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Peructpbl n obnactu namatmn S7-CPU
AKKymynsTopbl
A g g PR .
i ACCU4 | | 32 Bit
Tonkko B! | 3arpy3oyHas namsTb
S7-400 | .
1 ACCU3 | 32Bit - Tornyeckue 6noku
| | - BRnoku AaHHbIX
| ACCU2 HELE
| ACCU1 | 32 Bit Pa6oyasi namsaTb
L, A’ o,-" - TNornyeckne 6nokun
AnpecHble perncTpbl - Brnoky patHbIx
| AR1 | a2 ~
| T.S. = O6nactu BBo.qalelsona|
AR2 | a2 i
PerucTtpbl 6110KOB AaHHbIX CuctemHasi naMsiThb
- Tabn.oTob6p.BXoAH.npouecca
| open DB | DB Length | - Ta6n.oTo6p.BLIXOAH.NpoLeccal
- Mepkepbl
- Taunmepbl
|open DI | DI Length | - Cuetunin
16 16 Bit - JlokanbHbIN cTEK
CnoBo cTaTtyca - CTek npepbiBaHuii
- Crtek 6nokoB
16 Bit
Peructpbl S7-CPU O6nacTtu namatn S7-CPU
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Peructpbl CPU

O6nactTn namMaTtn

Pernctpbl CPU ucnonb3aytoTcs ansa agpecaumm unu obpaboTku JaHHbIX.
[laHHbIEe MOTYT C NOMOLLbIO COOTBETCTBYHOLWMX KoMmaHg (L, T, ...) 6bITb
obMeHeHbl mexay obnactamu namatn CPU un peructpamu:

*  Akkymynatopsl: [iea (B S7-300) nnu vetbipe (B S7-400) akkymynsatopa
Mcrnonb3yloTcs AN apudMeTUkKn, CpaBHeHU ¢ bantammn, cnoBamMun Unm
OBOWHBIMW CrOBaMW.

* AgpecHble pernctpbl: [1Ba afpecCHbIX pernctpa ncnosnb3yrTCA KaK
yKasartenum ona KOCBEHHOWN agpecaunn namaTun.

»  Pernctpbl 6110k0B gaHHbIX: Pernctpbl 610koB gaHHbIX cogepXaTt Homepa
OTKPbITbIX GYTOKOB AaHHbIX. TakMuM 06pa3oM BO3MOXHO, YTO OTKPbITbI
opHoBpemeHHo Aea DB: oguH DB ¢ nomoubto peructpa DB, gpyron kak
ak3emnnsp DB ¢ nomousto pernctpa DI. Korga DB oTkpbIT, ero anvHa (B
GaviTax) aBTOMaTUYECKN 3arpyaeTcsl B CBSA3aHHbIN C HUM PerncTp.

» CnoBo cratyca: CogepXuT pasnuyHbie OUTbl, KOTOpbIE OTpaXaroT
pes3ynbTaT UK CTaTyc OTAENbHbLIX MHCTPYKLMIA BO BPEMS! BbINOMHEHNS
nporpaMmei.

Mamate S7-CPU moxeT 6bITb pasgerneHsbl Ha YeTbipe obnacTu:

+ 3arpysoyHas namsaTtb UCMONb3YeTCs, YTOObI XpaHUTb Nporpammy
nonb3oBaTtens 6e3 CMMBOJSIOB U KOMMeHTapMeEB. 3arpy3oyHas NaMmaTb MOXeT
ObITb BbinonHeHa B Buae RAM unm FLASH EPROM.

» _Pabo4as namatb (BcTpoeHHaa RAM) ncnonbsyetcsi, 4Tobbl XpaHUTb
COOTBETCTBYIOLLYIO YacTb S7- NporpaMmmbl, HEOOXOANMYHO 4Ns1 BbINOMHEHUS
nporpaMmel. lNMporpaMmMa BINOMHAETCS UCKMIOYUTENBHO B paboyen namaTu.

+ O6nactb BBOAA - BbIBOAA pas3peLwiaeT I'IpﬂMOﬁ 0O0CTyn KO BXo4am n
BbIXO4aM, CBA3aHHbIX C HEWN CUTHamNbHbIX MO,EI,yJ'IGVI.

* Cuctemnas namats (RAM) cogepxut obrnactn otobpaxeHuss BXogHOro u
BbIXO4HOr0 NpOLIECCOB, MEPKEPDI, TakMepbl U cHeTYnKknN. Kpome Toro, oHa
COAEPXUT NOKarnbHbIN CTEK, CTEK BITOKOB U CTEK MpepbliBaHUN.

Training Center
for Automation and Drives
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CprKTypa cnoBa cTtaTtyca
3HayeHue 6MTOB B croBe cTaTtyca

Bur HaspaHue BenuuunHa 3HaveHue

0 IFC 20 BUT nepBUYHOro onpoca

1 RLO 21 Pe3ynbTaTt norm4yeckon onepauum

2 STA 22 Cratyc

3 OR 23 Wnu

4 0s 24 MepenonHeHune ¢ 3aNOMUHaHMEM

5 ov 25 MepenonHexnne

6 Ccco 26 Koa cocTtosiHus

7 CcCc1 27 Koa cocTosiHus

8 BR 28 [BOUYHbIA pesynbTaT

9..15 He ucnonb3sytotca 29 .,210
SIMATIC S7 JL. e
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CnoBo cTtaTtyca

MepBU4HbLIN onpoc

PesynbTaTr
riornyeckomn
onepauum

BuT cTaTyca

But OR

OV out

OtpenbHble 6UTLI cnoBa cTaTtyca, 4alT MHAOPMaLMI0 OTHOCUTENBHO
pesynbTata unm ctatyca MHCTPYKUWIA, a Takke OLIMBOK, KOTOPbIE BOSHUKIW.

Bbl MoxeTe ncnonb3oBatb OUTbI CrOBa cTaTyca HEMOCPEACTBEHHO B Bawen
nporpaMmmMe, UCMNonb3ys ABOUYHbBIE NTOMTMYECKME onepaumm u, Takum obpasom,
ynpaBnaTb BbINOMIHEHNEM MPOrpamMMbI.

But 0 crnoBa cTaTyca Ha3biBaeTcst GUTOM nepBu4HOro onpoca. CoctosiHme
curHana "0“ B 6ute /FC ykasbiBaeT, YTO CO CreayoLen Nnormieckon MHCTPYKLUU
HayMHaeTCcsa HOBad nornyeckas Lenoyvka B Bawen nporpamme. [JuaroHansHas
yepTa nepep cokpaweHnem FC ykasbiBaeT, 4to /FC -6uT nHBepTUpOBaH.

But 1 cnoea cratyca - RLO -6ut (RLO =" Result of Logic Operation "). OH
NCNonb3yeTcs Kak BpeMeHHas NaMsaTb B ABOUYHbIX NOrMYECKNX

onepaumsx.

Bce GuHapHbIe nornyeckme KomaHapbl B LienoYke Normyeckux onepawmm,
HauymMHas co BTOPOW, ONPOCKB CUrHar Ha KOHTaKTe, UCMOMb3YyT pesynbtaT
onpoca B kKa4eCcTBe CBOEro NepBoro onepaHaa, a 3HadeHne RLO B kayecTBe
BTOpOro. PesynbTaTt normyeckoro AenCTBUSA B CBOKO O4epeb COXPaHAoT
cHoBa B RLO-6uTe.

BuTt cTaTyca (6ut 2) coxpaHsieT 3HadeHne agpecoBaHHoro 6uta. but craryca
BCerga nokasblBaeT, Ansg komaHg onpoca (A, O, ...) unu 3anucu (=, S, R,) ctatyc
appecoBaHHOro buta (ans UHCTPYKLMK 3anucu, cTaTyc nokasbiBaeTcs nocrne
BbINOSIHEHNSI MHCTPYKLMK).

OR 6uTt TpebyeTcs, korga Bl ncnonHsete onepaumio Y nepeq nornyeckon
nHctpykumnen NN (Komanga O 6e3 onepaHgoB) . OR 6uT ykasbiBaeT, 4To
npeaBapuTENbHO BbIMOMHEHHAs! normdeckasi onepaums M noctaBuna 3HaveHune
“1”, nocpeacTeBom Yero pesynbtar normyeckoro gencteua UJTN yxe onpegeneH
Kak “1”.

OV 6ut (nepenonHeHne) nokasbiBaeT OWNOKY B MaTEMATUYECKON UHCTPYKLUU
WNN MHCTPYKLUMW CPaBHEHWNS Yncen C nrasatoLen To4kon. but
yCTaHaBMNMBaeTCs COrMacHO pesyrnbTaTy BbIMOSIHEHHON MaTeMaTUYeCKoN
WHCTPYKLUUN U UHCTPYKLUUN CPaBHEHMS.

Training Center
for Automation and Drives
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ov

MpoBepka B STL
e A OV [lpocmoTp nepenonHeHus
e A OS [lpocmMoTp NepenonHeHNs ¢ 3anoMUHaAHNEM
e A BR [lpocmoTtp BR-thnara

MpoBepka koga coctosaHusa (CCO, CC1)
e A ==0 PesynbtaT paBeH 0
e A > 0 Pesynbtart 60nbLue 0
e A <>0 PesynbTtaT He paBeH 0
e A

=< 0 PesynbtaTt MeHbLle NnMGo paseH O
nT.Aa.

e A UO T[loTeps nopsaka

Mpoeepka B LAD n B FBD

MpoBepka 6uToB croBa craTyca

M 4.0 M 4.0

— |

(s)

SIMATIC S7

Siemens AG 1999. Al rights reserved.

OS out

CC1unCCoO

LAD/FBD
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OS 6uT (NnepenornHeHne ¢ 3anoMUHaHMEM) yCTaHaBnMBaeTcsi BMecTe ¢ OV
6utom. OS OMT ocTaeTcsa yCTaHOBMEHHBIM NMOCIe MaTeMaTUYECKON
WHCTPYKLUWUK, BbINMOJTHEHHON 6€3 NepenosiHeHNs], TO eCTb OHa HE N3MEHSIETCS
pes3ynbTaToM crneayoLwen MaTeMaTUudeckon NHCTPYKLNN.

Takum obpasom, Bbl meeTe BO3MOXHOCTb, B Nto6om mecTe 6roka nocne
WHCTPYKUUK, Bbi3BaBLUEN NepPENnoiHEHNE, OLLeHMBATb nepenosnHeHune. OS 6ut
cbpacbiBaetcsa komaHgamu: JOS (nepexon, ecnun OS = 1), BbI3oB 6rnoka CALL
M KoHeL, 6roka.

Butbl CC1 1 CCO (kogbl COCTOSAHNSA) UHPOPMUPYIOT OTHOCUTESNbH Pe3ynbTaToB:
*  MaTeMaTUYECKUX MHCTPYKLIMIA
*  VHCTPYKUWUIA CpaBHEHUS.
*  NIOrMYECKUX UHCTPYKLMIA CO CrioBamm
*  VHCTPYKUWIA COBMWIOB
Kogbl coctosHmsa CC1 n CCO MOXHO NpoBEpUThL, UCMOMNb3ys crieayowme
WHCTPYKLMMN.
CC1 CCO| lNpoBepka BbINONHEHA, €Cn:

0 0 A == Pesynbtat = 0 (ACCU2 = ACCU1)
1 0 A >0 Pesynbtat > 0 (ACCU2 > ACCU1)
0 1 A <0 Pesynbtatr < 0 (ACCU2 < ACCU1)
1 1 A UO MoTeps nopsagka (Hanp., AeneHue Ha 0).

Kpome Toro, cyLecTByoT KoMmaHObl NePexoaos, KOTopble OLEHNBaT
LUMdpoBble pe3ynbTaThbl U, TakuM 06Gpa3oM, paspelualoT HeoBXoauMBIi Nepexoa
B Mporpamme.

Bbl MOXeTe HanTn KomaHabl npoBepkun Ha a3blkax LAD unu FBD B Katanore B
pasgene Status Bits.

Training Center
for Automation and Drives
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UHCcTpyKunMM c Gutamum crnoBa ctaTyca
MHcTpyKuma  3Ha4veHue Mpumep
e SET YctaHoska RLO B "1" SET //RLO-1
=M 0.1
e CLR YctaHoBka RLO B "0" CLR /IRLO-0
e NOT MHBepTnposaHne RLO O Manual_operation
O Automatic_operation
NOT
= Operating_modes
= MO0.0
11.0 1.1 1
e SAVE CoxpaHuts RLOBBR  |—| [ I (SAVE) —]
(B BMHApHOM pesynbTaTte)
e A BR Onpocute BR | ?IR le|1.2 , \50 |
| I I {) |
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L STWIT STW MoxHO Takke 3arpy3vTb MOJSIHOE CMOBO CTaTyca U CoXpaHuTb ero Ans bonee

N3meHeHne RLO

BR out

YcTaHOBKa u
c6poc BR

no3gHeun npoBepKu.
« LSTW 3arpyska crioBa ctatyca
+ TMW 114 CoxpaHeHue B MepkepHom crioBe 114

C nomoubto nHeTpykuma T STW, B cnoBo cTtaTyca MOXeT, Hanpumep, ObiTb
3arpyxeHo ¢ npeaBapuTenbHO CoOXpaHeHHoe 3HadyeHne. Ha 6utel 0, 2, 3,9 .. 15
3Ta MHCTPYKLMS HE BO3OENCTBYET .

B STEP7 vmeeTca MHOXECTBO UHCTPYKUUIA, 4TOObI nameHnTs RLO.

C nomouubto nHeTpykummn SET Bel yctaHaBnueaeTe pesynbtat OR n /FC, 1o
€CTb MOCIie HMUX HaYMHaeTCsa HOBasi NIornmyeckas Lenoyka.

UHctpykumsa NOT uHBepTupyeT pesynbTaT NIormyeckomn onepaumm.

BR 6uT npegcrtaBnset 6UT BHYTPEHHEN NamMATH, B KOTOPOM MOXET BbITb
coxpaHeH RLO nepen MHCTPYKUMSAMU, U3MEHSIIOLLMMUK ero. 3TO AernaeTcs Ans
Toro, 4tobbl RLO 6bIn BNocneacTBny CHoBa AOCTYNEH Ans BO30GHOBMNEHNS
npepBaHHON LIEMOYKH.

Ecnn Bbl nuweTe yHKUMOHAnNbHbIA 60K U YHKUUIO U XOTUTE BbI3BATh €ro
B LAD, Bbl gomxHbl ynpaenate BR 6utom. BR 6ut cootBeTcTByeT Bbixogy ENO
B LAD-npeacrtaBneHun.

KomaHngon SAVE Bbl coxpaHsaieTe RLO B BR-6ute.

SAVE nepepaet curHan coctosHusa n3 RLO B 6ut ctaTtyca BR.

SAVE BbINOMHAETCA HE3aBUCKMMO OT JTHOObIX YCITOBUIA 1 HE 3aTparnBaeT
HUKakue apyrne 6utbl cTaTyca.

Training Center
for Automation and Drives
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BR 6uT 1 ENO B Bbi30oBax 6510ka U B CITIOXHbIX (PYHKLMAX
LAD STL
Network 1: Cyclic Program Network 1: Cyclic Program
A 1 0.0
10.0 FC23 M10.0 JNB 001

—— ——|&n ENO —( ) CALL FC 23
Step_b!t_memory :=MW10
Step_bit Step_dis 001: AStep_%Esplay F=Qu12

MW10— memory play — Qwi2 - M 10.0

Network 2: ?7?7?

Network 2: ?7?7?

A 1 0.1
10.1 MUL_1 M10.1 JINB 002
| ——{&n ENO—( ) L 345
L 987
345 —| IN1 OUT — MW100 *1
T MW 100
987 —| IN2 AN ov
SAVE
CLR
_002: A BR
= M 10.1
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_01E.6 ’>4 Knowledge for Automation

EN = Enable input

ENO =
Enable output

O6paTtute BHMMaHue

Bbl MoxeTe ynpaenaTb BbI30BOM Oroka ¢ nomolubto Bxoga EN. OH cywectByet
B kaxkgom 6rnoke nnm cnoxdon dyHkumm B LAD.
* ecnu EN He akTMBM3MpOBaH, (TO eCTb COCTOSIHME curHana - "0"), To 6ok He

BbIMOJTHAET CBOK doyHKUM0. Paspewarowmii Bbixog ENO Takke
COOTBETCTBEHHO HE aKTUBU3NPOBaAH.

» ecnn EN aktnBm3mpoBaH (To eCTb COCTOsIHME curHana -"1"), To pyHKumMA
6Groka BbINoMnHeHa.

Bbi3biBaeMblIi 610K v cnoXxHasa OYHKLUMS MOXKET C NMOMOLLbIO pa3peLuaroLLero
Bbixoga ENO nogatb curHan, BbINOMHUIACL OHA C OLUMOKOW UMW HET.

Bbl moxeTe ncnonb3oBatb BR-6MT cnoBa ctaTyca, 4Tobbl COXpaHUTL OLLIMOKM.
BR-6uT nameHsieTca TONbKO B COOTBETCTBMM C NMPOrpaMmon nonb3oBaTens, a
He CUCTEMOMN.

Ecnu owmnbka nponcxognT B TeYEHNE BbINOMHEHUS, Bbl MOXeTe COXpaHUTb 3TO
COCTOsiHMe owwmnbkn, cbpacbiBas BR-6uT. Nocne BbinonHeHus 6noka B
LAD/FBD, coctosiHne BR-6uta konnpyetca B "BbixogHou napameTtp " ENO.
OpQHOpOAHbI MeXxaHu3m AN ctaTyca ownbkm Takum obpa3om JOCTYNEH B
STEP 7. Takum obpasom, Hanpumep, Bbi3biBaeMbln 610K MOXET coobLaThb
Bbl3biBatoLemy 65oky, bbina nn obpaboTka BbiNnonHeHa 6e3 oWMBOK NN HeT.

MapameTp EN - He HacTosWwmI napameTp Bxoga. Ecnv oH HasHayeH, To
aBTOMaTUYECKMN CO34aeTCHA MHCTPYKLUMS YCITOBHOMO Nepexofa Ha MeTKy,
pacrnosoXeHHyt0 Nnocrne BbINosHeHUs 6roka .

Tak xxe ENO - He HacTosAwmn BbixogHou napameTp. Ecnv ENO HasHaveH, To
aBTOMaTU4eCKun co3gaeTcs ABe UHCTPYKUUM ans konuposaHus BR-6uta B
[JaHHbIN BbIXO4HOW NapameTp.

Training Center
for Automation and Drives
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MHCprKLWII/I nepexonos, 3aBucsiLne OT CryioBa ctatyca

e JU Label" BesycnoBHebIN nepexon

e JC Label" Mepexoa, ecnn RLO =1

e JCN LabelV Mepexoa, ecnivu RLO =0

e JCB Label" Mepexoa, ecnv RLO = 1 1 3anomunTs RLO B BR

e JNB Label" Mepexon, ecnn RLO = 0 n 3anomuntb RLO B BR

e JBI Label" Mepexoa, ecnu BR =1

e JNBI LabelV Mepexon, ecnv BR=0

e JO Label" Mepexon, ecnn OV =1

e JOS Label" Mepexoa, ecnin OS =1

1) MeTka MOXET COCTOSTb MaKe. 13 4 cUMBONOB: GykB 1 Ludp. Mepsbili - Gyksa uin _

SRS L, oae ga2008 L. o oo

PyHKUMM nepexona

Be3ycnoBHbIN
nepexoa

PyHKUMM nepexoaa
¢ RLOu BR

v

C nomoLbio hyHKUMK nepexona, Bl moxeTe npepbiBaTh NMHENHY 00paboTKy
nporpamMmel 1 NpoaoskaTb B ApyroM MecTe Gnoka. [Mepexop B nporpamme
MOXeET ObITb BbINOSIHEH HE3ABMCMMO OT YCIOBMWI UK TOMNbKO TOrAa, korga
BbIMOJSIHEHbI ONPeAeNeHHbIE YCIOBUS.

dyHKkums nepexoda JU BbINonHseTcs Bceraa, To eCTb HE3aBUCKUMO OT FHBbIX
ycnosuii. JU npepbiBaeT NMHENHY0 06paboTKy nporpamMmmbl U BO30GHOBISET ee
¢ meTkun nepexoga. JU He nameHsieT 6uUTLI CrioBa cTaTyca.

Mepexoa B nporpamme MoxeT 6biTb 3aBucswmumM ot RLO n

BR 6utoB. Kpome TOro, MoXHO coBepLuaTth nepexoa, 3asucawmm ot RLO u
oaHoBpemeHHOo coxpaHuTb RLO B BR 6ute.

RLO-3aBucumble dyHkumun nepexogos (JC, JCN) ycTaHaBnmMBatoT He TOMbKO
ONS BbINOSIHEHHOIO, HO TaKke U ANS HEBLINOMHEHHbIX YCOBUA, GUTLI cTaTyca
STAnRLO B "1" n 6utel ORn /FC B "0".

®yHkumm nepexoga (JCB, JNB), coxpaHsaowme RLO, 3anoMmHaroT cocTosHme

RLO B BR-6ute. OctaBwunecs 6utel, STA, RLO, OR 1 /FC, o6pabaTbiBatoTcs
TEM e cambiM CMocoboM, Kak U B PYHKLMSAX NepexodoB, KOTOpble He

coxpaHsaT RLO.

dyHkumm nepexoaa (JBI, JNBI), 3aBucawme ot BR 6uta, He Tonbko aons
BbINOMHEHHOTO, HO TaKXe W AN1s HEBbINOMHEHHbIX YCIIOBUI, yCTaHaBNMBaoT
6uTel cnosa cratyca STA B “1” 1 OR n /FC 6utel B "0". Butel RLO n BR
OCTalTCH HEM3MEHHbBIMM.

Training Center
for Automation and Drives

ST-7PRO2
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®dyHKUMM NepexonoB, 3aBUCSsILLME OT KOQOB COCTOSIHUS

e JZ Label" MNepexoa, ecnm CC 1=0 n CC 0=0
(Pesynbtat = 0)

e JN Label" Mepexoa, ecnn CC1 He paBeH CCO
(PesynbTtat <> 0)

e JP LabelV MNepexoa, ecnn CC 1=1 1 CC 0=0
(Result > 0)

e JM Label? MNepexoa, ecnn CC 1=0 n CC 0=1
(PesynbTat < 0)

e JPZ LabelV KombuHnaums nepexogos JZ n JP

e JMZ Label?

(PesynbTtat >=0)

KombuHaumsa nepexogos JM n JZ
(PesynbTtat <= 0)

e JUO Label" Mepexoa, ecnu: HenpasunbHoe Yucno Tuna REAL unu
neneHve Ha 0
1) MeTka MOXeT COCTOATb Makc. U3 4 cumBonoB: 6yks 1 Lmdp. Mepsbiii - GykBa nnn _
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®dyHKLMK Nepexoaa
cOVvVuos

PyHKUMM nepexona
CCoucCC1

Mpumep

Mepexoabl JO n JOS BbINOMHAKTCS, ECNU NPOM30LLIIO NepenosiHeHne. B
LenoYke C HECKOMBbKMMW NoCrefoBaTeNbHO BbIMONTHAEMbIMU UHCTPYKLUUSMUA
oueHka OV buta gomkHa MMeTb MEeCTO Mocne KaXaon maTemMaTu4eckon
dyHKUMKN. MaTemaTrnyeckas NHCTPYKUWS, KOTopas Bbi3Bana nepenosiHeHue,
ycTaHaBnuBaeT OV 6uT. Ecnu cnegytowas 3a Hem MHCTPYKLUUS BbINOSTHEHA
KOppekTHO (6e3 nepenonHeHus), To 6ut OV BygeTt cOpoLueH.

YT106bI OLEHUTL NEepenonHeHne B rpynne MHCTPYKUMI, Bbl 4OMKHBI NPOBEPATL
OS 6ut. OS 6uT cbpacbiBaeTCcst TONbKO NPU BbI30BE Orloka U OKOHYaHMM BrokKa,
a Takke komaHgon nepexoga JOS.

OcrtanbHble 6UTbI CNoBa COCTOSIHUS He n3MeHsTca komangamm JO n JOS.

BbinonHeHne nporpammbl MOXHO caenaTtb 3aBUCALLMM OT COCTOSHMSA 6UTOB
CCO0 n CC1. Takum obpasom, Bl moxeTe, Hanpumep, NPOBEPSITb, SIBIISIETCS NN
pes3ynbTaT BblMUCTIEHNS NOMNOXNTENBHBIM, HYNEBBIM UK OTpULAaTENbHbBIM.
®yHKuMM nepexona, 3asucswme ot coctosaHus 6utos CCO n CC1 He n3MeHsoT
HWKakue BuTbl croBa COCTosAHMA. PesynbTaT nornyeckon onepawumu
He U3MeHsIeTCsl MpU Nepexoe U MoXeT, TakuMm 06pa3oM, UCNonNb3oBaTbCs ANs
JanbHenLwmnx normdeckmx 4encTeumim B nporpamme nonb3osarens (6ut /FC He
n3MeHseTcs).
BblunTaHne OByx LenbIX YMCer ¢ NocneayoLen OLEeHKON :

L MW2

L MW8

-l

JZ ZERO // NMepexoa npoucxoant, ecnu pesynbtat pasHsieTcsa "0"

[l IHCTpyKuuK, ecnu pedynbTaT He paseH "0"

ZERO: [l IHCTpyKUUKM Ons peakumun, koraa pesynstaT pasHseTcs "0"

Training Center
for Automation and Drives

ST-7PRO2
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nporpaMMMpOBaHMe pacnpegeneHHbIX nepexo4oB
Pexumbl onepauum Mpumep: PacnpeneneHHbIn nepexon ¢ 3 Bxogamm
3arpyska Ne L Reci /I3
Hepexona ecipe_no arpyska Homepa peLenTa
JL OVER | JL OVER // PacnpegeneHHbin nepexopn ¢ 3 Bxogamu
_| JUM 0 | JU RecO0 // MNMepexopg Ha peuent Ne 0 (ACCU1 = 0)
. JU Rec1  // Nepexopn Ha peuent Ne 1 (ACCU1 = 1)
_| JUM n | JURec2 // Mepexog Ha peuent Ne 2 (ACCU1 = 2)
OVER: WHCTpyKumMn, ecnu OVER:JU ERR  // MNMepexop ecnin ACCU1 > 2
ACCU1 >n
T MHCTpyKumMK, ecnm .
M_0: ACCU1 = 0 Rec0: L DBW4
Rec1: L DBW6
M n: M MHCTpyKumMK, ecnn .
_ ACCU1 = n Rec2: L DBW8
ERR: CLR

SIMATIC S7

Siemens AG 1999. All rights reserved.

Pacnpepenutenb
nepexonos

O6paTtute BHMMaHue

Date: 04.11.2005 ;' Information and Training Center
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Pacnpegenutenb nepexoaoB JL pa3peluaeT nepexod K NporpaMMHON CeKLMK

B Onoke, 3aBucALLNIA OT HOMepa nepexofa. JL nHcTpykums paboTtaeT BMECTE CO
cnuckom gyHkumin nepexogos JU.

OTOT CNUCOK cnegyeT HemeaneHHo nocne JL n moxeT BkroyaTe Makcumym 256
nepexogos. KomaHga JL numeetcs mMeTky nepexofa, Kotopas yka3biBaeT Ha
KOHeL, crmcka, TO eCTb CTOUT Y NEPBOW MHCTPYKLIMK MOCIe crucka.

Tonbko JU nHCTpyKuum MoryT 6bITb NoMelLeHbl mexay JL < meTka_nepexoaa >
N < MeTka_nepexopa >: <uHcTpykums>. Ecnn B8 ACCU1-L-L pacnonoxeH "0",
BbIMOJTHAETCA NepBasi MHCTPYKLUUSA ckadka, npu "1" - BTopas, n 1.4. Ecnun umcno
bonbLlue, yem gnuvHa cnuncka (bonbLue Ymucna komang JU, cnegytowmx 3a JL), JL
nepegaet ynpasrneHue Ha KOMaHay, CriefytoLLyto 3a BeTBAMU nepexoaa.
UHcTpykums JL BbINONHAETCS HE3aBUCUMO OT NtoBbIX YCNOBUIN N HE N3MeHseT
OUWTbI CrOBa COCTOSHUS.

Mepexoabl MoryT 6bITb CAENaHbl Kak Bnepes, Tak 1 Hasag. lNMepexodbl MoryT
ObITb BbINOMHEHBI TOMBKO B Mpeaenax ogHoro 6roka, To eCTb MHCTPYKUKMS
nepexona, U MeTka nepexofa LOIMKHbI ObITb B NpeAenax O4HOro 1 Toro xe
6noka.

MeTka nepexoga MoxeT ObITb yKasaHa TONbKO ogHaxabl B npegenax bnoka.
MakcumanbHas gnvHa nepexoga Haxoautcs mexay -32768 vnu + 32767
WHCTPYKUUIA Koga nporpammbl. akTnyeckoe MakCMMarbHOE YMCHO UHCTPYKLUIA
3aBWCUT OT MHCTPYKLMIA, UCNONb3yeMblx B Baluen nporpamme (MHCTPYKLMK
MOTyT COCTOSITb U3 OFHOTO, ABYX U TPEX CIOB).

[nvHa meTkn nepexofa orpaHuyeHa YeTblpbMa andaBnTHO-LNGPOBLIMA
CMMBOaMW, NPV YEM NEPBLIN CUMBOJT JOIMKEH OblTb OYKBOM UK 3HAKOM "
(BHak "_" MpuMeHsieT TpaHCNATOP AN CBOUX METOK, MOSTOMY UM MOMb30BaTbCs
He pekoMeHayeTcs). B meTkax pasnuyatotcs 6onbLune n mansie Gyksbl.
VHCTpYyKUMS, HAKOTOPYHO COBEPLUAETCs nepexod, AoSPkHa BCeraa noMeLaTsca
nocrie MeTKun nepexoda v OTAeNATbLCA OT Hee ":". HegonycTnm nepexof Ha
MeTKy 6€3 MHCTPYKLUN.

Training Center
for Automation and Drives
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I'IporpaMMMpOBaHMe MHCTPYKUMUN LUUKNa

Pexum onepauuu Mpumep: UHCTpYKUMA LMkna B 4-A
NOBTOPEHUAMU
MHnumnanmsaums
C”eT‘*V'Kf‘ uukna L +4 /] 3arpy3nTb cyeTUUK UUKna
CoxpaHeHue . ]
NIEXT, — cheTuMkallvKna NEXT: T MW10 // Hayano uukna: coxpaHeHune
KomaHabl Tena /I ceT4mka
UuKkna
/I Kop,
3arpy3nTtb cHETUMK . // Kog
uukna B ACCU1.
/I Kop,
LOOP NEXT L MW10 // BoccTaHOBNEHUe cyeTvmka

YMeHbwntb Ha 1 ACCU1,

ACCU1<>02

LOOP NEXT  // YMeHblUeHue cyeTumnka Ha 1,
/I nepexog Ha MeTKy nepexoaa

MpoaonmknTb /I NEXT ecnmn Accu 1> 0
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NMoBTOpEHMe UHcTtpykums LOOP ynpolaeT nporpaMMrMpoBaHne LIMKIIOB B
VMHCTPYKLUA nporpamme.

O6patnte BHMMaHue

Ons nporpammupoBaHms LOOP Heobxoammo 3arpy3mTs B ACCU1-L uncno
noBTopoB uukrna. LOOP nHTepnpeTtupyeT npasoe crioeo ACCU 1 kak

yncno 6es 3Haka B AnanasoHe ot 0 o 65535.

Mpun kaxabimM BbiNonHeHneM MHeTpykumm LOOP, 3HaveHne B ACCU1-L
ymeHbLuaeTcs Ha 1. [lanee 3HayeHne cpaBHMBaeTCs € HyreM. Ecnin sHayeHune
He paBHO HYMO, NPOUCXOAUT Nepexon Ha MeTKY, YKa3aHHYI0 B MHCTPYKLMK
LOOP. Ecnu 3Ha4eHve paBHO HyIH0, BbINOMHEHAETCA MHCTPYKUWMSA, cneaytowias
3a komaHgon LOOP.

CuyeTumK LUMKINOB He AoMmKkHa OblTb MHMLManM3mpoBaH 0, NMOTOMY YTO NpK 3TOM
uukn 6yaeT BbINONHeHATbCst 65535 paas.

Training Center
for Automation and Drives
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UHCTPYKLMM OKOHYaHMA BnoKa
e BE KoHeL 6noka
e BEU Be3ycnoBHoe okoH4aHMe bnoka (B npegenax 6noka)
e BEC YcnoBHoe okoHYaHue 6noka (3aBmucut ot RLO)
—RET) B npepacrtasneHun LAD
—— RET B npeactasneHun FBD
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OkoHYyaHue 6noka

BE

BEU

BEC

Bbl MOXxeT 3akaHuMTb 06paboTky 6roka komaHgown BEC, gelictBue kotopow
3aBMCUT OT pe3ynbTaTa JfIorM4eckon onepauum.
Oewnctene komang BEU unu BE He 3aBUCKT HU OT Kakux yCnoBun.

WHcTtpykums BE 3akaHuvBaeT BbINOMHEHUE Nporpammbl Tekyuero 6noka. BE -
BCeraga nocnegHsas MHCTpykums 6noka. OHa aBTomaTnyeckn ctasutes PG,
Korga 6ok coxpaHsieTcd. Takum obpa3om, NporpaMmmMmnCT He JOJPKEH ee nucaTb.
KomaHpa BE He Buguma.

OnepauunoHHas cMcTemMa OCyLLIECTBNAET nepexo K 610Ky, Bbi3BaBLUEMY
TeKyLLMI, 1 npogormkaeT o6paboTKy nporpamMmmbl C NEPBON KOMaHAbI,
crneayoLlen 3a KOMaHaon Bbi3oBa. 3ape3epBnpoBaHHast fiokanbHas obnacTtb
OaHHbIX BbiCcBOOOXAaeTcs. bnoku gaHHbIX Bbi3biBaoLWwero 6yioka cCHoBa CTaHyT
aevictButenbHeiMu. But RLO Takke nepegaeTcd Bbi3biBatoLLeEMy OroOkKy.

lMpedocmepexeHue : BE MOXeT Takke UCNOMb30BaTbCA BHYTpU Brnoka. 370
TaKke BO3MOXHO ANSA Nponycka UHCTPYKLUNA, pacnonoxeHHbIx 3a BE. BE B
6noke OB nepenaeT ynpaBneHue onepauMoHHON cucTeme.

BEU MHCTPyKUMS 3aKaHYMBaET BbINOSIHEHWE NPOrpaMmbl B TEKYLLEM
nporpammHoM Brioke TOUYHO Tak e, Kak BE.

B otnunume ot uHcTpykuumn BE, Bbl MoxeTe nporpammupoBats MHCTpyKUmio BEU
HeofHOKpaTHO B Npegenax onoka. Cekuus nporpammel nocne BEU Tonbko
Torga obpabartbiBaeTcs, €CNv Ha Hee NPOUCXOANUT Nepefada ynpaeneHus
KOMaHOoW nepexoaa.

KoHel, 6noka, 3asucumbii ot RLO. Onsa RLO = 1, nporpamma o6paboTku
TekyLlero 6noka 3aBepLuaeTcs u npogormkaeTcs B 6noke, Bbi3BaBLUEM
TEKYLLUIN, C NepBON KOMaHAbl, CrneayoLwen 3a KoMaH4on BbI30OBa.
3apesepBupoBaHHas fokaneHas obnacTtb AaHHbIX BbiCBOBOXaaeTcH. B
BbI3blBaloLLMIN BNOK Takke nepegaetcs npmsHak RLO=1.

Onsa RLO=0 nHcTpykuma BEC He npekpaliaeT BbINonHeHNe TekyLero brnoka.
BoinonHseTcsa MHCTpyKums, cnegyiowas 3a komaHgon BEC. RLO
yctaHaBnmBaeTcs B 1 nocne komaHabl BEC.

Training Center
for Automation and Drives
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YnpaxHeHue 1.1: lNepexon nocrne BblYUTaHUA

JekagHbIi nepeknovarenb Mepeknio4vaTenb Ha cumynsAaTope
1 2‘3 4 loioioioioioioioi1i0i0i1:0i0i1:0
215 27 20
Mpeo6pa3soBaHue B gTD MpeobpasoBaHue B
DINT BTD DINT
-D

MonoxwuTt. pesynbTtat (>=0)

OTpuu. pesynbTaT
[JM meTka] DTB
Ouuctka gucnnes 3anucartb pe3ynbTaT Ha AUCNIen
HekagHbI nepeknovartens : S§7-300: Iw4 Oucnnen: S§7-300: QW6
S$7-400: IW 30 S7-400: QW38
Mepeknioyatenb Ha cumynaTope : S7-300: IW0
S7-400: IW28
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KpaTkui o630p ®PyHKUMM Nepexona NpepBatoT NMHENHY 06paboTKy nporpammbl. Takown
nepexod MOXeT, B YaCTHOCTH, ObITb caenaH B 3aBMCMMOCTI OT PasfMyHbIX
ycrosun.

Lenb ynpaxHeHuns  [lporpammupoBaHune yHKLMM nepexoa, BbIMOHEHNE KOTOPOW 3aBUCUT OT
pesynbTata BblYNTaHUS.

3apava Cospante npoekt PRO2 n 3atem nanky ¢ umeHem S7-program EXERCISE.

Cospawnte FC 11 co cnegyrowmmm yHKLUNOHANbHbIMM BO3MOXHOCTAMM:

1. 3arpysute BxOAHble CrOBa U3 AeKaHOro nepeknivaTens u
nepekntovatens Ha cumynatope kak BCD -3HaveHus B ACCU1 n ACCU2.

2. BbinonHute npeobpasoBaHne 3HayeHun k DINT. [Ins npeobpasoBaHus
ncnonb3ynte komaHgy BTD (BCD_TO_DINT). Ota komaHaa
npeobpasyeT uncna B BCD-kofe B ABOWNYHBIN KOA.

3. BbluTnTE "3HaYeHue" nepknovaTens Ha cumynsatope m3s "sHaveHusa"
AeKagHoro nepknoyartens.

4. BbIinonHuTe B 3aBUCUMOCTM OT pesynbTaTta, creayroLine encTBus:
Pesynbtar <0 : Ouyuctute gucnnen, To ecTb nepegante Ha Hero"0"
Pesynbtart > = 0: BeiBegute BoixogHoe BCD -3HaveHune Ha ancnnen
lNMpumeyaHue: Ncnonb3dynTte komaHay nepexoga " JM [metkal ".

[ns mackupoBkM oOLLIMOOK Npeobpa3oBaHUs BO BPEMS YCTaHOBKM LIMAIP,
cospante OB121 ¢ uHctpykumen: NOP O.

5. BwizoBute FC11 u3 OB1, 3arpyaute 6nokun (OB1, OB121 n FC11) B S7-
CPU.

6. lNpoTtecTupyinte nporpammy.

Training Center ST-7PRO2
for Automation and Drives CTp 1-12/14 |/|HCprKLI,|/II/|, 3aBuCALLME OT OUTOB crioBa cTaTtyca
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YnpaxHeHue 1.2: lNepexon nocrie yMHOXeHUSA

LdekagHbI nepeknovaTenb Mepekntoyatenb Ha cumynsTope

1/12(3 |4 loioioioioioioioi1i0i0i1:0i0i1:0

. 215 27 20
Mpeob6pa3soBaHue B | BTD MpeobpasoBaHue B
DINT BTD DINT

*1
HeT nepenonHeHus
NMepenonHenme E%eggpasoaanue pe3ynbTaTta
[JO Label]

OuucTtka aucnnes BuiBbig }
pe3ynbTaTaHa aucnnen

[dekagHbIW nepeknovartens : S§7-300: IW4 Oucnnen: S§7-300: QW6
S§7-400: IW 30 S$7-400: QW38
Mepekntovatenb Ha cumynsaTope : S7-300: IW0
S$7-400: IW28
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Lenb ynpaxHeHnsa  [NporpamMmupoBaHve yHKLMW Nepexoda, BbiNofIHEHWE KOTOPOW 3aBUCUT OT
pesynbTaTa YMHOXEHUS.

3apava Cospante FC 12 co cnegyrowmnmm yHKLMOHANBbHBIMU BO3MOXHOCTSMU;

1. 3arpyaunte B akKymMynaTopbl BXOOHbIE CIOBA AeKaAHOro nepeknioyatens u
nepeknoyartensa Ha cumynsaTtope kak BCD-kognpoBaHHble 3HayYeHus (6es
3Haka) .

2. BeinonHuTe npeobpa3soBaHue 3HaveHun k DINT. [ns npeobpasoBaHus
ucnonb3ynte komaHay BTD (BCD_TO_DINT). Ota komaHaa genaet
BO3MOXHbIM MHTEPNPETMPOBTbL NPOYNTAHHbBIE 3HAYEHUS KaK
NONOXMTENbHbIE AECATUYHBIE YMCHa C YETbIPbMS LMdpamm.

3. BbinonHute 16-paspsgHoe YMHOXeHMe.

4. MNMpoBepbTe Balwum pesynbTaThl BblMUCNEHUS HA NepenosiHeHNe U
BbINOMHWTET CrneayoLme AeiCTBUS:

[MepenonHeHue: Ounctute gucnnen

HeT nepenonHeHus: BoiBeguTe pesynbTaT Ha gucnnen (No KpanHen mepe
YyeTblpe Mnagwme unudpsbl) .

lNpumeyaHus: Ncnonb3ynTte komaHay nepexoga " JO [meTka] " ans
NPOBEPKN Ha NepernosiHeHne.

[nsa mackmpoBKM oLWIMOOK Npeobpa3oBaHUs BO BpeMSA YCTaHOBKU LMdp
cosgante OB121 ¢ nHcTtpykumen: NOP 0.

5. Beizeute FC12 B OB1 u 3arpysute nporpammy (OB1, OB121 n FC12) B
S7-CPU.

6. MNMpoeepbTe Baly nporpammy.

Training Center ST-7PRO2
for Automation and Drives CTp 1-13/14 |/|HCprKLI,|/II/|, 3aBuCALLME OT OUTOB crioBa cTaTtyca
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YnpaxHeHue 1.3: porpammupoBaHue pacnpeaneneHHoro
nepexona
PyHKUMUSA:
[ekagHbIN nepeknoYvatenb
1 [ JL meTka]
1
BkntouuTb MOTOp BNpaBo
2 Bknountb MOTOp BreBO
3
BbiknounTb MoTOp
4
BknounTtb cupeny
5
BbIKNOYUTb CUPEHY
MeTka: NMepexon Yepes3 cnUCOK nepexogos
Appeca: S7-300 (16-Bit) S$7-300 (32-Bit) S7-400
MoTop BnpaBo: Q20.5 Q8.5 Q40.5
MoTop BneBo : Q20.6 Q8.6 Q40.6
CupeHa: Q20.7 Q8.7 Q40.7
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Lenb ynpaxHeHus Bbl 3HakOMUTECH C UCMOMb30BaHMEM Mepexoaa No Cnucky (pacnpeaeneHHoro
nepexoga).

3apava Cospante FC 13 co cnegyrowmmm oyHKLNOHAMNBbHBIMU BO3MOXHOCTAMM:

*  MoxHo nepegaTb uncno ot 1 oo 5, ncnonb3yst BXogHon napametp #Select
Tvna INT.

* B 3aBucumMoOCTM OT UMcna, BbINOMHSAOTCA cnefyloLmne 0encTeng :
1: KoHBenep aBmxkeTcaeTca Bnepea.
KoHBenep gsuxeTtcsaeTcs Hasaa.
KoHBenep octaHaBnMBaeTcs.
BkntouaeTcs rygok.
BblikntoyaeTcs rygok.
» Bce gpyrve unucna nHTepnpeTnpyoTcsa Kak owmnboyHble, TO eCTb rygok
BbIKITHOYEH M KOHBENEpP OCTaHOBMEH, U "BbixogHon napameTp” ENO yctaHoBneH
B FALSE.

Yrto penatb 1. Cospgante FC13 ¢ onucaHHbIMK Bbille (PyHKUMOHATNBHbLIMK

BO3MOXHOCTSIMM. [Mpun BbINOMHEHNM Nepexona Nno CNMUCKy 3aMeTbTe, YTO
MOTYT MCMONb30BaTLCHA TOSTbKO abCOMOTHBIE Nepexoapl.

2. Cospante Bbl3oB FC13 B OB1, 3aBucawmm ot | 0.0.
BxogHon napameTtp #Select nonyyaet cakTnyeckoe 3HauyeHne co Bxoaa
AeKagHoro nepekro4vartens , a “BbixogHon napametp " ENO nogkntoueH Ha
Bbixog Q8. 0 (Q36.0).

3. 3arpysute FC13 n OB1 1 npoBepbTe Bawy nporpammy.

Training Center ST-7PRO2
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d)yHKLIMM C aKKymMynsaTopamMu
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CopaepxaHue Ctp
OB630p MHCTPYKLUMIA, UCTIONBIYIOLLMX AKKYMYITATOPDBI oeeicvvireeiiereeasteeeeaateeessaseeeessseeeessseeeessseeesssseeessns 2
UHcTpykunsa TAK 3
MHCTPYKUMUM PUSH N POP et e e e e e e et e e e e e e e sanraaeeeaeeeanes 4
UHcTpykumm ENT 1 LEAVE (TonbKO AN S7-400) oottt e e e e e 5
APNDMETUUECKNE MHCTPYKLIMM .. .eeeeiiiiieeeeeeeueiteeeeaeeesesssaeeaeeesasssseseeaasesaasseseeeeessaasssaseeassaanssssaneaasssnnns 6
JIOMNYECKNE MHCTPYKLIMM LTSI CIIOB ....vvieeitiiieeiuteeeesteeeeaesseeesasseessssesessssseessssseeesassasasssseeesanseeessseneesns 7
NHCTpyKumm 0BMeHa BaMTOB B ACCU ... .ottt e e et e et e e e e e 8
NHcTpykumm nHkpemeHTa n gekpeMeHTa AN ACCUT ..o 9
DOPMUPOBAHME AOMOITHEHUMM eoeiiieeieeieiiie e e e e ettt e e e e e e et ee e e e e e e e aaneeeeeeaeeeannneeeeeaeeeaasnsneeeeeaaannnneeas 10
MHBepcus 3HaKa (OBONMHOE JOMOITHEHME)  coiiceiieeiiiieeseieeeessteeessnseeeesseeesssnsaeesensaeeeesnseeesannseesennees 11
WHcTpykumm Lmknnyeckoro 32-6utHoro caBura Y4epes BUT CC1 .oooiiviiiiiee e 12
YRpaxKHEHNE 2.1: BBIUUCIIEHNE CTEMEHM oottt e e e e e e e e rnrnees 13
YnpaxHeHne 2.2 : O6MeH JAHHBIX B ACCUT ..ottt a e e e e e e e eanes 14
YnpaxHeHne 2.3 : POPMUPOBAHNE JOMOTTHEHUST ...vveereeeeiiurreieeeeeeseirreeeeaessaaasaeeeaesssassssseesaessassseeseaasanns 15
ST-7PRO2
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O630p MHCTPYKLMIA, UCNONb3YHOLWMUX aKKyMYNATOPbI

MHCTpYKUUKU, KOTOPbIEe UCNOSb3YIT HECKONBLKO aKKyMynsTOpoB

TAK: ObmeH cogepxxumoro ACCU1 n ACCU2

PUSH: Cgsur cogepxummoro ACCU “Beepx"

POP: Cagur cogepxumoro ACCU “BHn3"

ENT: Casur cogepxunmoro ACCU “Beepx”, 6e3 ACCU1

LEAVE: Caeur cogepxumoro ACCU “BHn3", 6es ACCU1
ApndMeTNYECKNE NHCTPYKLNN N MHCTPYKLMM NOOMTOBOW NOMMKK ANS CNOB

MHcTpyKumMn, ucnonb3yrwme Tonbko ACCU1

INC: NHkpemeHTMpoBaHue cogepxunmoro ACCU1-LL
DEC: [lekpemeHTnpoBaHue cogepxunmoro ACCU1-LL

CAW: NameHeHune nopsipgoka 6antos B ACCU1-L (cummeTpuyHoe
oTobpaxeHue)

CAD: NameHeHne nopsigoka mnaawmnx 6antos B8 ACCU1-L
INVI, INVD: ®opmnpoBaHue JononHeHnst (MHBEPTUPOBaHME pa3psaoB)
NEGI, NEGD, NEGR: ®opmupoBaHMe ABONHOIO AOMNOSHEHMS (OTpULIaHKE)

RLDA, RRDA: Casur cogepxumoro ACCU1 BneBo unu BnpaBo 4yepes ouT
CC1

SIMATIC S7

Siemens AG 1999. All rights reserved. File: PRO2_02E.2

KpaTtkun 063

Date: 04.11.2005 ‘

op CDyHKLI,l/II/I, NCNOJb3YyLWNe akKKyMYIATOPbI, NepeaaT 3Ha4YeHUA Mexny

akkymynaropamu unm obmenmsaroT 6antel B ACCU1. BbinonHeHne YncTbix
AKKyMYMSATOPHbIX (PYHKUMI HE 3aBUCUT OT pesyrnbTaTa form4yeckom onepaumm

nnn apyrnx OMTOB CrioBa COCTOSIHWS cuUrHana.
[aHHble onepauun Takke He U3MEHSIOT OVTOB CroBa COCTOSIHUS.

AKKYMYNATOpHblE (ODYHKLMM NO3BOSAOT co34aBaTb ONTUMarbHbIE MO BPEMEHN

MCNoJTHeHNA NporpaMmbl AnA 3agad aBTtoMmaTusaunn.

Training Center
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UHcTpykumsa TAK
S7-300:
ACCU2 V2 V1
ACCU1 V1 >< V2
nepea TAK nocne
S$7-400:
ACCU4 V4 EE— V4
AcCCuU3 V3 _— V3
ACCU2 V2 Vi
AccU1 V1 >< V2
nepeg TAK nocne
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_02E.3 ~ Knowledge for Automation
TAK UHcTtpykums TAK obmeHnBaeT cogepxmmoe ACCU1 ¢ copgepxmnmbim ACCU2.
MHCTpYKUMS BBINOMHAETCHA HE3aBUCUMO OT OUTOB CITOBa COCTOSAHUS U He
MeHsieT 6uTbl cnoBa coctosiHus . Copgepxxanmne ACCU3 n ACCU4 octaetcs
HenameHHbIM ana CPU ¢ yeTbipbms ACCU. (Ona S7-400).
Mpumep BblunTaHne MeHbLUero 3HadeHust U3 6onbLUErO :
L MW10 // Barpyska cogepxumoro MW10 B8 ACCU1-L.
L MW12 // 3arpyska cogepxumoro ACCU1-L B ACCU2-L, a
I/l copepxmnmoro MW12 B ACCU1-L.
>| /I Mpoeepka: ACCU2-L (MW10) 6onbLue, yem ACCU1-L
I(MW12).
JC NEXT // Mepexoq Ha meTky NEXT, ecnn ACCU2 (MW10)
// 6onblwe, yem ACCU1 (MW12).
TAK // O6meH cogepxaHne ACCU1 n ACCU2.
NEXT: -l // BbluntaHme cogepxnmoro ACCU1-L ns cogepxnmoro
/l ACCU2-L.

T MW14  //Tlepepadva pesynbTaTta (= 60nbliee 3Ha4eHNE MUHYC
// MmeHbLUee 3HayeHne) B MW14

Training Center
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UHcTpykumm PUSH n POP
S7-300:
ACCU2 V2 V1 V2 S V2
AcCu1 V1 4 \'A| \'A| ~ V2
nepen PUSH nocne nepen POP nocne
S7-400:
AcCu4 V4 V3 v4 | V4
AcCcu3 V3 ?: V2 V3 s“ V4
ACCU2 V2 V1 V2 ~ V3
ACCU1 i = v Vi V2
nepep PUSH nocne nepen POP nocne
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_02E.4 "kd Knowledge for Automation
PUSH WHucTtpykuma PUSH cauraet cogepxumoe akkyMmynsatopa B criegytowimi 6onee
BbICOKMUI akkyMynsaTop (¢ 6onbwmnm Homepom). PUSH obbIbHO ncnonb3yeTcs,
yTO6bI NPOAYONMpoBaTh 3HadeHne ACCU1, 6e3 notepu nepBoHa4vanbHOro
copgepxaHma ACCU2 unu ACCU3 (Tonbko ansa S7-400).
*  PUSH (S7-300): NHcTtpykuma PUSH konnpyeT cogepxnmoe
ACCU1 B ACCU2. ACCU1 ocTaeTca HEN3MEHHbIM.
*  PUSH (S7-400): NHcTtpykuma PUSH konnpyet cogepxumoe ACCU3 B
ACCU4, cogepxnmoe ACCU2 B ACCU3 u copepxmmoe ACCU1
B ACCU2. ACCU1 ocTaeTcst HEM3MEHHbIM.
POP WucTtpykuma POP copuraet 3HaueHns akkymynsaTopoB OT 2-ro Ao 4-ro B. O1a

WHCTPYKLMSA 0ObIYHO BbIMOTHAETCSA NOCHE UHCTPYKUUIA Nepeaayu, koraa
cogepxmmoe ACCU1 Gonblue He TpebyeTca n obpaboTka gormkHa
NPOAOIPKUTBECSA CO 3HAYEHUSAMU , COXPAHEHHBIMN B BEPXHUX aKKyMYyNsSTOpax.
+ POP (S7-300): NUHcTpykuma POP konupyeT cogepxumoe

ACCU2 B ACCU1. ACCU2 ocTtaeTcs HEU3MEHHbIM.

*  POP (S7-400): UHcTpykumusa POP konupyeT cogepxmumoe ACCU2 B
ACCU1, cogepxnmoe ACCU3 B ACCU2, n cogepxmmoe ACCU4 B

ACCUS3. ACCU4 ocTtaeTcst HEU3MEHHbIM.

Training Center
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UHcTpykuum ENT u LEAVE (Tonbko ans S7-400)
ENT:
ACCU4 V4 V3
ACCU3 V3 — V2
ACCU2 V2 — V2
Accu1 V1 — \'Al
nepen nocne
LEAVE:
ACCU4 V4 i: V4
ACCU3 V3 \ V4
ACCU2 v2 V3
ACCU1 V1 - Ak
nepeg nocne
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_02E.5 v,’« Knowledge for Automation
ENT UHcTpykums ENT nepemellaet coaepmmoe akkyMynaTtopos 2 n 3 B
cnegyowmn 6onee BbICOKMI akkymynaTop. Coaepxumoe akkyMmynsitopos 1 n 2
0OCTaeTCst HEN3MEHHbIM.
ENT moxHO ncnonb3oBaTb nepen dyHKUMEN 3arpy3ku, YTOObl COXpaHUTb
cogepxmmoe ACCU2:
ENT
L...
MHCTpyKUMA BbINOMHAETCS HE3aBUCUMO OT OUTOB CIoOBa COCTOSIHUS U He
MeHsieT B1Tbl CrnoBa COCTOSIHUS.
LEAVE UHcTpykums LEAVE nepemellaeT cCogepxmmoe akkymynsitopos 3 1 4 B

"BepxHune" akkymynaTtopbl. CogepxaHue akkymynatopos 4 n 1 octaetcs
HEU3MEHHbIM.

ApudmeTundeckne yHKUMM coepxaTt yHKLMOHaNbHbIE BO3MOXHOCTM
LEAVE. C nomoubto MHCTpyKumm LEAVE Bbl MOXeTe nogpaxaTb TeM e
cambIM PYHKLMOHamNbHbIM BO3MOXHOCTAM B APYTMX LIMPPOBLIX NOMMYECKUX
OencTBUSX (Hanpumep, NOBUTOBbIE NOrMYECKUe MHCTPYKUMM OIS CroBa).
LEAVE, 3anporpammumpoBaHHas rnocrie LmdpoBoro norm4eckoro 4encTemns,
NPVMBOAUT COAEPKMMOE akKyMynsaToOpoB 3 U 4 B akkyMynsTopbl 2 1 3.
PesynbTaTt UuncpoBoro normyeckoro 4encTenNs 0CTaeTcs Hen3MeHHbIM B
akkymynsitope 1.
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ApucpmeTnyeckne MHCTPYKLUMU
S7-300:
ACCU2 V2 \i V2
ACCU1 V1 » V2 op V1
nepen op: +., -, %, /. nocne
S$7-400:
ACCU4 V4 \i V4
ACCU3 V3 \ V4
ACCU2 V2 \ V3
ACCU1 \'Al » V2 op V1
nepen op:+., -, %,/ nocne
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_02E.6 v,’« Knowledge for Automation
ApudmeTnyeckue ApunmMeTrnyeckne NHCTPYKLUUM UCNOMb3YIOT ABa LMdPOBbIX
MHCTPYKLUU 3Ha4YeHWs1, MOMELLIEHHbIE B akKyMynaTopax 1 1 2, cornacHo OCHOBHbIM
aencTensiM apudmMeTukn. Pesynbtat BbluncrneHms nomellaetcs B ACCU1.
Butel CCO, CC1, OV u OS cnoBa cOCTOsIHUSA, AatoT MHGOPMaLUIO
OTHOCUTENBHO pe3ynbTaTta UM NPOMEXYTOYHOIO pe3yrbTaTa BbIYUCIIEHNS.
S§7-300 B CPU S7-300 cogepxaHne ACCU2 octaeTcsi HEU3MEHHbIM NPy BbINOMHEHUN
apudmMeTU4eCcKon yHKLNN.
S7-400 B CPU S7-400 copepxaHue ACCU2 nepenucbiBaeTcs cogepxaHmem ACCU3.
CopepxaHne ACCU4 nepepaetca ACCUS.
Mpumep Cnepywowmi doparMeHT nporpaMmmbl AaeT pasnvyHblie pesyrnbTaThl, B
3aBUCMMOCTM OT TOro, BbInonHseTcsa iy kog Ha S7-300 CPU unn Ha S7-400
CPU:
L 0 // 3arpyxaeTtca uenoe yucrio 0 B ACCU1
L 5 // sarpyxaetcs uenoe uncno 5 B ACCU1, 0 - B8 ACCU2
PUSH // nepemelryaetca B ACCU2; (S7-400: ACCU2 - > ACCU3)
*| /I ymHoxaeTca ACCU1 Ha ACCU2;  (S7-400: ACCU3 - > ACCU2)
*| /I ymHoxaetcsa ACCU1 Ha ACCU2;  (S7-400: ACCU3 - > ACCU2)
Pesynbrart:
S7-300: ACCU1 =125
S7-400: ACCU1 =0

Training Center
for Automation and Drives

ST-7PRO2

C1p 2-6/15 DYHKUMM C akKyMynaTopamu



SIEMENS

Jlornyeckue MHCTPYKUUN OnA CnoB
S§7-300:
ACCU2 V2 \i V2
ACCU1 V1 » V2 op V1
nepen op: A.,, 0., X.., nocne
S7-400:
ACCU4 V4 > \'Z}
ACCU3 V3 > V3
Accu2 V2 \i V2
ACCU1 \'Al » V2 op V1
nepen op: A.,O., X.., nocne
SlMATlC 87 Date: 04.11.2005 ;' Information and Training Ceqter
File: PRO2_02E.7 y Knowledge for Automation

Siemens AG 1999. Al rights reserved.

Jlornyeckune MHCTPYKUMMU Jlormyeckme MHCTPYKLMK NS ClOB KOMOUHMPYIOT COOTBETCTBYHOLWME BUTLI
n3 ACCU1 c butamum
nocTosiHHon unu copgepxxumoro ACCU2, pesynbTtat nomewtaetcss B8 ACCU1.
Copepxumoe octanbHbIx akkymynstopos (ACCU2 gnsa S7-300, nnu
ACCU2, ACCU3 n ACCU4 gna S7-400) ocTtaeTcs HEM3MEHHbIM.
Jlornyeckoe gencremne MoxeT ObiTb BbINOMHEHHOE AN CMOB U Ans

AnAa cnoB

[BOVHbIX CIOB.

CyuwecTBytoT cnegytowime nHetpykumm: U (AW, AD), U (OW, OD) n

NCKITIOHAIOLWEE NI (XOW, XOD).
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UHcTpyKunm obmeHa 6antoB B ACCU1
CAW:
ACCU1-HH ACCU1-HL ACCU1-LH ACCU1-LL
| \'Z} | V3 | V2 | V1
| \Z} | V3 | V1 | V2
CAD:
| \Z! | V3 | V2 | V1
| V1 | V2 | V3 | \Z1
SIMATIC 87 Date: 04.11.2005 Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_02E.8 v Knowledge for Automation
CAW UHcTtpykumss CAW obmeHnBaeT 6anTel B MpaBom crioBe AaHHbix ACCU1 , To
ecTb cogepxaHne ACCU1-L-H nepemewtaetca B8 ACCU1-L-L n HaobopoT.
C NomoLLbIo 3TOM MHCTPYKUUK MOXHO nNpeobpasoatb hopmat 16-paspsagHbix
yucen (INT, n WORD) Ha ga3bike nporpammupoBaHms SIMATIC k doopmaty
ymncen s3bIKOB NporpammMmmpoBanus ans npoueccopoB INTEL (gaHHble ang
nepegauu B PC).
CAW WHcTpykuma CAD obmenuBaeTt 6aiitel B ACCU1, To ecTb cogepxaHme ACCU1-

H-H, nepemewaetca B8 ACCU1-L-L n HaobopoT u cogepxmumoe ACCU1-H-L B

ACCU1-L-H n HaoboporT.

OTOM MHCTPYKUMEN MOXHO NpeobpasoBaTb popMaT 32-pa3psigHbIX YMCEN
(DINT, DWORD u REAL) Ha si3bike nporpammupoBannst SIMATIC k doopmarty
ymcen s3bIKOB NporpammMmmpoBaHust npoueccopa INTEL (naHHble ans nepepaun

B PC).

Training Center
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UHCTpyKUMM MHKpeMmeHTa un aekpemeHTa ana ACCU1
INC <const>:
ACCU1-HH ACCU1-HL ACCU1-LH ACCU1-LL
| va | V3 | \'7 | ! |
I
+ <const>
| va | V3 | V2 | V1+<const> |
DEC <const>:
| va | V3 | \'7 | ! |
I
- <const>
| va | v3 | V2 | Vi<const- |
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_02E.9 v,’« Knowledge for Automation
INC UHcTtpykums INC < yenoe vncno, 8-6ut > npmubasnsieT uenoe 4ymicno 8-6mutoBoe
k cogepxumomy ACCU1-L-L n coxpansieT pesynbtat B ACCU1-L-L.
ACCU1-L-H, ACCU1-H, ACCU2, ACCU3, ACCU4 ocTaloTcsi HEU3MEHHbBIMM.
DEC WHcTpykumst DEC < uyenoe uncno, 8-6ut > BblunTaeT uenoe 8-6uTHoe uncno

O6paTtute BHUMaHue

n3 cogepxxumoro ACCU1-L-L n coxpansieT pesynbtat B ACCU1-L-L.
ACCU1-L-H, ACCU1-H, ACCU2, ACCU3, ACCU4 ocTtatoTcsd HEU3MEHHbIM.

UHcTpykumn INC n DEC Tak HasbiBaeMble "MHCTPYKLUUN HU3KOMO YPOBHS", TO
€CTb B Clly4yae nepenosiHeHusi, NpoLeccop He yCcTaHaBnueBaeT ouT
NnepenosiIHEHNs B CITOBE COCTOSHUS.

BmecTo nHcTpykumm INC, Bbl MOXeTe Takke UCMonb3oBaTth criegytolime
nHcTpykuumn anga INT- unm DINT- gononHeHus:

+ <const> (MpubaenseT 16-paspsagHyto KOHCTaHTy kK ACCU1)

+ L #<const> ([Mpubasnsaet 32-pa3psgHyto koHCTaHTy kK ACCU1)

Bwmecto nHcTpykumm DEC, Bbl MoxeTe ucnonb3oBaTb CleayoLwme MHCTPYKLUMK
ans INT- unu DINT- BbluMTaHus:

Training Center
for Automation and Drives

+ - <const> (BbluuTaet 16-paspsiiHy0 KOHCTaHTY U3 COAEPXKUMOro
ACCU1)
+ L #-<const> (Bblntaet 32-pa3psigHyto KOHCTAHTY M3 COOEPXXMMOTO
ACCU1).
ST-7PRO2
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dopmMmupoBaHue AONOSIHEHUN

INVI (QononHeHue ana ACCU1-L):
ACCU1-H ACCU1-L

IOI [ofof o] of IOIOI ofof ] of o] I I0I0I0I | 1ofo]of 1] o of o] ] I1I

0
I0I1I0I0I0I0I1I0I0I1I0I0I1I0I0I1I0I1I1I1I0I0I1I1I1I0I1I1I1I0I0I0I

INVD (QononHeHue ana ACCU1):

ACCU1-H ACCU1-L
|0I [ofof o] of 1[ o[ o 1[ o o 1] of o] 1 I I0I0I0I | 1[of o] of 1] o[ o] of 1] 4 I1|
|1I0I [1[[[of 1] 1[of [ 1[o] 1] I0I0I [ 1[ 1] o] of 1] 1 I [of 1] 1] 1 I0I0I0|
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_02E.10 v,’« Knowledge for Automation
INVI UHcTtpykums INVI nHBepTupyeT 6uThl, cogepxawumecs (butsl ot 0 go 15) B

npasom crnose ACCU1. T.e. 3aMeHsieT HyNM Ha €AVMHULbI, @ €AVHULBI HA HYNN.
Copepxumoe nesoro crnoa (6utbl oT 16 go 31) ocTaeTca HEM3MEHHbIM.
UHcTpyKumst INVI He nameHsieT Hukakne GuTbl CroBa COCTOSIHUSA.

INVD UHcTtpykums INVD nHBepTupyeTt buThl, copgepxalumecs (butol ot 0 go 31) B
npasom cnose ACCU1. T.e. 3amMeHsieT HyN1 Ha eAuMHULbI, @ €AVHULbBI Ha HYNN.
UHcTpykums INVD He nameHsieT Hukakne GuThbl CroBa COCTOSIHUA.

Training Center ST-7PRO2
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31

NEGI (MHBepcusa 3Haka B uncne tuna INT)

NEGD (UHBepcus 3Haka B uncne tuna DINT):

MHBepcusa 3Haka (4BOMHOE [OMNOSTHEHUE)

=1112116295 o

Lol ] of of o] of ] of of 1] of o 1] of o] 1] 1] of o] of 1] 1] of o] o] 1] 0] of of 1] 1] 1]

[dononHeHue o

31
|1I0I1I1I1I1I0I1I1I0I1I1IOI1I1I0I0I [1[ [ ofof [ ] 1f o] ] 1] [ o of o]

MpunbaBuTb +

EENOEEEODENBENE RN EE0ENE00NERE

NEGR (MHBepcusa 3Haka B uncne tuna REAL):
3Hak (S) 3|<cn0HeHTa (e)=38 61421- MaHTtucca (m)=23 6uta =1.3125 0

|o111111111o1oooo|oooooooooooooooo|

}

|1111111111010000/0000000000000°00 0]

SIMATIC S7

Siemens AG 1999. Al rights reserved.

NEGI

NEGD

NEGR

Date: 04.11.2005 ;v Information and Training Ceqter
File: PRO2_02E.11 y Knowledge for Automation

UHcTtpykums NEGI nHTepnpeTtupyet 3HaveHne (6utbl oT 0 o 15), Haxoasweecs
B npaBom cnoBe ACCU1, kak uucno tvna INT un hopmupysa aBownHoe
OOMOSIHEeHWe, T.€.M3MEHSIET ero 3Hak.

OTa MHCTPYKUMSI SKBUBANEHTHa YMHOXeHMIo Ha “-1”. JleBoe crnoso ACCU1
(6butbl OT 16 oo 31) ocTaeTcs HEM3MEHHbLIM.

Butbl cnoea coctoaHma CC1, CCO, OS 1 OV ycTtaHaBnMBaloTCA B
COOTBETCTBMM C pe3ynbTaToM onepaumm.

UHcTpykums NEGD uHTepnpeTupyeT 3HauyeHue, Haxogsweeca B ACCU1 kak
yucno tuna REAL u ymHoXaeT ero Ha "-1".

dopmmpoBaHne ABONHOIO AOMOJTHEHMS MOXET Takke ObiTb AOCTUIHYTO,
hopMMpoBaHNEM AONONHEHUS M NpubaBneHnem 1 (4ng ABOUYHOrO Yncna, 3To
9KBMBASIEHTHO BbIYMTAHWIO).

Butbl cnoea coctosaHma CC1, CCO, OS 1 OV ycTtaHaBnMBaloTCS B
COOTBETCTBUU C pe3ynbTaToM onepaLuu..

UHctpykumsa NEGR uHTepnpeTupyeT 3HayeHune, Haxogsweeca B ACCU1 kak
yncno Tvna REAL (32 6uta, IEEE-FP) 1 ymHOXaeT aToT umcrno Ha "-1".
UHcTpyKuMst nHBepTMpYeT cocTosiHne 6uta 31 B ACCU1 (3HaK MaHTUcChl).
UHcTtpykumst NEGR He nameHsieT 61Tbl CrnoBa COCTOSIHUS.
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MUHCTpyKuMM uuknmnyeckoro 32-6utHoro casura Yyepes omt CC1

RLDA (Luknuyecknn 32-6uTHbIN caBUr BneBo vepes out CC1):

31 0

CC1-but

RRDA (Lluknuyecknm 32-6UTHbIN cABUT BNpaBo vepes 6ut CC1):

31 0
(0 1[o] o] o] of 1f o] o] 1] o] of 1] 0] o] o] of 0] 0] o] 0f of 0] 0] 0] 0] of 0] 0] o] 0] 0]~

CC1-out
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_02E.12 v,’d Knowledge for Automation
RLDA ®yHkuma cosura RLDA coguraet cogepxxumoe ACCU1 Ha 1 6uT Bneso. B

cogepxnmoe 6uta (6ut 0), KOTOpbIA CTAHOBUTCH CBOGOAHBIM BO BPEMS CABUTa,
3anucbiBaeTcs 3HadeHme 6uta CC1 cnoea coctosHua. but CC1 cnoea
COCTOSIHUS NOy4vaeT 3Ha4YeHne BbITONKHYTOro outa (6ut 31);
Butbl CCO n OV cnoa cocTosiHus ycTaHoBnmBatotcs B "0".
*  [pumep:
ACCU1: 01000100 1100 0100
CC1: 1
RLDA
ACCU1: 1000 1001 1000 1001
CC1: 0

RRDA ®yHkuma caosura RRDA casuraet cogepxunmoe ACCU1 Ha 1 6uT Bnpaeo. B
cogepxmmoe buta (6ut 31),KOTOPLIN CTAHOBMTCSI CBOGOAHBIM BO BPEMS
caBura, 3anvcbiBaeTcs 3HadeHne 6uta CC1 cnosa coctosHus. but CC1 crnosa
COCTOSIHUA NOMy4vaeT 3HaYeHne BbITONKHyTOro 6uta (6ut 0);

Butel CCO n OV cnoBa cocTosiHMA ycTaHosnusatoTes B "0".

+ T[lpuwmep:
ACCU1: 0100 0100 1100 0100
CC1: 1
RRDA
ACCU1: 10100010 01100010
CC1: 0
Training Center ST-7PRO2

for Automation and Drives Ctp 2-12/15 DYHKUMM C akKyMynaTopamu
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INT

Mpumep: BbluncneHne 6-oM cTeneHn LUENOro Ynucna vyepes nocnegoBaTtenbHoe
ncnonb3oBaHue komaHg PUSH u *I

Mpeobpa3oBaHne B
T [ 7 ]

YnpaxHeHue 2.1: BbluncrneHue cteneHu

[ekapHbIN nepeknovartenb

x|y|[O0O]O

Accu1 \
___» KonuposaHue yMHOXeHue *I|

' ACCU1 ---

! ¢ nomouybro PUSH i

1 A4 i

! 1

! 1

| ACCU2 !

! !

! 1

! 1

! 1

! 1

! 1

L o e e e e e e e e e e = 4

. ! -
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Lenb ynpaxHeHusa

3apava

YTto menatb

YUT06bl NO3HaKOMUTBCA C pyHKUMAMK, nameHsowmmm ACCU, Bbluncnum
CTeneHb Lernoro ymcna.

Cospante FC21, BbINOMHSAOLLYIO CrieaytoLlee:

» [MpouuTaTtb B NeBbIM BanT gekagHOro nepeknoyaTens n npeobpasoBatb
3HayeHne n3 BCD-chopmaTa B dpopmaT uenoro yucna (BTI).

*  Bbluucnutb 6-yl0 cTeneHb NpoO4YnTaHHOIro 3Ha4YeHus:

1. Konuposatb cogepxxaHne ACCU1 B ACCU2 ¢ noMmoLbio KoMaHAabl
PUSH.

2. YmHoxunTe ACCU1 Ha ACCU2 (BbluncneHue kBagpara).

3. Konupoatb cogepxxaHne ACCU1 B ACCU2 ¢ nomMoLLbio KOMaHAbI
PUSH.

4. Wt.a.,nT.A., nT.A4.

OcTopoxHOo: Kak Bbl 4OMKHbI BLINMOMHUTE YeTBEPTLIV Wwar Tak, 4tobbl FC21

Aasana npasunbHbIn pesynbtaTt Ha S7-300-CPU Takke kak 1 Ha S7-

400-CPU?

5. lMokasaTb pe3ynbTaTt Ha UMPOBOM OUCTIIEE.

6. BwizBatb FC21 B OB1 u 3arpy3utb nporpammy B S7-CPU.

7. TlpoBepuTb Nporpammy.

O6patnte BHMMaHue YT1o6bl YuTaemoe 3HayeHne He CTarno CrnNLWKOM B6onbLUMM, Bbl OMKHbI

MCMoOMb30BaTh TOMbKO MpaBylo Aekaay.

Training Center
for Automation and Drives

ST-7PRO2
Ctp 2-13/15 DYHKUMM C akKyMynaTopamu
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YnpaxHeHue 2.2 : ObmeH aaHHbIX B ACCU1
1 2 3 ACCU1 - L (nepepn)
CAW
\
3 0 1 ACCU1 - L (nocne)
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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Lenb ynpaxHeHusa

3apava

YTto menatb

Bbl 3HakomuTech ¢ MHCTpyKUMen anst obmeHa 6antos B npegenax ACCU1.
lNpumeHeHue: MNpeobpasoBaHne npeacTaBneHus Yncna Ha SIMATIC B
npeactaenexne Ha PC, ncnoneaytowem INTEL-CPU (80486, Pentium, ...).
OTun npeobpas3oBaHMsa JOIMKHBI BCErga Torga BbIMONHATLCA, korga Tpebyertcs
obmeH uncnamm mexgy SIMATIC n PC.

Cospante FC22 co cneayowmmn yHKUMOHANBHLIMU BO3MOXHOCTAMMU:

Hpobd -~

3arpyska 3HauyeHunsa gekagHoro nepekntovatens 8 ACCU1.
B ACCU1 - L obmeHATb aBa Galita ¢ nomoLlbio komaHabl CAW.,
MokasbiBatoT cogepxxaHne ACCU1 Ha undpoBom gucnree.

Cospatb FC22.

Bobizeatb FC22 B OBH1.
Pasrpysntb nporpammy B S7-CPU.
lNpoBepuTb Nporpammy.

Training Center
for Automation and Drives

ST-7PRO2
Ctp 2-14/15 DYHKUMM C akKyMynaTopamu
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YnpaxHeHue 2.3 : DopMmupoBaHue AONONHEHUsA
BuT 15 ACCU1-L (nepen) BuT 0
1 1 0 1
®dopmupoBaHue
pononHeHus: INVI
But 15 ACCU1-L (nocne) But 0
0 0 1 0
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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Lenb ynpaxHeHusa

3apgava

YTto menarb

Bbl 3HakoMUTECH C MHCTPYKUMen ansa hopMmpoBaHus gononHenusi 8 SIMATIC
S7.

lpumeHeHrue: MNMpeobpasoBaHue "oTpuuaTenbHON" NOrMKn B "NONOXUTENBHYO"
NOrnKy

Takune npeobpasoBaHus NpegnpuHNUMaloTca Toraa, korga ncnonbayortes 0-
aKTUBHbIE CMrHanbl, OAHAKo NporpammMa nonb3oBaTend npogomkaeT paborath C
NOMNOXNTENBHON NTOTNKOMN.

Cospatb FC23 co cneaytoLlen (yHKLMOHANLHOCTbIO:

» 3arpysuTb 3Ha4eHue croBa c nepekntoyatens TpeHaxepa 8 ACCU1.
»  ®opmupoBaTb 4OMNOMHEHNE.

» BbIXxogHoW pe3ynbTaTt BbIBECTU HA CBETOAMOALI TPEHAXKepa.

CospaTtb FC23

Bbizsatb FC23 B OB1

3arpysuTtb nporpammy B S7-CPU.

MpoBepuTb NporpaMmy ¢ MOMOLLIbIO MPOCMOTPa cTaTyca NepeMeHHbIX.

Pobd-=

Training Center
for Automation and Drives

ST-7PRO2
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UHcTpykumm ansa yncen tuna REAL
-
y=LN(x)
sin?
cos?
tan?
.2
S I MATIC 87 Date: 04.11.2005 ; Information and Training Ceqter
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CopgepxaHue Ctp

MpeacTtasnexve uncna tuna REAL (4ncna ¢ nnaBatoLLen TOUKON)
B SIMATIC S7 s

OcHoBHbIe MHCTPYKUMM ans umcen TNa REAL ...
[oNONHNTENBHBIE MATEMATUUECKNE (DYHKLIMM . ...eniiieeiiiiiieeee e e e ettt e e e e et ae e e e e e e e e anraae e e e e e senarneeeeae s
TPUrOHOMETPUYECKNE PYHKLIMN N OOPATHBIE K HUM  oieiiieiiieeeieeeieeeieeeseeeeseeeesneeeseeeeeaeaenneeenneeens
Opyrvne nHETpykummn ansa Ymncen Tna REAL ... e
YnpaxHeHWe 3.1: BEIMNCNIEHNE PACCTOSAHUS .. .ccoiuiieiiiiieeaiieeeeeieee e et et e e e et e e e smbe e e e sbeeeeennbeeeeennes 7

o Ok WDN

Training Center ST-7PRO2
for Automation and Drives Ctp3-1/7 UHcTpykumm anga uucen tuna REAL
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MpeacrtaBneHne yncna tuna REAL (4mcna ¢ nnaBarowen TOYKOM)
B SIMATIC S7

e dopmat npeactaBneHus yicna tuna REAL (IEEE FP 32-pa3psagHbin popmar):
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
[0/1000[0 010110 10000foo0/0000000f000000]
| L ; 1 21 2-23

S OkcrioHenTa: e = 8 6uT | I

T
MaHTucca: f (23 6uta)

e [lpeactaBneHue HopmanusoBaHHoOro 4yucna tuna REAL:

S x (1.f) x 2 (e-127) S = 3HakoBhbli 6uT, (0 cooTBETCTBYET +, 1
COOTBETCTBYET -)
f =23 6utHas maHTcca ¢ MSB = 2-11 LSB =2-23
€ = 9KCMOHEHTa - ABOMYHOE Liernoe Y1cno

e [lpumep: (0<e<255)
S =0
e =10000101 =133 mEmm R = +1.625 x 2(133-127) = 1.625 x 64 = 104.0

f =10100000... =0.5+0.125

e [nanasoH 3HaveHur yucna tTuna REAL:
-3.402 823 x 10*38 ... -1.175 494 x 10-38, 0, 1.175 494 x 10-38 ... 3.402 823 x 10+38

SIMATIC S7 Date:  04.11.2005

Siemens AG 1999. All rights reserved. File: PRO2_03E.2

Information and Training Center
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<
ol

Yucno tuna REAL Uuncna Tna REAL (4nicna ¢ nnaBatoLlert TOYKOM) NO3BOMAIOT BbIMOSHATH

OrpaHunyeHus

CNOXHble MaTEMaTUYECKNE BbIYMCIIEHUE B anropuTMax ynpasneHus
NPON3BOACTBEHHBIM MPOLLECCOM THMNa 3aMKHYTbIX KOHTYPOB YNpaBrieHus.

Tun gaHHbIX REAL -3T0 onucaHue CTpyKTypbl, COCTOSILLEN U3 Tpex
KOMMOHEHTOB: 3HaKa, SKCMOHEHTbl U3 8 6UT 1 MaHTUCChI 13 23 6uT.

3HaK MOXeT nmeTb 3HaveHune "0" (nonoxutenbHbin) nnm "1" (oTpuuaTenbHbIR).
OKCMOHeHTa yBernum4yeHa Ha NoCcTosiHHOe 3HaveHune +127 ans Toro, 4Tobbl ee
3HaveHne Haxoaunoch B ananasoHe ot 0 go 255.

MaHTucca npegcraBnseT cobon gpobHyto YacTb. Lienyto vyacTtb yncna
MaHTMCC

He COAEpXWT, TaK Kak 3To Bcerga vunu 1 (ans HopmManuM3oBaHHOIo Yncrna ¢
nnasatowen Todkon) unu (0 gna geHopmanu3oBaHHOro Y1cna ¢ nnasaLLen

TOYKOM).
Onucanue 3HaueHune e | MaHTucca f| 3HaveHune CC1 CCoov Os
Het npeacrtaen. | 255 <>0 [gNaN] 1 1 1 1
MepenonHexne | 255 0 >(2-223) 2127 11 0 1 1

<(-2+228) 2127 [0 1 1 1

Hopmanus. 1..254 nobas (1.f) 2e127 1 0 0 -
yucno (-1.f) 28127 o 1 0 -
NeHopmanus. 0 <>0 (0.f) 2126 o 0 1 1

4ynucno (- 0.f) 2-126 0 1 1
Hynb 00 +0 00 0o -

O6paTtute BHUMaHne CPU BbIMMCNSIOT Yncena c nnaBatoLLelt TOYKOW C NONTHOM TOMHOCTbIO . [okas

Ha PG MOXeT OTKNOHATBCA OT TOYHOrO NPeACcTaBrneHus, n3-3a oLWnBboK
OKpyrneHuns npu npeodbpasosaHuun. Yucna tuna REAL okpyrnstoTtcsa o
LLIEeCTOro 3Haka nocrie 3ansiton.

Training Center ST-7PRO2
for Automation and Drives Ctp3-2/7 UHcTpykumm anga yucen tuna REAL
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e REAL - cnoxeHue:

L MD10
L MD20
+R

T MD30

e REAL - BbluuTaHuMe:

L MD10
L MD20
-R

T MD30

e REAL - ymHOXeHue:

L MD10
L MD20
*R

T MD30

e REAL - peneHue:

OcHOBHble MHCTPYKUuK ana ymcen tuna REAL

// 3arpyska 1-ro REAL -uucna

/l 3arpyska 2-ro REAL -uncna

/l CnoxeHne REAL -uncen (MD10 + MD20)
/I MepeHoc pesynbTtata B8 MD30

// 3arpyska 1-ro REAL -uucna

// 3arpyska 2-ro REAL -uucna

// Beluntanne REAL -uncen (MD10 - MD20)
// MlepeHoc pesynbTtata B MD30

// 3arpy3ska 1-ro REAL -uucna

// 3arpyska 2-ro REAL -uucna

/I YMHoxeHne REAL -uncen (MD10 * MD20)
// MepeHoc pesynbTtata B MD30

L MD10 // 3arpyska 1-ro REAL -uncna

L MD20 // 3arpy3ska 2-ro REAL -uucna

IR // Oenenve REAL -uncen (MD10 / MD20)

T MD30 /I MepeHoc pesyneTtata B8 MD30
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_03E.3 ’>4 Knowledge for Automation
KpaTtknn o630p ®yHkumm + R, -R, *R, /R nHtepnpetnpyet 3HadeHusd, B ACCU1 n ACCU2 kak

yncna tvna REAL . OHu BbINOMHAOT 3anporpaMMMPOBaHHY0 apnMETUYECKYHO
onepaumio (+ R, -R, *R n /R) n coxpanstot pesynbtat B ACCU1.

Mocne Toro, Kak BbluMcreHne BbinosnHeHo, 6utel CCO n CC1cnosa cocTosHMS
ykasbiBatoT: ecnim CC1 =0 un CCO = 1 - pesdynbTaT OTpMLATENbHbIN; HYMb -
CC1=0wu CCO = 0; nonoxutenbHbii - CC1 =11 CCO = 0.

Butbl crnoea coctosHMa OV 1 OS curHanmaupyoT 0 NnepenosiHEHUU.

HepenctButenbHble HegencTButenbHOE BIYMCIEHUE - 3TO KOrAa Of4Ha U3 ABYX BXOOHbLIX BEMNUYUH

REAL-4yucna - HegencteuTenbHoe REAL-4ncno. B atom cniyyae pesynetat B8 ACCU1 -
Takke HegencrteutenoHoe REAL-4ucro.
HepencTtButensbHble REAL-4Mcna Takke coxpaHstotca B ACCU1, ecnm Bl
npobyeTte obpaboTaTte HEOENCTBUTENBbHbLIE 3HAYEHUSA CrieayLLMMN
NHCTPYKLUAMN :

CnoxeHue:

BblunTaHue:

CnoxeHune "+ beckoHe4YHoCTU 1 " - beckoHeYyHocTU".

YMHoxeHue:  YMHOxeHue 0 Ha "bGeckoHe4YHOCTb"
[eneHune "deckoHe4yHocTN" Ha "6eckoHeyHocTU" mnm 0 Ha 0.
PesynbTat generHns gencrteutenbHbix REAL-4ucen Ha 0, B 3aBUCMMOCTH OT
3HaKa Yncna paBeH "+ 6eCkoHe4YHoCTH" unu "- 6eckoHevHocTn".

Jenexue:

BbluntaHue "+ 6eckoHevyHocTn" n "+ BeckoHeuyHocTU" nnm
"- beckoHe4yHocTU" 1 "- BeckoHe4yHoCcTH"

O6patuTte BHMMaHue 16-nyHoe uncno D # 16 # FFFF FFFF npegcraensaet cobown, Hanpumep,
HepencTButenoHoe REAL -uucro.

Training Center
for Automation and Drives

ST-7PRO2

Ctp3-3/7 WHcTpykumm ans ymicen tuna REAL
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HOI'IOHHMTeanbIe MaTeMaTuyeckume Q)yHKLWII/I
e MartemaTtnyeckue pyHKUUN:
SQR Bbluncnenve kBagpata
SQRT BbluncneHve kBagpaTHOro KOPHS
EXP MokasaTenbHas yHKUNS No
OCHOBaHUIo €
LN HaTypanbHbin norapndgm
(e=2.718282)
e [lpumep:
L MD10 /l 3arpyska REAL-4ncna
SQR /I BeiumcneHue kBagpata (STL)
T MD30 /I TMlepeHoc pesynbTtata B8 MD30
——en S®Rpno——— (LAD)
MD10 —IN OUT[— MD30

SIMATIC S7

Siemens AG 1999. Al rights reserved.

KpaTkui o630p

SQR

SQRT

EXP

LN

Date: 04.11.2005 ‘v Information and Training Ceqter
File: PRO2_03E.4 y Knowledge for Automation

MaTtemaTtuyeckue pyHKLMM ncnonbaytoT Yncrno us ACCU1 kak BxogHoe
3HadeHue, pe3ynbTaT BHOBb Bo3BpaLlaetcs B ACCU1.

MaTtemaTnyeckme pyHKUUN N3MEHSAOT cogepxmmoe Tonbko ACCU1T.
Copepxumoe ACCU2, ACCU3 n ACCU4(nocnegHue gea- anga S7-400),
OCTaeTcst HEM3MEHHbIM.

B 3aBucumocTn OoT pesynbTaTta, mateMaTnyeckne yHKLUUN yCTaHaBNMBaOT
outbl CCO, CC1, OV 1 OS cnosa coCcTosAHUS.

Ecnn B ACCU1Haxoautcsa HegenctButenbHoe REAL-uncno, 1o
MatemaTudeckasa pyHKumMS Bo3BpallaeT HegencteutensHoe REAL-4ncno v
yCTaHaBnMBaeT COOTBETCTBYOLME BUTLI CNOBa COCTOAHMS .

dyHkuma SQR BeluncnseT ksagpat cogepxxkumoro ACCU1.

®dyHkuma SQRT BbluMCNAET KBagpaTHbIN KopeHb 3HadeHnss B ACCU1. Ecnin
3HayeHne B ACCU1 otpuuartensHoe, SQRT ycraHaBnmBaet 6utel CCO CCH1,
OV 1 OS crnoea cocTtosHus B "1" 1 Bo3BpalLaeT HegencteutensHoe REAL-
uncno. Ecnn B ACCU1 HaxoaunTes -0 (MMHYC Hynb), TO OYHKUUSA BO3BpaLLaeT
Takke -0.

®yHKkuma EXP BbluncnsieT cteneHb yncna e (= 2.71828), nokasatenem cryxur
3HayeHune n3 ACCU1.

®yHkumsa LN BbluMcnaeT HaTyparnbHbIA norapudm, no OCHOBaHMIO € 3Ha4YeHUs
n3 ACCU1. Ecnu 3HaveHne B ACCU1 meHbLuee unu paBHo Hymto, LN
ycTaHaBnmBaeT 6utel cnosa coctosaHma CCO, CC1, OV 0SB "1"un
BO3BpallaeT HegencteutensHoe REAL-4ucno.

HaTypanbHbii norapudm - obpaTtHasa QyHKLUMS K nokasaTenbHON OyHKUNN:
Ecnmy=ex,Tox=Iny

Training Center
for Automation and Drives

ST-7PRO2
Ctp 3-4/7 WHcTtpykumm ansa ymcen tuna REAL



SIEMENS

TpuroHomeTpuyeckme pyHKUMU U OOpaTHbIE K HUM
e TpuroHomeTpuyeckue PyHKLUK:
SIN Cunyc
COS KocuHyc
TAN TaHreHc
Yron
e OOpaTHble K TPUFOHOMETPUYECKUM:
ASIN ApKCUHYyC
ACOS ApPKKOCHHYC
ATAN ApKTaHreHc
e [lpumep:
L MD10 /I 3arpyantb REAL-4mcno
SIN // BbIMMCNIUTB CUHYC (STL)
T MD30 /I Mepepatb pesynbtat B8 MD30
IN
EN S ENO
(LAD)
MD22 —]IN OUT[— MD30
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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TpuroHomeTpuyeckue TpuroHomeTpudeckme yHKUUN ncnonb3yoT REAL-3HayeHne B

cyHKUUN

®dyHKUMN, obpaTHbIe

ACCU1 kak yron B pagrMaHHON mepe.

Insa BxogHoro yrna ( 00 ... 3600), Bbl 4omkHbI, ecnu Heob6xoammo,
BbINONTHUTL Npeobpa3soBaHune k pagnanHon mepe (0 ... 2 pi, ¢ pi = 3.141593).
Bo Bpewmsi BbINONHEHNsT PyHKLMK, 3HaYeHne, MeHbLuee, Yem 0 nnn Gonbluee,
4YeM 2pi, MHOroKpaTHbIM NpubaBneHvem 2pi unu BblYUTaHMEM U3 2pi
aBTOMaTU4YeCKU NpuBoauTCcs B AnanasoH 0 n 2pi (aBTomaTnyeckoe
BblYMCIEHME MO MOAYIIIO 2pi ).

311 dyHKUMKM ncnonb3ytoT REAL-4mcno B onpegeneHHoM gnanasoHe

K TPUroHoMeTpu4yeckum 3HadeHmn B ACCU1 1 Bo3BpaLatoT yron B paguaHHom mepe :

QyHKYUS Luana3oH apaymeHma Luana3oH pe3ynbmama
ASIN [-1,+1] [-pi2,+pil2]
ACOS [-1, +1] [0,pi]

ATAN MonHeI AnanasoH [-pil2, +pil2]

Mpu BbIXOAE 3a Npefernbl paspeLleHHOro gManasoHa, (OyHKLMKM BO3BpaLLaloT
HegencTBuTenbHoe REAL-41cno n yctaHaBnmBatoT GUTbI CrIOBa COCTOSIHUSA
CCO CC1,0Vmn0OSBs"".

Training Center
for Automation and Drives

ST-7PRO2
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e WHcTpykumm npeobpasoBaHusa Tuna REAL B DINT:

RND+ OkpyrneHue go cnepytoluer 6onbluero yicna Tuna DINT (c n3bbiTkom)
RND- OkpyrneHue go bnwkarwero MeHbLuero ynucna tvna DINT (¢ HegocTaTkom)
RND OkpyrneHuve Jo cnegyoLlero Lenoro yviena

TRUNC Llenas 4actb uncna

UHcTpyKkuum npeobpasoBaHus tuna DINT B REAL:
DTR OkpyrneHue

Opyrue NHCTpyKuun npeo6pasoBaHus Tuna REAL B REAL:

ABS BbluncrneHne abcontoTHOro 3HayeHus (Moayns)

NEGR MHBepcus 3Haka REAL-uncna (ymHoxeHne Ha -1)
o [pumep:

L MD10 /I 3arpysunte REAL-4ucno

RND+ /I TipeobpaszoBaThb B criegywollee bonbluee (STL)

Opyrne nHctpykuum ana ymcen tuna REAL

/IDINT-4ncno

T MD30 /I Nepenectn pesynbtat B8 MD30
RND+
EN ENO
(LAD)
MD22 —IN OUT[— MD30
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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KpaTkuin o630p

RND +

RND-

RND

TRUNC

DTR

ABS

NEGR

®dyHKLMM Npeobpa3oBaHnst KOHBEPTUPYIOT TUM AaHHbIX 3HAYEHUS,
Haxogsweroca B ACCU1 B apyrue Tunbl AaHHbIX, U COXPaHAIT pe3ynbTaT B
ACCU1. CogepxaHnue gpyrmx ACCU octaeTc HEM3MEHHBIM.

Ecnu, B ogHoi 13 nHctpykumii (RND +, RND -, RND nnn TRUNC), 3HayeHue,
Haxogsweecss B ACCU1, BbIxoguT 3a rpaHuLbl AOMYCTUMOrO AnanasoHa Tmna
DINT wnu He cootBeTcTBYeT REAL-4nCny, MHCTPYKUMS yCTaHaBNMBaET OUThI
cnosa coctosiHua OV n OS B "1". NpeobpasoBaHue Torga He NPOUCXOaUT.

UHcTtpykumst RND + npeobpa3soBbiBaeT cogepxunmoe ACCU1 kak REAL-umcrno B
uenoe 4dncno (DINT), koTopbi ABAsieTcA 60MbWUM WX PaBHbBIM, YEM YKCIIO,
KOTOpOE KOHBEpPTUPYEeTCH.

MD10 =" 100.5" =>RND+=> MD20="+101"

MD10="-100.5" =>RND+=> MD20="-100"

UHcTtpykumsa RND- koHBepTupyet cogepxunmoe ACCU1 kak REAL-uucro B
uenoe 4ucno (DINT), koTopbivi ABNSIETCA MEHbLLUUM U PaBHbLIM YUCHY,
KOTOpOe KOHBEpPTUPYEeTCH.

MD10 =" 100.5" =>RND->= MD20="+100"

MD10="-100.5" =>RND->= MD20="-101"

UHcTtpykumst RND npeobpa3soBbiBaeT cogepxunmoe ACCU1 kak REAL-uucro B
cneaytowee Bo3aMoxHoe uenoe yncno (DINT).

MD10 =" 100.3" =>RND>= MD20 ="+ 100"
MD10= " 100.7" =>RND>= MD20="+ 101"
MD10 ="-100.3" =>RND > = mMD20=" -100"
MD10= " -100.7" =>RND>= MD20=" -101"

UHcTtpykumst TRUNC Bo3BpalLaeT Lienyto 4acTb Yncrna; ApodHas KOMMOHEHTa
KOMMOHEHT OTOpackIiBaeTCs.

MD10 =" 100.5" =>TRUNC >= MD20="+100"

MD10 ="-100.5" =>TRUNC>= MD20="-100"

WHcTpykums DTR npeobpasosbiBaeT umcno ns ¢gopmata DINT B oopmaT REA.
Ecnn HeoGxoammo, onepaums okpyrnsieT pesynbTarT.

UHcTtpykums ABS copmupyet abcontotHoe 3HaveHne REAL-4umcna,
Haxogswerocst B ACCU1, To ecTb ycTtaHoBnmBaeT B "0" 3Hak (6ut 31) (gaxe
ans HegencTeuTenbHoro REAL-umcna).

UHcTtpykums NEGR uHBepTupyeT REAL-uncno B8 ACCU1, To ecTb nHBepTUpyeT

3Hak (6wt 31) (paxe gnst HegencteutenoHoro REAL-uncna). UHetpykumm DTR,
ABS n NEGR He nameHsoT 6uThl crioBa COCTOSIHUSA.

Training Center
for Automation and Drives
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YnpaxHeHue 3.1: BbluncrneHume pacctossHuA

Mpumep: BbluncneHme pacctofaHus D Mexay ABYMsi TOUKamMu B
NPAMOYronbHON cucTeme KoopauHaT

Y,
7 e
Y1 |- 1
xi1 X
®yHkuus: FC31 ¢ D= '\/ (X2 - X1)2+ (Y2 - Y1)2
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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Lenb ynpaxHeHus

3apava

YTto menarb

JdononHuTtenbHas
3agava

I'IpwmeHeHwe MaTeMaTn4eCKkmnx (*)yHKLl,I/IVI 014 BblHUCIEHUA PaCCTOAHUA Mexay
OBYMA TOYKaMU.

Cospante FC31 co cnegyrowmnmm yHKLNOHANBHbIMU BO3MOXHOCTAMM:

* FC31 npuHumaet koopamHaTthl (X1, Y1) 1 (X2, Y2) gByx Touek P1u
P2 Bo BxOAHbIX NapameTpax .

+ FC31 Bo3sBpallaeT paccTosHNE MeXay TOYKaMn B BbIXOOHOM napameTpe
RET_VAL.

* FC31 pomkHa ObITb BbinonHaemon kak B cucteme S7-300, Tak n B
cucteme S7-400 . OHa He OormKHa MCMoNb30BaTh rnobanbHble agpechl
CPU pnsa coxpaHeHnsi MpoOMEXYTOYHbIX pe3yribTaToB.

1. CospgaTtb FC31 ¢ BbIlWEYNOMSIHYTbIMU OYHKLMOHANBHbLIMM
BO3MOXXHOCTSIMMU.
2. BbizBatb FC31 13 OB1, n HadHa4nTb e BXOOHbIE N BbIXOAHbIE
napameTpbl crnegyoLmm obpasom:
X1 =MDO, Y1 =MD4
X2 =MD8, Y2 =MD12
RET_VAL = MD16
3. Pasrpyautb nporpammy B S7-CPU.
4. TMpoeepuTtb FC31 ¢ nomouwybto ytunutel "Monitor/Modify Variable".
CosgaTtb onTumanbHyo No Bpems BbinonHeHus Bepcuto FC31 ana
S7- 400, koTopas paboTtaeT 6€3 NCNoNb30BaHNsI BPEMEHHbLIX NEPEMEHHbIX.

Training Center
for Automation and Drives
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KocBeHHas aapecaunsa U MHCTPYKUUN C aapeCHbIMU perucTtpamum

[
? - 1
2
;
9
10

L W [AR1, P#200.0]

SIMATIC S7 Date: 04112005 ;1» Information and Training Center
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Buabl agpecauun, poctynHoie B STEP 7

| Buabl agpecauun |

| Mpamasa agpecauns | | KocBeHHas agpecauus |

| AGcontoTHas || CumBonuyeckas || Appecauus 4yepes3 namsATb | | PerncrtpoBas agpecauus

16-6UTHBLIN yKa3aTenb || 32- GUTHLIN BHlyTpVI30HHbIﬁ 32-6UTHbIM BHYTPU3OHHbLIN
(DB, T, C) yKasaTenb yKasartenb

32- OUTHBLIN MEX30HHbIN

yKasartenb
Mpumepsbi:
Al4.0 A "Mot_on" OPN DB[MW10] A I[MD30] A I[AR1,P#0.0] A [AR1,P#0.0]
L IW10 L #Num SP T["runtime"] L IW["Number"] L ID[AR1,P#5.0] T W[AR1,P#0.0]
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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Mpamas Mpn Npsamon agpecauun MeCTonoIOXeHNE onepaHaa B NaMATu 3aKoANpoBaHO
appecauus B MHCTPYKLUMW, TO €CTb yKasaH naeHTudgukaTop agpeca, onpeaensowmi agpec
BEMWYMHbI, C KOTOPOWM MHCTPYKUMSI [OIMKHA paboTaTb.

CumBonunyeckas B nporpamme ynpaeneHus, agpeca mMoryT 6biTb yKkasaHbl abcontoTHble agpeca

aapecauusi (Hanpumep. | 1.0) unun cumsonmyecke (Hanpumep "start signal").
CvmBonuyeckuin agpec Ucnosb3yeT MMeHa BMECTO abCOMTHbLIX afpecos.
MporpaMmma Gonee nerka s YTEHUS, Korga UCMonb3yTCa 3HaYallne MMeHa.
CumBonuyeckne agpeca nogpasgensetcsa Ha fokanbHble CUMBOSbI
(onpegenstoTcs B YacTv geknapaummn 6noka) n rmobasnbHble CMMBOSIbI
(onpegensaTcs B CUMBOSBHON Tabnumue).

KocBeHHas C nomoLLbio KOCBEHHOW agpecauun Bel MoxeTe agpecoBaTb MAEHTUUKATOPDI

agpecauus agpeca KOTopbIX onpeaenaTcs TOMbKO Npy BbIMOAHEHUN NPOrpaMMbl.

C nomoLLbio KOCBEHHOW agpecaumm, 4acTb NpPorpamMmmbl, HaNpumMep, MOXeT
ObITb BbINOMHEHA HEOAHOKPATHO (MporpaMMMpoBaHnE LIMKNa), @ Ucnonb3yemble
ajpeca Ha3Ha4alTCsa B KaX4oM Npoxoae pasnuyHbIMU.

KocBeHHasi agpecaumns nogpasfensercs Ha:

+ KocBeHHyo agpecaumio Yepes NamaTb: ykasaTerb Ha agpec HaxoanTcs B
AYenke namsaTu nonb3oBartens (Hanpumep, MD30).

Auenkam namaTy, rae XpaHATbCS yKasaTenn MOXHO AaBaTb CUMBOSIbHbIE
nMeHa.

» PervcrpoByto KOCBEHHYIO agpecaumio: yka3aTtenb Ha aapec 3arpyxeH B
OZHOM 13 ABYX agpecHbIX peructpatopos (AR1 nnun AR2) S7- npoueccopa.

MpepocTtepexeHne  Tak Kak Npy KOCBEHHOW afpecauun agpec BblYMCIISETCSA TONIbKO BO BPEMS
BbIMOSTHEHNS, CyLLLECTBYET ONacHOCTb, YTO MOTYT OblTb HEYMbILLIIEHHO
ncnopyeHsl obrnacTi namaTh u, Takum o6pa3oM, NPOU30ATH HEOXKMOAHHas

peakums PLC.

ST-7PRO2

Training Center
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I'Ipﬂ Mas agpecauunsa nepemMeHHbIX
MecTononoxeHue B namMATH
Appec (Hanpumep). LLupuHa goctyna 3HaueHue

BauT, cnoeo,

I 374 ABOWHOEe CIIoBO Bxoae!
BauT, cnoeso,

Q 27.7 D GRS BbixoAabl
BamnT, cnoso, .

PIB 655 ABO#HOe CNOBO MepudepuinHbie Bxoabl
BauT, cnoeo, .

PQB 653 AROHHOSICHOR0 MepudepuiiHbie BbIxoabl

M 55.0 anf’ cnoeo, Mepkepbl
ABOWHOE CNoOBO

T 114 -- Tanmepbl

C 13 -- CuyeTyuku
Bawut (DBB), cnoso (DBW),| AaHHble agpecyloTcs Yepes

DBX 2001.6 ABoiHoe cnoso(DBD) DB peructp

DIX 406.1 Bawnt (DIB), cnoso(DIW), [aHHble agpecyloTca Yyepes

’ ABoiHoe cnoeo(DID) DI peructp

L 88.5 BaﬁT (LB), cnoso (LW), JNokanbHbIN cTEK

ABoviHoe crioeo(LD)
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_04E.3 ’kd Knowledge for Automation

Mpsamasa agpecaumsa C NOMOLLLIO NPSMON agpecaumm MoryT ObiTb agpecoBaHbl NPOCTblie

nepemMeHHbIX (3nemeHTapHbIX) NEPEMEHHBIX, TO €CTb MEPEMEHHbIE OSIMHOW Makcumym go 4
banTos.

lMpocTble NnepemMeHHbIe COCTOAT M3:

*  WpeHtndukatopa agpeca (Hanpumep: "IB" ana 6aiita Bxoga)

» Tou4Horo agpeca (MecTononoxeHue B namaTtn) (agpec 6anta unu 6uta) B
npegenax obnactu NnamsaT, KOTopas onpeaerneHa naeHTMnkaTopom agpeca.
Anpeca unm npocTble NepeMeHHble MOryT Takke ObiTb aapecoBaHbl Yepes
rnobankeHble, CMMBONMYECKME MMeHa (Tabnuua cuMBOIoB).

Mepudcepusa Mpu gocTyne k nepudepun Tenepb, B OTnM4Yme ot S5, Heobxoaumo aenatb
pasnuune Mexay Bxogamu u Bbixogamu. OgHako, BO3MOXEH LOCTY TOMNbKO Ha
yteHue (L PIW) onsa nepmudepuiiHbix BXO40B M Tonbko Ha 3anuck (T PQW) gns
nepugepunHbIX BIXOO0B.

JNlokanbHble aaHHble STEP 7 nossonsaeTt nmeTb abConoTHBIM AOCTYN K COOCTBEHHbLIM JaHHbIM
rnokanbHoro cteka 6roka, Hanpuvep:

* A L12.6 (Onpoc nokanbHoro 6buta gaHHbIX ¢ agpecom 12.6)

+ LLW 12 (3arpyska nokanoHoro crnosa AgaHHbix B ACCU1)

DBX/DIX BosmoxeH Taike HenocpeACTBEHHbIN JOCTYN K MPOCTbIM NEPEMEHHbBIM B
npegenax 6110KoB AaHHbIX:

- DBX12.6 (Onpoc 6uta gaHHbIX ¢ agpecom 12.6 3 DB 1,
DB gosmkeH 6bITb OTKPbIT 3apaHee).

+ L DB5. DBW10 (Barpyxator DW10 n3s DB5)
KomnnekcHble Bbl moxeTe nony4nTb OOCTyN K MECTHbIM NepeMeHHbIM, KOTOPblEe UMEIOT
nepemMeHHbIe CHOXHbIN TUMN OaHHbIX: CTPYKTYpa nnn maccume, HO TOJTIbKO CUMBOJTNYECKN.
ABCOMOTHBIN JOCTYN BO3MOXEH TOMBKO C KOMNOHEHTaMM CIOXHbIX
nepemMeHHbIX, KOTOpble UMEKT SHeMeHTaprIVI TN JAaHHbIX.

Training Center ST-7PRO2
for Automation and Drives Ctp4-3/23 KoceeHHas agpecauus
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AppecHble ngeHTudUuKaTopbl npssmon agpecauuu ana DB

OTKpbITb 3arpy3ka n nepeHoc
OJ10K AAHHbIX B 6nokax AaHHbIX

OPN PB 19 " L DBB 1 3arpy3nTb 6alT AaHHbIX 1

OPN "Values L DBW 2 3arpysuTb CNoBo AaHHbIX 2 (6aiThl 2 1 3)
L5 3arpys3uTtb 4uucno 5
T DBW 4 MepeHecTn B cnoBo 4

OPN DI 20 LA 3arpy3utb ASCll-cumBon A
L DIB28 3arpy3uTb 6anT gaHHbIX 28
== CpaBHUTb
A DBX 0.0 Onpocutb 6uT 0 U3 6amnta 0

KomGuHauna uHCTpykunit | pg19.DBW4 3arpy3uTb CnoBo AaHHbIX 4 n3 DB 19
(comepxuTt OPN DB..)

L "Values".Number_1 CumBonuyeckui gocTtyn K
nepemeHHon Number_1. DB19,
MMeLwen CUMBOSIbHOE UMS
"Values"

A DB10.DBX4.7 Onpocutb 6ut 7 n3 6anta4 DB 10

SIMATIC S7

Siemens AG 1999. All rights reserved.

Kpatkui o630p

Appecauus

CumBonunyeckum
pocTtyn

Date: 04.11.2005 " Information and Training Ceqter
File: PRO2_04E.4 y Knowledge for Automation

CPU umeeT gBa pernctpa 6noka gaHHbix Ans o6paboTkm agpeca AaHHbIX.
OTkpbiBatoTCA OMNOKM AaHHbIX, HOMEpPA KOTOPbLIX B HACTOsILLEE BPEMSA HAXOOATCA
B 3TWX perncrpax.

Mpexge, yem Bbl nonyunTe goctyn K 6MoKy AaHHbIX, Bbl JOMMKHBI CHavana
OTKPbITb €r0 Yepes3 OOUH U3 3TUX ABYX PErMCTPOB.

Bbl MOXeTe OTKpbITb 610K AaHHBIX, NCMOMNb3ys Creayowmne NHCTPYKUNK:

*  OPN DBn vnn OPN DIn

U1 C NOMOLLIbIO 00 bEAUHEHHOM KOMaHAb! TUMna:

- L DBn. DBWm (L DIn.DIWm He Bo3moxHa!)

B aTom cny4ae Homep 61oka gaHHbIX N, Takke 3arpyxaetcs B permctp DB.

Bnokun ganHbix B STEP7 nmeetot 6aritoByto opraHmsaumio. MNMpsamown goctyn
BO3MOX€EH Ans nepemMeHHbIx ¢ anvHon BIT, BYTE, WORD wnnn DWORD,; B
agpece B KaX4OM Cryyae ykasblBaeTcs HoMep nepBoro banTa (kak ¢ I/Q/M).

Mpu cumBonmMyeckom goctyne Bbl BHOCUTE B CMMCOK CUMBOSIOB
cuMBONUYeckoe umMsa 6rnoka AaHHbIX.

Bbl HagHavaeTe cuMmBONUYECKkne MMeHa B 6roke gaHHbIX MHAMBUAYarbHbIM
nepemMeHHbIM, ncnonb3ys DB- pepakTop.

Tenepb NOMHbIA CUMBONNYECKUIA AOCTYN dreMeHTa AaHHbIX BO3SMOXEH C
nHcTpykuuen L "Values”. Number_1. 3aeck oTkpbiT DB19 ("Values" -
cumBonuyeckoe ums DB 19) n 3arpyxeHo DW 2 (Number_1 -cumBonmnyeckoe
umsa DW2), T.e. ato akBmBaneHTHo L DB19.DBD2.

3ameTbTe, YTO Henb3si cmelumBaThb B A3blkax LAD, FBD, STL abcontoTHyto 1
CUMBOJbHYIO agpecaumn. Hanpmumep, komanga L DB19.Number_1
HegonycTumal

Training Center
for Automation and Drives
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Peructp DB

PerucTp DI

= L DBN

OueHka nHpopmauum o DB B nporpamme

UHcTpyKuum c pernctpamu DB:
e CDB: O6meH copgepxumoro DB - peructpoB

e 3arpy3uTtb DB-peructp B ACCU1

= L DINO (3arpy3ntb Homep oTkpbiToro DI B ACCU1)

e 3arpys3uTb ANWHY 6r10Ka AAaHHbIX
= L DBLG (3arpy3uTb anuHy (B 6arnTtax) 6roka gaHHbIX, OTKPbITOro

= LDILG (3arpy3auTb anuHy (B 6anTtax) 6rioka AaHHbIX, OTKPbITOro

123 24
24 cbDB 123
nepea: nocne:

O (3arpy3ntb Homep oTKpbIToro DB B ACCU1)

yepes DB, B ACCU1)

yepes DI, B ACCU1)

SIMATIC S7

Siemens AG 1999. Al rights reserved.

PerucTtpsbil DB, DI

CDB

L DBLG, L DILG:

L DBNO, L DINO:

Date: 04.11.2005 ;' Information and Training Ceqter
File: PRO2_04E.5 7 e Knowledge for Automation

OTn perncTpbl cogepxaTt TeKyLMe 3Ha4eHUA HOMEPOB OTKPbITbIX OM10KOB
AaHHbIX. OQHOBPEMEHHO Af1S 3anpoCoOB MOTYT ObITb OTKPbITHI ABa Grioka
OaHHbIX.

STL ncnonb3yeT nepBbin pernctp DB 06bivHO Anst oTKpbITUSA rnobansHoro DB n
BTOpon pernctp DB - ona oTkpbiTUA ak3emnnapa DB. No aTton npuynHe atn
pervcTpbl Takke HasbiBatoTca permctpoM DB u peructpom DI (instance).

CPU obpalwyaeTtcsa ¢ aTumum permctpatopamm oanHakoBo. Kaxapii 6nok gaHHbIX
MOXeT ObITb OTKPbIT, MCMONb3YSA OOAMH U3 3TUX OBYX PErMCTPOB (Oaxe yepes
o6a ogHOBpPEMEHHO).

CDB (Exchange DB registers) obmeHnBaeT cogepxaHnue pernctpos DI n DB.
CopepxaHne DB pernctpa nepemellaetcs B pernctp DI u HaobopoT. O1a
WHCTPYKLUMNSA HE BO3OENCTBYET HM Ha coaepxxaHme ACCU1, Hn GuTbl cnoBa
COCTOSAHMSA.

OTn nHcTpykumm 3arpyxatot B8 ACCU1 gnvHy 6noka gaHHbIX, OTKPbITOrO B
HacToswee BpeMs, B 6bantax . C NnOMOLLbIO 3TOM MHbOpMaLuK, nporpamma
nonb3oBaTens MOXeT NPoBepPUTb, MMeeT N1 DB Heobxoaumyto AnuHy npexae,
Yem obpaTutbes k DB.

3TN MHCTpyKuun 3arpyxatT B ACCU1 HoMepa OTKpbIThIX B HACTOSILLEE BPEMS
ONOKOB AaHHbIX.

Training Center
for Automation and Drives
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KocBeHHas agpecauusa 4epes3 namMATb
e 16-OMTHbLIM yKa3aTenb B popmarte cnoBa (agpecauusa DB,T,C)
L1
T MW 60
L C[MWG6O0] I:> L C11
LC T [MWG60] LC T11
OPN DB[MW 60] OPN DB 11
UC FC[MW60] UC FC11
CC FC[MW60] CC FC11
UC FB[MW®60] uC FB11
CC FB[MW60] CC FB11
e 32- OUTHbLIN yKa3aTenb B (popmaTte ABOMHOIo crioBa
(appecaumnsa |, Q, M, ...)
L P#24.0
T MD50
L II W [MD50] === L W24
Ob6nacte LlupuHa agpec
foctyna
SIMATIC 87 Date: 04.11.2005 ;1 Information and Training Center
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KpaTtkuin 0630p Npn KOCBEHHOW agpecaummn Yepes namsaTb, agpec NEPEMEHHON, KOTopas A0SHKHA

MCMNONb30BaTbCA B KOMaHAe, HAXOANTCA B A4elke namsTH, KOTOpasd yka3aHa B KOMaHge.
KomaHgpl nporpamMmmbl, KOTOpbl€ NCMNOJIb3YHT KOCBEHHYO aapecaunto naMmATb NaMAThb,

copepxar:
. WHcTpykumio (Hanpumep: OPN, A, L, nt.4.)

. WpeHtndukatop agpeca (DB, C, T, 1, QW, MD, n t.a.)

. lMepemeHHyto, KOTopas AormkHa ObITb 3aKknioYeHa B KBagpaTHbIX CKODKax.
OTa nepemMeHHas cCoaepXuT agpec (ykasarternb) onepaHaa KOTopbii UCNonb3yeT
WHCTPYKLUUS.

B 3aBucumocTy OT NCNomnb3yemoro naeHtudgmkarTopa agpeca, MHCTPYKUNUS UHTEpNpeTupyeT
JaHHble, HaxoadLmMecsa B NepeMeHHON, 3aKNYeHHON B [], Unu Kak ykasaTenb B dpopme
cnosa unu B oopMe ABOWHOrO CroBa.

UHcTpyKumm ¢ Bbl MoxeTe ncnonb3osatb 16-6UTOBbLIN yKasaTenb Ans agpecauun Tanvepos,

16-O6MTOBBLIMU
yKasaTensimm

cueTumkoB nnm 6nokos (DB, FC,FB).

Bce nHCTpyKumm Ana TaiMepoB U CHETYUKOB MOTYT UCMOSb30BaTb KOCBEHYIO

agpecaumio. Npn agpecauny TaiMepoB, CHETHMKOB Unu 6NOKOB naeHTUdnKaTopbl 0b6nactu
ucnoneaytoT opmel T, C, DB, DI, FB, FC. Agpec (MecTononoxeHne B namaTn)
agpecoBaHHOro onepaHga coxpaHseTcs B crioBe. briok gaHHbIX MOXeT BblTb OTKPbIT Yepes
pernctpbl DB unu DI. Ecnu B ykasaTene HaxoguTcs Hynb, Korda Bbl KOCBEHHOOTKpbLIBAETE
onok gaHHbix (DB, DI), To B peructp DB/DI 3arpyxaeTtcs 3HayeHne "0". Owmbka npu Takomn
3arpyske He BO3HUKaeT.Bbi30B normyeckmx 610koB MOXET ObITb OCYLLECTBIEH NpU
KOCBeHHON agpecauun ¢ nomoLlbio nHeTpykumin UC nnu CC (He CALL !). BeisbiBaeMble Tak
BrokM He OOMKHbI codepXaTb HUKaKMX NapamMeTpoB UMKN CTaTUYECKUX NEPEMEHHbIX .

OT0T ykasaTenb B hopmarte crnosa MHTepnpetupyetcs kak uenoe vmcno (0 ... 65 535).

3710 oTHOCKTCA K HOMepam Tanmepa (T), cyeTumnka (C), 6noka gaHHbix (DB, DI) nnu
noruyeckoro 6noka (FC, FB).

Training Center ST-7PRO2
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CTpyKkTypa yKasaTensi NpyM KOCBEeHHOM agpecaumm Yyepes NnaMAaTb

e Ctpyktypa 16-6MTOBOIrO YKa3arens:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
215 27 20
MHTepnpeTupyeTcs kak 6e3sHakoBoe Lenoe uncno B uHtepsarne 0 ... 65 535

e CtpykKTypa 32-6MTOBOrO YKasartens (BHyTPM3OHHOrO):

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0

0j0ojojojojojoo[BiBlB[B/B/B/B[B BB BB BB B

215
| L

He ncron b3yeTCA

e 3arpy3ka KOHCTaHTbl TUna 32-6UMToBOro ykasarensi (BHyTPM3OHHOIO):
L P#25.3 (P = Pointer (ykasatens), Agpec banta= 25, Agpec 6uta= 3)

Appec banTa (6e33HakoBoe Lienoe)

SIMATIC S7
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K nHcTpykumsam c
¢ 32-6uToBbLIMMU
yKasaTensimm

O6GpaTuTe BHUMaHUE

3arpy3Ka KOHCTaHTbI B
Buge 32-6utToBOro
yKasaTtens

MecTto xpaHeHus
yKasaTtenemn
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B cnegyowwmx cnyvasx MOXHO MCNOMNb30BaTb KOCBEHHYIO

agpecaumto Yyepes namsaTb ¢ 32-6UTOBLIMM yKa3aTenem:

*  BuTbl, KOTOpPbIE a4pPECYOTCA B NTOrMYECKON KOMaHAe.

I, Q, M., L, DIX nnn DBX mMoryT ncnonb3oBaTtbCs Kak MAEHTUUKATOPbI
agpeca.

* BanTbl, cnoBa v ABOWHbIE CNOBA, KOTOPbIE aApecoBaHbl B KOMaHOaX
3arpysku unu nepegauu. 1B, IW, ID, DBB, DBW, DBD, DIB, DIW, DID,PIB,
PIW, PID, moryT ncnonb3oBaTtbCs Kak MaeHTuduKaTopbl agpeca.

AJpec Mcnonb3yemoro onepanaa MHTeEpNpeTupyeTcs Kak 32-6UTHbIN
ykasaTtenb. B atom gBonHom criose, mnagwme outbl ¢ 0 no 2
NMHTEPNPETUPYIOTCA Kak agpec buta, crnegyowme 16 6ut (butsbl ¢ 3 no 18)
WMHTEPNPEeTUPYIOTCA Kak agpec GanTta agpecoBaHHOro onepaHaa. butbi ¢ 19
no 31 He ncnonb3yTCA.

Ecnu Bbl xoTTe nonyuntb AOCTYN K agpecy NocpeacTBOM KOCBEHHOW
agpecauum Yepes namsaTb, UCNONb3ys koMaHabl 3arpysku (L) nnv nepegayum
(T), Bbl AOMXHbI yOOCTOBEPUTLCH, YTO agpec buTa B ykasatene - “0”.

Ecnun peno obctonT He Tak, NPon3oaEeT owmMbKa BO BPEMS BbINOITHEHUS
nporpammei.

CwuHTakcnc komaHgbl 3arpy3kn B ACCU1 koHCTaHThl B BUuAe ¢ 32-6utoBoro
yKasartens criegyroLmi:
L P # < bant agpecyet >. < Yactuua agpecyet >

32-6uToBbIE M 16-6UTOBbLIE YKa3aTenu Ansa KOCBEHHOW agpecaumm Yepes
namsitb MOTyT BbITb COXpaHeHbI B

OHOW 13 criegyroLmx obnacren:

* M - namaTb MepkepoB

¢ L - nokanbHble AaHHble

» D - 6nok gaHHbix (DB unu DI)

Training Center
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CneumanbHble 0COOEHHOCTU KOCBEHHOM aapecauumn Yepes NnamMaTb

O6nacTtu namaTn ansa coxpaHeHua 16- n 32-6MTOBLIX yKa3aTenen:

e Mepkepbl (agpecytoTcst abContoTHO UMM CUMBOSNYECKM,
Hanp.:OPN DB[MW30], OPN DI["Motor_1"], n T.4.
A I[MD30], T QD["Speed_1"], uT.4.)

e JlokanbHbIN CTEK AaHHbIX (agpecyoTcst abCOMTHO UMM CUMBOSIMYECKN,
Hanp.: OPN DB[LW10], OPN DI[#DB_NO], u T.4.
A I[LD10], T QD[#Par_Pointer], n 1.4a.)

e [nobanbHbin (06wmn) 61Ok AaHHbIX (agpecauns MOXEHT ObITb TOMNbKO
abcontoTHow, DB pomkeH ObITb NpeaBapuTEnbHO OTKPbIT,
Hanp.: OPN DB[DBWO] (nepenuckisaetcs permuctp DB !!1), OPN DI[DBW22],

Hanp.: A I[DBD10], T QD[DBD22], n 1.4.)

e Ok3emnnsp 6roka AaHHbIX (agpecaums MOXeHT ObiTb Tonbko abcontoTHou, DI
[OJKeH BbITb NpeaBapuUTENbHO OTKPbIT,

Hanp.: OPN DB[DIW20], OPN DI[DIWO0] (nepenucbiBaeTcs peructp DI 1),
Hanp.: A I[DID10], T QD[DID22], u T.4.)
XapaktepucTuku B nepepaym ykasartenen ansa FB n FC

Q Ykasartenwm, ncnornb3yemMblie B napamMeTpax, He MOryT UCMoJ1b30BaTbCA
HenocpeacTBeHHO ANnA KOCBEHHbIN agpecaunn 4epe3 namMaATb.

Q Ykasatenu gnsi KOCBEHHOWM agpecauunun, nomelleHHble B NaMATb, nepeq Bbi30BOM
OOJDKHbI ObITb CKOMmpoBaHbl BO BpEMEHHbIE NepeMeHHbIE.

S | MAT'C 87 Date: 04.11.2005 % Information and Training Center
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O6nactu namaTu [pu KOCBEHHON agpecauun Yepes NnamaTb, agpec (MeCTOMosIoXKeHMe B
OnA XpaHeHus namsTn) MoxeT OblTb16-paspagHbiM Unn 32-paspsgHbiM. ATOT aapec MoXeT
yKasaTtenemn COXpaHSTbCS B OQHOW U3 crnepyowmx obnacren:
* MamATb MeEPKEPOB: kak abCoNOTHO aapeCOBaHHbIN ONepaHa Unu Kak
nepemMeHHasi, CMMBOJIMYECKN afpecoBaHHasn Yyepes Tabnuuy cMMBOIIOB.
* JlokanbHbIN CTEK AaHHBIX: Kak abCOMTHO afpecoBaHHbIN onepaHs, Unn kak
BpeMeHHas NepeMeHHasi, 06bsIBMeHHas B cekumm geknapauuin 6noka
* [moGanbHbii (06LKin) GroK AaHHbIX: Kak abCOMNTHO aapecoBaHHbIN
onepaHA. Korga rnobanbHbin (06wuin) DB ncnonb3ytoTcs kak MecTo ANns
XpaHeHus ykasaTenen, JOMKHO ObITb y4TEHO, YTO "MpaBuIbHbLIR" OrOK AaHHbIX
[OMKeH 6bITb OTKPLIT Yepes pernctp DB (Hanpumep OPN DBnN) nepeg
BbI30BOM
» k3eMnnsAp 6roka AaHHbIX: Kak abCconTHO agpecoBaHHbIN onepaHa. Korga
JaHHble 3K3eMnsipa UCMONb3YTCS, CrieayroLmMe MOMEHTbI JOIMKHBI ObITb
cobntoaeHbl:
OB v dyHkuuu: B npegenax cpyHkumi unu OB, ykasaTernb, KOTOPbIA COXPAHEHH B
ak3emnnsipe 6roka AaHHbIX, MOXET NCMONb30BaTbCs, kKak OyATO OH Gbln COXpaHeH
B rnmobansHom (o6wwem) DB. HyXHO NpocTo NOMHUTL, YTO BMecTo peructpa DB
Tenepb ucnonbayetcsa peructp DI .
EB: B npepenax FB, gaHHbIX ak3eMnnisipa, KOTOPbIA ABNAOTCA, NapaMmeTpamu unu
cTaTu4eckne nepemMeHHbIMKU, He MOTyT BOOOLLE MCMONb30BaTLCA CUMBOITMYECKU
ONs KOCBEHHOW agpecaunn Yyepes naMsThb.
[ns abcontoTHOro AocTyna K fokanbHbIM AaHHbIM B npegenax FB, B npuHumne,
BO3MOXHO MCMoNnb3oBaHWe "agpeca"”, BBEAEHHOro B CEKUMIO Aeknapaumn, ogHako,
3TO HYXHO Aenatb, koraa B FB ncnonb3syotca MynbTUak3eMnnapbl U 3TOT agpec -
He abcontoTHLIN agpec, Kak B cnyvae DB, a dhaktuyeckun agpec oTHOCUTENLHO

AR2.
OGpaTMTe Korga Bebl nepegaeTe ykasarenum and KOCBEHHOWN agpecaunn 4yepes nNamMmaTb B
BHUMaHue Onoku unu aepxmte 3Hav4yeHne NocCTtoAHHO B cTaTU4eckon nepemeHHon, Toraa Bel

LOOJIKHbI KONMpoBaTb 3HAa4YeHUE yKasaTtend U3 napameTpa nunm cTaTn4eckom
nepemeHHoPl BO BPEMEHHYIO NepeMeHHYH U 3aTeM OpraHM30BbIBaTb OOCTYIM,
MCnonb3ysa 3Ty BPEMEHHYHO NEPEMEHHYIO.
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Mpumep KOCBeHHOM agpecauumn

L
T

FC30: llpuMep AJIsT KOCBEHHOM ajpecaumm

Network 1:

OPN DB[MW 100]

Network 2: lInkn ynaneHus

L P#18.0 // Coxpauure koHeunsmt agpec (DBW18)kak ykasarens

T MD 40 // B8 MD 40;

L 10 // YcTaHOBMTE cueTuMK LMKJIa Ha 10
next: T MB 50 // n coxpaunrs ero B MB 50;

L 0 // Barpysure MHEMUMaANMBMPYHllee BHAYEHNE

T DBW[MD 40] // u nepenecTu ero B DB;

L MD 40 // Barpysure yxasaTens,

L P#2.0 // yMenbumTsr ero Ha 2 6anra

-D // » neperecTu pesyibTaT HasBan

T MD 40 // B MD 40;

L MB 50 // BarpysuTe cueTumMk LMKIa

LOOP next // YMeHBmeHME cuUeTuMKa U

OTkprTe DB C moMOWso0 KOCBEHHOM ampecaumun
#dbnumber // CxomnmpomaTe HOMep DB B MW100
MW 100 //

// Orxpsrre DB

// ecnu,ecnu on He paBeH 0, TO nepexox;

SIMATIC S7
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OTOT NpMMep NokasbIBaeT PYHKUMIO 4118 MHMLMann3aumm aneMeHToB 6oka
OaHHbIX ¢ 3HayYeHnem "0". Homep DB nepegaetcs yHKUUN BO BXOAHOM
napameTtpe.

AfpecoBaHHbIV 60K AaHHbLIX OTKpbIBaeTCcA B ceTu 1. [1na aToro, nepefaHHbi
Homep 6noka (BxogHow napameTp: #dbnumber) konupyeTcsa B CNOBO NamMaTH
(MW100) n 3atem DB oTkpbiBaeTCs, NCNOMb3yst 3TO CIOBO NAMATH.

B cetn 2 nepsble 10 cnoe gaHHbIx DB ycTtaHoBneHb! B “0” ¢ NOMOLLbI0 LMKNa.
Linkn ncnonesyet nHctpykumio LOOP, coxpaHssa cyeTyuk umkna 8 MBS5O0.
Mepenaya 3HayeHus "0" B oTAenNbHble crioBa Grioka AaHHbIX UMEET MeCcTo C
MOMOLLIbIO KOCBEHHOW agpecaunn Yyepes namatb (MD 40). Nepeq Bxogom B
LUK yKa3aTernb C agpecom nocrnegHero crnosa AaHHbix (DBW 18) 3arpyxeH B
MD 40. Mpun kaxgbiM BbINOMHEHUN UKMKNa, agpec goctyna 8 MD40
yMmeHbLuaeTcs Ha P#2.0, Tak kak 3Ha4yeHue nepegaetcsa B DB cnoeam, a
OanTam.

O6paTtute BHUMaHue YT0OLI coenatb NpUMeEp KOPOTKMM, NpoBepka HoMepa B6rioka AaHHbIX He

BbIMNONHSAETCS.

MpakTnyeckn 3ToO Takke MMeno Obl CMbICH cAenaTb, Kak U CPOeKTMPoBaTb
HavanbHbIA agpec n AnvHy obnactu nHMunanusaummn, napameTpusyemsiMm u
npoBepsATb Nepe oTkpbiTem DB, ecnn gaxe cywecteyeTt DB ¢ Heobxoammon
OINUHOMN.

[ononHntenbHasa cnabocTb B BbILLEYNOMSHYTOM NPUMEpPE - TO, YTO yKasaTerb
[OJ151 KOCBEHHOTO A0CTyMna CoXpaHsaeTcsi B 06nacTu namsaT MEPKEPOB.

Yto 6b11o Gbl NyyLe 3geck caenatb? Moyemy?
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YnpaxHeHue 4.1: NporpammmnpoBaHme LUKNa ¢ KOCBEHHOWM
agpecauuen
Bantbl agpeca DB41
0 1.0 Meas_Value[1]
4 2.0 Meas_Value[2]
#Ini_Value -
32 9.0 Meas_Value[9]
36 10.0 Meas_Value[10]
40 11.0 Meas_Value[11]
M T.A.
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Lenb ynpaxHeHus Bbl 3HakOMUTECH C UCNOSb30BaHMEM KOCBEHHOMN agpecaummn 4epe3 namMaTb B

3apava

uuKne, Agenasi NpakTM4ecKkMn npuvep.

Mcnonb3yeTtcs KocBeHHas agpecaums Yyepes namaTb A4S NPorpaMMMpoBaHns

umkna. HyxHo npouHuumanmavposaTb 100 nocnegosaTtenbHbIX sveek B brioke

OaHHbIX 3Ha4YeHnaMK, BospacTarowmumm ot 1.0 go 100.0.

1. Co3spgatb FC41 1 DB41.

2. B yactu geknapauun DB41, onpegenute nepemerHyto #Meas_Value Tvna
ARRAY [1 .. 100] REAL.

3. B vactu peknapauun FC41, onpegenute BxogHow napameTtp #DB_NUM
Tuna WORD wu yeTblpe BpemeHHbIX nepemeHHbix # L_Counter Tuna INT,
#Ini_Value Tuna REAL , # I_DB_Num tvna WORD, a takke #Par_Pointer
Tvna DWORD.

4. B FC41, cHayana oTkpounTe GroK AaHHbIX, Ye HOMep nepeaaeTcsi
Ha Bxog # DB_NUM. Vcnonb3yite Ansi 3TOro BpEMEHHY NEPEMEHHYHO

#|_DB_NUM .

5. BanonHute nona maccuea ot # Meas_Value [1] no # Meas_Value [100]
B DB41 B nopsake BospactaHuns Homepos yncnamu ot 1.0 go 100.0.
Mcnonb3yiTe gns aToro nporpaMmmpoBaHme umkna (MHeTpykumsi: LOOP):
- CoxpaHanTte cyeTumnk umkna B nepemeHHon # L_Counter, a
WHMLManu3mpyoLee 3HadyeHne Ans MHanBuayanbHbIX KOMMOHEHTOB
Meas_Value]..] B nepemeHHomn # Ini_Value.
- Mcnonb3oByiiTe KOCBEHHYIO agpecaumio Yepes namsaTb 415 agpecaumm
komnoHeHToB # Meas_Value [..]. CoxpaHaiTe agpec ansa goctyna B
nepemeHHon # Par_Pointer.

6. BobizoBute FC41 B OB1, 1 HasHaubTe hakTnyeckoe 3HavyeHne ang
BxogHoro napameTpa # DB_NUM. 3arpysute 6noku B CPU 1 ucneitante
Bawy nporpammy.
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BHyTpU30OHHas perucTtpoBas KOCBEHHasi agpecauums

e BHyTpu30OHHbLIN yKa3aTenb B AR 1 unn AR2:

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

l0000000000000BBBBBBBBBBBBBBBB XXX

215 20 22 20
] Il J

LAR1 P#10.0

L M w

| ]

T
He ucnonbaytoTca Anpec 6alita (6e33HakoBoe Liesioe) Anpec

e CMHTaKCcUC KOMaHAabI:

ouTta

AR1: 00000000 0000 0000 0000 0000 0101 0000
L ]

]| +200
[AR1, P#200.0]

!

O6nacTtb WWnpuHa ApgpecHbii [NocTosHHOE BbinonHeHne L MW 210
JocTtyna peructp  CMmelleHue NHCTPYKLUWK:
SIMATIC 87 Date: 04.11.2005 % Information and Training Center
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KpaTtkuin 0630p

CuHTaKkcuc

O6paTtnte BHMMaHue
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Mpn KOCBEHHOW PEerncTpoBOM BHYTPU3OHHOW agpecalmu, agpec
(MecTononoxeHne B NamMATU) onepaHaa, K KOTOPOMY HyXXHO obpaluaTbes,
HaxoauTcs B OAHOM M3 ABYX agpecHbix pernctpos (AR1, AR2).

AOpecHble perncTpbl B 3TOM criyqae cogepat 32-O0MToBbIN yka3aTenb C TON
e caMOn U TeM Xe caMOW CTPYKTYPOR, YTO M NpW KOCBEHHOW agpecauunu
Yyepes namsTb.

Mpun perncTpoBoin KOCBEHHOW BHYTPU3OHHOW agpecauun komaHaa COCTOUT 13!
*  WHcTtpykumm (Hanpumep: A, L, T, n 1.4.)

*  Wpentndukatopa agpeca (I, MB, QD, 1 1.4.), KOTOpbIN SiBNAETCA
KomOuHaumen ngeHtudmkatopa obnactu (I, Q, M., DB, DI, n T.4.) 1 LWUMPUHBI
pocrtyna (B = Byte, W = WORD, D = DWORD).

*  AOpecHoro peructpa, KoTopbIi HapsiAy C NOCTOSIHHBIM CMELLEHMEM
[OJDKEH ObIThb YKka3aH B KBaapaTHbIX ckobkax. ATO cmelleHne nobaensaeTcs K
COAEPXXaHMI0 YKa3aHHOro agpecHor peructpa npexae, YemM MHCTPYKLMS
BbIMOMNMHUTBLCS.

CopeprxaHne agpecHOro permcTpa 1 cMmelleHus nmeet hopmart
BHYTPU3OHHbIX yKa3aTernen, CoCTosALWMmMX U3 agpeca banta u agpeca buta.
Yka3aHue cmelleHus (gaxe P#0.0) B cMHTakcuce komaHabl 00s3aTensHo.

» [lpu kOCBEHHOW agpecaunn 6ariTa, crosa uUnv ABONHONO CroBa, CMeLLEeHne
OOIMKHO umeThb agpec 6uta "0", MHa4e BO3HMKHET OLIMOKa BPEMEHHU
BbIMOSTHEHUS.

» Ecnu agpecHble pernctps AR1 nnn AR2, ncnonb3dyemblie aisi KOCBEHHON
BHYTPM3OHHOW afpecauny cogepXar ykasaTtesb C yka3aHmem obnactu (cm.
cnegyoLyo cTpaHuuy), To naeHTudmkatop obnacti B ykasarterne BO BpeEMS
BbIMOSTHEHUSA NHCTPYKUMM He oLeHnBaeTcs.VMimeeT cuny naeHtTudukaTop
obnactn B KomaHae.
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MeXx3oHHas perncrpoBass KoCBeHHasa agpecauud
e Mex30HHbIN YKa3aTenb B AR 1 unu AR2:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
[10000RRRO00000BBB[BBEBBEBBEBBEBBBBLXXX
L I Il I |
T NneHTudmkaTop obnactu Anpec 6aiita (6e33HakoBoe Lienoe) A6,qpec
uTta
Bit 31=0: BHyTpM30OHHaA
Bit 31=1: mex30oHHas
e UpeHTtudukaTop 000 TMepucpepus (P) 001  Bxogsl (PIl)
o6nactu: 010  Beixoabl (PIQ) 011 MamsTb MepkepoB
100 Bnok gaHHbIX, pernctp DB 101 Brnok aaHHbIX, peructp DI
110 CobcTBeHHble nokanbHble 111 JlokanbHble AaHHble Bbl3biBaOLLErO
NaHHble 6noka
e CUHTaKcuc KomMaHAabl:
LAR1 P#110.0 AR1: 10000011 0000 OIOOO 0000 0000 0101 OpOO
M
L W [AR1, P#200.0] —> | +200
11 ;
LWvpuHa AppecHbiin MNocTosHHOe BbinonHeHve L MW210
JOoCTyna permctp  cmeLleHue MHCTPYKUNK:
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KpaTtknn o630p Mpn KOCBEHHOW PErMCTPOBOM MEX30HHOWN agpecauun, naeHTndmkaTop

obnactu (I, Q, M., n 1.4.) n agpec (MectononoxeHune B namatn) (byte.bit agpec)
onepaHaa, K KOTOpoMy OOMKHO NPOMCXOANTb 0bpalleHne, HaxoaMUTCS Kak
ykasaTernb C yka3aHmem obnactu B O4HOM U3 ABYX aapecHbix perncrtpax (AR1,
AR2).

CuHTakcuc Mpun perncTpoBo KOCBEHHOW MEX3OHHOWM aapecauun, NoHas UHCTPYKUNUS
COCTOUT 13!
*  MHCTpyKumu (Hanpumep: A, L, T, n 1.4.)
« wupuHbl goctyna (B = BAWUT, W = CTOBO, D = DWORD).
* a[pecHOro permucTpa, KoTopbli Hapsay C NOCTOSHHbIM CMELLEeHNEM OOMmKeH
ObITb yKa3aH B KBagpaTHbIX CKOOKax.
AJpecHbIVi perncTp B 3TOM criyvae JOMKeH coaepxaTb ykasaTternb C
naoeHTudrkatopom obnactu n agpecom byte.bit, T.e. 6bITb MEXIOHHbBIM .
CwmeLleHre umeeT chopmaT BHYTPU3OHHOIO yKasaTens, COCTOSILLEro u3 agpeca
banTa n agpeca bura.
YkazaHue cmelleHus (gaxe P#0.0) B cuHTakcuce komaHabl 06513aTenbHO.

O6patute BHMMaHue < [lpu KOCBEHHOM agpecaumm banTa, cnoBa Unu BOMHOIO CrioBa, CMeLLeHne
OOMKHO umeTb agpec buta "0", nHave npousongeT owmnbka BpemeHn
BbIMOMHEHNS BbIMONHEHNS.
» [JocTtyn K cOBCTBEHHbIX JTOKanbHbIM AaHHbLIM (MaeHTudukaTop: 110) He
BO3MOXEH C KOCBEHHOW MEX30HHOW afpecaumnen.
BbisbiBaeTcs owmbka BpeMeHu BbINonHeHus " unknown area identifier
(HemsBecCTHbIV naeHTMdukaTop obnactn) " .
[ocTyn K coOBCTBEHHBIX NOKanbHbIM AaHHBIM BO3MOXEH TOMbKO C MOMOLLbHO
BHYTPU3OHHOW agpecaumu.

Training Center ST-7PRO2
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MHCTpYKLlMM AnAd 3arpy3km agpecHbIX permctpoB

LARnN (n =1 or 2):
LARN <Address>
LARnN P#<Address>

<Address>:

Peructpbl npoueccopa:
32-61TOBLIE NEPEMEHHbIE:!

CUMBOJH. 32- OUTOBbIE NEPEMEHHbIE :

(rmobanbHble 1 NnokanbHbIe)

P#<Address>

YkasaTtenb ¢ abCconoTHON
6uTOBOW agpecaunen:
YkasaTternb C NoKanbHOW,
CUMBOJIH. agpecaumen

3arpy3ka agpecHbIX perucTpos

3arpyauTb cogepxumoe ACCU1 B ARn
3arpyanTb cogepxunmoe <Address> B ARn
3arpy3nTb agpec <Address> B ARn

AR1, AR2 (Hanp., LART AR2 and LAR2 AR1)
MDn, LDn, DBDn, DIDn (Hanp., L DBD5, n 1.a.)

32- buToBble rnobanbHble NnepemMeHHble (Hanp., LAR1 "Index", n

T.0.)
n TEMP (BpemeHHble) nepemeHHble OB, FB 1 FC
(hanp., LAR1 #Address, n 1.4.)

En.m, An.m, Mn.m, Ln.m, DBXn.m, DIXn.m
(Hanp., LAR1 P#M5.3, LAR2 P#/3.6, n 7.8.)

OB: TEMP- nepemeHHblie (Hanp.,: LART P##Par_Pointer,
nT.na.)

EB: IN-, OUT-, INOUT-, STAT- u TEMP- nepeMeHHble.
EC: TEMP- nepemeHHble (LAR1 P##lLoop, n 1.4.)

SIMATIC S7
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PRO2_04E.13

C nomoLLbio YHKLUMIA 3arpy3knm MOXHO MHMLMANM3MpoBaTh agpecHble

perncTpbl HOBbIMW 3Ha4YeHMAMN. PyHKUMS 3arpy3km LARnN (n = 1, 2) sarpyxaeT
ykasaTenb B agpecHbin pernctp ARn. Kak nctouHuk moryT ncnonbs3oBatecsd ACCU1,
ARN 1nv gBonHOE CroBO M3 NamMAT! MEPKEPOB, NOKAbHOro CTeka, rnobanbHbIX
(obwmx) BroKoB OaHHbIX U 3K3eMNNAPOB Oroka AaHHbIX. JocTyn MoXeT abCoNoTHLIM
mnn cumeonudeckum. Ecnn Bel He onpefenseTe agpec, B agpecHbin pernctp ARn
aBTOMaTM4ecku 3arpyxaetcsa cogepxaHne ACCU1. CogepxaHue 3arpy>keHHOro
pervcTpa unv ABOVHOro Crnosa AOMKHO BbITb B hopMaTe ykasaTtensi.

HenocpenctBeHHO yka3atenu (agpeca) Takke MoryT ObiTb 3arpy>XeHbl B
agpecHble pernctpbl. C NOMOLLbIO MHCTPYKLNN:

. L P # < npgeHtudpmkatop obnactn > n.m

Bbl MOXeTe 3arpyxaTb ykasaTernb C yka3aHueM 0bnacTn HenocpeaCTBEHHO B
YKa3aHHbIA afpecHbIN perncTp . Ykasaterb C yka3aHneM 00nacTu Ha fioKarbHYHo
nepemeHHyto (#Address) MoXeT, Hanpumep, ObITb 3arpy>KeH C NOMOLLLIO CreayoLLen
WHCTPYKLUUK

. LARN P ## Address (n =1, 2)

B OOWH U3 ABYX agpPeCHbIX PErncTpoB. YkasaTenb ¢ ykazaHmem 06nactu, KoTopbin
CO34aH Taknm obpasom, COOAEPXXUT HayanbHbIN agpec NePEMEHHON.

OT10T gocTyn Bo3moXeH Ha Bcex TEMP- nepemenHbix OB, FB n FC, a Takke ansa
napameTpoB ¢ geknapaumen IN, OUT n INOUT n STAT- nepemeHHbIx FB.

Ecnn Bbl xoTuTe 3arpy3utb ykasatenu Ha IN, OUT n INOUT napameTpa

(# Param) FC B agpecHbI perucTp, To 3TO He BO3MOXHO cAenaTtb NpsiMbiM

crnocobom. [lormkeH BbiTb caenaH NpoOMEXyTOYHbIN Lar:

* L P ## Param (YxasaTtenb Ha napameTpe # Param 3arpyxeH B ACCU1)
LARnN (3arpyska ACCU1 B ARn)

Training Center
for Automation and Drives
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e [lpoueccopH

e cuBonuy. 32

e TAR

,.D,pyrue MHCTPYKUUUN OANA agpeCcHbIX perucrtpoB

MepeHoc U3 agpecHoro pernctpa

e TARnN (n=1or2): MepeHoc cogepxummoro n3 ARn B ACCU1
e TARnN <Address> MepeHoc cogepxummoro n3 ARn B <Address>
<Address>:

e 32 -6uTtoBble abC. NneEpeEMEHHbIE: MDn, LDn, DBDn, DIDn (Hanp., TAR2 MD5, n 1.4.)

(rmo6ankeH. n nokarbHbIe) "Index", n T.4.) » TEMP- nepemeHHble OB, FB n FC

O6meH agpecHbIX perucTpoB

Adding to Address Register

bl€ PErncTpsbl: AR2 (Hanp., TAR1 AR2)

-6uToBble NnepeMeHHble: 32- bGutoBble rmobaneHble NnepemeHHble (Hanp., TAR1T

(Hanp., TAR1 #Address, n 1.4.)

O6meH cogepxmnmoro agpecHbix pernctpos AR1 n AR2

e +ARnN Mpubasute ACCU1-L k ARN

e +ARnN P#x.m MpubaBuTe ykasatenb 6e3 ykasaHusa obnactn P#x.m k ARn
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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Mepepnava us
aapecHbIX perucTpos

O6meH agpecHbIX
perucTpoB

Mpwn po6aBneHue K
pernctpam agpecHbIM

WHcTpykumsa TARN nepefaet nonHbin ykasaTtenb U3 agpecHoro pernctpa ARn.
B kayecTBe Lenu MoXeT ObITb onpegeneH ApYyrov agpecHbln perucTp nunm
OBONHOE CMOBO M3 NaMATU MepPKepoB, NOKanbHOro cTeka, rnobanbHbIX (06LWKMX)
OMOKOB AaHHbLIX U 9K3eMMNIIAPOB 6/oKa AaHHbIX.

Ecnu onepaHg B komaHge He onpeaeneH, TARn nepegaet cogepxaHue
appecHoro pernctpa B ACCU1. MNpeabigywee cogepxaHme ACCU1
nepemewyaetcs B ACCU2; copgepxaHne ACCU2 TepsieTcs.

CopepxaHne ACCU3 n ACCU4 (S7-400) ocTtaeTcst HEU3MEHHbIM.

WHcTpykumsa TAR obmeHnBaeT cooepXumoe perncTpoB agpecHbix AR1 un
AR2.

3Ha4veHne MoxeT bbiTb NpnbaBnNeHo K agpecHbIM perncTpam, Hanpuvep,
YTOOblyBENMYMBATL agpec agpeca npu KaxkaoM BbINOMHEHUN Tena uukna.
3HayeHne MoxeT OblTb ONpefernieHo Unn Kak MoCTosHHasi B oopme
BHYTPU3OHHOIO yKasaTens B UHCTPYKLUMU, U KaK codepxaHne npasoro crioa
B ACCU1-L. MHcTpykumm + AR1 1 + AR2 nHTepnpeTnpytoT 3HadeHue,
Haxogsweecsa B ACCU1 kak uncrno B oopmaTte INT, paclwumpsioT ero go 24 6ut
CO 3HaKoM v O6aBNSAOT K COAEPXKNMOMY aApECHOro permctpa. Takum
0obpa3oM ykasaTenb MOXeT Takke ObiTb YMeHbLUeH. Bbixog 3a npegensi
(BEPXHWIA UNN HWXKHUIA) MakcumansHow obnactu agpecos (0 ... 65 535) He
UMeeT HUKaKMX NocneacTeum; ctapumne 6utsl NpocTo "oTpesaHsb!”
(oTKkNtOYEHDI).

WHcTpykumm + ARn P # n.m go6aBnsaoT BHYTPU3OHHbBIN YKka3aTenb K
yKa3aHHOMY afpecHoOMy peructpy. Ykasatenb obnactu P # n.m moxeT nmetb
MakcumanbHbI pasmep P # 4095.7.

Hun ogHa 13 agpecHbIX MHCTPYKLUWUA, PACCMOTPEHHbIX BbILIE UMK Ha
npegbiayLien cTpaHmue, He n3MeHsieT GUTOB B CIIOBE COCTOSIHUS.
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CneumnanbHble OCOOEHHOCTU afpPeCHbIX PErucTpoB

BHyTpeHHee ucnonb3osaHue AR1 STL/LAD/FBD-penaktopom
aQ [Mpu poctyne k napameTpam B FC, ncnonssyotca peructpbl AR1 u DB,
€crnv napamMeTpbl UMEKT CINOXHbIN TUM OAHHBLIX
(ARRAY, STRUCT, DATE_AND_TIME).
a [Mpu pgoctyne k INOUT-napameTtpam FB, ncnonbaytotca AR1 n
DB perucTtpsbl, ecnn INOUT- napameTp MeeT CroXHbIA TUMN OaHHbIX
(ARRAY, STRUCT, DATE_AND_TIME)

» Hukakon AO0CTYynN K NoKanbHbIM NapamMmeTpamMm He BO3MOXEeH
mexay KoMaHaomn 3arpy3kKu B a,qpecublﬁ perncTp n KOMaHAaomn

BHyTpeHHee ucnonb3osaHue AR2 STL/LAD/FBD-penaktopom
Q Peructp AR2 n pernctp DI ncnonb3yetca kak 6asa agpeca
anst agpecaumn Bcex napameTpoB n STAT-nepemeHHbIx B FB.
» Ecnn AR2 nnu DI - nameHsoTca nonb3oBatenem BHyTpu FB, Hukakon

O Hukaknx orpaHvyeHun B OTHoLeHMK peructpa AR2
n pernctpa DI B npegenax FC HeT.

KOCBEHHOro A0CTyna Yepe3 PerucTp K xernaemoin nepemMeHHOM

AOCTyn K cobcTBEHHbIM NapameTpam unn STAT-nepeMeHHbIM He MoXeT
MMeTb MecTo 6e3 BOCCTaHOBEHNs1 060MX PErMCTPOB.

SIMATIC S7
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AppecHbIn perucTp
AR1

AppecHbIn perucTp
AR2
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Pepaktop STEP7 ncnonb3yet agpecHsin, pernctp AR1 ans gocrtyna k
KOMMIeKCHbIM napameTpam 6rioka.
B npegenax dyHkumi, pernctpol AR1 1 DB namensitotcsa npu niobom
CMMBONNYECKOM AOCTyne K napameTpam 6roka tuna "ARRAY"unu tuna
"STRUCT".
Peructpbl AR1 1 DB Takke nameHsoTCca npyu goctyname K in / out napameTtpam
tvna "ARRAY"unu tuna "STRUCT" B FB.
Cumonuyeckuii goctyn B FB nnu FC k BpeMeHHbIM NepeMeHHbIM He MeHsieT
H1 AR1, Hu peructp DB.

Pepaktop STEP7 wncnonb3yeTt BHYTPM3OHHYO KOCBEHHYIO agpecauunio yepes
perucTp A4nsg CMMBONIMYECKOro AOCTYNa AaHHbIM 3K3eMMnspa, TO eCTb KO BCEM
napameTpam u ctatudeckum nepemeHHsiM FB. Peructp DI cogepxuT Homep
ak3emnnspa 6bnoka gaHHbIX, a peructp AR2 cooTeeTcTBylOLWEE CMELLeHne
agpeca napameTpa unv nepemMeHHon B akdemnnsape 6noka gaHHbIX.
Hukakon JoCTyn K AaHHBIM 3K3eMnisipa He BO3MOXEH nocre Toro, Kak
peructpbl DI 1 AR2 nameHeHbl 1 ecnn cogepXaHne oboux pernctpos He
BOCCTaHoBreHo. Ecnu Bel xoTuTe ncnons3osatb pernctp AR2 nnum peructp DI B
npegenax FB anga Bawmx cobCTBEHHbIX Lienen, To pekoMeHayeTcs cneaytoLlas
npoueaypa :

1. CoxpaHnutb cogepxaHue DI n AR2 B nepemeHHbIx Tvna DWORD:

TAR2 # AR2_REG // CoxpaHeHue AR2 8o epemeHHoU nepemeHHoU #AR2_REG

L DINO // CoxpaHeHue DIl e ACCU1

T#Dl REG // CoxpaHeHue 80 epemeHHoU nepemeHHol # DI_REG

2. Wcnonb3oBaHue permctpos DI n AR2 gnsa Bawmx co6CTBEHHbIX Lienen.
Hukakon goctyn k napameTtpam FB nnu ctatnyecknm nepemMeHHbIM He MOXeT
UMeTb MECTO B TEYEHME 3TOW YaCTW NPOrpammbil.

3. BoccraHoBuTbL NepBoHavansHoe cogepxaHue permctpa DI n peructpa AR2:
LAR2 # AR2_REG  // 3aepy3ka AR2 codepxumbiv # AR2_REG

OPN DI [# DI_REG] // BoccmaHasneHue peaucmpa DI

K napameTtpam FB un ctaTtnyeckue nepemMeHHble MOXHO onsTb obpallaTbes
CYMBOJINYECKN.
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YnpaxHeHue 4.2: NMporpaMmmMupoBaHue LUKIa ¢ peructTpoBow
KOCBEHHOW agpecaumen
Appeca 6anTtoB DB42
0 1 Number[1]
4 2 Number([2]
#ACCU1 -
32 9 Number[9]
#ACCU2 36 10 Number[10]
40 1 Number[11]
uT.A
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Lenb ynpaxHeHusa

3apava

YTto menartb

Bbl 3HakoMUTECH C UCMOMb30BaHMEM PErMCTPOBON KOCBEHHOW agpecaunmn B
uuKne, genasi NpakTM4eckun npumep.

PernctpoBa kocBeHHas agpecauns UCNonb3yeTcs Ans NporpaMMMpoOBaHnst
umkna. B atom umkne 3HadeHuns ot 1 go 100 gormkHbl 6bITh 3anucadbl B 100
nocrnegoBaTeribHbIX A4eek 6rioka gaHHbIX.

CospgaTb onTMMarnbHoe No BpeMeHn pelueHne (6e3 4ononHUTeNbHbIX
BPEMEHHbIX NepemMeHHbIX) ynpaxHeHus 4.1. CoxpaHsaTb 3Ha4YeHNs cHeTymKa
UMKIa U MHULMaNM3npyoLWme 3Ha4YeHns B akkyMynsiTopax.

Ona agpecauun komnoHeHT #Number]..], ucnonbsyinte agpecHein, pernctp AR1
(BHYTpU3OHHasA perncTpoBasi KOCBEHHas afgpecauuns).

1. Cospante FC42 n DB42.

2. Buyactu geknapaumm DB42, onpegenute nepemerHyto #Number Tuna
ARRAY[1..100] DINT.

3. Buyactu geknapaumm FC42, onpegenute BXOAHOW napameTp

#DB_ Num tnna WORD wu BpemeHHyto nepemerHyto #/_DB_Num tuna WORD.
4. B FC42 cHavana oTkpoKnTe 6ok JaHHbIX, Yeil HOMep MoslydeH Ha BXxoae
#DB_Num. [lns 3TOro ucnonb3ymnTte BpeMeHHyto nepemerHyto #1_ DB _Num.
5. BanonHute nons ot #Number [1] k #Number [100] B DB42 B
Bo3pacTatoem nopsagke umcnamm ot 1.0 go 100.0.

- [Onga aTtoro ncnonb3ynTte nporpammmpoBanne umkna (MHctpykums: LOOP):
- Wcnonb3ynTe perncTpoByro KOCBEHHYIO agpecaumto ¢ AR1 ans agpecaumm
komnoHeHToB #Number]..] .

6. BobizoBute FC42 B OB1, 1 HasHaubTe (hakTuyeckme napameTpbl Ha
BxogHon napametp #DB_Num. 3arpyaute 6noku k CPU n ncnoitante Bawwy
nporpammy.
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Tunbl ykasaTteneu B STEP 7

16-6MTOBbLIN yKa3aTenb AN KOCBEHHOW agpecauun Yyepes namMaTb

e [Insi KOCBEHHOrO JOCTYMa Yepe3 NamsaTb K TaMepaM, CHETYMKaM, A1 OTKPbITUS OrOKOB
naHHbIX 1 ans BblsoBa FC 6e3 napameTpos 1 FB 6e3 napameTpoB n STAT-nepeMeHHbI

32-6uTOBbLIN YKa3aTenb AN KOCBEHHOW U PermcTpoBoun agpecauum
Yyepes NamMATb

e 32-OMTOBbIN BHYTPU3OHHbIV yKa3daTenb Arsi KOCBEHHOrO AOCTYNa Yepe3 NaMsaTb U perucTpbl B
o6bnactu Pl, PQ, |, Q, M, DB, DI n L (nokanbHbI CTEK AaHHbIX)

e 32 -GUTOBbIN MEX30HHbIV YKasaTenb Ansi KOCBEHHOro AOCTYyna Yepes pernctpbl B obnactu Pl,
PQ, I, Q, M, DB, DI, L nV (nokanbHbI CTEK AaHHbIX Bbi3blBatoLLEero 6rioka)

48-6uToBbIN yKa3aTenb (Tun AaHHbIX: POINTER)
e Tun gaHHbIX ANa nepedady napameTpoB B 6roku (FB n FC)
e B pononHeHne k 32-6UTOBOMY MEX30HHOMY yKasaTenio copaepxut Homep DB

80-6uToBbLIN yKa3aTenb (Tun gaHHbix: ANY)
e Twn gaHHbIX Ans nepegady napameTtpos B 6roku (FB 1 FC)

e B gononHeHue k 32-61MTOBOMY MEX30HHOMY ykasaTento cogepxuT Homep DB, Tun gaHHbIX
KO3(hPMLIMEHT NOBTOPEHUSA

S | MATlC S7 Date: 04.11.2005 A" Information and Training Center
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Tunbl ykasaTteneun MoMMMO TMMOB yKa3aTerns, ONUcaHHbIX Ha NpeabiayLlen ctpaHuue (16-
STEP7 6uTOBbIN, 32-OMTOBLIV BHYTPU3OHHbIN N 32-OUTOBbIE BHYTPWU3OHHbLIV U
MeX30HHbIN), STEP7 nmeert ewle aBa JoNoOnNHUTENbHBIX TUMNA yKkasaTeneu:
* 48-6utoBbI yKasaTenb (Tun gaHHbix "POINTER")
+ 80-6uTtoBbIN yKasaTenb (TMn gaHHbIX"ANY" )
16- n 32-6uToBblE TUMbI yKa3aTens MoryT ObiTb HENOCPEACTBEHHO 3arpy>KeHbl
B aKKyMyNSaTOp UNW B afpeCHbIV PErucTp 1, Takum obpasom, MoryT
ncnonb3oBaTbCs AN KOCBEHHOW agpecaumun B npegenax 6roka.
Tunbl ykazaTtensa POINTER n ANY (pa3vepom 6onbLue, yem 32 6uta) He moryT
ObITb 3arpy>keHbl HENOCPeACTBEHHO B PErnCTpbl U UCNOMb30BaTLCA A5
KOCBEHHOW agpecauun B npegenax 6noka. OHU NCNOMb3YyTCA UCKMIOYNTENBHO
Ans agpecaumun akTM4eckux napaMmeTpoB Npu nx nepegade B 6r1ok.
Hanpumep, Bbl MoxeTe 06baBNsTL NapameTp ¢ Tuna gaHHblx POINTER wnun
ANY B 6roke 1 BO BpeMs BbI30Bbl 6r10Kka Ha3HavaTb napaMeTp C aapecom
hakTnyeckoro napameTpa.

POINTER Tun gaHHbIx POINTER nmeeT meHee Ba)kHOe 3HadeHue ang nonb3oBartens. OH
rnaeBHbIM 06pasom ucnoneadyetca STL/LAD/FBD-pegaktopom ans nepegaym
dhaKkTnyeckux napameTpoB CMOXHOro Tuna gaHHbix, Tuna ARRAY, STRUCT, n
DT B BbI3biBaembii FB vnm FC.

Tak kak STL/LAD/FBD -pegaktop HemMeaneHHO NpoBepseT NpaBuITbHOCTb TMNa
OaHHbIX U ANUHY NPY HasHadYeHnn hakTUYeCcKoro napameTpa, TO BHyTPEHHE
AO0CTaToO4HO MPOCTO NepefaTh NOMHbIA HavarnbHbIN agapec PakTNYecKoro
napameTpa. B npegenax BbidbiBaemoro 6noka Bel MoxeTe perncrpmposaTtb
Torga npu JocTyne K pakTU4eCKnm napamMmeTpam KOCBEHHOE MCMOMb30BaHNE
POINTER.

ANY Twun yka3zatens ANY rnasHbiM o6pa3om ucnonb3dyetcsa STEP7 anst HasHaueHns
napameTpoB cucteMHbIM pyHKunaM (SFC) n cuctemMHbiM yHKLMOHANbHBLIM
6nokam (SFB). MapameTpbl TMNa gaHHbIX ANY MOryT Takke MCrnosib30oBaTbCs
nonb3oBaTtenem, YTobbl Co3aaBaTh MOLLHbIE BMOKN.

Training Center ST-7PRO2
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P#Zx.y

CTpyKkTypa n HasHa4yeHue Tuna aaHHbIX POINTER

CTpykTypa Tvna aaHHbix POINTER

Byte n Homep DB (INT) Byte n+1

Byten+2 | T0OO_ORRR_0000_OBBB Byte n+3
(32- 6UTOBLIN MEXK3OHHbLIN
Byte n+4 BBBB_BBBB.BBBB_BXXX Byte n+5
yKasa:rrenb) y
HasHa4yeHue napametpoB Tuna POINTER
e Bwup ykasatens

P#DBn.DBX x.y roe: n= Homep DB, x= Homep GanTa, y= HoMep buTa
P#DIn .DIX x.y (Hanp.: P#DB5.DBX3.4, P#DI2.DI1X10.0, n 1.4.)

e OO6bBbsABNeHue agpeca:

roe: Z= obnactb, Hanp.: P, |, Q, Mu L
(Hanp.: P#15.3, P#M10.0, u T.4.)

MD30 (B aTOM cnyyae, Homep DB , naeHTudukatop
#Motor_on obnactn n 6uToBLIN agpec aBTOMaTUYeCKn
"Motor_1".speed Beoautcs B POINTER)

SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
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Tun gaHHbIX POINTER [lNapameTtp Tvna gaHHbix POINTER cogoepuT, B AOMOSTHEHUNE K

Ha3Ha4yeHue
napamMmeTpoB

MpucBoeHue
yKasaTtens

O6BLABNeHne
agpeca

BHYTPU3OHHOMY yKa3aTento, Homep 6rioka AaHHbIX, Kak 6e33HakoBoe YMCIo
(obnactb 3HaveHui: 0 ... 65 535). Homep 6noka gaHHbIX COOEPXUTCS B
nepBbix ABYyx 6anTax napameTpa Tuna POINTER, koraa Mexs3oHHbIN ykas3aTenb
CCbIflaeTcd Ha AaHHble B rnobanbHOM 6rioke JaHHbIX UK B 3K3EMMIIsIpe.

Bo Bcex gpyrux cnydasix, korga agpec ykasbiBaeT B gpyrue obnactu, (P, |, Q,
M, L), B nepBble aBa 6anta "POINTER" cogepxat "0".

Ecnu npm Bei3ost 6roka (FC vnu FB) gomkeH 6bITb Ha3HayeH napameTp Tuna
faHHbix POINTER, T0O 3T0 MOXeT ObITb cAenaHo UCNorb3ys MPUCBOEHNE
ykasartens nnv oobaenssa agpec.

B aTom cny4ae, ykasatens (P # ...) normkeH ObiTb BBEAEH Kak NepBbI OUT
agpeca, Hanpumvep:

+ P#DB10. DBX2.0 // 6ut 2.0 8 DB10, ngeHtucmkatop obnactn DB
- P#I15.3 /I'l 5.3, DB Homep = 0, ngeHTtuncpukatop obnactu I.

B aTom cny4yae goctatovHo obbsiBneHust agpeca (6es P #...). Aopec
MOXeT ObITb BBEAEH abCONTHLIM, TO €CTb MCnonb3ys Homep DB,
naoeHTUmKaTop agpeca n CBsI3aHHbIM 6aToBbIM U BUTOBLIN agpec, TUNa:
+ DB5. DBW10 // but 10.0, Homep DB = 5, ngeHtudmkatop obnactu DB
U CUMBOSMYECKUM

» # Motor_on, "Motor_1" .speed

B oboux cniyyasx, STL/LAD/FBD -pepaktop yctaHaBnvsaeT Homep DB ,
ngeHtndumkatop obnactu n agpec byte.bit n BBoaut ux B "POINTER".
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CTpykTtypa Tuna gaHHbix ANY

e Ykasatenb ANY aons TMNOB AaHHbIX Tun paHHeIX  UneHTudumkaTop
. VOID 00
Byte n 16#10 1 Tvn AanHbIX BOOL 01
' BYTE 02
Byte n+2 Koad)qmuv:mHT noBTOPEHUsI CHAR 03
Homep DB WORD 04
Byte n+4 d INT 05
BBBB_BBBB!: BBBB_BXXX DINT 07
Byte n+8 = : = REAL 08
DATE 09
TOD 0A
TIME 0B
S5TIME oC
DT OE
e Ykasarenb ANY ansa napameTpuieckux TUNoB STRING 13
Byte n 16#10 i NapameTpuyeckuii Tun MapameTp. TN UaeHTUdmkaTop
' BLOCK_FB 17
Byte n+2 16#0001 BLOCK FC 18
Byte n+4 16#0000 BLOCK_DB 19
16#q000 BLOCK_SDB 1A
Byte n+6 ! COUNTER  1C
Byte n+8 Homep Tanmepa, clieTumka unm 6noka TIMER 1D
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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Twvn gaHHbIX ANY

O6bLaABNeHne
ykasatensa ANY

UpeHtncpukartop
ob6nactu (RRR):

Ykazatens ANY copepXuT, B AOMOSTHEHNE K MEX30HHOMY yKasaTento obnacTtu
n Homepy DB, ngeHtudukatop Ang tmna gaHHbIX Y KO3 HDULNEHT
noTopeHnsi. C NOMOLLbIO HEFO MOXHO MAEHTUULNPOBATL HE TOMNBKO
WHAMBUOYanbHbIA aApec, HO TakKe U MOSHYI0 00nacTb AaHHbIX.

Mmetotca aBe Bepcum ykasatena ANY :

* [1na nepemMeHHbIX TNama gaHHbIX: ykasaTternb ANY cogepxuT
cnHTakcucmyeckun ID gna STL 16#10, ngeHTndmkaTop TMna gaHHbIX,
KoahduUMeHT noBTopeHus, Homep DB 1 MexX30HHbIN ykasaTenb.

* [1na nepeMeHHbIX napaMeTpuyeckux TUNoB : ykadatens ANY cocTtouT us
cuHTakcucuyeckoro ID ana STL 16#10, uaeHtudmukatopa aons
napameTpuyeckoro Tuna u 16-6utHoro Homepa (4ncno 6es3 3Haka) B 6anTe n +
8 n bante n + 9, KOTOPLIN ABNSETCS HOMepom Groka. bantein +4, ..., n+7
3anonHeHbl "0".

MepemeHHblie ANY- Tuna moryT ncnonb3oartbest kKak IN, OUT

n INOUT napameTpbl B FC n FB.

OHU MOryT Takxe UCnornb30BaTbCs Kak BpeMeHHble nepemerHble B FB n FC. C
NMOMOLLIbIO 3TUX BPEMEHHbLIX NEPEMEHHbIX BO3MOXHO co3faTth ykasaTtens ANY
KOTOPbIN N3MEHSETCS BO BpeMsi BbIMONTHEHUS U NepefaBaTh ero B
BbI3blBaeMblii 6510k (cM.: cTp 21 "KocBeHHOEe Ha3HayeHne napameTpa Tuna
ANY?).

000 /O 001  Bxogwbi (PII)

010 Bbixoapl (PIQ) 011 Mepkepsbl

100 Bnok gaHHbix, DB peructp 101 Brniok gaHHbIx, DI pernctp

110 JlokanbHble AaHHbIE 111 JlokanbHble AaHHbIE BbI3bIBAKOLLEro
6noka
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HasHayeHue napameTpoB ¢ TUNOM AaHHbIX ANY

Bupa ykasartens:
e P#[Data block.]JbutoBbi agpec Yncnoson Tun

P#DB10.DBX12.0 REAL 20 YkasaTenb Ha obnactb B DB10, HaunHatoLytocs
¢ 12-ro 6anTta, cogepxalyto 20 siueek ¢
TMnom gaHHbiXx REAL (ARRAY[1..20] OF REAL)

P#l 10.0 BOOL 8 YkasaTtenb Ha obnactb U3 8 out B IB10
O6bsaBneHue agpeca:
e abcontoTHOE:

DB5.DBD10 Tun gaHHbix: DWORD, koadpdmu. nostop.(KM): 1
Homep DB: 5, ykasatens: P#DB5.DBX10.0
IW32 Tun: WORD, KI1: 1, NeDB: 0, ykazatens: P#l 32.0
T35 Tun : TIMER, Homep.: 35
® CUMBONMYeCcKoe:
#Motor_1.speed AN 3NeMeHTapHbIX TUMOB AaHHbIX KOMIUAATOP
"Pump".Start yCTaHaBIIMBaET KOPPEKTHLIN TUN JaHHbIX,

KO3(hULMEHT NoBTOpeHMs 1 1 ykasaTtenb

MpumeyaHune

Mpu cumeonuyeckom HasHadeHun (ARRAY, STRUCT, STRING, UDT) B yka3atene ANY
KOMNUNSTOPOM yCTaHoBnuBaeTcsa naeHTudurkatop tuna aaHHelx 02 (BYTE) n gnuHa

obnacTu B Bbautax

S|MAT|C 87 Date: 04.11.2005 ;1 Information and Training Center
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HasHayeHue MapameTpy TMNa"ANY" MOXET ObITb HA3HAYEHO 3HAYEHNEe B BUAE yKasaTerns
U NpuceavBasi agpec NepPeMeHHOMN.

Ha3HayeHue Mpy Ha3HavyeHUK, NCNONb3YIOLLEM yKasaTenb (Hanpumep:

yKasarens P #DB5. DBX10. 0 INT 8) STL/LAD/FBD-penakTop ycTaHaBNMBaeT yKa3aTesb

ANY , KOTOpbI/ COOTBETCTBYET TUMY C AeKrapauvsimu.

HasHayeHve ykasaTens Bceraa umeeT CMbICH, KOrga goJmkHa ObiTe agpecoBaHa
obracTb gaHHbIX, A8 KOTOPOW He onpeferieHa HUKakas NnepemMeHHast unm
HanpuMep, HUKakasa noaxoasdulas nepeMmeHHas (Hanpumep, ARRAY mnnu
STRUCT) He moxeT BbITb onpegenexa (Hanpumep, P, Pll, PIQ, M ).

Kpome TOro, ykazatenb JOIDKEH MCMONb30BaTLCH, KOraa B npeaenax
BbI3biBaemMoro oroka Tpebyetcsa nHdbopmMaums OTHOCUTENBHO KoaddmumeHTa
MOBTOPEHWs 1 TMna AaHHbix (Hanp., ARRAY [1 .. 8] OF REAL).

HasHaueHue agpeca [lapameTp Tvna "ANY" moxeT ObITb Takke Ha3HayYeH HernocpeacTBEHHO C
MOMOLLIbIO agpeca, Ha koTopbil ykasaTtenb ANY JormkeH yka3aTb. OTa
Jekrapaums MoXeT ObITb caenaHa ¢ NoMoLLblo abCoNTHON NN CUMBOJTLHON
agpecaumu.
Mpun HasHayeHnn abcontoTHoro agpeca STL/LAD/FBD-penaktop
aBTOMaTU4ECKM YCTaHaBnMBaeT CBsA3aHHbIA TN gaHHbIX (BOOL, BYTE,
WORD, DWORD,), koachdumumeHT nosTopeHus "1", Homep DB, a Takke
MEXX30HHbIV YKka3aTenb Ha NepBbI OUT agpeca.
AHanornyHo, STL/LAD/FBD-pefakTtop ycTaHaBnvMBaeT npaBunbHYyo
WMHpopMaLmIo, UCMONb3ys aapec, Koraa Npu HasHaveHUM UCMorb3yeTcs UMs
CYMBOMA 1 NepeMeHHas UMeeT SNeMEHTaPHbIA TUM OaHHbIX.

Ob6paTtuTte BHMMaHue Ecnn nepemeHHast MUMeEeT CrOXHbIN Tun gaHHbIX (Hanpumep, ARRAY [1 .. 8] OF
REAL), Toraa STL/LAD/FBD-pegakTtop npocTo BBOAMT MHOPMaLMIO
OTHOCUTENbHO obnactu B 6aiTax, 3aHATON NeEPEMEHHON (TO ECTb:
koadhduumeHT nosTopeHus: 32, Tun gaHHbIX: BYTE).
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KocBeHHOe HasHa4vyeHue napameTpa Tuna ANY

Ha3Ha4yeHue chakTuyeckoro 3Ha4yeHuss Tuna ANY BpeMeHHOWU
nepemMeHHoOMn

e o00bsBNeHue BpemMeHHOU nepemeHHon Tuna ANY B BbisbiBaeMOM Gnoke
Hanpumep: temp aux pointer ANY

e 3anoniHeHue BpeMmeHHou nepemeHHon ANY uHdbopmaumen o ykasaTtene

Hanpumep:

LAR1 P##aux pointer // 3BarpysmuTs ampec Ha aux pointer
L B#16#10 // Barpysures uneHTubmkarop 10

T LB [AR1,P#0.0] // wn nepenecTtu ero co cMmemenueMm 0
L

e HasHayeHue napameTpam 6noka 3Ha4yeHusi Tuna ANY (ueneBas o6nactb) ¢
NOMOLLbIO BCIOMOraTeribHOM NepeMeHHON ¢ yKa3saTtenem

Hanpuvep:
CALL FC 111
Targetfield:=#aux pointer

MpeumylecTeo

e [InHamu4yeckoe nepeHa3HavyeHue napameTpam ykasatens ANY Bo Bpems
BbIMOJIHEHUA

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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KocBeHHOe Bbi3biBatoLmin 6ok MmoxeT HasHa4vaTb FC nnun FB napameTtpbl Tna ANY
Ha3Ha4yeHue C NMOMOLLbI0 BpeMeHHoM nepemeHHon Tuna ANY. 3Ta BpeMeHHas nepeMeHHas

AOIMKHa BbITb COXpaHeHa B NokaribHOM CTeke AaHHbIX Bbi3biBatoLLero 6roka.
B aTtom cnyyae STL- pegakTop He No3BOMSET 3anvcbiBaTb YkasaTenu B 3Ty
nepeMeHHy10 (B OKanbHOM CTeke AaHHbIX), HO npeArnonaraeT, 4YTo aTa
BpemeHHas nepemeHHas ANY yxxe cooepXuT ykasaTernb Ha hakTU4eCcKyto
nepemMeHHylo.

Pepaktop nepepaet, B aToM cny4dae, ANY-ykasaTtenb, cogepxalinincs Bo
BPEeMeHHOWN nepeMeHHow, Bbl3biBaemomy FC nnu FB.

Mpeumyuiecteo Bbl umeeTe, Takum 0b6pa3om, BO3MOXHOCTb BBeAeHUs ykazatens ANY B
napameTtp ANY, KOTOpbIN Bbl MOXeTe U3MEHSITb BO BPEMS BbIMOSTHEHUS.
MNepemeHHas ykasatenb ANY MoxeT ObiTb O4YeHb Nnorie3Ha, 0Co6eHHO B
CUCTEMHBIX pyHKLMAX, Hanpumep, SFC 20 (BLKMOV) nnn SFC 21 ( FILL) .

Training Center ST-7PRO2
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Ucnonb3oBaHue nepepaHHoro ykasartena ANY

Address Declaration | Name Type Initial Value Comment
0.0 in Par Pointer | ANY :
out
in out
. temp Data type BYTE
2.0 temp WF WORD
4.0 temp DB Nr WORD
6.0 temp Area_Pointer | DWORD

Network 1: BmaeneHme Tuna JaHHHX, kosbbdmumenTa noBTOpeHmsi, Homepa DB mu
ykasarTens

L P##Par Pointer // Barpyska agpeca of #Par_ Pointer B ACCUlL
LAR1 // n sarpyska ero B ARIl;

L B [AR1,P#1.0] // Bupenenme Tuna HaHHHX U3 yKasaTels

T #Data_type // n Barpysxka BO BPEeMeHHYKH NEepPEeMeHHYN;

L W [AR1,P#2.0] // BupeneHue ko3bduuMeHTa NOBTOPEHUS

T WF // n Barpyska BO BPEeMEHHYH I[NepPeMeHHYIo;

L W [AR1,P#4.0] // Bmpenenme HoMepa DB

T #DB_Nr // wn Barpyska BO BPEeMEeHHYK NepeMeHHYI;

L D [AR1,P#6.0] // BmpgeneHue ykasBaTens

T #Area_Pointer // » Barpyska BO BPEMEHHYK IEePEMEeHHYW;

S I MATIC S7 Date: 04.11.2005 Iv Information and Training Center
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KpaTtkuin 0630p BHyTpm BbI3bIBaemoro 6noka (FB nnm FC) nidopmauus, kotopasi HAxoauTcs B
nepegaHHom ykasatene (Tun POINTER unun ANY), moxeT ObITb NpounTaHa ¢
NMOMOLLbIO0 KOCBEHHOWN PErMCTPOBOW agpecauunu.

Mpoueaypa Mpouenypa YTeHusa nHpopmauum n3 nepegaHHoro ykasatensa “ANY” coctout
13 cnefyoLLmx Wwaroe. OTW LWarn nokasaHbl B npuMepe Ha cnawge, rge
06bsiBNeHbl BxogHowm napametp (tvn "ANY") c umeHem #Par_Pointer n
HECKOJbKO BPEMEHHbIX NEPEMEHHbIX 451 BPEMEHHOr0 XpaHeHnss MHdhopmauum .
1. MNpexae Bcero Mexs3oHHbIN ykasaTernb YCTaHOBNMBAETCS Ha NepefaHHbIn
ykasatenb “ANY”, 1 3arpyxaeTcs B agpecHbivi pernctp AR1:

* LAR1 P ## Par_Pointer // B FB unu
» L P ## Par_Pointer // B FC, agpec oomkeH cHa4ana ObiTb 3arpy>keHHbIM B
LAR1 /[l ACCU1 n otTtyaa B permctp AR1
MepepaHHbIn ykasaTtenb "ANY", B cnydae FB, coxpaHseTca B ak3emnnspe
DB (oH aBTOMaTMYECKM OTKPLIT) UK B cniydae FC B nokaneHOM cTeke
OaHHbIX Bbl3blBaOLLEro Groka.
2. [Mpun ncnonb3oBaHWM PErMCTPOBON KOCBEHHOW aapecaunn, MHpopmauns n3a
nepegaHHoro ykasatens "ANY" moxeT Tenepb ObITb NpoYMTaHa u, Hanpumep,
MOXeT ObITb BpEMEHHO COXPaHEHa BO BPEMEHHbIX NepeMeHHbIX 6rioka Ans
AanbHenwen oopaboTku.
*LB[AR1,P#1.0] // 3arpy3ka B8 ACCU1ngeHTncmkaTopa Tvna gaHHbIX
/IcbakTnyeckoro napameTpa
* L W [AR1, P # 2.0] // 3arpy3ka koagpduumneHTa nostopeHnsa 8 ACCU1
*LWI[AR, P#4.0] //3arpyska B ACCU1 Homepa DB, B KoTOpOM

/l HaxoanTCa akTyanbHbI napameTp, unm "0%, ecnu
[/l akTyanbHbI napameTp Haxoautea B P, Pll, PIQ, M, L

* L D[AR1,P#6.0] // 3arpy3ska B ACCU1 MeX30HHOro ykasarens Ha
[/l akTyanbHbIN NapameTp

MHdopmaums o dhakTnueckmx napameTpax us ykasartens ANY gormkHa 6biTb
Aanee obpaboTaHa cornacHo 3agade.
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YnpaxHeHue 4.3: DyHKUUA BbIYUCIIEHUS CYMMbI U CpeaHero
3Ha4YeHusA
Name Type
STRUCT Decl. Name Typ
Measurement ARRAY][1..8] in Measured_values ANY
REAL out Sum REAL
END_STRUCT out Mean_value REAL
DB43
103.45
—| EN FC 43 ENO [—
2086.5
1.7895 P#DB43.DBX0.0 REAL 8 —| Measured_values  Sum |—
Mean_value —
SlMATlC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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KpaTkui o630p

Uenb

YTto menarb

PogoBble FC unu FB moryT ObITb co3gaHbl ¢ MOMOLLBIO TUMa AaHHbIX "ANY" .
Pogoeble FC nnu FB He "npuBsidaHbl” kK onpeaeneHHbIM Tunam gaHHbiX. OHx
MOryT “npucnocabnmBaTtbca” BO BPEMSI BbIMOMHEHUS K NepedaHHbIM UM TUnam
OaHHbIX M obnacTam pasnuMyHon ANVHbI.

Cospgante FC43 co cnegyoowmmm yHKLNOHANbHEIMU BO3MOXHOCTSAMMU:

* byHKUMs oxuaaeT obnacte REAL-3HaveHWin BO BXOOHOM MapaMmeTpe
Measured_values (Tuin "ANY™").

* (byHKUMS BblOAET CyMMY 3HAYEHUI 3NIEMEHTOB NepefaHHon obnactn B
BbIxoaHOW napameTp #Sum (Tvn: REAL) 1 cpeaHee 3Ha4YeHne BCEX SIIEMEHTOB
obnacTtu B BbixogHOM napameTtpe # Mean_value (Tun: REAL).

* ecnv nepegax apyron Tvn gaHHelx, FC 43 3aBepluaeTcsi ¢ onMbKom (To ecTb
BR-6uTt = 0, HegencTBUTENbHBLI 3Ha4YeHusa B #Sum n # Mean_value).

1. Cospgante FC43, n o6bsaBUTE BhilLE YNOMSAHYTbIE BXOA, U BbIXOAbI B CMIUCKE

napameTpoB. Takke 0O0bABUTE COOTBETCTBYIOLLME BPEMEHHbBIE NEPEMEHHbIE
ONs1 BPEMEHHOIO XpaHeHne nHopmMaumm o KoadhduumeHTe NoBTOPEHUS,
Homepe DB un ykasaTtene Ha dakTnyeckyto obnactb napameTpa.

2. MpouuTanTte u3 nepegaHHoro ykasatens "ANY" B nepsyto oyepeap
MHdOpMaLMo 0 TUNe AaHHbIX 1 3aBepwmnTte FC43, ecnn TN AaHHbIX
tbakTnyeckoro napameTtpa He REAL.

3. B uukne (MHctpykuma LOOP), 3anporpammMmupyiTe BblMMCIIEHME CYMMS BCEX
anemMeHToB obnacTtu. Beluncnute cpegHee 3HaYeHUe 1 nepepanTe pesynbTathl
B COOTBETCTBYIOLLME BbIXOAHbIE NapameTpbl.

4. Cospante DB43. O6bsaBute B DB43 nepemeHHyto Measurement Tuna
ARRAYT1..8] n BBeauTE COOTBETCTBYIOLLME 3HAYEHUS.

5. BeizoBute FC43 B OB1. HasHaubTe BXO4HOW NapaMeTp B BMAE yKasaTens.
HasHaubTe agpeca B 06nacTn MepkepoB 415 BbIXOAOB.

6. 3arpysuTte Heobxogumble 6nokn B CPU 1 npoBepbTe pesynbTart.
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NMepeMeHHble U TUNbl AaHHbIX STEP 7

Q ~ = ) Q ~ i
o~ T D
(o o
(¢
7/
L
Z
o

SIMATIC S7 Date:  04.11.2005 ;1 Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_OSE.1 vl" Knowledge for Automation
CopepxaHue Ctp
BHAYEHUS NEPEMEHHDBIX U TUMDBI LAHHDBIX .. .eeeiitiieeeiteeeeeateeeeaaseeeessteeesaseeeeeansaeesaaseeessnsseeessnsssessasenesnns 2
OOBABNEHNS N CBONCTBA MEPEMEHHBIX  1e'iuiiitiiieeeiieeesseteeeesssteeessateeesaasseeessnseeeessseeeesssseeessasseeessns 3
O630p TUMOB AAHHBIX B STEP 7 e e e e 4
AnemeHTapHble TUMbI AaHHBIX B STEP 7 . o e eeee s 5
Ba)HOCTb CITOXKHBIX TUMOB LAHHDBIX  ...uiutniisieene s etiitiieeeeeeseeeeeeeeeeeeeeeeeeeeeeesaaaaaaaaaaaaeaaaaaaaeeeeaaeaaaaaaans 6
CRnoXHbIE TUMI AAHHBIX B STEP 7 .ottt e e e e e e e e e e e e e e e e e enaaanns 7
MapameTpudeckmne TUMbI B STEP 7 ... 8
O6nacTu OIS XPAHEHUS TMEPEMEHHDBIX .......vveeieeeeeiiireeereaeeaaisreeeesessaasstareeeesaaasssaeaeasesaassssseesesssnssssenes 9
MeTon yHKLNOHMPOBAHWS JTOKANBHOTO CTEKA JAHHDBIX ..eeiuvveeeiureeeeaiteeasanreeesaseeessseeeeannseeesansneeeannns 10
Mpumep: Ncnonb3oBaHue NoKanbHOrO CTEKA LAD-PEOAKTOPOM ......eeeeeeeiiiiiiiieeeeeeciiieeeeeeeeesineeeeeaeeas 11
Y p T At T oY) (] = ) OSSP 12
I LRt T D e A a2 13
OOBbABNEHNE U MHULNATNNBALMA MACCUBOB  ...veeeeeveieeeiureeeesteeaeassseeessseeessseeeesassesessnsssessnsssesssnseeessns 14
XpaHeHune nepeMeHHbIX TUMA ARRAY B MAMSITU ...oooiiiiiiiiee et e e e e eee e e e e 15
TUN BAHHBIX: STRUCT ettt e e e e e e e et e e e e e e e e e e et e e e e e eeees b eeens 16
OODBABMEHNE CTPYKTYD eereeeeiieeaeeeateaateeaaseeaasee e seeaaseeeamseeamseeameeeaaseeaseeeaneeeaneeeanseeanseesaseeenseeannes 17
XpaHeHue nepeMeHHbIX TUNA STRUCT B MAMSATU ...ooveiiiiiiiieeiiiee ettt 18
Tun gaHHbIX, onpegeneHHbln NONb30BaTENEM: UDT ... 19
MICMOMB3OBAHUNE UDT ..ottt e e e e e et e e e e eeeeeeeeeeeeeaaaaeaeaaaeeeeeaeeeaeeeieaeaaaeanns 20
Tun gaHHbix: DATE_AND _TIME ettt e et e e e e e et e e e e e e e snnbeaeaaeeeanns 21
DyHKLMM ANns paboTbl C NEPEMEHHBIMU TUMA DT ..o 22
TUR BAHHBIX: STRING et e e e e e e e ettt e e e e ee s e e et a s e e eeeeeeesaaanes 23
XpaHeHME CTPOKOBbLIX MEPEMEHHDBIX B MAMSITU ..oceviiiieiiiiieieieeeeeee e e e e e e e e e et e e e e e s eeseaeee s nananansebsrneneesnsnnes 24
Functions for Processing STRING Variables ..o 25
YnpaxHeHue 5.1: icnonb3oBaHNE CAOXKHDBIX TUMOB JAHHBIX .....uveueeseneiiiinneanannansnnnnsssssssserereenees 26
YnpaxHeHue 5.2: [IoCTyN K CAOXHBIM TUMAM JAHHBIX .. ... eiieeiiiiiieeeaaaeaaaieeeeeaeaaanenaeeeaeeeaannneeeaaeaaan 27

HononHutensHoe ynpaxHeHue 5.3:
YteHue Bpemenu n gatbl ¢ noMmowbio SFC 1 (READ_CLK) ....coviiiiiiiiiiiii . 28
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SIEMENS

3Ha4vyeHus nepemMeHHbIX U TUNbl AaHHbIX

Tun gaHHbIX XapaKkTepu3yeT OCHOBHbIE
CBOMCTBa AaHHbIX

e HenpepbiBHAasA 00NacTb 3HAYEHWIA: HAMp., akTyanbHasi CKOPOCTb
e "yes/no" - CBOMCTBO: Hanp., Bubpawumm

Tun gaHHbIX yCTaHaBnBaeT:

(INT: -32 368 ... +32 367, n 1.4.)

e [OMNyCTUMbIE OnepaLmm
(apudMeTNHECKME UHCTPYKLMNA: +, -, N T.4.) | Actual_speed: REAL|

® [I0CTYMNHbIN Anana3oH 3Ha4YeHUn l

® CTPYKTYpy 06bEKTOB JaHHOro TMna, T.€.

Set_speed: REAL
pacnonoxeHmne OuUTOB B NaMATH | =B |

| Disturbance: BOOL |

MNepemeHHbIe pa3pewatoT Bam coxpaHaTb n

no3e npogoskaTb 06paboTKy BenNMUnH | Enable: BOOL |
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_05E.2 ">4 Knowledge for Automation
KpaTKVII7I 0630p COBpeMeHHbIe KOMMNbOTEPHbIE CUCTEMBbI Obinn pPa3BuTHI, 4YTOObI ynpoCcTnTb U

YCKOPUTb CIOXHble U Tpebytowwme 6onbLumx 3aTpaT BPEMEHWN BbIYUCIEHNS.
CnocobHocTb o6pabaTbiBaTh OOMbLUME KONMYECTBA MHGOPMALUK, YTOObI
XpaHUTb ee 1 genartb 3aTemM BHOBb JOCTYMHOWN, UrpaeT BaXHYH0 porb Ans
GoNbLUMHCTBA NMPUMEHEHWIA.

WHdopmaLms, ocTynHasa anucnetyepy, COCTOMT U3 onpeaeneHHoro Konmyectea
OaHHbIX OTHOCUTENbHO " peanbHoro mupa ". [laHHble NpeacTaBnaiT cobon
abCcTpakTHblE CYLLHOCTU, MOTOMY YTO HENPEeABUOEHHbIE N HE3HAYUTENbHbIE
CBOMCTBA 0OBEKTOB HE NPUHATBHI BO BHUMaHWE AN AaHHOW onpeaeneHHomn
npobnemeil.

Tunbl AaHHbIX YacTo BecbMa TPYAHO PELUUTb, Kak AaHHble AOMMKHbI ObiTb NpeacTaBMeHb.
BbiGop BecbMa 4acTo Takke orpaHMYMBaeTCsl JOCTYMHbIMIU BO3MOXHOCTAMU. C
O[HOW CTOPOHbI, CBOMCTBA OGBEKTOB, KOTOPbIE OMUCHLIBAIOTCS AaHHBLIMMU,
[OIKHbI BblTb NPaBUINBHO OTPaXKEHbI, C APYrOi CTOPOHbI, UHCTPYKLUK, KOTOPbIEe
ABNATCA HEOOXOAMMBIMU ANS YNpaBNeHNs NPOLLeCCOM, AOMKHbI Takke OblTb
BbIMONHMMbI NPY AAHHOM NPeACTaBNeHUN aHHbIX.

Twun gaHHbIX onpegendeT, Kakne 3Ha4YeHnA NpuHNMarT JaHHblE U Kakne
MHCTPYKUMUN MOTYyT ObITb BbIMNOMHEHbI C 3TUMM 3HAYEHUSIMU.

Twun gaHHbIX YHUKaNbLHO onpegenserT:
*  Bo3MOXHbI ananasoH
* PaspelleHHble MHCTPYKLUUK

Tun gaHHbIX onpeaensaeT Takke NpeacTasneHus (dopmaT) 3HadeHme
oTAenbHbIX 6GUTOB B NpeAcTaneHny BeNMYnHbl JAHHOMO TUna.

3HaueHus nepeMeHHbIX Hapsigy ¢ komaHgamu, nepemMeHHble - Hanboriee BaXkHble 3NIEMEHTbI

cMcTeMbl MporpaMMmpoBanns. Vx 3agada coctouT B TOM, YTOBbI COXPaHATL
3Ha4yeHus B Nporpamme Tak, 4Tobbl oHM Mornu BbiTb 06paboTaHbl B Bonee
nosgHee BpeMs. 3HaYeHne nepemMeHHon MOXeT BbITb coxpaHeHo "rae-Hnbyap"
B namsATn PLC.

Training Center ST-7PRO2
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SIEMENS

O6bABNEHUA N CBOUCTBA NepeMeHHbIX
Cnepywuwme cBONCTBA onpeaensaTca 1]
A
npyn o6 bABMEHUN NepeMeHHbIX: /4_
NI A
® CUMBOMMYECKOE UMS /\__/Z N/
® TUMN AAHHbIX AN T TN
® BUAWMOCTb NEepeMeHHON | N
NMepeMeHHble MOryT ObITb OO bABMNEHbI: l
e B rnodanbHoOM cuMMBONbHOM Tabnuue
(3anemeHTapHble TUMbl JaHHbIX) Meas_point: ARRAY[1..10]
e B Tabnuue onucaHuit rno6anbHOro Meas_point[1]: Real
6noka AaHHbIX (BCE TUMbI AaHHbIX) Meas_point[2]: Real
e B TabnuLe onucaHuin nornyeckoro 6roka e pellll] s Gl
(OB, FBun FC)
Meas_point[10]: Real
SlMATlC 87 Date: 04.11.2005 ;v Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO2_05E.3 ">4 Knowledge for Automation
"OObI4HbIE" Mpun o6bivHOM NporpammmpoBaHum PLC, ncnonb3yeTtcs abcontoTHas
nepemMeHHbIe agpecauuna namAaTmn PLC npu KOTOpOIZ onpependaeTca obnacTtb namaTn

(Hanpumep: M = namsTb Mepkepos, | = Bxodbl, 1 T.4.), LWUMpMHA AocTyna
(Hanpumep: B = 6ant, W = cnoBo, n 1.4.) 6ant /(bntoBbin) agpec. OTa
agpecauns obnacten NnamsaT, MOXET MCMONb30BaTbCs B NpeAenax nporpaMmbl
AN pasnuyHbIX Lenen, Hanpumep, ans uenesix yncen (Hanpumep, DINT), uncen
¢ nnasatoLen Toukor (REAL) nnm npocTo kak 06beamHeHEe OTAENbHbIX
curHanos (Hanpumep, WORD).

BnnoTb Ao nocnegHero BpemeHu 3To Tpebosano oT NporpamMmucTa, YTobbl OH
NOMHWN chopMaT U NPUKNAZHYIO Lienb OTAeMNbHbIX obnacTten namsaTu.
HedekTHble nporpammbl Mornn 66l faBaTb "pesynbTat”, MOTOMY YTO
HenpasurbHble agpeca NaMAaTU UM HEMpaBUIbHbLIN hopmaT AaHHbIX
HEeYMbILLNIEHHO MCMOMb30BaNNCh B UHCTPYKLMSAX.

O6bsABneHne PaHHune cuctembl PLC (Hanpumep, STEP 5) paspeluany ncnonb3oBatb

nepemMeHHbIX CMMBOIbI NOMb30BaTeNeM, YTO Aenano nporpammMel 6onee nerkne YTaemMbIMu.
STEP 7 nowen Ha OAWH war ganbLue 1 UCNonb3yeT nepemMeHHbIe BMECTO
agpecos PLC n cumsonos.

ABHO 06bABNAA NepeMeHHyto, Bbl ycTaHaBnuBaeTe crneayowme CBONCTBA :
*  CumBonunyeckoe UMsi NnepeMeHHon

e Twn gaHHbIX NEpEMEHHON

*  BwugumocTtb nepemeHHOn

Ecnn nepemeHHble 0GbsIBIIEHbI, MPOrPaMMHbIN pedakTop MOXeT Tor4a,
Hanpumep, UCMob3oBaTb MHGOPMAaLMIO O TUMEe AaHHbIX, YTOObl MPOBEPUTL
[AONYCTUMOCTb MHCTPYKLUIA ONS napameTpa, HasHauyeHHOro npu Bei3oBe Brioka.

BugnmocTb nepeMeHHbIX [lepeMeHHkle, KOTopble 06bsiBNEHbI B rnobansHo Tabnuue CMMBOOB Ui
B rnobanbHom 6roke AaHHbIX, MOryT BbITh aapecoBaHbl BCceMU Griokamu nanku
nporpammel (nanku S7Program). Mo aTon npuynHe Takne nepemMeHHble
HasblBaloTCA ar106arbHbIMU rnepemeHHbIMU .

lMepeMeHHble 1 napameTpbl, KOTOPble 0O6bSABNEHbI B CEKLUN 0OBSABNEHNNA
normyeckoro 6r1oka, Ha3bIBaKTCA JIOKaIbHLIMU; OHU MOTYT UCMOSb30BaTLCA
TOMbKO B NpeAenax Cekumm MHCTPYKLMM JaHHOro 6roka.

Training Center ST-7PRO2
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O630p TMNOB AaHHbIX B STEP 7

TUNbl faHHbIX
(8o 32 6uT)

OnemeHTapHble

¢ ButoBble TuNbI gaHHbIX (BOOL, BYTE, WORD, DWORD, CHAR)
e Marematunyeckue Tunbl gaHHbix (INT, DINT, REAL)
* BpemeHHble Tunbl (SS5TIME, TIME, DATE, TIME_OF_DAY)

CnoXHble TUMbl aHHbIX
(6onbwe, yem 32 6uta) * Maccue (ARRAY)

* fata n Bpemsa (DATE_AND_TIME)

e CtpykTtypa (STRUCT)
e Ctpoka (STRING)

N4
Tunbl AaHHbIX, ONpeaeNeHHble
Tun gaHHbix UDT r Defined T
nonb3oBaTenem Aa UDT (User Defined Type)
(6onbuwe, yem 32 6uTa)
e

S I MATI C 87 Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_05E.4 ”4 Knowledge for Automation

KpaTkui o630p

AnemMeHTapHble
TUNbI AaHHbIX

CnoXHble
TUNbIl AaHHbLIX

OnpepeneHHbIN
nonb3oBarenem
TUN AaHHbIX

PelleHve 3agay aBToMaTusaumm, UCMOMb3yOLWMX KOMMIbIOTEPHbLIE CUCTEMBI,
OCHOBaHO Ha anroputmax, kotopble obpabaTbiBaloT AaHHble, cObpaHHbIe
Aatynkamu, 4Tobbl BbldaTh Ha BbIXOAbl HOBbIE 3HAYEHWS A1 yNpaBneHus
npueogamu. NporpaMmmbl - OCHOBHasi oOpMbl arlrOpMTMOB, KOTOPbIE MOSy4YaroT
onpegerneHHble AaHHble U obpabaTbiBaloT UX.

OnemMeHTapHble TUMbl AaHHbIX COCTaBMAT "aToMbl" KaXOom CUCTEMbI

nporpammmnpoBaHns. BeiGop anemMeHTapHbIX TUMNOB AaHHbIX CUCTEMBI
NporpamMmMm1poOBaHNst MHOTO TOBOPUT O ee NpWKIagHo obracTtu.

B STEP 7 anemeHTapHble TUMNbI faHHbIX - NpegonpeaerneHsl B COOTBETCTBUN C

IEC 1131-3. Tunbl gaHHbIX BbIOpaHbl Taknm 0b6pas3om, YTO B AOMOSTHEHUE K
TMNU4HbIM 3agadvam PLC Tvna gBonyHon n aHanoroBon ob6paboTku curHana,
BO3MOXXHa NPOCTas cUrHanbHasi cCUcTema, a Takke yrnpaBneHne JaHHbIMM
BPEMEHM.

Tvn gaHHbIX onpeaensieT pasMep MecTa B NamsTu, KOTopoe TpebyeT
nepemMeHHas . drneMeHTapHble TUNbl AaHHbIX B STEP 7 Bcerga uMeroT gnvHy He
bonee, 4yem 32 6UTa N MOryT BbITb 3arpy>KeHbl B aKKyMynATOPbl NOMHOCTLIO U
06paboTaHbl C MOMOLLbI0 MHCTPYKUniA STEP 7.

OcHoBHas naes CTpyKTypupoBaHus AaHHbIX - auddepeHuupoBaHe mexagy
ANeMeHTapHbLIMU N CTPYKTYPUPOBAHHbLIMMU.
MepBble - aTOMbI, U3 KOTOPbIX CO34AIOTCS CIIOXKHbIE TUMbl AAHHbIX.

B STEP 7 cnoxHble TUnbl AaHHbLIX MOTYT TOMBKO UCMNOMb30BaThCs ANs
nepeMeHHbIX, 00bsBNEHHbIX B rnobdansHomM DB unu B nokansHoM cTeke
OaHHbIX. [lepeMeHHbIe CIOXHbBIX TUMOB AaHHbIX HE MOTYT OblTb MNOMHOCTbLIO
3arpyxeHbl B akKymynsitop n obpaboTtaHbl

CnoxHble Tunbl gaHHbIX (Hanp., ARRAY[1..3] OF REAL) He umetoT
COBCTBEHHbIX MOEHTUUKATOPOB ANS TUNa AaHHbIX U Kak

pes3ynbTaTt He MOryT MHOIOKpaTHO MCNOJ1b30BaTbCA ANndA 00bsABNEHMS
napamMmeTpoB U nNepemMeHHbIX.

C nomoLLbio onpeaeneHHbIx nonb3oBatenem TMNoB AaHHbIx (UDT), moxeT
ObITb CO34aH YHUKarbHbIN, CTPYKTYPUPOBAHHbLIA TUMN AaHHbIX, KOTOPbLIN MOXET
MCMoNb30BaTbCH Tak 4acTo, kKak TpebyeTca Ans 06bABNEHUS NEPEMEHHbIX UMK
napameTpoB.

Training Center
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SIEMENS

OnemMeHTapHble TUNbI AaHHbIX B STEP 7

KniwouyeBoe cnoeo

AnuHa (B 6utax) | Mpumep KOHCTaHTHI

BOOL
BYTE
WORD
DWORD
CHAR

INT
DINT
REAL

TIME
DATE

TIME-OF-DAY

1 10r0

8 B#16#A9

16 W#16#12AF

32 DW#16#ADAC1EF5
8 'w'

123
65539 or L#-1

1.2 or 34.5E-12

T#2D_1H_3M_45S_12MS

D#1999-06-14

TOD#12:23:45.12

SIMATIC S7

Siemens AG 1999. All rights reserved.

BOOL, BYTE, WORD
DWORD, CHAR

S5TIME

INT, DINT, REAL

TIME

DATE

TIME_OF_DAY

Information and Training Center

Date: !
Knowledge for Automation

File:

04.11.2005
PRO2_05E.5

lMepemMeHHble TvNa gaHHbix BOOL coctoaT ns ogHoro 6uta, nepeMeHHble
TnoB AaHHbiXx BYTE, WORD, DWORD - cooTBeTCcTBEHHO 13 8, 16 1 32 buTtos.
OT1penbHble OUTbI B 9TUX TUNax AaHHbIX He OLleHNBAKTCS.

CneumnanbHble hopMaTbl 3TUX TUNOB AaHHbIX - BCD -popmat 1 popmaTt
CYeTYMKa, UCMoNb3yemblt B PYHKUMAX cHeTymka. Tun gaHHeix CHAR
npegcrtasnsieT 3Hak B ASCII koge.

lMepemeHHble TNa gaHHbIX SSTIME, TpebytoTcs ona onpeaeneHns 3HaYeHun
Tanmepa B TanMepHbIX PyHKUUAX. Bbl onpegensieTe Bpems B Yacax, MUHYTaXx,
ceKkyHaax v MunnucekyHaax. Bel MmoxeTe BBOANUTL 3HAaYeHUs Tanmepa ¢
nogyepkuBaHuem (1h_4m) unu 6e3 nogyepkmsanus (1h4m).

®yHkuum FC 33 n FC40 n3 éubnunoteku "IEC Function Blocks" koHBepTUpyIoT
S5TIME-dopmat B dhopmaTt TIME 1 TIME B chopmat SSTIME.

I'IepemeHHble 9TUX TUNOB AaHHbIX NpeaCcTaBNAT YMUCna, KOTopble MOryT
MCMNONb30BaTbCHA B MaTeMaTUYECKUX OENCTBUSIX.

lMepemeHHasa Tvna gaHHbIx TIME 3aHnMmaeT ABOMHOE CroBo. JTa NepeMeHHas
nucnonb3yeTcsd, Hanpumep, Ans onpefeneHns 3HavyeHn Tanmvepa B OYHKUMAX
IEC-Tanmepa.

CopepxaHne nepemeHHon MHTepnpeTupyeTcs kak dncno DINT B
MUIITMCEKYHAAX U MOXET ObITb UIN NOMOXUTENBHM UM OTPULIATENBbHBLIM
(Hanpumep: T #-1s =L # -1 000, T # 24d20h31m23s647ms = L # 214748647).

MNepemeHHasn Tuna gaHHbIX DATE, coxpaHsieTcs B cnose B hopme Lenoro
uncna 6e3 3Haka. CogepxaHne nepeMeHHON NpeacTaBnseT YNCo AHEN OT
01.01.1990 (Hanpumep: D # 2168-12-31 = W #16 # FF62).

MepemeHHasa Tvna gaHHbIx TIME_OF_DAY, 3aHumaeT agoviHoe crnoso. OHa
COOEPXKNUT YUCNO MUNNUCEKYHA HaYnHas ¢ Havana aHs (0:00 yacos) B hopmate
uenoro yncna 6e3 3Haka. (Hanpumep: TOD # 23:59:59. 999 = DW # 16 #
0526_5B77).
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BaXXHOCTb CJTIOXHbIX TUNOB AaHHbIX

"NMyuwee" cTpykTypnpoBaHue Motor: STRUCT

OaHHbIX: Set_speed: REAL
e apanTupyeT uX K 3agaye - Actual_speed: REAL
e co3paeT “KOPPEKTHbIN"™ TN AaHHbIX Sl BOOL
Disturbance: BOOL
END_STRUCT
KomnakTtHasa choopma nepenauu
AaHHbIX
npw Bbi3oBe 6noka:
e “MHOro“ arieMeHTOB AaHHbIX MOTyT i"t Drive ~ UDT1
ou
ObITk NepeaaHbl B OAHOM stat Control. FB1 in Motor UDT1
napameTtpe out ...
e [JenaeT BO3MOXHbIM
CTPYKTKPUpPOBaHHOE c }
CALL #Controller A #Motor.Enable
nporpaMmupoBaHue Motor:="Hall_1".M5 .
e 0Onoku “cBasbiBatoTcA”
TONbLKO Yepe3 napamMmeTpbl

e nporpammHoe obecnevyeHue
MHOFOKpPaTHOro Nofib30BaHUsA

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_05E.6 "kd Knowledge for Automation
CnoxHble CrnoxHble TUMbl JaHHbIX (MaccuBbl U CTPYKTYpPbI) - TPYNNMPOBKA

TUNbI AaHHbIX 3M1EMEHTAPHbIX UMM CIIOXHbLIX TUMOB AaHHBbIX.
CnoxXHble TUNbl aHHbLIX NOMe3Hbl ANst OpraHn3aLnmn CroXHbIX AaHHbIX. Takum
06pa3oM, NPOrpaMMNCT MOXET NPOU3BOAUTE TUMbI AaHHbIX, KOTOPbIE
yOOBETBOPSAOT cneundmuke 3agayun. OH MOXeT 00beANHATL ArieMeHTapHbIe,
MH(OPMALIMOHHBbIE €AMHULBI B HOBYHO "eanHULY" ¢ COBCTBEHHLIM UMEHEM.
TUNMYHBIV NPUMEpP ANS CTPYKTYpPbI - 3anUCb AaHHbIX ABUratens. [suratens
OMNUCaH Kak Cn1coK Npu3HakoB (CBOWCTBA, COCTOsIHUSA), Tuna #Set_speed,
#Actual_speed, #Enable v #Disturbance. HekoTopble 13 3TUX NPU3HAKOB MOIMN
Obl B CBOIO 04epeab ObiTb CTPYKTYpamu.

#Disturbance morna 6bl, Hanpumep, bbITb COCTaBNeHa 13 MHANBMAYaNbHbIX
KOMMOHEHTOB (OMTOB), KOTOpPbIE ANs KaXX4oN YacTu aaT Bam 6onee To4Hy0
NMHGOPMALIMIO OTHOCUTENBHO MPUYMH BUOpaLN.

CTpyKTYypupOBaHHOe
nporpaMmmupoBaHue

MporpammHoe
obGecneuyeHue
MHOroKpaTHOro
Mcnonb30BaHUs

CnoxHble AaHHblE, B YAaCTHOCTU MOXHO nepedaBaTb Npu Bbi3oBe Grioka Kak
eavHoe uernoe, To eCcTb B 0AHOM NapamMeTpe.

Taknm 06pa3oM, MHOXECTBO 3fIEMEHTAPHbIX MH(POPMALMOHHBLIX €ANHUL, MOXET
ObITb NepeaaHo Npu Boi3oBe 61oka M3SLWHBIM M KOMNAKTHLIM CMOCOOOM.

OTOT TMN Nepefaym gaHHbIX genaeT BO3MOXHbIM CTPYKTYPUPOBaHHOE
NpOrpaMMmMpPoOBaHNE U rapaHTUPYET BLICOKYIO CTENEHb BO3MOXHOCTU
MHOrFOKpaTHOro MCMNOoJSb30BaHMs NPOrpaMMHOro obecneyeHust, Co3gaHHOro
opHaxgbl.lNonHasa 3agada asTomMaTM3auumn OenMTcs Ha MHOUBMAYanNbHbIE
6nokn. B pasgene MHCTPYKUUIA HE UCTIONb3YIOTCHA HUKaKakue Bbi30B
rnobanbHbIX agpecoB UMK NepeMeHHbIX B rnobdanbHeix DB. O6paboTka
NHGOPMaLIMK BbINOSHEHA UCKITKOYUTESNBHO C NapameTpamu, Yepes KoTopble
nepefalTcsa AaHHble npoLecca.

PesynbTathl 06paboTku Takke BO3BpaLLaTCA B NapameTpax Bbi3biBatoLLlemMy
GroKy.
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SIEMENS

CnoxHble TUNbI AaHHbIX B STEP 7

KnioyeBoe cnoBo

OnuHa (B 6uTtax)

Mpumep

DATE_AND_TIME
(Qata n Bpems)
'sTRING |
(Ctpoka cMMBONOB C
max. 254 cumeonamu)

ARRAY
(Fpynna anemMeHTOB O4HOrO U
TOrO Xe Tuna AaHHbIX)

STRUCT
(CTpyKTypa, rpynna aneMeHToB
pasHbIX TUMOB AaHHbIX)

ubDT

(User Defined Data Type =
“lla6bnoHn“, cocTosAWwMN N3
aneMeHTapHbIX U/MNKN CNOXHbBIX
TUNOB AaHHBbIX)

8 * (uucno
CUMBONOB +2)

Onpeaensercs
nonb3oBaTtenem

Onpepensertcs
nonb3oBartenem

Onpepensercs
nonb3oBaTtenem

DT#99-06-14-12:14:55.0

‘This is a string”
"SIEMENS”

Meas_vals: ARRAY[1..20]
INT

Motor: STRUCT
Speed :INT
Current : REAL

END_STRUCT

KakK 3/leMeHT maccuBa

UDT kak 6nok ubnT
STRUCT
Speed :INT

Current : REAL
END_STRUCT

Drive: ARRAYI[1..4]
UDT1

)

SIMATIC S7

Siemens AG 1999. All rights reserved.

MaccuBbl n
CTPYKTYpbI

(ARRAY u STRUCT)

Tun AaHHbIX

onpeaeneHHbIN
nonb3oBaresieMm

Information and Training Center
Knowledge for Automation

Date: 04.11.2005
File: PRO2_05E.7

;».
C nomoubto Tna ARRAY (maccuB), HECKOMNBKO 0OGBEKTOB OAHOMO U TOrO

TMna MoryT 6bITb 06beanHeHbl B 0anH TUN gaHHbiX. ARRAY - Tun gaHHbIX,
KOTOPbIN COCTOUT N3 ONpeaerieHHOro Yncna 3NemMeHToB 3a4aHHOro Tuna.
Kaxxgomy anemeHT ARRAY HasHayeH nHaekc. MiHgekc ucnonbsyeTcs ang
OOCTYMy K 3rieMEeHTaMm.

Mpumep ARRAY - pag uamepeHunin, KoTopbli COCTOUT U3 YCTaHOBIIEHHOrO Yncna
OTAENbHbIX N3MEPEHHbIX BENTUYNH.

Takum xe obpasom , kak ARRAY nossondet obbeguHeHne anemMeHToB OO4HOro
1 TOro Xe Tvna B 6onee "BbICOKy" eamHuLy, aanHble Tuna STRUCT
(cTpykTypa), no3BonseT co3gaTb 0ObeAMHEHME SNIEMEHTOB Pa3fiNYHbIX TUMOB
OaHHbIX.

CnoxHble TUMNbl AaHHbIX onpeaenaTcsa B3apaHee. [1aHHble Tuna
DATE_AND_TIME vnmetoT gnuny 64 éuta. AnuHel Tunos gaHHbix ARRAY ,
STRUCT u STRING onpegenstoTcs nonb3oBaTenem.

C nomolLLbto onpeaeneHHbIX Nonb3oBaTenemM TUMNOB
(UDT), Bbl MmoxeTe onpefensaTb cnelmanbHble AaHHbIX TUMbI
(CTpyKTYpBbI), KOTOPbLIE MOTYT MOCHE 3TOr0 UCMONb30BAaTLCHA TaK YaCTO Kak, Bbl
noxenaete. CTpyKkTypa AaHHbIX coxpaHsieTcs B 6noke UDT (UDT1 ...
UDT65535) 1 MoxeT ncnonb3oBaThbCs, Kak "lwabnoH" B pasgene onvcaHui tuna
AaHHbIX NepemeHHon nnu napameTpa B OB, FC, FB n DB.
C nomolubto UDT Bbl MOXeTe COKOHOMUTL BPEMS HanncaHusa nporpaMmmbl, Korga
OlHa 1 Ta Xe CTPyKTypa TpebyeTcHa HECKONbKO pas.
Mpumep: Bam TpebyeTcs ogHa u Ta xe cTpyktypa 10 pa3 B 6rnoke faHHbIX.
CHadvana Bbl onpegensieTe CTpyKTypy 1 coxpaHsiete ee kak UDT 1.
B DB Bbl onpegensete nepemeHHyto "Drive" kak maccuB ¢ 10 anemeHTamu Tnna
UDT1:

Drive: array [1 .. 10]

UDT 1

Takum obpasom, Bl cozgany 10 nepeMeHHbIX C AaHHOW CTPYKTYPOK, KoTopast
onpegeneHa B UDT 1, 6e3 gononHuTenbHoro "neyataHms".
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SIEMENS

MapameTpunyeckue tnnbl B STEP 7

KniouyeBoe cnoBo

OnuHa (B 6uTax)

Mpumep

TIMER

BLOCK_FB
BLOCK_FC
BLOCK_DB
BLOCK_SDB

16

Contact time: TIMER

él #Contact_time

NoCompParts: COUNTER

i_C #No_Comp_Parts

Recall: BLOCK_FB

UC #Recall

Measure: POINTER

i_ P##Measure

Measured Values: ANY

i_ P##Meas_Values

SIMATIC S7

Siemens AG 1999. All rights reserved.

MapameTpuyeckue
TUNbI

TIMER 1
COUNTER
BLOCK_XX

POINTER

ANY

v Information and Training Center

04.11.2005 ‘ !
PRO2_05E.8 Knowledge for Automation

Fie:
B gononHeHne Kk aneMeHTapHbIM M CIIOXHBIM TUNam AaHHbIX, Bbl MoxeTe
onpenenate napameTpbl FC 1 FB ¢ nomolbio napameTtpudeckmx tunos. C
3TMMK hopMarbHbIMU NapameTpamu Bol MOXxeTe BbINOMHATL Te Xe caMble
WHCTPYKLMK, YTO 1 C paKTU4ECKUMN agpecamun. 3Tu popmarnbHble napameTpbl
OOIMKHbI BbITb NPY BbI30BE OroKa CHabXeHbI CBA3aHHLIMU (DaKTUYECKMMM
napameTpamu.
OTn TuNbl NnapameTpa onpegensaoT dopmansHelie napameTpbl Tna TIMER wnn
COUNTER.
C nomoubto napameTtpudeckmx Tunoe BLOCK FB unu BLOCK_FC
nporpamMmmHble GII0KM MOXHO NepeaaBaTh Kak napameTpbl B Bbl3blBaeMble
6nokn. OgHako MOXHO nepegasaTh Tonbko Te 6noku (FB, FC), koTopble He
MMEEeT NapaMeTpoB UM cTaTndeckmx nepemeHHbix (BLOCK _FB), .
dopmanbHble Nornyeckme 610KM MOTyT TOMbKO BbI3bIBATLCS, UCMOMNb3YS
uHctpykumn UC, unn CC (He CALL) B npeaenax Bbi3biBaemoro 6roka.
HeT orpaHnyenunii ansa nepegaym 6nokoB gaHHbix (DB, SDB) n ans cBA3aHHbIX
C HUMU UHCTPYKUUA (Hanpumep, OPN ...).
POINTER wucnonb3yeTtcs, korga nobor Tun AaHHbIX MOXeT ObiTb TUMOM
AaHHbIX dakTnyeckoro napameTpa. POINTER cogeput nonHbIn HaYanbHbI
appec (Homep DB, obnacTb gaHHbIx, agpec 6arnTa n agpec buta) dhakTuieckoro
napametpa.
Bbl MOxeTe HasHavaTb hopmanbHbein napameTp Tuna POINTER, gasas agpec
dakTnyeckoro napameTpa: Hanpumep, P # M50.0.
ANY ucnonb3ayetcs, korga nobor Tun gaHHbIX MOXET OblTb TUMOM AaHHbIX
dakTudeckoro napametpa. B gononHeHne K NosiHoOMy HavansHOMy agpecy B
ykasatene ANYnepearoT Takke NHHOPMaLMIO OTHOCUTENBHO TUMNa AaHHbIX U
ONNHBI obnacTu.
P # M10.0 Byte 10 (O6nactb 13 10 KOMNOHEHTOB TUNa AaHHbIX BYTE,
HauynHatowascsa ¢ MB 10).
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O6nacTtu ansa xpaHeHUs1 NepeMeHHbIX
Mepkepbl
] (@ e e N DBz
P ||| e DBy .
woen.(P) | | | | | DBx
“Knaccuyeckue" JlokanbHbIN Bnoku paHHbIX

obnactu PLC CTeK JaHHbIX
SI MATIC S7 Date: 04.11.2005 ; Information and Training Cen.ter
Siemens AG 1999. All rights reserved. File: PRO2_05E.9 "’4 Knowledge for Automation

KpaTtknin 0630p

Pll, PIQ, namsaTb
MepKepoB,
BBOA - BbIBOA,

JlokanbHbIN cTEK
OaHHbIX

Brnoku gaHHbIX

Kpome nporpammHbIx G5I0KOB, MporpaMMa rnorb30BaTerns Takke COCTOUT U3
OaHHbIX, coaepXaLlmx MHpopmaLmio OTHOCUTENBHO COCTOSIHUA NpoLecca,
CWUrHanos, un T.4., KoTopble 0BpabaTbiBalOTCA COrfMacHO MHCTPYKUMSM NporpaMmbl
nonb3oBaTens.

[MepemeHHble MOTYT MMETb MOCTOSHHOE MECTOMOJSIOXKEHME B NAMATM
n3obpakeHus npouecca, 06racTn namMaTM MEPKEPOB UIK B Briokax AaHHbIX. OHK
MOryT ObITb JUHAMMNYECKM NOMELLEHBLI BO BPEMS BbINOMHEHMS B L-Stack.
3OnemeHTapHbIe NepeMeHHbIE MOTYT BbITb 06BbABNEHbI B rNobansHON

Tabnmue CMMBOIIOB, PACMONOXEHHON B Narnke nporpammei.

B gononHeHne kK CMMBONMYECKOMY MMEHU NMEPEMEHHON, Bbl AOMKHbI Takke
ykasaTb 006racTb NamATu, COCTOSILLYIO U3 naeHTudukaTopa o6nacti n AnvHel, a
TaKke TMN AaHHblx (Hanpumep, FullCrate MW 10 INT).

B otnnume ot cooTtBeTCTBYIOWEN Tabnuubl cumeonoB B STEP 5 (Assignment List
- Cn1coK Ha3HayeHni), peakTtop NporpaMMbl pa3peLlaeT He TONbKO

MCMosib30BaHNE CUMBOJIMYECKOrO MMEHU BMECTO abCONOTHOMO ajgpeca. OH
TaKkxe

KOHTpONMpyeT npaBuibHOE NCMOMNb30BaHWE NepeMEHHON, Koraa napameTpbl
Ha3HayeHbl Npu Bbi3oBe Oroka.

[MepeMeHHble, KOTopble ObINN 0O6bSABMEHDbI B robansHoM Tabnuue CMMBOSIOB,
aBnsitoTca odwmmn. Bece 6rokv B nanke nporpaMmMbl UMEKT JOCTYN K HUM.
JlokaneHbI cTek gaHHbix (L-Stack) - obnactb Ansg xpaHeHus:

* BpeMeHHbIX nepeMeHHbIX Nornyeckoro 6noka, BKMYasi CTapToBYHO
nHepopmaumio OB.

» dakTnyeckne napameTpbl, KOTOPbIE HYXXHO Nepeaatb Npu BbI30BE OYHKLNNA.
* Jlornyeckue npoMexyTouHble pesynbTaTel B LAD-nporpamme.

O6nacTtu onsa nepemMeHHbix B L-Stack' e cospatoTcst gUHaMnyeckn BO BpeEMS
BbINOMHEHUs1 6rioka 1 ocBOGOXaaeTCs Nocne BbINOMHEHNUsS Brioka.

Brnokn aaHHbIX - 6110KN, NCNOMb3yeMble NormMdecknmmn 6nokamm nporpammbl
nonb3oBaTens A XPaHeHUst aHHbIX.

B oTnnuyme oT BpeMeHHbIX MEPEMEHHBIX, CoAepXaHne nepeMeHHbix B DB - He
N3MEHSAETCS, KOraa BbINOMHeHe 6rioka 3akoH4YEHO.
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Ha3HauyeHHBIN
ana OB1
L-Stack

Hanp., 256 6aunt

MeTOA (*)yHKLI,MOHMpOBaHVIﬂ JTIOKANbHOIo cteKa AaHHbIX
OB1 FB1 FC5
CALL. FBA1 CALL FC5
FC10
CALL FC10 <
LD pna OB1 LD gna OB1 LD ansa OB1 LD ansa OB1 LD pna OB1 LD ana OB1 LD pna OB1
LD ansa
LD ana FB1 FB1 LD ana FB1 15 s G
cBo6opHO LD for FC5 cBO6OAHO cso6opHO
cBo6oaHO cBoGoaHO
cBo6ogHoO cBo6ogHO
v s ] 1] =] =] =] =] ]

| LD= llokanbHble AaHHblEe |

SIMATIC S7
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JlokanbHbIN cTEK

AaHHbIX

Information and Training Center
Knowledge for Automation

°
Date: 04.11.2005 y
File: PRO2_05E.10 "P4

Kaxgomy knaccy npuoputeTa, To ecTb kaxxgomy OB, HasHayeH

COBCTBEHHBIN L-CTEK AN BpeMEHHbIX NepeMeHHbIx OB unun gononHUTeNsLHO
Ha3blBaeMbIX GIOKOB.

Mpexae, yem 6nok (OB, FB nnn FC) HauMHaeT BbINONHATLCS, cucTema
pes3epBupyeT ANHAMUYECKYI0 NaMsATb B L-CTeke AN BpeMEHHbIX MEPEMEHHbIX,
0ObsBNEHHbIX B YacTu Aeknapauun onoka. Namats oceBoboxaaetcsa nocne BE
(Block End - koHeL 6noka).

MocnepoBaTenbHOCTL [1pyBEeAEHHbIN BhILE Cnang nokasbiBaeT TUMNYHYO NOCNeAoBaTENbHOCTb

=Y

MpeumyuwecTea

uunknuyeckoro BeinosniHeHnst OB1. MNpexae, yem OB1 HaunHaeT BbINOMHATLCS,
onepaumoHHasi cuctema pesepBupyeT MecTo B namsTtu (B L-Steck'e) gna
BpeMeHHbIX nepemeHHbIx OB1. Takum o6pa3om, MOMUMO BPEMEHHbIX
nepeMeHHbIX, 0O BbSABIEHHBIX NOMb30BaTENEM, CO30AETCHA U UHULMANU3NpyeTcs
cTtapToBow nHgopmaumnen obnacts 20 B 6anT.

Mepen Havyanom BbinonHeHnst FB1, onepauunoHHas cuctema pesepupyeT
namsiTb AnNst BpeMeHHbIX nepemeHHbIx FB1. CooTBeTcTBYOLWast obnactb
NamsiTu HENOCPELCTBEHHO crieyeT 3a NaMATbI0 N1 BPEMEHHbIX NEPEMEHHbIX
OB1.

Mepen Havyanom BeinonHeHns FC5, onepauunoHHasa cuctema pesepsupyeT
namaTb Ansl BpeMEHHbIX nepemMeHHbix FB5 . CooTBeTcTBYOWas 06nactb
NnamsiTu HENOCPEACTBEHHO crieyeT 3a NaMATbH0 119 BPEMEHHbIX MEPEMEHHbIX
FB1.

Mocne 3aBeplieHusa FC5, cBA3aHHaa namsTb 0CcBOOOXaaeTCA.

Mocne 3aBeplieHus FB1, cBazaHHas namsaTb ocBoboXaaeTcs.

Tenepb onepauunoHHasi cuctema pesepsupyeT namaTb and FC10. 3ta obnactb
HEMNoCcpeaCTBEHHO CriefyeT 3a NaMsTbio ANs BpEMEHHbIX nepemeHHbix OB1 .
VMcnonb3ayeTca To MeCcTo NamsaTh, KOTOPOE NpPeLBapUTENBHO NCMONb30Barioch
ana FB1 n FC5, 1o ecTb BpemeHHble nepemeHHble FB1 n FC5 Tenepb
nepenncbIBaloTCS.

YnpasneHve BpeMEHHON NaMATH BbIMOSTHAETCSA ONepaLuoHHON CUCTEMOM U He
OOIMKHO ObITb OpraHM3oBaHO NMonb3oBaTteniem (No3BonsaeT nsbdexaTb OoWMBOoK
nporpaMmMmnpoBaHus).

Ecnn OB cooTtBeTCcTBYlOLLErO KNacca npuoputeta npepsaH OB ¢ apyrum
Krnaccom npuopuTeTa, MECTHbIE JaHHbIe He HY)XXHO cnacatb. PasnuyHeim OB
Ha3Ha4yeHbl COOCTBEHHbIE FTOKaNbHbIE CTEKU AAHHbIX.
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Mpumep: Ucnonb3oBaHue nokanbHoro creka LAD-peaakropom

MNMepexoabl B LAD STL npeacrtaBneHue

rrmmsammmaan

Hetwork 2i: Title:

o

0.1 0.3 Q0.0
|| || [ |

[ 1T L 1

0.4 0.5 Q0.4

MecTononoxeHue nepexonos

0.7 Q0.7

| | T |
1T S 1

[T | I = T | = | |

BcnomoraTenbHble

nepemMeHHble gns

NloKanbLHOro cTeka
AaHHbIX

oHHOoOHBBRHBPO HAHBBEH
(] [}
B IS B e R I B e S T O e v R

SIMATIC S7
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Mepexoabl B
penakTtope LAD

KoHHekTOpbI

Pepaktop LAD

BpeMeHHbIe
nepemMeHHble

Date: 04.11.2005 " Information and Training Ceqter
File: PRO2_05E.11 y Knowledge for Automation

MpviBeaeHHbIV BbILLE NpUMEp NokasbiBaeT NpeAcTaBreHne Nnepexoaos,
KOTOpblE MOXET 3anporpaMmmMmnpoBaTh Nosib3oBaTerNb C MOMOLLBIO peAakTopa
LAD STEP 7, BcTtaBnsas gononHuTenbHble katywky (Hanpumep. Q 0.7).

B STEP 5, nporpammupoBaHue nepexofos He 6bir0 BO3SMOXHO
HenocpeacTBeHHO. Monb3osaTens AoMKeH 6bin BCTaBUTbL BCNOMOraTebHyo
nepeMeHHy10, kak MpaBunio MepkepHbIn 6uT (connector), B mecte
BbIMNOSMHAOLLErocs nepexoaa, kak BbIXO4 CETU.

B cnegyoLlmx ceTax - OTAENbHOM ANSA KaX4oro OMNOMHUTENbHOro BETBNEHUS -
3Ta BCnomMorateribHas nepemMeHHas Toraa UCnonb3yeTcsi B KaKAOM Cryyae Kak
BXOA.

C nomouubto pegaktopa LAD STEP 7 Takue nepexofbl B nporpammMe BO3MOXHbI
HenocpeacTBeHHO. BHYTpeHHsA BcnomoraTenbHas nepemMeHHas - out
NOKanNbHOro CTeka AaHHbIX - Takke MCNoNb3yeTcs Npu BbIMONIHEHMU Nepexoa
pegaktopom LAD.

VMcnonb3oBaHne namaTy nokarnbHbIX AaHHbIX 4aeT rapaHTum B 3TOM criyyae,
4yTO ABe BcnomoratenbHble nepemeHHble (L 20.0 u L 20.1) He moryT GbiTb
n3MeHeHbl 6510KaMu, BbI3BaHHbIMM B 3TO Xe BpeMsl.

Monb3oBaTernb MONKET Takke 00bABNATb BpeMeHHble NnepemMeHHbIe B
YacTun AeKnapaunm n nony4yaTtb K HAM 0CTyn abContoTHO UM CUMBOJTUYECKMU,
TO eCTb 4Yepe3 yKa3aHHOe UMA.
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Brnoku paHHbIX (DB)
[octyneH ansa Bcex 6nokoB
PYHKUMA
—
el FC10 ]
FmoGanbHbIN
onok
OaHHbIX
DyHKUMA DB20
FC20
Ak3emnnsap DB ana FB1
PYHKLMOHaNbHBLIN Ak3emnnap
— onok 6510Ka AaHHbIX
FB1 DB5
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_05E.12 v,’d Knowledge for Automation
KpaTkuit 0630p Broku gaHHbIX UCNonb3yoTcs, YTOObl XPaHUTb AaHHbIe Nonb3oBaTensi. ToYHO

TaK e Kak, fiormyeckne 6roku, 6rokM gaHHbIX 3aHUMaKT MECTO B NaMsiTU
nonb3oBatens. [lepeMeHHble faHHble (HanpPUMep, YACNOBbIE 3HAYEHUST), C
KOTOpbIMK paboTaeT nporpamma rnonb3oBaTensl, HaxoaaTcs B Griokax AaHHbIX.

Mporpamma nonb3oBaTens MOXeT NoMNy4YnTb AOCTYN K AaHHble Groka AaHHbIX
Yyepes MHCTPYKUUM Ans 6uTa, 6anTa, crnosa unu aBoiHoro crnosa. JocTtyn
MOXET ObITb CUMBOMNUYECKUM UM aBCONIOTHBIM.

O6nacTtu npunoxeHus bnokn gaHHbIX MOryT ObITb CO34aHbl MONb30BaTENeM, B 3aBUCMMOCTM OT UX
coAepXaHus, pasnuyHbiMu cnocobamu. Pasnuyatorcs:

+ [nobanbHble (Shared - pasgensemble) 6110KK AaHHbIX: OHX CoOaepXaT
MHdOpMaLMIO, K KOTOPOW MOryT obpaluarb Bce norndeckme 610ku nporpaMmel
nonb3oBaTtens.

+  Ok3emnnspsbl (Instance) 6noka gaHHbLIX: OHM BCErfa HasHavatTCs s

ogHoro FB. [laHHble aToro DB fomkHbI TONbKO ObiTb 06paboTaHbl CBA3aHHLIM
FB.

Cos3paHue DB MmobanbHbIn DB cosgaeTca nnu ncnonb3yss DB-peaakTop, nnn B COOTBETCTBUN
C npeaBapuTenbHo co3gaHHbiM UDT (TUnom gaHHbIX, onpegeneHHbIM
nonb3oBartenem).

Ok3emnnsp 6Grnoka gaHHbIX CO34aeTcs, Koraa Bbi3biBaeTcst 6rnok FB.

Peructpsbl CPU nmeeT aByx pernctpa 6nokoB gaHHbix, permctp DB n peructp DI. Tem
CaMbIM MOTYT ObITb OTKPbITbI B OOHO M TO e BpeMsi ABa Oroka AaHHbIX.

Training Center ST-7PRO2
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Tun aaHHbIX: ARRAY

ARRAY (MaCCMB): Meas_value: ARRAY[1..10]

® prnna KOMMOHEHTOB ! “t Meas_value[1]: Real
C OANHAaKOBbLIM TUMOM N/ Meas_value[2]: _ Real

[AaHHbIX ALY - EEEE) [ Meas valuel3: Real

e OO6vbsaBneHue: CEEEH .
. OD,HOMeprIVIZ | Meas_value[10]: Real
Umsi_maccusa:ARRAY[minUHOekc..maxWHOekc] OF Tun_OaHHbIX;
* MHOIOMEpPHbIMN:
Ums_maccusa :ARRAY[minHOekc 1.. maxUHOekc 1, minUIHOekc 2..
maxWHdekc 2,...] OF Tun_J0aHHbIX;
Index: Tn gaHHbIX - INT (-32768...32767)

Mpumepsbi:
o (Ob6bsABneHVe NepemMeHHbIX:
* OoAHOMepHas: Meas_value: ARRAY[1..10] OF REAL;
* MHOromepHas: Position: ARRAY[1..5,2..8,...] OF INT;

e [locTyn K NEpeMEHHbIM:
« L #Meas_value[5] // 3a3py3uTb 5-i1 anemeHT maccusa
/l Meas_value B ACCU1
+ T #Result[10,5]

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_05E.13 v,’« Knowledge for Automation
KpaTtknn o630p Tun gaHHbix ARRAY npeactaBnsieT ob6ractb ¢ onpeaeneHHbIM YACTTOM

31EMEHTOB OJHOIO U TOrO XKe caMoro Tuna gaHHbix. Maccus (= ARRAY) moxeT
nmeTtb do 6 usmepeHuli (YCcno nHaekcos). CneaytoLme HanoxeHbl Ha TUMbI
AaHHbIX KOMNOHEHTOB MaccuBa:

*  OneMeHTapHbIN - HUKAKOrO OrpaHNYeHns

* CnoxHbin: DATE_AND_TIME, STRUCT, STRING, UDT

+ [lapameTpuyeckune Tvnbl He 4ONYCTUMBbI

* Twun FB HepgonycTuM (B MOAENN MYNbTUIK3EMNNAPOB)

Maccuebi He mo2ym 6bimb 8r10KeHHbIMU (T.€. HENb3sA co3faTb “maccuB
mMaccuBoRr”). Mpeaensl Anana3oHa MHAEKca onpeaeneHbl AMana3oHoM Tvna
INT, To ectb OoT -32768 go 32767.

OocTtyn STL nHCTpyKUMM MOTYT MCNONb30BaThCA ANS A0CTyNa K KOMNOHEHTaM Maccusa
anemMeHTapHbIX TUNOB AaHHbIX. KOMMNOHEHT MaccmBa agpecyeTcsi C MOMOLLbHO
MMEHN MaccmBa M MHOEKCA B KBagpaTHbIX CKOOKaXx.
MHaekc gomkeH 6biTb PUKCUPOBAHHOM BENTMUYNHOW, TO €CTb MOCTOSIHHLIM.
MHpekcaumsa nepemMeHHon BO Bpems BbiNonHeHna B STL He BO3MOXHa.

O6patute BHMMaHue VlHaekcauns nepemMeHHON MHAMBUAYanbHbIX 3fIEMEHTOB MacCuBa BO3MOXHa
TOnbKO Ha A3blke S7-SCL. NepeMeHHbIn JoCcTyn MOXeT OblTb OCYLLECTBIEH B
STL TONbKO C MOMOLLbI0O KOCBEHHOW agpecaunn (Yepes namsaTb U1
perncTpoBon).

Training Center ST-7PRO2
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O6bABNeHVe U UHMUMaANu3aunsa MaccuMBoOB

3 Eile

E " f f " M[=] E3
DB5 "Doclaration View" [— ]

Dl|@| &| | 4|el®| ¢ |dl | x|

*4.0

Initial Value

730000e+002) ,

3 {1.000000e+001}

DB5 "Data View"

+40.0 i3 File Edit lnsert PLC Debug Yiew Options window Help
Dfe] @ o %[5l ok o] 2]
ﬂ_l Type Initial WValue (Actual Value
sl =l Sl equence[1] REAL Z.730000=+002 |Z.730000e+002
equence[2] REAL 2.730000e+002 |2.730000e+002
equence [3] REAL 2.730000e+002 |2.730000e+002
equence [4] REAL 2.730000e+002 |2.730000e+002
equence[3] REAL 2.730000e+002 |2.730000e+002
equence[6] REAL 1.000000e+001 |1.000000e+001
equence [7] REAL 1.000000e+001 |1.000000e+001
equence [5] REAL 1.000000e+001 |1.000000e+001
equence[9] REAL 0.000000e+000 |1.000000e+001
equence [10] REAL 0.000000e+000 |1.000000e+001
esult[1l, 3] INT 5
esult[1, 4] INT 5 5 -
Press F1 for help. |Stat. Data:90 [Dyn. Data:0  [Insert [ .
Sl M ATl C S7 Date: 04.11.2005 Iv Information and Training Cen}ter
Siemens AG 1999. All rights reserved. File: PRO2_05E.14 i~ Knowledge for Automation

KpaTtkuin 0630p

MHuumnannsaumsna
MacCcuBOB

Mpumepsbl

MpuHaTHe
MHULIMaN13npyroLmnx
3HaYeHUn

B npuBegeHHoM Bbie npumepe B DB5 ob6bABNeHbl ABE NepeMeHHbIE TUna
ARRAY c nomoLpbto pegaktopa 6noka gaHHbix. BeegeHve B DB HoBol
nepemMeHHON BO3MOXHO Tonbko B npeacTtasneHun "Declaration view" (View ->
Declaration View):

» sequence: ARRAYJ[1..10] OF REAL

+ result: ARRAY[1..5,3..7] OF INT

OTaenbHbIM KOMNOHEHTAM MaccuBa MOryT 6bITb Ha3HaYeHbl 3Ha4YEeHUs Npu
obbsaBneHumn (He ansa napametpos FC, in_out napameTtpos FB nnv BpeMeHHbIX
nepemMeHHbIX). Korga KOMNOHEHTbl MHULMaNU3npyoTcs 3Ha4YeHneM, OHO
OOIMKHO ObITb COBMECTUMO C TUMOM AaHHbIX KOMMNOHEHTa. iHMunanusmpytowme
3Ha4eHusa BBOAATCA B KOMOHKY " Initial Value ", otgenstoTca apyr ot gpyra
3anaTon. Ecnun Heckonbko nocrneaoBaTeribHbIX KOMMOHEHTOB JOMKHbI ObITh
WHMLManmn3npoBaHbl OAHMM 1 TEM Xe 3HaYeHMeM, MOXeT UCMOfMb30BaTbCA
KoapbhmumeHT nosTopeHns. OH nomeLlaeTcs nepes NHULManu3npyoLwmnm
3Ha4YeHneM, KOTopoe JOIMKHO ObITb BBEAEHA B KPYTTbIX CKODKaXx.

5 (1. 23467E + 002) // cnepytolime 5 KOMANOHEHTOB - UHULMANN3NPOBaHbI

/l 3HaveHnem 123.467
5(7,2,3) [/l cnepytowme 15 KOMMNOHEHTOB NocnegoBaTeNbHO
/l vHMUMann3npoBaHbl 3Ha4YeHusMK 7, 2, 3

PesynbTaTt MHMumManm3saumm MoxeT ObiTb NPOBEPEH UM N3MEHEH B
npeactasneHuu "Data View” (View -> Data View). Ecnv yucno
VHULNANU3NPYHOLLNX 3HAYEHUIN MEHbLLE, YEM YUCIIO KOMMNOHEHTOB, TO
nocrnegHne KOMMOHEHThI, KOTOPbIM HE XBaTWUIO MHNLMANM3NPYLWMX 3HaYEHNIN
nony4yatot 3HayeHue “ 0 ”.

Ecnv BBeAeHbl HOBbIE MHULMANU3upyoLLmne 3HadyeHns B npeactasneHum DB
"Declaration View", oHu cTaHyT adppeKkTUBHbIMU (MMEIOLLUMN

CUny Kak chakTuyeckmne 3HadeHus1) nocne Toro, kak Bul Boibepete B
npegctasneHun DB "Data View" onuuto rmaBHoro mento Edit -> Inizialize Data
Block.

WHnumnanmnsmpytoLme 3Ha4eHms MacCMBOB B AeKnapauumn BXOOHbIX U
BbIXOAHbIX NapameTpos B FB npuHumaloTcs kak haktuyeckne sHavyeHus B
ak3emnnspe DB, korga oH co3gaH.
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SIEMENS

XpaHeHue nepemMeHHbIX Tuna ARRAY B namaTtu
OAHOMeprIﬁ MaccuB MHOFOMeprIﬁ MaccuB
e Twun gaHHbIX BOOL e [Mpumep.
T 6 S5 4 3 2 10 ARRAY[1..2,1..3,1..2] OF BYTE
Bantn? (8:7i6:5:4:3
BanTt n+1 A T.4. 12 1 1 10 9 Bant n1) BanTt 1.1.1
Bant n+1 Bbant 1.1.2
e Twun aaHHbIX BYTE, CHAR Baitt n+2 Bawr 1.2.1
BauT n? Bant 1 Bant 1.2.2
BawnTt n+1 Bant 2 Bant 1.3.1
BaiiT n+2 BaiiT 3 BaunTt 1.3.2
Bant 2.1.1
Bbaunt 2.1.2
Bant 2.2.1
e Twun gaHHbIX WORD, DWORD,...
. Bant 2.2.2
Bant n?
Y Croso 1 === Bawt 2.3.1
Bant n+1
Eitr 42 Baiit 2.3.2
anrnte) . CnoBo2 -----1
BanT n+2
) n = yeTHoe
SlMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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KpaTkui o630p

XpaHeHue
nepeMeHHbIX

To4yHOe MecTo XpaHeHusl B NamaATh nepemeHHbix ARRAY Heobxogumo Toraa ,
Korga, BO BPEMEHS BbINOMHEHNS, K MHOUBMAYaNbHbIM KOMMIOHEHTaM
obpalleHne NponcxoamnT, UCMOMb3yst KOCBEHHYHO afpecaLmio Yeppes namsTb
Unun Yepes perncTpsbl.

MNepemeHHas Tuna ARRAY Bcerga HaunMHaeTcs ¢ rpaHuubl CrioBa, TO eCTb B
OalnTe YeTHbIM agpecoM. [NepemeHHass ARRAY 3aHuMMaeT namsaTtb 0o
cnefyloLlen rpaHuLbl criosa.

KomnoHeHTbI ¢ Tunom gaHHbix BOOL HauuHawTca B 6uTe ¢ HaMMEHbLIUM
a[pecoM, KOMMOHEHTLI ¢ TUNom AaHHbix BYTE 1 CHAR B 6ainTte ¢ YeTHbIM
agpecoM. OTaenbHble KOMMOHEHTbI BHECEHbBI B CMIMCOK MOCNeAoBaTeNbHO.
B MHOromepHbIX MaccmBax, KOMNOHEHTbI XPaHATLCSA MO CTPOKaM, HauYnHas ¢
nepBoro namepeHus. Hoeoe nsamepeHne Bcerga HauMHaeTCcs B cnegytowem
BanTte, ecrnvm KOMNOHEHT 6anT unun GUT 1 B CreayLLem Criose, ecrnu
KOMMOHEHT UMEeEeT APYron TUM AaHHbIX.

06paTVITe BHUMaHue A,u,peca nHamemayarnbHbIX KOMNOHEHTOB MacCuBa B DB nokasaHbl B

npeactasneHum "Data View" B konoHke "Address".
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SIEMENS

Tun paHHbIX: STRUCT
STRUCT (CtpykTypa):

e [pynna KOMMNOHEHTOB Motor: STRUCT
pas3nn4YHbIX TUMOB Set_Speed:  REAL
AaHHbIX I Actual_Speed: REAL

e OObsaBneHue: Enable: BOOL

StructName:  STRUCT Disturbance: BOOL
Ums_komn1: Tun_OaHHbIX; END STRUCT
Ums_komn2: Tun_OaHHbIX; -
END _STRUCT
Mpumep:
e (OObsiBNEHNE NePEMEHHbIX: [ocTyn K nepemMeHHbIM
* MotorControl : STRUCT S #MotorControl.ON
ON : BOOL,; L #MotorControl.ActualSpeed
OFF : BOOL; T #MotorControl.SetSpeed
SetSpeed D INT;
ActualSpeed : INT;
END_STRUCT;
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_05E.16 ’>4 Knowledge for Automation

KpaTtknn o630p

DocTyn K
KOMMNOHEeHTaM

Tun ganHbix STRUCT (CtpykTypa) npeacTtaBnsieT cobon onpeaeneHHoe Yncno
KOMMOHEHTOB, KOXObIA U3 KOTOPbIX MOXET MMETb pasnunyHble Tunbl. CTpyKTypa
MOXeET MMeTb 40 8 YPOBHEN BNOXEHUN.

CTtpykTypa moxeT 6biTb 06bsiBfieHa B YacTu 06bsiBNeHUn noruveckoro 6noka, B
rno6anbHom DB mnu B onpeageneHHoM nonb3oBaTtenemM Ttune gaHHbix (UDT).
Ha Tunbl AaHHbIX KOMMOHEHTOB CTPYKTYPbl HANOXEHbI creayoLme
OrpaHUYEHUs:

* OnemMeHTapHbIA TUN AaHHbIX - HUKAKUX OrpaHuyeHun

* CnoxHbin - DATE_AND_TIME, ARRAY, STRUCT, STRING,UDT

» [lapameTpuyeckne TUNbl JAHHbIX - HEBO3MOXHbI

* HeBoamoxeH Tun FB (B Mmogenu MynbTUaK3emMnnsipoB)

STL-MHCTpYKUMM MOTYT UCNOMb30BaTLCA ANA AOCTYNa K KOMMOHEHTaM

CTPYKTYpPbl 9fIEMEHTapHbIX TUMOB AaHHbIX.

KoMMOHEHT CTPYKTYpbl agpecyeTcs, NCMOoNb3ys:

*  Uwmsa_Cmpykmypsbi. Vims_KomnoHeHma

Touka gomkHa 6biTb BCcTaBneHa mexay Mmvs_Cmpykmypsbi Vimsi_KomrnoHeHma
Kak pasgenurerib.

Ecnu rnybuHa BnoxeHus CTpykTypbl 6onbLuas, To €CTb KOMMOHEHTbI
CTPYKTYpbI - B CBOIO 04epedb ABMSOTCH CTPYKTypamm, TO AOCTYN K CaMbiM
HU3KMM KOMMOHEHTaM CTPYKTYpPbl BO3MOXEH MO CNeayoLLen cxeme:

* Umsa_Cmpykmypel. Ums_KomnoHeHma. Ums_lNodkomnoHeHmMa. ...
Touka gormkHa ObITb BCTaBrneHa Mexay MeHaMm KOMMOHEHTOB U
NMOAKOMMOHEHTOB B K&XKAOM Cryyae.
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SIEMENS

Mpumep: O6bABNeHMEe MaccuBa CTPYKTyp ¢ nonsamu tuna ARRAY

DB6 "Declaration View"

i} File Edit Inset PLC Debug Yiew DOptions

O6bABNEeHUE CTPYKTYp

=leix]

Window  Help

Dles(E-lm] s 6 [m]e] o] bl [ e 0] w2l| | elzs]esle=]i2 b

Rddress |Hame Type Tnitial Value Comment. ﬂ
0.0 STRUCT
+0.0/ [axis ARRAY[1..4] - A
0.0 STRUCT HELAD/STL/FBD - [DBE -- tost\SIMATIC 4005CPU 414-1] DB6 "Data View = EX
3} File Edit Inset PLC Debug View Options Window H: =18
+0.0| |Start EOOL FALS
Dlsle-l@] &) & |e|a] ol tildl [ a0 o ]| e ls[e] ool
+0.1| |[stop BOCL TRUE
Addr [H T, Initial Wal Actual Val
+z.0| |Position ARRaY[1..10] S b HE = = = =
0.0[axis[1].Rtart EBOOL FALSE ALSE
P
0.0 SHieT 0.1[Aaxis[1].8top BOOL TRUE TRUE
+0.0 cutoffpoint fron|REAL 0.00 2.0|axis[1] .Position[1].Cutoffpoint front |REAT 0.000000=+000 0. 000000=-+000
+4.0 cutoffpoint back|REAL 0.0 6.0[Ax15[1].Position[1].Cutoffpoint hack  |REAL 0.000000=+000 |0.000000=+000
w.0 Stoppingpoint en a.00 10.0|axis[1].Position[1].Stoppingpoint REAL 0.000000=+000 [0.000000=+000
14.0|axis[1].Fosition[2].Cutoffpoint_front |REAT 0.000000=+000 0. 000000=-+000
=1z.0 END_STRUCT
= 16.0[ax15[1] . Position[Z].Cutoffpoint back  |REAL 0.000000=+000 |0.000000=+000
=12z.0 END_STRUCT 22.0[ax1s[1].Position[2].Stoppingpoint REAT 0.000000=+000 |0.000000-+000
=488 .0 END STRUCT 26.0[axi=[1].Position[3].Cutaffpoint_front |REAT 0.000000=+000 0. 000000=-+000
g 30.0[axis[1].Position[3].Cutoffpoint hack  |REAL 0.000000=+000 |0.000000=+000
34.0[axis[1].Position[3].5toppingpoint REAL 0.000000=+000 [0.000000=+000
L[ e, 1: Emors A 2 Info 38.0[axi=[1].Position[4].cutoffpoint front |REAT 0.000000e+000 |0 .000000e+000
Press F1 for help. [Dffline 42.0[Axis[1].Position[4].Cutoffpoint hack  |REAL 0.000000=+000 |0.000000=+000
46.0[Axis[1].Position[4].5toppingpoint REAL 0.000000=+000 [0.000000=+000
50.0[axis[1].Position[5].Cutaffpoint_front |REAT 0.000000=+000 0. 000000=-+000
54.0[axis[1].Position[5].Cutoffpoint hack  |REAL 0.000000=+000 |0.000000=+000
58.0[axis[1].Position[5].5toppinapaint REAT 0.000000=+000 [0.000000e+000 =
« >
[ETATE T 1 Erors 2 tnfo £
Press F1 for help. | Dffline. |&bs  [INS MOD 4
° -
SIMATIC S7 Date:  04.11.2005 yS Information and Training Center
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KpaTtknin 0630p

HDocTtyn

NHnumanusauunn

CTPYKTYpblI

MpuHaTune

MHULMANU3NPYHOLLMX

3HayYeHun

B npuBeneHHOM Bbille nNpuMepe B Npefenax DB6 ob6bsaBnieH, oTaeNbHbIN
maccuB ARRAY [1 .. 4] ¢ komnoHeHTamu Tuna STRUCT ("Hall_1") ¢ nomoLbto
WHKPEMEHTHOTO peaakTopa 6/10KOB AaHHbIX.

CTpykTypa B CBOIO 04epeab COCTOUT U3 TpeX KOMMOHEHTOB, NepBble ABa U3
KoTopbIX , TO ecTb "START" n "STOP" nmetot Tmn gaHHbix BOOL. Tpetun
KOMMOHEHT umMeeT TnnoB AaHHbiXx ARRAY [1 .. 10].

KomnoHeHTbl aToro Trna aaHHbix ARRAY [1 .. 10] nmeeT B cBOIO ovepenb Tun
STRUCT c komnoHeHTamu Tuna REAL "Cutoffpoint_front", "Cutoffpoint_ back" n
"Stoppingpoint".

OTﬂ,eJ’Ibele KOMIMOHEHTbI MOTYyT ObITb afpecoBaHbl Ccriegayrwmnm o6pa30M,
Hanpumep:

« L "Hall_1" .Axis [3] .Position [7] . Cutoffpoint_back

« S'Hall_1".Axis [2] .START, v T.4.

OTaenbHble KOMMNOHEHTBI CTPYKTYPbl MOTYT 6bITb MHULMANM3NPOBaHbI
HavanbHbIM 3Ha4YeHueMm (ctonbed"” Initial Value"). He moryT 6b1Tb
WHMLManNu3npoBaHbl cnegyolme napameTpbl U nepemMeHHbIe :

* Jltobble napameTpbl FC

* in_out napameTpsl B FB

» JlokanbHble gaHHble B OB, FB n FC

Tvn gaHHbBIX MHULMANU3MPYIOLLEro 3HaYeHWs J0KeH ObiTb COBMECTUM C
TWUNOM JaHHbIX KOMMOHEHTA.

Ecnu BBegeHbl HOBbIE MHULManNuU3npyoLwmne 3HadyeHns B npeacrasnexHumn DB
"Declaration View", oHn cTaHyT 3EKTMBHBIMU (MMEOLLMMUN

CUny Kak chakTU4ecKmne 3Ha4veHus1) nocne Toro, kak Bel BbibepeTe B
npeacrtasneHun DB "Data View" onuuto rmaBHoro mento Edit -> Inizialize Data
Block.

WHnumnanmnsmpyoLime 3aHadeHms CTPYKTYp B AeKnapaLmm BXOAHbIX U
BbIXOAHbIX NapameTpoB B FB npuHMMaloTcs kak dpakTnyeckmne 3HavyeHus B
ak3emnnsipe DB, korga oH co3gaH.
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XpaHeHue nepemeHHbIXx Tuna STRUCT B namaTun
CprKTypbl C 3JfIeMeHTapHbIMU CprKTypr CO CINOXHbIMU
TUNamMmum gaHHbIX TUNamMmum gaHHbIX

7 6 5 4 3 2 1 0
Bait n? 6! 131201 MpaHuua
BaiT n+1 Bant HanonHuTens crosa KOMMOHEHTb!
. N [ C 3neMeHTapHbIMU ]
BainT n+2 Baitt 1 | TMnamu aaHHbIX
Bant n+3 bawt 2
FpaHuua
BaunTt n+4 Bant 3 crnosa
Baut n+5 Bait HanonHutens KOMNOHeHTbI
7 7 7 7 — C TMMaMu JaHHbIX —
BaunT n+6 i 16i5:14:3:2:11 ARRAY
BaiT n+7 Bant HanonHutens
MpaHuua
Baunt n+8 cnoBa
------- CnoBo 1 -----1 — —
BaiT n+9 KoMMoHeHTbI
— C Tunamy gaHHbIX —
STRUCT
——————— Cnoso 2 -----1 — —
) n = yeTHoe
SIMAT'C 87 Date: 04.11.2005 ;' Information and Training Center
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KpaTtknn o630p

XpaHeHue
nepemMeHHbIX

3HaHMe TOYHOro MecTa XpaHeHus B naMsiTu nepemeHHbix STRUCT
HeobxoaMMoO Torga, Korga, Bo BPeMs BbINOMHEHMS] 06palleHne K KOMNOHEHTaM
NPOUCXOOUT UCMONb3Ysi KOCBEHHYIO agpecaumio Yepes NamsiTb Uu Yepes
perucTpebl.

MepemeHHaa STRUCT Bcerga HaunHaeTcs € rpaHuULbl CrioBa, TO ecTb ¢ 6anTa
C YeTHbIM agpecoM. [lanee oTaenbHbIe KOMMNOHEHTLI PACMONOXKEHLI B NAMSATU B
nocnegoBaTenbHOCTU Ux 06baABneHus. MNMepemeHHaa STRUCT 3aHumaeT
namsiTb 4O CReaytoLlen rpaHmubl criosa.

KoMnoHeHTkl ¢ Tunom gaHHbix BOOL HaumHatoTca Ha rpaHuue 6anTa ¢
Mnagwero 6uta, KOMNOHEHTbI ¢ TUNOM AaHHbiX BYTE n CHAR Ha rpaHuue
6anTa. KoMNoHeHTbI ¢ ApyrMMn TUNnaMm AaHHbIX BCErga HauymHaTCsa Ha
rpaHuLe cnoea.
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Tun paHHbIX, onpeaeneHHbIN nonb3oBaTtenem: UDT

UDT- TMn aaHHbIX, onpeaeneHHbIM Nofib3oBaTenieMm:

e co3gaeTcs LWaOGNoH
ANsA ganbHeunLwero ncnonb3oBaHUA
B 00 bABNEHUsIX

® [0CTyneH Ans Bcex 6510KoB
M3 NpOorpaMmMHOMN nankm

Mpumep:
e OnpepaeneHne HOBOro TUNa AaHHbIX (CTPYKTYPbI):

UDT1 STRUCT
SetSpeed : REAL;

ActualSpeed : REAL; UDT1: STRUCT
Enable : BOOL; Set_Speed:  REAL
Eh?lIDStgtFlgrL]JCCeT': BOOL; Actual_Speed: REAL
e O6bsABNeHMe NepeMeHHbIX: Enable: Boot
« Motor 1: UDT1: Disturbance: BOOL
Motor_2: UDT1; END_STRUCT

e [JlocTyn K nepemMeHHOMN:
= L #Motor_1.ActualSpeed

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
<
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KpaTtknn o630p Korga ogHa v Ta e CTpYKTypa AaHHbIX 4acTo NOBTOPSIETCS B NporpaMme
nonb30BaTens UNu Korga CTPyKType AaHHbIX AOIMKHO OblTb 4aHO COOCTBEHHOE
ums, Toraa B STEP7 moxHO onpeaenuTb CoO6CTBEHHbIN, NONb30BaTENbLCKUIA
Tmn gaHHbix (UDT = User Defined Data Type) (nogo6Ho typedef Ha si3bike
BbicOkoro ypoBHs "C" unu type B "PASCAL").

C nomoLLbio Co34aHHbIX TUMOB AaHHbIX pellaemas 3agadya MoXeT ObITb
3anporpammupoBaHa 6onee adekTmBHO. lNonb3oBaTeny MoryT Torga B
NpoeKTe NCMNONb30BaTb TUMbl AaHHbLIX, NPUCNOCOBEHHbIE K X Npobneme.

Cos3paHue UDT UDT cosgaetca DB-pegakTopoM unm TEKCTOBbLIM pegakTopoM U 3aTeM
coxpaHsieTcs B nanke 6rokos, kak 6nok (UDT1 ... UDT65535).
CumMmBonnyeckoe NMs MoxXxeT ObITb HasHadeHo ans UDT
B Tabnuue cumBornoB. Yepe3 UDT cosgaeTtcs rmobanbHbii "LWwabnoH", KoTopbIn
MO>XXHO UCNONb30BaTh, Tak YAacTO, Kak 3TO0 HEOBXOAMMO MPU 06BABNEHUN HOBbIX
NnepeMeHHbIX Unu ans cosgaHus rnobansHoro DB.

Training Center ST-7PRO2
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SIEMENS

Ucnonb3oBaHue UDT

UDT5
ELAU!:) ILfrBY - [UDTS -- test\SIMATIC 4000CPU 414-1]
{F File Edit Inset PLC Debug Wiew Options Window Help _|ﬁ||1|
Dlsfz (6] &l ilElel ole) vl wl el pepdsl]]
Address |Hame Type Initial Value Comment
0. STRUCT | | FC23
vl E—— p— R LAD/STL/FBD - [FC23 - test\SIMATIC 400\CPU 414-1] M=
. BEOpes i+ File Edit |nset PLC Debug Miew Options ‘Window Help _Iﬁllﬂ
+2.0| [ActualSpeed INT — = = ; -
e e - = - Tl 5 o e e
o n e
I I I3 7 U
+4.1| |Dizturhance EBOOL ﬁl '<<|>>'| @I "—I -Il-l%l-()lll_)l_fl]_[l LI T =
=6.0 END_STR 0.0[in Speed INT
I
ouk
SBDT. s e 2.0[in_out Drive ARRAT[1..10] _
*6.0|in out UDTS
Press F1 for help. = -
temn
4 »
A #Drive[l].Ensble ;I
A #Drive[Z].Enable
A #Drive[3].Enable
A #Drive[4].Ensble _I
A #Drive[5].Ensble
A #Drive[6].Ensble =
s N P TP A =
[ATATD DT teEmors 2 v /
Press F1 for help. Qffline Abs  [Nw1 Ln7 [INS ML
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_05E.20 ~ Knowledge for Automation
KpaTtknn o630p B npueeneHHom Bbiwe npumepe co3gaH UDTS ¢ 4-s3 komnoHeHTamm (SetSpeed,

ActualSpeed, Enable, Disturbance) ansa cTpykTypbl ABUratens u 3atem B
pasgene obbaBneHun B FC23 cospaH in_out-napametp tTuna ARRAY ¢ 10
KoMnoHeHTamu Tvna UDT5.

HavanbHble 3HavyeHnsa  [lonb3oBaTtenb onpeaenseT TUMbl AaHHbIX, JAeT UM HavamnbHbIe 3HAYEeHUS U

ana UDT 3aTeM UCMonb3yeT UX B CBOEN MporpamMme TOYHO Tak Xe, Kak CTPYKTYpbl.
Ctpyktypa UDT Takas xe, kak n ctpyktypa STRUCT. Npu cozgaHmum UDT He
co3faeTcsi NepeMeHHbIX, KoTopble MoryT obpabaTbiBaTbCsi B Nporpamme
nonb3oBatens. UDT - "wabnor", koTopbin Bl MOXeTe ncnons3oBaTb Tak
yacTo, kak Bam 310 Heobx0aMMO Ans co34aHUSA HOBbIX NEPEMEHHbIX.
Tarke kak B CTPyKType, Bbl nmeeTe BO3MOXHOCTb YCTAHOBUTL HavarbHbIE
3HauyeHns B UDT. Ecnn UDT nocne 3Toro ncnonb3yeTcs And o6bsasneHms
NnepeMeHHbIX, CoAepXXaHUe 3TUX NepeMeEHHbIX MHULManM3MpyeTcs HavanbHbIMU
3HauyeHnsamm UDT (aTo He gencTtBuTensHo ang napameTpos B FC, in_out-
napameTpoB FB 1 BpeMeHHbIX NepeMEHHbIX).

Cos3pnaHue DB UDT moxeT Takke Ucrnornb3oBaTbCs kak obpasel, ans cosganusa (Ouanor: New
Data Block) rmobanbHoro 6rnoka gaHHbeix. B atom cnyyae DB cosgaetcs ¢ Ton
)Ke CaMOW CTPYKTYPOW U C TEMU XKe HavamnbHbIMU 3HAYEHUAMU, YTO U Y
cootBetcTBytowwero UDT.

Training Center ST-7PRO2
for Automation and Drives Page 5 - 20/28 lMepemMeHHble 1 Tunbl AaHHbIX STEP 7



SIEMENS

Twun panHbIX: DATE_AND_TIME

CTpykTypa:
y lop Mecsu )
BavT n’ (90 ... 89) : (01 ... 12) Bant n+1
v OeHb Yachb! 5
BanTt n+2 (01 ... 31) : (00 ... 23) Bant n+3
" MuHyTbI CeKyHAbl 3
Bant n+4 (00 ... 59) | (00 ... 59) BailT n+5  4_gockpecenbe
T ; 2=lMonepensHuK
. MunnucekyHabl DeHb ) i:gTopHMK
BaT n+6 1 (000 ... 999) “?ﬂ?‘)‘" BaiT n+7 5=q21e'BA:pr
: - 6=MaTHuua
7=Cy660Ta

e Bce 3HauyeHus xpaHaTbca B BCD ¢opmaTte

e [peayctaHOBKU NepeMeEHHbIX:
DT#lNop-Mecsu-OeHb-Yacbl:MuHyTbI:CekyHabl.[MunnucekyHabi]
Mpumep: DT#1998-03-21-17:23:00:00

e Pab6ota yepe3 pyHkuumn IEC-6Mbnmnoteku
) n = yeTHoE

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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KpaTtknn o630p Tun gaHHbix DATE_AND_TIME npegcTtaBnsieT MOMEHT, COCTOSILLUIA 13 AaTbl 1

"BpemeHun aHs". CokpalleHne DT MOXeT Takke MCMNosfb30BaTbCS BMECTO
DATE_AND_TIME.

DATE_AND_TIME unu DT - kntoyeBble crnoBa 1 NO3TOMY MOTYT Takke bbiTb
HanMcaHbl CTPOYHLIMK OyKBaMMU.

MpeaycTaHOBKM lMepemeHHasa moxeT ObITb NPpeayCTaHOBEHA Ha HaYanbHOe 3Ha4YeHue npu
06bsBNEHMM (3TO HE AeCTBUTENBHO Ans napameTpos B FC, in_out-
napameTtpoB FB 1 BpeMeHHbIX NnepeMeHHbIX). 3HavyeHue s npeaycTaHOBKU
JOMKHO UMETb TUM:

+ DT #l'og-Mecsu-[OeHb-Yacbl:MuHyTbl: CekyHabl. MunnucekyHabl
OnpegeneHne MUNNUCEKYHI MOXET ObITb OMyLLEHO.

Ucnonb3oBaHue MepemeHHble TNa DATE_AND_TIME moryT 6biTb 06paboTaHbl nnm ¢
MOMOLLbIO abCONIOTHOrO AOCTYNa K MHAMBUAYaNbHbLIM KOMMOHEHTaM Ui ¢
nomoLbto pyHkuun IEC-6mbnmoTeku.

O6patuTte BHMMaHue Tekyuiee BpeMsi AHS u3 yacoB CPU B peanbHOM maclitabe BpeMeEHN MOXeET
ObITb NpoymTaHo ¢ nomowpio SFC1 (READ_CLK). Bpemsi Bo3Bpawaetca SFC1
B BbixogHOM napameTtpe Tuna DATE_AND_TIME.

Training Center ST-7PRO2
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®yHKUMU Ansa paboTbl ¢ nepeMeHHbiMu TUna DT

IEC-6mnbnunoTteka B Standard Library V3.x

e FC1 (AD_DT_TM): ®yHkums FC 1 gobasnsieT NpogorkMTensHOCTL BpeMeHn (B dhopmare
TIME) k momeHTy (B popmaTe DT) 1 BO3BpaLLaeT HOBbIN MOMEHT (B coopmate DT) kak
pesynbTar.

e FC34 (SB_DT_DT): ®dyHkuns FC 34 BbiumTaeT asa momeHTa (B dpopmate DT) v BosspalyaeTt
nNpoAocmKNTENBLHOCTE BpeMeru (B doopmaTte TIME) kak pesynbTar.

e FC35 (SB_DT_TM): ®yHkuusa FC 35 BbluMTaeT NpoaorKUTENbHOCT BpeMeHu (B hopmate
TIME) n3 momeHTa (B bopmate DT) n Bo3BpaLLaeT HOBbI MOMEHT (B popmaTe DT) kak

pesynbTar.

e FC3 (D_TOD_DT): ®yHkumsa FC 3 o6beaunHsieT aaHHble B dpopmare DATE v TIME_OF_DAY
(TOD) n Bo3BpaLiaet pesynbtaT B popmate DATE_AND_TIME (DT).

e FC6 (DT_DATE): ®yHkuus FC 6 nssnekaet gaHHble popmara DATE n3 chopmara
DATE_AND_TIME.

e FC7 (DT_DAY): ®dynkuma FC 7 usenekaet aeHb Heaenu us coopmata DATE_AND_TIME.

e FC8 (DT_TOD): dyHkums FC 8 usenekaet fgaHHble popmara TIME_OF_DAY us popmara
DATE_AND_TIME.

e OyHKuuu cpaBHeHus ansa DT #MepemenHbix: FC9 (EQ_DT), FC12 (GE_DT),
FC14 (GT_DT), FC18 (LE_DT), FC23 (LT_DT), FC28 (NE_DT)

S I MATI C 87 Date: 04.11.2005 " Information and Training Center
3 1. ”‘
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Kpatkui o630p Mpu yctaHoBke STEP7 Takke yctaHoBnmBaeTcs Standard Library V3.x ¢ noa-
oubnuotekon IEC Converting Blocks, koTopasi coaepxut doyHKLMM 4ns
obpaboTkm IEC -TMnoB AaHHbIX.

OyHKUMKM anga obpaboTkm nepemeHHbix Tuna DATE_AND_TIME - Takke
HaxoaaTcs B 3Ton 6BubnuoTeke.

FC1, FC35 Mpwn ncnonb3zoBaHmm FC1, FC34 n FC35 gomkHbl 6bITb COGMOAEHDI
cnegyowe MOMEHTbI:
MOMEHT BpeMeHu (NnapameTp T) JommKeH HaxoanTbes B ananasoHe mexay DT
#1990-01-01-00:00:00. 000 n DT # 2089-12-31-23:59:59. 999. ®yHKUMA He
BbIMOSHSET NPOBEPKY BXOAHbIX NapameTposB .
Ecnu napameTpbl Tuna DT He HaxoouTcs B AnanasoHe, ykasaHHOM BblLLE,
pes3ynbTaT OrpaHU4eH COOTBETCTBYHOLLMM 3HavYeHnem, n BR-6ut ycraHosneH
“0”.

FC34 MOMEeHTbI JOIMKHBI HAaXoaAUTbCA B AnanasoHe mexay DT # 1990-01-01-
00:00:00. 000 1 DT # 2089-12-31-23:59:59. 999. ®YHKUUA HE BLINOSHAET
npoBepky Bxoga. Ecnu nepsbin MOMeHT (napameTp T1) 6onbinii, 4em BTOpOK
(napameTp T2), pesynbTat nonoxurteneH. Ecnvu nepsbii MOMEHT MeHee, YeM
BTOPOW, pe3ynbTaTt oTpuLUaTeSbHbIN.

Ecnu pesynbTaT BblunTaHMsa BHe AnanasoHa tuna TIME, To oH orpaHuyeH
COOTBETCTBYIOLUMM 3HadYeHnem n BR-6uT yctaHoBneH B “0”.

FC3, FC6, FC7, FC8 3Tu dyHKUUKM He coobLuatoT o cBomx owwmnbkax. [onb3oBaTtens cam

OTBETCTBEHEH 3a HaszHa4YeHMe BXOOHbIM NapaMeTpamM KOPPEKTHLIX 3HAYEHUN .

DYHKUMM cpaBHeHUA PyHKLMN CPaBHEHUA TakkKe He BO3BpaLLAloT KOAA OLIMGKM.
DyHKUMW CpaBHEHWUS BO3BPAaLLAloT pesynbTaT CpaBHEHUSA B NapameTpe
RET_VAL: ecnu cpaBHeHue BbinonHeHo, To RET_VAL = TRUE , a ecnu HeT -
RET_VAL = FALSE.
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NepemeHHas Tuna STRING (cTpoka) :
e Tun aaHHbIX STRING - cTpoka cumBonoB Ao 254 cMMBONOB ANUHOMN
e [lpumeHeHue: 06paboTKa TeKCTOBbIX COOOLEeHUN
e O6baABneHue:

Mpumepsbl:
e OO6bBbsABNeHMe nepemMeHHOWN:

e OOpab6oTKa:

Tun paHHbIX: STRING

= Wmsa_Cmpoku: STRING[maxNo]: ‘ Tekcm_uHuyuanusayuu'
(Ctpoka makcumym n3 maxNo cumsonos, maxNo: 0... 254)

= Umsa_Cmpoku: STRING: ' Tekem_uHuyuanusayuu'
(CTtpoka makcumyMm 13 254 cumBoros)

= Fault_signal : STRING 'Motor_ failure_4'
(MepemeHHas Fault signal vHMUMANU3NpPyeTCHa Yka3aHHbIM TEKCTOM)

= Warning : STRING[50] "'
(“nyctas" nepemeHHaa Warning, moxeT cogepxaTb 4o 50 cumBonos)

= 3MIeMEeHTapHbIA JOCTYN:
L #Fault_signal[5] (3arpysuTtb 5 -1 cumBon us Fault _ signal)
= O6paboTka nocpeacteom FC n3 IEC- 6ubnmnortekm

SIMATIC 87 Date: 04.11.2005 " Information and Training Center
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KpaTtknn o630p Tun ganHbIX STRING (cTpoka) ucnonb3yeTcs A4S XpaHeHUsi CTPOK CUMBOJIOB

(Hanpumep, TEKCTOBbIX coobLleHun). Taknum obpa3om, npoctas " cuctema
06paboTKM TEKCTOB (CO0bLLEHUS)” MOXET BbITb ocyecTeneHa B S7-CPU. Tun
AaHHbIX STRING npegcraBnseT CTpoky CMMBOMOB (Makcumym 254 cumBona).
Yuncno, ykaszaHHOe B KBafpaTHbIX Ckobkax B 00bsaBnerHuu (1 .. 254) naet
MaKCMMarnbHOE YMCIO CUMBOJIOB, KOTOPbIE MOIYT ObiTb COXpaHEHbI B
nepemeHHon STRING. Ecnu ata nHpopmaums He ykasaHa, STL/LAD/FBD-
pedakTop NpUHUMaeT ANVHY, paBHyto 254 cumBona.

K poctyny K K oTgenbHbiM cumBonam nepemeHHon STRING moxHo

CTPOKOBbIM

obpawaTbes ¢ noMmowbio STL- MHCTPYKUMIA ANS 3NIEMEHTapPHbIX TUMOB:

nepemMeHHbIM » L StringName [5] //3arpy>xaeT 5-bIi CUMBON NEPEMEHHOMN

dakTnyeckas obpaboTka nepemeHHbix STRING (TekcToB coobLyeHuin)
BO3MOXHa npu ucnons3osaHne FC IEC-6mubnunoteku.

MHnumanunsaums Mpun o6bABNEHUN, nepeMeHHble Tuna gaHHbIX STRING moryT ObiTb

"NpeaycTaHoBreHbI" HaYanbHbIM TEKCTOM (3TO HE OTHOCMUTCS K NapamMeTpam
FC, nkin_out- napameTtpam FB , a Takke K BDEMEHHbIM NEPEMEHHBIM).
MHunumanmnsaums nponcxogut B ASCII -kogax cumeonos Ecnv gomkHbel ObiTb
BKIIOMEHbI CrieumarnbHble CUMBOJbI NS YNpaBneHus, To nepen HAMU OOMMKeH
ObITb NOMelLLeH 3Hak gonnapa ($) .

CneuvarnbHble CUMBOSbI:

- % MpocToit cumBon gonnapa

- $L, 9% BobipaBHue nogaun (LF)

« $P,$p TMopgaua cTpaHuupl

 $R,$r TMepeBon kapeTku

$T,$t  Tabynsatop
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Mpumep:

Baitt n?
BanTt n+1

BanT n+2

Bant n+3
Bant n+4
Bant n+5
BawT e n+
BanTt n+7
BawnT n+8

Bant n+9

) n = yeTHoOE

XpaHeHMe CTPOKOBbLIX NepeMeHHbIX B NaMATH

e OObBLABNEHUe c UHULManNu3auuen
= Given_ name: STRINGI[8]: 'OTTO'
e XpaHeHue cTpOKOBOM nepemMeHHon "Given_ name"

OnpeaensieT MakcCMManbHOE YUCIIO COXPaHAeMbIX
max anuHa= 8 > 3HaKoB, TO eCTb AJNHA, yKasaHHasi B aeknapauuvu

Tekywas anuHa=4 | —  OnpefensieT YUCIO 3HAKOB B HacToslLee BpeMst

coxpaHeHHbIX B nepemeHHon Tuna STRING

1- cumon= "0’
2-1 cumson = 'T' O MWHdopmaumsi OTHOCUTENBHO MAaKCMManbLHOFO Yucna
- COXpPaHsIeMbIX 3HAKOB WU OTHOCUTENbLHO TEeKyLLei
3-1 cumeon ='T' ONVHbI MOXeT GbITb oueHeHa dyHkumsimm IEC-
- oubnuoTeku.
4-n cumson = 'O’
B#16#00
B#16#00
B#16#00
B#16#00

SIMATIC S7

Siemens AG 1999. Al rights reserved.

KpaTtknn o630p

XpaHeHue
nepemMeHHbIX
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MepemeHHas Tuna STRING 3aHumaeT B namatn makcumym 256 6antos, 13
KOTOpbIX Makcumym 254 Ganta 3aHMMalT "4nCTble AaHHbIE", TO eCTb CMMBOIIbI,
KOTOpblE COXpaHSsiET Nonb3oBaTerb.

MepemeHHble STRING Bcerga HauMHaeTCs Ha rpaHuLe CroBea, To

€CTb B OaliTe ¢ YeTHbIM agpecom.

Mpun co3gaHMn NnepemMeHHO MakcumarnbHas AnvHa BBOAUTCS B NEPBbIA 6anT
NnepemMeHHOW COornacHoO 00bsABNEHMID. AHANOrMYHO, NPV MHULMaNM3auum nnm B
npovecce 06paboTkn ncnonb3yemasaB HacTosLLiee BpeMa AnNnHa, T.e. AnvHa
COXpaHEHHOW CTPOKM CMMBOSIOB BBOAUTCHA BO BTOpPOMN GanT.

O6a uncna Tpebytotcs dpyHkumnamn IEC-6mubnmotekn npm obpaboTke
nepemeHHbix STRING.

CwumBonbl coxpaHsitotcst B ASCII-koge. HesaHaTble 6anTbl B nepeMeHHON
STRING 3anonHeHbl npu uHuumanusaumm B # 16 # 00.

Mepepa4ya napameTpa NepemenHble Tna STRING MoOXHO nepepaBaTb B G110KM TOYHO Tak Xe, Kak

nepemeHHble Tuna ARRAY mnnn STRUCT. OHu OOIMKHBI UMETL TY Xe ANUHY,
4YTO B 0OBbABNEHMM hOPMarbHOIO NapameTpa.

Mepenayva cdaktnyeckux sHavdeHmnTuna STRING napameTtpam Tuna
POINTER unu ANY FC unu FB Takke Bo3MoXxHa.

Training Center
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Functions for Processing STRING Variables
IEC-6mnbnuoTteka B Standard Library V3.x
e FC2 (CONCAT): dyHkuma FC2 o6beauHsieT ase nepemenHble Tuna STRING B ofHy CTPOKY.
e FC4 (DELETE): ®ynkuus FC 4 yganseT L cumBonoB oT P-ro cumBona B CTpoke

e FC11 (FINF): ®yHkums FC 11 HaxoauT nonoxeHne BTOPOii CTPOKM B npeaenax nepeoii
CTPOKM.

e FC17 (INSERT): ®yHkums FC 17 BcTaBnsiet cTpoky u3 napametpa IN2 B cTpoky u3
napameTpa IN1 nocne P-ro cumBona.

e FC20 (LEFT): ®yHkuma FC 20 nocrasnseT nepsble L CMMBOMOB CTPOKM (fleBas YacTb
CTPOKM).

e FC21 (LEN): ®yHkuus FC 21 Bo3BpalyaeT TeKyLLyo AnnHY CTpoku (B GaiiTax).
e FC26 (MID): ®yHkuma FC 26 nocTaBnser CpeaHIon CeKUMI CTPOKM

e FC31 (REPLACE): ®yHkuma FC 31 3ameHsieT L cumsornos nepsoii ctpoku (IN1) ot P-ro
cMMBONa (BKNIOYUTENBHO) CMMBOMamMm BTOpon cTpokm (IN2).

e FC32 (RIGHT): ®dyHkums FC 32 noctasnsieT npasble L cCMMBOMOB CTPOKY (NpaBast 4acTb
CTPOKM).

o ®yHKUMM cpaBHeHUA ans nepemMeHHbIX TMNa STRING: FC10 (EQ_STRING),
FC13 (GE_STRING), FC15 (GT_STRING), FC19 (LE_STRING), FC24
(LT_STRING), FC29 (NE_STRING)

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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KpaTtknn o630p Mpwn yctaHoBke STEP 7 Takke ycTaHaBnmBaeTcsa Standard Library ¢ noa-

oubnuotekon IEC Converting Blocks, koTopas coaepxut doyHKUMM Ans
obpaboTkm IEC -TMNOB AaHHbIX.

O6patute BHMMaHue OyHKuUK, B 0OLLEM, BbIMOMHAKOT OLEHKY OLUMOKM C MOMOLLbIO MaKCUMaribHOM
ONNHBI NN PaKTUYECKON NCMONb3yeMOon ASMHbI CTPOKK. Ecnun dpyHkumnn
obHapyxmBaeT owmnbKy, To, Boobwe, BR-6uT yctaHaBnueaetcs B “0”.
HeTtanbHoe onucaHve nHanBuayanbHbIX PYHKLUUA MOXET ObiTb HANOEHO B
avnanoroson nomowwm ans IEC-6nbnmnotekn.

®DyHKUUKM cpaBHEHUs1 DyHKLUN CPAaBHEHMS NCMONHSAET NeKkcuKorpadmyeckoe cpaBHEHNE CUMBOIIOB
cTpoku. CpaBHEHME CMMBOSOB NPOUCXOOUT, HaYMHas crieea, no ux ASCII-
kogam (Hanpumep 'a’ bonblue, yem 'A' 1 'A’ meHbLUE, Yem 'B').
MepBbIN OTAMYaOLWNIACA CUMBOI ONpeaenseT pe3ynbTaTt cpaBHeHus. Ecnu
nesasi YacTb bonee ANMHHON CTPOKM MAEHTUYHa Bonee KOpPOTKOW CTPOKE, TO
bonee gnMHHasA CTpoka ABNAeTCcA OonbLUEN.
®PyHKUMM He BO3BpaLLAlOT koga owmnbkun. PesynbTaTt yHKLMN CpaBHEHMUS
Bo3BpaluatoT B napametpe RET_VAL : ecrnn cpaBHeHWE BbINOSHEHO -
RET_VAL = TRUE, ecnu HeT - RET_VAL = FALSE.
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YnpaxHeHue 5.1: UIcnonb3oBaHue CNOXHbIX TUMNOB AaHHbIX
| uDT99 "Motor" |
Address |[Hame Type Initial Walue
0.0 STRUCT
+0.0| |Zetspeesd REAT 0. 000000e+000
+4.0| |Actual3pead REAT 0. 000000e+000
+8.0| |SetActDiffMax REAT 5.000000e-002
+1Z.0| [Enable BOOL FALSE
+1Z.1| |Disturbance BOOL TRUE
=14.0 END STRUCT
DB51 "Conv_area_Motors"
Address |Hame Type Initial Value
‘ 0.0 STRUCT
: : +0.0| |ConvArea 1 Motor ARRAY[1..20]
*14.0 UDTSS
+280.0| |ConvArea 2 Motor ARRAY[1..20]
. *14.0 UDTSS
=560.0 END STRUCT
AN
Hall_1
SIMATIC S7 Date:  04.11.2005 N Information and Training Center
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Uenb ynpaxHeHus:

3apgava

YTto menartb

Knowledge for Automation

File: PROZ_05E.26 '9’4

O3sHakomnenne ¢ gaHHbiMu cnoxxHoro Tuna STRUCT, a Takke ¢ 06paboTkol ¢

nomouysto UDT.

B koHBenepe MykoMorbHOro npeanpuatmsa ectb 20 ABuratenen 04MHaAKOBOro
Tnna. Mo aTon Npu4nHe ANs ynpasBneHns KOHBENEPOM HYXXHO CO34aTb
nepemeHHyto Tuna ARRAY.

C opyrou CTOpOHbI, CTPYKTYpa AaHHbIX AN KaXA0ro OTAeNbHOro Asurartens
WMOEHTUYHA, TaK YTO MOXXHO oaHaxabl co3aaTte UDT.

3anucb gaHHbIX ABUratens cocTouT U3 crneayowen nHpopmauum:

.

SetSpeed (REAL): CKopocCTb, ykaszaHHas AUuCneT4yepom
ActualSpeed (REAL): W3mepeHHasa akTuyeckas CKOpoCTb
SetActDiffMax (REAL): MakcumMaribHbIN MPOLEHT OTKITOHEHUS
MeXAy 3aaHHON U haKTUYECKOW CKOPOCTbLIO,
yKa3aHHOW B COOTBETCTBMM C rapaHTmen
KayecTBa
Enable (BOOL): Cwvrtan paspelueHusi, nogaBaembli
avcneTyepom

Disturbance (BOOL):  OK curHan, Bo3Bpaliaemblin gucnetyepy.
Mpexpae Bcero cosgante UDT99 "Motor" ¢ Heob6xoamMmon CTPYKTYpPOA.
Wuuynannasmpyinte UDT99 cneaytowum obpasom:
SetSpeed. 0.0
ActualSpeed: 0.0
SetActDiffMax: 0.05 (cooTBETCTBYET MakCMManbHOMY

OTKIMOHEHWI0 5 % )
Enable: FALSE
Disturbance:  TRUE
Cospawnte DB51 "Conv_Area_Motors". B npegenax DB51 o6bsaBuTe aBe,
nepemenHble ConvArea_1_Motor n ConvArea_2 Motor Tuna ARRAY[1..20]
C KOoMnoHeHTamu Trna UDT99.
MpoBepbTe cogepxmmoe DB51 B npeacrasneHnn data view.

Training Center
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YnpaxHeHue 5.2: [locTyn K CIIOXHbIM TUNaM AaHHbIX
OBl Title
Hetwork 1): Title:
FC52
Moto OK="Motor oK"
—{EN
SethActDiff —"nIFF DINT®
"Conv_area Motaor
s".ConvArea 2 Mo SetActDiffDisp —="DIFF_ECD"
tor[7] —Maotaor
ENO
Symhol Information:
PHDEBSL.DEBE3GL .0 "Cony area Motors".Convirea & Motor[7V]
8.0 Motor OK
MDO DIFF DINT
D10 DIFF BCD
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
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Llenb ynpaxHeHus:

3apava

YTto menatb

O3HakomIieHne ¢ JOCTYNoM K napaMeTpam M NepeMeEHHbLIM CIIOXHOro Tmna
JaHHbIX, Takke 0b6baBneHHbIX kak UDT.

OnepauunoHHble pexmnmMbl OTAENbHbIX ABUratenein OormkHa ObiTb NpoBepeHa B
yHKummn FC52.

FC52 nmeeT cnegytolime CBONCTBA:

+ FC52 oxnpaet 3anucb gaHHbIX oboro Asuratens B BXOAHOM napameTpe
#Motor (UDT99).

+ FC52 nocraensert, B BoixogHoM napametpe #Motor _OK (BOOL), TRUE,
ecnn 6ut Disturbance He yCTaHOBNEH, U NPOLIEHT OTKIIOHEHUSI MEXAY
SetSpeed n ActualSpeed - meHblue, Yem SetActDiffMax B 3anvucy gaHHbIX 4nst
OBuratensi, KOTopasi MOCTynaeT Ha BXog,.

* Kpowme Toro, FC52 BosBpallaeT pa3HocTb Mexay SetSpeed n
ActualSpeed kak DINT-uncno nnm kak BCD-4ncno B BbIXOAHbLIX NapameTpax
#SetActDiff (DINT) w # SetActDiffDisp (DWORD).

* B cnyyae nepenonHeHus npu npeodbpasosanHum kK DINT nnn DWORD REAL
uncen, FC52 ycranasnueaet BR-6ut B "0".

1. Cospatb FC52 ¢ HeobGxoammbIMm CBOMCTBaMM

2. BuizBatb FC52 B OB1. CHabaute napameTp Bxogda #Motor 3anucbto
OaHHbIX anga 7-ro apuratens us ConvArea 2.

BeiBecTu BbixogHon curHan #Motor OK Ha Bbixog Q8. 0.

Takke cHabanTe BbixogHble NnapameTpbl # SetActDiff n

#SetActDiffDisp ¢ dpaktnyeckmumm napametpamm MDO n QD10 (uudpposon
nokas)

3. Barpysutb 6noku k CPU.

4. TMpoeepuTtb FC52 ¢ nomoLubio pyHkumn "Monitor/Modify Variable",
onpenensas pasnuyHble 3Ha4YeHUs B 3anuncu.
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HononHuTenbHoe ynpaxHeHue 5.3:
YteHne BpemeHu n aatbl ¢ nomowbio SFC 1 (READ_CLK)
SFC1
EN ENO —
RET_VAL{- ??.7
CDT |_??2.?
MapameTpbl
MapameTpbl OnucaHne  Tun gaHHbIX O6n. namaTn KommeHTapun
CDT OUTPUT DATE_AND_TIME (DT) D,L Bbixoa Ans Tekywero BpeMeHu
OHA 1 aTbl
RET_VAL OUTPUT INT ,Q, M, D, L Kopa owwmbku
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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Lenb ynpaxHeHusa: OH

3apava Co

YTto menatb 1.

aKOMUTBLCA CO CNOXHbIM TUNoM gaHHblx DATE_AND_TIME.

3gante FC53 co cneaylowmmmn yHKUMOHANbHBIMN BO3MOXHOCTSIMU:
FC53 Bbi3BpaLLaeT TekyLee " BpeMsi AHA " C MOMOLLbI0O CUCTEMHOM
dyHKuun SFC51.

Yacbl 1 MUHYTHI BbiBEAUTE Ha LndPOBON ANCNNEn.

Cospaiite 6nok FC53 ¢ BbiLeynoMaHYTbIMU (OYHKLMOHAMbHbLIMU
BO3MOXXHOCTAMM.

Beizosute FC53 B OB1.

B SIMATIC Manager npoBepbTe C MOMOLLbIO BbIGOpa MEHHO

PLC -> Set Time and Date, npaBuWrbHO N1 ycTaHoBEHbI Yackl CPU.
3arpysute FC53 n OB1 B CPU.

lNpoBepbTe Nporpammy.
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Bbi3oB 6110KOB U moaernb MYJIbTUIK3eMNnAapoB

SIMATIC S7 Date:  04.11.2005 ; Information and Training Center
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Broku ans cTpyKTypMpoBaHHOro nporpaMmMmmpoBaHusi
OB 1 FB1 FB10
Moaynspusauns A _ -
7 . _ _|Controller|—
NMOJIHOU 3agaun: = Motor 1 =
e YacTHble 3apaum peliaroTcs B
MX COBCTBEHHbIX Gnokax FB2 FC5 SFC
° — = imi == . —
HasHaueHune napameTpoB " Valves =~ Lnrlmt = ok
aAaeT rMbkocTb B - v~ value [« ]
Mcnonb3oBaHUN
+ Mpumep: Linkn 6ypeHus c DB 2
napametpom Ans rny6uHel OB 1 FB1 |
Appec [lekn. WUmsa Tun
0.0 in Start BOOL
0.1 i St BOOL
MNosTOopHOE uUcnonb3oBaHue . 20 out Motoron  BOOL
ONoKoB: ) 4.0 out Speed INT
6.0 stat Speed_old INT
e BrOKN MOTYT BbI3bIBaTLCS CALL FB1,DB2 0.0 temp Calc_1 INT
TakK 4acTo, KaK 3To TpebyeTtcs 2{2[,‘ ;;: 8:(1’
. Motor_on :=Q12.0 .
e OrpaHu4yeHusA: Speed | =QWid A aStart
+ He pomxHo 6bITb gocTyna K . AN :hsnmr_o"
rnobanbHbIM agpecam . . —
« CBs3b TONbKO Yepes
napameTpbl
SlMATlC 37 Date: 04.11.2005 A" Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO2_06E.2 ">4 Knowledge for Automation
YT1o Takoe Kor,qa B ynpasidemMomMm npouecce BCTpevarTca I'IO,CI,06HbIe nnn NgeHTn4YHble
CTPYKTypupoBaHasa ¢yHKumm, Bol uwete obuiee, pelueHve n onucbiBaeTe ero B
napamMmeTpvpyemMom
nporpamma? 6noke.

OT0T 610K HEOAHOKPATHO BbI3BAETCS B MPOrpaMMHOM Lukie. MNpu aTom emy
nepenaroTcsa pakTMyeckne napameTpbl, Heo6xoaMMble NPV JaHHOM BbI30BeE.

MpeumywectBa PasgeneHune nporpammbl Nonb3oBaTens Ha MHAMBUAYarbHbIE GrOKM MMeeT
cnegylowme npeMmyLLecTaa:

* o6Lwas crnoxHasi 3agada MoxXeT ObiTb pasaerneHa B MeHblumne, 6onee sicHble
YyacTHble 3agayun. bnoku ang YyacTHbIX 3agay MoryT ObITb CO34aHbl U
npoBepeHbl He3aBMCUMO ApYr OT Apyra .

* C MOMOLLbIO NapameTpoB BrIokn MOryT BbITb pa3paboTaHbl IMbkuMK B
NCNOSIb30BaHUN.

Hanpumep, 6nok ansa 6ypeHnst MoxeT ObiTb CO34aH C NapaMmeTpamm Ansi
KoopauHaT v rmybvHbl OTBEPCTUS.

* Bnoku mMoryT BbI3bIBaTbCS Tak 4acTo, Kak 31O TPebyeTcsi, C pasnmyHbIMU
hakTU4ecknMn napameTpamu.

HeorpaHnyeHHbI BbI30B Gri0ka BO3MOXKEH TOJbKO TOrga, ecriv BHyTpu 6noka
HeT HMKaKOro BbI30OBa agpecoB, TMNa BXOA0B, BbIXOOOB, MEPKEPOB U
nepemMeHHbIX 13 DB.

Bnokn gomkHbl 00WaTbCs ¢ "BHELLIHMM MUPOM" UCKMIOYMTENBHO Yepes3 CBOMU
napameTpbl.

* briokn B STEP 7 moryT 6bITb 3mMeHeHb! 1 3rpyxeHbl B CPU Bo Bpems
BbINOMHEHUS HE3aBUCUMO ApYr OT gpyra. Tem obpasom, Bel MoxeTe,
Hanpumep, Mo4epHM3NPoBaThL NporpaMMHoe obecrneyeHme CUCTEMbI, B TO
BPEMS KaK OHO HaxoauTCs B JENCTBUM.

» [Ina MHOMMX cneumanbHbIX 3a4ad MoryT ObiTb MOCTaBEHbI BO B3apaHee
CO3[aHHbIX CTaHOAPTHbIX GubnuoTekax.

* Bnoku ang yacTo Mcnonb3yemMbix CTaHAAPTHBIX 3ad4a4y MoryT ObiTb
06beanHeHbl M3roToBMUTENEM B onepaumoHHon cucteme CPU B coopme
CUCTEMHbIX (DYHKLMOHUI
(cuctemuble 6nokn (SFB) nnn dyHkuumn (SFC)).

Training Center ST-7PRO2
for Automation and Drives CTp 6- 2/25 Bbi3oB 6r10Kk0OB 1 MOAENb MYIbTUIK3EMMNNAPOB
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0O630p 6nokoB STEP 7

Twn 6noka

CBoncrBa

OpraHu3aumnoHHbI
6nok (OB)

- NONb30BaTeNbCKMN MHTEpdEenc
- cuctema npuoputeTtos (0..28)
- cneuymanbHas cTapToBasi MH(OPMaLMs B JIOKanbHOM CTeKe AaHHbIX

®PyHKUMOHANbHbIN
6nok (FB)

- napameTpupyeMbIi
- C NaMATbIO

®yHkums (FC)

- napameTpupyemMas (NnapameTpbl HAa3HA4YalTCs NPU BbIZOBE)
- MOXET UMETb BO3BpALLAEMOE 3Ha4YeHNe
- 6e3 namaTn

Bnok gaHHbIX

- XpaHeHWe CTPYKTYPUPOBaHHbIX NOKanbHbIX AaHHbIX (3k3emnnsp DB)

(DB) - XpaHeHune rnobanbHbIX AaHHbIX (BOCTyNeH 13 nioboro mecta nporpaMmmbl)

g”ﬁlﬁ“;gsg"nb%m - FB (C namMsTbi0) XpaHALLMiics B onepaLmMoHHol cucteme CPU

61¥0K (SFB) ¥ Bbl3bIBaeMbIVi NMonb3oBaTenemM

CuctemHas - FC (6e3 namsATu) xpaHsimiics B onepaumoHHol cucteme CPU

dyHkums (SFC) 1 BbI3blBaeMbI NONb3oBaTeENEM

CuncTemHbIn

GrOK AaHHbIX - Brok AaHHbIX ANA AaHHbIX KOHbUrypaumm u napameTpoB

(SDB)
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File:  PRO2_O06E.3 v Knowledge for Automation

KpaTKVIFI 0630p Ons pasgeneHus CIOXHOW 3aJa4n aBToMaTU3aLmm B MEHbLUME YacTHbIE

3agaun, STEP 7 npegnaraet psag pasnuyHbiX O6510koB. ATW YacTHble 3agaydun
OTpaxalT TEXHONOrMYeckme OyHKUMM CUCTEMBI UK NpoLiecca.

Knacchkl 6nokos
B STEP 7

Brnoku, nx dpyHKuMM, X CTPYKTypa U NpuMeHeHne o0GyCrnoBeHbl
nporpaMmMon nonb3oBaTens.
Briokn B STEP 7 moryT - B COOTBETCTBMM C UX COAEPKAHNEM - ObITb pa3aeneHsbl
Ha [Ba Knacca:
* Nornyeckne Gnokw:
Jlornyeckne 6nokm - opraHusaumnoHHble 6oku (OB), dyHkunoHanbHbIe 6110kKK
(FB), dyHkuun (FC), a Tarke cuctemole pyHkumoHanbHble 6nokn (SFB) n
cuctemble pyHkumm (SFC).
B atux 6nokax cogepaTbCs MHCTPYKLMU NPOrpaMMbl NOMb30BaTeNs.
* BnNoku gaHHbIX:
Brokn aaHHbIX - Nonb3oBaTensckue 6mokun aaHHbIX (DB) n cuctemHble 6rnoku
AaHHbix (SDB).
Monb3oBaTtenb MOXET XpaHWUTb AaHHblE B BPEMS BbINOMHEHNSI NPOrpaMmbl
1 nony4atb AOCTYM K 3TUM AaHHbIM B 6onee nosgHee Bpewmsi.
CopaepxaHue cucteMHbix 6rokoB gaHHbIx (SDB) ucnonbsyet
ucknountensHo CPU (HasHauyeHust napameTtpoB). SDB cosgatoTtcs

He nporpammon nonb3osartensi, a UHcTpymeHTamu Tuna HW-CONFIG nnn
NETPRO.

Training Center
for Automation and Drives
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agpecam

npoueccopa

MapameTpupyemMble 610KuU:

e [lapameTpoB Tuna in, out, n
in_out MoXxeT ObITb CKOJNbKO

TpebyeTtcA
e bBe3 namMATH, TO eCTb TONBKO BuinonHeHue inOn1 BOOr
BpeMeHHble NnepemMeHHble npoepamMmmbi out Off BOOL
COOTBeTCTBYI'Ol.l.Ie
Tpe6oBanus IEC 1131-3: UL e | |
e Tak MHOro BXoAHbIX On_1:= 1041
napameTpoB, KaK 3To On.2 = o2 A Eon )
TpebyeTcs i i = #Off
e ToNbKO OAMH BbLIXOAHO l l
napameTp RET_VAL /I /| /

e Het goctyna k rmo6anbHbIM
nepeMeHHbIM U aBCONIOTHLIM

Pacluupsitotr Habop MHCTPYKL UK

CBouncTBa (pyHKLUN

Function FC10

SIMATIC S7

Siemens AG 1999. All rights reserved.

KpaTtknn o630p

MpumeHeHune

CooTBeTCcTBME
¢pyHkunam IEC-1131

Date: 04.11.2005 A Information and Training Center
File: PRO2_06E.4 y Knowledge for Automation

®yHKUMM NpeacTaBnsaeT napameTpupyemble 6nokm 6e3 namatu. B STEP 7 oHun

MOryT UMETb Tak MHOIO BXOHbIX MapamMeTpoB , BbIXOAHbIX NapaMeTpoB n

BXOOHbIX/BbIXOAHBIX MapamMeTpoB, Kak 3TO TpebytoTcs.

DYHKLMM HE UMEIOT HUKAKOW MaMsITU, T.€. HE CYLLIECTBYET HUKAKON OTAESTbHOMN,

MOCTOSIHHOM 06acTN AaHHbIX AN XpaHeHWs pe3ynbTaToB. BpemeHHble

pe3ynbTaTthl, KOTOPbIE AOCTYMHbI B TEYEHME BbINOMHEHNS PYHKUUN, MOTYT ObITb

COXpaHeHbl TOMbKO BO BPEMEHHbIX NEPEMEHHbIX COOTBETCTBYHOLLLEro

NOKanbHOro CTeka AaHHbIX.

DyHKLMKM paclumMpsoT HAabop MHCTPYKUMIA Npoueccopa.

PyHKUMM NpeXae BCEro UCMONb3YIOTCS, KOrga 3HadeHns OyHKUMM OOIDKHbI

ObITb BO3BpaLLEeHbl Bbi3biBaoWmUm 6nokam. (Hanpumep, matematmnyeckme

dyHKUUK ).

Ecnu dpyHkunn gomxkHel cootBeTcTBoBaTh IEC 1131-3, To Heobxoaumo

cobnogaTe crnegyowme npasuna:

*  OYHKUUM MOTYT MMETb Tak MHOIO BXOAHbIX MapamMeTpoB, Kak aTo TpebyeTcs.
OpaHako, OHV A0MKHBI BO3BpaLlaTh pesynbTaT TOMNbKO B OAHOM BbIXOLHOM
napametpe RET_VAL.

* [nobanbHble NepeMeHHbIE HE MOTYT HU YATATbCS, HU ObITb 3anMcaHbl B
npegenax QyHKumu.

* AGCOnMTHbIE agpeca He MOTyT HU YNTaTbCH, HU BbITb 3anncaHbl B
npeaenax pyHKUmK.

*  Hukakune ak3emnnapbl PyHKUMOHANbHbIX 6ITIOKOB HE MOTYT BbI3blBATLCS B
npegenax yHKuuu.

M3-3a oTcyTCcTBYHOWEN "NamMaTn", Bo3BpaLlaeMbln pesynbTtaT
COOTBETCTBYIOLLEN 3TUM HOPMaM (DYHKLUW, UCKITIOUNTENBHO 3aBUCUT OT
3HavYeHuI BXOAHbIX NapameTpoB. [Mpy oAMHaKoBbIX BXOAHbLIX NapameTpax,
YHKUMSA Takke BO3BpaLLaeT OAMHAKOBbLIN pesynbTar.

It is therefore up to the programmer to create norm-conforming functions or to do the block programming

and structuring in STEP

7 as itis in STEP 5.

Training Center
for Automation and Drives

ST-7PRO2
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MexaHu3m nepegaviun 3fieMeHTapHbIX TUNOB AAaHHbIX
SnemeHTaprle CbaKTVI'-IeCKVIe
napamMeTpbl B: [
e obGnacTu namsiTu MepKepoB §|
e ob6nactu oTo6paxeHus npouecca 1:0;0:1;0:0 m 0
e L-cTeke Bbi3biBaloLlero 6rnoka T
OB1 OB1 ®yHkumsa FC10
in On_1 BOOL |<
BbinosiHeHue ----- |in On_2 BOOL
npozpamMmmbl | r---|out Off BOOL
— | | BLD 1
CALL FC10 = L 200 B |
Oon_1:= 101 uc FC 10 D
On 2 := 10.2 P# 0.1 < Vol A #0n_1
off ,:= Q8.0, P#H 02<+--1----"! A #On_2
Y L P#Q 8.0 +--1----- : = #Off
\lI I, |‘ l \ BLD 2 \‘ Ill
I'Iapameprl dakTuyeckme /I/|/ ®opmanbHbie
6noka napameTpbl napameTpbl
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_06E.5 ’>4 Knowledge for Automation

MapameTtpbl FC

MexaHn3m nepenaym

3amevaHue

HaHHble ona o6paboTku MoryT ObITb NepefaHbl Bbl3biIBAaEMOM OyHKLMKU. ITa
nepefaya AaHHbIX MIMEET MECTO MUCKIIOYMTENBHO Yepes CNNCOK NapameTpos,
koTopbin nosiensetca nocrne CALL. VimeHa n Tunbl gaHHbIX NapameTpoB 61oka,
KOTOpble NOABNATCHA, 00bABNEHbI B YacTu geknapauum FC.

MoryT 6bITb 06bsIBNIEHbI BXOAbLI (TONBKO AN YTEHMS ), BbIXOAb! (TOMbKO AN
3anvcu) n napameTpbl BXoAa-Bbixo4a (4TeHue 1 3anuchb) .

Homep napameTpoB HeorpaHuyeHo (xBaTurno 6bl mecTa B namsAtu!), nmeHa
MOryT cogepxaTb MakcumyM 24 cumsona. Kpome Toro, napameTpbl MOXHO
CHabanTb getanbHbIM KOMMeHTapueM. Ecnn 6nok He MeeT napameTpoB, TO UX
CNUCoK oTcyTcTByeT npu Bbi3oBe FC.

HauuHag BbinonHaTb komaHgy CALL, STL/LAD/FBD-peapakTop cHavana
BbIYMCISIET yKa3aTenm ¢ ykazaHnem obnactu ons Bcex akTn4eckmx
napameTpoB M3 Cnncka hopMasibHbIX MapamMeTPoOB U COXPaHSET MX cpasy nocne
BbI30Ba MHCTpyKumn FC.

Ecnun Tenepb umeet mecto B npegenax FC goctyn k popmansHoMy napameTpy
(Hanpumep: A #0n_1), CPU onpegenseT nHcTpykumio Bbizoa FC oT agpeca
BO3BpaTa, coxpaHeHHoro B B-cteke. 13 cnucka napameTtpoB FC onpenenser
ykasaTesnb C ykasaHmem obnactu Ha bakTM4Yeckue napameTpbl, KOTopble
nocTaBneHbl B COOTBETCTBME (hopmanbHbIM napameTtpam. [JocTtyn K
hakTMyeckumM napameTpam Toraa OCyLLEeCTBSETCS Yepes 3TOT ykasaTerb.

OTOT MexaHu3M nepegayvum HasblBaeTcs "nepegada no cebinke”.

OTOT MexaHn3M rnepefaydn vYepes ykasaTernb BreYeT 3a cobol cnegyolLee:
+ Bce napameTpbl 6noka AomKkHbI ObiTe Ha3HaveHb! Npu Bbi3ose FC.

+ [lapameTpbl 6510Ka He MOTyT GbITb MHULMANM3NPOBaHbI B AeKapauuu.

Ecnu 6nokoBbIvi napameTp NOCTaBMeH B COOTBETCTBMNE PakTUHeCKoMy
napameTpy 13 DB nnu ecnn ncnonb3ytoTca CROXHbIE TUMbl AaHHbIX, TO
nepefaya napameTpa ctaHoBuTCS 6onee crioxHou. (cm. MNpunoxexue).

Training Center
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Bbi3oB (hyHKLUMUI C NapamMmeTpaMm CNOXHbIX TUNOB

Mpumep: Nepenaya napameTtpa Tuna ARRAY B dbyHKUUIO

ﬂLAD}'STLJ'FBD - [test\ARRAY s\ _\FC21 - <Offline>]

[

Press F1 far help.

[Insert

Press F1 for help. [Stat. Datz:30 [Dyn. Data0

Ha3HauyeHue napameTpoB CNOXHbLIX TUNOB BO3MOXHO TOJIbKO CUMBOSIUYECKUN

Network 1: Mes Val oOBaBjeH kak array B FC21

CALL FC 21
Mes Val:="Temperature".sequence
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_06E.6 ~ Knowledge for Automation
KpaTtknn o630p MapameTpbl crnioxHoro Tnna gaHHbix (ARRAY n STRUCT) npegnaratoT SICHbIA U

3 PEKTMBHBIN NYTb ANA Nepefayn 6onbLINX KONNYECTB CBA3AHHbIX AaHHbIX
MeXAyY BbI3bIBAOLLMM U Ha3blBAaeMbIM BGriokamm.
MaccuB unu CTpyKTypy MOXHO nepeaath B Bbl3bIBAEMYHO (PYHKLIMIO KaK MOSHYO

NnepemMeHHyIo.
HasHauyeHue lMepenaBaemblit NnapameTp SOIPKEH MMETb TOT XKE CaMblil TUM AaHHbIX, YTO U
napameTpoB dakTuyeckuin napameTp.

MapameTpsl cnoxHbix TMNoB ( ARRAY, STRUCT, DATE_AND_TIME un
STRING) moryT nepegaBaTbCA TONbKO CUMBOJTUYECKM.

Tak kak nepeMeHHbIe CIOXXHOro Tvna AaHHbIX MOryT HaXOAMTbCS TONbKO B
Gnokax AaHHbIX UMK B NTOKanbHOM CTeke AaHHbIX, (DakTUYecKMin napameTp
[OIDKeH unm BbITb pacnonoxeH B 6roke AaHHbIX (rnMobanbHOM 1nu ak3emnnsipe
DB) nnu B nokanbHOM CTeke AaHHbIX Bbl3biBatoLLero 6rnoka.

Mocne Toro, kak pegaktop STL/LAD/FBD npoBepun COBMECTUMOCTb TUIMOB
OaHHbIX (baKTMYEeCKOro napamMeTpa u napameTpa, 00bABNEeHHOro B 6noke,

Tonbko Torga cosgaetca POINTER ¢ Homepom DB 1 MEX30HHbIM yKasaTenem
Ha bakTnyeckumn napameTp, nepeaasaembin B FC.

OtoT POINTER nomelaetcs B L-cTek BbisbiBatoLlero 6noka (V-obnactb) ¢
nomoLLbio MakpoBbizoBa. OToT POINTER BaxeH gns nporpammucTa, B
YaCTHOCTWU, Koraa k nepegaHHoOMy napameTpy HY>KHO obpalLaTbCsi KOCBEHHO
(cMm. MpunoxeHwne).

O6patnte BHMMaHue * Yn1cro 3aHATbIX NoKamnbHbIX AaHHbLIX MOXET OblTb OnpeaeneHo Yepes MeHo
View -> Block Properties.
» KomnoHeHTbl ARRAY mnn STRUCT mMoXHO Takke nepegaBaTb B GI10KK, ecrnu
COOTBETCTBYIOLLMI NapameTp 6oka n komnoHeHTbl ARRAY nnm STRUCT
MMEIOT TOT XKe CaMblil TUMN OaHHbIX.

Training Center ST-7PRO2
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XapakTepucTUMKN Bbi3oBa PYHKLUN

MHcTpykuma CALL
e WHCTpyKuMa ABNAeTCA MaKpoOKOMaHAoMN
= CopepxaHue permctpoB MoxeT 6bITb U3MeHeHo, aaxe DB-peructpa
= CoxpaHeHue B B-cTteke
= [Mocne BbI3oBa oTKpbIBaeTCca apyron DB

= Bpemsa BbinonHeHnst CALL 3aBMCUT OT 4ncna n pacrnosnioXeHus B namsaTu
dakTnyeckux napameTpoB

e WHcTpykuma CALL npoBepsieT NpaBUNbHOCTb HasHa4YeHUs1 GNoKy
dopmanbHbIX NapaMmeTpoB

e [lpumep:
= CALL FC10
On_1 =10.1
On_ 2 =10.2
Off = Q8.0

MHcTpykuum BeizoBa UC n CC
e HezaBucumbin ot RLO (UC) nnum 3aBucumsin ot RLO (CC) BbI3oB 650oKa
= [Mpumep: UC FC20 or CC FC20
e Tonbko ans FC 6e3 napametpos

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_06E.7 ’kd Knowledge for Automation

MHcTtpykuma CALL  UHcTtpykumsa (makpo) CALL gormkHa ucnonb3oBaTbcsa ans BeidoBa 6nokos (FC,
SFC, FB n SFB).
B BbizoBye FC, npsimoit MHOOPMaLMOHHBIN OOMEH MeXOy Bbi3bIBaOLLMM
6rokom 1 BbI3biBaeMown (pyHKLMeNn BO3MOXeH Tonbko yepe3 CALL. CALL
npoBepsieT, 4To hopmanbHble napameTpbl 6110ka NpaBubHO CHaGXeEHbI
dakTU4eCKumMun.
CALL peanusoBaHa kak MakpokomaHga, T.e. COCTOMT U3 Heckomnbko STL
WHCTPYKUUA.
Ecnn dopmanbHbI napameTp Ha3Ha4yeH ¢ agpecoM, KoTopbin HaxoauTes B DB,
TO Nepedaya napameTpa MMeeT MecTo C nomoLlpbto permctpa DB (cwm.
Mpunoxexue). N3 ckasaHHoro cnegyert:
* B npepenax Ha3biBaemoro FC, BO3MOXHO, 4TO, DB, KOTOPbLIN OTKPLIT - HE
ToT DB, koTOpbLIN 6bIn OTKPLIT Nepeg CALL.
» Ecnun CPU nepexoaut B STOP B TeueHne obpaboTku BbidbiBaemoro FC, To
3HayeHue DB-pernctpa, nokasaHHoe B B-CTeke, TO, KOTOPOE 3aMEHEHO Mpu
HasHa4yeHWn napamMeTpa.
» Ecnu nocne obpaboTkm caenaH nepexof Hasaz B Bbi3biBalOLUA OOk,
BO3MOXHO, 4TO DB koTopbIvi 6611 oTkpbIT Nnepe CALL, 6onbLue He OTKPbIT.

MHcTpykummn UC, CC  Bnoku moryT Takke Bbi3biBaTbes MHCTPYKUmaMn UC unm CC. NHCeTpyKums
BbidoBa UC - abcontoTHasa MHCTpykums, To ectb UC Bcerga Bbi3biBaeT 6ok
HesaBucKMMO OT ycrnosun (Hanpumep: UC FC20).
UHcTpykums BeidoBa CC - ycnoBHasi MHCTPYKLMS, TO ecTb CC Bbi3biBaeT 6510k
Tonbko korga RLO paseH "1". Ecnu RLO paseH "0", To CC He Bbi3blBaeT 650K 1
yctaHaBnmBaeT RLO B "1". O6pabaTbiBaeTcs cneyroLas MHCTPYKUMS nocre
komangbl CC .

BaxHo UC u CC moryT ncnonb3oBaTtbCsi TONbKO Ans BbizoBa FC 6e3 napameTpos.

Training Center ST-7PRO2
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CBouncTBa PyHKLUMNOHANbHbLIX GSI0KOB
MNapameTpupyembie 6noku: Npueos ( @
e CootBetctBytoT IEC 1131-3 DB 16 VARAN
° napameTpOB TVMNa in, out n 0.0 Start BOOL
in_out cTonbKo, CKONbKO 0.1 Stop BOOL
2.0 Motor_on BOOL
TpebyeTcs FBS 4.0 Speed __INT
e C namsaTbio, TO €CTb He in  Start BOOL
TONbLKO BPeMeHHbIe, HO U in  Stop BOOL
cTaTuyeckue nepeMeHHble out Motor_on BOOL
. out Speed INT
e Bbi3biBaeTcs ¢ COGCTBEHHOM stat ...
o6nacTbio AaHHbIX CALL FBS5, DB16 Temp...
Start :=10.0
e " UHkancynauma AaHHbIX " Stop =] 0.1 l
Motor_on :=Q8.0
MpunoxeHus: Speed  :=QW12 AN ﬁéiﬁﬁ
e DYHKUMM TalMepoB U l =  #Motor_on
CYEeTYUKOB
e YnpaBneHue npouecca co /’/‘ l
BHYTPEHHUMMU COCTOSIHUSIMU
= KoTnbl
= [puBOAbI, BEHTUNU, U T.A.
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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KpaTkui o630p

"MamaTb"

MpumeHeHue

®yHkuMoHanbHble 6rokm (FB) - nporpaMMHble nonb3oBaTenbekne 6oku -
npencTaBnstoT, cornacHo craHgapty IEC 1131-3, normdeckue 6noku ¢
namaTbio. OHM MoryT Bbi3biBaThes M3 OB, FB n FC.

(DyHKLl,VIOHaJ'IbeIe Groku MOryT nMeTb noboe KonMYecTBO BXOAO0B, BbIXOA0B U
napameTpoB Tuna Bxo4 / BbIX04, a TaKke ctaTndeckmne n BpeMeHHbIe
nepemMeHHble.

B otnunune o1 FC, FB - 6110k1 ¢ HazHa4yeHon cOGCTBEHHOM YaCcTHOM 06nacTbio
OaHHbIX, B KoTopon FB, Hanpnmep, MoXeT "NOMHUTL" COCTOsIHME npoLecca oT
BbI30Ba [0 BbI3oBa. B camon npocton popme, 3Ta YacTHasa obnacTb AaHHbIX -
cobcTBeHHbIM DB, Tak HasbiBaeMbln ak3emnnsap DB.

MporpaMMncT MMeeT BO3MOXXHOCTb OOBbSIBUTL CTaTUYECKME NEPEMEHHBIE B
pasgerne obbsABNeHU PYHKUMOHaNbHOro 651oka. PyHKLMOHaNbHbBIN 610K MOXET
"NOMHUTBL" MHOPMaLMIO MeXyY Bbl30BaMN B CBOUX NEPEMEHHbIX.

B0o3MOXHOCTb (DYHKLMOHANbHOro 6rioka "MoMHUTL" MHAOPMaLNIo MeXay
Bbl30BaMU - CYLLLECTBEHHOE OTNNYNE OT PYHKLUNA.

C nomoLubto 3ToM "NamMaTn”, yHKLUMOHANbHLIA B10K MOXET, HAaNpUMEp,
OCYLLECTBMATb PYHKLUMM CHETYMKA M TaNMepa UIn ynpaenaTb oObekTamu, Tuna
aBuraTenemn, KOTrnoB U T.A4.

B yacTHOCTM, (hyHKLMOHabHbIE BIIOKM XOPOLLIO NPUCNOCOGNEHb! Ars
ynpasneHns BceMu Temu npoLieccamMu, Ybst paboTa 3aBUCUT He TOMbKO OT
BHELLIHUX BIUSIHUAIA, HO TaKKe U OT BHYTPEHHEro COCTOSIHMSA, TWMa CKOPOCTH,
Temnepatypa u T.4.

Mpwu ynpaeneHnn TakMmu npoLeccamu, BHyTPEHHNE AaHHbIE O ero COCTOSIHWM
TOrAa KOMMpYTCs B CTaTUYeckme nepeMeHHble (hyHKLMOHanbHoro 6ioka.

Training Center
for Automation and Drives
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PopmMupoBaHue 3K3eMNNApPOB PYHKLUOHaANbHOro 6noka
OB, FB unu FC
FBx DBy
® FB BLI3bIBaeTcs JT— E—
C 3K3emnnsipom Ansa — cocTosiHUA ‘
DB CALL FBx, DBy ynpasneHus npueoaa 1 \
MpuBopg 1
dk3emnnap FB
FB
® O6bABNeHue B Ciat Motor 1 FB e '
sta otor_ X i 1
npenenax FB stat Motor_2 FBx FBx | cocromuns | ‘
(MynbTu- - | npusoga2 |
ak3emnnsp) CALL #Motor_1 «— | Anroputm i : LN
B COE) | | g Npusop 2
. ynpasneHus mm—mmmmmmmm =
1 1
CALL #Motor_2 — \ i (LR ]
I COCTOAHMA 1
| npueoaa 3 1
| i ®
NMpusop 3
Sl M AT | C S 7 Date: 04.11.2005 ; Information and Training Cenvler
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YTto Takoe KoHuenuus ak3emMnnsipoB yHKLUMOHarbHbIX BITOKOB MMeeT GonblLUIOe 3HayYeHne
aksemnnap? M COCTaBnsieT CyLLeCTBEHHbIN OTNUYnTEnNbHbIN KpuTepun ot FC. BeeaeHune
nepemMeHHbIX B A3blKe BbICOKOro ypoBHA Tuna "C", cornacHo o6baBneHHbIM
UMEHM N TUMNY AaHHbIX B AeKknapaumu HasbiBaeTca "hopMmnpoBaHnem
ak3emnnspa".
TOYHO TaK e, Kak NepeMeHHble, pyHKUMOHanNbHbIE OMOKK - Takke
"cHabxatoTcsa ak3emnnsapom”. Tonbko Yepes 3Ty 'coOCTBEHHYO' 06nacTb
[OaHHbIX, B KOTOPOM COXPaHATCSA 3HaYeHs1 napameTpoB Grioka n ctatnyeckue
nepemeHHble, FB ctaHoBsTCS BbinonHMMon eanHuuen (FB-ak3emnnsp).
YnpaBnenuve umanyecknum obbEKTOM, TMNa ABMraTens unm kotna, umeet
MECTO C MOMOLLbI0 3k3emnnsapa FB, To ecTb doyHKUMOHaNbLHOro 6oka ¢
HasHa4yeHHOoM obnacTbio AaHHbIX. Heobxoammble AaHHbIe Ans npouecca
yrnpaBneHns CoXpaHeHbl B 3ToN 06nacTu AaHHbIX.
Co3pgaHue CospaHue ak3emnnspa FB, To ecTb Ha3HavyeHne cOGCTBEHHOM 00nacTn NamsiTn

aksemnnspa FB

MpeumyuwiectBa

B BbI3oBe FB, moxeT 6bITb caenaHo B STEP 7 asymsa cnocobamu ;

* Yepes ABHOE 0OBSBNEHME TaK HAa3bIBAEMbIX 3K3EMMNNAPOB OOKOB
OaHHbIX, Koraa Bbl3blBaeTCA PYHKUMOHambHbINA BGIOK.

* UYepes aBHoe 06bsABNEHNe ak3emnngpa yHKUMOHaNsHoro 6roka B
dyHKUMOHanNbLHOM 6noke Goree BbICOKOrO ypoBEHS (MOAeNb MyIbTU-
3K3EeMNNSPoB).

STEP 7 B 3TOM cny4yae npoBepsieT, 4To 06nacTb AaHHbIX, Tpebyemas ans
aK3emnnsapa cosgaHa B npegenax obnactu gaHHbix FB 6onee Bbicokoro
YPOBHS.

KoHuenuus sksemnnspos B STEP 7 nmetot cnegyowme npemvyLlecTea:

* [lpwu Bbi3oBe FB, He Hy>KHO NPMHUMATbL HUKAKUX Mep A1 COXpaHEeHUs n
aaAMUHUCTPUPOBAHNSA NOKANbHbIX AaHHbIX.

*  ®DyHKUMOHANbHLIN BFIOK MOXET MO KOHLIENLMM SK3EMNIIAPOB
NCMosib30BaTbCS HECKONbKO pas . Ecnu, Hanpumep, HeCKONbKO ABUraTenemn
TOrO e CaMOro Tuna AOJMKHbI YNPaBNAATLCS, TO 3TO MOXHO caenaTb,
NCNOMb3ys HECKOMBKO 3k3emnnspoB FB. [JaHHblIe COCTOAHNS OTAEMbHbIX
ABuratenemn coxpaHeHbl B CTaTudeckmx nepeMeHHbix FB.

Training Center
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Mepepnaya napameTpoB npu BbizoBe FB
B0 (100000 1: 1 DB16
0:i1[|<—
QB8 [1.0i0:1.0 0!
]
BLD 3 o ! !
oB1 = L 240 FB10 ' !
TDB .
0.0 in  Start BOOL
BbinonHeHue OPN DI 16 0.1 in Stop BOOL
npozpammbI TAR2 LD 20 2.0 out Motor_on BOOL
A 100 4.0 out Speed INT
= DIX 0.0
CALL FB5, DB16 A :)IX g‘: l
2:2;‘ e LAR2 P#DBX 0.0
Motor on :=Q8.0 uc FB 10 IZI A #Start
Speed_ =QWA1 2 LAR2 LD 20 AN  #Stop,
\ - T A DIX 2.0 = #Motor_on
\ = Q 80 ™ v
//J /| / L DIW 4 S~ l L
‘| ,' T Qw 12 \ /
n TDB b ® '
apameprl CDaKTqucme opuanbHble
6noka napameTpbl BLD | 4 | napameTpbl
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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MapameTpbl B
Bbi3oBe FB

MexaHu3m nepeaayun

[aHHble onst 06paboTkM MOryT ObiTb NepefaHbl HadbiBaeMoMy ak3emnnsapy FB.
Mepenaya aTnx AaHHbIE NPOMCXOAMWT Yepes3 CMNCOK NapaMeTpoB, KOTOPbIN
nosinsetca nocne CALL. Tun (in, out unu in / out), M 1 TMN AaHHbIX
napameTpa yCTaHOBMNEH B pasgene onucaHui FB.

B otnnume ot BbI3oBa FC, BCce napameTpbl 3NeMeHTapHbIX TUNOB JaHHbLIX MOTYT
He Ha3Ha4aTbCs B Bbi3oBe FB. [NpunynHa aToro HaxoguTcs B MexaHuame
nepegayn akTMyeckmx napameTpoB BbidbiBaeMomy FB.

Ecnn aksemnnsip DB co3gan gnsa FB, pegaktop 65110koB aBTOMaTUYECKM
pe3epBUpyeT NamATb 45151 napameTpoB 6rioka (BXoAbl,BbIXOAbl U NapameTpbl
TMNa BXO4-BbIXOA) U AN1S1 CTaTUYECKMUX NEPEMEHHBIX, OO bABMNEHHBLIX B pasaene
onvcanun FB. Agpeca napameTpoB U CTaTUYECKUX NEPEMEHHbIX B 9K3eMnnsipe
DB - To4HO Te, KoTOpble HanAeHbI B NEPBOW KOSIOHKE pasgena onucaHui FB.

Mpu BbI3oBe FB-3k3emnngapa, ncnonb3ayowem makpokoMmaHgy CALL,
ak3emnnsap- DB oTkpeiBaeTcs, ncnonb3aysi permctp DI, n 3HavyeHns Tekywmx
napameTpoB Tuna in 1 in_out konupytoTcsa B ak3emnnsap - DB nepen
dakTnyeckom obpaboTkon FB.

Ecnu Tenepb nmeeT MecTo 4ocTyn K opMarnbHbIM NapaMeTpaM BO BPEMS
obpaboTkm FB, To npoucxogut JocTyn K agpecam, NpuHaanexalimm
ak3emnnapy-DB. OToT 4oCcTyn MMeeT MecTO, UCTMONb3yS BHYTPU3OHHYHO
pPerncTpoBYy0 KOCBEHHYO aapecaunto, ncnonbsys pernctpol DI u AR2.

Mocne obpaboTkn FB, 3HauyeHus hopmanbHbIX NapamMmeTpoB Tuna out v in_out
KOMUPYOTCH B (hakTudeckme napameTpsl, ykasaHHble B CALL, Tonbko nocne
TOro, KaK NpoLecc BbINOMHEHNSI NPOrpaMMbl NPOOOIDKAETCA CO creayoLLen
nHcTpykumnen nocne CALL.

Training Center
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BbizoB FB co cnOXHBIMM TUNAaMWN AAaHHbIX

ELADISTLIFBD - [FB17 -- test\SIMATIC 400\CPU 414-1]
iF File Edit Inseit PLC Debug “iew Options “Window Help

= = T e N o ™ e e R A
Address (Decl. Hame Type

ARFAY[1..10]
in REAL

Mpumep: Nepegaya ARRAY B pyHKUMNOHaANbHbIN BNOK
=T
T

SR

==

Initial Walue

in Meas 1

*4,

out Sum_1

— e DB2 "Temperature”

i
3
o|ojojojofo|o
o
2
ot

i+ File Edit Inset PLC Debug Yiew Options ‘Window Help =] =]
48 in out Meas_2 ARPAY == =
+3.0]in_ouc gL [~ - = N B i o e e e A T T
54 .0(stat DE_Num INT Address |Hame Type Initial Walue =
b o.o STRUCT
+0.0| |cylinder ARRAY[1..10]
LA s =00, 1: Ervors A, 2 Info
*4.0 REAL
Press F1 for help. O
+40.0( |Shaft ARRAY[1..15]
n *4.0 REAT
epepayvya napamMeTpoB CJIOXHbIX TVII;IOB oo — =
MOXeT OblITb TONTbKO CUMBOJIUYECKON >
Network 1:
[ = &1 1:Emors 4 2 Info
CALL FB 17, DB 30 Press F1 far help. | Offline Abs  [INS ML

Meas_ 1 ="Temperature".Cylinder
Sum_1 :=MD20
Sum_2 :=MD30
Meas_ 2 :="Temperature".Shaft
Sl M AT | C S 7 Date: 04.11.2005 ;v Information and Training Center
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CrnoXxHble TUnbI

AaHHbIX

BxogHble n
BbIXOAHbIE
napameTpbl

In_out-napameTpbl

O6patnute BHUMaHue °

File: PRO2_06E.11 ”4 Knowledge for Automation

Tarke, kKak 1 y yHKLMIA, agpeca CroXHbIX TMNoB AaHHbIX (ARRAY,

STRUCT, DATE_AND_TIME n STRING) M0XHO NOMHOCTbLIO NepefaBaTb
Bbl3bIBAEMOMY (DYHKLMOHANbHOMY GIIOKY .

[ns nepegayn napameTp TOro Xe caMoro Tuna AaHHbIX, YTO N (haKTU4eCKni
napameTp, KOTOpbIN HY)XKHO nepeaaTtb, AOIMKEH ObiTb OOBbABIEH B BbI3bIBAEMOM
dyHKUMOHanbHOM Brioke.

HasHayeHune Takoro napameTpa BO3MOXHO TOSNbKO CYMBOSTUYECKM.

[nsa BXOOHbIX M BbIXOAHbIX MAPAMETPOB CO CIIOXKHBIM TUMOM AaHHbIX,
obracTtu nepefayn aAns 3Ha4eHUn PakTUYECKUX NapaMeTpOB HAXOAATCS B
ak3emnnspe DB. INpu Bbi3oBe FB, dhakTnyeckne napameTpbl AN BXOAHbIX
napameTpoB konupytoTcs B ak3emnnsap DB ¢ ucnonb3osaHuem SFC 20
(BLKMOV) (" Nepepada no 3HayeHu0"), nepeq hakTmnyeckum nepexonom K
cekumn nHCTpykumn FB.

Tem e caMbiM CNOCOOOM, 3HaYEHUS BbIXOOHbLIX NapamMeTpoB KOMMPYHTCS
Hasap B ak3emnnsp DB nocne Toro, kak FB 6bin o6paboTaH.

B pesynbTate Ha nepegady napameTpoB TuNa in 1 in_out 3aTpaynBaeTcs
onpepgeneHHoe Bpems (Bpems 06paboTkn). 3TO KONMPOBAHUSA HE HYXHbI
napameTpam Tuna in_out.

Hwnkakoi " nepefaymn no aHa4deHmo" He NPOMCXOANT Npw nepedade in_out-
napamMeTpoB CMOXHOMo Tvna AaHHbIX. [1pocTo B ak3emnnsape 6noka gaHHbIX
coxpaHsitoTca 6 6anToB ANg kaxagoro in_out-napametpa . B atux 6antax
coxpaHsieTca POINTER Ha dakTtnyeckue napametpbl ("lMepegada no
ccobinke").

BxoaHble 1 BbIxOAHblE NapameTpbl CIIOXKHOMO Tvna AaHHbIX MOryT ObITb
WHMLUManu3npoBaHbl B pasaene obbasneHun FB, ogHako in_out-napameTpebl
- HeT.
+ BxogHble 1 BbIXOAHbIE NapaMeTpbl CAIOXKHOIo TUna AaHHbIX MOTYT He
Ha3HauvaTbcs npw BbidoBe FB, in_out-napameTpbl A0MmKHbI 6bITb Ha3HaYeHbI.
« [JHocTyn yepes namMATb UMM C MOMOLLIbIO KOCBEHHOW PErMCTPOBOM agpecaumm
K napameTpam Tuna in n out unu in_out-napameTpam CrnoXxHOro Tmna
AaHHbBIX OTAIMYEH OT TaKOBOrO AN 3fIeMEHTapHbIX NapameTpoB.
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XapakTepucTuku BbizoBa PyHKLMOHaNbLHOro 6s10Kka
MNepepaya napameTpoB “no 3HayeHU" (KONMpoBaHMe 3HA4YEHUN):

e HasHa4yeHune napameTtpoB FB B CALL:
= [MapameTpbl FB MoryT 6yTb He Ha3HaYeHbI
= HasHauyeHue n oTMeHa MoryT npomcxoauTs " U3 BHe"
Hanpumep: npsimo ¢ naHenu onepartopa

= VckntodeHune: in_out-napameTpbl crioxHbiX TMNoB AaHHbIX (STRUCT, ARRAY,
STRING and DATE_AND_TIME)

e WHnumanusauma:
= [MapameTpbl FB MOryT 6bITb MHULMANM3NPOBaHbI NpU 00bABNEHUN

= VckntodeHune: in_out-napameTpbl CrioxHbIX TMNoB AaHHbIX (STRUCT, ARRAY,
STRING and DATE_AND_TIME)

e [ocTyn K dpoopmManbHbIM NapameTpamM UMeeT MeCTO C HesIBHbIM
ncnonb3oBaHunem pernctpos DI u AR2

= Ecnu pernctpbl DI unn AR2 nameHeHbl, 4OCTYN K AaHHbIM 3K3eMnnsapa
DonbLue He BO3MOXEH
e [lononHuTenbHble UHCTPYKLMK BbizoBa UC n CC
= [Mpumepsl: UC FB20 unn CC FB20

- |/|CI'IOJ'Ib3yI-0TC$I, ecnu FB He nMeeT HMKaKnX gaHHbIX aK3eMnnapa (napameTpOB
+ CTaTU4YeCcKux I'IPpPMPHHbIX)

SIMATIC 87 Date: 04.11.2005 ;v Information and Training Center
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HasHayeHue MapameTpbl 6r10ka MoryT 6bITb HE HadHayeHbl B BbidoBe FB. B aTtom

napameTpoB 650ka  crnydae 3HauyeHust He KONMpYyHTCs B unn 13 ak3emnnsipa - DB. MNMapameTpol B
aksemnnspe - DB cogepxat 3HavyeHus, koTopble 6binn Tyga 3anucaHbl B
npegbiayLemM Bbi30BeE.

WckntoveHue: in_out-napameTpbl CIIOXKHOIO TMna AaHHbIX AOMKHbI OblTh
HasHa4yeHbl B CMMCKE NapamMeTpoB.

HocTtyn k napameTpam JocTyn kK napameTpam B ak3emnnsipe DB MoxeT ObiTb OCyLLECTBIIEH TEM Xe

n3 "BHe" cambIiM cnocobom Kak K AaHHbIM rnobaneHoro DB. MNapameTpbl 6rioka moryT
Takum obpa3om Takke OblTb Ha3HaAYEHbl NN U3MEHEHBI U3"BHE".

910 0cobeHHO MOMNE3HO, Koraa, HanpuMep, TONbKO UHAMBUAYalbHbIE
KOMMOHEHTbI CIIOXHbIX TUNOB AaHHbIX A0MKHbI OblTh Ha3Ha4YeHbl Unm
N3MeHeHbIl, NNy NapameTpbl HENOCPEACTBEHHO CBA3aHHbIE C obnacTamu
BBOAa / BbiBOAa Ha OP.

WckntoveHue: in_out-napameTpbl CIIOXKHOIO TMna AaHHbIX HEe MOryT ObITb
Ha3HayeHbl UMY U3MEHEHbI N3"BHE".

MHunumanusaums MapameTpbl 6r10Ka 1 cTaTM4eckne nepemMeHHble MoryT ObiTb
WHMUManu3npoBaHbl B pasgerne obbasneHunn FB. Ecnn aksemnnsap DB cospaH,
TO HavarnbHble 3HAaYEeHUs, yKa3aHHble B pasgene onncaHum BBOOATCS B
ak3emnnap DB.

WckntoveHue: in_out-napameTpbl CMOXHOMO TUMNa AaHHbIX HE MOTyT ObITb
WHULManNU3npoBaHs.I.

O6patute BHUMaHue Ecnu peructpbl DI unu AR2 nameHeHbl BO Bpems obpaboTtku FB, To goctyn Kk
OaHHbIM 3K3emnnsapa (Bxogam, Bbixodam, in_out-napameTpam u cTaTu4eckum
nepemMeHHbIM) B npegenax FB 6onblie He BO3MOXEH.

MHcTpykuum UC, CC  Brnoku MoryT Takke Bbi3blBaTbCcA He3aBucumown ot RLO uHcTpykumen UC mnm
3aBucumont ot RLO unHctpykumen CC.

UC n CC moxeT ncnonb3oBaTbCs TOMbKO B CNy4vae, korga BbidbiBaembii FB He
NMeeT HUKaKMX AaHHbIX 3K3eMnmspa, TO eCTb HM NapaMeTpoB BMoka, Hu
CTaTUYECKMX NEPEMEHHBIX HE ObINo 0OBABMEHO B pa3fene o0bABNEHNA.

Training Center ST-7PRO2
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DaTtunk
OyTbINKK
116.5

YnpaxHeHue 6: Moaenb KOHBeMepa Kak ycTaHOBKa A1 po3nuBa

Q 20.5 KoHBeliep Bnepes
Q 20.6 KoHBeliep Ha3ag

[naBHbIN KOHTENHEDP

Q9.0 W Hanonuutenb

HdaTtunk
OyTbINKK
116.6

NN

OaTtunk
OyTbINKK
116.7
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B cnepytowen sagaye gomkHa 6biTb aBTOMaTU3NpoOBaHa ycTaHOBKa Ans

posnuBea ByTbINOK :

YcTtaHoBka MoxeT paboTtaTb B ABYX pexumax "PyyHon" u "ABTomaTtudeckunin”.

Kpome Toro, cylecTByeT COOTBETCTBYIOLLAS FTOMMKa AN BKIOYEHUS U

BbIKMIOYEHWS CUCTEMbI.

* BkrtoyeHue 1 BbIkNOYEHME: YCTaHOBKa MOXeT BbITb BKIOYEHa, NCMOMb3ys
BxoZ | 0.0 (BbikntoyaTenb - MTHOBEHHbLIN HOPMaribHO Pa3OMKHYThIN KOHTaKT).
YcTtaHoBka BblkntoyaeTcs Bxogom | 0.1 (HopMarnbHO 3aMKHYTbIA KOHTAKT).
Korga yctaHoBka BKMOYeHa, cBETOAMOA Ha Bbixode Q 8.1 3axokeH.

* Buibop pexwuma pabotbl: Koraa yctaHoBka BKNtoYeHa, MOXeT OblTb BolOpaH
pexvm paboThbl.

Py4uHor pexxum - 1 0.4 = 0, aBTomatmnyeckuin - | 0.4 = 1. BeibpaHHbI cnocob
OOrmkeH 6bITb noaTBEPXKAEH Unyrnbcom Ha Bxoge | 0.5. MiHamkaTopbl Ans
BbIOpaHHoOro cnocoba: pyyHon - Q 8.2, asTtomatumyeckui - Q 8.3.

Koraga pexvm nsmeHseTcs nnm yctaHoBKa BbIKITHOYaeTCs, BbIOPaHHbIN PeXum
OTMEHseTCs.

* YnpaBneHvne KOHBENEPOM B PyYHOM pexume: B pyyHOM pexume y KoHBerepa
MOXeT ObITb BKIHOYEHO ABWKeHWe Brepes ( MTHOBEHHbIN KOHTaKT | 0.2
(Q 20.5)) n Hasaa (1 0.3 (Q 20.6)).

* YnpasneHve KOHBENEPOM B aBTOMAaTMYECKOM pexume: B aBTomatuyeckom
pexume geuratens (Q 20.5) BknoyaeTcsa 1 0CTaeTCAa BKNIOYEHHbIM 4O TOro
MOMEHTA, Kak OH byaeT BblkntodeH (1 0.1) unn gaTymk B No3numm
3anonHeHus (I 16.6) obHapyxnBaeT ByTbINKY.

» 3anonHeHue 6yTbinku: Korga 6yTeinka obHapyxuBaeTcs nog 3anofnHuTenem
(116.6= 1), HaumHaeTca 3anonHeHue. MNpoueaypa 3anonHeHNs MogenupyeTcs
WHTepBanom B 3 cekyHAbl U nHanumpyeTcs Ha Bbixoge Q9. 0.

* [Moacyet ByThIoK: [lpyron gaTymk Cnonb3yeTcd, 4Tobbl cuMTaThb
3anorHeHHble ByTbinky. fJaTtuuk ByThinok | 16.7 pearnpyet Ha NonHble
OyTbinkuK. MonHble ByThINKM NOACYUTLIBAIOTCA CO BPEMEHU, BKIIOYEHNS
YCTaHOBKU W NokasaH Ha uMdposom nHamkatope QW 12.

Training Center
for Automation and Drives
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YnpaxHeHue 6.1a: YcTtaHOBKa po3nuBa - cnocob cekumm
DB15

YcTaHoBka BKI/BbIKI FB15: "Mode Selection"

10.0: CTapT (HOPM. Pa30OMKH., MOMEHT.KOHTAKT)

10.1: CTton (HOpPM. 3aMKHYT.) ... EN

Q8.1: n - .

) HAUKATOP - yCTaHoBka Bk 10.0 — Start Plant_on |— Q8.1

Py4Hoi/aBTOMaT. pexum

10.4: AaTomart./Py4Homn 10.1— Stop OM_Man |— Q8.2

10.5: MoaTBepxaeHue Boibopa 10.4 — Auto_Man OM_Auto —— Q8.3

Q8.2: MHankaTop py4yHOro pexuma .

A8.3: MHAukaTop aBTOMaTn4eckoro pexumma 10.5 OM_activate ENO
S | MATlC S? Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_06E.14 7 Knowledge for Automation

O6paTtnte BHUMaHue

Cnoco6 ynpaBneHusi:
FB15

Mpu ynpaBneHun o6beKTOM aBTOMaTU3auun (gBuratenb, eHTa KoHBenepa un
T.4.) Ucnonb3ynte yHKUMOHarnbHble 610KK .

YT106b! HE HapyLaTb NPUHLUMMBLI CTPYKTYPHOrO NpOrpaMMmpoBaHunst, Bbl 4OMKHbI
NCKMIOYUTL B Npegenax gyHKumMoHansHoro 6rnoka HenocpeacTBeHHbIN AOCTYN K
rnobanbHbIM agpecam Tvna BXo4OB, BbIXOA0B, MepkepoB 1 T.4. Kaxaas
nHdopmaLmMoHHas nepegada cUrHanos npouecca Apyrum 6nokam nporpammbl
nonb3oBaTens A0KHa NPOUCXOANTb, UCNOMb3yst NapaMeTpbl 6roka.

Tonbko B Bbi3oBe 6110ka Ha cCaMOM BbICOKOM YPOBHE, TO €CTb B
opraHu3aumoHHoM 6roke, Bbl MOXeT HasHavaTb rnobaneHble agpeca
HenocpeacTBEeHHO napameTpam 6roka.

Bbl HavgeTe Tabnvuy CMMBOSOB AN yNpaXHeHus 6.1 B nporpammHoOi nanke
Chap_06_1 npoekta "Pro2_e_ x51".

Mpexae Bcero co3gante FB15 " Mode_Selection”, B koTopom
3anporpaMMmpoBaHa MoriHas Norvka Ansi BKN\BbIKIT U BbIOOp pexrma paboTbl
YCTaHOBKM .

FB15 "Mode_Selection" nmeet cneaytoLimne BXoAHbIE U BbIXOAHbIE NapamMeTpbl:
#Start (in, BOOL): ycTaHOBKa BKNtoYaeTCsl, ucnonbays #Start (1-akTneHO).
#Stop (in, BOOL): yctaHOBKa BbIKtoYaeTcs, ncnonb3ys #Stop (0-akTuBHO).
BxogHon napameTtp #Stop MMeeT NpMOPUTET MO OTHOLLEHMIO K #Start.
#Plant_on (out, BOOL): Korga yctaHoBka BkntodeHa # Plant_on, yctaHoBneH
B"1".

Bbl MoxeTe BbIGMpaTb cnocob, Korga ycTaHOBKa BKITHOYEHA.

#Auto_Man (in, BOOL): #Auto_Man = 0 - py4yHon pexunm paboTbl
#Auto_Man=1- aBTOMaTU4ECKUIA pexnm paboThbl

#0OM_activate (in, BOOL): BbibpaHHbI cnocob NpuHAT, Koraa noctynaet
umnynsc B #OM_activate.

AKTMBHBIN cnocob o6o3HaveH FB15 B cneaylowmx BeIXOAHbBIX NapameTpax:
#0OM_Man (out, BOOL):  Pyu4Hon cnocob akTuBeH

#0OM_Auto (out, BOOL): ABTOMaTM4eckuin cnocob akTUBEH

Training Center
for Automation and Drives
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YnpaxHeHue 6.1b: YcTtaHOBKa po3nuBa - KOHBenep

PyHoit pexum FB16: "Conveyor_Control"

10.5: Bbikntoyatens Bnepen

10.6: Boikntovatens Hasaa EN

Q20.5: KoHBeviep Bnepes Tt

Q20.6: KoHBeliep Ha3ag Q8.2 — OM_Man

ABTOMATUHECKUI PEXIM Q8.3 — OM_Auto Conv_for —— Q20.5

1 16.6: [laTumk: MecTo HanonHeHus

1 16.7: [laTumk : cueTumK ByThINOK e Jog_for S Rbach g — Q206

Q9.0: HanonHeHve akTneHO 10.3 —{ Jog_back Filling_active —— Q9.0
W12: n 6

Q OKa3 HCNa HAMOMHEHHLIX BYTBINOK 16 6 — I Sensor _fill Full_bottles — QW12

DB16

|| 116.7 —— Sensor_full ENO —

St

SIMATIC S7
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YnpaBneHue
KoHBeMnepom: FB16

Date: 04.11.2005 ;v Information and Training Ceqter
File: PRO2_06E.15 y Knowledge for Automation

Cospante FB16 "Conveyor_Control", cogepxaLimin nonHyro

nporpaMmmMmy Ans yrnpasfeHUsi KOHBEAEPOM B Py4YHOM U aBTOMATU4ECKOM
pexumax. FB16 nmeet cnegyiolimne BxoaHble 1 BbIXOAHbIE NapaMeTpbl:
#0OM_Man (in, BOOL): KoHBewep Ucnomnb3yeTcs B py4HOM pexume.
#0OM_Auto (in, BOOL): KoHBenep ncnosnb3yeTcsi B aBTOMaTU4YECKOM peXnme.
#Jog_for (in, BOOL): Mcnonb3ys aToT BXOA, KOHBENEP MOXET
nepemeLLaTbCcs Bnepes B Py4YHOM pexume. ATOT BXOA HE UTPaET HUKAKOW ponu
B aBTOMaTUYECKOM peXUME.

#Jog_back (in, BOOL): Wcnonb3ysa aT0T BX0A, KOHBENEP MOXET
nepemeLLaTbCs Hasag B Py4HOM pexnme. OTOT BXOA HE UrpaeT HUKaKoW ponu B
aBTOMaTU4YECKOM peXMME.

#Sensor_fill (in, BOOL): YkasbiBaeT, 4To nyctas 6yTbinka gocturna
3anonHuTens.

#Sensor_full (in, BOOL): YkasbiBaeT, 4To nonHas byTbinka npowwna 6apsep ans
nogcyeTa NnosnHblX BYThINOK.

#Conv_for (out, BOOL):BbigaeT curHan ynpasneHust 4is ABWKEHNsSI KOHBerepa
Briepea.

#Conv_back (out, BOOL):BblgaeT curHan ynpasneHus gns OBUKEHUS
KOHBeNnepa Hasag.

#Filling_active (out, BOOL): Yka3biBaeT, 4TO 3anofiHEHUE B HACTOsILLIEE BPEMS
aKTMBHO.

#Full_bottles (out, WORD): [JaeT 41crno 3anonHeHHbIx 6yTbinok B BCD koge.
BbizoBute ob6a 311 6n10Ka BMECTe CO CBA3aHHbIMU 3K3eMnnspaMmm Bnokos
naHHbix DB15 1 DB16 B OB1 1 HasHauTe napameTpbl 0bomm FB, kak aTo
YyKa3aHo BbILLE Ha ABYX crangax.

Training Center
for Automation and Drives
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CprKTypa Moaenu MynbTuakKksemMmnnAapos
DB10
FB10 FB1

Hanp., OB1 stat Drill FB1 Anroput fHannbie |;|
stat Motor_1 FB2 Mbl Ansa 'AnAa ]

stat Motor_2 FB2 CBPNUNL- |<—>| | CBPAUNL- | g

HOro cTaH ! HOTO CTaH- , o

. Ka | Ka i —_—

CALL FB10,0B10| | |/ | 7T
CALL Drill e .
1 1
. FB2  DaHHbIE !

c - / | ans 1 ‘
ALL Motor_1 |<«— |Ynpagne- i Motor_1

Hue o= - ! / \

: MOTOpOM O
CALL Motor_2 - \ ! OaHHble !
| Aansa ]

{_Motor 2 | ®

dk3emnnap DB ansa
FB10
SIMATIC S7 Date: 04.11.2005 ; Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_06E.16 11’4 Knowledge for Automation
Mop,enb B AOnoJiHeHne K 3Kk3emMninapam beHKLI,VIOHaJ'IbeIX 61'IOKOB, Korga aKk3emnnap

MynbTuak3emnnsapoB DB onpenensetca B 3anpoce FB, STEP 7 Takke nogaepxek siBHYHO

Mpeumylectsa

Aeknapauuio saksemnnspos FB B npegenax dyHKUMoHanbHoro 6noka 6onee

BbICOKOIO YPOBEHS.

[ns aToro ak3emMnnsapbl Bbi3blBaEMbIX (PYHKLMOHANBHBLIX 6ITOKOB 00 BbSABNSAOTCS

B pasgene onvcaHun BbibiBatoLlero dyHkumoHansHoro 6roka FB 10, kak

cTaTudeckune nepemeHHble ¢ Tunamu gaHHeix FB1 unu FB2, ncnonbays

cumBonuyeckne ngeHtudumkatops (Drill, Motor_1 and Motor_2). B npegenax
yHKUMOHanNbHOro 6rioka 6onee BbICOKOro YpOBEHSI OTAENbHbIE IK3EeMMNAPbI

Tora BbI3bIBAKOTCA, UCMONb3Yst UX CUMBOSMYECKME MOEHTUMKATOPDI.

®yHKUMOHanNbHbIM 6110k FB10 Gonee BbICOKOrO YpoOBEHS AOIMKEH, O4HAKO,

BbI3BaTbCSl C COOCTBEHHbIM 3k3emnnsapom DB (DB10).

STEP 7 npoBepseT, 4To B co3gaHHOM ak3emnnsipe DB 6onee BbICOKOro ypoBHS

co3gaHbl 0b6nacTu gaHHblX, Tpebyemble Ang OTAENbHbIX 9K3EMMNAPOB.

B BbI30Be OTAENBbHbIX 3K3EMMIIAPOB NCMOMb3YOTCS CUMBOMNIMYECKME UMEHA,

makpokomaHaa CALL yctaHaenusaeT B peructp AR2 ykasaTenb Ha Havano

obnacTu AaHHbIX, HAa3HaYEeHHOW 3K3eMnNspy, 4Tobbl Bo Bpems paboThl 6roka

MOXHO ObIN0 obpalaTbCa K NapameTpam 1 nokanbHbIM NePeMEHHbIM

aKksemnnsapa.

VMcnonb3oBaHue mogenv MyrnbTUIK3EMNIIAPOB UMEIOT criegyloLine

npevMylLlecTaa:

* OTAEenNbHble 3K3EMMNNAPbl HE TPEOYIOT KaxabIn pa3 cobcTBeHHOro 6rioka
OaHHbIX. B npegenax nepapxum BbI30BOB hyHKLMOHANbHbBIX GITOKOB TOMbKO
oauH ak3emnnap DB "noTpayeH BnycTyr" npu Bbl3oBe OYHKLMOHANBLHOMO
6r1oKa, BbI3bIBaOLLErO BCE OCTambHbIE.

* MOZerb MyNbTHUIK3EMMNAPOB "cBapuBaeT" yHKLMOHaNbHBLIN 610K 1
obnacTb AaHHbIX 9k3emnnspa B oanH ob6bekT ( ak3emnnsap FB ), koTopbin
MOXeT ObITb Takke 0OpaboTaH, kak ogHa eanHuua. NporpaMMmncT He
OOIKeH 3ab0TUTbCA 0 ynpaBneHun (co3gaHve, agpecauuns ) OTAeNbHbIX
obnacTen gaHHbIx ak3emnnspa. OH JOmKeH NPoCcTo obecneynTb IK3eMNNAp
DB ans " rnaBHoro" FB.

* MOENb MYMbTUIK3EMNIIAPOB NoAEPKMBAET OOBLEKTHO-OPUEHTUPOBAHHbIN
CTUIb MPOrPaMMUPOBaHNSI.

Training Center
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O61bLEeKTHO-OpMEeHTUPOBaAHHOE NPOorpaMMupoBaHue ¢
MCMOJIb30BaHMEM MYJIbTUIK3EeMNNAPOB

Mpumep: JiInHna npeccos

FB: "Press line"

FB: #Press_1
Press_1 {77777 D | Press_2 -

FB: #Punch

FB: #Guard
MyaHcoH
3awmTta

o=

m
w
#*
3
o
]
@
N

FB: #Punch

FB: #Guard

FB: #Transport

TexHonorunyeckoe nogpasgeneHve
TexHun4yeckoe nogpasneneHue -

nporpamma c aksemnnspamu FB

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
7 4
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Yactm npouecca YacTtu npouecca - hmsmyeckne o0bekTbl B MpoLecce, Tuna cOopoYHOM JIMHUMN.
9710 nNMbo nonHasi MawmHa, NMMbo YacTb MalMHbI (Hanpumep, NPecc Unu
MyaHCOH ).

YacTtu npouecca MoryT, B CBOK o4Yepeb, CamMmn COCTOATb M3 YacTen (HanpuMmep,
06bexkT "Tpecc” cogepxnt Yactu "lNMyaHcon" n "3awmTa"). Yactu npouecca

MoryT ObITb, Takum obpa3om, pa3dbutel Ha bonee menkue "nogyacTn’.

O61bekTHO- Bbl MOXeTe nogaepxmBaTb OO bEKTHO-OPUEHTUPOBAHHBIA CTUIMb
OPMEHTUPOBAHHBLIA  MPOrPaMMUPOBaHNS C NOMOLLBIO (OYHKLIMOHAMbHBIX BrI0KOB. TexHnyeckoe
cTunb onucaHme YyacTen npouecca BbINOMHAeTCA B Buae ak3emnnapos FB

nporpamMmmupoBaHuA. PasgeneHne nporpaMmbl NONbL30BaTENS HA YacTu 4OCTUraeTcsl O0bsIBIIEHNEM
ak3emnnsipoB FB Hu3wero ypoBHs B FB Gonee BbICOKOro YpoBHS .
Taknm o6pa3omM, TO e caMoe pasgeneHune npouecca Ha YacTn OCTUTHYTO B
nporpamMmMe nosib3oBaTens Kak B cyulecTByouien cucteme (KoHuenums
00 BEKTHO-OPMEHTUPOBAHHbIN MPOrPamMMUPOBaHMS).

Bo3MoXHOCTb OTa nepapxmyeckas KoOHLEeNUMsi npeanaraeT LWNPOKMe BO3MOXHOCTH
MHOrIOKpaTHoOro MHOroKpaTHOro Ucnosfib3oBaHNA ogHaXAbl CO34aHHOIo nporpamMmmMHOro
ncnonb30BaHUA obecneyeHns u, TakMm 00pa3oM, MMeeT BOorbLLON NOTEHLMAN 3KOHOMUMN
nporpaMmHoro PEeCypcoB Npu co3gaHumn, Moanudukaumm u CoNnPoBOXAEHUN NPorpaMm
ob6ecneyeHusi nonb3oBaTens:

* Becakni pas, korga usrotosuTenb co3faeT "nogyacTs” npouecca (knanaH,
asuratenb, U T.4.), OH Takke noctasndaeT FB ansa ynpasneHus aton
"nogyacTbio”

* Besikui pas, korga Takas domsnyeckas 4acTb NpoLecca BKYeHa, B
cnepytolyto bonbllys YacTb, aksemnnsp FB "nogyactu” Takke ob6bsaBneH B
FB yactn 6Gornee BbICOKOrO YpPOBHS.

FB - OCHOBHbIE KOMMOHEHTLI MPOrpamMMbl ynpasneHus. Ha ctagum

nnaHupoBaHusa nporpammbl, FB nmetoT Ty ke camyto 3agady, kak MHTerpanbHble

cxembl (ICS) B nponsBoacTBe neyaTtHbIxX nnat. CTpykTypa nporpaMmm
nonb3oBaTens COCTOUT U3 B3apaHee co3faHHbIx FB, koTopble JOmKHbI BbIThb

MPOCTO CBA3aHbI.

ST-7PRO2
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OcyuwecTtBneHune “Jinunum npeccos” B STEP 7
FB4:"Punch" DB10
FB1:"Press”
OaHHble gna FB10
FB10:"Press line" stat Punch FB4
stat Guard FB5
OB1 stat Press_1 FB1 FB5:"Guard"
stat Press_2 FB1 CALL #Punch
stat Transport FB2 q
CALL #Guard
FB1: "Press"
CALL FB10, DB10 CALL #Press 1 ™ "
- stat Punch FB4 FB4:"Punch
. stat Guard FB5
CALL #Press_2
’ CALL #Punch
CALL #Transport A FB5:"Guard" .
CALL #Guard : Luar i i
i [aHHble ans !
i Transport !
| FB2: "Transport" L 1
| Qk3emnnsap DB ans
’ FB10
SIMATIC S7 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_06E.18 ,l" Knowledge for Automation
Mop,enb Korp.a Ncnosb3dyeTcd MoAellb MYJ1IbTUIK3EMIIIAPOB, 3K3eMNIAp DB coaepxXnT

MYNbTUIK3EeMMNIISAPOB AaHHble AN HECKONbKUX (DYHKLMOHarbHbIX 6/10KOB Mepapxmu BbI30BOB. [N
3TOro, NCMOoNb3ysi CUMBOMNNYECKME NOEHTUdUKATOPLI, B pasgene obbasneHunin
Bbi3biBatoLero FB, 06baBNeHbl 3k3eMNNsApbl Bbi3biBaeMbIX (OYHKLIMOHAMbHbIX
Onokos.
"NaBHbIN" 3k3emnnap FB (3geck: FB10 " Press_line ") AomkeH Bbi3BaTbCS
abContoTHO UM CUMBONNYECKM BMeCTe ¢ COBCTBEHHbLIM ak3emmnnsipom DB
(3gecb: DB10).

O6bABnNeHus B cekuuu stat pasgena onucanun FB10 (" Press_line ") o6bsiBneHbl ABa
ak3emnnspa (nepemMeHHble) ¢ TNoM gaHHeix FB1 ("Press") ¢ umeHamm
#Press_1 un #Press_2 , a Takke aksemnnsap ¢ Tunom gaHHeix FB2 ("Transport”)
¢ umeHeM #Transport.
B pasgene onvcanuii FB1o6baeneHbl sk3emnnsp FB4 ("Punch") ¢ umenem
#Punch n ak3emnnap FB5 ("Guard") ¢ nmeHem #Guard .
B pasgene nHctpykumii FB1 ("Press"), Bbi3biBalOTCA COOTBETCTBYHOLLME
ak3emnnspsbl FB, ncnonssys cumeonunyeckne umera #Punch u #Guard, koTopble
ObInn 06bSABNEHbI B pasgene onnucaHuin.

O6paTtute BHUMaHue Ob6bsBNEHUE aKk3emnnsapa B pB3Aere onmcaHni yHKUMOHanbHoro 6noka
BO3MOXHO TOrbKO, ecnn FB, koToporo ak3emnnsap o6basnseTcs, yxe
cyliecTByerT.

Mpu npoekTupoBaHnM NogobHON nepapxmm BbI30BOB, Te FB, KoTopble fOmkKHbI
BbI3BaTbCH NOCNEAHUMM, OOSMKHbI ObITb CO34aHbl MEPBLIMU.

MynbTtnaksemnnap DB Mynbtuaksemnnsap DB nmeeT Ty e camyto CTPYKTYpPY, YTO U pasgensl
00BbSABNEHMIN COOTBETCTBYHOLLMX (DYHKLMOHANbHbIX 6110k0B. ECcnn ak3emnnsp
BbI3BaH B pasgerie UHCTPYKUUIN, TO eMy aBTOMaTUYeCKN CTAHOBATCSA JOCTYMHbI
OaHHble B COOTBETCTBYIOLEN cekuun ak3emnndapa DB (DB10).

Training Center ST-7PRO2
for Automation and Drives Ctp 6- 18/25 Bbi30B 6510K0OB U MOAENE MYNIbTUIKIEMMIIAPOB
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Bbirogbl mogenu

MpenmyLecTBa Moaenu MysibTUIK3IEMIMNSISIPOB:
e Tonbko ognH DB TpebyeTcs ANA HECKONbKUX 3K3EMMNNAPOB

e He HyXXHO HUKaKoe AONONHUTENbHOE ynpaBneHne BO BBeAEHbIX
"yacTHbIX" 06nacTAX AaHHbIX ANl COOTBETCTBYHOLMX IK3EMMNINAPOB

e Mopaenb MynbTUIK3EMMAPOB AenaeT BO3MOXHbIM "00beKTHO-
OPUEHTUPOBaHHbIA CTUNb NPorpaMMmnpoBaHua” (BO3MOXHOCTb
MHOrOKpPaTHOro UCMOJIb30BaHUs NOCPEeACTBOM "BKNOYeHUA")

e MakcumanbHas rnyouHa BnoxeHua 8

Mpeanocbinku ansa FB:

e [Mpsamown (I, Q) poctyn Kk curHanam npouecca B npeagenax FB He
BO3MOXeH

e [loctyn Ansi o6paboTkn CUrHanoB UMK CBA3N C APYrMMU YacTAMU
npouecca MoXxeT ObITb TONLKO 4Yepe3 napameTpbl FB

e FB MoXeT TONbKO COXpPaHATL COCTOsIHUE npouecca B CTaTU4eCKUX
nepeMeHHbIX, HO He B rmobanbHbix DB nnu mepkepax

O6paTuTb BHMMaHME:

e K aaHHbIM 3K3emnnsipa MOXHO obpaluaTbCcsa TaKke ¢ “BHelHen”
cTopoHbl. Hanp. B OB1: L "Press line".Press_2.Punch.<VarName>

CBouncrtBa mogenu MYIbTUI3K3eMMNNsApoB

Date: 04.11.2005 ;’ Information and Training Center
File: PRO2_06E.19 ’P4 Knowledge for Automation
- \4

C nomoubio mogenu MYIbTUI3K3EMMNIIAPOB Bbl MoxeTe

MYNbTUIK3eMNINAPOB XpPaHUTb COOTBETCTBYKOLLNE CEKLUUN OaHHbIX HECKOJIbKMUX 3K3EMMIIAPOB OAHON 1

n peaAnocCbLINIKKU Ansa

TOW € nepapxum Bbi3oBoB B ogHom DB.

Tonbko oguH DB TpebyeTcsa Ansg HECKONMbKNX 3K3EMMNNSAPOB.

B mogenv MynbTUaK3eMnnspoB HE HY>XHbl HUKaKne Mepbl Ans
aAMUHUCTPUPOBAHUS NOKanbHbIX OaHHbIX FB.

Mogernb MynbTUIK3EMMNISIPOB NOAAEPKMBAET KOHLEMLMIO OO BEKTHO-
OpPUEHTUPOBaAHHOro nporpaMmmmnpoBaHund. Kog n aaHHble, KOTOpble HEOOXOANMbI
Ons ynpaBneHnsa 4acTblo npouecca, cymmupoBaHs B FB.

Ecnu yacTb npouecca COCTOUT 13 nepapxmyeckmx "nogyacren”, Torga TOMHO
aTa CTPYKTypa MOXeET ObITb OTpaXkeHa B NporpaMMe nonb3oBaTens
nocpeacTBOM MOAENU MynNbTUIK3eMnNapoB. [Nporpamma ynpasneHnss MoOxeT
ObITb paspaboTaHa ¢ TeMu Xe caMbliMu 3k3emnnspamu FB, 4yto u mawuHa,
KOTOPYH OHW OMMCLIBAIOT.

B mogenu myneTtuaksemnnapo STEP7 nogaoepXvBaeT riyOuHbl BoxeHus 8.

YTto6bI ncnonb3oeatb FB kak MYnNbTU3K3EMNNAP HeobxoaMmo TBEPOO

MYyNbTUIK3eMNIAPOB NpuaepXmBaTbCA Ccreayrowmnx NyHKTOB!:

» [pu ynpaBneHun npon3BoaCTBEHHBIM NPOLIECCOM HEAOMYCTUM HUKaKON
npsmown goctyn K rmobaneHeiM agpecam CPU (Tuna BXO4OB U BbIXOAOB).
Kaxgpii goctyn K rnobanbHOMY BXOAY M BbIXOA4Y HapyLLalT BO3MOXHOCTb
MHOIOKPaTHOro UCMNOMb30BaHMS.

» CB43b C NpoLEeccoM Unu ¢ Apyrummn cekumsimm nporpammsl (FB)

[OMKHa ObITb BIMOMHEH, MCMONb3Ys TONbKO NnapameTpbl FB .

Tonkeko nocne Toro, kak FB nHTerpnpoBaH B eanHnLy 6onee BbICOKOro
YPOBHS, MOXHO caenaTb “HasHayeHnsa” Yepes cnucok napameTtpos FB npu
Bbi3oBe FB.

» CocTosiHuA unu gpyrast MHopmaLuns OTHOCUMTENBHO 0BbeKTa, KOTOPLIM
HY>KHO YNpaBnsiTb JOJMKHbI “3anomuHaTbcsi” FB B COBCTBEHHbIX
CTaTUYEeCKNX NePEMEHHBbIX.
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YnpaxHeHue 6.2: Mogenb KOHBelepa Kak CO0poYHas NUHUA

MocnepoBaTenbHOCTL NpoLeccoB MNocnepgoBaTenbHOCTL NPOLECCOB
Ansa paboyero mecta AN TPaHCMOPTHOM NEeHTbI
e O6paboTka getanu o XpaTb oKOHYaHMs1 06paboTKM

e OG6paboTka 3aKOH4YeHa e TpaHcnopTupoBka Ha
e [letanb Ha NeHTe TpaHcnopTepa
]

XnpaTb cnepytolyto Heo6paboTaHHYO
Aetanb

e B3ATb Heo6paboTaHHYyIO AeTanb C NEeHTbI

3aKNYUTENBLHYIO COOPKY

e OKOH4YaHue cO60pKKU, NONOXUTb HOBYIO
peTtanb
TpaHcnopTupoBKa Ha c6opKy

[aTtunku nonoxeHua ®oToanemeHT
"INI", "INI2", "INI3"  "LB1"

o

\ "4
X Y H4

cBeToguon

nggn
KBuTtupyowmm
nepeknoyvarenb

"HA™, "H2", "H3"

“S1, "S2", "3
cBeToANOAbI

Keutupytowme
nepeknioyaTenu

SIMATIC S7

Siemens AG 1999. Al rights reserved. File: PRO2_06E.20

Uenb

MpuHUMN

’1 Information and Training Center
> Knowledge for Automation

Date: 04.11.2005

>

C6opoyHasa nMHuS gomkHa bbiTb aBTOMaTu3npoBaHa. PelleHune 3agaym
AOIMKHO ObITb OCYLLLECTBMNEHO, UCMonb3ysa nporpammupoBaHune FB. OTaenbHble
FB ucnonb3yeTtcs B kKaxxgoM criyyae: Ans ynpasneHus pabovymm mectom 1 1
neHTon TpaHcnopTtepa. FB anga paboyero mecra gormkeH 6biTb NPUrogHbIM Anst
NCMNOMb30BaHWsA B MOAENN MYIbTUIK3EMNIISIPOB.

B cnegytolieM ynpaxHeHnn QyHKUMOHarbHbIE BO3MOXHOCTM COOPOYHOM NMMHUN
AOIMKHbI ObITh pacLUMpeHbl NOCPeACTBOM MOAENN MYbTUIK3EMMNISPOB, YTOObI
paboTanun mecta 2 n 3.

Mopenb koHBeliepa gormkHa paboTaTb Kak cOopoYHas NMMHNSA CO creayroLumm

dJyHKLIMOHMpOBaHVIFl (*)yHKLI,VIOHaJ'IbeIMVI BO3MOXHOCTAMU (r|0|<a TOJTbKO A4 ogHOoro pa6oqero

Mopgenu
KOHBeunepa

mMecTa):

1. Cuctema HaxoauTCs B HaYanbHOM COCTOSIHUW, TO eCTb paboyee mecTo 1
nmeeT OOHy AeTarb, KOTopas SABMASeTCHa B HacToswee Bpemsa o6pabaTbiBaeMon.
9710 0603Ha4YEHO 3a)oKkeHHbIM cBeToamoaom "H1 Ha pabouem mecTe 1.

JleHTa TpaHcnopTepa cBoboHa, To ecTb "LB1" He 3aHAT. [IBUraTens koHBenepa
BbIKIHOYEH.

2. Mocne TOro, Kak onepaums ¢ Aetanblo 3aKOHYeHa, onepaTop noaTeepxaaeT
3710 nepekntovatenem "S1". Ceetogunog "H1" muraer.

3. Onepatop pa3mellaeT obpaboTaHyto AeTanb Ha "MycTon" neHTe nepes
patumkom "INI1". CeeTtoamopg "H1" BbikntovaeTcs.

4. leHTa TpaHcnopTUpyeT obpaboTaHyto AeTarnb Ha 3aKNioUYnTENbHY COOpPKY.
CeeTtoawnopg "H4" muraet Bo Bpems TpaHcnopTupoBku. Koraa mecto
3aKNoYMUTENBHOM COOPKM AOCTUrHYTO, "H4" cBeTOaMOL CBETUTCA HEMPEPLIBHO.
5. Onepatop Ha MecTe 3aknounTensHon cobopkn bepeT obpaboTaHyto geTans
NeHTbI U pa3MeLlaeT HOBYO HeobpaboTaHyto AeTanb Ha neHte. OH
noaTBeEPXAaeT 3TO BbIKMYaTenem"S4".

6. lleHTa TpaHcnopTupyeT HOBYHO HeobpaboTaHyto aeTanb Ha3aa ans
06paboTkm Ha paboyem mecTe 1. CBeToamog "H4" muraet Bo BpeMsi
TpaHcnopTuposku. Koraa gocturHyt gatuumk "INI1", HaunHaeT muraTb
ceetogmopg "H1" Ha paboyem mecTe 1.

7. Onepatop moxeT 6paTb HeobpaboTaHyo AeTarnb C NeHThbl 1 pa3meLLaTb ee
Ha paboyem mecTe 1 n HaunHaTb ob6pabaTbiBaTh. CBeTOAMOA "H4" 3axoKkeH
HenpepbIBHO. [Npouecc paboTbl HAYMHAETCA CHOBa ¢ wara 1.
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YnpaxHeHue 6.2a: CTpyKkTtypa nporpammbl ansi paboyero mecra
| DB1
TpchnopTep FB1: “Station“
|:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| 10.0 —»| Initial LED [ "H1"
A . "INI1" —>| Proxy_switch Transp_req >
v l l "§1" —*| Acknowledge
r------=--= r---—---=--=
! b l M10.1—>| Clock_bit_q
Lo ! M10.3—»| Clock_bit_s
' i ' i —»| Conv_busy -
® L@ L9 Va
Station_1 Station_2 Station_3
DB2
FB2: "Transport"
10.0 —>{ Initial LED [ "H4"
ek "LB1" ——>| L_Barrier Conv_right —>"K1_CONVR"
"S4" —>| Acknowledge  Conv_left > "K2_CONVL"
CALL FB1, DB1 » Transp_req
M10.1 —>| Clock_bit —
CALL FB2, DB2  ’
TexHUYeckoe pasgeneHue nporpamMmbl
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_06E.21 o~ Knowledge for Automation
3apgava Ha nepBom Lware B c60pOYHOM NMNMHMK CYLLLECTBYET TOSBbKO OAHO pabodyee
MeCTO. YNpaBneHue BCEN CUCTEMOW pasfeneHo Ha ABa npoLecca:
» Paboyee MecTo: YnpaBneHue nepebiM pabo4mm MecTtom ocyLecTBrnsieT FB1
C cuMMBoONMYecknMm nmeHem "Station" (rmobansHas Tabnuua cMMBOOB)
» TpaHCNopTMpOoBKa: YNpaBreHne NUHNen TpaHcnopTepa ocyllecTensieT FB2
C CMMBONUYeCKUM nmeHem "Transport”
[nsa ynpaBneHus Bcen cbopoyHon nuHmen oba FB Bei3biBatoTcs B OB1,
Kaxkabln ¢ cobCTBEHHbBIM 3k3emnnspom DB.
Yrto penatb Ons ynpaxHeHus 6.2 Bbl HarigeTe dyHKUMHanbHble 6nokn FB1 n FB2, a Takke

COOTBETCTBYIOLLYIO Tabnuuy cumBonoB B nanke nporpamm Chap_06_2

npoekta "Pro2_e x51".

1. OTtkponTte npoekT "Pro2_e x51" n BcTaBbTE KOHpUIypaumo annapaTHbIX
cpencTtB Bawien ctaHuuu.

2. na CPU HasHa4yTe TakToBbIM 6aitom MB10 u 3aTem 3arpyaute faHHble
KoHdurypauum B CPU.

3. BuizoBute FB1 ¢ aksemnnsipom DB1 B OB1, n HasHauTe curHansl npouecca
napameTpam nHTepdenca.
HasHaute napameTpy Bxoga #Clock_bit_q - M10.1, a #Clock_bit_s - M10. 3.

4. MNporpamma Bbi3biBaeT FB2 (ak3emnnap DB2) nocne FB1 8 OB1.
HasHauTe BXogHble 1 BbIXOAHbIE NapameTpbl cornacHo onucaxuio FB1 n
FB2.

5. 3arpysute 6noku B CPU 1 npoBepbTe hyHKUMOHMPOBaHue Baluen
nporpamMmi.

ST-7PRO2

Training Center
Ctp 6- 21/25 Bbi30B 6510K0OB U MOAENb MYNbTUIKIEMMIIAPOB

for Automation and Drives

21



SIEMENS

Metoa dbyHkunoHupoBaHusa FB1 "Station"

e O6bABNeHuna B FB1:

e Mopaenb COCTOAHUMN:

FB1: "Station"
Process
IN-napameTpbl: Data type: piece
—| Initial BOOL CeeToanoa
—| Proxy_switch BOOL cBeTuTCs
—*| Acknowledge BOOL HenpepbIBHO
—| Clock_bit_q BOOL AN Proxy_switch A Acknowledge
—| Clock_bit_s BOOL
- S:J- napameTpbl: BooL el s _P_iece
<«—| Transp_req BOOL from conv finished
- CeeTtoavon CeeTtoavon
1/0- napameTpbl: 6bICTPO MUraeTt MeaneHHo muraet
<«—>| Conv_busy BOOL
Stat. Var.: A
State STRUCT Proxy_switch Conv_busy
Process_piece BOOL . -
Piece_finished BOOL Wait Place piece
Place_part_on_conv BOOL for piece on conv
Wait_for_piece BOOL Ceetoanon m
Take_piece_from_conv BOOL SEICIONCH 6bICTPO Muraet
END_STRUCT

AN Proxy_switch
A Transp_req

SIMATIC S7

Siemens AG 1999. All rights reserved.

Initialization

#Process_piece

#Piece_finished

#Place_piece_
on_conv

#Wait_for_piece

#Take_piece_
from_conv

Information and Training Center
Knowledge for Automation

Date: 04.11.2005

4
File: PROZ._06E.22 ﬁ’«

Mmnynbcom Bo BxogHOM napameTpe #lnitial , FB1 moxeT 6biTh initialized
coctosiHmem #Process_piece. HasHnaute #lnitial 10.0.

B aTtom cocTtosiHum getanb obpabartwiBaetca. Ceetoamoa "H1" HenpepbiBHO
ropuT, ykasbiBasd Ha 06paboTky.

Mepexoa k coctosiHuo #Piece_finished npoucxoawnt, korga onepaTop
noaTBepXXAaeT 3aBeplleHne 00paboTkmM BblknovaTenem "S1".

B aTtom cocTtosiHuK, cBeToauoa muraeT ¢ yactotom oT #Clock_bit_s
(meoneHHo). OnepaTtop XOeT paspeLLeHnst oT fieHTbl TpaHcnopTepa. (BaxHo
ans pacwmpeHusa go 3 craHumin!).

Ecnu koHBenep nyct (#Conv_busy=0), 3T0 HemMeaneHHO onpeaenseTcs Kak
3aHATO (#Conv_busy=1) n nget B coctosiHne #Place_piece_on_Conv.

B aTom cocTosiHMmM cBeToguon muraeT ¢ YacTtoton oT #Clock bit s

(ObICTPO) - oNepaTop MOXET pa3meLlaTb geTanb Ha KoHBeriepe. C curHanom
#Proxy_switch=1 curnan #Transp_req=1Takxe ycTaHOBNUBaETCA, Takum
06pa3om Bbi3biBasd ABUXKEHWE KOHBENEPa K MECTY 3aKniounTensHom cOopku.
Mepexoa k cocTtosHuo #Wait_for_piece npomncxogut, Koraa getanb
ocTaHaBnmBaeTcd y gatuvka (#Proxy_switch=0).

B aToM cocTosiHMmM onepatop XaeT npmbbiTua HOBOM HeobpaboTaHHOW AeTanu;
cBeToAMop nepes CTaHUMEeN BbIKMHOYEH.

C npubbiTem( HoBon HeobpaboTaHHom aetanu (Proxy_switch=1) nmeet mecto
nepexop k coctosiHuio #Take part_from_conv .

B aTom coctosiHum ceeToaunog muraet ot #Clock_bit_q (6bicTpo)

HeTanb moxeT ObITb B3ATa C KOHBeWepa.

Mepexon k cocTosiHUio #Process_piece uMeeT MecTo, Korga NpuHaTa NpuHaTa
(#Proxy_switch=0).
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MeTop cbyHKumnoHnpoBanua FB2 "Transport™
e WUHTepdenc FB2: e Mopgenb coCTOSIHUMN:
FB2: "Transport” i
Waiting
IN-napameTpbi: Data type: CeeTtoavon
—>| L_Barrier BOOL
—>| Acknowledge BOOL A &T
—| Transp_req BOOL AN #Tansp_req #Transp_req
—| Clock_bit BOOL
OUT- napameTpbl :
<«—| LED BOOL
<+—| Conv_right BOOL Conv left -
<—| Conv_left BOOL G Conv_right
Stat. Var.: MUFaeT CeeToavon
State STRUCT Muraet
Waiting BOOL
Conv_right BOOL
Assembly BOOL AN #L_Barrier
Conv_left BOOL A #Acknowledge -
END_STRUCT Al
CeeToauon,
roput
HenpepbIBHO
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_06E.23 ">4 Knowledge for Automation
Initialization FB2 mMoxeT 6bITb MHMLMaNM3npoBaH cocTosiHnem #Waiting 4epe3 BXOAHON
cvurHan #Initial. Hasnaute BxogHomMy napametpy #lnitial 10.0.
#Waiting B 9TOM COCTOSIHMM NeHTa TpaHcnopTepa XAeT OKOHYaHUsA 06paboTkun aetanu,

#Conv_right

#Assembly

#Conv_left

KOTopasi noMeLlleHa Ha KOHBeKrep B 04HO 13 paboumx mecT. Moka neHTa
TpaHcnopTepa HaxoauTcs B cocTtosHum #Waiting MoTop OCTaHOBIH U
cBetoamopn "H4" BbIKITHOYEH.

M3 cocTtoaHua 1 npu curHane #Transport_req nMeeT MecTo nepexog B
cocTtosHue #Conv_right .

B aTOM cocTosHMM geTanb TpaHCnopTMpyeTCs B HanpaBneHun mecTa
3aknounTensHon cbopku. MNoka koHBenep nepemelaeTcs, ceetoamnos "H4"
muraet c yactoton (M10. 1), onpeaensemor BXogHbIM NapamMeTpoM .

MecTo 3aKntUMTENBHOM COOPKN AOCTUMHYTO, TO €CTb COCTOsSIHUE #Assembly
nMeeT MecTo, Koraa obpaboTaHHas geTanb NpoxoanT oToanemeHT "LB1".

B aTom cocTosiHMmM onepatop obmMeHnBaeT o6paboTaHHyo AeTarb Ha
HeobpaboTaHHyo. B aTom cocTosiHum ceeToamog "H4" 3axokeH HenpepbiBHO .
CwurHan onepaTtopa Ans 3aBepLUeHne 3ToW 3aaayu - BbiknovaTens "S4".
OTOT curHan Takke BeJeT K nepexoay B coctosiHne #Conv_left.

B aTom cocTosiHum HeobpaboTaHHasa AeTanb TPAHCNOPTUMPYETCS B
HanpasneHun paboyero mecTa. [Toka KOHBeWep nepemeLlaeTcs, CBETOANO0S
"H4" muraet c yacTtoToun, onpeaensemon BxoaHbIM napameTpom #Clock bit.

TpaHcnopTUpOBKa OCTaHOBNMBAETCS, KOrda BXoAHOM curHan #Transp_req
yCTaHOBIEH NOBTOPHO. MponcxoaunT nepexosd k coctosiHuio #Waiting.

Training Center
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YnpaxHeHue 6.2b: PacwumpeHue go 3 paboymx mecr
DB10
FB10
OB1 stat Station_1 FB1 | Danuble |
stat Station_2 FB1 i Ana i
stat Station_3 FB1 W Station_1 !
stat Transport FB2 '_'_'_'_'_'_'_'_'_'_'_'_
) i NaHHble |
CALL FB10,DB10 _ FB1 | ans :
CALL Station_1 <«—1— /’:__§!gt_i9_n_2___:
CALL Station 2 «—| & |
CALL Station_3 <«+—» i [aHHbIE i
 Station 3 |
CALL Transport +T—— FB2 \ .
i DaHHble
© Ans :
! Transport |
Instance DB of FB10
SIMATIC 87 Date: 04.11.2005 ;v Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_06E.24 y Knowledge for Automation

CTpyKkTypa nporpammbl Bo BTOpOW YacTu 3TOro ynpaxHeHUst 4OMKHbI ObITb AOCTUrHYTHI NOSHbIE
YHKUMOHarbHbIE BO3MOXHOCTM MOLENN KOHBENEepa A8 BCex Tpex paboumx
MecT. [1ns1 3Toro ynpaeneHue rnosiHon MoAenbio KoHeenepa (3 pabounx mecra u
OAMH TpaHcrnopTep) AOMKHO 6bITb NepemelteHo B oanH FB (FB10).

B npegenax FB10 ynpasneHvne oTHOCMTENbHBIMY TPEeMS paboynmmn mectamu
ocyLecTBnseTC, Kak oTaenbHble ak3emnnsapbl FB1, a ynpasneHune
TPaHCNOPTEPOM OCYLLIECTBASETCA Kak aksemnnap FB2.

Training Center ST-7PRO2
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CoeguHeHMsa napameTpoB ONOKOB
DB10: "Assembly_line_DB"

#Station_1
10.0 —| Initial LED (— "H1" - —
"INI1" —>| Proxy_switch  Transp_req |—> FB10: "Assembly_line
"S1" —| Acknowledge
M10.1 —>| Clock_bit_q
M10.3—>| Clock_bit_s
»| Conv_busy

#Station_2

10.0 —>| Initial LED —» "H2" #Transport

"INI2" —>| Proxy_switch Transp_req > L wan

"s2" —*| Acknowledge 10.0 —> Initial LED |— "H4

M10.1—>| Clock_bit_q "LB1" —>| L_Barrier Conv_right | —"K1_CONVR"

M10.3—>| Clock_bit_s
»( Conv_busy

"S$4" —» Acknowledge Conv_left |[— "K2_CONVL"

A 4

\4

Transp_req

#Station_3 M10.1—>| Clock_bit
10.0 —>| Initial LED [—> "H3"
"INI3" —>| Proxy_switch Transp_req >
"s3" —*| Acknowledge
M10.1 —>| Clock_bit_q
M10.3—>| Clock_bit_s
»( Conv_busy 7]

SIMATIC S7 3
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’>4 Knowledge for Automation
YTo penartb 1. CHavana cosgante FB10. B pasgene obbsiBneHun B cekumm stat. Var.
o6bsABUTE Tpn ak3emnnapa FB1 ¢ numenamu: #Station_1, #Station_2 n
#Station_3 1 oguH ak3emnnsap FB2 ¢ umeHem #Transport.
2. B FB10, npexge Bcero BbI3oBUTE nocnegosarteneHo #Station_1, #Station_2,
#Station_3 un #Transport n cesknte napameTpbl O6510ka COrnacHoO cxeme,
NpVBEAEHHOW BbILLE.
O6paTtnTe BHUMaHWe Ha coefuHeHune in_out-napameT #Conv_busy.
Kak aTo MoXeT ObITb ocyLlecTBneHo? MoryT BpeMeHHble nnm
cTaTMyeckne BcrnomMoraTernbHble NepeMeHHble NCMOMNb30BaThCs 30eCh?
Tarke obpaTnTe BHUMaHWE Ha NPUCOEAMHEHME BbIXOQHOIO napameTpa
#Transp_req (nornyeckoe UJN) k BxogHOMy napameTpy #Transp_req
ynpaBrieHne TpaHcnopTepoMm. Kak Takoe coeguHeHne MOXET ObITb
OCYLLLeCTBMNEHO?
3. Cospawte siBHO DB10 co cBsAsaHHbIM FB10. Pegaktupyinte DB10, 1
NnpoBepbTE CTPYKTYPY 00bABMNEHMI B NpeacTaBneHmm data view DB-
pegakTopa.
4. Beizosute FB10 ¢ ak3emnnapom DB10 B OB1.
5. 3arpyaute yyactsytowme 6noku B CPU u npoBepbTe pesynbTar.

Bonpochbl * Y10 ABNAeTCA NnpeumyLLiecTBamMmmn 1 HeyaobcTBamu Takoro nogxoaa?
» Kak Hy)kHO M3MeHUTb ynpasreHne Tak, 4Tobbl "nyctas” cbopodHas nnHus

Morna Takke ObiTb "3anonHeHa" unm "3anonHeHHasa" NMHUA Morna Obl TaKkKe
ObITb "ocBObOOXOEHA".

Training Center ST-7PRO2
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Ucnonb3oBaHue oMbnunoTek

FC 100 FC 101 FC 102 FC 103
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SIEMENS

UHTepecHble hakTbl 0 BubnmnoTekax

Uenb:
e XpaHeHue KOMMOHEHTOB NPorpamMmMbl MHOFOKpaTHOro UCNosb30BaHUs
e He Bo3MoOXxHa npsimasa nepepayva B CPU n tectupoBaHume

KoHdurypaumsa 6ubnumoTteku:
e bBbubnunorteka MmoxeT coaepKaTb HECKOJIbKO NPOrpamMMHbIX Nanok
e bubnunorteka He moxeT cogepxatb "Hardware“ (annapaTtHomn 4acTu)
e Kaxpas nporpaMmHasi nanka cogepXur:
= nankm "Blocks", “Source Files", "Symbols"
= nanky "Charts" (Tonbko gna nporpammHoro naketa: S7-CFC)

Ucnonb3oBaHue 6MbNnoTek:
e C SIMATIC Manager:

= BGUBIMOTEKN MOTYT BbITh CO3AaHbI (HO HE C TEMU XEe MMEHaMU, 4YTO
NPOeKThI)

= BroKM MOryT GbITh KONMMPOBaTLCHA Mexay bubnnotekamm 1 NpoekTamm
= OUBIMOTEKN MOTYT apXMBUPOBATLCSA

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_07E.2 "kd Knowledge for Automation
KpaTtknn o630p BubnmoTtekn ncnonb3yeTcsi, YTOObl XpaHUTb KOMMOHEHTbI MPOrpamMMb

MHOrokpaTHoro mcrnosnb3oBaHus ans SIMATIC S7/M7. KoMNoOHeHTbI NporpaMmmbl
MOryT OblTb CKONMPOBaHbI U3 CYLLIECTBYHOLLMX NPOEKTOB B BUOMMOTEKY UnN OHK
MOryT BbITb CO34aHbl HENOCPEACTBEHHO B BMbnmMoTeke, He3aBUCMMON OT
NMPOEKTOB.

Te e camble PYHKUMOHarbHbIE BO3MOXHOCTU, YTO U Y MPOEKTOB, AOCTYIMHbI
ONns cogepXxumoro nanku S7-Programs B 6G1bnmoTeke - 3a UCKMOYEHNEM
TECTMPOBaHUS.

KoHndowmrypauus TOYHO TaK e Kak MpoeKTbl, BUBNNOTEKN KOHPUTYPUPYIOTCA MepapXn4ecknm
cnocobom:

» BubnmoTekn MoryT cogepxatb S7-Programs.

» S7-Program moxeT cofepxaTb oaHy nanky Blocks, ogHy - Source Files,
ogHy nanky Charts, a Takke oguH 06bekT Symbols (cumBonbHyto Tabnuuy).

* nanka Blocks cogepxut 6noku, koTopble MOryT ObITb 3arpyeHbl B S7-CPU.
Tabnuubl nepemerHbIx (VAT) n onpegeneHHble Nonb3oBaTesniem Tunbl
OaHHbIX, COOEPXXaTCH B HEM XKe.

* nanka Source Files copepXuTt ucxogHsle cannbl Ans nporpaMm, Co3aaHHbIX
Ha pasnuYHbIX si3blkax NPOrPaMMMUPOBaHUS.

* nanka Charts cogepxut CFC-anarpammbl (TONbKO 45151 NPOrpaMMHOro nakeTa
S7-CFC)

Korga Bbl BcTaBnseTe HoByto nanky S7-Program, nanku Blocks n Source Files

aBTOMAaTUYeCKM CO3al0TCs B HEN.

Ucnonb3oBaHue Broku, kKoTopble AOMKHbI UCMOMb30BaTLCS MHOFOKPATHO, MOTYT ObITb
ounonuorek coxpaHeHbl B bubnunotekax. OTTyga, OHM MOTyT OblTb CKOMMPOBAHbI B
nporpamMmMy nosib3oBaTessi U Bbi3blBaTbCS APYrMMu Briokamm

Training Center ST-7PRO2
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SIEMENS

KoHdurypauusa n conepxaHme ctaHgapTHoOM 6ubnunorekun

HSIHATIE Manager - [Standard Library -- D:ASIEMENSASTEP7AS57libs\STDLIB30]

‘ File Edit Inzert PLC ‘“iew Optionz ‘wWindow Help —1&]x]
0|89 & &) [= 2 (1 [ < No Fiter > =17 @] w2
Elz Standard Library Object Mame | Symbolic Mame | Type | Language =
(=1 Commurication Blacks | |43 SFBO CTU Spstem Function Block  STL
Bz IEC Funetion Blocks £ GFET CTD System Function Black  STL
{=2] Organization Blocks 40 SFEZ CTUD Swstem Function Black  STL |
&)-{=1] PID Contral Blacks 1+ SFB3 TP System Fumction Black. STL
B0 8557 Converting Blocks | | = o rpy TOM Spstem Function Block ~ STL
23 System Function Blocks | g crpe TOF System Furction Block ~ 5TL
i 5FES USEMD Sypztern Function Block, STL
TS 4k 5FES URLCY Swztern Function Block STL
i3 5FB12 ESEMD Swztern Function Block, STL
i+F SFE13 BRCW Spstem Function Block STL
i3 5FB14 GET Swatern Function Block, STL
i3 SFE15 PUT System Function Block STL
i} S5FB16 PRIMT Swyatern Funchion Block STL
i 5FE13 START Sypztern Function Block, STL
4 SFBZ20 STOPR Swztern Function Block STL
i3 SFE21 RESUME Swztern Function Block, STL
i+ SFEZ2 STATUS Spstem Function Block STL
i3 SFBZ23 USTATUS Swatern Function Block, STL -
1 - T ... _>|_I
Press F1 for help. [ [ [ o
S | MAT | C 87 Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_07E.3 '1’4 Knowledge for Automation
BBe.quMe ,D,Be CTaHOapTHbIe OnbNMoTEKM aBTOMaTUYECKU YCTaHOBJIMBAKOTCA HaA )KECTKOM

OVCKe Npu YCTaHOBKE NporpaMmmHoro obecnevyenns STEP7 :

* cTaHgapTHble 6ubnuoTteku stdlibs (V2) ans sepcun 2 n

* CTaHgapTHas bubnuoTeka V3. x ansa sepcum 3.

Ot atux 6ubnuoTtek Bbl MoxxeTe KonmpoBaTth HyXHble 6okn B Baww npoexkT.

OTKpbITHE YUT06bI OTKPBITE BMBNMOTEKY, MCNONb3yTe kKoMaHay: File -> Open nnu
o6ubnuoTteku COOTBETCTBYIOLLYHO UKOHKY B Toolbar.
MosiBMTCA OKHO Anarnora, B KOTOPoM Bbl MOXeTe BblBpaTb HY>XHbI NPOEKT Wi
GubnuoTeky.
CrtaHpapTHas Standard Library V3.x - cTaHgapTHas bubnmnoteka - cooepxuT
6ubnunoTeka cnepytowme nankn S7-Programs:

» Communication Blocks: cogepXuT yHKLUUKN ANA NogKnoYeHeHNs Mogynen
pacnpefeneHHoro BBoAa - BelBoga npu ncnonsdoBaHmm S7-300 Profibus CP

+ IEC Converting Blocks: cogepxut 6nokv anst pyHkuun IEC, Hanpumep, ons
paboTbl ¢ nepeMeHHbIMM TUNOB AaHHbIX DATE_AND_TIME n STRING
(cm. rn. 5).

* Organization Blocks: cogepxuT Bce opraHusaumoHHble 6nokn S7-300/400

* PID Control Blocks: cogepxut 6nokn PID-ynpasneHus

» S5-S7 Converting Blocks: coaepXuTt ctaHaapTHble O510ku, KoTopble
TpebytoTcs  npu npeobpasoBaHne S5-Programs k S7

» System Function Blocks: cogepxuT Bce cuctemHble yHkummn S7-300/400.

* TI-S7 Converting Blocks: cogepuT pasnuyHbie cTaHgapTHble PyHKLUN,
Hanpumep, MaclTabupoBaHMe aHaNOroBbIX BENIUYMH U T.4.

O6paTtute BHUMaHue [lononHuTenbHble OMBIMOTEKN YCTaHABNMBAKOTCA BO BPEMS YCTaHOBKM
[OOMNONHUTENbHBIX MPOrPamMMHbIX NMAKETOB.
Onucanne S7 bubnuotek PID Control Blocks n Tl - S7 Converting Blocks
pacnosnoXeHbl Mo creayowmm agpecam: Taskbar ->SIMATIC ->S7 manuals -
>PID Control, Standard Functions 2.

Training Center ST-7PRO2
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SIEMENS

MUHTepecHble haKTbl 0 CUCTEMHbLIX OMGNMoTEKax

CuctemHsblie cbyHkuum (SFC u SFB ) xpaHsaTca B
onepauuoHHomn cucteme CPU.

CnpaBOYHMK NO NPOrpaMMHOMY obecnevyeHuto ans
S$7-300/400 “CucrtemMHble n ctaHaapTHble PyHKLUKN”

PacwupeHHas online- nomowb B STEP 7

SIMATIC S7

Siemens AG 1999. Al rights reserved.

BBeaeHue

PykoBoacTBo

Online- nomowb

Date: 04.11.2005 ‘v Information and Training Center

File: PRO2_07E.4 y Knowledge for Automation

CucrtemHble yHKUMM NpeacTaBnsaoT cobor 4acTo UCMonb3yemble
CTaHZapTHblEe PYHKUUM 1 DYHKLMKN, KOTOPbIE HE MOTYT ObITb BbINOMHEHbI
NHCTpyKunammn STEP 7 (kak Hanpumep, reHepupoBaHue DB). CuctemHble
YHKUMM UHTErPUPOBaHbI B onepaunoHHyto cuctemy CPU. CuctemHble
YHKLUMKN BbI3bIBAOTCA B NporpaMmme nosb3oBatens nHeTpykunamu CALL SFC
unn CALL SFB. [Ons 6nokos SFB Takke HeoOXxoauMMbl CBA3aHHbIE BIOKM
OaHHbIX.

B03MOXHOCTb MCMOMNb30BaHWUSE CUCTEMHOW (DYHKLMM 3aBUCUT OT
nporpaMMmMpyemMoro fiorMyeckoro KoOHTponnepa u ucnons3yemoro tuna CPU.
Mcnonb3ysi nporpammHoe obecnedeHne STEP 7, Bbl MoxeTe, Hanpumep,
oTobpa3utb cuctemHole 6nokm B SIMATIC-Manager.

CucteMHble OMoKM 3alLmLLEeHbl, NO3TOMY, Korga Bel untaete mx, T0
oTobpaxkaeTcsl TONbKO OnucaTerbHas YacTb C BXOOHbIMY NapamMeTpamm ,
BbIXOOHbLIM NapamMeTpaMu U NapameTpamyn BBOAa-BbIBOAA.

B cuctemax S7-300 n S7-400 cucteMHble 6NOKM UMEKOT OAMHAKOBLIN HOMEP,
(OYHKLMIO U OAMHAKOBO BbI3bIBAOTCA.

CnpaBoyHOe pyKOBOACTBO MO CUCTEMHOMY NporpaMmmMHOMY obecneyeHuto ans
S7-300/400 , CuctemHble 1 cTaHAapTHbIE PyHKUUK ( NepeBon Ha PYCCKMIN A3bIK
nmMeeTcsa B NpeacTaBUTeENbCTBE upmbl Siemens B Mockee)

COOEPXMUT pacLUMPEHHOE OMNMcaHNe CUCTEMHbIX (OYHKLIA.

MmeeTca Takke pacliMpeHHOE OnncaHme CUCTEMHBIX OYHKLUIA B MPOrpaMmMHOM
obecneyeHnn STEP 7. BbizoBuTe MeHto help B nporpaMMHOM pefakTope u
Bblbepute Temy : Help topics --> Block help --> Help with SFBs/SFCs .
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SIEMENS

0630p cucteMHbIX pyHKUUNA (4acTb 1)
®yHKL. rpynna DyHKUUA Bnok S7-300 S7-400
MepeHoc Gnoka SFC 20 X X
3anonHeHue maccuBa SFC 21 X X
KonupoBaHue Cospanve 6noka DB SFC 22 X X
1 6noKoBble Ynaneuue DB SFC 23 - X
yHKUUMN TecTuposatue DB SFC 24 - X
Cxatne SFC 25 - X
3ameHa 3Hauenns B8 ACCU 1 SFC 44 X" X
MpepbIB. ANA M-KOMNBIOTUHIa SFC 35 - X2
YnpaBneHue MosTopHeI 3anyck Bpem. unkna | SFC 43 X X
nporpammomn MNepesoa CPU & STOP SFC 46 X X
3apepxka o6paboTku SFC 47 X" X
YcTaHoBKa BpemMeHu SFC 0 X X
YnpaBneHue Yacamm| Yrenue spemeHu SFC 1 X X
CuHXpoHM3auus SFC 48 - X
YcTaHoBKa cyeTumKa SFC 2 X" X
YnpaBneHue 3anyck 1 ocTaHOB SFC 3 X" X
CYETYMKOM BPEMEHMU| Cuntuisanme cuetunka SFC 4 X" X
YrteHune cucteMHoro BpeMeHu SFC 64 X X
1) He ans CPU 312IFM 2) Tonbko Ansi HoBbIx CPU
SIMATIC S7 Date: 04.11.2005 ;' Information and Training Cenvter
Siemens AG 1999. All rights reserved. File: PRO2_07E.5 v”‘ Knowledge for Automation
DyHKUUU - SFC 20 konupyeT cogepxmmoe obnacti namsartu.
KonupoBaHus - SFC 21 3anonHsieT obnacTtb NamsaT COAEPXNMbIM Apyron odnacTu.
n 6nokoBble - SFC 22 cospgaet 610K AaHHbIX B paboyen namaTu.
hyHKLUN - SFC 23 ygansieT 61ok AaHHbIX B paboyer namatn. DB He gormkeH ObiTb
OTKpbIT.
- SFC 24 onpegensieT umeetca nn DB B paboyeit unu 3arpy>xkaemor namsari,
ONuHy 6noka B GanTax 1 3alULLEH NN OH OT 3anucu.
- SFC 25 npoussoguT cxatue paboden namatn. Ecnvn 6nokn
KOpPPEKTUPOBanuChb, TO 3aHMMaeMble MU NPOCTPaHCTBa B paboyen
namatv (“Obipbl”) yoansioTcs .
- SFC 44 (Bbi3oB 13 OB 122 unn OB121) nepegaet npu owmnbkax B ACCU
HOBOE Nnoaxopasilee 3Ha4yeHne, ¢ KOTOpbIM NPOAOoIMKaeTcst obpaboTka
nporpamMmei.
YnpaBneHue - SFC 35 3anyckaeT cnHxpoHHo OB 60 Bo Bcex CPU (ans
nporpamMmmom MYNbTUKOMMBIOTMHTA).
- SFC 43 3aH0BO 3anyckaeT KOHTporb BpeMeHu umkna CPU.
- SFC 46 nepesoant CPU B coctosaHue octaHoBa (STOP).
- SFC 47 BBOANT 3a8epXKKy BpeMeHn go 32767 ps.
O6paboTka - SFC 0 ycTtaHaBnuBaeT HOBYIO aaTy u Bpemsa B CPU.
YyacoB - SFC 1 cuntbiBaeT TekyLuyto gaty n spemsa n3 CPU.
- SFC 48 cMHXpoHM3NpyeT Yacbl BeAOMbIX YCTPOMCTB MO Yacam BedyLLero
CPU. ®yHKkums gomkHa 3anyckaTbCd Tonbko Ang segyliero CPU
(master).
YnpaBneHue CPU nmeeT onpeneneHHoe Yncro cHeTYMKOB paboyero BpeMeHH, B KOTOpbIE
CYETYUKOM Bbl MOXeTe 3anvcbiBaTb BpeMsi paboTbl 000pyaoBaHus.
BpeMeHu - SFC 2 ycTtaHaBnmBaeT c4eT4MK paboyero BpeMeHu Ha 3a0aHHOe 3HAYEHNE .

- SFC 3 3anyckaeT unu ocTaHaBNMBaET CHETYUK paboyero BpeMeHu.

- SFC 4 cuuTbiBaeT TeKyllee BpeMs U3 cHEeTYMKa 1 ero craTyc.

- SFC 64 cuntbiBaeT cuctemHoe Bpemsi CPU .

CucmeMHoe 8pems - 3TO aBTOHOMHBbIV CYETUYNK BPEMEHMU, KOTOPbIN
yBenuuusaetcs kaxable 10 ms (ans S7-300) unu 1 ms (ana S7-400).
MakcumanbHoe 3HavyeHue cueTynka - 2147483647 ms, nocne KOTOpPOro cyeT
CHOBa Ha4yuHaeTcs ¢ 0.
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SIEMENS

O630p cucTEMHbIX (pYHKLMA (YacTb 2)

®DYHKUMOH. rpynna | ®PyHKumsa Bnok S7-300 S7-400

3anucb AMHaMNYeCKUX NapamMeTpoB SFC 55 X X

3anuck OMKCUPOBaHHLIX NapamMeTpoB SFC 56 X X
n::):.s;qa e MapameTpu3saums moayneii SFC 57 X X
A 3anuck Habopa AaHHbIX SFC 58 X X

YreHune Habopa AaHHBIX SFC 59 X X

YcTaHOBKa NpepbiBaHus SFC 28 x1 X
ﬂpepblBaHMH no OTMeHa npepbiBaHusA SFC 29 Xl) X
BpemeHu AKTUBaUMA NpepbIBaHUs SFC 30 §1; §

Onpoc SFC 31
MpepbiBanus ¢ 3anyck SFC 32 X" X

1

3a.qep)KK0|7| OTmeHa SFC 33 X1; §

Onpoc SFC 34 X

MackupoBaHue olWnGoK SFC 36 X X
g::%ﬁz““ble [lemackupoBaHue SFC 37 X X

YrteHue perncrtpa CoCcToOsHUM SFC 38 X X

BnoKMpoBKa HOBLIX MpepbIBaHuit SFC 39 X X
OwmnbKM Pa3spelueHne HOBbIX NpepbIBaHUM SFC 40 X X
npepbl BaHUN 3apepxka 06paboTkM HOBbIX NpepbIBaHUM X X
N aCUHXPOHHbIE PaspelieHne npepbiBaHUA C BbICLUUM SFC 41 X X

npvopuTeToM SFC 42
1) He ana CPU 312IFM
S | MATl C 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. Al rights reserved. File: PRO2_07E.6 7 Knowledge for Automation
I'Iepe,qaqa MmeeTca obnacTb CUCTEMHBIX OaHHbIX, KOTOpaA MOXET CYUTbIBATbCA, a TakKe

HabopoB AaHHbIX

MpepbiBaHUA
no BpeMeHu

MpepbiBaHUsA
no 3agepxke

CUVHXPOHHbIe
OLUNGKMU

MpepbiBaHUA "
ACUHXPOHHbIe
OLUNOKM

1 3anucbiBaTbCH ANA NapamMmeTpypoBaHusa Mogynen. 3Ta obnactb CoaepXuT

Habopbl AaHHbIX (3anucu), kotopble HymepytoTes ot 0 go 255, u koTopble

cofepxart AaHHble-napameTpbl U AuarHocTuyeckue gaHHele. Hanpumep,

- SFC 55 nepefaet HoBble NapameTpbl agpecyeMomy mogynto. Obnactb SDB
Haxogswasca CPU, 1 cBA3aHHas ¢ 3TUM MoAyJiemM He nepenncbiBaeTcs.

- SFC 56 nepepaet napameTpbl (Habop AaHHbIx RECNUM) n3 B

agpecyembli Moayrb.

- SFC 57 nepepaet Bce Habopbl AaHHbIX 13 SDB B Mogynb.

- SFC 58 nepegaet Habop aaHHbix RECORD B Mogyrb.

- SFC 59 cuutbiBaeT Habop faHHeix RECORD B Mmoayne.

MmetoTcs BnokM, KOTOpbIE MCMOSb3YTCA AN NPOLEeCCOoB, YNpaBniseMbIX Mo

BpemeHn (OB 10 - OB17). lMapameTpbl 3Tnx 6nokoB MoryT 6biTh 3agaHbl B

STEP 7 nnn ¢ nomoLLbio CMCTEMHBIX YHKUUIA B MPUKITAgHON nporpamme.

- SFC 28 yctaHaBnuBaeT HOBYIO AaTy 1 BpeMs ans 3anycka OB.

- SFC 29 ctupaert gaty v Bpems 3anycka OB (c 10 no 17).

- SFC 30 paspeLuaeTt npepbiBaHne OB B yCTaHOBMEHHOE BpeEMS.

- SFC 31 cuutbiBaeT nHdopmauuto o ctatyce OB (3arpyxeH, akTMBUMpPOBaH, ...)

MpepbiBaHus ¢ 3agepxkon (OB 20 go 27) BbI3biBaAKOTCSA CNYCTs BPEMSA Mocne

TOro Kak cobbiTne npousowno. C nomowbio SFC 32 Bbl onpegensiete Bpems

3agepxku n Homep OB npepbiBaHus. C nomolbtio SFC 33 Bbl MoxeTe

OTMEHUTb NpepbiBaHue ¢ 3agepxkon. SFC 34 cunteiBaeT ctaTtyc OB.

C nomoLbio 3TUX YHKUUIN Bbl MOXETE MacknpoBaTb CUHXPOHHLIE OLLMOKMN.

Tak uT0, OB 0OWKNGKM He BbI3bIBAETCSA UMW ,HAaNPOTMB, AeMaCKUPYeTCs.
CyuTbiBasd

perncTp ctatyca (SFC38), Bbl MmoxeTe onpefenvTtb 6binm nn owmdku n nx Tun.
Otn SFC Bbl ucnonb3yete Ansi paspeLlieHnst unu 611okMpoBKK NpepbIBaHNIA,
nnun OB acMHXPOHHbIX OWNBOK, NN 3aepkkn NpepbiBaHWN, nMetowmx bonee
BbICOKUI NPUOPUTET.
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SIEMENS

O630p cMcTeMHbIX (pyHKUUN (4acTb 3)

®yHKLU. rpynna PyHKUMA Bnok S7-300 S7-400
YTeHue cTapTOBOI MHOPMaLMM SFC 6 o X
C:::ﬁg;l’al::(a YTeHue coCTOAHNSA CUCTEMbI SFC 51 X X
A 3anuck B AnarHocTUdeckui 6ydep SFC 52 X X
OToﬁpameHwe AkTyanusauusa oénactu Pl SFC 26 - X
nbollcce AkTyanusaums o6nactu PIQ SFC 27 - X
pou A YcTaHoBKka 6MTOBOro MaccmBa SFC 79 - X
o6nactu I/0 OumncTka BUTOBOro Maccuea SFC 80 - X
Onpeaenexne NorMyeckoro agpeca SFC 5 - X
ﬁﬂ:eﬁzguﬂ Onpegenexue crnota SFC 49 X X
Yy OnpeneneHue BCex Noruy. aapecos SFC 50 X X
MpepbiBaHKue oT npouecca SFC 7 1) 1)
CuHxpoHuzaums DP-Slaves SFC 11 1) 1)
AeuetTpanuso- YTeHMne AaHHbIX ANAarHOCTUKN SFC 13 1) 1)
BaHHasdA nepugepus
pucbep YTeHune AaHHbIX SFC 14 1) 1)
3anucb AaHHbIX SFC 15 1)
Mepepaua Mepenaya GD nakera SFC 60 - X
rno6anbHbIX AaHHbIX | Mpuem GD nakeTa SFC 61 - X
1) Tonbko y CPU ¢ DP-untepcemncom, Hanpumep, CPU 315-2 DP
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
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CucrtemHas - SFC 6 unTaet ctapToByto nHdopmaumio OB, BbI3BaHHOrO NOCNEAHMM U
AnarHocTuka He 3aKOH4YMBLLMM CBO 006paboTky, n Tekywero OB.
- SFC 51 cuuTbiBaeT 4acTb CNMCKa COCTOSHUA CUCTEMbI, KOTOPbIA COAEPXKNT:
CUCTEMHbIE JaHHble, AaHHble ANarHOCTUKU, ANarHocTuyeckmuin dyaep.
- SFC 52 3anucbiBaeT cooblieHve B gnarHoctTmyeckun bydep.
OTob6paxeHue - SFC 26 akTyanusmpyeT BCH UK YacTb Tabnuubl 0TOOpaXXeHns BXOAOB.
npouecca - SFC 27 nepepgaeT BCHO UNK YacTb Tabnuubl 0TOOpaXkeHMs BbIXOAOB Ha
BbIXOAHbIE MOAYNU.
- SFC 79/80 cnyxart gns yctaHoBku/copoca 6utoBoro maccusa B | unu Q
obnactn. ®yHKuMM MoryT paboTtaTb Nod ynpaBneHnem pyHKUMM
Master Control Relay.
Appecauus - SFC 5 onpegenseT NorMyeckmin agpec no pacrnonoxeHno Mogyns ( no
mMopaynen reorpadu4eckomy agpecy).
- SFC 49 onpepgensieT reorpacdunyeckmin agpec no form4eckomy agpecy
Moayns.
- SFC 50 onpegenset Bce nornyeckne agpeca Mmoayns.
DeueHTpanu3oBaH- - SFC 7 3anyckaeT npouecc npepbiBanuin (OB40) Ha cTaHuuKn-mactepe oT

Has nepudepus

WHTenmneKkTyanbHon ctaHumm -slave (CPU 315-2DP).

- SFC 11 cMHXpOHU3NpYeT OAHY unm Heckosnbko rpynn DP-slaves
- SFC 13 cuntbiBaeT AaHHble guarHocTtukm oT DP slave.

- SFC 14 cunTbiBaeT KOHCUCTEHTHbIE AaHHbIE (MHOPMaUUsa Heaenuvas,
Kak ogHo uenoe) u3 DP slave.

- SFC 15 3anucbiBaeT KOHCUCTEHTHbIe AaHHble B DP slave.

MNepepaua
rnobanbHbIX
AaHHbIX

'nobanbHble AaHHbIE NepeaatoTCsl LUKMUYECKM (HanpuMep, Kaxabli 8-o1
uukn) 6e3 ncnonb3dosaHusa SFC. C nomowbto SFC 60 n SFC 61 B

nporpaMmMe nosb3oBaTenst MOXeT 3anyckaTbCAa npoueaypbl npuema um
nepegayn GD-naketa. Micnonb3oBaHue 3aTux OYHKUMIA CBA3@HO, B OCHOBHOM, C

HeobXx0AMMOCTbIO 0becneunTb OOHOPOAHOCTb NepegaBaeMblX JaHHbIX.
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SIEMENS

O630p cMcTeMHbIX (pyHKUUN (4acTb 4)
®yHKLU. rpynna PyHKUMA Bnok S7-300 S7-400
Onpoc cocTosiHusa SFC 62 - X
Mepenaya 6e3 KoopanHaLUn SFB 8 - X
Mpuem 6e3 koopaUHaUUK SFB 9 = X
Mepenaya Gnoka SFB 12 N X
Mpuem Gnoka SFB 13 _ X
QL GL L 0 YreHne AaHHLIX U3 yaaneHHoro CPU SFB 14 X
yepes SFB, 7 B
3anuck AaHHLIX B yaaneHHblit CPU SFB 15 X
KoHurypupyembie Mepeaaya AaHHBIX Ha MPUHTEP SFB 16 B X
COEAVHEHIS BoINonHeHue NOJHOTO pecTapTa SFB 19 a X
MepeBop B cTon yaaneHHsI CPU SFB 20 . X
BbINONHeHUe NOBTOPHOTrO Nycka SFB 21 o X
Onpoc cocTosiHuA yaaneHHoro CPU SFB 22 = X
Mpuem cocTosHus yaanenHoro CPU SFB 23 o X
PaclumpeHHas nepefaya AaHHbIX SFC 65 1)
PaciumMpeHHbiIil IpUem AaHHbIX SFC 66 1) 1)
OGMeH AaHHbIMK PacluMpeHHbIi NpueM AaHHbLIX SFC 67 1)
yepe3 SFC, He- PacluMpeHHas 3anuch AaHHbIX SFC 68 1)
KOH(Urypupyemble | OTMeHa paciumpeHHbIX CoeanHeHu SFC 69 1) 1)
coeuHeHUs BHYTPEHHMI NpeM AaHHbLIX SFC 72 1) 1)
BHYTPEHHAS 3annCh AaHHBIX SFC 73 1) 1)
OTMeHa BHYTPEeHHUX coeaUHEeHUI SFC 74 1) 1)
1) Tonbko Ans HoBbix CPU

SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_07E.8 o~ Knowledge for Automation
OO6OMeH AaHHbIMU SFB ob6ecneunBaoT 0OMEH AaHHbIMU U yNpaBreHe nporpaMmmamu.

yepe3 SFB B 3aBucumocTn ot Toro, rae Boei3biBatoTca SFB, y ogHoro unu y aoBomx

Y4aCTHUKOB MO KOMMYHUKaLUWUN, pasnuyaloT 00HOCMOPOHKOK UNu

08YCMOPOHIO0 KOMMYHUKALMIO.

- SFC 62 onpegensieT coctosiHne SFB no ero sk3emnnsipy U COCTOsIHNE
COOTBETCTBYIOLLIEro COeIMHEHUS.

- SFB 8 nocbinaeT gaHHble yaaneHHoMy napTHepy 6e3 koopavHaumm.

- SFB 9 4gBnseTca gononHeHvem Kk SFB 8 (nprem aaHHbIX).

- SFB 12 nocbinaet gaHHble (0o 64 K6anTt) yaaneHHOMy napTHepy ¢
noaTBepXXAeHNEM.

- SFB 13 npuHumaeT gaHHble yoarneHHoro naptHepa c NoATBepXOeHNEM.

- SFB 14 yutaeT gaHHble yaaneHHoro CPU (0QHOCTOPOHHAS KOMMYHUKALLMS).

- SFB 15 3anucbiBaeT faHHble HA yAaneHHbIn (0QHOCTOPOHHUI OOMEH).

-SFB 16 nocbinaet gaHHble ¢ hopmaTupoBaHUEM yganeHHoMY NpuHTepy.

- SFB 19 3anyckaeT KOMMEKCHbIN pecTapT Ha yaaneHHom CPU.

- SFB 20 nepeBoauT yaaneHHbii B STOP.

- SFB 21 BbinonHsAeT pectapT Ha yaaneHHom CPU .

- SFB 22 onpawwBaeT coctosiHne yaaneHHoro CPU(pexum paboTbl, Npu3Hak

owmnbkn).
- SFB 23 npuHMMaeT cTaTyc COCTosiHUA yaaneHHoro CPU.
O6MeH AaHHbIMU [ns 37O KOMMyHMKaLMK, Takke paccMaTpuBaeMon B Ka4eCTBE OCHOBHOM,
yepe3 SFC UMEITCA crneayoLne pasnmyung no cpaBHEHUIO C KOMMYHUKaLumen Yepes SFB:

- BoamoxkHa Takke ana S7-300

- He TpebyeTcst KOHUrypmpoBaHusi CoeguHeHUs
- He TpebyeTcs cBaA3aHHbIX 6TOKOB AaHHbIX

- MakcumanbHas gnvHa gaHHbiX 76 6ant

- AKTUBHas! KOHOUrypaumsa CoeAMHEHNS

- KommyHukaumna no MPI unu K wuHe

Training Center ST-7PRO2
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O630p cMcTeMHbIX (pyHKUUN (4acTb 5)
®yHK. rpynna DYHKUMA Bnok S§7-300 | S7-400
HenpepbiBHOE perynupoBaHue SFB 41 3) -
BcrpoeHtoe LLlaroBoe perynuposaHue SFB 42 3) -
perynupoeaHune ®dopmMupoBaTenb UMNYNLCOB SFB 43 3) -
M6kasi TeXHOROrusi BbI30oB accembnepHoro 6noka SFC 63 1) -
BbICOKOCKOPOCTHOM CHETHMK SFB 29 2) -
MHTerpupoBaHHbIe YacToTomep SFB 30 2) -
pyHKUMN A/B cyeTumnk SFB 38 3) =
Mo3uumoHnpoBsaHue SFB 39 3) -
FeHepuUpoBaHUe UMNyNbCa SFB 3 X X
3afepkKka BKNIOYEHUS! SFB 4 X X
IEC - Tarimep u 3aepxKa BbIKMIOYEHMs! SFB 5 X X
IEC cueTumk Mpsmoi cuet SFB 0 X X
O6paTHblil cyeT SFB 1 X X
MpsmMor n o6paTHLIN cyeT (peBepc) SFB 2 X X
Coo6LweHus 6e3 MHAUKALMUM KBUTUPOBAHMS SFB 36 - X
Coo6LeHns ¢ MHAMKauMei KBUTMPOBaHUS SFB 33 - X
CooGleHuns ¢ 8 curHanamm SFB 35 - X
ananeHwe Coo6LeHmns 6e3 CONPOBOXAAIOWMX CUrHANOB SFB 34 - X
COODIICHIZMIE Mepenaya apXMBHLIX AaHHLIX SFB 37 - X
BroKMpoBKa COOBLIEHMI SFC 10 - X
PaspeleHue coobLieHunin SFC9 = X
1) Tonbko ansa CPU 614 2) Tonbko gnsa CPU 312 IFM 3) Tonbko ana CPU 314IFM
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
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BcTpoeHHoe OT1un 6rokn ByayT nHTerpmpoBaHbl B nocrnegytowme sepcmumn CPU. Nx aHanoru
perynupoBaHue HaxogaTcsa B onbnuoteke PID-Control.

'mbkas texHonorua [Ona CPU 614 (S7-300) otaenbHble 6110kn MoOryT ObiTb CO34aHbl Ha A3blke
accembnepa (Mnn Ha a3bike “C”, a 3aTeM TpaHcnmMpoBaHbl). CucTeMHas
dyHkuma SFC 63 3anyckaeT Takme 6noku.

MHTerpupoBaHHble  OTu 6rokn nmetotcs Tonbko y CPU 312 IFM (S7-300).
pyHKUMH OnuncaHne 3TUX CUCTEMHbIX (PYHKLIMIN HAXOAMTCS B PYyKOBOACTBE
WHTerpmpoBaHHble OyHKLN.
- SFB 29 nogcunTbiBaeT MMNynbChl HAa BCTPOEHHbIX Bxogax CPU.
- SFB 30 namepset 4actoTy curHarna Ha BCTPOEHHbIX BXo4ax.

IEC Tanmep OTn 6rokn peanuayoT YHKLUM BPEMEHM N CHETYMKA B COOTBETCTBUN CO

IEC cyeTumk ctangaptom IEC 1131-3. OcTatowwmecs B A3blke STEP 7 TanmepHble dyHKLMM 1
yHKUMM cueTa peanuayroTcs Takke , kak u ana SIMATIC S5, no npuunHe
coBMecTMMOCTU. Tammepbl 1 cuyeTunkm ctaHgapta IECobnagatot 6onblunm
OManasoHOM 3HaYEHWUN.

Coo0bueHus, OTn BNokm cnyxart Anga co3aaHnst CUCTEMHbIX COOBLLIEHMIA, HanNpuMep Ang
3aBUCUMBbIE KOHTPOSi CUCTEMB.
oT 65110KOB HeobGxoaumow npeanockINKon ABMASETCA TO, YTO 3aperncTpmpoBaHo XoTs Obl

ofHo ancnnenHoe yctponctso (OP). MNpumeHseTcs KoHuenums
LleHTpann3oBaHHOrO KBUTMPOBaHUA. OTO 03Ha4aeT, 4To ecnu Bl noaTBepaunu
coobLLeHne Ha YCTPOMCTBE MHAMKALMK, TO OTBET nockinaeTtca B CPU,
nopoxaatowee coobuieHme. OTTyaa nHdopmaLrms nocbiiaeTcsi No BCEM
3apermcTpupoBaHHbIM aboHeHTam. CoobLLeHNs 3anyCcKatoTCs N0 U3MEHEHUIO
dpoHTa curHana Ha Bxoge.

Training Center ST-7PRO2
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Bbi30B cMCTEMHBbIX (PYHKLUMA U CUCTEMHBIX (PYHKLMOHANbHbIX

6nokoB
CucrtemHble (pyHKLUN:
SFC20
CALL SFC 20 — 1 EN ENO |-
SRCBLK :=
Kpachoe —» < RET_VAL:= 2?.7-| SRCBLK RET VAL|- 27.?
DSTBLK :=
DSTBLK [~ ?7?.?

BbizoB B STL BbizoB B LAD

CucrtemMHble DB5

(*)yHKLWIOHaanbIe onoku:
SFB3
CALL SFB  3,DB5 EN 0
IN:Z=
PT:= --- 7] IN QA ---
YepHoe ——> Q -
J - - pPT —
|ET:= =
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_07E.10 v,’« Knowledge for Automation
CucteMHble CuctemHble byHKLMOHanbHble 6510kn SFB - pyHKUMOHaNbHbIE BMOKKM, KOTOpble
(pyHKUMOHaNbHbIE  WHTErPMPOBaHbI B onepaLmoHHyto cuctemy S7-CPU.
6n0kun B pesynbtate, SFB He HyxHO 3arpyxaTb B CPU kak yacTb nporpamMmmbl
nonb3oBarens.

To4Ho Tak Xe, kak FB, SFB - 6rioku “c namstbio®. [pu nx Bei3oBe B NporpaMmve
nonb3oBaTens UM JormkeH ObiTb Ha3HaveH ak3emnnsp DB.

CucteMHble pyHKUMM CuctemHble pyHKUUN - (DYHKLNUK, KOTOPbIE UHTETPUPOBAaHbLI B ONEPALIMOHHYIO
cuctemy S7-CPU.
SFC moryT BbI3bIBaTbCS 13 MporpamMmmbl Nofib3oBaTenst TOYHO Tak xe, kak FC.
TouHo Tak xe kak FC, SFC - 6noku “6e3 namstun®.

BbizoB Koraa BbI3biBaeTCcs cuctemMHas yHKUMSA, OHAa aBTOMaTUYECKU KOMMpyeTCs B
nporpammMy nosb3oBaTens.
Kpome Toro, Bce cucteMHble yHKUMM XpaHaTca B bubnunoteke Standard
Library V3.x, S7-Program System Function Blocks. Bbl MOxeTe Takke
konupoBaTtb SFC 1 SFB B nporpammy nonb3oBaTenst HenocpedcmeeHHO N3
aTon bubnuoteku. B GubnmoTteke cyllecTsyeT Tabnuua CMMBOIOB (C
aHrnuUckumm obosHaveHnsmm). CUMBOIbI NCNOMb3yeMblx B6r10KoB
aBTOMaTUYECKM KONMPYIOTCS B Tabnunuy CMMBOSOB NPOrpaMMbl Nofb3oBaTtens.

Training Center ST-7PRO2
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OueHka coobweHun ob6 omnobKax

Onpoc BR-bit (Binary Result) Bo3zBpawaetr RLO=0 npu owumnb60o4HOM
obpaboTke 6noka n RLO=1 npn o6paboTke 6e3 OLIMOKN.

e Onpoc BRB STL: ABR
e Onpoc B LAD ncnonb3syet BbixogHou napametp ENO

BonbWKWHCTBO CUCTEMHbIX (PYHKLMA BO3BpaLLaloT Koae oWnoKku co
cnepywllen CTpykTtypon B BbixogHoM napametpe RET_VAL ( INT):
e RET_VAL=W#16#8 X Y Z

e [pumepsbi:
= W#16#8081 kog cneundudeckon owmnbkm SFC.
= W#16#823A koa obuien owmnbkn; owmnbka 6bina BoiaBaHa NnapaMmeTpoMm

Knacc owmn6ku, nuameua. Ne owwmbkm (B cnyyvae cnetl. oLMGKN)
nnu Ne cob6bITus (B cnyyae ob6Lien owmnokm)

X>0: o6wan owmnbka, X= Homep AeceKkTHOro napameTpa
X=0: npousowna cneuyuduyeckas owmnbka SFC
"8" CurHan: owmn6kKa npousoLwina

Ne 2.

SIMATIC S7

Siemens AG 1999. All rights reserved.

MUHdopmauus
06 owunbke

O6paTtnute BHUMaHue

O6uwume owndKMN

Cneuudumyeckune
OLUNGKMU

Date:
File:

Information and Training Center
Knowledge for Automation

04.11.2005
PRO2_07E.11

BoeinonHeHHbin SFC nHgopmmpyeT Bac B nporpamme nonb3oBaTensi, CMOT N
CPU ycnewwHo BbInonHUTb pyHkunio SFC nnu HeT. Bol nonydvaete
COOTBETCTBYIOLLYIO MH(POpMaLmto 06 owmnbke aByMsi cnocobamu:

» B BR-6ute crnosa coctosHus n

* B BbIxogHOM napameTpe RET_VAL (Bo3Bpallaemoe 3HayeHue).

Bbl omkHbI BCerga noctynatb crneayroLwmm obpasom nepes ncrnosib30BaHMeM
3HayeHus BbiIxogHoro napametpa SFC:

* CcHavana oueHutb BR-6uTt cnoesa coctosaHus. Ecnv oH paBeH 1, TO

* npoBepuTb BbixogHou napametp RET_VAL, uTobbl onpegenuTb, kakasi
UMEHHO oOLlMbKa NpomsoLura.

Ecnu npousowna owmnbka (BR=1 n RET_VAL<>0), TO 3Ha4eHUSIMN BbIXOL4HbIX
napaMeTpoB NOMb30BaTbCS HEMNb3S.

Kopg, o6Lien owmnbkm ykasbiBaeT Ha OLWIMOKK, KOTOPbIE MOTYT MPOMCXOAUTL CO

BCEMU CUCTEMHBbIMU PYHKUMAMM. OBLLMI KOL OLIMOKM COCTOUT U3 CRELYOLNX

OBYX 4ucern:

* Homep napameTpa mexay 1 n 127 (butel B8 RET_VAL ot 8 go 14), 1- nepsbii
napameTp, 2 - BTOPOW napameTp 1 T.4. y BbidBaHHOro SFC .

* Homep cobbitusa mexay 0 n 127 (6utel B8 RET_VAL o1 0 go 7). Homep
CcOObITMA yKa3blBaeT Ha CUHXPOHHYIO OLUNOKY.

MonHoe onucaHne obLLMX KOOOB OLUMOOK MOXET ObITb HAaAEHO B

pykoBogcTee: "CuctemHble n ctangapTtHole dyHkuun" unm B Online Help.

HekoTopble cuctemHble yHKuum (SFC) moryT yepes Bo3Bpallaemoe
3HadeHue, nepedaBaTb Kog cneundunyeckon oWmnoKkn. ATOT Koa OLLUMOKK
yKasbIBaeT, YTO BO BpeMsi 00paboTku oyHKLUMM Npoum3oLuna ownbka, koTopas
NPUHaANEXNT TOMNbKO AAHHON CUCTEMHOW dOYHKLUN.

OnucaHue kopoB crneumpuyeckmx ownbok MmoxHo Hantu B Online Help gns
CUCTEMHBIX PYHKLINIA.
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YnpaxHeHue 7.1: Nl’eHepupoBaHue DB c atpubytom "UNLINKED"
HELAD/STL/FED - test\S7 Program(1)\.. ADB20 - <Offline>
File Edit Insert PLC Debug Yiew Options “Window Help
D[R] &| < | m(e] cld| oof w2f| | o fpe]e] ofeo 2]k
Address (Hame Type |Initial ¥|Actual Yalue |Comment | 3arpy30"|Haﬂ namAaTL
0.0|Recipe[1] INT 1
Z2.0|Recipe[2] INT Z 2
4.0|Recipe[3] T |3 3 | MepeHoc
6.0(Recipe[4] INT 4 4
8.0|Recipe[5] INT 3 bl ~ DB 20
10.0|Recipe[&] INT (=) 6
12.0|Recipe[7] INT 7 7
14.0|Recipe[8] INT 8 8
16.0|Recipe[9] INT =} =}
18.0|Recipe [10] INT 10 10
20.0(Rezipe[11] INT 11 11
22.0|Recipe[12] INT 12 12
24.0|Recipe[13] INT 13 13
26.0(Rezipe[14] INT 14 14
28.0|Recipe[13] INT 13 13
30.0|Rezipe[16] INT 16 16
32.0(Recipe[17] INT 17 17
Press F1 for help. [Stat Datz40 [Dyn Datz0  [Insert |Madified 7
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_07E.12 ”~ Knowledge for Automation

Lenb ynpaxHeHus

3apava

YTto menarb

Bbl nponaBoauT 6510k gaHHbix ¢ atpnbytom "UNLINKED".

Tak kak paboyas namMATb UMeeT OrpaHNYeHHbIN (0BbIYHO CAMLIKOM Mana)
pasmep, HECKOMbKO B6M0KOB AaHHbIX C Pa3NUYHbIMU 3Ha4YEHUAMW OQHOIO U TOro
Xe peuenTa Ans ynpasneHus 3TUM peLenToM SOMKHbI BbiTb COXpaHEHbI TONbKO
B 3arpy304HON NamsaTu.

Tonbko pabounit DB, B KOTOPOM COXpaHeH TEKYLLUA peLenT, NPpUCyTCTBYeT B
paboyer namatn. na 3ameHbl peuenTta, Tpebyemble 3Ha4YeHNS KONUPYOTCS B
3arpy3o4Hyto namaTn U3 paboyen namaTy .

C nomoubto atpnbyta "UNLINKED" Bbl fobmBaeTech TOro, 4To 610KM JaHHbIX
BO Bpems nepefadn 13 PG B CPU nonagatoT TOMbKO B 3arpy304Hyo NamMsaTb U
aBTOMaTU4YeCKnN He CKONUPYTCs B pabouyto namsaTb.

1. Bcrtasutb DB20.

2. O6bsBuTbL B DB20 nepemenHyto "Recipe” Tuna ARRAY1..20] OF INT.

3. C nomouubto komaHabl MeHto View -> Data View, nHnunanmsnpoBatb
UHOuBMAYanbHbIE KOMMNOHEHTLI MacCcBa B NOpsaKe BO3pacTaHus.

4. BblbpaTb cBoncTBa 6noka, n ycraHosutb atpnbyt "UNLINKED".

Mepepatb 6ok aaHHbIX DB 20 B CPU.

6. Yto cnydyaeTtcs korga Bel, Hanpumep, goctyn k DB 20 B
nonb30BaTenbCKON NporpaMma opraHnsyeTe ¢ MOMOLLbIO MHCTPYKLNUK
L DB20. DBWO0?

o
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YnpaxHeHue 7.2: TectupoBaHue 6510Ka AaHHbIX
(SFC 24: Tonbko ana S7-400)

SFC24
EN ENO

??.7— DB_NUMBER RET_VAL[=7??.?
DB_LENGTH |—??.?

WRITE_PROT [—??.7?

Mapametpbl O6GbsABReHusa Tun gaHHbix O6GnactTM namatTy  OnucaHue

DB_NUMBER INPUT WORD I, Q, M, D, L, Const. Homep DB gns nposepku
RET_VAL OUTPUT INT ,Q,M,D, L MHdopmauusi 06 owmbke
DB_LENGTH OUTPUT WORD ,Q,M,D, L Kon-Bo 6aiT B BeiGpaHHom DB
WRITE_PROT OUTPUT BOOL ,Q,M,D, L MHdopmauus o 3awwmTe 6rnoka

OT 3anucu
(1 - 6riok 3awmLLeH)

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_07E.13 y Knowledge for Automation

Lenb ynpaxHeHus C nomoubto SFC 24 Bbl gomkHbI onpegenuTb, CyLWECTBYET NN ONpeaeneHHbIN
0ok gaHHbIX B pabo4yert naMsaTn UNKn HeT.

3apava CospgaHHbIn 6nok FC 72 ¢ nomouwkbio SFC 24 onpepenserT, cywecTtsyeT niu DB B
paboyern namaTn, B 3arpy304HON NamMaTh Unu He cyllectsyeT Boobuie B CPU:
* B0 BxoagHom napameTpe #DB_NUM (WORD) B FC 72 nepegaetcs
Homep Gr1oKa, KOTOpbIN ByAeT NPOBEPEH.
+ FC 72 Bo3BpallaeT pe3ynbTaT Bbi3biBatoLLeMy OroKy B napameTpe
#RET_VAL (INT) :
- 1: DB cywecTtByeT B 3arpy304Hoi namsaTu
- 0: DB cywectByeT B paboyen namstu
- -1: DB He cywecTtByeT

O6patute BHUMaHue SFC 24 B #RET_VAL BosBpallaeT cnegytoLime naeHtugumkaTopbl oLwmnbKu:
« W#16# 0000 Het ownbku
+  W#16# 80A1 HekoppekTHoe 4ncno B napametpe DB_NUMBER (0
unun > makcmmarnsHoro Homepa DB )
+  W#16# 80B1 DB He cyuwectsyeT B CPU
+ W#16#80B2 DB 6bin cosgaH c atpubytom "UNLINKED" (HaxoauTces
TONbKO B 3arpy304HON NamsTn )

YTo penartb 1. Cospatb FC 72 6nok
2. Cospatb OB1, BbI3BaThb M3 Hero FC 72 ansa nposepku DB 20.
BbiBecTv Bo3BpaLLaemyto MHGOPMAaLMIO Ha AUCNNEN TpeHaxepa.
3. 3arpysutb 6nokun B CPU, n nposeputs Baluy nporpammy.

O6patute BHUMaHue CuctemHas pyHkunsa SFC 24 cyuwectByeT Tonbko B S7-400!

Training Center ST-7PRO2
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SIEMENS

YnpaxHeHue 7.3: CozpaHue DB (SFC 22)
SFC22
EN ENO
??.?7— LOW_LIMIT RET_VAL[—?7?.7?
??.?7— UP_LIMIT DB_NUMBER [—??.7?
??.?7— COUNT
MapameTpbl O6bsaBneHuss Tun paHHbix O6nactb namA™M OnucaHue
LOW_LIMIT INPUT WORD I, Q, M, D, L, Const. HanmeHbwnn Homep DB
UP_LIMIT INPUT WORD I, Q, M, D, L, Const. Han6onbwuin Homep DB
COUNT INPUT WORD I, Q, M, D, L, Const. Kon-Bo 6alim B 6noke; agecb AONXHO
GbITb ONpeAeneHo YemHoe YUCno.
RET_VAL OUTPUT INT I,Q, M, D, L MHdopmaums o6 owmnbke
DB_NUMBER OUTPUT WORD I,Q, M, D, L Homep cospaHHoro DB, nexut
mexagy LOW_LIMIT n UP_LIMIT
SIMATIC S7 Date: 04.11.2005 ;v Information and Training Center
File: PRO2_07E.14 /and

Siemens AG 1999. All rights reserved.
Lenb ynpaxHeHusa

3apava

YTto menatb

O6paTtnute BHUMaHue

NoeHTucpmkaTopbl
owmnb0oK

74 Knowledge for Automation
v

Bbl 3HakomuTeCh € co3gaHnem Hoeoro DB B nporpamMmme.

Mpun 3anycke OB100 DB 10 gomkeH BbITb creHepupoBaH B paboyen namaTu .
Mo3xe 3HaveHus peuenTta AOMKHbI ObITb CKONMPOBAaHbI M3 3arpy304HOM NaMaTh
B atoT DB

1. Cospgatb OB 100.

2. Cospatb DB 10 gnuHoin B 20 cnos B8 OB100.
Ina atoro ncnonssosate SFC 22 (cM. Bbiwe). CoxpaHnTb napameTp
#RET_VAL B MW 0, a napametp #DB_NUMBER nokasatb Ha gucnnee
TpeHaxepa.

3. Barpysutb OB 100 B CPU 1 npoBepuTb Balwy nporpammy.

Bbl fomkHBI 06paTUTh BHUMaHWe, YTO 4OCTYN K "MeaneHHoN" 3arpy304HON
namsaTn TpebyeT 3Ha4UMTENBLHO OOMbLUErO KONMYeCTBa BPpEMEHW, YEM LOCTYN K
"BbicTpon" paboyen namaTy .

Ecnu konupytotca 6onblune o6bemebl B OB1, MOXET OKa3aTbCsl UTO HYXKHO
3anyCTUTb KOHTPOJSb BPpEMeHU uukrna cHoBa (SFC 43).

CuncteMHasa dyHkuma SFC 22, ncnonbayst napametp #RET_VAL,

obecneunBaeT cnegytouime coodleHus ob owmbkax:

« W#16# 0000 Hert owwnbok

« W#16# 8091 [nyGuHa BNOXeHWsI NpeBbilleHa

« W#16# 8092 Cxartue B HacTosLlee BpeMsi akTUBHO

« W#16# 80A1 HenpaBunbHbin Homep DB

« W#16# 80A2 HenpaBunbHasa onuHa

« W#16# 80B1 Hert goctynHoro Homepa DB (DB yxe cyuiectByerT)

- W#16# 80B2 He goctato4yHO namsaATu

+ W#16# 80B3 He pgocTtato4Ho HenpepbiBHOW namsATh (Tpebyetca
cxkartue)

Training Center
for Automation and Drives
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SIEMENS

YnpaxHeHue 7.4: KonupoBaHue DB 13 3arpy3ouyHon namatv B
pabou4yro namaTtb (SFC 20)

SFC20
EN ENO

??.?7-] SRC_BLK RET_VAL[=7??.?

DST_BLK [=??.7?

Mapametpbl OGbsABneHue Twun AaaHHbix O6Gnactb namsaTm  OnucaHue

SRC_BLK INPUT ANY ,Q, M, D, L O6nactb NnamsATK 415 KONMPOBaHUS
(=maccuB-uctoyHuk). dta obnactb
MOXeET NpeAcTaBnsiTb He NocneaoBa-

TenbHble 6MoKK B 3arpy304HON NamsTm
(DB, MoxeT 6bITb OTKOMNUUPOBAH C
aTpubytom UNLINKED)

RET_VAL OUTPUT INT ,Q, M, D, L Kop owmbkn SFC
DST_BLK OUTPUT ANY ,Q,M,D, L O6nacTb NamMsATH, Kyaa konmpyetcst 6rok
(uenesoin maccuB)
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_07E.15 ~ Knowledge for Automation

Lenb ynpaxHeHna  Bbl 3HakomuTech ¢ cuctemHon pyHkumen SFC 20 (BLKMOV).

3apava 3HayeHus peuenta (DW0-DW19) aomkHbl 6bITb cKONMpoBaHbl 13 6oka
AaHHbIx DB 20 8 DB10 (DW0-DW19) B pabouyen namati. KonvpoBaHue nmeet
MECTO NPV BO3HUKHOBEHUW NOMOXMUTENBHOIO hpoHTa Ha BxoAe | 0.0.

YTto menatb 1. Cosgatb OB1, koTOpbI KONMpPYET 3Ha4YeHus peuenta 13 DB 20 8 DB 10
¢ nomouyso SFC20 (BLKMOV) npv BO3HUKHOBEHUN MOSIOXKUTENBHOIO
¢poHTa Ha Bxoge | 0.0.
2. TokasaTb 3HayeHne #RET_ VAL Ha undpoBom gucnree TpeHaxepa
3. 3arpysautb Bawy nporpammy B CPU 1 npoBepuTb €e.

Training Center ST-7PRO2
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HononHutenbHoe ynpaxHeHue 7.5: UHnumannsaumsa DB (SFC 21)

SFC21
EN ENO

??.?7- BVAL RET_VAL[=7??.?

BLK [=??.7?

Mapametpbl  O6GbsABNeHMe Tun gaHHbIX O6RacTb NamATU OnucaHue

BVAL INPUT ANY ,Q,M,D, L McxopHbii maccuB
RET_VAL OUTPUT INT ,Q, M, D, L Kog owmnbkn SFC
BLK OUTPUT ANY ,Q M,D,L LleneBas obnacTtb, MHMLMaNN3Mpyemas

cogepxummbim BVAL

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_07E.16 ’>4 Knowledge for Automation
LenbynpaxHeHus 3HaKOMCTBO C UCMOJIb30BAHNEM CUCTEMHBIX (OYHKLMN .

3apava Cospatb FC 75, ¢ nomoLLbio KOTOPOro 6510kM AaHHbIX MOTyT ObiTh
nHuumanusnposatsl. FC 75 gomkHa umeTb criegytowme yHKLMOHanbHble

BO3MOXHOCTMU:

» FC 75 nmeet cnegytolme BxogHble NapameTpsl :

- #DB_NUM (WORD): Homep DB, ons nHuumanusaumm
- #INI (BYTE): obpaseL, 6anTa, KOTOPbIA KONMUPYETCS BO BCE SAHENKN
namatu DB.

* FC 75 cHavana gormkHa onpegenuTb, CyLecTByeT N HyxHbii DB B
paboder namsTn. Ecnn oH cyllecTByeT, TO onpeaensieTcsa ero AnnHa.
Hanee FC 75 nHnumanuaunpyet 6ok nepegaHHsIM 6anTom.

+ FC 75 nepenaet B # RET_VAL (BOOL)

-  TRUE: DB 6b1n ycnewHo MHNLManm3npoBaH.
- FALSE: DB He 6b1n nHnumnanuaunpoBaH, To ectb DB He cywecTtByeT B
pabouel namaTn

Yto pmenatb 1. Cospgatb FC 75.
2. Buizeatb FC 75 B OB1 Tak, 4to6bl DB 10 6b111 MHMUMannanpoBaH
3HadeHueM “0” npu nonoxmntensHoM poHTe Ha 11.1.
3. Barpysutb Bawy nporpammy B CPU 1 npoBepuTh ee.

Training Center ST-7PRO2
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HononHutenbHoe ynpaxHeHue 7.6: 3anucb coobLleHus B
AnarHoctunyeckum oycep (SFC 52)

SFC52
EN ENO

—| SEND RET_VAL[-??.7?
??.?7—- EVENTN
??.?7- INFO1
??.7— INFO2

Mapametpbl O6bsiBNneHMe Tun gaHHbIx O6nactb namsat™m OnucaHue

SEND INPUT BOOL I, Q, M, D, L, Const. PaspelueHune nocbinky nonb3osaTens
BO BCE 3apeErMcTpvpoBaHHbIE y3rbl
EVENTN INPUT WORD I, Q, M, D, L, Const. Homep mnu tmn cobbiTus
(poeHTudukaTop cobbiTus)
INFO1 INPUT ANY ,Q, M,D,L HononHut. nHopmauus (1 cnoso)
INFO2 INPUT ANY ,Q, M,D,L [ononHuTt. nHcpopmaums (2 cnoeo)
RET_VAL OUTPUT INT ,Q, M,D, L Kop owwmbku
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. Al rights reserved. File: ~ PRO2_07E.17 7l Knowledge for Automation

Llenb ynpaxHeHus HayunTtbcsa nepegaBaTh BXOAHbLIE COODLLIEHMS B ANArHOCTUYECKuin bydep.
3apava Cospgatb FC 76 co cnegyowummn yHKUMOHANBHBIMW BO3MOXHOCTAMM:
* [pun owmbke cmctembl (Mogenmpyemon poHTOM umnynbca B 1. 2),
BBEAUTLCA coobLLeHne B guarHocTudeckumn oydep.

YTto menatb 1. CospanTte 6nok FC 76, KOTOpbI BBOAWUT COOOLLEHNE B ANArHOCTUYECKUIA
Oydep, korga umeetcs " owmbka cuctemsl " (ppoHT B 11. 2).
2. Aktneunaupyite dpyHkumo "CPU Messages" B SIMATIC Manager
3. Boizosute FC 76 B OB1, n nposepbTe Balwuy nporpammy.

O6paTtute BHUMaHue Vcnonb3yinTe cnegywowime napametpbl ans SFC 52:
* EVENTN W#16# 9BOA (owwmnbka KOHEYHOro COCTOSIHWSA, Npuxoasilee
cobbiTne, BHELLHASA owwnbka, BXoA B
aunarHocTtuyeckun 6ydep )
* INFO1 W#16# 8 (Hanpumep, npegen Yncrna nepexkioyeHnin)
* INFO2 DW#16# 1 (Hanpumep, Tun BbIkto4aTens)
Cob6biTne ¢ HomepomM 9 (Event ID=9) - goctyn ans nonb3oBaTtens
(cm.pykoBoacTBo "CucmeMHbie u cmaHdapmHblie hyHKkyuu").

Koabl owwunbok Cnepytouwme coobuenns 06 owmnbke nepepatotca SFC 52 yepes #RET_VAL :
* 8083 He gonyctumbin TMn gaHHbIX INFO1
* 8084 He ponyctumblir TMN AaHHbIX INFO2
» 8085 He pgonyctumbin kog EVENTN
» 8086 He ponyctumas gnvHa INFO1
» 8087 He ponyctumas gnmHa INFO2
* 8091 Y3en He 3apernctpupoBaH
» 8092 Tlepechbinika B JaHHbII MOMEHT HEBO3MOXXHA (Bydhep nepechinku
3arnoJsiHeH)

Training Center ST-7PRO2
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SIEMENS

AdononHuTtenbHoe ynpaxHeHue 7.7: CueTUuK

DB71
FB71
EN ENO
10.0
T :
10.1
i i R cv
10 —| PV
TH2S —| PT

— (8.0

— Qw12

SIMATIC S7

Siemens AG 1999. All rights reserved.

3apava

MapameTpbl

YTto menarb

Date:
File:

04.11.2005
PRO2_07E.18

; Information and Training Center
/ol

v Knowledge for Automation

CospgaTb 650K -16-pa3psagHbIn cueTumk (npsmon cyeT) FB71 "CU" co

cneaywmmMn CBOWCTBaMMU:

* CueTunk yBenuunBaeTcs Ha 1 NONOXUTENbHBIM UMNYNbCOM Bornee
OJNMHHBIM, YeMm Bpems PT Ha Bxoge CU.

*  BrpoTvBHOM crnyyae CHETYMK UMEET TE XKE CaMble XapaKTEPUCTUKN, YTO
n IEC-cuetunk SFBO "CTU"(npsimoin c4yeT).

* Bbixog Q ykasbiBaeT, ABNSETCH MU TeKylllee 3Ha4YeHue cyeTumka
OonbLWMM NN paBHbIM, YEM 3adaHHOe Ha Bxoae PV.

lMNMapamemp [eknapauusi Tun 0aHHbIX OnucaHue

CuU INPUT
R INPUT
PV INPUT
PT INPUT
Q OUTPUT
Ccv OUTPUT

BOOL
BOOL

INT
TIME

BOOL

INT

Bxoa cueTtumka (npsiMOn cyeT)
Bxopg cbpoca, LOMUHUPYET Hag
Cu.

WMuuumanmaupyollee 3HaveHue.
lMepuoa BpemeHu, B Te4eHne
KOTOPOro ypOBEHb CUrHana JormkeH
ObITb B 1 nocne dpoHTa, 4YTOOHI
CYeTYUK BbIN yBenuyeH Ha 1.
CraTyc cyetumka: Q =1

ecnm CU >PV, nHave 0
Tekylwiee 3Ha4eHne

1. Cospante FB71 ¢ Heo6xoouMbIMM CBOMCTBaAMM. VICNONb3ynTe CUCTEMHbIE
dyHKUunoHanbHble 6nokn SFBO n SFB4.

2. BbizoBuTe 6riok-cuetumk FB71 ¢ ak3emnnapom DB71 B OB1. HasHaute
Groky napameTpbl CO CNeayLWNMN (PaKTUHECKUMM 3HAYEHNAMU:

- CU =100
- PV = W4
- Q@ = Q80

R
PT
cv

10.1
T#1000MS
QW12 (uucnoeow aucnnen Ha

cuMynsiTope)

3. 3arpysute 6nokn B CPU 1 npoTecTtupyinTe nporpammy.
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SIEMENS

bubnuoTteka: S5-S7 Converting Blocks

S5- nporpamma S7- nporpamma

JU FB 240

COD:B4

SBCD: MO0.0 SBCD: MO0.0

DUAL: MW 116 DUAL: MW 116
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_07E.19 "kd Knowledge for Automation
BBegeHue OT1a GubnuoTeka cCoaepXnT cTaHgapTHble S7-65okn, Heobxoanmble ans

CopepxaHue
ounonmoTteku

PykoBopactBa

UHTepakTuBHas
nomMoLlb

3amevyaHune

npeobpasoBaHusa S5-nporpamMmm. ATO 03HAYaeT, HanpuMep, 4YTo ecnn B S5-
nporpaMmMe ecTb cTanAapTHbIN 6ok FB 240, To oH 6yaeT 3ameHeH Ha FC 81.
Tak kak npeobpasoBaTenb TONbLKO Nepenaet Bbi3oB 6rnoka FC 81, Bbl AOMKHbI
CKOMMpPOBaTb YKa3aHHbIA B0k n3 6ubnmoTekn B Bawy S7-nporpammy.

BrnbnnoteyHble 6rokn pasgeneHsl Ha criegyrowme yHKLMOHaNbHbIE

rpynnbi:

* ApudmeTuka c nnaBatoLLen 3ansiTON, TUMNA CIIOXEHUS U BblYUTaHUSA

* CurHanbHble pyHKUUN

* VHTerpupoBaHHble yHKLMM, TUNA NpeobpasoBannsa BCD-kona B
JBOWNYHbIN

* OcHoBHble nornyeckne cyHkummn, Tuna LIFO

Moapo6Ho Grnoku onuncaHel B pykoBoacTee “[MpeobpasoBaHue nporpamm
STEP 5”.

B TekcToBOM NporpamMMHOM pefakTtope, Bl MoxeTe BbidBaTb Help --> Help
topics --> References --> Additional reference aids --> Help with S5/S7
functions.

Tak HasbiBaeMble onepaTuBHbIe diark Takke UCMonb3yrTcs Ans 3TUX 6MOKOoB,
Kak 9TO TUNYHO Ans
SIMATIC S5.
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SIEMENS

BubnuoTteka: TI-S7 Converting Blocks (Yactb 1)
Bnok Umsa OnucaHue
FC 80 TONR 3anyck TanmMmepa ¢ 3a4epXXKOn BKNOYeHUs
FC 81 IBLKMOV KocBeHHbIV nepeHoc 06/1acTy AaHHbIX
FC 82 RSET C6poc obnactu mepkepoB unu obnactu /O
FC 83 SET YcTaHOBKa o6nacTtu mepkepoB unu obnactu I/0
FC 84 ATT BBop 3HavyeHun B Tabnuuy
FC 85 FIFO BbiBoA nepBoi TabNMYHON BENIMYUHbBI
FC 86 TBL_FIND Mounck 3HauyeHsa B Tabnuue
FC 87 LIFO BbiBog nocnegHen TabnMyHon BenUYUHLI
FC 88 TBL BbinonHeHue TabnuyHoOM onepauum
FC 89 TBL_WRD |KonupoBaHue 3Ha4yeHUA u3 Tabnuubl
FC 90 WSR CoxpaHeHue AaHHbIX B CABUrOBOM perucrpe
FC 91 WRD_TBL ([JlorMyeckoe o6beauH. ¢ anemMeHTOM Tabnuubl U ero coxpaHeHue
FC 92 SHRB CaoBur 6uTa B C4BUITOBOM perucrpe
FC 93 SEG CozpaHue 6utoBoro o6pasa gns 7-cerMeHTHOro gucnnes
FC 94 ATH Mpeo6pazosaHune ASCll-koaa B 16-u4Hoe uncno
FC 95 HTA NpeobpasoBaHue 16-myHoro yncna B ASCIl-kog
FC 96 ENCO YcTaHoOBKa onpegeneHHoro 6urta B croBe
FC 97 DECO CuuTbiBaHMe HOMepa 6uTa HauMeHbLUEro 3Havallero paspsaa
FC 98 BCDCPL Co3paHue [ecATUYHOro AonosiHeHus
FC 99 BITSUM BbluncneHue yncna yctaHOBMEHHbIX 6MTOB

SIMATIC S7 Date:  04.11.2005 ;1 Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_07E.20 v”‘ Knowledge for Automation

FC 80 dyHkuma FC80 - Tanmep ¢ 3agepxkkon BrrtodeHnst (TONR). FC80
"OTCUMTBIBAET" BPEMS, NOKa TEKyLLlee 3HadYeHne BpemeHun (#ET) He cTaHeT
GonbLue nnn paBHO 3agaHHOMy BpemeHu (* PV). Tak kak dpyHkuma TONR gns
TeKyLLero BpeMeHn ncnonb3yeT BpeMs Bbidosa nocrnegHero OB, To ee
uenecoobpasHo npumeHaTb B LUuknndeckux OB (OB1, OB30-OB38).

FC 81 C nomoubto yHkumm FC81 (IBLKMOV) Bel MmoxeTe nepefaBaTh AaHHbIE
obracTu gaHHbIX, COCTOAWMX M3 GanToB, CMNoB, Lenbix Yncen (16 outa),
ABOWMHbIX CMOB, NNV ABOWHbIX Lenblx Yyncen (32 6uT) n3 MCTOYHUKa B NPUEMHMUK.
MapameTpbl #S_DATA n #D_DATA tvna POINTER - ykasaTtenu Ha Ha4yarno
NCTOYHMKA 1 NpuemMHuka. [nvHa obnacTtu, KOTOPYIO HY)XHO KONMMPOBaTb,
onpegenseTca Yepes OTAeNbHbIE NapamMeTphbl.

FC 82/83 YcTaHaBnMBalT COCTOsIHUA OMTOB B yka3aHHon obnactu B "1 (FC 83) unu B "0"
(FC 82), ecnim 6ut MCR paBeH “1”. Ecnu 6ut MCR paseH ”0%, To cocTosiHne
6uToB B 0611ACTN HE N3MEHSAETCS.

FC 84-FC92 OTn dyHKLMKN NpegHa3HaveHbl Ans pabdoTel ¢ Tabnuuamm, Hanpumep,
peanuaytoT pyHkumio FIFO. BxogHble 3Ha4eHnst 4OmkHbI ObITh B dhopmate
CNnoBa, UX KONU4eCTBO perynmpyeTcs.

FC 93-FC 99 B aTon rpynne cogepxartcs pasnuyHblie yHKLMM Npeobpa3oBaHus.
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SIEMENS

Bubnuoteka: TI-S7 Converting Blocks (YacTb 2)

Bnok Umna OnucaHwue

EC 100 RSETI C6poc obnactu BRROAA

FC 101 SETI YcTaHoBKa o6nactu BBoaa

FC 102 DEV CpepHekBagpaTM4ecKkoe OTKITOHeHue

FC 103 CDT KoppenupoBaHHble Tabnuubl 4aHHbIX

FC 104 TBL _TBL INornyeckne onepauuu ¢ Tabnuuamm

FC 105 SCALE MacwTtabupoBaHue 3Ha4YeHus

FC 106 UNSCALE | HemacwrabupoBaHHas Benu4unHa

FB 80 LEAD LAG Anroputm onepexeHus/3agepxku

FB 81 DCAT [uckpeTHoe ynpaBnsoLuee npepbiBaHne

FB 82 MCAT MpepbiBaHMe ynpaBneHUsa gBurarenem

FB 83 IMC CpaBHeHMe MHOeKCOB maTpuy,

FB 84 SMC CkKkaHupoBaHue maTpuy

FB 85 DRUM DRUM (npoueccop nocnegoBaTtenbHOCTEN)

FB 86 PACK C6op/pacnpegeneHne TabNMYHbIX AaHHbIX
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_07E.21 ”~ Knowledge for Automation

FC 100-FC 101

FC 102

FC 103

FC 104-FC 105

FB 80- FB 86

®yHkumm yctaHoBkm (RSETI) n cbpoca (SETI) 6GutoBoro maccmea B obnactu
nepudepun (P-obnacte). Ecnu 6ut MCR paBeH "1“ - yHKUMN yCTaHaBNuBaoT
unm cbpaceiBatoT maccu. Ecnm 6ut MCR paseH "0, cocTtosiHue 6UtoB He
N3MeHsieTcs.

®yHKUMS BbINCNAET cpeaHekBagpaTuyeckoe oTkrnoHeHue (DEV) rpynnei
3Ha4YeHW, coxpaHeHHbix B Tabnuue (TBL). PesynbTat Bo3Bpawaetcs B OUT.
CpepnHekBagpaTU4HOE OTKIMOHEHWE pacCyUTLIBAETCS COrMacHo creaytoLuen

cdopmyne:

N

CTtaHpapTHOE OTKINOHEHue = \ /
Nx(N-1)

roe:
e #Sum = cymma 3HayeHun B TBL N = yncno 3HadeHumi BTBL
*  #SgSum = cymma KBagpaToB Bcex 3HadeHun B TBL

PyHKUMA CpaBHUBAET 3HAYEHUS] KOPPENUPOBaHHbIX Tabnuy, gaHHbIX (CDT) Ha
Bxogax (#IN) n (#IN_TBL) n nwet nepoe 3Ha4yeHune, koTopoe BornbLue nnm
paBHO, YEM 3HaYEHNE Ha BXOAe.

C nomoLLbo nHaeKca 06HapPYKEHHOTO 3Ha4YEHUS, BENMYNHA 3aTEM KOMMPYeTCs
B COOTBETCTBYIOLLEE 3Ha4YeHne Bbixoga (#OUT) B Tabnuue BbIXOOHbIX
3HaveHun (#FOUT_TBL).

VMcnonb3yeTtca ang macwtabvpoBaHme 3Ha4eHUIN aHanoroBbIxX
BXOOHbIX/BbIXOAHBIX MOAYNEN.

Cwm. AITIEeKTPOHHOE PYKOBOACTBO.
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SIEMENS

Buonuoteka: Communication Blocks

Bnok Umsa OnucaHue

FE—+1 BP—SEND Rocstmcaganastx PROFABYUS-EP

FC 2 DP_RECV NMpunem gaHHbix PROFIBUS-CP

FC 3 DP_DIAG YTeHMe ANArHOCTUYECKUX AAHHbIX

FC 4 DP_CTRL MNocbinka ynpaBnswuwero 3agaHua B CP

UcknwouyntenbHo Ans KoHdurypauumum:
S§7-300 CPU c CP 342-5

CP 342-5

SIMATIC S7

Siemens AG 1999. All rights reserved.

KpaTtknn o630p

FCA1

FC2

FC3

FC4

Date: 04.11.2005 ‘v Information and Training Center

File: PRO2_07E.22 ’b4 Knowledge for Automation
BubnunoteyHsle gpyHkumm FC1, FC2, FC3 1 FC4 ncnonb3yoTcs UCKMIOYNTENBHO
B cnefytoLlen KoHdurypauuu:
» S7-300 CPU ¢ BHewHum PROFIBUS CP 342-5
Bo Bcex gpyrux cny4yasx, 1o ectb gns S7-300 co BCTPOEHHBIM MHTEPdENCOM
PROFIBUS-DP n ans cuctembl S7-400 cooTBeTCTBYyHOLME DYHKLMN MOTYT
ObITb BbINOMHEHbI, UCNONb3YsA CTaHA4apTHble 3arpysku u nepexoaa (L. .., T...)
nnu ncnonb3yst SFC14 (DPRD_DAT), SFC15 (DPWR_DAT), SFC11
(DPSYC_FR) 1 SFC13 (DPNRM_DG).

Bbrnok DP_SEND nepepaeT gaHHble 13 ykazaHHom obractu B8 PROFIBUS-CP
Ons nepefavn MOAYMHo pacrnpedeneHHoro BBOAA - BbiBOAA.

Brnok DP_RECV nprHMMaeT gaHHble npoLuecca U3 Moayren pacrnpeneneHHoro
BbIBOAA, a Takke UHpopmaumo o coctosHun DP-moayns.

Bnok DP_DIAG ucnonb3yeTcsa Ans 3anpoca QuarHoCTU4ecKon nHcpopmaumm.
OudbdbepeHunpoBaHue caenaHo Mexay crneayowmMmm TunaMmm 3agad:

» 3anpalwumBaeTtca cnncok ctaHumn DP;

+ 3anpaluvBaeTcsa CNMCOK AnarHoctuyeckmin cnmcok DP;

+ 3anpalumBaeTtca gnarHoctuka otaensHoro DP ;

* Heuuknuyeckoe YteHue BXoaHbIX / BbiXoAHble AaHHble DP-slave;

* YteHwne pabouero pexuma DP.

Bnok DP_CTR nepegaet 3agayv ynpaenenunsi B8 PROFIBUS-CP.
OuddbepeHunpoBaHue caenaHo Mexay crneayowmMmm TunaMmm 3agad:
» [mobBanbHoe ynpaBneHue Heunknmyeckoe / LMKNNYeckoe;

* YpganuTb CTapyto OUarHoCTUKY;

* YcTaHoBKa TekyLero paboyero pexvma DP ;

* YcraHoBka pabouyero pexuma DP ans octaHoea PLC/CP;

* Lmknunuyeckoe YTeHne faHHbIX BBOAA - BbIBOAA;

* YcraHoBka pabouyero pexuma DP-slave.
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BuonuoTteka: PID Control Blocks

Bnok Uma OnucaHue

EB 41 CONT C Bnok aona HenpepnieHoro PID ynpagneHus |
FB 42 CONT_S Bnok ana ana warosoro Pl ynpaBneHus

FB 43 PULSEGEN | Bnok ansi reHepupoBaHUsA MMNyJibCOB

SIMATIC S7

Siemens AG 1999. Al rights reserved.

FB 41

FB42

FB43

Date: 04.11.2005 " Information and Training Ceqter
File: PRO2_07E.23 y Knowledge for Automation

SFB "CONT_C" (perynsitop HeNpepbIBHOrO AENCTBUS) UCNONb3yeTcs B
SIMATIC S7 nporpaMmMupyemble TOMMYECKNX KOHTpOJIepax Anst ynpasrneHns
TEXHUYECKMMIM NPOLIECCaMM C HEMPEPbIBHBIMU BXOAOM M BbIxOgoM. [pu
Ha3HayYeHUn napameTpoB, Bbl MOXeTe BKMOYaTh UM OTKHOYUTL NOAGYHKUNM
PID peryngartopa ns agantaumm perynsiropa K npoueccy.

Bbl MOXeTe ncnonb3oBatb perynartop, kak PID-perynatop ¢ domkcupoBaHHON
YyCTaBKOM W B MHOFOKOHTYPHbIX perynatopax, kak kackag. ®yHkumm
perynartopa ocHoBaHbl Ha PID anroputmMe ynpaBneHus, KOTOpbIi Bbi3biBaeTCS
nepuoanyeckn, C aHanoroBbIM BbIXOOHBIM CUrHanoMm, B criydyae HeobxoammMocTu
pacLMPEHHbIM BKITIOYEHNEM Kackaga MMMyrbCHOro reHepaTtopa, Y4Tobbl
reHepuMpoBaTh BbIXOAHbIE CUrHarbl B BUAE LUMPOTHO-MOOYNMPOBAHHbIX
UMMYNbCOB ANSA ABYX UMW TPEX-LIAaroBoro yrnpasneHusi NponopLMoHanbHbIMM
NCMNOMHUTENBHBIMU MEXaHN3MaMMU.

SFB "CONT_S" (warosbi perynaTtop) ucnonb3yetcsa B SIMATIC S7
nporpamMmmMmnpyemMblx Norm4ecknx KoHTponnepax, YTOObI ynpaenAaTb
TEXHUYECKMMU npoLieccamu ¢ UMdpoBbIMA BbIXOAHLIMU CUrHanaMmu ang
WHTErPUPYIOLLNX NCMONTHUTENbHBIX MEXaHU3MOB. [Mpu HasHa4YyeHnn NnapameTpa,
Bbl MOXeTe BKtoYaTh UK OTKNOYaTb noadyHKUmMK Wwarosoro Pl-perynstopa
Ansa agantauum perynartopa K npoueccy.

Bbl MOXXeTe ncnonb3oBaTb perynatop, kak Pl-perynatop ¢ dpmkcmpoBaHHON
yCTaBKOM UNN BO BTOPUYHbLIX MNETNSAX NPW KAcKagHOM ynpaBneHuun, OQHaKo He
Kak nepBuYHbIN perynatop. PyHKUMKU perynsaTopa ocHoBaHbl Ha Pl anroputme
ynpasneHusi, TOBTOPSEMOM LIMKNINYECKUN, AOMOSTHEHHOM PYHKUMAMW A4S
NMPOM3BOACTBa ABOUNYHOIO BbIXOQHOIO CUrHamna U3 aHanorosoro curHana
BO30YXXOEHWSI.

SFB43 "PULSEGEN" (uMnynbCHLIV reHepaTop) UCMonb3yeTcs, YTobbl
cosgasaTb CTPYKTypbl PID perynsatopos ¢ UMMNynNbCHLIM BbIXO40OM 415
MPOMOPLMOHAsbHBIX NCMONHUTENBbHBLIX MEXaHU3MOB.

Mpun ucnonb3osaHnm SFB "PULSEGEN" oH MmoxeT BbITb CKOHUITypUpoBaH 4515
OBYX- nnu Tpex-yposHesoro PID-perynnpoBaHus ¢ LUMPOTHO-UMMYIIbCHOM
mMogynsaumnen . PyHKUMA 0BbIMHO NCMONb3YeTCs BMECTE C PerynstopomM
HenpepbiBHOro aenctaunsg "CONT_C".
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OGpaboTKa CUHXPOHHBLIX U AaCUHXPOHHbLIX OLLNOOK

S|MAT|C 87 Date:  04.11.2005 ;1’ '“f"’"&aﬁf’”l a;d Training Ce’;'e’
Siemens AG 1999. Al rights reserved. File: PRO2_08E.1 " od nowledge for Automation
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SIEMENS

O6paboTKa aCUHXPOHHbIX OLWNOOK
ACI/IHXpOHHbIe OLLUNOKM He CTaBATCSA B COOTBETCTBME KaKOMy-J'II/I6O MeCTYy nporpamMmsil,
TO €CTb OHU KaXyTCA aCUHXPOHHbIMW K BbINOJTIHEHUIO NPOrpamMmmbl.
OB-
Tun ownbkn Mpumep A ospaﬁquMJ
BpemeHHas owwmbka MpeBbiWeHO MakcMManbHOe Bpems Lukna OB 80
Owwnbka nctouHmKa 2)
e HeucnpaBHa 6ydepHas baTapest OB 81
[MarHocTHYeckoe O6pbiB NpoBoaa Ha Bxode bnoka,
OB 82
npepbiBaHne CMoCOBHOro K AnarHoCTuKe
MpepbiBaHue npu YpaneHu curHansHoro moayns S7-400 oB 83"
BCTaBke/yaaneHuv mogynsi| B paboyem pexunmve
HdedeKkTHbIN ypoBEHb CUrHana B 1)
AnnapatHasi ownbka CPU MPI nHTepdevice OB 84
Ownbka Owunbka npu obHOBNEHUN Tabnuubl
nocreaoBaTensHOCTH oTOGpaxeHUs npolecca OB 85 ) ronbko B
nporpammb! (oedekT moaynsi) S7-400
HedekT HocuTens OwubKa UCTOYHMKA NUTaHWS B yAANeHHOM HocuTerne OB 86 2) He nepexoguT
moaynen (rack) mMoaynen B STOP npu
OTCYTCTBUMU
OB owwun6ku
HommyHuKUEERE HekoppeKkTHbIN naeHTUdMKaTop coodLeHns OB 87
owmnbkmn
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_O08E.2 o~ Knowledge for Automation
BBe.quVIe OTN OWNOKM He Ha3Ha4YeHbI HVUKaKOMYy MeCTy B nporpamMmme.

BpemeHHble OLNGKK

OwnbKa UCTOUYHMKA
nuTaHuA

OdwnarHocTnyeckoe
npepbiBaHue

MpepbiBaHue npu
yoaneHuu | BctaBke
mMoAayns

AnnapaTtHas own6ka
CPU

B uMKne ckaHMpoBaHWS KOHTPONUPYETCSH MakcMMarbHOe BpeMs LMKNa,
numetoLee 3HavyeHne no ymonyanuio 150 ms. Cuctema pacnosHaeT oLwmnodKy
BPEMEHU, eCNN MPOLOIPKUTENBHOCTL LMKIa bonblue, 4em 150 ms. Ecnu
olwmnbka BCTpevaeTcs ABaxabl B TOM e camoM uukne (nogpsia), CPU Bxogut B
COCTOSIHME OCTaHOBa.

BcTpeuaeTcsi npu BbIXOAE U3 CTPOSA UK paspsKke pe3epBHoOit 6aTtapeu u,

Kpome Toro, B S7-400 npu BbIXOA4€E M3 CTPOSt UCTOYHMKA NUTaHusa 24V B
LeHTpanbHON CTONKE NN CTOWMKE pacLUNPEHUS.

B otnnume ot apyrmx Tunos owmnbok, CPU npu gaHHom owmbke v npu
otcyTtcTBumn OB owwmnbku, octaetcsa B paboveM COCTOAHMUM U 3aXKUraeT KpacHbIN
ceeToauon owmnbkm Ha CPU.

Briokun cnocobHble kK gnarHoCTuke, HanpmuMep cneunarnbHble aHalloroBblie Gnoku,

MOTYT BbI3blBaTb AMArHOCTUYECKOE NpepbiBaHNE B Criyvae owmnoku. broky
OOMKHbI ObITb HAa3HaYeHbl MAapaMeTpbl Tak, YTO AUArHOCTUYECKOe NpepbliBaHme
aebnokupyeTcs.

Bbi3biBaeTcA npu BCcTaBke Unu yaaneHnn moayns B cucteme PLC S7-400.
Mpw BCcTaBka 6r10KOB, ONepaLMoHHasn cuctema NnposepsieT, Obin N BCTaBreH

610K NpaBUNbHOrO TMNa. ATa PYHKUMS OenaeT nepeaBukeHne U BCTaBKy
GJI0KOB BO3MOXXHOW B TEYEHME LIMKITa NpOrpaMMbl.

B S7-400 owwnbkn B MPI nHtepdpence B K-winHe unu B MHTepdericHoM 6rioke
ANA pacnpegeneHHoro BBoJa - BbiBoja.

Ownbka nporpaMmHoi CriegyeT npu ownbke 4oCTyna Npu BBOAE - BbIBOAE Npy Moaudukaumm
nocneaoBaTeNbHOCTU TabnuLbl M306paXxeHns NpoLlecca UN HanpuMep, NPy HenpaBUIbHOW

Bbixog 13 cTpos
HocuTens mogyneun

napameTtpusauun OB npepbiBaHns No "aate u BpemeHu”.
BosHukaeT, korga BbIXOAAT U3 CTPOSA HocuTenb moayrnen, nogceTs B PLC

cucTeMax C CeTEBOW CTPYKTYPOW MK CTaHUMK pacnpeneneHHoro BBoaa -
BblBOAA.
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SIEMENS

O6paboTka oLunMbOK opraHM3auMoOHHbLIMM BNoKamm

Y1061 NpegoTBpaTMTL OcTaHoB CPU B cny4yae owno6ku,
Heo6XxoaUMO 3arpy3uTb NYCTON OpPraHM3aBUoOHHbIN GNOK OLNOKMK

Bbl moXeTe 3anporpaMmmMmpoBaTh XenaTtenbHylo peakuuio B OB
OoWwKnOKKN n, ecnun TpedbyeTcs, Bbi3BaTb COCTOAHUE OCTaHOBaA C
nomoubio cuctemHon ¢pyHkumen SFC 46 nocne BobinonHeHusa OB
OLLIUNOKN

HdononHnTenbHbIM nAEHTU(hUKATOP OWNGKN COXpaHAETCA B
CTapToBOW MH(OPMAaLMM OPraHN3aLMOHHOIo 6/1oKa OLWNOKM,
KOTOPbIN MOXeT ObITb OLleHEH B Nporpamme

OnuncaHne opraHM3aLMOHHOIro 6510Kka OLLMOKU MOXEeT ObITb HaugeHo
B UHTepakTuBHOM cnpaBke unu B PykoBoacTBe MO CUCTEMHBLIM U
CTaHAAPTHbLIM (hYHKLMAM

Mepepaya OB ownbokK, He nogaepxuBaembix CPU, oTBepraercs ¢
coobuweHnem o6 owmnbKax

)

SIMATIC S7 ).
”4
A4

Siemens AG 1999. All rights reserved.

Information and Training Center
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Date:
File:

04.11.2005
PRO2_08E.3

CrapTtoBasa [l kakgoro opraHu3aLMoHHOro 6roka, B pasgerne onucaHvi onpegeneHsbl
MHdOopMaLmsa BpeMEHHbIE NepeMeHHble. B 3Tnx nepeMeHHbIX onepaumoHHasa cuctema
XPaHUT CTapToBY MHOpMaLmIo. B yacTHOCTU,onepaunoHHas cMcTtemMa XpaHuT Tam
OOMOSNTHUTENBHYI MHPOPMaLUI0 OTHOCUTENBHO TOro, MOYEMY Bbi3BaH OMoK .
Hanpumep Bbl MmoxeTe B1aeTb ctapToByto uHdgopmaumio OB 81.

Hame Type Initial Walue |[Comment

OBEL EV CLASS BYTE T |16#39, tvent class 3, Eatering ed
OE31_FLT ID BYTE = [maa 15#XX, Fault identifeation code
QEZ1 PRICRITY BYTE b 26;’28 [Priority of 1 is lowest)
0OB31_OF_NUMER BEYTE - 81 [Crganization block 81, OBS1)
0B8]l RESERVED 1 EYTE :%_ Reserved for system

0B21 RESIERVED 2 E¥TE |reserved for system

QOBS1 MDL ADDR INT Reserwved for system

0BS1 RESERVED 3 EXTE i Reserved for system

OB31 RESERVED 4 BYTE | Reserved for system

0BS1 RESERVELD 3 BYTE b f Reserved for system

OEBE31 RESERVED 6& BYTE [ s .'.- Reserved for system

0BS1 DATE TIME DATE AND TIME [ oo Date and time CBZ1 started

MepemenHasa OB81_FLT_ID nmeet cnegytolime 3Ha4yeHus :
+  B#16#21: o kpanHen mepe ogHa pe3epBHasa 0atapes LeHTpanbHOM

cTtonku - nycta (BATTF)
PesepBHOe HanpsiXeHne B LeHTpanbHon cTorke nponano (BAF).
Bbixoa 13 cTposi/yganeHme NCTodHuKa nutanms 24V s

LeHTparnbHON CTONKe.
Mo kpanHen mepe ogHa pe3epBHasi baTapest CTOVKU pacLUMpPeHUs

nycrta

+  B#16#22:
+ B#16#23:

+ B#16#31:

+  B#16#32:
+ B#16#33:

Pe3epBHOe HanpshkeHne B OOHOM U3 CTOEK pacLUMpeHns nponaro
Bbixoa 13 cTpost ICTOYHMKA NUTaHus 24V B CTONVKE paclUMpeEHnst
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SIEMENS

Mpumep OB aCUHXPOHHOM OLUNOKKN

OB81: Error OB: Power supply failure (BHXOA M3 CTPOSI MCTOYHMKA NMTAHMUS)

Network 1: Bmxon m3 cTpost 6aTapem, NPMXOAsimee COBmTHME

L #0B81_FLT_ID // Barpyska mpenTupuxaTopa OumMOKM

L B#16#22 // UnenTmpmxaTop: BHXOX M3 cTpost 6arapeum B CR
= M 81.1 // YcraHoBKa pon.MepKepHOTro 6muTa

L #OB81_EV_CLASS // UpnenTnpmkarop: npuxomsmee, yxogmsumee

L B#16#39 // UnenTnpmxaTop: HpuUXOnSWee COBHTHE

==T

= M 81.2 // Domn.MepKepHHI 6MT NPUXOASWEro COGHTHS

A M 81.1 // BaTapesi BmmJa M3 CTPOST M

A M 81.2 // npuxopsuiee cobmnTMe

S M 81.0 // YcTaHOBKa Hon.MepKepHOTro 6mTa ZIisT nokasa

// oumbBxm

Network 2: C6poc gmon.MepkepHoro 6urTa, ecnm 6arapest O.K.

L #OB81_EV_CLASS // UnenTnpmkarop: npmuxogmsmee, yxogmsumee
L B#16#38 // UnenTmupmxaTop: yxozsimee
R M 81.0 // C6poc momn.MepkepHOTo 6ura
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_08E.4 "kd Knowledge for Automation
3apava Bbixon n3 CTpoA 6aTape|/| OOJKeH nNpuBecTn K HAnKauunmn OLLIMOKM Ha nynbTte
ynpasrieHua. Nocne 3ameHsbl 6aTape|/| NMHAMKaUUA OOJmKHa aBTOMaTU4eCckmn
NCYEe3HYTb
Onucaxue Mpun owmnbkax nuTaHus, Hanpumep, BbIxoae u3 cTpos baTtapewm,

OpraHM3auMOHHBIN 610K OLLIMOKM BbI3biBAETCS ONepaLnoHHON CUCTEMON OONH
pa3s . [Mocne Toro, kak owmndka yctpaHeHa, OB 81 Bbi3biBaeTcs elle pas.

B npumepe nporpammbl nepemenHast #0B81_FLT ID oueHuBaeTcsi, YTOObI
onpegenuTb, UMENcs N BbIXod U3 cTposi 6atapen. B atom cnyyae nepemeHHas
coaepXuT 3HayeHne 22 . Mpu 9TOM BbINOMHAETCS KOMaHga CpaBHEHUS U
ycTaHaBnmBaeTcs mepkep M 81.1.

MHankaums olumbKku OormKkHa NosiBUTLCS, korga 6aTapest BbIXOAUT U3 CTPOSt
(mpuxogswee cobbITME) N NponacTb NoOcre TOro, kKak owunbka Obina ycTpaHeHa
(yxogsiiee cobbiTne).

Crnepywouwme ngeHTugnkaTopbl(onpeaenutenn) HaxoasTcsl B NepeMeHHOM
#0B81_EV_CLASS:

« B#16#39 [lpuxogsuee cobbiTne
« B#16#38 VYxopsiiee cobbiTue.

YcraHoBka 1 cbpoc BcnomoraTtensHoro Mmapkepa namstn M 81.0 gocturaercs
yepes OLIEHKY 3TUX MEPEMEHHBIX.

B umknnyeckon nporpamme BcnomoraTesibHbln Mapkep namsatyu M81. 0 moxeT
ObITb CBSI3aH C BbIXOAOM. Bbixo MOAKMIOYEH K MHAMKATOPY, KOTOPbIN CBETUTCH,
noka 6aTtapesi nycta unuv yaanexa.

Training Center ST-7PRO2
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SIEMENS

O6paboTKa CUHXPOHHbIX OLUMOOK

® CMHXpOHHble OLKNOKKN COOTBEeTCTBYHOT onpenerieHHOMy MeCTy B
nporpamMmmMme nonb3oBaTtens

e OwwnbkKM B apupMeTUYECKMX UHCTPYKLMAX (NeprnonHeHune,
HenpaBunbHoe aencteutensHoe (REAL) uncno)

= YcTaHoBKa 6UTOB crioBa cTaTyca

e Owwnbku B BbiNnonHeHUn STL MHCTPYKUUNA (CMHXPOHHbIE OLINOKN)

[

BbizoB OB CMHXPOHHbIX OLWMOOK

OB-
Tun ownbkn Mpumep -06DaBOTUMK
MporpammMHasi oumnbka Bbi3BaHHbIN 610K He cyllectByeT B CPU OB 121
Owu6ka poctyna MpsiMoii 4OCTYN K HEUMCMPABHOMY WU OB 122
HecyLecTByloLleMy Brnoky
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_08E.5 ”~ Knowledge for Automation

CMHXpOHHbIe OLUNGKMN OﬂepaLl,I/IOHHaFl cuctema CPU reHepupyeT CMHXPOHHOE npepbiBaHNE, Korga
BCTpe4yaeTcd ownbka HenocpeacTtBeHHO B CBA3U C BbINOJIHEHMEM MpOorpamMmmebl.

OB121 BbI3biBaeTcA ownbkon nporpammmupoBanus. OB122 Bbi3biBaeTcs
owmnbkon goctyna. Ecnm 650K CMHXPOHHBIX OWKNBoK He 3arpyeH B CPU, To oH
nepekntodaeTcs B pexxkum STOP, ecnu BCTpeyaeTcsi CUHXPOHHAs oLLnOKa.

OB CYHXPOHHBIX OLUIMOOK UMEET TOT e CaMblil NPUOPUTET, 4TO M BNOK, B
KOTopoMm oLmnbka npomsowuna. Mo 3Ton NpuymnHe perncTpbl NpepBaHHOro Grioka
MOryT ObITb 4OCTYNHbI B OB CMHXPOHHbIX OLLUMBOK U MMEHHO MO3TOMY
nporpamma n3 OB CUMHXPOHHLIX OLLMOOK MOXET Takke BO3BpaLLaTb PerncTpbl (B
cnyyae HeobxoANMOCTU C M3MEHEHHbBIM COAepXKaHWeM) NpepBaHHOMY BIIOKy.

MackupoBka S7 umeet cneayowme SFC, ¢ noMoLLbI0 KOTOpPbIX Bbl MOXeTe MacknpoBaTb 1
CUHXPOHHOM OWKNOKKN aeMackmpoBaTh BbidoB OB121 Bo Bpems 06paboTkm Bawen nporpammbi:
+ SFC36 (MSK_FLT):  MackupyeT onpeaeneHHble ownbku
+ SFC37 (DMSK _FLT): [demackupyeT owimbku, KoTopble Obinun
MackmpoBaHbl SFC36
+ SFC38 (READ_ERR): Yutaet pernctp owmbok

Training Center ST-7PRO2
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CrtapToBas nHchopmauma Ansa nporpaMmMHbIX ownb6ok B OB121
WUmsa nepeMeHHOMN Tun gaHHbIX | OnucaHue, Ha3HaYeHue
OB121_EV_CLASS BYTE B#16#25=Knacc cobbiTusi - Bbizos OB121
OB121_SW_FLT BYTE Koz owwmbku (CMOTpy TEKCT)
OB121_PRIORITY BYTE Knacc npuoputeta OB, B KOTOPOM npousoLunia owmbka
0OB121_0OB_NUMBR BYTE Homep OB (B#16#79 = 121)
Tun 6noka, B KOTOPOM NpowusoLuna ownbka (Tonbko B S7-400)
OB121_BEKCRES B OB: B#16#88, DB: B#16#8A, FB: B#16#8E, FC: B#16#8C
OB121_RESERVED_1 BYTE [ononHeHue k koay oWwunBKM (CMOTPY TEKCT)
OB121_FLT_REG WORD OB121: NCTOYHMK OLIMGKM
OB121_BLK_NUM WORD Homep 6roka, B KoTopom NpousoLuna owmbka
0B121_PRG_ADDR WORD OTHocuTenbHbIN agpec komanabl MC7, Bbi3BaBLUei
owmnbky (Tonbko B S7-400)
[ata u Bpems, koraa 6bin BbidaBaH OB121
0OB121_DATE_TIME bT (korga npousoLuna owumbka)
S I MATlC 87 Date: 04.11.2005 Information and Training Center
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B#16#21: owmnbka BCD-npeobpasosaHus.MNepemenHas #0B121_FLT_REG
COAEPXUT naeHTudukaTop cootseTcTBytoLLero pernctpa (W#16#0000:
ACCU1).

B#16#22: Owumbka anvHbl obnact onsa YTeHus

B#16#23: Owwunbka anuHbl obnacty anga 3anucu

B#16#28: KocseHHbIn goctyn ang uteHns k BYTE, WORD unu DWORD,
OMTOBbI aapec KOTOporo He paBseH 0.

B#16#29: KoceeHHbin goctyn ans 3anucu Kk BYTE, WORD unu DWORD,
GuToBbIN agpec koToporo He paseH 0. B atom cnyyae #0B121_FLT _REG
cogepxut owmbouHbin 6anToBbin agpec n #0B121_RESERVED_1 cogepxut
TMN goctyna u obnactb NamsaTu:

Butbl ¢ 7 no 4 -tun goctyna: BuTtbl ¢ 3 no 0 -obnactb namaATK:

0: k buty 0: 1/0 obnactb  4: NmobanbHbin DB

1: k banty 1: Pl 5: Ok3emnnap DB

2: K CrioBy 2: PIQ 6: CoOCTB. NOK. AaHHbIE
3: K ABOMHOMY CrioBY 3: Mepkepbl 7: Jlok. AaHHble

Bbl3blBatoLLLEero 6noka

B#16#24: Owmnbka obnacTtu npu YTeHum
B#16#25: Ownbka obnactu npu 3anucu

#0B121_FLT_REG cogepxute mnagwem 6ante ngeHtndukatop B#16#86:
0bnacTb COBCTBEHHbIX NIOKANbHbIX AaHHbIX

B#16#26: Ownbka Homep Tarmepa (HeBepHbIi Homep B #0B121_FLT REG)
B#16#27: Owmnbka Homep cyeTymKka (HeBepHbIN Homep B #0B121_FLT_REG)

B#16#30: MonbITka 3anncu B 3alUULLIEHHLIN OT 3anucu rnodanbHbii DB
(Homep B #OB121_FLT_REG)

B#16#31: lNonbiTka 3an1cu B 3aLLMLLEHHbIN OT 3anucu ak3emnnisp DB (Homep
B #0B121_FLT_REG)

B#16#32: OwmnbBoYHbIN HOMep npu gocTyne k rnobansHoMy DB (Homep B
#0B121_FLT_REG)

B#16#33: OwunboYHbIN HOMEpP Npu JocTyne K ak3emnnspy DB (Homep B
#0B121_FLT_REG)

B#16# 34: OwmnbouHbIi HoMmep npu BbizoBe FC (Homep B #0B121_FLT REG)
B#16#35: OwunbouHbIn HoMep npu Bbidose FB (Homep B #0B121_FLT_REG)
B#16#3A: O6palueHune Kk HesarpyxxeHHoMy DB (Homep B #0B121_FLT_REG)
B#16#3C: ObpaLieHue k He3arpyxeHHomy FC (Homep B #0B121_FLT_REG)
B#16#3D: ObpaLieHune k He3arpyxeHHomy SFC (Homep B #0B121_FLT_REG)
B#16#3E: ObpaweHune k HesarpyxeHHomy FB (Homep B #0B121_FLT_REG)
B#16#3F: ObpalueHue k HesarpyxeHHomy SFB (Homep B #0B121_FLT_REG)
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CrapToBas nHgpopmauusa ans owmbok goctyna OB122

Uma nepemeHHOMN Twun paHHbIX | ONucaHue, Ha3Ha4YeHUe
OB122_EV_CLASS BYTE B#16#29=knacc cobblTus - BbidoB OB122

Koa ownbku (gocTynHble 3HadeHns: B#16#42, B#16#43,
OB122_SW_FLT BYTE B#16#44, B#16#45)
OB122_PRIORITY BYTE Knacc npuoputeta OB, B KOTOPOM npou3oLuna ownbka
OB122_0OB_NUMBR BYTE Howmep OB (B#16#7A=122)

Twun npepBaHHoro 6noka (Tonsko B S7-400)
OB 1228 LRGeS NS OB: B#161#88, DB: B#16#8A, FB: B#16#8E, FC: B#1648C
OB122_MEM_AREA BYTE [ononHeHune K kogy oWNBKN (CMOTPY TEKCT)
OB122_FLT_REG WORD OB122: ngeHtndukatop agpeca, rge npomsoLuna owmbka |.
OB122_BLK_NUM WORD Homep 6noka, Bbi3aBaBLUErO OLLNOKY

OTHOCUTENbBHBIN agpec KoMaHAbl, Bbi3BaBLLEN OWNOKY
0OB122_PRG_ADDR WORD (Tonbko B S7-400)
OB122 DATE TIME DT [ata un Bpewmsi, korga 6bin BbizeaH OB121

- - (korga npom3soLuna owmbka)

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Koabl owunbok
B#16#42

B#16#43:

B#16#44:
B#16#45:

OB122_MEM_AREA

Date: 04.11.2005

MepemeHHas #0B122_SW_FLT umeeT crnegylolime 3Ha4eHus:

S7-300: ouMOOoYHbIN
S7-400: owmbka npu

oLmnbKn

S7-300: owmBOYHbIN
S7-400: owmnbka npwm

OLLMOKM

Tonbko ana S7-400: owwnbka npu n-m obpawieHun (n>1) 4nNa YTeHUs nocne

NOSIBIIEHUS OLLMOKMN

Toneko ans S7-400: owmnbka npyu n-m obpaitenunn (n>1) anga sanvucy nocne

NosIBNEHUs1 OLUNOKM

MepemeHHasa #0B122_MEM_AREA cogepxuT nHcdopmaumio o Tune gocrtyna m

obnacTtu namsaTu:

OOCTYN K nepudpepun Ans YTeHUs
nepBoM OGpaLLeHUN AN YTEHUS MOCTIe NOSIBIEHUS

AOCTYN K nepudbepun ons 3anmcu
nepeoM oGpalLeHnn ANs 3anucu nocne nosiBreHus

Butbl ¢ 7 no 4 - Tun goctyna:

0: kbuty
1: k banty
2: K crnosy

3: K ABOWHOMY CroBy
Butbl ¢ 3 no 0 - o6nacTb NamMATK:

0: nepudpepus
1: Pl
2: PIQ

Training Center
for Automation and Drives
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MackupoBaHue CUHXPOHHbIX OLINOOK
Hepoctatkm OB CUHXPOHHbIX OLUMGOK :

e Kop ans ynpaBneHms npoueccom u anst o6padboTkmn ownob0oK
pacnpegeneH no KpanHen Mepe cpeau AByX 6nokoB

e [lpo6Gnembl ¢ nocneayroWMMN U3MEHEHUAMU NN C OOCNTYKUBaAHUEM

YnyJyweHus:

e Kop ans ynpasneHus npoueccom u anst o6paboTku owmnobokK
HaxoAuTCcs B TOM XXe caMoM Grnoke

MaCKMpOBaHVIe CUHXPOHHbIX owunbok:

o [lepen “KpUTUYECKNX" MHCTPYKLIMA:
SFC 36 MSK_FLT: macknpoBaHue CUHXPOHHbIX OWNOOK
(BbIzO0BOB OB12X)

e BbinonHeHue “KpUTUYECKNX" MHCTPYKLMN

OueHKa owunbKkn, ecnu oHa npousoLuna
SFC 38 READ_ERR: yTeHue perucrpa owmnb0okK

e PaspeweHune BbIzoBoB OB12x cHoBa:
SFC 37 DMSK_FLT: nemackupoBaHue CUHXPOHHbIX OLNOOK

SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
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Hepoctatku OB O6paboTka CUHXPOHHBLIX oWwKnbok nocpeacTsoM OB CUHXPOHHBLIX OLWNGOK

CUMHXPOHHbIX OWIMOOK MMEET MHOTOYUCTIEHHbIE HEOOCTAaTKM:

. Ons kBanuguumpoBaHHO 06paboTkM OLWMBOK, COOTBETCTBYHOLLAS
oLeHKa ownbkm agomkHa 6biTb caenaHa B OB CMHXPOHHBIX owWnMBoK angd
Kaxxgoro 6rnoka, MHCTPYKUMM KOTOPbIE MOTYT BbI3blBaTb CUHXPOHHYIO
owmnbky. CrnegoBaTenbHO AoMmkHa ObITb MPOBeAeHa 3HaYUTENbHAs
paboTa, 4Tobbl NTOKanM3oBaTh OLWMOKY B NporpaMme nosb3oBaTens 1
3aTeM COOTBETCTBEHHO pearvpoBaTb.

+ Kaxpgoe nsmeHeHue B cylecTBytowem 6noke Bneyet 3a cobon
cooTBeTCTBYOWMNE N3MeHeHns B OB CUHXPOHHBIX OLLMOOK.

» Bnoku He MoryT ObITb 06beAMHEHBI B NpOrpamMmme nosnib3oBatens 6e3
Toro, nepegaym uHcdopmaumm B OB CUHXPOHHBLIX OLLUMBOK.

AnbtepHatmBbl OB  S7 npegnaraet ¢ nomouwbto dyHkuumn " Masking Synchronous Errors”
CUMHXPOHHbIX OLIMOOK MexaHu3M, KOTOPbIN AoNyCckaeT, YTO KoA, AN ynpaBneHns npoLeccoM v Ans
CBsi3aHHOW 06paboTKM OLWMBOK OyAEeT HAXOAMUTLCH B TOM e camMoMm Brioke.
OTO NpovCcXoauT, HanpuMep, B criedytoLwen nocrnefoBaTenbHOCTY:
1. MNepep BbINONHEHNEM "KPUTUYECKMX" MHCTPYKLMI (Hanpumep oTkpbiTue DB,
unu goctyn kK DB HensBeCcTHOM ANNHBI), COOTBETCTBYIOLLNE CUHXPOHHbIE
owmnbkm moryT ObiTb CKpbITbl nocpeacteom SFC 36 (MSK_FLT).
Ecnu komanga 3atem Tepnut Heyaady, OB CUHXPOHHbIX OLUMOOK He
Bbl3blBAETCH.
2. Tlocne BbINOMHEHUS "KPUTUYECKMX" MHCTPYKLMI Bbl MOXeTe NpoBepuTb
nocpegctsom SFC 38 (READ_ERR), npousownu nnu HeT owmnbkun BHYTpH
KPUTUYECKOW CEKLMM U COOTBETCTBEHHO pearmpoBsaThb .
3. B 3aknioueHnn npeaBapuTENbHO CKPbIThbIE CUHXPOHHBIE NMOBPEXAEHUS
MOTYT 3aTEeM CHOBa JeMacKMpoBaHbl U, TaknMm obpa3om, Bbi3oBbl OB
CUHXPOHHbIX OLLUMOOK BHOBb pa3peLleHbI.

Training Center ST-7PRO2
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SFC 36 ana MmackMpoBaHUSA CUHXPOHHbIX OLLNOOK

""MSK_FLT"
EN ENO

??.?7-] PRGFLT_SET_MASK RET_VAL—"??.7?
??.?71 ACCFLT_SET_MASK PRGFLT_MASKEDf|—?7?.7?

ACCFLT_MASKED|— ??.7?

MapameTtp O6baBneHne Tun gaHHbix Obnactb namatT OnucaHue
PRGFLT_SET_MASK INPUT DWORD I, Q, M, D, L, Const. HOBbIVA (JOMONHUT.) PUNBLTP NPOrpaMMHON
owmnbku (MackmpyemMble oLMBK1 NPorpaMMnpoBaHus)
ACCFLT_SET_MASK INPUT BYTE I, Q, M, D, L, Const. HOBBIV (JOMNOMHUT.) PUNLTP OWKGKM focTyna
(mackupyemble owmnbku goctyna)
RET_VAL OUTPUT INT ,Q,M,D,L BoaBpatiiaemoe 3HaueHme SFC,

W#16#0001: HOBbIN pUNbTP NEpeKpbIBaeT
CyLLEeCTBYOLWMIA DUNLTP

PRGFLT_MASKED OUTPUT DWORD 1, Q, M, D, L MonHbIN GUnNbTP NPOrpamMMHON OLLINGKK
(MackupoBaHHble oLIMBKU MporpaMMm1poBaHns)
ACCFLT_MASKED OUTPUT DWORD |, Q, M, D, L MonHbIn unbTp owmnbku goctyna

(MackupoBaHHble oMbk AocTyna)

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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MackupoBaHue C SFC 36 (MSK_FLT), Bbl 3agepxuBaete Bbl3oB OB CMHXPOHHbIX OLIMOOK,

CUHXPOHHbIX OWIMOOK Ncnonb3yst hunbTp owmnbku. YctaHasnmeas "1", Bel BoigenseTte B unbTpax
oLWnBKkK, Ans koTopbix OB CUHXPOHHbLIX OLLMOOK HE AOIMKHbI ObiTh BbI3BaHbI
(CMHXPOHHbIE OLIMBKN MACKUPOBaHbI).
YKka3aHHOe MackupoBaHWe NPOUCXOANT OOMOMHUTENBHO K YXxe
3amMacknpoBaHHbIM olimnbkam (normdeckas onepaumsa NN ans 6utos
dunbTtpa). SFC36 Bo3BpawaeT owmnbky (W#16#0001) , ecrnin mackupyemas
owwmnbka yxe 3amackmpoBaHa (xoTs 6bl ogHa).
SFC36 Bo3BpallaeT B BbIXOOHbLIX NapaMeTpax BCe B HacTosILee BpeMs
3aMacKMpoBaHHbIE OLLIMGKM C MOMOLLbLIO curHana "1".

Peakuus CPU Ecnn nporpammHasg owmnbka nnm owmnbka goctyna samackmposaHa, CPU
pearupyeT crnegyowmum obpas3om:
1. OB owwubkn He BbI3biBaeTCA Npy ownbke AOCTyNa Unv NporpaMmmMmmnpoBaHms.
2. PesynbTat oWwmMBKN BBOAUTCS B PEMNCTP OLWMBOK. Pernctp owmnbok moxeT
ObITb NpoynTaH ¢ nomolbto SFC38 (READ_ERR).
3. OnepauwmoHHasi cuctema 3anucbiBaeT B AnarHoctTudeckun bydgep
CUMHXPOHHY10 OLUMOKY HE3aBMCMMO OT MacCKMpPOBaHWS.

O6nactu genctema  MackupoBaHme UMeeT Cury TONbKO AN Knacca npuopureTa, B KOTOPOM

MacKupoBaHuA SFC 36 6bin Bbi3BaH. Ecnu Bel, Hanpumep, 3agepxuaeTte Bbizos OB
CVYHXPOHHbIX OLIMOOK B OCHOBHOW nporpamme, OB CMHXPOHHbIX OwnMboK byaeT
BCe e Bbl3BaH, ecnu olwmnbka BCTpeyaeTcsi B NporpamMmme npepbiBaHus.

Training Center ST-7PRO2
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CTpykTypa chunbTpa ouMbOK nporpaMmmMmupoBaHus

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0

Owwmbka BCD npeoGpasoBaHus

Ownbka 3anvcn B 61ok AaHHbIX
DB He 3arpyxeH A Owwubka AnvHbI obnact Npu YTeHnn
Owwnbka 3anucu B ak3emnnsp
FC He 3arpyxeH 6noka AaHHbIX Owwubka AnvHbl obnacTy Npu 3anucu
Owmbka Homepa Gnoka DB

Owwnbka obnacTn npu YTeHun
FB He 3arpyxeH

Ownbka Homepa 6noka DI Owwmbka oBnacTi npu 3anucu

Owwnbka Homepa 6noka FC

Owwubka Homepa TanmMepa

Owwnbka Homepa 6noka FB Owwnbka Homepa cyeTymnka

Owwnbka BblpaBHUBaHNA NpU YTEHUN

|:| He ncnon b3yeTcA Owwbka BbipaBHUBaHWS NpU 3anMcu

3ameyaHue: cooTBeTCcTBYHOWME OUTLI BbixoaHoro napametpa PRGFLT_MASKED
ycTaHaBNMUBalOTCA crieayrolmMm obpa3om:
3HayveHue = 1: OwmnbKa mackmpoBaHa.

3HauyeHue = 0: OwmnbGKa He MackupoBaHa.

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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PunbTp NporpaMMHbIX  Bbl ynpaBnsieT cMCTEMHOM OYHKLUMEN OS5I CUHXPOHHOM 00paboTkm owmnBoK ¢
owmnbok NMOMOLLIbIO hUNbTpa OLINOOK.
B dounbTpe owmbok NnporpaMmmMmnpoBaHmsa umeeTcs OUT AN Kaxaom
BO3MOXHOW OWMBKN nporpammupoBanus. MNpu onpegeneHun dunstpa
owmnbku, Bl ycTaHaBnmBaeTe GUTbl CUHXPOHHBIX OLLIMGOK, KOTOpble Bbl
XOTUTE MacKMpoBaTb, JEMACKMPOBaTb MM NPOBEPATH.
PunbTpbl OWMOOK, NepeAaHHble CUCTEMHBIMU (PYHKUUSAMU, YKa3blBalOT
3HayeHneM buta “1” CMHXPOHHbIE OLLIMBKM, KOTOPbIE MACKMPOBaHbI.

Training Center ST-7PRO2
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CTpykTypa chunbTtpa owunbok aocrtyna

31 30 29 o 7 6 5 4 3 2 1 0

Owwbka AocTyna K nepudepun npu YTeHun

Owwubka gocTtyna k nepudepun npy 3anucu

Tonbko ansa S7-400:
|:| He ncnon b3yeTcA Owwbka JOCTyna Ha YTEHME K He CyLLiecTByloLeMy

MOZYII0 UMW NPU NOBTOPHOM (Mpu N-M, N>1) focTyne

Tonbko ana S7-400:
Owwnbka JOCTyNa Ha 3annCh K He CyLLIECTBYHOLLLEMY
MoAyIo Unu Npy NOBTOPHOM (Npu1 n-M, n>1) goctyne

3ameyaHue: cCOOTBeTCTBYHOLWME BUTDI
BbixogHoro napametpa ACCFLT_MASKED
yCcTaHaBNMUBalOTCA criedyomnM o6pasom:

3HaueHue = 1: OWwMGKa MacKnpoBaHa.
3HayeHue = 0: Owmnbka He MackMpoBaHa.
He ucnonb3yembie 6UTbl UMetOoT 3Ha4eHune "1".

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_08E.11 ’kd Knowledge for Automation

PunbTp ownbkm goctyna CPU S7-400 pasnnyaeTt gBa Tvna owmbok gocTyna K nepudpepuun. Jjoctyn k
HecyLecTByloLEMY BMOKy U OLIMOOYHBIN JOCTYN K 610Ky, BBEAEHHOMY
(ykaszaHHOMY), KaK CYLLEeCTBYOLNNA.

Ecnu 610k BbIXOAMT 13 CTPos BO Bpems paboTbl, Tanm-ayT (QVZ) HacTynaet
nocne HebonbLOro BpemeHu, korga 6nok ncnonb3yetcs. B 1o e camoe
Bpems 3TOT B6JI0K BBOAMTCSA Kak “He CyLLecTBYOLWMn”, 4ToObI owmnbka
coobLanach C KaxablM JOMONTHUTENbHBIM AOCTYNOM A0CTYNa K nepudepum
(PZF).

CPU Tarkxe BblgaeT curHan owmnbkm goctyna k nepudepun, korga
NCMNONb3yeTCs He CyLLeCTBYOLWMIN 60K Yepes obnactb nepndepnn nnm
KOCBEHHO Yepes3 n3obpaxkeHue npouecca.

Training Center ST-7PRO2
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SFC 37 pna gemMacknpoBaHUsS CUHXPOHHbIX OLMOOK

"DMSK_FLT"
EN ENO

??.?-] PRGFLT_RESET_MASK RET_VAL [-?2.?

??.?-1 ACCFLT_RESET_MASK PRGFLT_MASKED [~ ??.?

ACCFLT_MASKED [-??.7?

MapameTpbl O6baBneHue Tun aaHHbIX O6nactb namaTM OnucaHue
PRGFLT_RESET_MASK INPUT DWORD I,Q, M, D, L, Const. [demackupyemble owmnbki NnporpaMMMpoBaHns
ACCFLT_RESET_MASK INPUT BYTE I,Q, M, D, L, Const. [Oemackupyembie owmnbku goctyna
RET_VAL OUTPUT INT ,Q,M,D,L Boaspaluaemoe 3HaueHne SFC,

W#16#0001: HOBbIV hUNbTP COAEPXKUT BUTLI, HE
HE YCTaHOBMEHHbIE B COXPAHEHHOM (OUNbTpe

PRGFLT_MASKED OUTPUT DWORD ,Q,M, D, L Bce elle MackMpoBaHHbIe OLLINGKK
NporpaMM1poBaHmst
ACCFLT_MASKED OUTPUT DWORD ,Q,M,D,L Bce elle MackMpoBaHHbIe OLLINGKK
pocTtyna
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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HemacknpoBaHue CuctemHas cdyHkuma SFC37 (DMSK_FLT) ucnonb3yeT punbTpbl OLWMOOK,

CUHXPOHHbIX OWIMOBOK 4YTOOLI paspelmnTb Bbl3oB OB CMHXPOHHBIX OLLIMOOK CHOBA. YcTaHoBkor "1", Bbl
Bblgensiete B unbTpe owmnodku, ans kotopbix OB CUMHXPOHHLIX oGOk
OOMXKHbI BbITb Bbl3BaHbI CHOBA (CUHXPOHHbIE OLINBKK - “AeMacKMpoBaHb!”).
CooTBeTCTBYIOLLME BXOAbl YKa3aHHOIO AeMaCKUpoBaHuWs, KOTOpble Haxo4aTcs
B perncrpe owunbok, yaaneHsoi.

SFC37 Bosepaiyaet B RET_VAL 3HaveHne W#16#0001, ecnun ans ykasaHHOro
unbTpa BO BXOLHOM NapameTpe He YCTAHOBIEH OUT XOTs Obl ANst ogHOWM
JemMackupyemMmon oLINGKK.

SFC37 Bo3BpallaeT B BbIXOAHbIX MapaMeTpax BCe B HAaCTOsILLEE BpeMS
MacKMpOBaHHble OLLINOKM C NoMoLLbio "1".

Ecnu BcTpevaeTcsa geMacknpoBaHHasi CUHXpPOHHas owwmnbka BbidbiBaeTcs OB
OLWMOBKM 1 pe3ynbTaT BBOAUTCA B perncTp owmnbok. [lemackmpoBaHne umeet
cuny Onsi TeKyLLero Knacca npuopureTa.

Training Center ST-7PRO2
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SFC 38 ansa yteHua perncrpa ownooK

"READ_ERR"
EN ENO

??.?7— PRGFLT_QUERRY RET_VAL |-?2.7

22.2-{ ACCFLT_QUERRY PRGFLT_CLR [~ ?2.?

ACCFLT CLR |-272.2

MapameTtp O6baBneHne Tun gaHHbix O6nacTb namsaTn OnucaHue
PRGFLT_QUERRY INPUT DWORD I, Q, M, D, L, Const. Onpoc own6ok nporpamMmm1poBaHNs
ACCFLT_QUERRY INPUT BYTE I, Q, M, D, L, Const. Onpoc owwnbok noctyna
RET_VAL OUTPUT INT ,Q, M, D, L Bosspalyaemoe sHayeHve SFC,

WH#16#0001: no kpainHein mepe ofHa 13 ONpOLUEHHbIX
olmBok He MackupoBaHa

PRGFLT_CLR OUTPUT DWORD ,Q, M, D, L ®dUNLTP ¢ owMBKamM1 NPOrpaMMUPOBaHMS
ACCFLT_CLR OUTPUT DWORD ,Q,M,D,L dunbTp ¢ owmbkammu gocTyna
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_08E.13 v,’d Knowledge for Automation
YreHue CuctemHas cdyHkuma SFC38 (READ_ERR) uutaet pernctp owmnbok.
perucrTpa ownmbokK 3HaueHnem "1" Bbl BbigensieTe B unbTpax owmnobKn, kKotopble Bbl xoTute

ynTaTb Ha BXOAax.

B BosBpaltaemom 3HayeHun RET_ VAL SFC38 Bo3BpallaeTt 3HadeHne
W#16#0001, ecnn ansa ykasaHHOro Bbibopa B napameTpax Bxoga, He
CyLLLeCTBYET MacKMpOBaHHOW XOTS Obl O4HOM OLLNOKM.

SFC38 Bo3BpalLaeT pe3ynbTaThl C MOMOLLbLI "1" B BLIXOAHOM MapamMmeTpe, 1
yAansawT 3T pe3ynbTaThl U3 perucTpe owmnboK. YCTaHOBMNEHHbIA OUT
03Ha4aeT, YTo CBA3aHHas C HUM MacKMpOBaHHAs CUHXPOHHas oLnbka
npousoLuna no KpanHen mepe oavH pas.

Coo06LaTca CUHXPOHHBIE OWNOKKM, Mpon3oLleLune B TEKYLLIEM Knacce
npuopuTeTa.

Training Center ST-7PRO2
for Automation and Drives Ctp 8-13/15  O6paboTka CUHXPOHHbIX U @CUHXPOHHbIX OLLUMGOK



SIEMENS

Mpumep: TecTMpoBaHne 6noKa AaHHbIX

Network 1: MackmumpoBaHMe, TeCTHMPOBaHME, JeMaCKUMPOBaHME
// Mackxa "DB He cymecTsyetr"
CALL SFC 36(

PRGFLT_SET_MASK DW#16#4000000, // VneuTmpmxarop: DB He cymecTByeT

ACCFLT_ SET_ MASK := DW#16#0, // oumBrM mocTyna He MaCKMPYKRTCS
RET VAL := #SFC36Error,
PRGFLT_MASKED = #Prog36Mask,
ACCFLT_ MASKED = #Acc36Mask) ;

// Tecr BHBOBa
OPN DB[DB_NO] ;

// TNpoBepka oumMbBKM NPOrPaMMMPOBAHUST
CALL SFC 38¢(

PRGFLT_QUERRY DW#16#4000000, // Mpenrupmuxarop: DB He cymecTByeT

ACCFLT QUERRY = DW#16#0, // oumbxm mocTyma He MaCKUPYKRTCSI
RET_VAL = #SFC38Error,
PRGFLT_MASKED := #Prog38Mask,
ACCFLT MASKED = #Acc38Mask) ;
// Ouenka pesynsTarTa
L #Prog38Mask
L DW#16#4000000
==D
= #DB_NOT_THERE // YcraHoBxa BCHOMOT'aTeJIBHOM NepeMeHHON, ecnmn

//DB He cymecTByeT
// DemackmpoBamme oumbkxm " DB He cymecTByeTr "
CALL SFC 37¢(

PRGFLT_RESET MASK DW#16#4000000, // Mpeurupmxarop: DB He cymecTByeT

ACCFLT RESET MASK ; DW#16#0, // oumbrmM mocTyna He MaCKMUPYKOTCS

RET_VAL = #SFC37Error,

PRGFLT_MASKED = #Prog37Mask,

ACCFLT MASKED = #Acc37Mask) ;
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_08E.14 ~ Knowledge for Automation
anlMep aToT npmnmep nokasbiBaeT npoueaype ana MmacknpoBaHuUA BO3MOXHOM

CUHXPOHHOM OLWIMOKKN Npu OTKpbITMM DB.

1. Ha 1-om ware "kputnyeckasa" komanga OPN DB ... mackupoBaHa ¢
nomoupsto SFC 36 (MSK_FLT).

2. Tlocne TOro, Kak aTo caenaHo, BoinonHsaeTca komanga OPN DB [DB_NOJ.
Ecnun DB Het B paboyen namsatm CPU, OB121 B aTOM cny4ae He
BbI3bIBAETCS.

3. C nomouwybto SFC38 (READ_ERR), untaetcs peructp owmbok u
NpoBepSAETCs, BbINOMHMMACh M KOMaHAa oTKpbITUs DB unu HeT.

B cnyyae ownbku, nokanbHasa nepemeHHasa #DB_NOT_THERE
ycTaHaBnmBaeTcs B "1" , 4TOObI NO3)Ke MOXHO ObINO caenaTtb OLIEHKY.

4. B KOHUE MackupoBaHHas CMHXPOHHAas owwmbka - JemackmpyeTcs ¢
nomotbio SFC37(DMSK_FLT), Takum o6pa3om BoccTaHaBnNnBaeTcs
nepBoOHa4anbHOE COCTOSIHUE.

Training Center ST-7PRO2
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YnpaxHeHue 8.1: oopabotka ownb6ok B FC81
O6baBn. Uma Tun
in Meas_values ANY
out RET_VAL INT
out Sum REAL
out Mean_value REAL
= MpuyunHa Koa own6kn
Bce O. K. 0
Tun aaHHbIX<>REAL -1
DB He cyuwecTByeT -2
-4
S FC 81 ENO — Owunbka ANUHBLI AUanasoHa
—| Meas_values RET_VAL —*———  yon ownbkn
Sum [—
Mean_value [—
SIMAT'C 87 Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_08E.15 'l" Knowledge for Automation
KpaTtkuin 0630p B npumepe 4.3 Bbl cozganu FC43, koTopasi onpegensieT CyMMy U CPEeOHIo

BENMYMHY N3 MaccuBa AeNCTBUTENbHBIX Yncen. [Noka oHa UMeeT TONbKO
anemMeHTapHyto 06paboTKy oLwMBOK (KOHTPOMb THNa AaHHbIX), KOTopas
npouseoguTcs BHyTpM aton FC.

O6paboTka oWwnboK AormkHa Tenepb ObITb pacluMpeHa Taknm obpasom, YTobbI
HoBbIn FC81 aBnsancs “kpaxo-0e3onacHbIM®, TO eCTb AaXe Npu HenpaBUIbHO
Ha3Ha4YeHHOM napameTpe, He BbI3bIBAETCHA HUKaKoM 06paboTUMK CUHXPOHHOM
oLnbKN.

Kpome Toro, FC81 Bo3BpallaeT B ONOMHUTENBHOM BbIXOQHOM napameTpe
#RET_VAL nHdopmauuio OTHOCUTENBHO T1MNa OLNGKN.

Lenb CHauana FC43 konupyetcsa B FC81 v uHTerpupyet cnegytowime oLmoKu

CNEXEHUS:

e ecnv TUn gaHHbix He siBnsaeTca REAL, To FC813aBepLluaeT paboTy ¢ kogom
owmbkm -1.

* eCnu yKasaH HegencTeuTenbHbIn Homep DB (Hanpumep, Homep BHe
ponyctumoro guanasoHa unu DB He cyuwlecTtByeT), To FC81 BbIXOANT C
KOZIOM OLLIMOKK -2.

* €Cnv BHYTPM UMKIa uMeeTcst AOCTYN K HE CyLLeCTBYOLWEMY aapecy
(ananasoH nnu owmnbka AnvHel AnanasoHa), To FC81 BbIXogUT € KOOOM
owmnbkm -4.

* Bo Bcex cniyyasx owmnbku FC81 yctaHaBnueaeT BR-6UT B Hymnb U
BO3BpallaeT HefencTeuTensHoe uncro REAL B BbIxogHbIX napameTpax
#Cymma u #Mean_Value

Yrto genartb 1. HoGaeutb B FC81 BbixogHOM napametp # RET_VAL (kog owmnbkn).
2. B FC81 cgenaTb cCOOTBETCTBYIOLLYIO 06paboTKy OLLIMOOK.
3. FCB81 Bbi3biBaeTca B OB1.
4. 3asrpy3unTtb y4actsytowme 6nokm B CPU 1 npoBepuTb pesynbTar.
Bonpoc? Kak Bbl moxeTe npusectn FC81 k "kpyweHuto"?
Training Center ST-7PRO2
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CospaHue nporpaMmMbl B TEKCTOBOM peaKkTope

stL

ASV

“ATpnbyT 3aWnTLI”

SIMATIC S7 Date:  04.11.2005 ;1 Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_09E.1 "fd Knowledge for Automation
CopaepxaHue Ctp

S7 NPorpaMmbl B MPOEKTHOM CTPYKTYPE  ..uuuueeieieaaeaaaaeeeeeaaaeaaunteeeaaaeaanneseeeaaeeaaansnseeaaeeaaaannseeeeaeseaanneees 2
KOHLIENUNA BBOAA N KOMITUTISILIMN ..o e e et e e e e e e e e e et e e e e e e e e e e e eesa e e e aeeeeessnsnnnneeeens 3
3aNYCK TEKCTOBOTO PEOAKTOPE ..uvveeeeiurrreesatreeesasteeeesseeeesssseeesanseeessasseesssnsssessasssessansesessnsseessmsseeessnseeeesns 4
"eHepauus NporpamMmbl N3 TEKCTOBOTO PEAAKTOPA .....ccuvrrrieeeeeieitrreeeeeeeaaasreeeeeesaaassseeeeaseaassrereaseesans 5
BcTaeka wabnoHoB 0r10ka, 65TOKOB M UCXOOHBIX DAMIOB ........uuiiiiieeeeeieiiiieeeeeeeeesireeeeeaeeesnnraneeeaeas 6
O6LUME NPABMIA BBOAA M CTPYKTYPA  +.vuueeiriiieeeeaiiireeeesaseiaautsseesassaaasssssssasesssssssasseassssassssssssasssassssenes 7
(037123 = T(e17 Toflp o] Y (R T=Tor (o] o o1 (o] = LN USRI 8
CUHTAKCUC OITOKA [LAHHDBIX .. .uuueieeeieieietiateeeeeeeeeeeeta e esseeaeesasssasa s eeeaaesseetassnnneeeeesesrssssannseeeeeseeresnsnnnns 9
MpaBuna 0N OOBABIEHNS MEPEMEHHDBIX ... ...eeiiiuuieeeiiureeeaatreaeaateeesaseeesaanreeesansseeeaseeeesanneeesaasseeesanees 10
Ha3HAUEHME aTPUOYTOB BITOKA  ...iiieeiiiiiieiieetie ettt et ee et e e et e e e bt e e be e e sateeebe e smeeeeeeeeaneeesmbeesmeeeenneeanneas 11
YnpaxHeHne 9.1: Co30aHNE UCXOLHOTO GIAMIIA ...evuverereririeieiiieeieeeeeeeeeeeeeeeeeaaeaeaeaaaaeeeaeeeeeeeesaaaaeaeaaaannns 12
YnpaxHeHne 9.2: MNMoACUET FOTOBDBIX AETAMEM ....ccoeeeieieieieeeeeceaatebeeeaereaseaeseeeseeeeeeeeeeeeeeeeeaeaaens 13
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Project (MpoekT)

—I:I Station (CtaHums)
|—|: Module (S7-CPU)

—|:| S7 Program (S7 nporpamma)

S7 nporpaMmbl B MPOEKTHOM CTPYKType

———["] Connection Table (Tabnuua coeanHeHwUii)

I_S_7_| S7 Program (S7 nporpamma)

Blocks (Bnokw) S7 6noku: Pepaktopbi:
_ - OB LAD, STL, FBD
|_- - FB LAD, STL, FBD, S7-Graph
[ - FC LAD, STL, FBD
- DB DB-Editor

Source Files (UcxoaHble cainbl)

Q S7 ucxopgHble hannbi:
l - STL Source
- S7-SCL Source
Charts Folder - S7-HiGraph Source

— (Nanka koHTeiiHepos] S7-Craph Source
- CFC Charts (CFC koHTelHepbI)

— Symbol Table (Tabnuua cumBonoB)

SIMATIC S7

Siemens AG 1999. All rights reserved.

KpaTtkuin 0630p

Date: 04.11.2005 A" Information and Training Center
File: PRO2_09E.2 ”4 Knowledge for Automation

\4
YTo6bl MOXKHO ObINIO CO34aTb HOBYIO S7 NporpaMmy, NPOEKT AOSKEH ObITb
cHayana cosfaH B SIMATIC Manager. [Janee umetotcsa ABe BO3MOXHOCTU ANd
YCTaHOBKM Manku S7 nporpaMmmbl:

* HesaBucumbii 6nok: B aTom criydae Bbl 4OmKHBI BCTaBUTL Nanky
nporpaMmel Ans S7-nporpaMM HENOCPEACTBEHHO B KOPEHb MPOEKTA.
[MporpaMmel, co3gaHHbIE TaM MOTYT NO3Xe ObITb Ha3HAYEHbI
nporpaMMyvpyemMoMy MOgyIio.

* 3aBucumbIn 6n0K: B aTOM cnydae npoekT JosmkeH coaepxatb No

kparnHen mepe ogHy SIMATIC ctaHuuto 300/400 ¢ nporpaMMupyemMbim
mogyrnem (CPU). MNManka S7- nporpaMm 3aTeM aBTOMaTU4eCKN BCTaBNseTCA
HVKe NPOrpaMMMpyeMoro Moaynsi.

Ecnu Bbl xoTuTe ucnonb3oBaThb rnobanbHble CMMBOMbI B BalLeW
nonb3oBaTenbCKon NnporpaMmme, Bbl 4OMmMKHLI caenatb 3apaHee
COOTBETCTBYIOLLEE HAa3HaYeHne NaeHTUMUKaTOPOB U NCTUHHbBIX aApECOB B
Tabnuue cMMBOIIOB .

Bnoku, nctouyHukn n  Bbl MOXeTe XxpaHuTb S7 nporpammy Kak nporpaMmmy nonb3osarens (651ok),

KapThbl

Mporpamma
nonb3oBarens

NCXoOHbIN dharn unm KapTy.

MicxogHble dhansbl U KapTbl UCMOMb3YOTCA TOMbKO, Kak OCHOBa Ans
npoussoacTea 6rokoB. Tonbko 6510ku MOryT ObITh pasrpyeHsl B S7-CPU.
"eHepupyeTe nn Bbl 6ok, UCXOQHbIN haln unu KapTy, 3aBUCUT OT N3BpaHHOTo
s13blka MPOrpaMMMPOBaHNS NN pefakTopa s3blka.

Tonbko 6r10kK NporpamMMbl NONb30BaTeENA MOryT ObITh 3arpyeHbl B S7-

CPU. B 3aBncMMocCTv OT 06nactn AenNCTBMSA, 3TO BKIOYaeT OpraHM3aumoHHbIe
6noku (OB), dbyHkuum (FC), dyHKumoHanbHble 6rokn (FB) 1 6nokun gaHHbIX
(DB). CosgaHHble onpefensiemMble nons3oBaTtenem Tunbl gaHHblx (UDT) npocto
ynpoLatT NporpaMmMmMpoBaHne, OHN He MOTYT ObITb pasrpyxeHbl B S7-CPU.
ToT e camoe nmeeT cuny anga Tabnuuy nepemerHbix (VAT), B KOTOpbIX
coxpaHstoTes agpeca ans dyHkumm Monitor/Modify Variables.

Training Center
for Automation and Drives
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KoHuenuua BBoga M KOMNUAAUUMU

ASCIl ucx. cdhann Monb3oBaT. nporpamma

FUNCTION_BLOCK FB21

AUTHOR:  Andy
FamIly: planti Bnoku

NAME: o mot21 Komnunsauua OTKpbITh
| € | vERsTON: 01701 —- e
PepakTtop var muevz WHKpeMeHTHbIN
MCXOAHBIX END. VAR FeHepauusn CoxpaHuTe| pegakTop
cdannos — | var_oureur — —
0B71: INT:=123;
END_vaR
var_1n_our
IN oBT1: INT:=123;
Enp_VAR
var
VARL: INT:=123;
ENp_vaR
[locTyn Ha uTeHue
Npu KOMNUAALMN W FreHepaunm Aoctyn Ha uTenue
npv peAakTUPOBaHUU
CUMBONbHBLINA
penakTop Ta6nuua cMMBONOB
° . h
SIMATIC S7 Date: 04.11.2005 A Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_09E.3 11’4 Knowledge for Automation

Bo3moxxHocTM BBoga B 3aBMCMMOCTM OT si3blka NPOrpaMMmnpoBaHus, KOTopbii Bl BbiOpanu ans

MpeumyuiectBa
MCXOAHO

-OPUEHTUPOBAHHOIO

BBOAA

cOo3aaHunA nporpamMmbl, Bbl MOXeTe BBOAUTL Balwly nporpamMmvy B
WHKPEMEHTHOM UM OPUEHTUPOBAHHLIM Ha NCXOOHbIE TEKCTbLI peaaKTope.

* BBopg B MHKpeMeHTHbIX pegakTopax (STL, LAD, FBD, S7-Graph, S7-
HiGraph, CFC).

Kaxgasi cTpoka nnm kaxgpli aneMeHT(KOMNOHEHT) HeMeaIeHHO uccregyeTcs
Ha cMHTakcmyeckme ownbkm nocne seoga. CyuwecTtytowme ownbkn BBoAA
0603Ha4valTCA (BbIAENATCS KpacHbIM) U OOSMKHbI ObITb UCNpaBneHbl Nepes
COXpaHeHMEeM.

CvHTaKCMYeCKM NpaBuibHbIA BBOL aBTOMAaTUYECKM KOMMUIMPYHOTCH U
nokasblBaeTCs YepHbIM LBETOM. [1py MHKPEMEHTHOM BBOAE UCMONb3yeMble
CMMBOJSbI AOIMKHbI YKe ObITb onpegeneHsl B Tabnvue naeHTMOUKaTopos,
MHaye BBOA PErNCTPUPYETCS KpacHbIM, @ COOTBETCTBYHOLLEE cOObLLEHNE 06
owmbkax nokasaHo B CTPOKE COCTOSHUSA.

*  VcxogHo - opueHTupoBaHHbI BBog (STL, S7-SCL).

Mpu ncxogHo - OPMEHTMPOBAHHOM BBOAE NporpaMma unu 6ok pegaktnpyercs
B TEKCTOBOM haine, TeKCTOBbIV (hann 3aTemM KOMNUNnpyeTcs, Npu 3ToM
OLUMOBKM ONpeaensaoTCs U UHANLMPYHTCA KOMMUIATOPOM.

Mpy MCXOQHO - OPUEHTMPOBAHHOM BBOAE CMMBOIbI LOMKHbI ObITh ONpeaeneHbl
B Tabnuue cMMBOIIOB BO BPEMS COCTaBNeHUs. VicxoaHble dpaiinbl UMeroT
NPEUMYLLECTBO, YTO OHU MOIYT SKCMOPTMPOBATLCA - 3aTeM 0bpabaTbiBaTbCA
BblGpaHHbIM MHCTPYMEHTarbHbIM CPEACTBOM - U 3aTEM CHOBA MMMOPTUPOBAHBI.
*  Heckonbko 6510KOB MOryT ObITb COXpaHEHbI B UCXOA4HOM doarine (6noku

- JOSMKHbI pacnonaraTbCA

TakMm 06pa3omM, 4YTO Bbi3biBaeMble 6MOKM BCerga pacnonaralTcs nepes
BbI3bIBalOLL MMM Briokamm).

*  VcxogHbin chain MoxeT OblTb COXPaHEH C CUHTAKCUYECKMMN OLUIMOKaMM.

*  Bbl MOXeTe co3gaBaTth Balln UCXOAHbIE dhainbl APYrMMKU pedakTopamu,
umnopTtuposatb nx B SIMATIC Manager u 3aTem cocTaBnsaTb U3 HUX BIOKM.

+  3awwuTta 6noka MoXeT TonbKo ObiTb BBeaeHa B pexume ASCII.

* \ameHeHus (Hanp., AononHeHne napaMeTpoB 6110ka) BO BIIOXKEHHbIX BbI30Bax
6roka MoryT ObITb nydwwe obpaboTaHbl B peaaktope ASCII, yem B
WHKPEMEHTHOM pefakTope.

Training Center
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K SIMATIC Manager - [Test 57-400 -- D:ASIEMENSASTEP7\S 7proj\Test_S7_] [ o[=]
Bp File Edt Irset PLC Yiew Dptions Window Help 8] x|

3anycx TEeKCTOBOro pegakTtopa

=& Test57-400
- SIMATIC 400(1)
=@ cPu 4141

- Cut
Copy
Faste

el = R A S T N R e

=z $7 Program(1)

Delate

Object Propetties... Alt+Retumn

= | r—) ) |

STL Source File
SCL Source File
GRAPH Source File

SCL Compilation Control File

E K SIMATIC Manager - |Test 57-400 -- D:ASIEMENSAS TEP7\S 7projzTe.. JH[=] 3
: 8P Ele Edt lnset PLC W =T
] =3 = [< NoFiter >
Insstts GTL Seures Fils at the curser postion % Test 57-400
Sl SIMATIC 40001
=-[8 CPU 4144
= 57 Program(1]
#29 Source Files
{£H Blocks
Prezs F1 for help. -
S I MATIC S7 Date: 04.11.2005 Iv Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO2_09E .4 1”4 Knowledge for Automation

3anyck u3
SIMATIC Manager

Co3gaHue UcxogHoro
c¢danna

OTKpbITHE
ncxogHoro camna

FeHepauusa
ncxogHoro camna

Bbl 3anyckaeTte TekctoBbi pegaktop u3 SIMATIC Manager. Npeanocoinka -
TO, 4TO Bbl ycTaHOBUNU Tam NpoekT ¢ S7-Program . Bbl MoXxeTe co3gaBaTtb
3aBUCUMbIE UM HE3aBUCKMMbIE OT 06OPYA0BaHNS NPOrpPaMMmbl.

B tekcToBom pegakTtope Bbl o6pabaTbiBaeTe NCKMOYNTENBHO UCXOOHbIE
Goawinel, n3 KoTopbIx Bbl BMOCNeacTBUM reHepupyeTe 3arpyxaemble GIioKu,
KOoTopble coxpaHsatoTca B nanke Blocks.

Korga Bbl reHepupyeTe HOBbIV UCXOOHbIN (hain BnepBble, Bbl AOMKHbI
cHavana cosgasatb nycton pann B SIMATIC Manager, yepes koTopbivi Bbl
OTKpbIBaeTe TeKCTOBbIN pegakTtop. Koraa Bbl oTkpbIu pegaktop, Bel moxeTte
cosfaBsaTb AanbHenwme ncxogHele ansbl Tam.

« B SIMATIC Manager BbiGupatoT nanky MCxo4HbIX hannos 1 BCTaBnAsAOT
avin ¢ nomoLbio MeHio Insert New Object -> STL Source File. HoBbin
ncxogHbIM doarn NosABASETCA B MpaBoKr NOMOBMHE NMPOEKTHOMO OKHAa C
npegsapuTenbHO 3a4aHHbIM NMEHEM.

* HenocpeacTBeHHO B TEKCTOBOM pefakTope Bbl MoxeTe npocTo cosgasaTb
HOBbIV havin, ucnonb3ys onuuio meHto File ->New. B gnanore
[OMNoMNHUTENBLHOro coobLeHnsa Bbl BBOAUTE MMSA HOBOTO MCXOOHOTO dhanna.

Bbl oTkpbIBaeTe ncxogHoivi dpavin B SIMATIC Manager ¢ nOMOLLbHO ABONHOIO
Len4yka Ha cumBone. B kauecTBe anbTepHaTMBbI, Bbl MOXeTe AOCTUTHYTb
3TOro Ncnonb3ys onuumto MeHto Edit -> Open Object nnm cooTBeTCTBYIOLLYIO
MKOHKY Ha MHCTPYMEHTAaNbHOW NaHenu.

MoxHo Takke npeobpasoBaThb yXKe CyLIeCTBYHOLME BIOKM Ha3ag B UCXOOHbIN
doann. B TekcToBOM pefakTope BblbupatoT ang atoro onuuio Mexiwo File ->
Generate Source . B gnanore gononHutensHoro coobuieHnsa Bl moxeTe
3aTeM Bblbnpatb Bce 610KM, U3 KOTOPLIX Bbl XOTUTE reHepupoBaTb MCXOAHbLIN
dann.
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SIEMENS

FeHepaumsa nporpaMmMbl U3 TEKCTOBOrO pedakTopa

HHLAD/STL/FBD - [EXERCISE_5.1 - Pro2_e_solution\CHAP_05]
File Edit Inset PLC Debug “iew Options ‘window Help 1= x|

nlela] &l sl=le] =[] el =] o] b wl] s peleellz ]|

/¢ hddress assignment in FC51 is adopted to 37-300 16 bit

I

FUNCTICN FC 51 : WVOID

TITLE = Exercise 5.1: Read 3ystem Clock
/fVersion for 16Bit-3N

AUTHOR : PT41

FAMILY : Az O

IMAME : STYPROZ

(VERSICON : 0.0

VAR_TEMF
Date_Time : DATE_AND TIME ; //Current Time and Date
RET WAL _3FC1 : INT : f/Return wvalue of SFC 1
END_VAR
BEGIMN
METWORK
TITLE =Call 3FC 1 (READ CLE)

CALL BFC1 |
RET VAL = WRET_VAL_SFC1,
CDT i= fidate_Time) ; -
HNOF oz
NETWORE

TITLE =Display hours and minutes

LAR1l P#H#Date_Time; /4 Get address of #Date_Time
L LE [&R1, P#3.0]: // Read hours
T QB 12: // and transfer to dig. display LI
[T DT e ) 2 nfo /
Press F1 far help. Offline [Ln1 Coll [INS S
ate: 04.11.2005 % Information and Training Center
D' Ki I for A i
Siemens AG 1999. All rights reserved. File:  PRO2_09E.5 ~ nowledge for Automation

TekcTOBbIN peaakTop BmecTo nporpammupoBaHms B STL, Bbl MoxeTe co3gaBaTh Bally nporpammy ¢
MOMOLLIbIO TEKCTOBOMO peaaktopa. Bel BBoagnTe Bawm 6noku ogmH nocrne
apyroro (BO3MOXHbl OTAENbHbIE GITOKM B 0AHOM UcxogHoM channe). KoHTponb
CMHTaKCuCa He NPOMCXOanT.

YcTtaHOBKU MNpexae, yem Bbl HAa4YMHaeTe nporpaMmupoBaTh B TEKCTOBOM pefakrope, Bbl
OOJMKHBbI 03HAKOMUTBLCHA C BO3MOXXHOCTSIMM HAcTPOMKN, 4ToObI Bbl Mornun
paboTtaTe y4OGHO 1 COrnacHo BaluMM NepcoHanbHbIM NPEANOYTEHNSM.

Bbl oTkpbIBaeTe OKHO Auanora, ucnone3ys onuuto Options ->Customize. B
3aknagke "Source Files* Bel MoXeTe caenatb YCTaHOBKM AN KOMMMAALMK
ncxogHoro davina n ycTaHoBKM A11s 3anOMUHaHus GI10KOB.

Training Center ST-7PRO2
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BcTaBka wabnoHoB 6510Ka, 6510KOB 1 UCXOAHLIX thaunos

McxoaHbin BcTaska waGnona | Laob-
pefakTMpyemsini 6noka rnoHa
dann ) 6noka
BcraBka 6nka "eHepauyus
< Brok |.___________ p U‘
v
BcTaBska havna dauvn
BcTtaska dpanna .
b bann
BcTaBka LWa6noHbl gnsa OB, FB, FC, DB, ak3emnnsapa DB, DB co ctpyktypon UDT un
wabrnoHa 6noka UDT wuHTerpupoBaHbl B peaakTop ans 6onee npoctoro nporpammMmpoBaHus.

LLlabnoH 6noka cogepxut Bce Tpebyemble kntoveBble crioBa B HE0bxoanmon
nocneposaTtenbHOCTU. Bbl NpocTo yaandeTe wabnoHel 4nss  ob6baBneHun,
KoTopble Bam He HyXHbI.

LLlabnoHbl 6riokoB 0bneryaloT BBOA, NPOrpaMmMbl C MpaBUibHbIM CUHTAKCUCOM.
YUTto6bl BCTaBUTb 6M04YHLIN WAOMOH B Ball UCXOAHLIN dawin, BbibepuTe onumto
Insert -> Block Template -> OB/FB/FC/DB/IDB/ DB Referencing UDT/UDT.

BcTtaBka 6nokoB Bbl MOXeTe BCTaBnATb B Ball MCXOAHbIV (harin COOTBETCTBYOLLMIN NCXOOHbIN
TEKCT BGII0KOB, KOTOPLIE YXKe OblNM creHepupoBaHbl. [nga aToro Boibepute
onuuio Insert -> Object -> Block. B ananore 4ononHUTENBHOIO CoobLLEHMS
BbIOMpatoT 610KKM, KOA KOTOPbIX Bbl XXenaeTe BCTaBUTb KaK TEKCT.

VcxoaHein chann reHepupyeTcs n3 BbiOpaHHbIX 6r1okoB. Nx cogepkaHue
BCTaBNAETCS NOCne No3nmuum Kypcopa B MCXOOHOM pefaktupyemom danne.

BcTaBka ucxogHoro Bbl MOXeTe BCTaBNATb coaepkaHue niobbix Apyrmx MCXOAHbIX hannos B BaLl

c¢anna ncxoaHbin dpann. [1ns atoro Beibepute onumio MeHto Insert -> Object -> File n B
Avanore AonofHUTENbHOro coobLeHns BbibepuTe daiin, koTopbin byaeT
BCcTaBneH.Takum obpas3omM, coaepkaHue noboro TeKkcToBoro danna MoXxeT
ObITb BCTABNEHO B Ball UCXOOHbIN dhann.

O6paTtute BHUMaHue J1lo60N TEKCT MOXET Takke BbiTb BCTaBMNeH B Ball UCXOAHbLIN dann, UCnonb3ys
bydep obmeHa Windows.
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O6wue npaBuna BBoAa U CTPYKTypa
Ha3Ha4eHue
> uDT
BbI30B
g MmobGanbHbii DB |«
()
g Bbl30B
2 DB co ctpykrypont UDT 1«
]
§ Bbl30B Ha3Ha4veHune
@ > FB3 —
5
o
3
8 Ok3emnnap DB ana FB3 ——
2
g Bbl30B R
5 > FC5
o
-
OoB1
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_09E.7 v,’« Knowledge for Automation
lNMpaBuna BBOAa [lna cosgaHusa nporpamm B UCXOAHOM cbanrne criegyeT cobnogath creayoLme
obwue npaeuna:
@ * cCUHTakcnc STL KkomaHp - Takon xe, kak B MHKpeMeHTHOM STL pepakrtope.
WckntoveHue cyulectByeT anst obpalleHum 6nokam 1M 06bABNEHMI MacCUBOB
N CTPYKTYP.

* TeKCTOBbIV pedakTop He pasnnuyaeT BEPXHUIN U HMXXHUIA PETUCTPbI.
MckntoueHune - MeTku nepexoaa.

» KoHeu kaxxgon STL koMaHabl U Kakaoro 00 bsBNeHnst NnepeMeHHON
noeHTurumMpyeTca TOYKOM ¢ 3anaTou (;). Bel moxeTe BBOAUTL GonbLue,
4YeM OOHY KOMaHAy Ha CTPOKY.

* Kaxablll KOMMEHTapUI Ha4YMHAETCH C ABYX AMAroHanbHbIX WTPUXOB (/) n
npoaomkaeTcs 40 KOHLA CTPOKU.

MNocnepoBatenbHocTb * OB1, KOTOPLIV MCNONb3yeTca Hanbonee 4acTo 1 KOTOPLIV BbI3biBaeT Apyrve

6nokoB Broku, asBnseTca nocnegHuM B panne. bnoku, koTopble BbI3biBalOTCA
BGrnokamu, KoTopble Bbi3biBatoTcs M3 OB1, 4OMKHbI HAXOOMTCA  Neped HUMK
uT.A.

* OnpegengemMble nonb3oBaTtenem Tunbl AaHHbIX (UDT) HaxoasaTca nepen
©Grnokamu, B KOTOPbIX OHW UCMOMb3YHOTCS.

* Briokn gaHHbIX CO CTPYKTYPOW onpeaensaemMomn nofb3oBaTeNbCKUMU TUNamMmm
AaHHbIxX (UDT), HaxogaTcsa nocne UDT.

* (MobanbHble 6NOKM AaHHbLIX HAXOAATCA Neped BceMn 6nokamm, U3 KOTopbIxX
OHU BbI3bIBAIOTCS.

* Bnokun gaHHbIX,Ha3HayYeHHble OyHKLMOHanbHbIM 6riokam (ak3emnnsap DB)
HaxogaTcsa nocne yHKUMOHanbLHoro 6roka.

Training Center ST-7PRO2
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CuHTaKcuc nornyeckoro 6rnoka

KoHdurypauums

Hauano 6noka co cneundukaumsimm
(abcontoTHOE UNK CUMBRUYECKOE)

ORGANIZATION_BLOCK OB1
FUNCTION_BLOCK FB1
FUNCTION FC 1 :int

KnioyeBble cnoBa ¢ npumMepamun

3aronosok 6510ka (no BeIGopy)

TITLE = Block title

KommeHTapuin 6roka (no Beibopy)

/I Block comment

{Attr1 :='block_val1'; // ATpn6yT 6noka 1
CucTeMHble aTpubyTbl 6rioka (no BbIGopy) Attr2 := 'block_val2'; // ATpubyT 6noka 2
Attr3 := 'block_val3' // ATpubyT 6noka 3}

CaoiictBa 6roka (no BbiGopy)

KNOW_HOW_PROTECT
AUTHOR: PT41

FAMILY: Motors

NAME: Motorone
VERSION: 0815

Pasgen o6bsBneHnst nepeMeHHbIX
(O6bsiBneHWe Tna, B 3aBUCUMOCTH
oT Tvna 6noka )

VAR_IN
VAR_OUT
VAR_IN_OUT
VAR
VAR_TEMP

END_VAR

YacTb MHCTPYKUMIA, cocTosALas U3
ceTtein c

3arofloBKOM CeTU U
KOMMEHTapuem cetu

BEGIN

NETWORK
TITLE=first network
Il

KoHeu 6noka

END_ORGANIZATION_BLOCK

END_FUNCTION_BLOCK
END_FUNCTION

SIMATIC S7

Siemens AG 1999. Al rights reserved. File: PRO2_09E.8

MpaBuna

Bbi3oBbl 6noka ¢
"CALL»

KommeHTapuu B
YacTb KOMaHA

Date: 04.11.2005 " Information and Training Center

’P4 Knowledge for Automation

Mpwn co3gaHmnm normnyeckoro 6rnoka Bbl 40MKHBI 0O6paTUTL BHMMaHME Ha
cnegyoLine npasuna:

* B Havane 6noka nmeetcsa npoben Mexay Kro4eBbIM CIOBOM ANiA Tuna 6rnoka
n cneundmkaumen 6roka. MNpu onpegeneHnn CMMBOMMYECKOrO MMeHM Grioka
Bbl MOXeTe naeHTMOULUMPOBAaTbL Ero B KaBblvkax, YTOObI rapaHTMpoBaTh
pasnuune Mexay MMeHamm fiokanbHbIX MEPEMEHHBIX U UMEH Tabnuupl
naoeHTNKaToOpOoB.

» OyHkuum (FC), meroT Tun. 3To MOXET BbiTb 3NEMEHTaPHbIN UMW CRIOXHbIV
TWN OAHHbIX, OH ONpPeAenseT TN JaHHbIX BO3BPALLAEMOro 3Ha4YEeHNs
(# RET_VAL). Ecnu HMKakoe 3Ha4YeHne He OOIMKHO ObiTb BO3BpaLLEHO, TUM
yHKLMKN JOMKeH ObITb 06bsABMEH kak VOID.

* cneundurkauusa ceTeBoro HoMepa He JonyckaeTcs.

CwuHtakcnc ans BbizoBoB FB n FC komaHgon CALL , ucnonbsyemsivi B
MHKpemeHTHOM STL pepakTope,

34ecb He ucnonb3yeTcs. B ncxogHom ganne Bel BBOgMTE NapameTpbl B
ckobkax. lHamBmnayanbHble NnapamMeTpbl 3aTeM OTAENSITCA OT Apyra apyra
3ansaTbIMU.

Mpumep: CALL FC1 (param1: =10.0, param2: =10.1);

YT06bI rapaHTupoBaTh 1:1 NpeacTaBneHne KOMMEHTapUeB B UHKPEMEHTHOM
pegakTope, Bbl JOomKHBI 06paTuUTh BHMMaHUe Ha criegytoLlee:

* Bbi3oB 6510k0B: korga Bbl HasHauyaeTe hakTMdeckue napameTpbl 4Ns
dopmMarnbHbIX NapaMeTpoB B UCXOAHbLIX hannax, Bbl 4OMKHBI COXpaHNUTL
nocnegoBaTenbHOCTb POPMarnbHbIX NapaMeTpoB, Kak OHN HaXo4ATCS B
00bSBNEHMM NepemMeHHbIX 61oka. XoTa nocrnegoBaTenbHOCTb NapaMeTpoB
nmeeT BbIOOP, KOMMEHTapUK K NapameTpam MOryT O4HAKO ObiTb BKMOYEHbI B
TeYeHne TPaHCNSALMN UCTOYHMKA B BITOKM.

* Y KOMaHgpl, KoTopasi HENOCPEACTBEHHO CriefyeT 3a KOMaHAoW ANns gocTtyna K
6rnokam gaHHbix “OPN”, BO3MOXHa noTepsi KOMMEHTap1eB B TeYeHne
TpaHcnsumm B 6noku. Ytobbl n3bexaTb 3TOro, NPOrpaMmMmupyroT B KOMMAaKTHOM
dopme (Hanpumep L DB5. DBW20; // KommeHT.) unu 3anucb komaHgbl "NOP*
(Hanpumep, OPN DBS5; // KommeHT.1 NOP 0O; L DBW20; // KoMMeHT.2).
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CuHTakcuc bnoka AaHHbIX

Kondwmrypauumsa KnioyeBble crioBa ¢ npumepamu
Hauyano 6noka co cneundukaumnsamm DATA_BLOCK DB 26
(abcontoTHOE MNK cMMBNUYeckoe)
3aronoBok 6roka (no Beibopy) TITLE = Block title
KommeHTapui 6rioka (no Beibopy) /I Block comment

{Attr1 := 'block_val1'; // ATpnbyT 6noka 1

CuncTtemHble aTpubyThl 610ka (No BbIGOPY) Attr2 = 'block val2': // ATpmByT 6rioka 2}

KNOW_HOW_PROTECT
AUTHOR: Miller
FAMILY: Motors
NAME: Motorone
VERSION: 0815

CaowicTBa 6noka (no Beibopy)

Yactb 06baBneHun - B 3aBucumocTtu ot DB

"mo6ankbHbIn 610K AaHHbIX: STRUCT
00bsABMNEHME NEPEMEHHbIX .

(no BbIGOPY C MHMLMANU3VPYOLLMMU .
3Ha4YeHNsMM) END_STRUCT

DB co ctpykTypon UDT:

cneuundukauust UDT (abcontoTHas unm UDT 16

cYMBRIYeckas)

Sksemnnsap DB:

cneundumkaumsa FB (abcontoTHas unm FB 20

cumBnnyeckas)

YacTb Ha3Ha4yeHus C TeKyLLUMMU BEGIN

(aKTyanbHbIMW) 3HAYEHUSMU ..

KoHel, 6rioka END_DATA_BLOCK
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_09E.9 "kd Knowledge for Automation
MpaBuna B cospnaBaembix 6n1okax gaHHbIX Bbl 4OMKHBI 06paTUTh BHUMaHWE Ha

crnepgywLme npasuna:
* Bbl He MmoxeT reHepuposaTtb DB 0.

» Heobs3aTenbHO onpeaensartb Tekylme (akTyanbHble) 3Ha4YeHNst Ans BCEX UIn
HEKOTOpbIX NepemMeHHbIX. [Ins nepeMeHHbIX, KoTopbiM Bbl He HasHavaeTe
TeKyLume (aKkTyanbHble) 3Ha4YeHWsl, Ha3HavyaeTCcs HayarnbHOe 3HaYeHne - ecnu
AOCTYMHO -, MHaye Ha3HayaeTCs 3Ha4YeHne No YMONYaHWIo AN TMna AaHHbIX .

» KomeHTapuu B pasgene HasHavyeHUs Ans TEKYLUMX (aKTyarnbHbIX) 3Ha4YeHUn
(mexxgy BEGIN, n END_DATA_BLOCK) He oTobpaxatoTcsi B MUHKPEMEHTHOM
pepakTope nocne TpaHcnsaumu B 6nokn . CnegosartensHo, nuwnTe
KOMMeHTapun Ans 610oKOB TOMbKO B pasgene onvcaHus AaHHbIX.

Training Center
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I'Ipanma ansd o0bABNeHUA nepeMeHHbIX

EELAD/STL/FBD - [prog?_lakprogZ?'. \FB10 - <Offline]

{3 File Edt Insett PLC Debug ¥ew Options Window Help == x|

D[R &l ||| ol el

Address |Decl. Hame Type Initial Walue |[Comment =
0.0|in Actual walue TIORD T# 160 Actual value
Z2.0|in Setpoink TWORD T 1 6HD Sektpoint
4.0(|in Tracking TIORD T# 1650 if used as master controller
6.0(in Control word TORD #ELEH0 Seperate Input
8.0(in Disturbance wvar |WORD W# 16#0 Input for disturbance variak
10.0(out Control wvalue WORD W 16#0 Control Value -

HSLAD/STL/FBD - [prog2_lavprog2h.. Afb10]

File Edt Inset PLC Debug View [Options Window Help

Dlc|=] @] =] 0@ eulds ]! n2]|

FUNCTICON ELOCKE FEB 10
TITLE =

[ATTHOR : Birdy

ANME : Control
ERSION : 0.1

AR_INFUT

Aotual_walue : WORD ; //ictual value

Setpoint : WORD S /Setpoint

Tracking : WORD ; f/if used as master controller
Control word : WORD ; //Seperace Input

Disturbance_war @ WORD ; A/ Inpurc for disturbance varisbhle
END_VAE
AR_OUTPUT
Contraol wvalue : WORD : J/Control Value
S I M AT I C S7 Date: % Information and Training Center
ate:  04.11.2005 ‘1 !
Siemens AG 1999. All rights reserved. File: PRO2_09E.10 v1’4 Knowledge for Automation

Tunbl nepemeHHon B normndeckux 6nokax Tun 06bABNEHUS NepeMeHHON MAeHTUOULMPOBaH
KrnoYeBbIM CIIOBOM, KOTOPOE HaxoaMTcs B COGCTBEHHOW CTpoke. B
3aBMCUMOCTM OT Tuna 6rioka AonycKarTCs TOMbKO crneumduyeckne Tunbl

obbsBneHus.

O6GbsABNEHMe NepeMeHHbIX KniouyeBoe cnoBo OB FB FC
BxopH. napameTpbl VAR_INPUT - na na
BbixogH. napameTpbl VAR_OUTPUT - na na
MpoxoaHblie napameTpsl (infout) VAR_IN_OUT - na na
CraTnyeckme nepeMeHHble VAR - na -
BpeMeHHble nepemMeHHble VAR_TEMP na na na
Kaxgbin pasgen 3aBepluaetcs ¢ END_VAR

MpaBuna BBopa Mpun BBOAE 06BABNEHNA NepemMeHHbIX Bbl omkHbI 06paTtuTb BHUMaHne Ha
crnepymwoulee:

* TUMbl NEPEeMEHHbIX AOSMKHbI ObITb 0ObABMNEHbI B NOCe40BaTENbHOCTH,
ykasaHHOW Bblle. Bce nepemeHHble 0gHOro Tuna o6bABNSATCS BMECTe.

* KIIOYEBbIE CIOBa 3aMMCbIBAOTCA B KaX40M Criydae B COOCTBEHHOM CTpoke
unu oTgensaTca Npobenom.

* IMS MepemMeHHOoe BBOAMTCH B Havane CTPOKU M AOMMKHO HaYMHATLCH C
cumsona. OHO He MOXeT coBMnagaTh C MobbIM M3 3ape3epBMPOBaHHbIX
KMOYEBbLIX CIOB.

» OaKynbTaTUBHbIE CUCTEMHbIE aTPUOYThl MOTYT OblTh Ha3Ha4YeHbl AN
MHAMBMAYanbHbIX NapamMeTpoB Nocre UMeHn nepemeHHoro. CUcTeMHble
aTpubyTbl 3aKmoYeHbl B CKOOKM - {} .

Mpumep:Var_1 {ident1: = 'string1"; ident2: = 'string2'}: INT;
Var_2 {message : = 'TRUE'; OPERABLE : = 'TRUE' }: INT;

* TUN JaHHbIX OTAENAETCH ABOETO4YMEM OT MMEHU UK NOCIe CUCTEMHOTO
aTpubyTa. [lonyckaloTcsa anemMeHTapHble, CNOXHbIE U onpedensemble
nonb3oBaTenem TuMbl AaHHbIX.

» Kaxxgoe ob6bABNeHNE NEepeMEHHON 3aKkaHYMBaAETCS TOUKON C 3andATON.

* KommeHTapuu oTaensoTcsa oT pasaerna onvcaHui ABYyMS AnaroHansHbIMU
LUTPUXaMW.

Training Center ST-7PRO2
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HasHayeHue aTpnbyToB Gnoka
ATpuobyT florutie cKUEESTEEE Bnokun gaHHbIX ubDT
(OB, FB, FC)
KNOW_HOW_PROTECT na na HeT
AUTHOR na na HeT
FAMILY na na HeT
NAME na na HeT
VERSION na na HeT
UNLINKED HeT na HeT
READ_ONLY HeT na HeT
SIMATIC S7 Date:  04.11.2005 ‘1 Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_09E.11 '4’4 Knowledge for Automation

CuctemHble aTpubyThl Bbl MOXeTe HasHayaTb CUCTEMHbIE aTpubyThl 6riokam, Hanpumep, Ans
ANarHoCTUKN npouecca Unu KoHdurypauumn cuctemel ynpasneHus. OHu
ynpaBnsioT KoHdUrypaumen coobeHms n koHdurypaumen coeamHeHus,
dyHKUMAMU UHTepdenca onepartopa 1 KoHUrypaumen cuctemMbl ynpasneHus.

PekBu3nTbI 6110Ka Bbl moxeT onpenenaTte Anga 6noka umsi, CEMeNCTBO, BEPCUIO 1 aBTopa C
NMOMOLLBIO KMOYEBLIX CIOB. [1ns 3TOro 4oNyCcTUMO crnegytoLlee:
* PekBn3unTbl 6roka onpegensaoTes nepej pasgerniom onucaHuii nepemMeHHbIX.
* B koHUe cTpoku He cTaBuTcs (1) Touka C 3anAaTomn.

3awmTa 6noka Bbl MOXeT ycTaHaBNMBaThb 3aLMTY ANd nornyecknx 6rokoB 1 6NoKoB AaHHbIX,
onpegenss kntodeBoe crnoeo KNOW_HOW_PROTECT:
 Korga Bbl oTkpbIBaeTe OTKOMNUIMPOBAHHbLIN 610K B MHKpEeMeHTHOM STL
penakTope, TO pa3gen komaHz 6noka He OyaeT BugHa.
» OTobpaxatoTca Tonbko NapameTpsl (in, out and in/out) B pasgene onncaxHun
nepemeHHbIX Broka.
BHyTpeHHne nepemeHHble VAR n VAR _TEMP ocTaloTcs CKpbITbIMU.
* Komnunupyemblii 6510K MOXET KOMNUNMPOBATLCS B UCXOOHbIV darin, HO
TOnbKO Kak 6rnok 6e3 pazgena KoMaH.
Kniouesoe cnoso KNOW_HOW_PROTECT gomkHo 6biTb BBEAEHO nepea
BCEMW ApyrMMu aTpmbytamm 6noka.

3awumTa oT 3anucu Bbl MOXeT ycTaHaBnMBaTh 3alMTy OT 3anvcy Anst 6yIOKOB AaHHbIX B UCXOOHbIX

READ_ONLY pannax, Tak, 4Tobbl 3Ha4eHMs1 AaHHbIX, COXPaHEHHbIEe TaM He Mornin ObiTb
nepenucaHbl NOBEPX BO BPEMS BbINOMIHEHWS NporpaMmebl. [ing aToro BBeauTe
kntoveBoe crioBo READ _ONLY. OHO 40SMKHO ObITh NOMELLLEHO B COBCTBEHHOM
CTPOKe HernocpeacTBEHHO nepen 00 bsBNEHNAMMN.

UNLINKED ATpubyT UNLINKED npumeHsieTcst Tonbko anst 6rokoB gaHHbIX. OH roBopwT,
(HenUHKyeMbIN) yTto DB He gomkeH ObITb 3arpyxeH M3 3arpy3o4Hon namsTu B pabouyto
namate CPU.
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YnpaxHeHue 9.1: co3zgaHme ncxoagHoro cpamna

FUNCTION BLOCK "Station"
TITLE =

VERSION : 0.1
Transport

0

VAR _INPUT
DDDDDDDDDD Tnitial : BOOL ;
Proximity switch : BOOL ;
A A

Acknowledge : BOOL ;
I Clock bit : BOOL ;
END_ VAR

A
VAR_OUTPUT
LED : BOOL ;
Transp_req : BOOL ;
END VAR
@ o

) ::> VAR_IN OUT
Conv_b : BOOL ;
Station_1 Station_2 Station_3 ENDi\X;Xi =

FB10

VAR
State : STRUCT
DB10 Busy : BOOL ;

stat

Station_1

|———————— Completed : BOOL ;
NaHHble Waiting : BOOL ;

}
FB1 i ion_1
jRaaiStations END_STRUCT ;
] ]

oB1

stat Station_2 FB1
stat Station_3 FB1 i Aux 1 : BOOL ;
stat Transport FB2( /| TTTTTTOT Aux 2 : BOOL ;
1 OaHHble 1 END_VAR
= : Ans Station_2 BEGIN
CALL Station_1 < > / 1 | NETWORK
CALL Station_2 < > PR | TIT]'::E =Ill"1:|.:,:|.al:|.za:_10n
CALL Station_3 B R | DaHHbie ' // "Busy" ("BaHsTO") yCTaHOBNEHO HpuU
b > | ana Station_ls // Vnvmmanusauust
. 1 1
CALL Transport FB2 === =—===- 0
+“—> P : LaHHble : A #Initial;
1 Ans 1
I Transport 1|

UcxopHbin dann: "Assembly Line*

Ak3emnnap DB ansa FB10 (“HVIHVIH CGOPKM")

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Kpatknn o630p

Lenb ynpaxHeHusa

Mpoueaypa

Date: 04.11.2005 ;v Information and Training Ceqter
File: PRO2_09E.12 y Knowledge for Automation

Mpexae Bcero cxodHbl oann omKeH OblTb CO34aH N3 3aKOHYEHHOM
nporpamMmbl ynpaxHeHus 6.2 "Assembly line" (" lluHnm cbopkm ).
Brnocneactsum oomxkHbl 66T NpeAcTaBneHbl AONONHUTENbHbIE
PyHKUMOHaNbHbIE BO3MOXHOCTM cdeTa B Broke Ang TpaHCnopTUPOBKM
getanen.

B nanke Source Files PRO2-PROJECT (nanka nporpammel Conv),
creHepupymnTe NCXOOHbIN (harin, KOTOPbIV BKNOYAET BCHO NporpaMmmy
nonb3oBaTens ynpaxHeHus 6.2 n OH JOSMKEH KoMNMnMpoBaTbes 6e3
cooOLeHurn 06 omodkax.

1. Npexae Bcero oTkponTte B narnke Blocks nanku nporpammbl
Conv BblibopaHHbI 6rok ¢ nomollbto STL/LAD/FBD pepaktopa.

2. 3atem BbIbepute onumio File -> Generate Source. NosasnseTcs guanor
"New" ons BBoga xenaemoro MMeHu NcxogHoro dpanna .

3. Beegute nmsa ucxogHoro dpanna (Hanpumep nuHusa cbopkn) n nogreepaute
aunanor kHonkon "OK". lMosiBnsieTcs AononHUTenbHbIA guanor "Generate
Source File STL...".

4. BoibepuTe xenaembli 6ok 1 noaresepante "OK".

O6patute BHMMaHue: Bbl MoxeTe BbiOpaTh chnaxok " Sort according to
program structure ". Tem cambiM 610KV B UICXOAHOM chaline aBToMaTUYeCKU
pasmeLLaTCcs B NpaBuUIibHOW NOCneaoBaTeNbHOCTH .

"eHepauusa ncxogHoro harina Havara.

5. TekcTOBbIM pegakTopoM OTKPOWTE CO3OaHHbIV UCXOAHLIN dhainn.

6. C nomouybto onumm File -> Check Consistency npoBepbTe, MOXET N
NCXOAHbIN dann KomnunnposaTbca 6e3 owmnbok.

Training Center

for Automation and Drives
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YnpaxHeHue 9.2: NoacuyeT rotoBbIX AeTaneu
Transport
3aknoun-
O —_— TenbHas ::>
c6opka
A A
A4 \4 \4
e o e
Station_1 Station_2 Station_3
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
File: PRO2_09E.13 ’kd Knowledge for Automation
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Llenb ynpaxHeHus

YTto menatb

B dpyHKUMOHanbHbIN 610K "Transport” , HTErpupynTe CHETUMK, KOTOPbIN

cuYnTaeT roToBble AeTanu, NpuxodsaLmne Ha 3akniovmMTensHyto coopke. CueTumk

OOIMKHBI BKITOUYUTE cneytowine yHKLNOHaNbHbIE BO3MOXHOCTH:

* CyeTumKk JomkeH GbITb BbINOMHEH ¢ nomolpbto IEC-cuetunka ( IEC 1131-3 )
onsa cyeta Bnepeg (SFB 0 "CTU").

* C KaxablM oTpmuaTenbHbIM (PPOHTOM (POTO3NEMEHTA CHETUMK YBENNYNBAET
#Transport_right.

» CyeTumnk cOpacbiBaeTcs BXOAHbIM curHanom #lnitial.

» Tekywuin (akTyarnbHbIN) CHET NepefaeTcs Bbi3biBatoLeMy Broky vyepes
[OMNONHUTENBHBIN BbIXOAHOM napameTp #Count_Value (Tvn gaHHbix: INT).

» 3HaueHue cyeTa oTobOpaxaeTcs Ha LMPOBOM MHAMKATOPE MMmnTaTtopa.

* BoinonHuTe BCe LWarn nporpamMmMbl UCKIHOYUTENBHO B UICXOLHOM dhanne.

* BcraBbTe 3awuty 6nokoB Bo Bce FB 1 DB, ncnonb3ys kntoyeBoe croso

KNOW_HOW_PROTECT.

1. Ckonumpynite SFB 0 n3 6mbnmnotekun Standard Library V3.x unu FB6 B Bawy
nanky 6nokos.

2. OTkpoviTe ncxogHeln darn Assembly line.

3. B FB2 "Transport", 06bsiBUTE cTaTUYecKyto nepemeHHyto #Counter Tvna
SFB 0 vnn FB6 Takxe kak BbixogHou napameTp #Count_Value tuna INT.

4. BctaBbTe HeOOXoaMMble KOMaHAabl A4S pyHKumMm cveta B FB2 "Transport”.

5. B FB10 BcTaBbTE KOMaHAbl Anst oToOpaxeHus 3HavyeHus cyeta (B8 BCD
KoAe) Ha unpoBoM MHOUKATOpE.

6. CKOMNUNMPYNTE M3MEHEHHbI UCXOLHbIA dhaiin 1 3arpy3nTe HoBble 6okM B
CPU. lNMpoeepbTe nporpammy.

7. BctaBbTe 3awuty 6nokoB Bo Bce ydacTtBytowme FB n DB.

Training Center
for Automation and Drives
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Ba3oBble U pacwnpeHHble S7- KOMMYHUKaLUK

SIMATIC S7 Date: 04112005 ;1’ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.1 ” < nowledge for Automation
CopepxaHue Ctp
Lo TaTot= a7 =TS 1 1Y L 3
KommyHukaumnoHHble cnyXObl ANs SIMATIC ...ttt s sntae e e snaeeeeanes 4
S7 koMMyHMKaUMOHHBIE CIYXObI ANA S7-300/400 .....ooooiiiieieiiie e eraee e e 5
CoepgunHeHNs MeXay KOMMYHUKALMOHHBIMU YHACTHUKAMM ....ceeeiurireeeeieeeaeieeeeateeeeaseeeessnseeessseneesnnens 6
HasHauyeHne pecypcoB COEANHEHUN ONA S7 KOMMYHUKALMM  .oooeieiieeeiiee e eeiee e e eiee e 7
XapakTepuCTUKM CBSABN S7T-CPU e e e e e e e e 8
SFC KOMMYHUMKALIMM: O030P  eeiiiiiiiiiiiiie e e e e sttt e e e e s et e e e e e e e s eas e e e e e e e e e snsaaeeeaeesaanssneeeeesaannnrens 9
SFC KOMMYHUKALIMM: O030P BITOKOB  ceiiiiiiieiiiiieieee e e e ettt e e e e e st e e e e e e e st e e e e e e e s nnnsaeeaeeeennnnees 10
SFC koMmMmyHUKaUnK: BIIOK X_GET (SFC 67) .ot 11
SFC komMmyHUKaumK: BIIOK X_PUT (SFC B8) oottt 12
SFC kommyHuKaumm: 6ROk X_SEND (SFC B5) ..ttt 13
SFC kommyHuKaumm: 61Ok X_RCV (SFC B6) ..ottt 14
SFB KOMMYHUKAUUM: OB30D coeeieeeitiieeeiiieeesieeeesstteeesssteeessntaeeeaassesessnsaeeesnsseeeesssaeessnsseessnssenenns 15
SFB KOMMYHUKAUUN: O030P DITOKOB 1.iiiiiiiieiiiieeeiieeeessteeeesateeeesnteeeeesteeeesnsaeeeesseeeesnseeeeensneeennns 16
OAHOCTOPOHHME KOMMYHUKALMOHHBIE CYXXObl, MCMOMb3YOLWNE S7 COBOUHEHUS .......eeeeeeveeeeiieeaanns 17
[1ByCTOPOHHNE KOMMYHWKALMOHHBIE CINYXXObl, NCMONb3YIOLNE S7 COEOANHEHUS .....eevvveeeeeeeeeieeeeennnn. 18
KoHdpurypaums cetn ¢ nOMOLLBI NETPRO ...ooiiiiiii ettt e e 19
KOHMDUINYPUPOBAHME S7 COBOMHEHUM ......eeeiiiiiiieieiee et e e ettt e ettt e s et ettt e e st e e e e nbe e e s anbee e e enneeeeeenneas 20
YCTAHOBEHNE CBOMCTB COBMAMHEHMS  ...etriiiieiiieeeeeeeeeeeeetee e e e e e e e e eeeabaeseeeseeessabasaeaeeeeeeessrannanneeas 21
KomnunupoBaHue 1 3arpy3ka AaHHbBIX KOHUIYPALMM  ..ocoueeeeeiiiiieeaiieeeaiiee e eieeeeeieee e s siee e s eneeeeeees 22
SFB koMMyHUKaUMK: BITOK GET (SFB 14) oot 23
SFB koMmmyHMKaumu: Br1oK PUT (SFB 15) oo 24
SFB koMmmyHuKaumu: 6510k USEND (SFB 8) ..o 25
ST-7PRO2
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Ba3zoBble u paclinpeHHbIie S7- KOMMYHUKaUunun

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_10E.2 ")4 Knowledge for Automation
CopaepxaHue Ctp
SFB kommyHukauum: 6nok URCV (SFB Q) oo 26
SFB koMmmyHuKaumu: 6510k BSEND (SFB 12) .ot 27
SFB kommyHuKaumu: 610k BRCV (SFB 13) oo 28
SFB kommyHukauum: 6nok STOP (SFB20) ot e 29
SFB kommyHukauum: 6nok START (SFBT19) oot 30
SFB kommyHukaumm: 6ok CONTROL (SFC B2) et 31
YnpaxHeHne 10.1: KOHPUIyprpOBaHNE S7 COBLAMHEHMM ........uueeeieeeieiiiieieeeeeeieiitrreeeeeeseesaneeeeaeeeenes 32
YnpaxHeHne 10.2: KommyHukauum ¢ SFB GET/PUT e 33
YnpaxHeHne 10.3: KommyHukauum ¢ SFB START/STOP e 34
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Moacetun B SIMATIC

PC, OS

Industrial Ethernet

PROFIBUS

a3

SIMATIC S5 S§7-400

-SINUMERIK, RCM
-TI 505
Apyrve PLC

PROFIBUS-DP T

=] DP/AS-! Link
e ——Y
ET 200C |-m" !

MoneBow ypoBeHb

ASI (Actuator Sensor Interface - ET 200B/L
MHTepdenc AaT4nKoB U NPUBOAOB)
| - 0 O O
----- S AS-I-
AS-| UCTOYHMK == =7 noaMomoviu YpoOBeHb
nuTaHus %D @ = @ D AMORY.
Monesoe yctponcteo c AS-I  [datumku v npusoabl
ASIC

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_10E.3 y Knowledge for Automation

KpaTkui o630p

MPI

Industrial Ethernet

PROFIBUS

PtP-coeauHeHue

AS-Interface

SIEMENS npegnaraet cneayoLine NoAcCETH, B 3aBUCUMOCTU OT pasfnyHbIX
TpebGoBaHWI ANs 3afay CBS3N Ha YPOBHE SYEeK (He KPUTUYECKUX KO BPEMEHN)
WIN Ha NOMEBOM YPOBHE (KPUTUYECKUX KO BPEMEHM).

MPI noaceTb pa3paboTtaHa aons 3agayv cBs3n Ha ypoBHe d4yeek. MPI -
MHorotoyeuHbln uHtepdgenc B SIMATIC S7.

OH paspaboTaH kak uHTepdeiic ¢ PG, T.e. ona coegnHennsi PG (BBog B
akcnnyaTauuio n TectnposaHune), u OP (nHTepdenc onepatopa). Kpome Toro,
MPI noaceTb MOXeT Takke UCMNOb30BaTbCs ANs1 COEAMHEHUSI HECKOMbKNX
CPU.

Industrial Ethernet - oTkpbITas, He3aBMcMasi OT NPOU3BOAUTENHA CUCTEMA CBSA3MN
SIMATIC - ceTb ANg YpOBHS yNpaBreHUs 1 YPOBHS SYeek.

Industrial Ethernet paspaboTaHa gns He KpMTUYECKOM KO BPEMEHU Nepeaayn
BonbLUMX KONMYECTB AaHHbIX U Npeanaraet BO3MOXHOCTb COeQUHEHUS
NoKanbHbIX CETEN Yepes MapLUpyTM3aTopsl.

PROFIBUS - oTkpbITas, He3aBmcMmMmasi OT NpoM3BOaUTENS CUCTEMA CBA3N
SIMATIC - ceTb AN noneBoro ypoBHS 1 YpOBHS A4eek. MimetoTca aBa Bepcuu,
Kaxkgasi ¢ COOCTBEHHbIMW XapaKTepUCcTUKamu:

* Ha ypoBHe a4eek (anemeHToB) - PROFIBUS ans He KpUTUYecKkom Ko BpeMeHu
CBSI3M MEXAY PaBHbIMW, UHTENNEKTyanbHbIMX y3ramu.

* kak nonesas wuHa PROFIBUS DP anst KpUTuU4eckoro Ko BpeMeHH,
UUKNn4eckoro obmMeHa gaHHbIMM  MEXAY UHTENNEKTyanbHbIMM Mactepamm u
noneBbIMU YCTPONCTBAMM.

CoeguHeHune Touka K Touke (Point-to-Point, PtP) B ocHoBHOM ncnonb3ayetcs
0N HEe KpUTUYECKOTO KO BpeMeH 0OMeHa faHHbIMU MexXay OBYMS
YCTPONCTBaMM UINN A1 COeAMHEHUS yCTPOKCTB, Tuna OP, npuHTepoB,
CcuYMTbIBaTENEN LUTPMXOBOrO KOAA, MarHUTHbIE YCTPOMCTBA CYUTBIBAHWS C KapThbl
W T.4. K CTaHUMMW.

Actuator-Sensor-Interface (nHTepcenc gaTiunkos 1 NPUBOLOB) SABNAETCS
noaceTblo ANA Camoro HU3KOro ypoBHS npouecca B cuctemax PLC. C ero
MOMOLLbIO MOTYT BbITb COEAMHEHDBI B CETEBYIO CTPYKTYPY ABOUYHBLIE AATUUKMN U
npvBoAabl.
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KoMMyHukauuwoHHble cnyx6bl gana SIMATIC

SIMATIC-S7
KOMMYHUKaUnM

CraHpapTHble
KOMMYHMKaUmum

OTKpbITHIE
OMMYyHUKaUUWOHGUrypUpyemble

PG n HMI dbyHKkuum
S7 6as3oBble. KOMMyHVIK -
S7 pacwuMpeHHble KOMMYHUKauumn

Global Data

ISO-Transport
1ISO-on-TCP

SIMATIC S7

Siemens AG 1999. All rights reserved.

Cnyxobl

Fno6anbHble faHHbIe

S7 KOMMyHMKaLu1m

FDL (SDA)

ISO Transport

ISO-on-TCP

FMS

MAP

DP

N Inf i a1 c
Date 04.11.2005 A nformation and Training Center
File: PRO2_10E.4 7~ Knowledge for Automation

KoMMyHMKaunoHHble crny6bl onuckiBatoT pyHKLUUN CBA3K C OnNpeaeneHHbIMM
pabounmn xapaktepucTMkamm Tuna obMeHa gaHHbIMU, YNpaBreHns
YyCTPOWCTBaMu, CBU3M ¢ npubopammn HabnogeHNst U 3arpy3ky NporpaMmm.
GD (Global Data - rnobanbHble gaHHble B ceTW) NpegHasHaveHbl 4
LMKMYeckoro obMeHa gaHHbIMM Manbix 06bemoB (B S7-400 4ONOMHMTENBHO
ynpaBnsiemble coBbITUAMN).
OTU yTUINUTBI CBA3M ONTUMU3NPOBaHbI 4115 KOMMyHuKaunn mexay S7 PLC, PG
PC n OP/TD c nomouwbto SIMATIC S7 coegmHeHus.
dpyHKUMKM PG; PG MOXeT ObITb coeMHeH 6e3 KOHpUrypnpyemoro coeAuHeHus.
dyHKUmMn HMI; OP moxeT 6bITb coemHeH 6e3 KoHUrypnpyemoro
COeauHeHuUs.
BasoBble KOMMYHMKaLMK BbINOMHAKTCA € nomoLbo SFC, koTopble
copepxarcs B onepauunoHHon cucteme CPU. (SFC cBA3b BbinonHsAeTcsa 6e3
KOHUrypupyemoro coeauHeHuns ).
PacwupeHHas cuctema KOMMyHUKaLMIN NPpOUCXoauT Yyepes
KOHUrypupoBaHHble coeamHeHus ¢ noMoLbio SFB (S7-400 - knueHT / cepeep;
S7-300 - Tonbko cepsep).
[ns 6e3onacHon nepegaym gaHHbIX cpegHnx oobemoB mexay SIMATIC S7 n
S5. CooTtBeTcTByeT ypoBHto 2 Fieldbus Data Link (FDL) ans Profibus.
Ucnonbayetca ansa 6esonacHon nepegaydv gaHHblx mexay SIMATIC S5 n S7.
MpeaHasHavaeTcs 4nsi NepechIsiki cpeaHnx 06beMoB gaHHbIX (go 240 6anTos).
Ucnonb3ayetcsa ansa 6e3onacHon nepegadv cpegHux KOnmM4ecTB AaHHbIX N3
SIMATIC S7 B PC nnn B HecuMmeHcoBckue cucteMbl Yepes TCP/IP ceTw.
FDL, ISO n ISO-on-TCP yTunutbl CTAHOBATCS JOCTYMNHbLIMKU Yepe3 obpalleHuns
K doyHkumm AG-SEND/AG-RECEIVE.
Fieldbus Message Specification (FMS) co3gaeT 06bEKTHO-OPUEHTUPOBAHHYHO
CBSI3b MeXAy WHTENNEKTyanbHbIMX NapTHEPaMU TakkKe Kak Mexay NonesbiMu
yCcTponcTBaMu. YTunutbl, obecneunBaemble FMS (nepemeHHbie, Criyx0bl
obnactewn (gomeHoB), u T.4.) onpegenexsl B EN 50170 Tom 2.
lMepBoHayanbHO pa3paboTaHHbLIN aMepPUKaHCKON aBTOMOOWIIBHON KOMMaHWEN
"[xeHepan MoTopc", aTOT NpOTOKON NpeAHasHaveH Ans 00bEKTHO-
OpUEHTUPOBaHHOM cBs3n mexay cuctemammn PLC (MAP = Manufacturer
Automation Protocol).
DP (PacnpefgeneHHbii BBOZ - BbIBOA) NPOTOKON crneuuanbHO ONTUMU3NPOBaH
ONS KPUTUYHOW KO BPEMEHW CBA3WN MEXAY MHTENNEKTyanbHbIMU YCTPONCTBaAMM
ynpaenenusa (DP macTtepa) n nonesbimu yctponcTtea (EN 50170 Tom 3).
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Global Data (FTno6anbHble AaHHbIE)

S7 KOMMYHUKaLUOHHbIe cnyX6bl ana S7-300/400

Ba3aBble kOMMyHUKauun 6e3
KOH(pUrypupoBaHHbIMN COeAUHEHUSAMU

YnpaBsnsiemble
nporpaMmon Yepes

SFC

< SFC
MPI unun K-wnHy

Onepau. LMKINYECKIe UMW/ yNipaBIisieMble MpOrpaMMOii R Onepau.
cucrema yepes MPI vnu K-wmnHy (B
CPU CPU
PG n HMI cyHKumm WME%E
- ajou]
;) |0 08
e pah — e &
cuctema |« Ynpasnsembie onepau,mcf)HHom cucTemort .
yepes MPI, K-wuHy, Profibus n
CPU Industrial Ethernet

PacluMpeHHble KOMMYHUKaLIUK C
KOH(PUIypUPOBaHHLIMU COeOUHEHUSIMU

Ynpasnsemble
nporpammon yepe
—>

SFB SFB

MPI, K-wmHy,
Profibus nnun

Industrial Ethernet

SIMATIC S7

Siemens AG 1999. All rights reserved.

' Information and Training Center

Date: 04.11.2005 ‘ ‘
File: PRO2_10E.5 Knowledge for Automation

Fnob6anbHble AaHHbIe JTa CBA3b NpeaHa3HavyeHa Ons AaHHbIX, KOTopble HYXXHO NepeaaBaTb

PG v HMI
chyHKUUN

Ba3oBble
KOMMYHMKauumn

PacwunpeHHble
KOMMYHMKauum

uuknmdeckn mexay CPU, ncnonbayowmmmn nHtepdgenc MPI 1 He ncnonbays
nporpaMmmy nonb3oartens. O6MeH JaHHLIMU MPOUCXOOUT B TOUKaX
LMKNNYECKOro ynpasneHus BMecTe ¢ Moamdukaumnen nsobpaxeHumsa nporecca.
CuctemHble cniyx6bl Tvna dpyHkumn PG M HMI ocHoBaH B KOHEYHOM cyeTe

Ha paclMpeHHbIX S7-kKoMMyHMKaumsax. Mpegnockinka ans coeguHenunsa PG mnu
HMI yctpowctea k S7-300/400 cucrteme - Hanu4mMe cBoOOOHOrO COEAUHEHUS Y
napTHepa coeauHeHus (S7-CPU, M7-CPU, M7-FM, n 1.4.).

C nomolLLbto 3TNX cnyx6 cBA3M AaHHble Ans Bcex S7-300/400 CPU moryT
nepegasaTbCs ¢ nomoLlblo MPI nogcetv nnu BHyTpY CTaHUMK Yepes K-LnHy.
CuctemHble dyHkumm (SFC), Tvna X_SEND Ha nocbinatoLlern CTopoHe u
X_RCV Ha cTopoHe npuMeMHu1Ka, Bbi3bIBalOTCS NPOrpaMmMon norb3oBaTens.
KonunuyecTtBo faHHbIX Nonb3oBaTensi, KOTOpble MOryT ObiTb NepeMeLLEHbI B
ofHoM obpalleHun - makcumym 76 6antos.

CoepgunHeHve ¢ NapTHEPOM CBSA3WN aKTUBHO KOHUIypupyeTcs, koraa
BbI3bIBAOTCS CUCTEMHBIE (PYHKLUN 1 pa3beuHSI0TCA nocne nepeaaydu.
KoHdpurypuposaHune coeanHeHmsa us SIMATIC Manager Ans 3Toro He Hy>XHO.
Bbl MOXeTe ncnonb3oBaTb 37U Cnyxbbl cBA3M Ans Bcex S7-400 CPU.

MoryT nepefasaTtbCcsa faHHble 00 beMOM MakcuMyMm 4o 64 K6anT ¢ NOMOLLbIO
pas3nuyHbix nogceten (MPI, K-wuHbl, Profibus, n Industrial Ethernet).
CwnctemHble yHKUMOHanbHble 6510kM (SFB) ncnonbaytoTcs kak MHTepdenic
nporpaMmmunpoBaHns. 3T SFB nHTerpnpoBaHbl TOMbKO B OnepaLMoHHYH0
cuctemy S7-400 CPU, oHm He cywecTtBytoT B S7-300.

Momumo cpyHKUMIA ANS nepegayvm AaHHbIX, KOMMYHMKALMOHHbIE CIyXObl Takke
cogepxat doyHkuum ynpaesneHus PLC-napTtHepom Tuna START 1 STOP .
CBA3b NpoucxogunT Yepes KOHUIyprupoBaHHbIE CoeanHeHns (Tabnuua
coeiHeHUs). 3TN CBA3U KOHPUIyprpyoTCa BO BpeMs napameTpupoBaHng
CTaHLMM, BKIMIOYAKTCS U CYLLIECTBYIOT NOCTOSHHO.
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CoeauHeHusn Mexay KOMMYHUKaAaUNWOHHbIMU YHaCTHUKaMU

Industrial

| S7 coeanHeHusn Yepes Ethernet |
Ethernet

PROFIBUS

Industrial

CcP cP Ethernet

S§7-300

CPU 2 CP

S7 coenuHeHusn
yepe3 MPI

| PROFIBUS

_ Industrial Ethernet

S7 coeanHeHus
yepe3 PROFIBUS

yepe3 MPI

==

T~

PG coeguHeHus

O OO T OO O
o

e o

OP coeanHeHus
yepes
PROFIBUS

BEEEE
EEEE

= ==K ] | o e
Soco oo BEEEDEEE

HVEEDEDDOE

SIMATIC S7
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CoeanHeHuns

MpunoxeHue

KoHdwurypupyembie

KOMMYHUKauuu

3
ng

Information and Training Center
Knowledge for Automation

Date: 04.11.2005
File: PRO2_10E.6

CoepgunHeHuWe - nornyeckoe HazHavyeHve AByX NapTHEPOB NO KOMMYHUKaLMAM
Ansa nposedeHns cnyxb csasn. CoeanHeHne CBA3aHO HEMOCPEACTBEHHO C
KOMMYHWKALMOHHOW Cry>XOOW.

Kaxpgoe coegnHeHne nmeet gse no3vumm (kaxxgas Ha CPU, npegHa3HavyeHHOM

ana S7-ceazen unu Ha CP anga FDL-cBsA3en), KoTopble cogepxat
HeobxoaoMMyto

WHopMaLMIO ANa agpecauunn napTHepa rno CBA3N, a Takke OOMNONTHUTENbHbIE
aTpnbyThl 4N KOHOUIypaumMm COeaNHEHNS.

CBA3n MOryT 3aHMMaTb OOWH UM HECKOJSTbKO PECYPCOB COEANHEHUS Ha
yyacTeylowem B cBsasu moayne (CPU, CP, FM).

YTtobbl rapaHTMpOBaTb OPraHM30BaHHYO KOHUrypaumo CoeanHEHUs1, CBA3N
OOMKHbI BbITb aKTVBHbBI B OAHOW KOHEYHOMW NO3MLUKN 1 NAcCUBHbI B APYron
KOHeYHow no3nummn. iHave coegnHeHne He MOXET ObITb YCTaHOBMNEHO.

B 3aBncuMoCTM OT BbIGPaHHbIX OYHKLMIA CBA3M, UCMONb3YOTCS UK
KOHUrypmpyemblie (paclumpeHHasi cuctema KOMMYHUKaLNUA) Unm
HeKOHUrypupyemble (6a30Bble KOMMYHUKALIMM) KOMMYHUKaLNN.

OTOT TMN coeamHeHus KoHdurypupyeTcs ¢ nomolubto STEP 7. CoeguHeHnto
KOHEYHbIX MO3ULMI Ha3Ha4YeH nokanbHbIn ID, KOTopbIN, Mexay NpoynMm,
naeHTudnLmpyeT cobCTBEHHBIN aapec 1 aapec napTHepa no CBA3W.
KoMMyHUKaLnoHHbIe dyHKUMMK, KOTOpble nHMuuanusmposaHsl SIMATIC-OP
unun PC, TpebytoT koHu1rypuposaHHbIxX cesasein. OHu, ogHako,
KOHGUIYpPUPYHOTCS € UX COBCTBEHHBIM MHCTPYMEHTOM (Hanpumep, ProTool nnm
COML).

KoHdhurypupyemble CBSA3M KOHOUIYpUpPYOTCS akTUBHLIMU Y3namu npu
BKITHOMEHUN 1 OCTalOTCH KOH(DUTYPUPOBAHHBLIM B TEYEHUE BCErO BPEMEHU
paboTbl.

HekoHdurypupyembie 3Tu CBA3M KOHUIYPUPYIOTCS, Koraa Bbi3biBaeTcst (DYHKLUS CBS3U

KOMMYHUKauuu

n, ecnu TpebyeTcs, pasbeauHSAOTCS Nocne Toro, Kak nepenava AaHHbIX
3aBepLueHa.

Training Center

for Automation and Drives

ST-7PRO2

Page 10-6/34 BasoBble 1 paclumMpeHHble S7-KOMMYHUKaLMK



SIEMENS

Ha3sHa4yeHue pecypcoB coeAuUHEHUN ANA S7 KOMMYHUKaLUK
S$7-300/400: : S7-300:
MPI unu =Juu. . CPU EM
BCTPOEHHbIN chy BCTPOEHHbLIU =
PROFIBUS-DP O PROFIBUS-DP =
MHTepdenc g g g
m| m} (|
S$7-300/400:
Industrial Ethernet ~ CPU CP $7-300: 3 CPU FM
unu PROFIBUS-CP G MPI nutepdenc O =
m| O | —1 O
m| m| O O
m| |:| m| O I_—[I/ O
m| m| O O
S§7-400: |
MPI CPU FM
O Ceo6oaHble pecypcbl coefMHEHUs WN1 BCTPOEHHbIN =
B 3ansATble pecypcbl coeanHeHUst PROFIBUS-DP = g
5 5
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KpaTtknn o630p

B yyacTByOLWNX CTAHUUAX PECYPChI COEAMHEHUS AN KOHEYHOW NO3LMA NN
ONns nepexogHon nosvummn (Hanpumep, CP) TpebytoTes 4ns kaxkgoro
coeaMHeHus. Yncno pecypcos coeauHeHus 3asucut ot CPU/CP.

Ecnu Bce pecypcbl CoefMHeHMs NapTHepa No CBA3W 3aHSATbI, HUKaKoe HOBOe
COefMHEHNE He MOXET OblTb YCTAHOBIEHO.

S7 dyHkumm ana CPU Insa S7 dyHKumiA pecypc coeanHEHNsT Ha KOHEYHOW NO3nLunN pe3epBupyeTcs

S7 ¢yHKUMKM ans
FM

PG/OP

yepes nHTerpupoBaHHbin MHTepdenc MPI-/PROFIBUS-DP gna S7
coeanHeHune Ha CPU.

Ona S7 dyHkum yepes BHelwHUN nHtepdenc CP, oguH pecypc coeamHeHus
Bceraa 3aHaT Ha CPU (ansa koHevHon no3uumm) u Ha CP (nepexoaHas
no3uuus) ansa S7-coeavHeHus.

®yHKkumMm S7 anga dyHKuMoHansHoro mogyns (FM) yepes BHyTpeHHUIn MPI-
/PROFIBUS-DP uHTepdelic 3aHuMaloT fBa pecypca coeamHeHus (onst AByx
no3uumn nepexoga) Ha S7 coeguHeHune Ha CPU S7-400 n oguH pecypc
coeguHeHusa Ha FM (ons koHeYHoW nosuumn).

OT0 Takke BepHO Ans Kaxaoro gononHuTtensHoro CPU (MHoro npoleccopHas
0bpaboTka) BHYTpWU OOHOM M TOWN Xe CTaHLUK, NOCPEACTBOM HEro
pononHutensbHble CPU coeauHeHbl kocBeHHO Yepes K-wuHy ¢ MPI nogceTbio.

Kaxpgoe coeguHeHune ¢ PG nnn OP/TD TpebyeT pecypca coeauHeHUs Ha
SIMATIC S7/M7-CPU. Mo ymon4yaHuio, pecypc CoOeaANHEHUS NS COeaUHEHNUS
kaxxgoro n3 PG n OP/TS 3apesepsupoBaH B kaxxgom S7/M7-CPU.

HocTynHbI pecypc coeanHeHnst TpebyeTcs Ans KaXgoro 4ONOMHUTENbHOro
PG/OP coeanHeHus. Ecnn Heckonbko PG/OPS coeanHeHbI, YACIO OOCTYMHbIX
pecypcoB coeanHeHns Ans S7-yHKUMN yMEeHbLLAeTCs.

Training Center
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Xapaktepuctukm cessm S7-CPU

CPU 312 IFM CPU 313 CPU 314 CPU 315/-2 DP CPU 316 CPU 318-2
1PG 1PG 1PG 1PG 1PG 1PG
10P 10P 10P 10P 10P 10P

2 ana S7 dyHK. 2 ana S7 dyHK. 2 Ansa S7 dyHK. 2 ons S7 coyHk. 2 ana S7 dyHk. 30 ans S7 dyHk.

4 npna SFC 8 onsa SFC 8 onsa SFC 8 onsa SFC mnu 30 ansa SFC

14 ansa S7 dyHk.
unm

14 ana S7 dyHK.
unu

30 ang S7 dyHk.
unm

62 ana S7 yHkK..
unu

CPU 4121 CPU 413-1/2DP _CPU 414-1/2DP __ CPU 416-1/2DP CPU 417-4
1PG 1PG 1PG 1PG 1PG
1 OP1 OP 10P 10P 10P

62 onsa S7 dyHK.

nnn

14 for SFC 14 pna SFC 30 ana SFC 62 ona SFC 62 ana SFC
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.8 y Knowledge for Automation
KommyHukaunoHHble CP nmeeT cnefyiollee YMcno pecypcoB COEANHEHUS:
pecypcbl CP
CP ansa S7-300 CP 3431 CP 343-1 TCP CP 342-5 CP 343-5
16 S7 dyHkK. 16 S7 doyHK. 16 S7 doyHK. 16 S7 dyHK.
16 ISO-Trans 16 TCP/IP 16 FDL 16 FDL
16 FMS
CP ana S7-400 CP 4431 CP 443-1 TCP CP 443-5 CP 443-5
Extended Basic
48 S7 dyHK. 48 S7 dyHK. 32 S7 dyHK. 32 S7 dyHK.
64 ISO-Trans. 64 TCP/IP 32 FDL 32 FDL
32 FMS
S7 dyHk.: gna S7-cdyHkuun yepe3 PG/OP nnn SFB
ISO-Trans.: ISO transport coegmMHeHne
TCP/IP: ISO-on-TCP coeanHeHne
FDL: FDL coeanHeHune
FMS: FMS coeanHeHne
Training Center ST-7PRO2
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SFC KkoMmMyHuKauummn: o63op

e OOMeH AaaHHbIMU, ucnonb3ywmun MPI nogceTb nNu BHYTpU CTaHUUMU

e CoeaguHeHusA He TPeOyrOT KOH(UIrypMpoBaHUA COeANHEHUN NO
cpaBHeHuo SFB koMmMyHuKaumamm

e CoeauHeHMe ¢ NapTHEPOM AUHAMUYECKU KOH(UrypupyeTcs 1
pasbeaAuHsieTcA

e OOBLeM nonb3oBaTeNibCKMX AaHHbLIX Ao 76 6anT

e MoryT ucnonb3oBartb Bce CPU S7-300/400

e [lepemeHHbIe MOTYT TaKXXe YNTaTbCA M 3anucbiBaTbCcA B S7-200 yepes
PROFIBUS-DP (X_GET, X_PUT)

e [MapTHepbl CBA3M MOryT TakXKe HaXoAUTLCA B ApYrom S7 npoekTte

SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_10E.9 "fd Knowledge for Automation
KpaTtknn o630p Bbl MmoxxeTe 0O6meHMBaTbCA HeOoMbLWMMKN 06 beMamm aaHHbIX mexagy S7/M7-
300/400-CPU n mogynsamu, cnocobHbIMU K AONOMHUTENBHON CBA3UN C MOMOLLLIO
SFC anga HeKoHUrypmupyemblx COeaUHEHNIA.
MapTHepbl N0 CBA3W AOMKHbI UK BbITb CoeanHEHbI ToN e camon MPI
noAaceTbo UM ObiTb JOCTYMHBLIMU BHYTPW OOHOW M TOM XKe CaMOM CTaHLMK
yepes K-wumHy unu PROFIBUS-DP.
KoHurypupoBaHHOe coeiNHEHNE HEHYXHO.

CoeaunHeHune Korpa Bbi3biBaeTcs cBasHasg SFC, coegnHeHne guHaMmUyeckn
KOHMrypupyeTcsi ¢ agpecoBaHHbIM NapTHEPOM MO CBSA3W U MOCHE 3aBepLUeHns
nepegayn, B 3aBUCUMOCTM OT Ha3Ha4yeHuns napameTpa (napametp: CONT),
pasbeanHsaeTcs. [ns KOHPUrypnupoBaH1s COeanMHeHNs TpebyeTca 4OCTYMNHbIN
pecypc CoeVHEHNs Y Kaxaoro napTHepa no cBA3wu.

Ecnn npu obpaieHun SFC HeT AOCTYNHOro pecypca coeauHeHus:, To B
RET_VAL nonb3oBaTtento BO3BpaLLaeTCsl COOTBETCTBYHOLLMIA HOMEP OLLIMOKM.
Y>xe cyllecTBylolme cBsA3mn cBA3mM SFB He moryT ucnonb3osaTtbes. Ecnu
akTuBHbIN CPU BxoanT B coctosiHne STOP Bo BpeMs nepeaayn AaHHbIX,
CyLLeCTBYIOLLUE CBA3WN pa3pbiBalOTCS.

KommyHukaumoHHasa SFC He moxeT 6biTb yaaneHa B pexume RUN, T.k. nHave
3aHsTbIE pecypcbl coegmHeHns 6yayT HegocTynHebl. (Mporpamma nsmeHseTcs
TonbKo B cocTodHun STOP).

Pasmep KonnuyecTtBo nepefaBaembix AaHHbIX NONb30BaTENS - MAKCMMyM 76 GanToB
nonb3oBaTtenbckux  ans Bcex S7/M7/C7-CPU.

AaHHbIX

Training Center ST-7PRO2

for Automation and Drives Page 10-9/34 ba3soBble n paclwmnpeHHble S7—KOMmyHI/IKaLLI/IVI
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SFC KkoMmMyHUuKauumun: o63op 6nokoB
SFC Umsa Kpatkoe onucaHue

SEC 65 X_SEND gﬁg:;n;f;ge\!;zm(“ﬂ::)nocunxu AAaHHbIX

SFC 66 X_RCV Bnok-npueMHUK ANA nony4YeHus AaHHbIX oT 6noka X_SEND

SFC 67 X_GET YrteHue paHHbIX u3 PLC-napTHepa

SFC 68 X_PUT 3anuckb gaHHbIX B PLC-napTHep

SFC 69 X_ABORT ABapuiiHbIV pa3pbIB CYLLECTBYHOLIEro COeANHEHUS

SFC 72 I_GET Yr1eHue paHHbIX n3 CPU-napTHepa

SFC 73 I_PUT 3anucb gaHHbIx B CPU-napTHep

SFC 74 |_ABORT ABapuiHbIN pa3pbiB coeguHeHusa ¢ CPU-napTHepom
SIMATIC S7 Date:  04.11.2005 Il InformKationI adnd TfrairAing Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.10 Y il nowledge for Automation

KpaTtknn o630p

Appecauus

KomMmyHukaumoHHble SFC npegnaraeT BO3MOXHOCTb KBUTMPOBAHHOWM Nepeaayn
OaHHbIX, UCMONb3Yysi HEKOHUTYpUpyeMble S7-KOMMYHUKaLMW.

C nomoLubio koMMyHUKaLumMoHHbIX SFC (X_ ...), Bbl MoXeTe agpecoBaTtb BCex
napTHepPOB No cBA3u B ToM xe camon MPI nogceTwn, ¢ nomowbio SFC (1 ...)
BCEX MapTHEpPOB MO CBS3M C aApecoM BBOAA - BbiBoda (Hanpumvep, FM n 1.4.)
BHYTPW TOM X& CaMon CTaHUMUW.

Cg#3b, ucnonbaytowas MPI nogceTs, Takke BO3MOXHA, €CNW NapTHeEpP Mo CBA3U
HaxoauTcsa B ApYyrom S7-npoekTe.

Yucno nocnegoBaTenbHO JOCTYMHBIX Y3I10B CBA3M HE OrpaHnYeHo.

B kommyHukaumsax (X _ ...), ncnonbaytowmnx MPI nogceTb, agpecaumsi naptHepa
npoucxogut, onpegensasa agpec MPI, B kommyHukauusax (1_ ...) BHyTpu Ton xe
caMoW cTaHLUuu, - onpegenss NorMyeckMn HayanbHbli agpec Moaynsa (agpec
BBOZA - BbIBOAA).

Ecnn mogynb umeet 6a3oBbin agpec onst BxaoBs (l-address) u Tak xxe ans
BbixogoB (Q-address), To B BbizoBe SFC ykasbiBaeTCA MEeHbLUWA U3 ABYX.

KoHcucTeHTHbIe gaHHble Pazmep MakcMManbHo obnactu AaHHbIX, KOTOpas MOXeT YMTaTbCs
(Henpotusopeuussblie (X_PUT, |_PUT) n 3anuceiBatbea ( X_GET, |_GET), kak cBA3aHHbIN 650K

AaHHbIe)

onepaumoHHon cuctemon ¢ S7-300/400- CPU, o603Ha4eHa kak KOHCUCTEHTHbIE
JaHHble.

Y S7-300/400 KOHCUCTEHTHbIE AAHHbIE:

 S7-300-CPU: 8 bantsl

« S7-400-CPU: 32 banTsl

Taknm obpasom, Hanpumep, Maccue Tuna 6arTa, CNoBO UM OBOWHOE COBO
MOXeT ObITb NepeaaH HENPOTUBOPEYMBLIM [0 MakcuMarnsHOro pasmepa.

Training Center
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SFC kommyHukauuu: 6nok X_GET (SFC 67)
STL npencraeneHve LAD/FBD npegcrasneHue
C NpUMepoM ANsi Ha3HauYeHWsl NapameTpoB
SFC65 (X_GET)
CALL SFC 67
REQ:=10.4 //3anpoc akTnBaumm REQ RET_VAL
CONT:= FALSE // YnpaBn. napam.”npogormkunTb”
DEST_ID:= W#16#3 /IMP1 agpec CONT BUSY
VAR_ADDR:= P#M20.0 BYTE 10 //YganeHHas nepem.
RET_VAL:= MW100 /IKog, oLwn6Km —|DEST_ID RD
BUSY:=M 4.1 //AkTMBHOCTL SFC
SD:= P#MO0.0 BYTE 10 //MecTHas (nokanbHasi) —— VAR_ADDR
/InepemeHHasi
SlMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_10E.11 "kd Knowledge for Automation
OnucaHue C nomouubto SFC 67 (X_GET), Bl MOXeTe 4nTaTb JaHHbIE OT NapTHepa no

CBS13U, KOTOPbI HE HAXOOMTCS B NOKanbHON S7-ctaHumK. HeTt Hukakoro
cootBeTtcTBYtoLero SFC Ha napTHepe No CBA3MN.

PaboTta uTenust aktnBmampoBaHa nocre BbizoBa SFC ¢ REQ = 1. Nocne aToro
SFC pomxHa 6bITb Bbl3BaHa, Noka npmMem gaHHbIX HE 3aKOHYMTCH
(BUSY=0).IMpn atom RET_VAL cogepXvT AnNunHy nonyyYyeHHoro 6rioka AaHHbIX B
GawviTax.

YpocTtoBeputech, 4To 0bracTb Anst npvema, onpegeneHHas napametpom RD
(Ha npuemHom CPU), no kpanHen mepe He kopo4ve 061acTu, KOTOPYHO HY>KHO
yntath (onpegeneHHyto napametpom VAR_ADDR Ha napTHepe no cBasw).
Tunbl gaHHbiXx RD 1 VAR_ADDR pomkHbl Takke COOTBETCTBOBATD.

MapameTpbl gnst SFC 67 X_GET

MapameTp Bupg Tvin HasHauyeHue

REQ INPUT BOOL (,Q,M,D,L, AKTUBM3aUmA nepedaym npy curHane 1
const.)

CONT INPUT BOOL CONT=0 pa3pblB COeQMHEHVSA
(1,Q,M,D,L,const.) CONT=1 coxpaHeHve coeiMHEHS

DEST _ID INPUT WORD MPI agpec napTHepa
(I,Q,M,D,L, const.)

VAR_ADDR INPUT ANY Ccebinka Ha obnacTb (yaaneHHbin CPU), ns
(1,Q,M,D) KOTOPOW YNTaIOTCA AaHHbIE

RET_VAL OUTPUT INT Bo3sBpallaemoe 3Ha4eHne ¢ KogoM OLLIMOKM
(,Q,M,D,L)

BUSY OUTPUT BOOL BUSY=1 cyHKumnsa paboraet
(,Q,M,D) BUSY=0 cyHKUMA 3aBepLumna paboTy

RD OUTPUT ANY Cceblrnka Ha obnacTb (nokanbHbin CPU), B
(L,QM,D,L) KOTOPYIO JaHHbIE YTEHWA 3anmMCbIBalOTCA

Training Center ST-7PRO2
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SFC kommyHukauuun: 6nok X_PUT (SFC 68)
STL npeacTtaBneHue LAD/FBD npeactaBneHune
C NpMMepoM ANS Ha3HaYeHus napameTpoB
SFC68 (X_PUT)
CALL SFC 68
REQ:=10.5 /l 3anpoc akTnBauum REQ RET_VAL
CONT:= FALSE /IYnpaBn. napam.”npoaonxuTb”
DEST_ID:= W#16#3 /IMP| agpec — —|CONT SUEY
VAR_ADDR:= P#M20.0 BYTE 10 // YganeHHas nepem.
SD:= P#MO0.0 BYTE 10 /IMecTHas nepemeHHas —— DEST_ID
RET_VAL:= MW100 /IKoa owunbkun
BUSY:= M 4.1 /IAkTMBHOCTL SFC — VAR_ADDR
—  'SD
SlMATlC 87 Date: 04.11.2005 ;v Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_10E.12 y Knowledge for Automation

OnucaHue

C nomoubto SFC 68 (X_PUT) Bbl 3anvcbiBaeTe AaHHbIe NapTHEPY MO CBA3M,
KOTOPbIN HAXOOUTCS HEe B TOW e caMOn NoKanbHOM S7-cTaHumn. HeT Hukakoro
cooTBeTcTBYloWero SFC Ha napTHepe MO KOMMYHMKaLWW.

PaboTta 3anucu aktneumampoaHa nocrie BoldoBa SFC ¢ REQ = 1. MNocne atoro
Bbl npogomkaeTe Bbi3biBaTh SFC, noka He nonyyeHo kButupoBaHue ¢ BUSY=0.

YpgoctoBeputech, YTo Nocbinarwascs obnacts, onpegeneHHas napameTpom
SD (Ha nepegatowwiem CPU), meeT Ty XXe camyto ANVHY, YTO U NMpUHMMatoLLas
obnactb, onpegeneHHasn napametpoMm VAR _ADDR (Ha napTHepe no cBsi3n).
Tunbl gaHHbIX SD n VAR _ADDR gomxHbl Takke COOTBETCTBOBATh.

MapameTpbl gnss SFC 68 X PUT

MapameTp Bmg Tvn HasHauyeHwue

REQ INPUT BOOL (I,Q,M,D,L, AKTVBM3aLUus nepegaym curHanom 1
Const.)

CONT INPUT BOOL CONT=0 coegnHeHue pa3opBaTb
(1,Q,M,D,L,Const.) CONT=1 coegnHeHne CoxpaHnTb

DEST_ID INPUT WORD MPI agpec napTHepa
(LQM,D,L, Const.)

VAR_ADDR INPUT ANY Ccebinka Ha obnacTb (yaaneHHsin CPU), B
(,QM,D) KOTOpbIA MOET 3amnmch.

SD INPUT ANY Ccobinka Ha obnacTb (nokansHbin CPU),
(1,Q,M,D) KOTOpasi COAEPXUT AaHHbIe 15 3anmcun

RET_VAL OUTPUT INT BosBpallaemoe 3HaueHue ¢ KogoM OLLIMOKM
(L,Q,M,D,L)

BUSY OUTPUT BOOL BUSY=1 cyHkuma paboTaeT
(,Q,M,D) BUSY=0 cyHKums 3aBepLumna paboTty

Training Center
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SFC kommyHukauummn: 6nok X_SEND (SFC 65)
STL npeacTtaBneHue LAD/FBD npeactaBneHune
C NpUMepoM Ans Ha3HavyeHus napamMeTpoB
CALL SFC 65 SFC65 (X_SEND)
REQ:= M4.0 /I 3anpoc akTuBaLuu REQ RET_VAL ——
CONT:= FALSE /I YnpaBn. napam.”’npoaormknTb”
DEST_ID:= W#16#4 /IMPI agpec CONT BUSY
REQ_ID:= DW#16#1 /IN\geHTndunkaTop NoCbINKN
SD:= P#M20.0 BYTE 10 /ITlepeMmeHHasn DEST ID
RET_VAL:= MW40 //Koa ownbku -
BUSY:=M 4.1 /IAkTnBHOCTL SFC REQ_ID
—SD
SlMATlC 87 Date: 04.11.2005 ;v Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_10E.13 "P4 Knowledge for Automation
OnucaHwue C nomowbto SFC 65 (X_SEND) Bbl nocbinaeT gaHHbIe NapTHEpPY MO CBA3W,

KOTOPbIN HAXoOAUTCSA BHE JaHHOW S7-cTaHumu. [onyyeHne gaHHbIX B NapTHepe
no ces3un nponcxogut Yepes SFC 66 (X_RCV).

Bbl MOXeTe ngeHTMduLmMpoBaTh Bally NocnaHHbIe 4aHHbIe BXOAHbIM
napametpoMm REQ_ID. 31oT naeHTndmkatop padbothl Takke nepenaetcs. Bbl
MOXEeTe OLeHMBaTb ero B NapTHepe Mo cBsA3n, 4Tobbl onpeaenuTb Havano
AaHHbIx. MNepegatoias yHKUMSA HaumHaeT pabotaTth nocne Bbidoa SFC ¢
REQ = 1. Bbl 4omkHbI YAOCTOBEPUTLCS, YTO Nepegasaemas obnactb (Ha
noceinatowem CPU),

onpegerneHHas yepes napameTp SD mMeHbLuast unu Takasi e, kak obnactb
npvema (B NapTHEpEe Nno cBA3wn),

onpegeneHHas yepes napametp RD B SFC 66 (X_RCV).

MapameTpbl gns SFC 65 X_SEND

MapameTp Bug Tun HasHa4yeHune
REQ INPUT BOOL AKTUBM3aLMS nepeaayn npu curHane 1
(LQ,M,D,L
const.)
CONT INPUT WORD CONT=0 coeaunHeHue pasopBaTb
(LQ,M,D,L
Const.) CONT=1 coeanHeHne coxpaHNTb
DEST_ID INPUT WORD MPI agpec napTHepa
(LQ,M,D,L
const.)
REQ_ID INPUT DWORD ID 3anpoca ans naeHTngukaumm gaHHble B
(LQ,MD,L, napTHepe
const.)
SD INPUT ANY Yka3aTenb Ha obrnacTb Ans nepegayv
(1,Q,M,D)
RET_VAL OUTPUT INT BosBpallaemoe 3HayeHne ¢ KOAOM OLLMBKK
(LQ,M,D,L)
BUSY OUTPUT BOOL BUSY=1 cyHkums1 paboTaeT
1,Q,M,D
( ) BUSY=0 cyHkumsa 3aBepLunna paboty

Training Center ST-7PRO2
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SFC kommyHukauuun: 65nok X_RCV (SFC 66)

STL npeacraBneHune LAD/FBD npencraBneHune

C npunMmepoM ana HasHa4yeHua napameTpoB

CALL SFC 66 SFC66 (X_RSV)
EN_DT:= TRUE /[Tpurrep nepeHoca AaHHbIX — | -
RET_VAL:= MW 50 //Kog owmnbkmn SRLIET RET_VAL
REQ_ID:= MD52 //ID NpUHATOI NOCHINKN REQ IDI—
NDA:= M40.0 //CywwiecTBOBaHME AaHHbIX —
RD:= P#M20.0 BYTE 10 /[MepemeHHas onst npuema
NDA —
RD —
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_10E.14 "kd Knowledge for Automation
OnucaHue C nomouybto SFC 66 (X_RCV) Bbl nony4aeT AaHHbIE OT OAHOMO Unu

HECKOITbKMX MapTHEPOB MO CBA3W, nocnaHHble dyHkumen SFC 65 (X_SEND).
MMapTHepbl MO CBA3MN HAaX0ASaTCs BHE AaHHOW S7-CTaHUmu.

C nomouybto SFC 66 (X _RCV) Bbl MOXeT:

* ONpeaennTb, SABMSOTCS N B TEKYLLIEA MOMEHT BPEMEHW NOCNAHHbLIE JAHHbIE
OOCTYNHBbI. OHun nomMmeuwarTc4d, B criy4dyae HeOGXOJJ,I/IMOCTI/I, BO BHYTPEHHIOIO
oyepenb onepaunoHHON CUCTEMOMN.

* KONUpYeT caMblil CTapblii 610K AaHHBIX, KOTOPLIN ABNSETCA AOCTYMHLIM B
ovyepeau, B o6nacTtb npuema, onpegeneHHyto Bamu.

Bbi6op npouncxoaut yepes BxogHorn napameTp EN_DT (pa3spelueHune nepeHoca
OaHHbIX).

ITapamerpsr ;ir X RCV SFC 66

MapameTp Bug Tun HasHa4yeHue
EN_DT INPUT BOOL EN_DT=0 MNpoBepwuTb, NpucyTcTBYET NN 6ok
(L,Q,M,D,L, OaHHbIX
constant) EN_DT=1 ckonupoBatb 650K AaHHbIX B NaMATb
RET_VAL OUTPUT INT BosBpallyaemoe 3Ha4YeHne ¢ KOAOM OLLMBKK
(L,QM,D,L)
REQ_ID OUTPUT DWORD WneHTndmkatop BbizoBa anst X_SEND SFC 66, uby
(,Q,M,D,L,) AaHHble NPUCYTCTBYIOT B NEPBOW NO3NLMM OYepeam
NDA OUTPUT BOOL NDA=0 HeT 6noka AaHHbIX
(1,Q,M,D,L) NDA=1 Mo kpanHen mepe 1 6Grok faHHbIX
npeactaeneH (ans EN_DT = 0) unu 6nok gaHHbIX
6bin ckonvposaH B namaTb ( EN_DT = 1)
RD OUTPUT ANY YkasaTenb Ha 0b6nacTb Ansi npuema gaHHbIX
(,Q,M,D)
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SFB kommMmyHUuKauuu: o630p

O6meH aaHHbIMU, ucnonb3yowmun MPI, K-wunHy, Profibus nnum
Industrial Ethernet

KoHdmrypupoBaHue coeguHeHUn Yyepes Tabnuuy coeamHeHUn

CBA3u KOHUrypupyroTcsi BO BpeMs NMONIHOro pectapTta U CyLlecTBYIOT
noctosiHHo (Aaxe B pexxume STOP)

O61beM nonb3oBaTenbCKUX AaHHbIX Ao 64 Kb6anT

KoMmMyHuMKaumnoHHbIe cnyX0bl Takke ans ynpaBneHus (Stop, Start)
napTHepom

SFB cywecTtBytloT ansa Bcex CPU S7-400
HaHHble MoryT YyntaTbCs M 3anucbiBaTtbes B S7-300 (GET/PUT)

PasnuyHble 3agayum moryT 6bITb 00paboTaHbl Yepe3 OQHO coeauHEeHne

SIMATIC S7

Siemens AG 1999. All rights reserved.

KpaTkui o630p

CoeanHeHuns

SFB

[OaHHble
nonb3oBaTtesns

Date: 04.11.2005 " Information and Training Center

File: PRO2_10E.15 y Knowledge for Automation

SFB 6nokun gocTynHbl Ha Bcex S7-400-CPU n ncnonb3sytotca ans obmeHa
nHdopmaumen mexgy ctaHumamm ¢ S7/M7-300/400-CPU. 3tu 6nokn moryT
nepepasaTb Yepes pasnuyHble nogcetn (MPI, Profibus, Industrial Ethernet)
JaHHble o6bemom o 64 KbanTos.

KommyHukauuoHHble SFB npeanaratoT BO3MOXHOCTb 3aLUMLLEHHOW nepeaayn
OaHHbIX, UCNOMb3ysa KOHUrypupoBaHHble S7-coeamHeHuns. KoHduryparms
3TUX CBA3EN NPOMCXOAMUT C nomoLlbto "Verpro” (koHurypuposaHue
COEAMHEHUS) MHCTPYMEHT, KOTOpbIN MHTerpmposaH B SIMATIC Manager.

CkoHGurypupoBaHHble coeanHeHus cospatotcst Bo Bpems COMPLETE
RESTART cTtaHumm 1 cyLLecTBYOT MOCTOSIHHO, AaXe TOoraa, Koraa craHums
nepexoant B pexxum STOP. Bo BpeMsi pectapTa CBsi3M CHOBa He
KOHUrypupyroTcs .

KomMMyHUKaLMn BO3MOXHbI UCKIMIOYUTENBHO MEXAY CTaHunssMm S7-npoekTa.
MapTHepbl MO CBA3W AOMKHbI ObITb coeauHeHbl obwen MPI -, PROFIBUS- unu
Industrial Ethernet noaceTblo.

UHTepdeincsl Ana S7-koMMyHUKaLmMin ¢ nporpammoi nonb3osatens 8 SIMATIC
S7 chopmupytoTcs cneumansHbeiMu S7- 6nokamu Trna SFB. SFB
opueHTupoBaHbl Ha ctaHgapT ISO/IEC 1131-5 n npegnaratoT Nonb3oBaTesnto
OLHOPOAHbLIV MHTEepENC.

CoeamnHeHus JomkHbl B6bITb CKOHUIyprpoBaHbl ANg KOMMyHUKauun. Homepa
COeaMHEHUI CCbINalTCA Ha Ha3HaYeHue ysna u cpeay nepegadv NocpeacTsom
NOEHTUPUKALMOHHBIX HOMEPOB. TN NAEHTUDMKALMOHHbIE HOMepa nepeaaHsl
Kak 6ro4HbIi napameTp "ID" Bo BpeMms BbizoBa SFB.

Pa3mep gaHHbIX NONb3oBaTens 3aBUCUT OT UCMOSNb3yeMoro 6oka u ot
napTHepa no CBS3U:

*« PUT/GET 160 6ant ana S7-300 n 400 6anTt ana S7-400/M7

+ USEND/UREC po 440 Gant

* BSEND/BRCV po 64K6ant
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SFB kommyHUuKauun: o63op 6rokoB

SFB/SFC nms Tun cBsaA3mn KopoTkoe onucaHue
Bnok-nepeganuunk ans nepeaayv gaHHbIX

SFB 8 USEND ABYCTOPOHHSISA URCV 6noky (knueH)

SFB 9 URCV [BYCTOPOHHSAS Bnok-npuemMHuK AN nony4YyeHus AaHHbIX oT 6noka USEND
Bnok-nepegaTymk AN NOCbINIKA 60NbLIMX 611I0KOB AaHHbIX

SFB 12 BSEND ABYCTOPOHHSISA 6noky BRCV (a0 64 K6aiir)

SFB 13 BRCV e Bnox-npueanMK ANA nony4vyeHus 6onbLWNX 6GNOKOB AaHHbIX
( Ao 64 KoawuT)

SFB 14 GET ogHocTopoHHsaa | YTeHue gaHHbIX PLC-napTHepa

SFB 15 PUT oaHocTopoHHaa | 3anucb AaHHbIX PLC-napTHepy

SFB 16 PRINT ogHocTopoHHsAa | NMocbinka AaHHbIX Ha yaaneHHbIM NpUHTep

SFB 19 START ogHocTopoHHsas | BbInonHeHWe NosiHOro pecrtapTa y napTHepa

SFB 20 STOP ogHocTopoHHsAa | lMepeBop napTHepa B cocTosiHue Stop

SFB 21 RESUME oaHocTopoHHas | BbinonHeHue pectapTa y napTHepa
Onpoc cocTosiHUA NapTHepa

SFB 22 STATUS OAHOCTOPOHHASA (RUN, STOP, start-up, hold)

SFB 23 USTATUS oaHocTopoHHaa | Mony4yeHne coobGLieHMst O COCTOAHUM NapTHepa

SFC 62 CONTROL - MpocMoTp BHYTpeHHero coctosHusa S7- coeauHeHus + SFB

SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.16 ’>4 Knowledge for Automation

SFB: S7-400

SFB: S7 - 300

Knaccbl dpyHKUmMIA

SFB ans
oOMeHa AaHHbIMMU

SFB ansa S7-koMMyHUKaLMIM MHTErPUPOBaHbl Kak CUCTEMHbIE DYHKLNOHArbHbIE
6nokn (SFB) B onepaumonHyto cuctemy CPU S7-400 .

[nsa nHTerpauuun B nporpamMmmy norib3oBaTens, nonb3oBaTenb MOXeT
pasmMeLlatb 6noYHbIe 3aronoBku B S7-nporpamme n3 Standard Library V3.x,
nanka System Function Blocks .

S7-300 He cogepxuT HUKakmx SFB gnsa paclumpeHHon CMCTEMbI KOMMYHUKaLIMA.
OgpHako, onepauunoHHas cuctema CPU S7-300 nogaepxmBaeT
PyHKLMOHaNbHbIE BO3MOXHOCTU cepBepa OAHOCTOPOHHUX S7-4xx
KOMMKHUKauuin. Takum obpasom, Hanpumep, gaHHble u3 CPU 3xx moryT
yntaTtbca unu 3anucbisatbcst CPU ¢ nomouwbto 6nokos GET n PUT.

Bnokn moryT noapasgensaTtbes Ha 4 yHKUMOHanbHbIX Knacca:

* yHKUMM Nepegaym n npuema

* OYHKUMM ynpaBrneHns

* PYHKUMM ANt MOHUTOPUHTa

* oyHKUMSA NpocMoTpa

SFB ans obmeHa gaHHbIMKU NCMONb3YTCA ANA nepeaayn AaHHbIX MexXay
AByms naptHepamm (S7/M7-CPU, M7-FMs) cnocobHbIMM K KOMMYHUKaLUAMW:

* GET, PUT (OgHOCTOPOHHEE YTEHME U 3aMUChb NEPEMEHHbIX)

* USEND/URCV  (OBYyCTOpOHHS4, HEKOOPAMHMPOBaHHAas nepenayda / npuem)
+ BSEND/BRCV (OBycTOpOHHSS, GriokoBasi nepefaya / npuem)

SFB gnsa ynpaBneHusa SFB ansa ynpaBneHus nonb3oBaTesibCKoN NporpaMmMon, HabnoaeHns u OLEeHKN

nporpamMmmom

COCTOSIHMSA MCNOMb3YITCA, YTOObI YNPaBnATb M OLEHUTb OnepaTuBHbIE
COCTOSIHVS NApTHEPOB WUIN COEQUHEHUI.

* START/STOP/RESUME (®yHKuun ynpaBneHus)

» STATUS/USTATUS (KoHponupytowmne dyHKLMK)

*+ CONTROL (PyHKUMS npocMoTpa)
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OAHOCTOPOHHME KOMMYHUKaLMOHHbBIE CRYyX0bl, ucnonb3yowme S7
coeAuHeHus

INornyeckoe
S7 coeanHeHue
(omHOCTOPOHHEE UNK
OBYXCTOPOHHee)

S§7-300/400

S7-400 cP\
[ [
CPU
MPI=3
Local ID |:|
®dusnyeckoe coeguHeHue, Hanp. MPI
MPI=2

®

S S e

SFB: Hasi cuctema

- GET - CPU

-PUT L

- STop S —

- START

- STATUS
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.17 "kd Knowledge for Automation
KpaTtknn o630p UTto6bl SFB B COOTBETCTBEHHbIX MApTHEPAX MO KOMMYHMKALMM MOTTN

CBSI3bIBATLCS APYr C APYr, S7-KOMMYHMKaLMN OOMKHbI Npexae BCero 6biTb
CKOH(UIYpUPOBaHbI. S7-KOMMYHUKaALUKN MOTYT ObITb CKOHUIYPUPOBaHbI A4S
MPI,Industrial Ethernet n PROFIBUS ceTel.

OpHOCTOPOHHME OAHOCTOpPOHHUE S7-KoMMYHMKauun mexay S7-400 n S7-300 aBToMaTudeckn
S7-KOMMYHMKaUuMn  yCTaHaBMNMBAKTCSH MHCTPYMEHTOM KOH(UIrypaumu. [ns ogHOCTOPOHHMX

KOMMYyHUWKaumi 1D nokansHOro coeanHeHns Ans naeHtudukaumm coeguHeHmns,
TO eCTb NapTHepa Mo CBA3WN U cpefbl Nepeaayn, HazHavdaeTCs TONbKO Ha
cTtopoHe S7-400 (KnueHTcKasi CTOpoHa).

TonbKO 0QHOCTOPOHHME KOMMYHMKALMOHHBIE CIY>XObl MOTYT BbI3bIBaTbCs Yepes
O[HOCTOPOHHME CcBA3N. CooTBETCTBYOLWMIA BbI30B SFB AN 0AHOCTOPOHHMX
cnyx6 cBA3n HeobXoaMM TOMbKO Ha CTOpoHe knneHTa (S7-400). Ha apyrom
napTHepe no cBA3n (cepBep), 06Cny>KMBaHWE NOSTHOCTBLIO MPOU3BOANTCA
onepaumoHHon cuctemon. PaboTanonb3oBartens No NporpaMMMpPOBaHNIO Ha
CTOPOHE CepBepa He HyXHa.

OLHOCTOPOHHME S7-KOMMYHUKaLUW Bcerga KOHUrypupyoTcs KMMEHTOM BO
Bpems cTapTa (start-up).

"OpgHocTopoHHME"  SFB, koTopble paccmaTpMBaOTCS Kak OAHOCTOPOHHME CINYXObl CBA3N:

« GET, PUT

» STOP, START, RESUME

« STATUS, USTATUS

C 04HOCTOPOHHMMU CYy6amMmn CBA3M NporpaMMa nonb3oBaTtens Ha CTOPOHe
cepBepa He MHopMUpyeTCsl, koraa 6binv nepefaHbl HOBble AaHHBIE.

Training Center ST-7PRO2
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[OBYyCTOpPOHHUE KOMMYHUKaLUOHHbIE CIYyXObl, ucnonb3yrowme S7
coeauHeHus

S7-400
Jlornyeckoe
S7 coeauHeHue ! ! ! |
(oAHOCTOpPOHHEE UK PU

S7-400 ABYXCTOPOHHeEeE)

CPU
MPI=3

Local ID |:|

®dusnyeckoe coegmHeHue, Hanp. MPI
MPI=2

® i —
S

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.18 ">4 Knowledge for Automation
OBYyCTOpOHHME [1ByCTOpPOHHME S7-KOMMYHUKaLMM aBTOMATU4ECKM YCTaHaBMMBAKOTCSA Npu

S7-KOMMyHMKaLMm KoHdpurypauum S7-coeamHennin mexay asyms CPU S7-400. ID coegnHeHust
HasHa4aeTCsl Ha KaXJow CTOPOHE ABYCTOPOHHEro coeamHeHmns. Obe CTOpOHbI
MOryT 3aTEM CCbIfIaTbCHA Ha coeanHeHne, ncnonb3ys 3ToT ID coeguHeHus.
Takum 06pasom, Kaxabin U3 ABYX NAPTHEPOB MOXET SIBMIATLCHA MHULMATOPOM
(knueHTOM) cny0bl CBA3MW.
OpHocTopoHHui (PUT, GET 1 T.4.), Takke Kak ABYCTOPOHHUE CNy>XObl CBA3W,
MOryT ObITb 3aBepLUEHbI, UCMOMNb3ysl A BYCTOPOHHNE KOMMYHUKaLUN.

"OBycTOopoHHMe" SFB briokn
* BSEND = lNepegatuuk (Knuent) == > BRCV lNpuemHuk (Cepsep)
* USEND = lNepepatuuk (Knuent) == > URCV [Mpuemnuk (Cepsep)
paccmaTpuBaloTCs Kak ABYyCTOpoHHMe SFB.
OTn BnoKkn AOMKHbI BCerga yctaHaBnmBaTbCs Kak 6noyHble napsbl.
[BycTOpOHHME (DYHKLMM CBA3M BCeraa YyCTaHaBnUBAKOTCH, Koraa nepegada
OaHHbIX NCMOMNb3yeTcs AN cneunduyeckon gansHenwen o6paboTkn OaHHbIX.
C ogHoM CTOPOHbI, MPUEMHUK (CEpBEP) MOXET onpeaensieTcs Bbi3bIBOM Oroka
URCYV unu BRCV, korga npvnoxeHne rotoBo NonyynTb HOBbIE AaHHbIE OT
nepegartyvka anga gansHenwern obpaboTkn. C gpyron CTOpoHbl, NPUEMHUK
MoxeT, oueHuBas SFB-napameTtp #NDR (New Data Received - HoBble
MonyyeHHble OaHHble), 6bITb NHPOPMUPOBAHO, €CMNW HOBblE AaHHble Oblnu
nony4eHbl.
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BBeneHue Mpadmyeckas koHpurypaums ceten (MPI, Profibus nnm Industrial Ethernet)
MOXeT ObITb NpoBeAeHa ¢ NomoLLbio MHcTpyMeHTa "NETPRO". MNpenmyLiectso
TaKoro KOHUrypmpoBaHus - B SICHOCTU, AOKYMEHTMPOBAHHOCTM M NPOCTOM
obpalleHnn ¢ y4acTBYOLLMMWN MHCTPYMEHTaNbHbIMM CPeAcTBaMK Tnna
Hardware Configuration.
BbizoB VHCTPYMEHT BbI3bIBaeTCs C ABONHbIM LLIENYKOM HA CETEBOM CUMBOIE,

Hanpumep, MPI B SIMATIC Manager.

BctaBka HW-cTtaHuuu B kaTanore Bbl Hangete HeobxoanmMble KOMMOHEHTbI TUMNa noaceTen u

cTaHuuK, kotopble Bbl MoXeTe BcTaBnATb MeTogoMm "drag and drop”.

KoHdmrypupoBaHue [locne Toro, kak Bel BCcTaBunu ctaHumm, Bel MoxeTe KOHUrypmpoBaTb UX,

HW (annapatypsbl)

CBonctBa CPU

OTKpbIBas MHCTpyMeHT "Configure Hardware", aBaxabl Haxvumas Ha " Hardware
Symbol" ctaHumm.

3aecb Bbl MOxxeTe BCTaBnATe MOAYNM B CTAHLUMKU M HA3Ha4yaTb NapameTpbl Ans

Hux. Ans CPU Bel MoxeTe, Mexay npounm, Takke yctaHaBnmeaTtb MPl-agpec u
coelMHeHue C NoAceTbHo.

Mpexpae, yem Bbl MOXeTe KOHUTYPUPOBaTbL CBSA3M, BCE Y4aCTBYOLLME CTaHLUMUK
OOMKHbI BbITb CBA3aHbI C COOTBETCTBYHOLLIEN NMOACETHIO.

Oeaxabl Haxxumasa Ha CPU BHyTpm oTobpaxkaemon cTaHumu, Bbl oTKpbiBaeTe
aunanor "Properties- CPU". 3aeck Bbl MoXeTe ycTaHaBnmBaTth cBorctea CPU
TMNa cCoeguHEHNs C CETbHO, TAKTOBbLIN MEpPKep U T.4.

O6partute BHUMaHue: Korga Bl 3arpykaete gaHHble koHdurypauum B CPU
nocne koHgwurypmposanusi BHyTpu NETPRO, napameTtpsl CPU, Tuna
COeaUHEHUNS C CEeTbIO, TAKTOBLIN MepKep 1 T.4. He nepeaatotca B CPU.
OanHble koHdurypauumn CPU, koTopble uamenanucs BHyTpu NETPRO, gomkHbl
ObITb NepemeLLeHbl, ncnonb3ys nHetpymeHt HW Config !
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KoHdurypupoBaHme S7 coeanHeHUN
&2 NETPRO: Configuring Networks - [N csichiaalee a WALl 5 TEP7AS 7projstest’] (=] E3 |
%@ Metwork, Edit Inzert PLC VWiew Options }Zﬁdow Help T vy |
= _ =5 naneHHas cTaHuus |
sl =] wle| bl | oSV Bl wll | :
MNew Connection
Bolaenutb  Connection Partner 7
Shation: [siMaTIC 40012) " =l
SIMATIC 400
!]]]I R Module: [cPU413 =l
13 \
[m]
WP Z 3 _ :
i l l Connection
Tupe: IS? Cannection J
v Show Properties Dialog Bos
1| YnaneHHbm CPU |
Local [0 Partrer 1D Partrer | ok I add | Cancel | Help |
<] | _'I_I
Ready G
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KpaTtknn o630p

Co3paHue
coeguHeHun

PesynbTar:

CospaHve TpebyeMbix cBA3e - Npeanockinka AN NporpaMmmel yrpaensemMoro
obmeHa AaHHbIMU, ucnonb3ys SFB. Bece cBsi3n, KOTOpble UMEET MOAYIb,
oTobpaxatoTcs B Tabnvue coeavHeHnn, NnpuHaanexawen Moayrnio.

CoeanHeHus ¢ yaaneHHbIM napTHEPOM MOryT TONbKO BbITb YCTaHOBNEHBI,
Korga nokanbHas U yaaneHHas cTaHuMs CoOeaMHEHbl OOHON NOACEThIO.
YUTobbl BCTaBUTL HOBOE COEAMHEHME, MOCTYNanTe crieqyrLwmm obpasom:

1. B nonsx "Station" 1 "Module" BbiGepuTe NnporpaMMmpyemMblii Moaynb,

KOTOpbIN Bbl OTKpbIBaeTe, YTOOLI COEOUHUTL (NTOKanbHas cTaHums).

2. [1BOMHOM LLENYOK Ha NyCTON CTPOKe Tabnuubl COeAMHEHUIN NN BbIOOP MEHI0
Insert -> Connection... otkpbiBaeT guanor " New Connection".

3. B nonsx "Station" n "Module" BbiGupatoT nporpaMMmMpyembIi Moaynb, C
KOTOPbIM HYXXHO COeanTbCs  (napTHep No coeamHeHio unu "Remote
Station"- "YganeHHas ctaHuns").

4. B none "Type" BbiOMpatoT coeguHeHne (Boldepute: S7 Connection)

5. AktuBumaupynte dnaxkom "Show Properties Dialog Box", ecnn nocne "OK
unn "Add" Bbl XOTMTE NOCMOTPETL UM U3BMEHUTL CBOMCTBA COEQMHEHMS.

6. MoaTBepaunTe BalLM OENCTBUSA, Haxmnmas kHonky "OK".

STEP 7 BBOOUT coeguHeHne B Tabnuuy CoeanHEHUIN NoKanbHOM CTaHLMmM U
BblgaeT Local ID (nokaneHbivi ID) n, B cnydae HeobxoammocTn, Partner ID (ID
napTHepa) onsa atoro coeanHenus. 3tu ID Bam Tpebytotca ans
nporpaMMmpoBaHusi cBsiau Yepe3 SFB (3HauyeHne ansa 6nokoBoro napameTpa
“ID”).
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ﬂ%NETPHD: Configuring Metworks - [Metwork To Project 'D:ASIEMENSASTEP71S 7projitest =] =] E3

YcTaHOBeHne CBONCTB coeAUHEeHuns

MPICT)
P

%@ﬂetwork Edit Inzet PLC Yiew Options Window Help ;lilll
= R e e |
[
Connection Properties E

Block Parameter D

= = | Corfigured Dynamic Earrestion Local 1D [Hex):
= Oresiay 1

— Connection
Wi BH1

SIMATIC 40001)

¥ clive Connection Setup
Default |

Partner
|SIMATIE 400(2)/CPU413-1

™ Send Operating Mode Messages

— Metwork Connectior
Local

|SIMATIE 400(1)/CPLU4131

ViaCP / CPU: [CPU413-1(R0/S4) =l [crusiziross =l
4 Interface Type:IMP| j IMPI j
4
I Mode Address: |2 |3
Local 1D Partner |D Partrer -
Address Details... |
1 1 SIMATIC 40002) / CPUA1 3
4 I | Cancel | Help |
Feady Al
S I MATlC S7 Date: 04.11.2005 " Information and Training Center
File: PR.02.710E21 ”4 Knowledge for Automation

Siemens AG 1999. All rights reserved.

KpaTkui o630p

YcTaHoBRneHue
CBOWCTB 00bLEKTOB

Active Connection
Set Up

Send Operating
Mode Messages

Local ID

Momumo YCTaHOBIIEHUA NapTHEpa No coeanHeHNK U Tuna coeanHeHud, Bbl
MoXeTe, B 3aBUCUMOCTHM OT TUNa coeanHeHna yctaHaBMBaTb
OOMNOSTHUTENbHbIE CBONCTBA.

YToObl YCTaHOBUTBL CreLmarnbHble CBOMCTBA KOMMYHMKALMOHHOIO COeAUHEHNS,

nocTynante cnegytowmum obpasom:

1. OTmMeTbTe coeauHeHue, Ang KoToporo Bel XxoTnTe ycTaHaBnMBaTb CBOMCTBA.

2. Boibepute onumto Edit -> Object Properties. OTkpbIT guarnor " Object
Properties ". B aTom ananore Bl MOXeTe ycTaHaBNMBaTh crieayoLume
CBOWCTBaA.

Bbl MOXeTe peluatb, KOTOPbIA U3 ABYX Y3IT0B AOMKEH NPUHATL KOHUIypaumio
coeMHeHUs Npu NONHOM pecTapTe.

Korga aktMBM3npoBaHoO, NnokanbHbIV y3en nocbinaeTt coobLueHns o paboyem
pexume (STOP,START, HOLD,.....) naptHepy nnn SFB 23: USTATUS B CPU
napTHepa.

3necb oTobpaxkaeTcs nokanbHbI ID coeamHeHus. Bbl MOXeTe M3MEHATb
nokanbHbIvi ID. 3TO MMeeT cmbicn, ecny Bl yxke nporpammupoBanu ceasb SFB,
1 Bbl onaTb xoTUTE ucnonb3osaTh ID, 3anporpammMyMpoBaHHbIN B BbI30BE AN
noeHTurkauumn coegmHeHna. Bel BBOAMTE HOBbIM NoKanbHbIN 1D kak
LwecTHaguatepuyHbin Homep. OH JOMKHO ObITh B Anana3oHe 3HadveHun ot 1 0o
FFF ans S7-coeguHeHuns.

Network Connections 31 nons otobpaxatoT, Yepes Kakou NyTb BbINOMHAETCH 0OMeH AaHHbIMM.

Ecnu Mexay AByMA y3rnamum CyLLeCTBYHOT pa3findHbie NyTn CBA3U (I'IOH,CGTI/I) ,
Bbl60p MOXeT ObITb CAenaH, yepes Kakomn nyTb OOJKEH ObITb coBeplLUeH obmeH
OaHHbIMW.
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Open... Ctrl+0

KomnunupoBaHue 1 3arpy3ka AaHHbIX KOHdUrypauumu

%NETPHD: Configuring Networks - [Network To Project ‘D:ASIEMENSAS TEPTAS 7projstest = =] [E3 |
W Edit |nset PLC “iew Options ‘Window

f dl =
Clase Ctrl+F4 J—I =17

COXpaHEHMe n Komnunauusa |

Save and Compile... Chl+5

Consistency Check  Crilealt+k

r SIMATIC 400(2) |

n. Eint. Ctrl+F

| - %gﬂelwurk Edit lnsall!lew Optionz  Window Help _|5||1|

h Frint Preview = ulél |E|
9 — | Module Infarmation...  CtebD hz
Page Setup...
. Dperating Maode. .. Crl+l Selected Connections =
Frint Setup..
[=IMATIC 400020
Clear/Reset
1 test G . CPU
" et Date and Time: 413
23Sttty Save and Compile -3
3Global
4 Max Carny
Exit
4 " Compile Changes Only
~ [SIMATIC 40001 )
Local ID | Savz Uriy ER
1 —
o
[« | o ' :
. (n].4 Cancel Help I N
Saves the active Partrer 1D Partner Type
1 SIMATIC CEUAT3-1 =7 Conne
-
| v
Downloads the connection tables for the local station and the communication partner. Z
) . .
SIMATIC 87 Date: 04.11.2005 v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.22 'é" Knowledge for Automation

KomnunupoBaHue u
coxpaHeHue

3arpyska
AaHHbIX
KoHdurypauum

Mpexae, yem Bbl MoXeTe 3arpy3uTb AaHHbIe COeAMHEHUS B UHOMBUAYamNbHbIE
ctaHumm (Download in PLC), Tabnuua coegmHennsa aomkHa 6biTb COXpaHeHa B
NETPRO u ckomnunupoBaHa B AaHHble COEAUHEHUS. DTO NMPOUCXOAUT C
NMoMoLLIbIO onumn MeHto File -> Save and Compile..

B none guanora, kotopoe nossnsieTcs, Bel MoxeTe BbIOMpaTh Mexay ABymS
BapvaHTamu:

Compile and Check All: CoxpaHsieT BCce CBSI3U BHYTPU NPOEKTa U NpoBepsSIeT nX
Ha HEMPOTUBOPEYNBOCTL. Bce CBA3M KOMMUNUPYIOTCS N COXPaHSAIOTCS B
CUCTEMHBIX AaHHbIX (B SDB). B criyyae, ecnu BO3HMKaOT NPOTMBOPEYMS,
nosiBNsieTCcs none gvarnora, B KOTOPOM OTOOpaXatTCst OLLUMOKM .

Bbibupaiite " Compile All and Check", ecnu Bbl coenanu nameHeHust B
CeTeBON KOHpUrypaumm (HanpuMmep n3MeHeHunu agpec y3na, yaanunu ysen
UM nogceTb). Bo3aMoXxHO, UTO CBA3KM Gonblue He CyLLEeCTBYHOT, U TOSbKO “
Compile All and Check ” gaeT 3Ty nHgopmaumio.

Compile Changes Only: CoxpaHsieT BCe CBSI3M BHYTPY MpoekTa U KomnunupyeT
Te CBS3U, KOTOpble ObINN M3MEHEHbI, Kak MocregHee BbiNonHeHne “ Save and
Compile”.

Korga Bbl 3akaHunBaeTe KOHpurypaumo coegmHeHnsi, Ha aKpaHe nosiBrseTcs
BOMNPOC, AOMKHbI 1 ObITb COXpaHEHbI UBMEHEHHbIE AaHHble Unu HeT. Nocne
noaTeepxaeHus sornpoca ("Yes"), "aMeHeHHble AaHHble COeaUHEHNS
COXpaHEeHbI N KOMMUITMPYKOTCHA B CUCTEMHbIE JaHHbIE.

M3 coxpaHeHHom Tabnuupbl COeanHEHWI, pedyrnbTaThl AaHHbIX COeAUHEHUS,
OOIMKeH ObITb 3arpy>KeHHbIV B y4acTBylOLME Mogynu. 3asrpyska Tabnuubl
coeinHeHUn B Moaynb Bo3moxHa vyepes MPI, PROFIBUS nnu Industrial
Ethernet.

NmetoTca nate cnocobos 3arpy3ntb gaHHble B PLC:

* Download, Local Station (meHto "PLC")

* Download, Local and Partner Stations(meHto "PLC")

* Download, Marked Connections

(Ons pansHenwen nHdopmaumu: cm. On-line Help)
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SFB kommyHukauumn: 6nok GET (SFB 14)
STL npepcrtasneHne LAD npegctaBneHune
C NpMMepamMu HasHa4YeHUss napameTpoB
DB14 (ak3emnnap DB)
CALL GET, |_GET /lc aksemnnspom DB SFB14 (GET)
REQ:=1 0.2 /lcTapT | L
ID:=W#16#1 //Ne coeguHeHus. EII\EIQ ENO
NDR:=#NDR_FLAG /IMonyynTe HOBble AaHHbIE NDR —
ERROR:= #ERROR_F /lokoHuYaHue ¢ ownbKon ID ERROR H—
STATUS:= #STATUS_W /lgon. nHpopmauusa —
ADDR_1:=P#1 0.0 BYTE 1 //1 yaanenHas nepem. ADDR_1 STATUS —
ADDR_2:=P#l 4.0 WORD 1 /12 ynanennas nepem. —ADDR_2
ADDR_3:= /I3 ynaneHHas nepem.
ADDR_4:= /14 ynaneHHas nepem. ADDR—3
RD_1:=P#Q 0.0 BYTE 1 //1 nokansHaa nepem. — ADDR_4
RD_2:=P#Q 4.0 WORD 1 /[2 nokanbHas nepem. _ _{ RD 1
RD_3:= /I3 nokanbHasn nepewm. RD_2
RD_4:= /14 nokanbHasn nepem. =
— RD_3
— RD_4
SIMATIC S7 Date: 04.11.2005 ;v Information and Training Cen.ler
Siemens AG 1999. All rights reserved. File: PRO2_10E.23 "P4 Knowledge for Automation
KpaTkui o630p C nomouubto SFB14 (GET), Bbl moxeTe untath gaHHble u3 yaaneHHoro CPU.

Mpun nonoxutensHoM poHTe Ha Bxode ynpasneHns REQ, 3agava yteHus
nocnana napTHepy CPU. YganeHHbii napTHEp BO3BpaLLAeT AaHHbIE.

Ecnu He npoun3oLwwnu Hukakme ownbkun, NonyYeHHble JaHHbIE KONMMPYHOTCA B
CKOHUryprpoBaHHble npuemHbie obnactu (RD_I) npu HoBom BbizoBe SFB.
3aBeplueHne paboTbl 0603HavaeTcs coctosHuem 1 B BbIXOOHOM napameTpe

NDR.
MapameTp Bug Twvn HasHaueHue
REQ INPUT BOOL AKTUBM3ALME NPY NONIOXKUTENBHOM (PPOHTE.
(1,Q,M,D,L
constant)
ID INPUT WORD Ob6paTtuTech k Tabnuue coeguHeHUA ans
(LQ,M,D,L HOMepa coeaVHEHUs.
constant)
ADDR_1 IN_OUT ANY Ykasartenu Ha obnactu B CPU-napTtHepe,
(1,Q,M,D) KOTOpbIE HY)XXHO YMTaTb.
ADDR 4
RD 1 IN OUT ANY Ykasartenb Ha obnacTu B BalLeM
- - (1,Q,M,D) cobcTBeHHoM CPU, B KOTOpOM pesyrbTaThbl
U YTEHUs1 JOMKHbI BbITb COXPaHEHbI.
RD 4 ( Obnactb gaHHbix CPU naptHepa ADDR_i
- == > RD_i - 06nacTb AaHHbIX BaLlero
cobctBeHHoro CPU)
NDR OUTPUT BOOL MonoxuTenbHbIN PPOHT CUrHaNM3npyeT
(LQ,M,D,L) nporpaMmMe norb3oBaTens, YTo UMetoTCA
HoBble. « [laHHble nepemelleHbl oT CPU-
naptHepa 6e3 owunBokK. »
ERROR OUTPUT BOOL MonoxuTenbHbIN 06 ownbke curHanusnpyeT
(LQ,M,D,L) (umnynbe).
STATUS OUTPUT WORD CopepXuT getanuaMpoBaHHoe CoobLLeHne
(L,Q,M,D,L) 06 owwunbke unu npegynpexaeHve
(necaTnyHoe yncro).
Training Center ST-7PRO2
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SFB kommyHukauumun: 6nok (SFB 15)
STL npencraBneHue LAD npeancrtaBneHue
C NpumMepamu HazHayYeHus napameTpoB
DB15 (ak3emnnap DB)
CALL PUT, I_PUT(sk3emnnsip DB) SFB15 (PUT)

REQ:=10.3 /lcTapT N L
ID:=W#16#1 //Ne coegunHeHus. EII\EJQ ENO
DONE:= #DONE_F /lYcnelwHoe oKkoH4YaHue DONE —
ERROR:= #ERROR_F /1 okoHuaHwue ¢ ownbkoir— ID ERROR F—
STATUS:= #STATUS_W /IvHd.o ownbke —— ADDR 1
ADDR_1:=P#Q 12.0 WORD 1 /1 ynaneHHas nepem. = STATUS —
ADDR_2:= //2 ypaneHHas nepem. — | ADDR_2
ADDR_3:= /I3 ypaneHHas nepem. ___|
ADDR_4:= //4 ypaneHHasa nepem. ADDR_3
SD_1:=P#l 2.0 WORD 1 /11 nokansHas nepem. — ADDR 4
SD_2:= /2 nokanbHas nepem. — | SD 1
SD_3:= /I3 nokanbHas nepem. SD_2
SD_4:= //4 nokanbHasa nepem. —

—{SD_3

—|SD 4

SIMATIC S7 Date: 04.11.2005 Iv Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO2_10E.24 v”‘ Knowledge for Automation

KpaTkui o630p C nomoubto SFB15 (PUT), Bbl MmoxeT 3anucbiBaTh AaHHbIE B yaaneHHbii CPU.
Mpy nonoxutensHoM OpoHTe Ha Bxoae ynpaenenuns REQ, ykasatenu Ha
obnacTu, koTopble 6yayT 3anucanbl (ADDR _i) u gaHHble (SD_i), 6yayT nocnaHbl
CPU-napTHepy. YaaneHHbl napTHep coxpaHsieT Tpebyemble AaHHble nog
agpecamu, ykazaHHbIMU B JaHHbIX U BO3BpaLLaeT NoATBEPXKAEHUE BbINOSTHEHUS.

MapameTp Bug Tun HasHauyeHue
REQ INPUT BOOL AKTMBM3aUMA nepedayun npu
(LQ,M,D,L NONOXUTENbHOM (PpoHTE
constant)
ID INPUT WORD O6paTnTech k Tabnuue coeauHEHUI 3a
(La,M,D,L HOMEPOM CoeVHEHNS.
constant)
ADDR_1 IN_OUT ANY YkasaTenu Ha obnactu gaHHbix B CPU-
(1,Q,M,D) napTHepe , B KOTOpble AOMKHbI ObITh
3anncaHbl AaHHble U3 NocbinatoLerocs
ADDR_4 CPU.
SD 1 IN OUT ANY Ykaszatenu Ha obracTu JaHHbIX B BalleM
- - (1,Q,M,D) cobcTBeHHoM CPU, koTopble 6yayT
e nocnaxbl CPU-napTHepy .
SD_4 ( OBracTb AaHHbIX BaLLEro cOBCTBEHHOro

CPU - SD_1 ==> ADDR_1 obnacTtb AaHHbIX
CPU-napTHepa )

DONE OUTPUT BOOL MonoxutenbHbIA PPOHT (MMNYNbLC)
(LQ,M,D,L) CUrHanM3vpyeT nporpamme nornb3oBaTtens:
nepepaya 3akoHyeHa 6e3 oLnboK.
ERROR OUTPUT BOOL MonoxutenbHbI PPOHT curHanmampyeT 06
(LQ,M,D,L) oLmnbke (Mmnynsc)
STATUS OUTPUT WORD CopaepxuT getanmanpoBaHHOEe CoobLLEeHNE
(,Q,M,D,L) 06 owwwmnbke unu NpegynpexaeHun

(mecsiTnyHoro uncna).
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SFB kommyHukauuu: 6nok USEND (SFB 8)
STL npeacraBneHune LAD npeactaBrneHue
C NpuMepaMun Has3HayeHuUs napameTpoB
DB 8 (sksemnnap DB)
CALL USEND, I_USEND (sksemnnsap DB) SFB 8 (USEND)
REQ:=10.4 /lcTapTt EN ENO
ID:=W#16#3 /INe coeauHeHus.
R_ID:=DW#16#B1 //Bnokosas napa —REQ DONE —
DONE:= #DONE_F /IYcnewHoe okOHYaHue —ID ERROR —
ERROR:= #ERROR_F /IOKOHYHME Cc owmnbkomn
STATUS:= #STATUS_W /IVHdopmaLmns 06 ownbke R_ID STATUS[—
SD_1:=P#DB3.DBX0.0 BYTE 100 /11 nokanbHaa nepem. ——(SD_1
SD_2 :=P#DB3.DBX100.0 BYTE 100 //2 nokanbHasi nepem. SD 2
SD_3 :=P#DB3.DBX200.0 BYTE 100 //3 nokanbHas nepem. -
SD_4 :=P#DB3.DBX300.0 BYTE 154 //4 nokanbHas nepem. —— SD_3
—|SD 4
SlMATlC 87 Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.25 "’4 Knowledge for Automation
Kpatknin 0630p SFB8 (USEND) nocbinaet gaHHble yganeHHomy naptHepy SFB tuna "URCV"

(mapameTp R_ID gomkeH ObiTb naeHTuyeH ansa obomx SFB). daHHble
NnocbINalTCsa Nocne NoNoXUTENLHOro PpPoHTa BO BXOAHOM cuUrHane
ynpaeneHns REQ. ®yHkums BbinonHaeTcsa 6e3 koopanHaumu ¢ SFB-napTHepoMm.
[aHHble, koTopble 6yayT nocnaHbl, ykadaHbl napameTtpamu ot SD_1 go SD_4
HO He BCe YeTbipe napameTpa, AOMKHbI UCMOMNb30BaTbCH.

MapameTtp Bua Tun Ha3HaueHue

REQ INPUT BOOL AKTVMBM3aLMS NpY NONOXNTENbHOM PpoHTE
(La,M,D,L
constant)

D INPUT WORD Homep coenHeHuna ons
(LQ,M,D,L S7- coeanHeHns
constant) ( Cm. Tabnuuy coeauHeHuin)

R ID INPUT DWORD MapameTp gomkeH 6bITb MOAEHTUYEH Ans

- (| QMD.L SFB USEND un URCV.

constant) HasHayeHve 6rnoyHbIX nap

DONE OUTPUT BOOL [MonoxuTenbHbIN PPOHT (MMNYNbC)
(1,Q,M,D,L) CUrHanm3vpyeT nporpamme rnonb3oBaTens:

nepegava 3aseplunnacb 6e3 omnbku

ERROR OUTPUT BOOL MonoxuTtenbHbIN PPOHT CUrHanM3mpyeT 06
(LQ,M,D,L) oLnbke (MMNynsC)

STATUS OUTPUT BOOL Oucnnen coctosiHms, ecnu ERROR = 1
(LQM,D,L)

SD 1 IN OUT ANY Ykazatenu Ha obnacTtu gaHHbIX B BalleM

- - (1,Q,M,D) cobcTBeHHom CPU, koTopble 6yayT

nocnaxsl CPU-napTHepy .

SD 4 ( O6nacTb AaHHbIX Ballero cobCTBEHHOTO
- CPU - SD_i == > RD_i obnactb AaHHbIX
CPU-napTHepa. JomkHbl ObITb
COornacoBaHbl C COOTBETCTBYHOLMMMU
obnacTtsMu napTHepa)

Training Center ST-7PRO2
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SFB kommyHukauumu: 6nok URCV (SFB 9)
STL npencraBneHue LAD npeactaBneHue
Cc NpuMepamu HasHa4yeHusi napameTpoB
DB 9 (ak3emnnsap DB)
CALL URCV, |_URCV(ak3emnnsip DB) SFB 9 (URCV)
EN_R:=10.5 /lcTapT ] —
ID:= W#16#3 /IST coegnHeHune EN ENO
R_ID:= DW#16#B1 /l Briokosas napa —EN_R NDR | —
NDR:= #NDR_F /[Mpuem HoBbIX AaHHbIx —| ID ERROR |—
ERROR:= #ERROR_F //IOkoH4YaHue c ownbkon | R ID
STATUS:= #STATUS_W /I WNHopmaunsa 06 owunbke — STATUS|—
RD_1:=P#DB3.DBX0.0 BYTE 100 //1 nokanbHasi nepem. ——| RD_1
RD_2:=P#DB3.DBX100.0 BYTE 100 //2 nokanbHasa nepem. RD 2
RD_3:=P#DB3.DBX200.0 BYTE 100 //3 nokanbHasa nepem. -
RD_4:=P#DB3.DBX300.0 BYTE 154 //4 nokanbHasa nepem. — RD_3
— RD_4
SIMATIC S7 Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.26 ">4 Knowledge for Automation

KpaTkui 0630p

SFB9 (URCV) acuHxpoHHO nornyyaeT AaHHble OT yaaneHHoro napTHepa SFB
"USEND". (MapameTtp R_ID gomxeH 6bITb ngeHTu4eH B obonx SFB.) Ecrin
3HadeHue curHana 1 nosinsietcsa Ha Bxoge ynpaenennss EN_R, 6nok
BbI3bIBAETCH, NOSNYYEHHbIE JAaHHbIE KOMMPYIOTCA B CKOHPUIYPUPOBAHHbIE
obrnacTtu ansa npuema. OTn obnacTy AaHHbIX YkasaHbl B napametpax RD_1 ans

RD_4.

Korga 6510k BbI3blBaeTCs BNepBble, CO3A4aeTcs "NOYTOBLIN ALWMK ANS npuema”.
Mpwn BCcex AanbHeNWnX BbI30BAX, AaHHbIE, KOTOPbIE NepeaarnTcs, nonyvaeT
NMOYTOBbLIN ALLMK.

MapameTp Bup Twvn HasHauyeHune

EN_R INPUT BOOL Onga RLO = 1 nonyyeHHble AaHHbIE
(1,Q,M,D,L KONUPYIOTCSA B CKOHAPUTYPUPOBaHHbIE
constant) obnactn gaHHbIX.

ID INPUT WORD Homep coeanHeHuna angd
(LQ,M,D,L S7- coeguHeHne
constant) ( Cm. Tabnuuy coefuHeHWn)

R ID INPUT DWORD ﬂapameTp AOJKeH ObITb nogeHTn4deH Angd
constant) HasHauyeHune 6no4yHbIX nap

NDR OUTPUT BOOL MonoXunTenbHbIR OPOHT (MMMYNbC)
(LQ,M,D,L) cuUrHanuaupyeT nporpaMme rnorib3oBaTens:

nepefaHbl HOBble JaHHbIe.

ERROR OUTPUT BOOL MonoxutenbHbIA POHT = owmnbka
(L,Q,M,D,L) (»mnynbCe)

STATUS OUTPUT BOOL Ouncnnen coctosiHms, ecnn ERROR = 1
(1,Q,M,D,L)

RD 1 IN OUT ANY YkasaTtenb Ha obnacTtu gaHHbix B CPU, roe

- - (1,Q,M,D) nony4eHHble AaHHbIe JOMKHbI ObIThb
T COXpaHeHb!.
RD 4 ( SD_i v RD_i fomkHbI COOTBETCTBOBATbL
- OTHOCUTENBbHO HOMEpA, ANWUHbI, U TUna
OaHHbIX.)
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SFB koMmMyHukauuu: 6nok BSEND (SFB 12)
STL npeacTaBneHue LAD npeactaBneHue
c npuMmepaMun Ha3Ha4vyeHNnd napamMeTpoB
P P P P DB 12 (sksemnnsap DB)
CALL BSEND, I|_BSEND(sk3semnnap DB) SFB 12 (BSEND)
REQ:=10.4 /lctapT ] —
R:=10.5 /IC6poc BSEND EN ENO
ID:=W#16#3 /I ST coeauHeHune EEQ DONE —
R_ID:=DW#16#B2 /I BnokoBas napa — —
DONE:= #DONE_F /IYcnewHoe OKOHYaHue D ERROR
ERROR:= #ERROR_F // OKOHYaHMEe C OWNGBKOW STATUS [—
STATUS:= #STATUS_W //Don. nudopmaumsn — R_ID
SD_1:=P#DB1.DBX0.0 BYTE 40000 //MocbinaeMmble AaHHble SD 1
LEN:= #DB_LEN //IOnuHa faHHbIX =
—— LEN
SIMATIC S7 Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.27 V”‘ Knowledge for Automation
KpaTkuin o630p SFB12 (BSEND) nocbinaeT AaHHble yaaneHHoMy naptHepy SFB "BRCV".

(MapameTp R_ID gomkeH BbiTb MAEHTUYEH NapaMeTpy B COOTBETCTBYHOLLEM
SFB). Npwu aTon nepegaye aaHHbIX MOXET ObiTb NepemelleHo ao 64 Koant
(npumeHsieTca k Bcem CPU). Nepepaya aktueBnsmpyeTcs nocre Bbidosa 6oka
N Korga MMeeTCsl NONOXUTENbHBIN (OPOHT BO BXOAHOM CUrHasne yrnpasreHus
REQ. MNepenaya AaHHbIX M3 NAaMSATU MOMb30BaTENs NPOUCXOAUT aCUHXPOHHO Mo
OTHOLLIEHUIO K 0O6paboTKe Nporpammbl NONbL30BATENS.

MapameTp Bug Tun HasHaueHue

REQ INPUT BOOL AKTMBU3MPYeTCS Nepegaya npu
(1,Q,M,D,L NONOXNTENbHOM (PpOHTE
constant)

R INPUT BOOL AxTnBuanpyeT cbpoc BSEND k
(1,Q,M,D,L MNCXOOHOMY COCTOSIHWIO NMpu
constant) NONOXUTENBHOM (poHTE

ID INPUT WORD Homep coeaunHeHuns gnsa S7-
(LQ,M,D,L coevHeHus (cMm. Tabnuuy
constant) coeuHeHN)

R ID INPUT DWORD MapameTp gomkeH ObITb OAEHTUYEH

- (L,Q,M,D,L) ans obomx SFB (BSEND n BRCV).
HasHaueHne 6novHon napel

SD_1 IN_OUT ANY [OaHHble, koTopble ByayT nocnaxsbl,
(LQ,M,D,L) OnVHa B yKasaTere He oLeHvBaeTcs

LEN IN_OUT WORD [nuHa 6rnoka AaHHbIX, KOTOpbI
(LQ,M,D,L) [OMKeH BbITb NepemMeLLeH

DONE OUTPUT BOOL CurHanmaunpyeT NonoXuTenbHbIM
(LQ,M,D,L) POHTOM (MMNYNLCOM) O

3aBepLueHun BoizoBa BSEND 6e3
owwmnbok

ERROR OUTPUT BOOL MonoxutenbHbIA POHT
(,Q,M,D,L) curHanuaunpyet ob onbke

( Mmnynbe)

STATUS OUTPUT WORD CopepxuT geTanmavpoBaHHoe
(1,Q,M,D,L) coob6LLeHne 06 owmnbke unm

npepynpexaexHne
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SFB komMmmyHukauuu: onok BRCV (SFB 13)
STL npeactaeneHue LAD npeactaBneHue
C NpuMepamMu HasHayeHUs napameTpos
DB 13 (ak3emnnsap DB)
CALL BRCV, I_BRCV(aksemnnsap DB)
EN_R:=10.4 /lcTtapT SFB 13 (BRCV)
ID:=W#16#3 Il ST coennneHue —1 EN ENO
R_ID:=DW#16#B2 /l Bnokosas napa — EN_R NDR —
NDR:= #NDR_F /I Mpnem HOBbIX AaHHbIX JR—
ERROR:= #ERROR_F // OKOHYaHMe C OWNBKOM I ERROR
STATUS:= #STATUS_W /I Bon. nHpopmaumns ' R_ID STATUS —
RD_1:=P#DB2.DBX0.0 BYTE 40000 //no4ytoBblin swyuk npuema —— RD 1
LEN:= #DB_LEN //anuHa NoYTOBOro AlWKKa -
— LEN
SIMATIC S7 Date: 04.11.2005 A‘( Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.28 o~ Knowledge for Automation
KpaTkui o630p SFB13 (BRCV) nony4aeT gaHHble OT yaaneHHoro naptHepa SFB "BSEND".

(MapameTp R_ID gomxeH ObiTb naeHTnyeH B o6omx SFB). MNocne Toro, kak
6ok BbI3BaH M 3HayeHne 1 nosensaeTcsa Ha Bxode ynpasneHns EN_R, 6nok
roTOB MONY4YnTb AaHHble. HayanbHbIN agpec o6nacTu npuema onpenerneH B
RD_1. lNocne kaxaoro nonyyeHHOro cerMmeHTa AaHHbIX, NocbinaeTcs
noatesepxaeHune naptHepy SFB n napameTp LEN moandmumpyetca. Ecnm 6nok
BbI3bIBAETCS BHOBb B TEYEHNE aCMHXPOHHOIO NprYeMa OaHHbIX, 3TO BedeT K
npegynpexaeHunto, BbIBOAUMOMY B napameTpe coctosHua STATUS; ecnm
obpalLeHne caenaHo, Korga 3HadeHue Ha Bxoge ynpasrnennst EN_R pasho 0,
npvem 3aBeplueH n SFB Bo3BpaLlaeTcs K UCXOAHOMY cocTosiHUMI0. [pnem Bcex
CEerMeHTOoB AaHHbIX 6e3 owmnbok o603HavaeTca napameTpom coctosiHusa NDR,
MMerLwmMm 3HaveHune 1.

Mapnmetp Bup Tvn Ha3sHauyeHue
EN R INPUT BOOL RLO = 1 SFB roTtoB ans npvema
- (1,Q,M,D,Lconst.) RLO = 0 npouenypa oTMeHeHa

ID INPUT WORD Homep coeanHeHuns S7-coeamHeHus (cm.
(1,Q,M,D,Lconst.) Tabnuuy coeauHeHnn)

R ID INPUT DWORD MapameTpbl AOMMKHBI ObITb MOAEHTUYHBI AN
(LQ,M,D,L o6omx SFB (BSEND n BRCV). HazHauyeHne
const.) ©noYHbIX Nap

RD_1 IN_OUT ANY YkasaTerb Ha NOYTOBbIN AWK ANs npuema.

Cneundukaumsa AnvHbl onpegensiet
MaKcMmarnbHyto AnvHy 6rioka, KoTopbin byaeTt
nonyyeH. ( 2048 cros.).

LEN IN_OUT WORD [nuHa gaHHbIX, NoyYeHHbIX 40 CUX nop (B
banTax)

NDR OUTPUT BOOL MonoxuteneHbIi PPOHT coobLuaeT
nporpamMme norb30BaTenst: MPUHSATbI HOBbIE
[AaHHble

ERROR OUTPUT BOOL [MonoXuTenbHbI POHT curHanusupyeT 06

oLmbke (MMNynbe)

STATUS OUTPUT WORD CopepxuT aeTanvavpoBaHHoe coobLleHre 06
oLmMbKe Unu nNpegdynpexaeHue

Training Center ST-7PRO2
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SFB kommyHukauuu: 6nok STOP (SFB20)

STL npeacraBneHune LAD/FBD npeactaBneHue
C npuMmepamMmm Ha3Ha4yeHna napameTpoB
DB20 (ak3emnnap DB)

CALL "STOP","I_STOP" (ak3emnnsip DB)
REQ:=10.0 /lcTapToBbI (OPOHT SFB20(STOP)
ID:= WH#16#1 /INe coeuHeHuUS. —EN ENO T
PI_NAME:= P#M100.0 Byte 9 /ICm. 3ameTky * —1REQ DONE +—
IO_STATE:= //He ncnonb3yeTcs |
DONE:= #DONE_F_20 [N eneunos ororaarue 1D ERROR [—
ERROR:= #ERROR_F_20 //OkoHuaHmne c owmnbkon —1P| NAME STATUS—
STATUS:= #STATUS_W_20 /INHndopmaumns o6 owmnbke | IO_ STATE

* Ykasatenb Ha Hadano ctpoku: "P_PROGRAM"

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.29 v,’« Knowledge for Automation
KpaTkui o630p Ecnn nmeetca nonoxuTenbHbld POHT Ha Bxofe ynpaeneHus REQ, SFB20

(STOP), aktuBMampyeT coctosiHne STOP Ha yganeHHOM yCTPOWCTBE,
agpecoBaHHOM |ID. N3ameHeHne pexuma BO3MOXHO, Korga YyCTPONUCTBO
HaxoguTca B RUN, HOLD unu pexxume 3anycka (startup). YcnewwHoe
BbINoNHeHne paboTbl obo3HavyaeTca 1 B napametpe coctosiHna DONE. Ecnn
npoucxogaT nodble owndkun, oHM 0603HAYEHEbI B NapaMeTpax COCTOSHMSA
ERROR 1 STATUS. Bo3o6HOBEHNE N3MEHEHWST PEXUMA MOXET ObITb Ha4YaTo
CHOBa B TOM k€ CamMOM yaaneHHOM yCTPOWCTBE TONbKO TOrAa, korga
npeablaywmii Boizos SFB20 6bin 3aBepLueH.

MapameTtp Bup Tun HasHauyeHue

REQ INPUT BOOL Mpun nonoxuTenbHbIM OpoOHTE
akTmusnpyet STOP B ycTpoiicTse,
agpecoBaHHoM ID

ID INPUT WORD O6paTnTech k Tabnmue CoeanHeHu
(La;M,D,L, (Homep coeauHeHus).
constant)

PI_NAME IN_OUT ANY YkasaTenb Ha obnacTb namsiTu, B

KOTOPOW pasMeLLEHO UMsI NporpaMmel,
koTopas 6yaet HavaTta (kog ASCII).
Ons S7 umsa OoMmKHO ObITb

P_PROGRAM.

I0_STATE IN_OUT BYTE MapameTp BbINONHEHUS (34ecb He
CYLLIECTBEHHbIN)

DONE OUTPUT BOOL MonoxuteneHbI PPOHT = PyHKUMA
BbINOSIHEHA

ERROR OUTPUT BOOL MonoxutenbHbii PPOHT = owmnbka

STATUS OUTPUT WORD CopaepxvT getanmanpoBaHHoe

coobLeHne 06 owmnbke nunm
npeaynpexaeHvie (4ecaTUYHOe YMCro)

Training Center ST-7PRO2
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SFB kommyHukaumn: 6nok START (SFB19)
STL npeactaBneHune LAD/FBD npeactaBneHue
C NnpuMepamMun HasHayYeHUs napamMeTpoB
DB19 (ak3emnnsap DB)
CALL "START","I_START" (sk3emnnsap DB) SFB19 (START)
REQ:=10.1 /I ctTapTOBBIN PPOHT EN ENO
ID:= W#16#1 /INe coeguHeHus.
PI_NAME:= P#M100.0 Byte 9 //Cm. 3ameTKy * —1REQ DONE —
ARG:= //lHe ncnonb3yeTtcs — I
IO_STATE:= //lHe ncnonb3yeTtcs ID ERROR
DONE:= #DONE_F_20 /lYcnewHoe okoHYaHue PI_NAME STATUS—
ERROR:= #ERROR_F_20 //OKOH4YaHne c ownbkon | ARG
STATUS:= #STATUS_W_20 /INHpopmaumns o6 ownbke
— IO_STATE
* Ykaszatenb Ha Havano ctpoku: "P_PROGRAM"
SlMATlC S7 Date: 04.11.2005 Iv Information and Training Cen}ter
Siemens AG 1999. All rights reserved. File: PRO2_10E.30 ’P4 Knowledge for Automation

KpaTkui o630p

Ecnn nmeetca nonoxuTenbHbld POHT Ha BXxofe ynpaeneHus REQ, SFB19
(START) akTMBM3MpPYET NOMHbIA peCTapT Ha yAaneHHOM YCTPONCTBE,

agpecoBaHHoM |ID. Cnegytowwime ycnoBusi OMKHbI ObITb BbINOMHEHbI, €CINK
yaaneHHoe ycTtpownctaso - CPU :

» CPU pomxeH 6biTb B cocTostHun STOP.
* KHOMOYHbLIV nepekntoyaTens CPU gomkeH 6bITb yCTaHOBNEH B NonoxeHve "

RUN" unn "RUN - P".

Korga nonHbi pectapT 3aBepLUeH U NOCbINaeTCsi NONoXUTENbHOE
NOATBEPXKAEHME BbINONHEHUA. Korga nonoxutensHoe NoaTBepXaeHne
oueHeHo, napameTp coctosiHns #DONE yctaHoBneH B 1. Ecnin nponcxogaT,
nobble ownbkn oHu obo3HaveHbl B napameTpax coctosHns #ERROR u

#STATUS.

MapameTp Bua Tun Ha3HaueHue

REQ INPUT BOOL AKTUBU3NPYET NOMNOXMUTENbHBLIM
(POHTOM MOSHbIV pecTapT B
ycTponcTBe, agpecoBaHHoM ID

ID INPUT WORD Ob6patutechb k Tabnuue coeguHeHNn

(1,Q;M,D,L, 32 HOMEPOM COefNHEHNS.
constant)

PI_NAME IN_OUT ANY YkasaTtenb Ha obrnacTb namaTu, B
KOTOPOW pa3MeLLeHO MS NporpaMMbl,
KoTopas byaeT HavaTta (kog ASCII).
Ons S7 nmsa OMKHO GbiTb
P_PROGRAM.

ARG IN_OUT ANY MapameTp BbINONHEHUs (He
CYyLLeCTBEHHbI)

10_STATE IN_OUT ANY MapameTp BbINONHEHUSA (HE
CYyLLEeCTBEHHbIW)

DONE OUTPUT BOOL [MonoXunTenbHbIN PPOHT = PYHKUUA
BbINOMHEHa

ERROR OUTPUT BOOL MonoXxutenbHbIA MPOHT = ownbka

STATUS OUTPUT WORD CoaepxuT AetanuanpoBaHHoe
coobLeHne o6 owmnbke nnm
npepynpexaeHue (4ecAaTU4YHOe YNCIo)

Training Center
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CALL "CONTROL"
EN_R:=10.2
|_DB:= WH#16#F
OFFSET:= W#16#0
RET_VAL:= MW4
ERROR:= Q 0.4
STATUS:= MW 4
|_TYP:= MB 52
|_STATE:= MB 53
I_CONN:= M 54.0
I_STATUS:= MW 102

STL npencraBneHue
C npuMmepamMmun Ha3HadyeHUa napameTpoB

SFB kommyHukauumn: 65nok CONTROL (SFC 62)

LAD npepcrtaBneHue

/I ctapT

/INe ak3emnnsapa DB —
/lana MynbTNaKk3eMnnsapos
/INucopmaunsa o6 ownbke
//OkOH4YaHue ¢ owmnbkon
/INncbopmaumnsa o cocToaHnn___|
/ITun SFB

//ICocTosiHne SFB —
//CocTosAHME coegnHeHus
/ICtatyc SFB

SFC 62 (CONTROL)

EN

—EN_R

|_DB
OFFSET
I0_STATE

ENO
RET_VAL
ERROR
STATUS
| TYP
|_STATE
|_CONN
|_STATUS

SIMATIC S§7

Siemens AG 1999. All rights reserved.

KpaTkui o630p

Date: 04.11.2005
File: PRO2_10E.31

A
V’ -

°

Information and Training Center
Knowledge for Automation

C nomouubto SFC62 "CONTROL" Bbl MOXeT caenatbh 3anpoc COCTOSHUSA
COEAMHEHUS U NOKaNbHOMO 3K3emnnspa

beHKLI,VIVI CO 3Ha4yeHMeM 1 Ha BXOAe curHana ynpasJieHuA

SFB. lNocne Bbl3oBa CUCTEMHOMN

EN_R pgenaetcs

3anpoc TeKyLLEero CocTosiHUA coeauHeHns u SFB, BbIGpaHHOIO ¢ NOMOLLIbO

|_DB.
MapameTp Bug Tun HasHauyeHue
EN_R INPUT BOOL MapameTp ynpaBneHusi ons 3anycka
DyHKLMN
|_DB INPUT BLOCK_DB Homep ak3emnnspa DB
(LQ;M,D,L,
constant)
OFFSET INPUT WORD CMeLLI,eHI/Ie Ona MynbTU3K3eMNnsapos,
(1,Q;M,D,L 1-bIt HoMep GaiiTa ak3emnnsipa DB
constant) ( Ecnu He mynbTuakdemnnsap= 0)
RET_VAL OUTPUT INT 8000H owwnbka gnst SFC62
(,LQ;M,D,L)
ERROR OUTPUT BOOL RLO = 1 owubKa B Te4eHne
(l QM.D L) BbIMNOJTHEHUSA
T SF C62
STATUS OUTPUT WORD Moka3s owwnbku ana SFC 62
(LQ;M,D,L)
I_TYP OUTPUT BYTE NoeHTudmkartop tuna
(,LQ;M,D,L) KOMMYHVKaumoHHoro SFB
|_STATE OUTPUT BYTE MpeHtndmkatop Tekywerorpada
(LQ;M,D,L) COCTOSIHUSI KOMMYHWMKaLWoHHoro SFB
| CONN OUTPUT BOOL CocTosiHne COOTBETCTBYOLWEro
- (| QM.D L) coeanHeHus
R 0 = coeanHeHne pasopBaHo
1 = coegnHeHWe UMeeTCs B HanM4mum
|_STATUS OUTPUT WORD MapameTtp STATUS onpalumBaemoro

(1,Q;:M,D,L) SFB
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S$7-400

YnpaxHeHue 10.1: KoHdurypupoBaHme S7 coeamnHeHUn

JNornyeckoe CPU
S7 coeanHeHue
(omHOCTOpOHHEE)

S§7-300

MPI=3

CPU (
Local ID@

PROFIBUS kabenb

MPI=2
MPI kabenb
MPI=0
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_10E.32 o~ Knowledge for Automation
3apgava Cospanwne cetn 13 geyx CPU S7-400 n S7-300 n koHdurypupoBaHue S7-
COeaNHEeHUs.
YTo penartb . Cospatb HoBbIN npoekT "SFB-Comm®".

. Cospgartb B Bawem npoekte ase HW craHuum ana S7-400 n S7-300.
. B HW Config onpegenutb pasnunyneie MPIl-agpeca gnsa asyx CPU un

"ceTb" n3 gByx CPU c obwmm obbektom "MPI Network" B Bawem npoekte.

. 3arteM 3arpysuTe gdaHHble KoHdurypauum B nHamsugyansHeie CPU,

nonb3ysacbk UHCTpymeHT HW Config .

. CoeanHutb cTaHuumn vyepes MPI kabenem 1 npoBepuTb pe3ynbTar,

ncnonb3ysa dyHkumto PG: "Accessible Nodes "

. KoHdurypuposate S7 CoeanHeHve mexay asymst CPU 3arpy3uts

CKOMNUNMpoBaHHyto Tabnuuy coeamHeHnii B S7-400-CPU.

. Wcnonbayto onumin meHio PLC -> Module Information, nposepuTb, 66110 nu

coeavHeHune akTuyeckn 3apesepsupoBaHo B S7-400-CPU
(3aknagka:Communication -> Reserved Connections)

. MpoecTtu nonHein pectapt S7-400.

MpoBepuThb, BbINO MM YCTAHOBIEHO 3ape3epBUPOBaAHHOE coeanHeHune. Ons
aToro, npoytute Online nHdopmauuto o coctoaHmm S7-400 CPU,
ncnonb3ysa onuumio meHto PLC -> Module Information.

3aTtem npoBepbTe 3aknagky Communication - 66110 M YCTAaHOBIEHO
3ape3epBMPOBaHHOE CoeauHEHNe.

O6patute BHMMaHue S7-300 He MMeeT HMKaKMX AaHHbIX KoHdurypauum n Online-gaHHbIX, KOTOpble

6bl 4anu 6bl MHGOPMaLMI0 OTHOCUTENBHO 3ape3epPBMPOBaHHbLIX U (haKTUYECKU
MCMONb3yeMbIX CBSA3EN.

Training Center
for Automation and Drives

ST-7PRO2
Page 10-32/34 BasoBble 1 paclumMpeHHble S7-KOMMYHUKaLMK



SIEMENS

YnpaxHeHue 10.2: KommyHukauum ¢ SFB GET/PUT
§7-300
Mporpamma B S7-400
S$7-400
OB 1
r ________ .I I 1 1 1 1
|CALL SFB14,0B14 | CPUGS CPU
IREQ=10.0 '
D=6 | 0
] I
- | 1
ICALL SFB 15,0B15 |
IREQ=10.1 |
:ID::W#16#1 :
g : QB 40 180
I i
GET aw 42 w4
W 30 Qw 12
PUT
SIMATIC 87 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. Al rights reserved. PRO2_10E.33 ">4 Knowledge for Automation
3apava Ina S7-400 cospgante OB1 co crnegyowmmm OyHKLMOHANbHBIMA
BO3MOXHOCTAMMU:
* yepes BxoA 128.0, IBO u IW 4 n3 S7-300 HyxHo 3anucats B QB40 nnn QW42
B S7-400.
* yepes Bxog 128.1, IW30 n3 S7-400 HyxHO 3anucaTtb B QW12 B S7-300.
Yrto genatb 1. Cospante nanky S7 Program ¢ nmeHem SFB_GET_PUT.

2. Pepaktnpyite OB1. Co3gante cetb (network) “SFB_GET”, B KoTOpO#
BbizoBuTe SFB, “GET" (nepekntoyatens 128. 0).
Mpu BbI30Be “GET” yntaetcsa IBO n3 S7-300 n 3anuckiBaetcs B QB40
S7-400. Takke untante cogepxaHue IW4, n soieegnte 310 kK QW42 S7-400.
3. Cospanite cetb “SFB_PUT” n BeizoBute SFB “PUT” (nepekntovatens 128.1).
Mpu BbI3oBe “PUT” nepepatot IW2 13 S7-400 8 QW12 S7-300.
4. Mepepatb BbixogHou napameTp STATUS (umnynsc) SFB Ha undposon
ancnnen (QW38) S7-400.
5. 3arpysuTtb OB1 B S7-400 CPU n npoBepbTe Bally nporpamMmmy.

Training Center
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| CALL SFB20,DB20
IREQ=128.0
| ID:=W#16#1

| CALL SFB 19,DB19

YnpaxHeHue 10.3: KommyHukaumm ¢ SFB START/STOP

Mporpamma B S7-400

S7-300
TNornyeckoe CPU
S7 coeanHeHne
(oAHOCTOPOHH 0

I REQ=1 28.1 S7-400 MPI=3
1 1D:=W#16#1
| PI_NAME:= P#M100.0 Byte 9 |
I
! CPU(
N |
LocalID ]
MPI=2
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_10E.34 "kd Knowledge for Automation
3apava Ina S7-400 cospgante OB1 co crnegyowmmm OyHKLMOHANbHBIMA
BO3MOXHOCTAMMU:
* yaaneHHbl napTHep (S7-300) moxeT 6biTh "ocTaHoBNEH" Yepes Bxog 128.0
* yOaneHHbIN napTHepP MOXeT ObITb "3anyLueH" yepes Bxop 128.1.
Yto pmenatb 1. CospawnTte nanky S7 Program ¢ nmexHem "SFB_START_STOP”

2. Pepaktnpynte OB1. CosganTte cetb "P_PROGRAM", B KOTOpOM BhbI
coxpaHsieTe cTpoky "P_PROGRAM” B mepkepax ot MB100 go MB109.

3. Cospgante cetb “SFB_STOP”, B koTOpOW Bbl BhibiBaeTe SFB “STOP”
(nepekniovaTens 128.2).

4. l'eHepupyniTe ceTb “SFB_START”, B koTOpOon Bbl BbidbiBaeTe SFB “START
(nepekntovaTens 128.3).

5. MNepepaiite BbixogHon napametp STATUS (nmnynbc) SFB Ha uudposon
ancnnen (QW38) S7-400

6. 3arpysute OB1 B S7-400-CPU 1 npoBepbTe Bally nporpamMmy.
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SIMATIC S7-400
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SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_T1E.1 o~ Knowledge for Automation
CopaepxaHue Ctp
SIMATIC S7-400: OBB0P  .eieeiiitiieeiitiiieestieeeeeeteeeesstteeeestteeeeaaseeeesssteeeesssaeaesaseeeessseeesnsaeaessaseeeesnssneeans 2
S7-400 O030D MOLYIIEM  .ueeiieeiiiiieeeettieeeetteeeeeteeeeessteeeasnteeeeaasteeeesnbeeeeabeeeesansaeeeaseeeesasteeessnseeeesanseeesas 3
Crovikn gnst yctaHoBku mogynen (KOp3uHbl - racks) S7 - 400 ......cccvveeveeiiiiieeeeeeeecee e 4
CYMMETPUYHBIA 1 aCUMMETPUYHBIN MYTTBTUKOMITBIOTUHT ....etiieeiiieeeeiieeeeaiieeeeeiteeessnteeesamseeesenneeeeeenees 5
LIeHTPanm30BaHHAA KOHMMIYPALIMS ... ....eeeeeeeeieeeeeeaaaeaaieeeeeaeeaasneeeeaaeeaaaanneeeeaeeaaaannneeeeaeeeaannneeeeaeeeanns 6
MapameTpbl MOAYyNeN: NOrMYecknin agpec, YacTb n3obpaxeHus npouecca (Part Process Image) .... 7
HasHauyeHne napameTpoB MOAYMNEN: AHANOTOBBIE MOLYIIM ...cciiuuiieiiueeeeaaiteeaesaieeesanneeeesnreeeseneeeeenees 8
KOHMUIYPALINA MYTIBTUKOMITBROTUHTE ....eveeeiitieeeiiieeesittee e st e e et e esaasbee e s st e e e ate e e enbbe e e enbeeeeanbeeeeeanee 9
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PacwnpsemMocTb CUCTEMDI

e BbiCOKO NNOTHOCTbL MOHTaxa

e [InnnomupoBaHHas 3¢ cdekTuBHoctb CPU

e MynbTUKOMNbLIOTUHT - MHOTONMpOLleCCOpHas obpaboTka
MoxeT 6bITb NOAKNIOYEHO A0 21 KOP3UHbI paclnpeHus

Wnpokun ananaszoH moaynen (SM, FM, CP) ; ; ; ; : : : ; ;

M'm6kne cpenctBa paboThbl C ceTAMMU

O dheKkTnBHOCTb

e Bbicokoe bbicTpoaencTBUe npoueccopa
(no 80 HC Ha ABOUYHYIO KOMaHAY) H

Monb3oBaTenbckaa namMmAaTb Ao 20 M6oauT
MowHble cpeacTBa CBA3MU

yHVIBepcaJ'IbHOCTb
e CneuuanbHble pyHKUUMN
e CneunanbHble cpeacTBa BCTpauBaHusa S5

SIMATIC S7-400: O630p
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SIMATIC S7-400

PacwupsemocTtb

AdrcpekTMBHOCTL

YHu BepCcaribHOCTb
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File: PRO2_11E.2 ’>4 Knowledge for Automation
PLC SIMATIC S7-400 cooTBeTCTBYET CpegHeMy 1 BEPXHEMY YPOBHSM
ynpaBneHus. MogynbHbi, 6€3 BeHTUNsiTopa, 0bnagaoLmii BbICOKOWN
pacLIMPSIEMOCTbIO Y MPOYHOCTLIO, BOMbLLIMMN BO3MOXHOCTSIMM MO CBA3U U
BbICOKOWN 30 hEKTMBHOCTBIO - BCE 3TO AenaeT AaHHbii PLC nogxogawmm onsi
TpeboBaHusi pa3HOOOpPa3HbIX MPOEKTOB.

CneumanbHble xapaktepuctukmn S7-400:

* [pocTor MoAynb, BLIMOMHEHHbIV MO BUOPOCTONKOM TexHonorun. Bce mogynum
UMEIT MOryT paboTaTb 63 BEHTUNATOPA N UMEIOT BbICOKYHO NNOTHOCTb
MOHTaxa. o cpaBHeHMIO ¢ S5 NPOCTPaHCTBO MOHTaXa yMeHbLUEHO Ha 54 %,
NPOCTPaHCTBO Ha MOAKIHYEHME BXOAa - BbIXOAa YMEHbLUEHO Ha 45 %.

» S7-400 npegnaraeT macwTabupyemocTb bnarogapsi CNeEKTPY AOCTYMHbIX
mogynen CPU, a Takke CUMMETPUYHYIO U aCUMMETPUYHYIO BO3MOXHOCTb
00paboTkM AaHHbIX B MHOTOMPOLIECCOPHOM CUCTEME.

* LLMPOKOE pa3Hoobpa3sne Moaynen, To eCTb ANst KaX40N NPUKIagHON
nporpamMmbl cyLiecTBytoT nogxoaawme CPU, curHanbHble Moaynu,
hyHKLMOHaNbHbIE MOAYIN U MOZYIN CBA3N.

» Pacwmpsiemblin MakcumMym 21CTOMKOM pacLUMpeHrs U JONONHUTENbHbLIMU
pacnpegeneHHbiM1M Mmogynsamm Yepe3 PROFIBUS-DP

* BoamoxxHocTun paboTel B ceTn Yepe3d MPI, PROFIBUS wu Industrial Ethernet
aenatT S7-400 ygobHbiM anst 3agad adhpeKTUBHOIO yrnpaBneHusi NPOLLECCOM.

* Beicokas ckopocTb 06paboTku ( 80 ns Ha KOMaHA4y) 1 Nonb3oBaTenbckas

namatb 0o 1.6 M6 genatoT BO3MOXXHOW peann3aunio CroXHbIX 3agay
aBTOMaTU3aLUMN.

* Bbicokas adhdhekTMBHOCTL cBs3M no wnHe (10.5 M6oga) rapaHTupyeT ObiCTpyto
CBA3b C BbICOKOU NPOMYyCKHOU CMocobHOCTLIO OaHHbIX.

* YHMBepcanbHOCTb Brarogaps cneumanbHbiM OyHKUMSM Tuna:
nepesanyck, yaaneHve u Bctaska mogyns B pexume RUN u T.4.

* Kpome T0ro, S7-400 npegnaraet cneunarnbHble BO3MOXHOCTU nepexoa oT S5
ao S7 Tvna:

- ucnonb3oBanune S5 IPS nnn WFS B S7 LeHTparnbHbIX CTOMKax
- nogkntoYeHne S5-moaynen paclumpeHust K LeHTpansHowm cTorke S7.
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Rack (kop3uHbI)

UR 1,2
ER 1,2
CR2

S7-CPU

CPU 41241

CPU 414-1
CPU 414-2 DP
CPU 416-1
CPU 416-2 DP
CPU 417-4

M7-CPU

CPU 486-3
CPU 488-3
CPU 488-4
CPU 488-5

[ ™ ]

3m ¢ K-wmHon
3m 6e3 K-WnHbI
100m c K- wimHom
600m ans IM314 B S5

nonepeyHo-ABUraloWNXCs YCTPONCTB
CPUAISH —— M7-FM
CPU 413-2 DP J J
B

A

S7-400 o630p moayneun

I
el Jeeielelslelels—I2 / 2-KaHanbHbIN CYETYUK
I
o

o KHTponnepsb! Kynauka
Mo3uumoHupoBaHue Ans cepBonpuBoaa

Mo3uunoHupoBaHue AnsA 6GbicTpoAencTBYOLWEN

T =]

1-KaHanbHbIN TOYKa-K-TOUKe
2- KaHaNbHbIN TOYKa-K-TOYKE
Ethernet

Profibus
32 x DC 24V
16 x UC 24-60V (npepbIB. + AMArHocT.)
16 x UC 120-230V 8xUllor4 xR, 13 6ut
16 x UC 120 V (npepeIk, + AnarHocT.) BpeMms npeobp. Ha kaHan 25 mc
32 x AC 120V 8 x U/lITCor. or 4 x R/IRTD,
16 x AC 230V (npepbiB. +\gnuarHocr.) 14 6uT, Bpems npeobp. Ha kaHan 25 mc,

C NUHeapu3auuen U crnaxvBaHuem

8x Ul/lor4 xR, 14 6ut

BpemMs npeo6p. Ha kaHan 50 mMkc

16 x U/I/TCor. or 8 x R/RTD, 16 6uT,
BpemMs npeo6p. Ha kaHan 2.5/25mc, with ¢
NMHeapu3auunen n crnaxuBaHnem

230V / 4A
230V / 10A
230V / 20A
24V [ 4A 32 x DC 24V, 0.5A
24V [ 10A 16 x DC 24V, 2A
24V 20A 16 x AC 120/230V, 2A

16 x UC 5..230V, 5A, relay

8 x U/l, 13 6uT
8 x AC 120/230V, 5A 8 x U/l 14 6t

SIMATIC S7

Siemens AG 1999. All rights reserved.

CToMKun

S7 CPU:

FM

CP

Date: 04.11.2005 ;v Information and Training Center
File: PRO2_11E.3 ”4 Knowledge for Automation

Cnegytowme cToviku goctynHbl ans S7-400:

* UR1/UR2 paspaboTaHa kak yHuBepcasnbHasa CTONKa U MOXET UCNOSb30BaThLCS
Kak LleHTpanbHas CToMKa Unn Kkak cToka pacumpenuns. OHa cogepxuT cnoThbl
OAMHOYHOW WnpuHbI - 18/9 WTyK, a Takke P- n K- WuHbI.

* ER1/ER2 - cTovku pacwmpeHus 6e3 K-LunHbI.

* CR2 - cermeHTMpoOBaHHas LeHTparnbHas CTonKa Ans CUMMETPUYECKON
06paboTkn AaHHbIX B MHOrOMNPOLECCOPHON CUCTEME.

S7-400 CPU coemecTumbl cBepxy ¢ STEP 7-nporpammamu nonb3osatens. OHu
CYLLeCTBYIOT B ABYX BEPCUAX: OANHOYHAS LUMPUHA N ABOWHAS LUMPUHA C
WHTEerpupoBaHHbIM MHTepdencom Mactepa DP.

Makcrmym 64 DP-ynpaBnsiemble cTaHUuM MOXET ObiTb agpecoBaH Yepes
NHTerpnpoBaHHbIn nHTepdenc DP. MakcnmanbHas ckopocTs B 6oaax -

12 M6oga.

FM ans nosavumoHnpoBaHus, ynpasneHns ¢ 06paTHOM CBA3bIO(3aMKHYTOro
KOHTYpa ynpaBsrieHns) 1 cyeTa 3ameHsoT crnektp SS [P .

Kpowme Toro, M7 FM moxeT BbITb BCTaBMNeH kak cBOBGOAHO NporpamMmmupyemMbii
Ha a3blke C MOAYNb ANSA ynpasneHus npoL,eccom.

Croukn pacwmpenus SIMATIC S7 n SIMATIC S5 moryT GbITb CBSI3aHbI C
S7-400 LeHTpanbHOW CTOMKOW Yepe3 NHTEPdENCHbIE MOAYIIN.

Moaynun CP genatoT BO3MOXHbIM nogkntodeHme CPU k cnegyowmnm ceTsam:
* Industrial Ethernet (CP 443-1)

* PROFIBUS (CP 443-5)

» CeTb TOuKa-k Touke (PtP) (CP441-1 n CP441-2)

Kpome Toro, kaxagbin CPU umeet nurepdenc MPI ana nogkntoveHms Kk MPI
cetn. Makcumym 32 ctaHumMm MOXeT ObiTb cBsidaHO MPI ceTbio.
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Kop3unHa

CTOoMKM Ana ycTaHOBKU Moayneun (Kop3uHbl - racks) S7 - 400

MoxHO Takke 1cnonbL3osaTb

/ KaK KOpP3uHbI pacLUMpPEeHNs
UR1/UR 2

P-wuHa

CeFMeHTVIpOBaHHaFI KOp3nHa

,14 K-lwunHa

14

O11 po 4 CPU
(ANA CUMMETPUYHOTO
MYMbTUKOMMBIOTUHIA)

CR 2

P-wwuHa P-wmHa
cermeHT 1 CerMeHT 2

, K-wuHa
74 KOp3MHa pacwmnpeHuns

2 PLC ¢ pa3anuyHbIMn pabounmmn pexumMamu,

P-wuHa

KOMMYHMKaumn mexay CPU
Yepe3s o6yt K-wmnHy

ER1/ER 2

SIMATIC S7

Siemens AG 1999. All rights reserved.

UR1/UR2

CR2

ER1/ER 2

HeTt npaBun gns
crnoToB

Date: 04.11.2005 " Information and Training Center

File: PRO2_11E.4 y Knowledge for Automation

UR1/UR2 mMOXeT ncnonb3oBaTbCA U Kak LleHTparibHasi CTOMKa M Kak CTOMKa
pacwupenusa. OHu nmetoT napanneneHyto 1/O wunHy (P-wumnHa) ans 6eicTporo
obmeHa curHanamum Beoga - BbiBoga (1.5 mkc/ 6aiToM) U KPUTMYHOIO No
BpeMeHM A0CTyna K CUrHanbHbIM MOAYSISIM.

Kpome Toro, UR1 (18 cnotoB) / UR2 (9 cnoToB) uMeroT nocnenoBaTenbHylHo,
MOLLIHYIO0 KOMMYHUKaUMOHHYO WinHy (K WrHY) Ans ObIcTpoaenCTBYIOLLErO
obmeHa gaHHbiMu (10.5 Mbog) mexay yanamm K-wunel (S7/M7 CPU, FM, CP).

Paszgensas P-wiunHy v K-LWnHyY, Kaxxgon 3ajade HasHavyaeTcd coOCTBEHHas
cUcTeMa LUMH. YNpaBeHNe n CBs3b MMEKT COOCTBEHHLIE OTAENbHbLIE CKOPOCTU
nepegayn gaHHbIX, Takum obpasom obecneumsas rnagkoe n 6eCKOHIMKTHOE
yrnpaBsrneHue n JencTeme CBA3N.

CermeHTMpoBaHHas ctorka CR 2 - WwinHa BBOAA - BbIBOAA, pa3gerieHHasi B ABa
cermeHTa ¢ 10 1 8 cnotamn. OgnH CPU MoxeT ncnonb3oBaTbCA B KaXKO0oM
cermeHTe. Kaxgbin CPU - macTep B COOTBETCTBYHOLLEN P-LLUMHE 1 MOXeET
obpalLaTbCst TONbKO K COOCTBEHHBLIM CUTHamNbHLIM MOLYMAM.

Mepexoabl pabo4vero pexxnma He CUHXPOHN3MPOBaHbI, TO ecTb CPU MoryT GbiTb
B pa3nunyHbIX paboumnx pexumax. Oba CPU mMoryT cBa3biBaTbCA Yepes
HenpepbIiBHYIO K-LunHY.

ER1 (18 crnotoB) /ER2 (9 cnoToB) He UMeIOT K-LUMHbI 1 NNHWIA NpepbIBaHUN,
HeT nuTaHus 24V ans mogynen n nutaHusa ot batapen.

Wckntoyenue: PS ctont cambimM neBbiM, a npueMHbin IM B ER - cambiv
npaBbIM.
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CUMMEeTPUYHbIN U aCUMMETPUYHBLIN MYJNIbTUKOMMNbIOTUHT

e CuMMeTpUYHBLIN O6was 1/0-wnHa (P-wuHa)

MYNbTUKOMNBbKOTUHT
e
i
i
Wil

T |
=1
[

O6was KOMMYHMKaLUOHHaA WWHa

(K-wuHa )
1/0-wmnHa cermeHT 1 1/O-wwinHa cermeHT 2
® acummeTpuqum e AR ﬁ
MYNbTUKOMNLIOTUHT || || I ! ‘, I
Lo i 8
kY GOLLLANN] B
CermMeHTMpOBaHHas O6was KOMMYHMKaLUOHHaA WKHA
KOp3uHa
S | MAT | C 87 Date: 04.11.2005 ;v Information and Training Center
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MynbTukomnbtoTuHr OBpaboTka AaHHbIX B MHOrONPOLECCOPHON cucteme (MynbTUKOMIMBIOTUHN)
aenaet cuctemy PLC macwrtabupyemoli, To ecTb 3TO fenaeTt cuctemy dornee
3a(bPEKTUBHON N yBENUYMBAET €€ PECYPCHI, TO ECTb NaMsiTh, NAMSATb MEPKEPOB,
Tanmepsbl, cHeT4mkn 1 T.4. CnoxHasa 3agada, Hanpumep, MOXeT ObITb
pasgeneHa mexgy otaensHoeimn CPU.

CyYMMeTpUYHbIN Mpu cummMeTpryHOI 06paboTKe AaHHLIX B MHOTOMPOLIECCOPHOW CUCTEME BCE
CPU (makcumanbHo 4 CPU) coBMeCTHO ncnonb3ytoT obwme P- n K-wnHbl. B
YaCTHOCTW, CyLLecTByeT 0aHO obLee agpecHoe NpoCTPaHCTBO BBOAA - BbIBOAA,
B KOTOPOM OTOBpaxeHbl agpeca BCeX CUrHarnbHbIX MOAYNen.

Kaxgpblii BCTaBMEeHHbIN Moy b AOMXEH OAHaKo BbITb Ha3Ha4eH npu
koHGurypuposaHun CPU. CPU 3atem BbinonHseT “©OyHkunn Mactepa ” ans
3TOro Moayns, Tuna:

* MOflyYeHne nNpepbiBaHUiA OT MOAYNS
* Ha3Ha4eHVe NapameTpPoB MOLYIIO
» foctyn K mogynto yepes L PBxx, T Wxx u T.4.

Mepexoabl pabo4yero pexxmmMa CMHXPOHU3NPOBaHbI, TO ecTb Bce CPU umetot
OAMH W TOT Xe pabouunin pexxum. CHapy>Xu KaXKeTcsl, YTO CTaHUMs npegcrasnseT
oauH 6onbLuon PLC.

ACUMMETPUYHbIN AcMMeTpuYHas o6paboTka AaHHbIX B MHOTOMPOLIECCOPHOM cucTeme
nocturaetcs ¢ nomoulbtio CR2. CermeHTMpOBaHHas CToMKa CoaepXuT ABa
oTAenbHbIX cermeHTa P-LunHBbI.

OpanH CPU ycTaHOBNEH Ha CErMeHT WWHbI BBOAA - BbiBoga. Moaynuv Beoaa -
BbIBOAA NOKanbHO Ha3HayveHbl aTomy CPU. CPU paboTtatoT He3aBMcumo apyr
OT gpyra 6e3 CUHXpoHU3aLmn nepexonos padodero pexuma. Kaxabin CPU
nmeeT co6CTBEHHOE agpecHOe NPOCTPaHCTBO BBOAA - BbIBOAA.

O6Lwasn WrHa cBA3KM aenaeT CBs3b MeXay ABYMSI MOAyNsSIMU BO3MOXHOMN 6e3
NCMONb30BaHUS AONONHUTENBHBIX annapaTHbIX cpeacTB. CHapyXu KaxeTcs,
YTO 3TO COOTBETCTBYET [IBYM MHAMBMAOYalbHbIM KOHTPONIepam, KoTopble
cBA3aHbl Yepe3 K-wwnHy. [anbHelilime npeuMylLecTsa:

* space saving in the control cabinet npocTtpaHcTBO, coxpaHsioLleecs B
yrnpaensoLiem kabmHeTe

* SKOHOMUA AeHer, TaK Kak Tpe6yeT09| TONbKO OAHAa CTOMKa U O4UH UCTOYHUK
nnTaHnA.
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KoHdurypupoBaHue

LleHTpanM3oBaHHOMN
cTaHUum

CospnaHue
KoHdurypauum

O630p kaTanora

Bbi6Gop cTonkn

File: PRO2_11E.6 4)« Knowledge for Automation
- A4

[nga ueHTpanm3oBaHHOW KOHUrypaumm ynopsigodste mogynm psgom ¢ CPU
Ha LUeHTparnbHON CTOMKE N NPOABUraNTECH K CTOMKaMU pacLUNPEHUS.

YTtoObl co3gaTb KOHUIypaLMo CTaHLMM MOCTYNanTe creayowmm obpasom:

1. MNMpexae Bcero KNMKHMTE MbIWbIO HA Xernaemyto annapaTHYo CTaHuuIo.

2. Boibepute meHto Edit -> Object, oTkponTe unu gBaxabl LWENKHATE Ha CUMBOI

Hardware B npaBom okHe. OKHO BbIBpaHHOM CTaHLMU OTKPbITO.

3. Wenyok Ha cumBone KaTtanora otobpaxaet HW Catalog ¢ TekyLmmun
KomnoHeHTamun. 3 kaTanora nepetawmre metogom "drag and drop" cTonky
(Rack) n mogynu B OKHO CTaHuuW unu B Tabnuuy koHdurypaumm
COOTBETCTBYIOLLIEN CTOMKM.

LLlenyok Ha 3Hak "+" OTKpbIBaeT CBA3aHHYIO MOACTPYKTYPY, LENYoK Ha 3HakK "-" -

3akpbiBaeT. [locne Bbibopa moayns ero Hanbonee BaxHble TEXHNYECKUE

AaHHble NOABMSATCA B CTPOKE COCTOSHUSI OKHa KaTanora.

Koraa Bbl OTKpbIINM OKHO CTaHUMW M annapaTHbli Katanor, Bel moxeTe

npogormkaTb cneayoLmm obpasom:

1. B 3aBUCMMOCTM OT TUNa ctaHumm Bolbepute pasgen S7-400.

2. Mpexpae Bcero oTkponTe nogpasgen RACK 1 nepetawjute CTONKY B OKHO
cTaHumun cnesa. [Nyctasa Tabnuua oTobpaxaeTca ANst KaXXA0oW CTOWKU.
CTOWNKM CMHXPOHHO NpeacTaBnsoTCcA Tabnuuammn koHdurypaumm B STEP 7.
OTn Tabnuubl KOHOUIypaLMN UMEIOT PSA YCTAHOBOYHLIX JIMHWUIA C HOMEPaMMU,
paBHbIMU HOMEPY MOAYemn, KOTopble MOryT BbITb YCTaHOBIEHbI B CTOMKY.

3. 3arem, ncnonbaysa metog "drag and drop"”, KONMpynTe xenaemMmble MOLYN
HaneBo B NycTble CMOThI B Tabnuue.
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MapameTpbl Moaynen: Norn4eckum agpec, 4actb M3obpaxeHus
npouecca (Part Process Image)
General Addreszes I

Inputs

Start; IEI [¥ Part process imaas

End: 3 Ho.: IE.' 3:

Cancel | Help |
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Siemens AG 1999. All rights reserved. File: PRO2_11E.7 ">4 Knowledge for Automation
oowun Cuctema S7 -400 nmeeT 3agaHHyo Mo YMOMYaHWIo agpecaumnio Ans Mmoaynem

BBOJA - BbIBOAA. OTW 3HAYEHUSA MO YMONYaHMIO AENCTBUTENbHbI, MOKa Apyrue
napameTpbl He 3arpyxeHbl B CPU.

Appecauums 3HaveHnst agpecoB MoAyren No yMon4aHuoo 3aBUCST OT:

Mo yMOs4yaHuo * HoMepa CcTonkn. Homep yctaHoBneH Ha npueMHoM IM nepekntovartenem
(1 .. 21), ueHTpanbHas cTovika Bcerga nmeet Homep 0
* crnota Moayns B CTOMKe. 3afaHHbIN MO yMONYaHUio agpec Moayns
paccyMTbIBaeTCH M3 9TUX OBYX 3HaYEHUN criegyrowmm obpasom:
HayvanbHbIn agpec umMdpoBoro Mogyns = [(Homep CTonkmn) x 18 +

Homep crioTa -1] x 4
HauvanbHbI agpec aHanoroBoro moayns = [(Homep cTovku) x 18 +
Homep crioTa -1] x 64 + 512

Part Process Image [Momumo nonHoro nsodpaxeHus npowecca, Bbl MOXXeET HazHavyaTb napameTpbl,
onpegensowue o 8 yacten nsobpaxeHun npouecca. Hactn nsobpaxeHuns
npouecca MoryT MOAMMLUMpOBaTLCS B MporpamMmmMe norib30BaTeris C MOMOLLbIO
cucTeMHbIxX dyHkumi (SFC 26/27).

Takum o6pa3oM, nonb3oBaTesib MMeeT BO3MOXHOCTb MCMOMb30BaTb

KOHLIeNumMio n3obpaxeHnsi npoLiecca, kotopas Obina nepeoHavanbHO

paspaboTtaHa Tonbko Ans knacca npyoputeta OB1, onsa gpyrmx knaccos

npuoputeTa, Hanpumep OB35 ansa anropMTMoB ynpaBneHus.

BHyTpn OB35 Bbl MOXeTe 3aTem nocTynatb CriegyroLmm oopasom:

1. CunTbiBaHME TEKYLUMX BXOLAHbIX 3HA4YEHUI ¢ nomoLbio SFC26 B Tabnuuy,
CBSI3aHHYIO C YacTblo U3006pakeHns BXOAHOrO npotecca.

2. Bbi3oB anroputmMa ynpasneHus. ANroputM yrnpaBneHnsi NuweT HOBble
3HayeHVs B 4YaCTb COOTBETCTBYHOLLEN Tabnuubl n3obpaxeHns BbIXOQHOIO
npovecca.

3. BbiBoa yacTu Tabnuubl n3obpaxkeHust BbIXOAHOTO NpoLecca C MOMOLLbHO
SFC27 Ha Bbixoapl.

Training Center ST-7PRO2
for Automation and Drives Ctp 11-7/34 SIMATIC S7-400
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Ha3HauyeHue napameTpoB MOJJ,Y.HGVI: aHanoroBble MoAyIu

Properties - Al16x16Bit - [R0/513)
General  Addresses | Inputs - Part 1 | Inputs - Part 2 |
1
[T | Properties - Al16x16Bit - (RD/513) E
Start: General | Addresses  nputs - Part 1 | Inputs - Part 2 I
. |
End 543 DG P operties - Al16x16Bil - (R0/513) []
7 Diagnostic interrupt
General I Addressesl Inputs - Part 1 Inputs - Part 2 I
Fieference temperature: IE Input | Nl 4 | » |H| 1] | 1 | 2 | 3 |
Input 4 | 4 Meazurement
Tearestics Type of measurement: W W d i
“wire break: Measuring range: +4- 10 +410% +410% +~10%
Reference channel eror: Cading key sstting: [A4] [&] [&] [&]
Underflovs:
Interference Frequency BOHz BOHz BOHz GO Hz
Dveriow Smoothing: Hone Hone Mone None

Short circuit to ground:

Reference junction: I -- I =a I 2 I -

Trigger for hardware interupt

E————— End of cych
rer;cr?agyocneinput: | r ” r ” T ” T |
-_— Upper limit value: g W W W W
Lawer limit value: 8 W W W W
Cancel | Help
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_T1E.8 o~ Knowledge for Automation
HasHauyeHue Bcem Moaynu ¢ HasHavyaembIMy NapaMeTpamMu, HanpUMep aHaroroBble

napamMeTpoB MOAYNA MOAYMM, MapamMeTpbl MOFyT HadHa4YaTbCs C MOMOLLLI0 MHCTpyMeHTa HW Config.
[ns aHanoroBbIx Mogynen umeeTcsi ob6bIYHO OTAENbHAs 3aknagka Ans
HasHa4yeHusi NnapameTpoB. Takum obpas3om, Hanpumep AN aHaroroBoro
moaynsa S7-400 moryT 6bITb YCTaHOBNEHbI Ha MHOAMBMAOYAIbHOW 3aKragke
crefytoLme napameTpbl:

Addresses * HavanbHbIn agpec moayns
* Homep yactn usobpaxeHus npowecca
+ OB annapaTHoro npepbiBaH1s

Inputs - Part 1 * PaspelueHne gns annapaTHOro U gMarHOCTUYECKOro npepbiBaHum
» PaspelueHune cneumdmryeckoro ansa kaHana guarHoCTuKu:
- Mpoeepka obpbiBa nposoga (Wire break check)
- Owwubka kaHana ccoinkn (Reference channel error)
- Bbixog 3a HuxkHioo rpaHuly (Underflow)
- MNepenonHenue (Overflow)
- KopoTkoe 3amblkaHue (Short circuit to ground)

Inputs - Part 2 *  Tun namepenus (Type of measurement)
» [manasoH namepenunn (Measuring range)
» TogaBneHue 4YactoTbl nomexu (Interference frequency suppression)
* CrnaxwuaHue (Smoothing)
* BepxHas 1 H/WXHas npedenbHas BenuyMHa ons annapaTtHoro npepbiBaHns
(Upper and lower limit value for hardware interrupt)

Training Center ST-7PRO2
for Automation and Drives Ctp 11- 8/34 SIMATIC S7-400
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[Lf HW Config - SIMATIC 400 Station
Station Edit Inzert PLC View DOptions ‘window Help

KoHdurypauums MynbTUKOMNbIOTUHIA

Froperies - CPU 4131 - [ROSE)

Genesl | Stanp | Cycle/Ciock Memoy || Fetentive Memon | Memane | Intsounts |
TinwOl-Day Innempts | Cuche Intermupt | Disgoostics £ Clock | Paotection | Mukicompuling

D[5-(® %] S snfela] @) %] a2

=

CPU raarber
EU] SIMATIC 400 Station [Configuration) -- 57-400 i

/

Properties - DI132xDC 24V - (R0/58)
T ——
&l
P YW=V E WA Y=Y Inputs
11 7 Helpp
- 0 ¥ Patt process image
@ UR1 End: 3 No: [4 =]
Module Order Mumber Pl &
PS407 208, EES7 407-0RAND-0AA0 AU R [Pt tu . T Desoription [t |
1 CPU413-2 DP 4
2 CPU 4131 E
3
CPU413-2 DP BESY 413-2{G02-0AB0 2 +
IS -
Press F1 far help.
Cancel Help
SlMATlC 87 po Information and Training Cent
Date: 04.11.2005 Y\ nformation and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_11E.9 '1’4 Knowledge for Automation

KpaTtknn o630p

YcTaHoBKa

O6paboTka AaHHbIX B MHOrOMNpPOLECCOPHON cucteme (MyrbTUKOMMbIOTUHT) -
CUHXPOHHbIV pexum otaensbHbix CPU S7-400 (oT 2 o 4) B ueHTpansHowm
ctonke. CPU BMecTe 3anyckaroT, eCn OHU UMEIOT OOUH U TOT XKe PEXUM
3anycka (MoNHbIA pecTapT UNM pecTapT) K OHW TaKke BMECTEe BXOAAT B PEXUM
STOP.

MynbTUKOMMBIOTUHI OpraHn3yeTcs BCTaBkon oTaenbHbiXx CPU,

MYNbTUKOMMNbBIOTUHIA CNOCOBHBLIX K 06paboTke AaHHbIX B MHOronpoueccopHon cucteme. Ctonka un

Mpoueaypa

CPU pormxHbl 6bITb CNOCOGHBIMKM K 0O0paboTKe AaHHbIX B MHOIOMPOLLECCOPHOW

cucteme. 310 MOXET ObITb ONpeaeneHo B MHPOPMALIMOHHOM TEKCTE B
"Hardware Catalog".

O6was obnactb agpecos pasgeneHa mexagy CPU, yyacTByowmMmMmn B
06paboTke AaHHbIX B MHOIOMPOLLECCOPHON CUCTEME, TO €CTb aapec Moayns
BCerga UcknoYnTenbHo cBasbiBaeTcs ¢ ogHum CPU.

MynbTUKOMMBIOTUHT KOHUIYPUPYETCS cregyrolwmmMm obpasom:
1. YctaHoBuTe Bce CPU, Tpebyemble aAnst MynbTUKOMIMbIOTUHTA.
2. OBaxab! wenkHute no CPU un yctaHoBute HoMep CPU Ha 3aknagke
"Multicomputing".
3. Ytobbl HasHaunTb Moaynb otaensHomy CPU, npctynanTte cneayowmm
obpasom:
- YcTaHOBUTE MOAYNN B CTOMKE.
- OBaxpbl LWenkaT no Mogynto u BeibupatoT 3aknagky "Addresses”
- B none “CPU No." BbibupatoT Homep HyxHoro CPU.
B mogynsamu ¢ npepbiBaHnsiMM HasHaveHHbI CPU oTobpakaeTcs Kak LieneBon
CPU Ha 3aknagkax "Inputs" unu "Outputs”.
Yepes komaHay View -> Filter -> CPUx Modules, Bbl MmoxeTe BblgensTs B
Tabnuue mMoaynu, KOoTopble HazHa4veHbl cneunduyeckomy CPU.
KoHdurypaums ctaHumMmn MoxeT BbITb 3arpyxeHa Tonbko Bo Bce CPU. 3arpyska
TonbKo B oamH CPU He Bo3moxHa. Takum o6pa3om n3beraroT HECOBMECTUMbIX
KOHUrypauun.

Training Center
for Automation and Drives
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SFC 35 ana cMHXpOHU3aUUU B MYJIbTUKOMMbIOTEPHOM pexume
“"MP_ALM"
EN ENO
??.?7—1 JOB RET_VAL [~??7.?
MapameTp O6baABneHue Tuvn paaHHbIX | OBnacTb namsaTn Onucaxue
JOB INPUT BYTE 1,Q, M, D, L, Const. WUpeHTtudmkarop 3agaHus (AonycTUMbIE 3HAYEHUA:
ot 140 15)

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_11E.10 "kd Knowledge for Automation
OnucaHue BbizoB SFC 35 "MP_ALM® 3anyckaeT npepbiBaHne 06paboTkM AaHHbIX B

Kopa owiunbku

MHOrOMNPOLECCOPHON cucteme. OT0 BeAET K CUHXPOHN3MPOBAHHOMY Havarny

OB60 Ha Bcex cBsAzaHHbIX CPU.

B ogHonpoueccopHOn KOHUrypauum n B CErMeHTUpOBaHHbIX cTonkax, OB60
ctapTyeT Tonbko Ha CPU, koTopbin BeidaBan SFC 35 .

Bo BxogHom napameTpe JOB Bbl MoXeTe ngeHtudmumpoBaTe NpUymnHy ans
npepbiBaHMsa 00paboTkn AaHHBIX B MHOTOMPOLIECCOPHOM cucTeme. 3ToT
naeHTudpmkatop paboThl - nepegaeTca BceM cBsA3aHHbIM CPU 1 MoXeT 6bITb
oueHeH B ctapToson nHdopmauun OB 60.

Bbl moxeTe Bbi3biBaTb SFC 35 "MP_ALM* 13 ntoboro mecta B Ballemn
nporpamme. Tak kak obpalleHne MMeeT CMbICI Tonbko B pexnmve RUN,
npepbiBaHe 06paboTkun AaHHbIX B MHOTOMPOLIECCOPHOM CUCTEMe NoAaBneHo,
Korga Bbi3BaH pexxum STARTUP. 370 coobuwaeTcs Bam B Bo3BpaLLaemMom
3HaYEeHUM.

Ecnu npoucxogut owmnbka Bo Bpems BbI3oBa (PYHKUMM, BO3BpaLLaeMoe
3HaYeHNe CoOepPXKUT KOO OLUMOKM:
W#16#0000: HeT ounbok.
W#16#8090: BxogHoi napameTtp JOB cooepxuT HegonycTUMOoe 3HaYeHue.
W#16#80A0: O6paboTka npeablgyLLiero MynbTUKOMMNbIOTEPHOrO
npepbiBaHns B OB 60 ewe He Gbina 3aBepLueHa Ha
nokansHom CPU vnn Ha gpyrom CPU.
W#16#80A1: HenpaBunbHbin pabounii pexxum (STARTUP Bmecto RUN).

Training Center
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e P-luMHa M UCTOYHUK NUTaAHUA
coeAiuHeHbI, HO He Yepe3 K-lWnHy

e 1 ER B uenouke

e MakcumanbHOe paccTosiHue Mexay

CRuER:1.5m MpuemHbIii IM 461-1
ER I]_
”—‘ TepMuHaTOop

LleHTpanusoBaHHoe paclumpeHue 1

Mepepatrowmin IM 460-1

S a0

o

"

R |

l

SIMATIC S7

Siemens AG 1999. Al rights reserved.

LleHTpannsoBaHHas
KoHdumrypauus 1

O6paTtnte BHUMaHue

Date: 04.11.2005 ‘v Information and Training Ceqter
File: PRO2_11E.11 y Knowledge for Automation

WHTepdencHble mogynu IM 460-1/IM 461-1 npegHa3HayveHbl ans
LEHTPan“3oBaHHOIO NOAKITKYEHNS] CTOEK PACLUMPEHUS K LLlEeHTParibHOWM CTONKE.
LieHTpanu3oBaHHbIN TUN paclumpeHns 1 uMeeT cneayoLline XxapakTepucTuKK:

* Makcumym 2 cToviku pacumpeHnst MoryT BbiTb cBsAdaHbl (1 Ha uHTepdenc).

* MakcumarnbHoe pacCcTodaHne Mexay LeHTpanbHOM CTOMKOW U CTOMKOMN
paclumpeHnus - 1.5 m.

* Makcumym 2 nepegatowmx IM 460-1 moxeT 6bITb BCTAaBMNEHO Ha
LeHTpanbHYIo CTOWKY.

* Mepepatowmin nHTepdencHoln mogyne IM 460-1 noaknoyaeT Yepes CTONKY
paclmpeHus Tonbko P-unHe (Ho He K-wunHy). Kpome Toro, mogynu B
CTOWNKE pacLuMpeHust Yepes coeanHUTENbHbIN Kabenb obecneyeHsi
HanpsbxeHnem SV (MakcumansHo SA Ha cnor).
Mo aTon Npu4MHE, HUKAKUX AOMOSTHUTENbHbBIX UCTOYHUKOB NMUTAHUST HE HY>KHO
BCTaBNATb B CTOWKY pacCLUMPEHNS.

* HezaHATbIM HTepdelic B nepegatowem IM 460-1 He formkeH ObITb HArpy>KeH
Ha TEpMNHATOP; HE3aHATbIN MHTepdelic B npuemHom IM 461-1 gomkeH ObITb
Harpy>xeH Ha TepMuHaTop.

* [epeknioyaTenb, KOTOPbLIM BbIBUpaeTCs HOMEP CTOMKW pacLUMpeHus,
pasmeLleH Ha npuemHom IM 461-1 .

MakcumyMm 21 cTorika pacluMpeHns MOXeT ObITb CBsidaHa C OOHOM
LLeHTparnbHOM CTONKOWN.

MpuHumatowmn IM gomkeH Bcerga BCTaBnATbLCA B CaMbli AanbHUIN NpaBbIii
CIOT B CTOMKE pacLUMpPEHUS.

Training Center
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LleHTpanusoBaHHOe paclumpeHue 2
e CoepguHeHbl P-luMHa n K-wiuHa,
HO He NuTaHue MpuemHblit IM 461-0
e 4 ER B uenouke ER 4 H
D TepmuHaTop
MpuemHbIv IM
e MakcumanbHoe paccTtosaHne Mexay -
CR n nocnegHum ER: 3 m ER 3 ﬁ
MNpuemHbIn IM
ER 2 %_
Mepeparowmin IM 460-0 MpuemHbIn IM
CR H ER 1 E_
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_11E.12 v,’d Knowledge for Automation
LleHTpanu3oBaHHaa WHTepdelicHble mogynu IM 460-0/IM 461-0 npegHasHadeHbl onsi

KoHdumrypauma 2

O6patute BHMMaHue

LEHTPann30BaHHOIO NOAKITHOYEHUS CTOEK PACLLUMPEHMS K LEHTPANbHOW CTOMKE
S7. LleHTpann3oBaHHbIN TUMN paclLuMpeHnsa 2 UMeeT crneayoLune
XapaKTePUCTUKN:

* MakcmyM 8 cTOoek pacluMpeHnst MOXeT ObITb CBSI3aHO (4 Ha MHTepdeinc).

* MakcMmanbHoe paccTosiHne Mexay LieHTpanbHOW CTOMKOW N camon JansHemn
CTOWMKOW paclumpeHus - 3 m.

* Makcumym 6 nepegatomx IM 460-0 moxeT BbiTb BCTABMEHO B LEHTPASbHYHO
CTONKY.

* Mepepatowmin nHTepdencHoin mogyne IM 460-0 nogkntoyaeTt P- wnHy n K-
LUMHY K CTOMKe paclimpeHus. Mogynuv B CTOMKE paclUMpeHUs He
obecneunBaloTCsa HaNpsXKeHMEM NUTaHUA Yepes3 COeaUHUTENbHbIN Kabenb.
Mo aToM NpPUYMHE Kaxaasi CTOMKA pacLUMPEHUs] LOIMKHA MMETb COOCTBEHHbIV
WUCTOYHVK NUTaHWS.

* HezaHaTbIn uHTepdelic B nepegatoiem IM 460-0 He JormkeH ObITb HArpy>KeH
Ha TepMMHaTOP; He3aHATLIN MHTepdelc B npuemHoM IM 461-0 gormkeH
ObITb Harpy>xeH Ha TepMMHaTop.

* [epeknioyaTens, KOTOPbIM BbIBUPAETCA HOMEP CTOMKWN pacLUMpeHuns,
pasmeLleH Ha npuemHom IM 461-0.

MakcumyMm 21 cTorka pacluMpeHnst MOXeT ObiTb CBsi3aHa C OOHOW
LleHTparnbHOM CTONKON. K-LimMHa NoakntoveHa TONbKO K NepBbiM 6-1 CTOMKaMm
pacLlmpeHusi, To eCTb UHTeNnNekTyansHble Mmogynu tuna FM n CP
cnepoBaTeribHO MOTYT SKCNIyaTMpoBaTbCs TONbLKO B NepBbIX 6-1 ER.
MpuHumatowmn IM gomkeH Bcerga BCTaBnATbLCA B CaMbli AanbHUIN NpaBbIii
CNoOT B CTOMKE pacLUMPEHNS.
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e CoeOuHeHbI

HO He NMUTaHue MpuemHbIit IM 461-3
ER 4 H
e 4ERB ueno4yke D TepMuHaTOp
MpueMHbIN |!M\n
e MakcumanbHoe paccTosaHue Mexany ER 3 H
CR v nocnegHum ER: 100 m D_

PacnpepeneHHoe paclumpeHue

P-wumHa n K-wiunHa,

MNpuemHbIA IM

ER 2 %
Mepegarowmin IM 460-3 MpuemHbIN IM
CR H ER 1 E
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_T1E.13 ~ Knowledge for Automation
PacnpepeneHHas WHTepdencHble mogynu IM 460-3/IM 461-3 npegHa3HayeHbl ans
KOH(*)VIrypaLIVIﬂ pacnpenernieHHoOro NoAKI4YeHna CToek

O6paTtnte BHUMaHue

paclmpeHuns K LieHTpanbHomu cTorke S7. PacnpefeneHHoe paclumpeHmne

UMeeT crieayoLme XxapakTepUCTUKK:

* MakcmyM 8 cToek pacluMpeHnst MOXeT ObITb CBSI3aHO (4 Ha MHTepdeic).

* MakcMmanbHoe paccTosiHne Mexay LieHTpanbHOW CTOMKON N caMbIM JarbHen
CTOMKon pacwmpeHnem - 100 m.

* Makcumym 6 nepegatomx IM 460-3 moxeT ObiTb BCTABMEHO B LEHTPASBHYHO
CTONKY.

* Mepepatowmin nHTepdencHoli moaynb IM 460-3 nogknoyaeT K CTONKe
pacwmperuns P-wumnHy n K-unny
Mogynwu B cTolike pacLuMpeHnst He 06ecneYnBaroTCsl HaNpPsYKEHMEM NUTAHNS
yepes COeAMHUTENLHBIN Kabenb. 1o 3Tol NpuYnHE Kaxpas CTorka
paclmnpeHns JomkHa UMeTb COBCTBEHHbIN UCTOYHMK NUTAHKUS.

* HezaHaTbIM HTepdelic B nepegatoiem IM 460-3 He JormkeH ObITb HArpy>KeH
Ha TeEpMUHATOP; He3aHATbIN MHTepdelic B npuemHom IM 461-3 gormkeH ObiTb
Harpy>xeH Ha TepMuHaTop.

* [epeknioyaTenb, KOTOPbLIM BbIBUpaeTCs HOMEP CTOMKW pacLUMpeHus,
pasmMeLleH Ha npunemHom IM 461-3.

Makcumym 21 cTovika pacLuMpeHnst MOXeT ObITb CBSAI3aHa C OQHOW LIEHTParbHON
CTOMKOW. K-LLMHa TONbKO CBsi3aHa C NepBbIMU 6-10 CTONKaAMM pacLUMPEHUs], TO
€CTb UHTeNnnNekTyanesHble Mmogynu Tuna FM n CP moryT, cnegoBaTtenbsHo,
3KCnnyaTMpoBaTbCH TOSMBKO B nepBbix 6-u ER.

MpuemHbin IM gomkeH BCcerga BCTaBnsATbLCS B CaMbli JanbHUIA NpaBbiv CNOT B
CTOWKe pacLUMpeEHMsI.
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Pacnpep.eneHHoe paclimpeHune Mexay S7un S5
I'Iepe,qarou.l,MQIM e Makc. 4 S5 moaynen pacimpeHus
B Lenoyke
P|C| ST7
S|P|cR e Makc. 4 nepepatowux IM B
Ul _1&n LeHTpanbHOM KOpP3uHe
IM314 —
)\ —IM314
e Makc. pacctosiHue ot CR go
SSEU SS EU nocnegHero EU B uenouke: 600m
_13 —19
e CoeguHeHue 4yepes3
Ll SR Ll SaEs napannenbHyo S5-lNHY
2 12 e YlocTtynHble S5-moaynu ans
pacwmpeHus:
|| S2EY )] =B EU 183 U, EU 185 U,
1o 1o ER 701-2, ER 701-3
S5 EU S5 EU e [pyrue S5 EU
Lo e e Makc. 32 S5 EU Ha S7-400 CR
-
TepMunHaTopbl
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_11E.14 "kd Knowledge for Automation
PacnpegeneHHas WHTepdencHbii mogynb IM463-2 naet BO3MOXHOCTb MOAYSISIM pacLLUMpeHns
KoHdurypauums S5 BbITb NOAKNIOYEHHBIMU K LIEHTpanbHou cTorike S7-400.
c S5EU Cnepyouwme npasuna NPUMEHSIIOTCS NPY COEAUHEHUM CO CTOMKaMM

pacwmpeHus S5:

* Makcmym 4 IM463-2 MOXHO NOAKMUYUTD K LeHTParilbHON CTOMKE.

* Makcmym 4 Mogyns pacLuMpeHns Ha Lenoydky

» MakcmaneHoe paccTtosiHne mexay CR v nocnegHmum EU - 600 m

» Ctapwme S5-cncteMbl MOryT ObITb CBSI3aHbl C LieHTpanbHon ctorkon S7-400,
ecnu nepsbii S5 EU - EU-183U/EU-185U ana S5-135U/-155U unm ER-701-
2/ER-701-3 B cnyyae S5-115U.

HanbHelwee paclumpenne EU moxeT ObiTb NpoOBEAEHO B COOTBETCTBUM C

npasuna S5.

Training Center
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PacwupeHune ueHTpannsoBaHHOW KOHuUrypaumum

E{;HW Config - [SIMATIC 400 Station [Configuration) -- 57-400]

@) Station Edi Inset PLC Miew Options Window Help —1=]x1
D252 %] & Ble| bl = 2 el
1 PS407 204 - L

i 12 -

13
[+ [ cruaiazop 1;
w7 [ BFmter B
< 17
7 16 [[{ Mae10 — AERI BUERE e ties - 1M 460-0 - (RD/S14) []
g DI32DC 24y -
q DI32xDC 24y General Connection |Addresses|
10 DO3240 C24V/0.54
11 DO32+0 C2Av/0 5o Unconnected
12 ERET 1acks: Connected racks:
12
4

o 18 ¢ Lonnect || C1: I 1 2 Disconnect |

= 17

= 18 | M 4610 J 18 It 45

| Connect C: I Dsearnest |
o UR1
The slot iz already occupied or the ule iz oo wide.
Type of connection:  [Local link, with T bus, withaut power supply)
7 AT 1]
| [ABOMHON “KNUK
(1] | Cancel | Help |
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PacwupeHue Ecnu Bbl xoTUTe NPUCOEANMHUTL CTOMKN pacLUMPeHUsi, NocTynanTe creayowmnm

KOHdUrypaumm obpasowm:

1. I3 annapaTtHoro kartarnora BblGMpatoT Xefaemyt CTOMKY pacLUMpPEHUS.

2. MNepeTawuTe CTOMKM O4HY 3a APYron B OKHO cTaHuun metogom Drag&Drop.

3. BcTaBbTe xenaemblie Mogynu B CTOMKM.

BaxHo: NMpuemHbie nHTepdencHble Mogynv OOSMKHbI ObITb BCTaBMNEHbI BO BCE

CTOWKM paclUMpeHus nepes NoAakmoYeHneM K nepegaroLemy uHTepgencHomy

MOZYMN0 B LIEHTpanbHOW CTONKE .

4. Tonbko ans S7-400: YTobbl yCTaHOBUTL NOAKMIOYEHNE MEXAY NepeaatoLLnm

IM 1 npuemHbiMK IM CTOEK paclumpeHuns, NocTynanTe cnegyowmum obpasom:

- [Baxapb! WenNkKHUTe Ha nepepatowem IM

- Boibepute 3aknagky "Connection” . Bce cTolKkn, KOTOpbIE HE CBA3aHbI,
oToGpakeHbl B CrMCKe.

- Beibuparite kaxxayto CToNKy no odepeamn u, ucnonbdys kHonky “Connect”,
NoaKmoumnTe UX K XXenaemomy nHtepdency nepegatowero IM (C1un C2).
JIMHUKM nogxnoYeHns Mexay CTokamMu oTobpaXalTcs B OKHE CTaHLMU.

Ocob6eHHocTn CR2  [pun pabote ¢ ueHTpansHon ctonkon CR2, Bbl 4omkHbI CHavana co3gaTb
NOAKNIOYEHNEe Mexay NycTbiM (Kpome npuemHoro IM) ctonkamu ¢
nepegatowmmm IM cootBeTcTBytowero CPU, npexae, 4em Bbl cmoxeTte
BCTaBNATb MOAYIN B CTONKY pacLUMPEHWSI.

Training Center ST-7PRO2
for Automation and Drives Ctp 11- 15/34 SIMATIC S7-400



SIEMENS

CPU 412-1
CPU 413-1
CPU 414-1
CPU 416-1

obecnevyeHune

Moaynu CPU

CPU 413-2 DP
CPU 414-2 DP
CPU 416-2 DP

MHp. cBeToanobl

MepekntoyaTtens

BMWOOB CTapTa WHAa. ceeTtogmonbl

MepekntovaTensb
peX1MMOoB

Cnot gn4a KapTbl naMATH

(Memory Card) WHTepdelic DP

MPI

BHelwHee pe3epBHoOE

SIMATIC S7

Siemens AG 1999. All rights reserved.

Cekuus 6aTtapeun

MPI nHTepdcpenc

UHTerpup.
PROFIBUS-DP
MHTepdenc

KapTbl namsaTtun

Pa6ouune pexnmbl

Mepexkntoyartens
pPeXMMOB 3anycka

Date: 04.11.2005 ‘v Information and Training Ceqter
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ObecneunBaeT BHELLHUI HaMNpsKeHWe MOCTOSIHHOro Toka 5V - 15V, 4Tobbl
coxpaHaTb RAM, Hanpumep npu 3ameHe moayns nutaHus. RAM moxet
COXPaHATLCS BHYTPEHHeN baTtapeein Mogyns NUTaHUS UNKn Yepes NOAKIIYeHne
"EXT-BATT." Pazbem paspaboTtaH ansi pasbema 2.5 MM .

UHTepdenc MPI ncnonbsyertcs, 4Tobbl MOAKITHOUYNTE YCTPOUCTBA
nporpaMMMpoBaHnst /unmn cuctemel MHTepdenca oneparopa.

CPU 413-2/414-2/416-2 nmetoT nHTerpuposaHHbii PROFIBUS-DP
mMacTepa, C NOMOLLbIO KOTOPOro NOAKIHYaTCA MOAYNM pacnpeaeneHHoro
BOAa-BbIBOAA,

Tvna ET200M, ET200U (B/C), S7-300, n 1.4.

RAM wnn nnatel FLASH-EPROM wmoryT 6bi1Tb BcTaBneHsl B CPU S7-400 kak
BHELLIHSAS 3arpy304Hasi NamsTb COrMacHO MHAMBMAYanbHbIM TpeboBaHMAM.

* nnatel RAM o6bemoMm B 64KB, 256Kb6, 1MB 1 2MB coxpaHsitoTcs ¢
nomoLLbio 6aTapen B Groke NUTaHUS.

* nnaTtel FLASH-EPROM o6bemom B 64KB, 256KB6, 1MbB, 2Mb, 4MB, 8MB,
16MB.

MRES = Cbpoc namsatu

STOP = Pexxum STOP, To ecTb HeT 006paboTku NporpamMmbl

RUN = lNMporpamma BbinonHaeTcs, octyn us PG Bo3MOXeEH TONbKO Ang
YTEHUS.

RUN-P = NMporpamma BbinonHseTcs, 4ocTyn n3 PG BO3MOXeH Ang YTeHns 1
3anvcu.

CRST = TlonHb pectapt CPU (XonogHsbin pectapT)
WRST = Pectapt CPU (Tennbi pectapT)

Training Center
for Automation and Drives

ST-7PRO2
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SIEMENS

TexHu4yeckne paHHblie CPU S7-400 (1)
CPU 412-1 413-1 413-2 DP 414-1 414-2 DP 416-1 416-2 DP 417-4
BbinonHeHne nBOUYHOWM
MHCTPYKUUM 200 ns 200 ns 200 ns 100 ns 100 ns 80 ns 80 ns 100 ns
3arpyskalllepenaya (word) 200 ns 200 ns 200 nsc 100 ns 100 ns 80 ns 80 ns 100 ns
16-6MT chukcmp. Touka (+/-) 200 ns 200 ns 200 ns 100 ns 100 ns 80 ns 80 ns 100 ns
IEEE nnag. Touka (+/-) 1,2 s 1,2 us 1,2 s 0,6 us 0,6 us 0,48 s 0,48 us 0,48 ps
Monb3oBart. namaThb
PaGouas namaTte 48 KB 72 KB 72 KB 128 KB 128/384 KB 512 KB
WHTerpup. 3arpys. namaTs 8 KB 8 KB 8 KB 8 KB 8 KB 16 KB 0.8/1.6 MB 4..20 MB
BHewHss 3arpys. namaTs 15 MB 15 MB 15 MB 15 MB 15 MB 15 MB 16 KB 256 KB
15 MB 64 MB
Appeca
06n. MmepkepoB 4096 4096 4096 8192 8192 16384
Yachl pab. BpeMeHn 8 8 8 8 8 8 16384 16384
Taiimepel 256 256 256 256 256 512 8 8
CueTunkn 256 256 256 256 256 512 512 512
512 512
Tunbl 6nokoB/HOMepa
:g 256 256 256 512 512 2048
256 256 256 1024 1024 2048 2048 6144
DB
511 511 511 1023 1023 4095 2048 6144
Pasmep o6nacTu otoGpaxenn | 455 pyte 128 byte 128 byte 256 byte 256 byte 512 byte 4095 8192
(rabnuua exonos/sLixonos) Kaxpaas Kaxpas Kaxpaas Kaxpas Kaxpas Kaxpaas 512 bytes 1024 bytes
Makc. npocTpaHCTBO 0.5 KB" 1 KB 1 KB" 2 KB 4 KB 4 KB" each each
appecos I/O Kaxpoe Kaxpoe Kaxgoe Kaxpoe Kaxpoe Kaxgpoe . .
8 KB" 16 KB"
each each
WHTerpupoBaHHbIe
MHTepdenchl MPI MPI MPI, DP MPI MPI, DP MPI MPI, DP MPI,
4 x DP
" 1 Byte = 8 undgposbix
BXOA0B/BbIXOAOB
2 Byte = 1 aHanoroBbli
Bxoa/BbIxoA
S | MAT | C 87 Date: 04.11.2005 ;v Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_11E.17 '1’4 Knowledge for Automation
Tunbl CPU Onsa kaxgoro knacca 3agady cywectsyeT CPU ¢ cooTBeTCTBYHOLNM

OblcTpoagencTBMEM, pa3mepom paboyen NamsaT U Yncrom 6rnokos.

MporpammupoBaHue [lporpammbl nonb3oBaTens nuwyTcsa B cootBeTcTBMM ¢ IEC 1131-3. B S7 Obinu

WHTErpMpoBaHbl CneayoLne HOBbIE XapakTEPUCTUKK:

» KomaHgp! ans aHanoroeown o6paboTku

- apudMeTHKa C PUKCUPOBAHHON 3anATON 1 C NnaBatoLLen 3ansaTon
(32paspsgHas)

- KBagpaT U KBagpaTHbIA KOPEHb

- norapudmMmyeckas yHKUNS

- TPUrOHOMETPUYECKME PYHKLUN

* HoBble TuNbl AaHHbIX AN Npo6eMHO-OPUEHTMPOBAHHOMO
nporpaMMmnpoBaHud, Hanpumep:

- ARRAY (maccuB)

- STRUCT (cTpykTtypa)

- POINTER (ykasaTenb)

» KoHuenumsi 06bEKTHO-OPUEHTUPOBAHHBLIX 6TOKOB, HAaNpUMep:

- FB ¢ ak3emnnsipomM 6mnoka gaHHbIX

- Mofernb MyfbTUIK3EMMAPOB

* IHTerpnpoBaHHbIE CUCTEMHbIE BIOKK, HAMPUMEpP NSt KOMMYHUKaUWNA, U T.4.

O6paboTka Jlornyeckune agpeca mogynen BBoAa - BbIBOAA pa3MeLLaoTCs B IMHENHOM
BXOAOB - BbIXOAOB  aApeCcHOM MPOCTpPaHCTBE NOAXOASALLErO pasmepa.
Agpeca ynpaensieMbiX CTaHUWIA, COEANHEHHBIX C MHTErPUPOBAHHBIM
nHtepdencom DP Takke HaxoasaTcs B 3TOM JIMHEVNHOM aApeCHOM
npoctpaHcTBe. Takum obpa3om, pacnpedeneHHbIN BBO - BbIBO MOXET ObITb
a[pecoBaH B NporpamMmme rnosib3oBaTensi TEM XXe caMbiM Cnocobom, 4To
LEeHTpann3oBaHHbI BBOA - BbIBOA.
YUTtob6bl Ha3HauNTbL agpeca Ans LeHTpanbHoro U pacnpeaeneHHoro Beoaa -
BbIBOAA, ucnonbsyetca STEP 7.

Training Center ST-7PRO2
for Automation and Drives Ctp 11-17/34 SIMATIC S7-400



SIEMENS

TexHuuyeckue paHHble CPU S7-400 (2)

CPU 4121 4131 413-2 DP 4141 414-2 DP 416-1 416-2 DP 417-4
OpraHu3auuoHHble 6noku | NeOB NeOB NeOB NeOB NeOB NeOB NeOB NeOB
CBOGOAHBbIN LUUKN 1 1 1 1 1 1 1 1
Mpep. no pgate u Bpem. 10,11 10,11 10,11 10-13 10-13 10-17 10-17 10-17
Mpep. c 3apepxKon 20,21 20,21 20,21 20-23 20-23 20-23 20-23 20-23
Livknuy. npepsbiB. 32,35 32,35 32,35 32-35 32-35 30-38 30-38 30-38
AnnapaTH. npepbIB. 40,41 40,41 40,41 40-43 40-43 40-47 40-47 40-47
MynbTukomn. npepbiB. | 60 60 60 60 60 60 60 60
®DOHOBbLIN 90 90 90 90 90 90 90 90
3anyck 100-102 100-101 100-102 100-102 100-101 100-102 100-102 100-102
CUVHXPOHHbIE OWNGKN 80-87 80-87 80-87 80-87 80-87 80-87 80-87 80-87
ACUHXPOHHbIE ownbkn | 121,122 121,122 121,122 121,122 121,122 121,122 121,122 121,122
JlokanbHble AaHHbIe 4 KB 4 KB 4 KB 8 KB 8 KB 16 KB 16 KB 24 KB
Makc. anuHa 6noka 64 KB 64 KB 64 KB 64 KB 64 KB 64 KB 64 KB 64 KB
Fny6uHa BnoxeHus 16 16 16 16 16 16 16 24

6rnokoB Ha knacc
npuopuTeTa

MporpamMmHo-ynpagn.
KOMMYHUKauumu:
Makc. yncno. coeguH. 8 16 16 32 32 64 64 64

Fno6anbH. AaHHbIe
KOMMYHMKaL MM yepes
MPI:

GD uuknoB Ha CPU 8 8 8 8 8 16 16 16

Mepenas. GD nakeToB Ha 1 1 1 1 1 1 1 1
GD umkn

MpuemH. GD nakeToB Ha 2 2 2 2 2 2 2 2
GD uukn

Makc. nonb30B. AaHHbIX
Ha nakeT 54 bytes 54 bytes 54 bytes 54 bytes 54 bytes 54 bytes 54 bytes 54 bytes

S I MATIC 87 Date: 04.11.2005 ‘v Information and Training Center
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CeAsb S7-400 npegnaraet HECKONbKO Pa3fMYHbIX CPEACTB CBA3M.
1. IHTerpmpoBaHHbIn MHOroToudeuHbln uHTepdenc (MPI-uHTepdeiic), yepes
KOTOPbIN MOTYT COEMHATLCS Kak akTuBHble yanbl PG / PC, HMI-cuctemsl,
cuctembl M7-300/400 v Takke cuctemsl S7-300/400.
2. NHTerpupoBaHHbii nHTepdenc PROFIBUS-DP cessbiBaeT CPU 413-2/414-
2/416-2/417-4 ¢ pacnpeQeneHHon cuctTemoln BBOAaA - BbiBoAa (Hanpuwmep,
ET200).
3. KommyHukaumoHHble npoueccopbl Tuna CP443 ansg KoMMyHWKaumuii no
wwuHam PROFIBUS n Industrial Ethernet.
4. KomMyHMKaLMOHHbIe npoueccopbl Tuna CP441 ons cBs3n Tovka K TOuKe
(PtP) ¢ S7, S5 unu BHeWwHMMM (He prpMbl Siemens) KoHTponnepam u
cuctemam.

S7-cbyHKUMM KoMMyHMKaunoHHble S7-yHKUMM pasaeneHsl Ha ABa Tuna:
S7 6asoBble KOMMYHUKauun: Mexay napTHepamu no ceasm (S7-300/400)
MOXHO nepegaBaTb HebGornbLUMe 06beMbI AaHHbIX (40 76 6anToB) yepes MPI
U BHYTPW CTaHUUM (K MHTENNEKTyanbHbIM NacCBHBIM y3naM - Yepes
PROFIBUS-DP).
KommyHukaumoHHble SFC nHTerpnpoBaHbl B onepaunoHHyto cuctemy. OHu He
TpebyloT KOHUTYPUPOBaHUSA CBA3EN, pacnpeneneHns KOMMYHUKALUOHHbBIX
pecypcoB U agpecauumn napTHepa no CBA3WN NPOUCXOANT HEMOCPEACTBEHHO Npu
Bbi3oBe SFC.
S7 paclunpeHHble KoMMyHWKkaumun: MoxHO nepegaBath bonbluve 06beMbI
AaHHbIX (8o 64 K6anT) HesaBucumo ot cetn (MPI, Profibus unu Industrial
Ethernet).
CootBeTtcTBytowme SFB nHTerpMpoBaHbl B onepawmoHHyo cuctemy ansa S7-
400 (He ans S7-300, S7-300 - Tonbko cepBep) 1 TpedytoT
KOHGUrypupoBaHHOro coeauHeHust npu BoidoBe SFB. KoHduryprposaHme
COeAMHEHUN NPOUCXOaUT Yepes Tabnuuy coeanHeHui, Koraa cuctema
3anyckaeTcs U COOTBETCTBYHOLUME PECYPChl HAa3HAaYEeHbl CTaTUYECKU.

Training Center ST-7PRO2
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CucremHas aApXUTeKTypa

CPU PG oP PLC

Monb3oBar. MPI [ I Il
namsTh

Kommy-

MoHTaxHas WwuHa

HUKaLMK K-lunHa

P-wunna

FM FM CP SM

PROFIBUS-DP __| | |

CraHpapTHbIv
ET200 PG slave
SIMATIC S? po Information and Training Center
Date:  04.11.2005 yid g Cen
Siemens AG 1999. All rights reserved. File: PRO2_11E.19 ")4 Knowledge for Automation

KoHdwmrypauma CPU S7-400 CPU pasgeneHbl Ha ABa (PyHKLMOHaNbHbIX Oroka:
* [poueccopHas YacTb
* KoMMyHMKaLMOHHas YacTb

P-wunHa MpoueccopHas Yactb CPU ocyuwiecTBnseT 4OCTYN K CUrHaNbHbIM MOAYNsSM
yepes P-wuHy. OHa onTMMu3upoBaHa Ans obmeHa 4-msa 6aiToB 4aHHbIX cpasy.
BxogHas P-wmHa cuctembl S7-400 nmeeT crieqytolime XxapakTepUCTUKK:
* lWnpvHa 8 6mToB
* NapannenbHas
* Bpemsi goctyna 1.5y s

K-wmHa K-WwmrHa (KOMMYHMKaLMOHHas LWKHa) OCYLLEeCTBNAET aCUHXPOHHbI 0OMeH
OaHHBIMU C MHTENNEKTYyarnbHbIMU, CMOCOBHBIMU K KOMMYHMKaLMAM MOLYIISM,
Hanpumep FM nnu CP. OHa onTtumusmnpoBaHa ans obmeHa 6onbunmmm
KOnMyecTBamMmu JaHHbIX.
K-wunHa paspaboTaHa kak MHOrO-macTepHasi LMHa; 3TO - florm4yeckoe
pacwmpeHue uHtepdenca MPI. OHa nmeet cneyroLme xapakTepucTUku:
* nocregoBaTensHas
* ckopocTb B 6bogax: 10.5 M6ant / ¢
* MakcumarnbHO 127 y3roB (TeopeTn4eckm)

MPI CBs3sb yepes nHTepderic MPl nmeeT criegyloline xapakTepUCTUKN:
* nocnegosaternbHas
* ckopocTb B bopax: 187.5 M6ant / ¢
* MakcumarnbHo 32 y3na

Training Center ST-7PRO2
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SIEMENS

MapameTpbl CPU : xapaktepucTukKn 3anycka

Properties - CPU 413-2 DP - [R0/54)
Time-0f-Day [ntermupts I Cyelic Interrupt I Diagnostics / Clock I Frotection I
General Startup | Cycle / Clock Memory I Fetentive Memory I temary I Interrupts

W Startup if preset configuration not equal to actual configurationd

¥ | Bleset utmputs upon bt restart

[V Disable hot restart for conditional startup [for example, from the programming device)
or for communication job [for example, from MPI nodes)

— Startup after Power On

" Hot restart & ydam restart € Eold restar

— Monitoring Time For

Ready meszage from modules [100 ms: ERO
Transter of parameters to modules [100 ms]: 100
Huot restart (1100 el ID
Cancel Help
S I MATIC S7 o Information and Training Center
Date:  04.11.2005 ‘1 nation and Training Cen
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Startup if present
configuration not
equal to actual
configuration

Hardware Test

Delete PIQ..

Disable hot restart..

HesakTtuBupys ato none, Bel MoxeTe caenaTh Tak, 4to6sl CPU nepexoawn B
STOP nocne 3anycka, ecnu paktudeckas KoHpUrypauusa He cosnagaet ¢
YyCTaHOBMEHHOW KOHdMrypaumen (cornacHo KoHdurypauum).

AKTMBU3NpYSA 3Ty PyHKUMI, BHYTpeHHAS RAM CPU npoBepsieTcs BO Bpemsi
3anycka. [MpogomKuTenbHOCTL TeCTa 3aBUCUT OT pa3Mmepa NamsTy.
Mpwn pectapte S7-400, nsobpaxeHue npoLecca ygansercsa no ymonyaHuo

nocne Toro, kak OCTaTok Luukna obpaboTaH. Ecnu aTo He xenatensHo, Bol
MOXETe OTMEHUTL BbIOOP.

OrpaHunyeHne NosnHbIM pecTapTom npu pyvyHom nycke S7-400.

Startup after Power On B S7-400 Bbl nmeeTe BbIGOp BMOOB 3anycka:

Monitoring Time For

* MonHein pectapT (Warm restart) (cTupaHvue HepemaHeHTHbIX obnacTen u
Hayano obpaboTky Nporpammel ¢ NepBow komaHabl B 6rioke OB1).

» Pectapt (Hot restart)(Bce obnactv namstu ocratoTcs, 1 nporpamMmma
npogosKaeTcs C MecTa  npepbiBaHus).

» XonogHobin pectapt (Cold restart)(cTupaHme peMaHeHTHbIX 1 HEPEMAHEHTHbIX
obnacten n nporpammbl. ObpaboTka Ha4YMHaeTCs ¢ NepBol KOMaHabl B 6oke
OB1).

Cnegytowme BpemeHa MoryT ObiTb onpegeneHsb:

* MakcMmarnbHoe BpeMsl OXuaaHusi, oka Bce MOAYNM He nocnany KBUTaHLmm
CPU.

* MaKkCMMarnbHOE BpPeEMS, B TEYEHNE KOTOPOro MOAYMb AOIMKEH NOATBEPANTD
nepegavy napameTpoB.

» ansa S7-400, makcumarnbHoe Bpemsi nocne c6os NMTaHus, B Te4eHe KOTOPOoro
pecTtapT MOXeT eLle BbinonHuTbeA (0 o3HavyaeT Bceraa).

Training Center
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Mapametpbl CPU: npepbiBaHus
Properties - CPU 413-2 DP - (R0/54)
Time-Of-Day Intermupts | Cyclic Interupt | Diagnostics # Clock | Protection |
General | Statup | Cyele / Clock Memoy | Retentive Memory | Memen: Interupts |
Properties - CPU 413-2 DP - (RD/S4]
[ Hardweare Intermupts ——
Patpro | General | Stamup | Cucle / Clock Memon | Retentive Memory | Memomw | Interrupts |
Priority [Iunlilg- Time-Of-Day Interpts | Cyclic Interrupt | Diagnostics ¢ Clock | Protection
aBan: [ Propertics - CPU 413-2 DP - [RO/54)
aeat: 17| [l Priarity Active General | Stamup | Cwcle/ Clock Memorw | Retentive Memorw | Memoms | Interrupts |
- [ osin B = Time-0F-Day Interrupts CyclicInterupt | Diagnestics # Clack | Protection
oB43: [0 o oe1: |2 — Part process image
s | B weiz B — Pririty Execution [ms] Phase affset [ms) [0=No]
0345:]0_ ID_ HEg |2— — HEZ0 IEI IEDDD |n |u
. 5 o Bl IS meEl o [z000 Jo |En
s [T = Eizkiz ) - opaz [E [1o00 o B
HENE |2 — LEEE; |c| |EEm o |g
oefz |2 — (e [T 7] [zo0 [o IE
op3g [z 100 o B
_ opze: o [5o Jo B
_DK HEET: |c| Jzo o |—EI
fazfc s ] 1o Jo B
Concel | wep |
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MpuopuTeTbl B S7-400 Bbl moxeTe n3ameHsTb NpuoputeThl 6r10K0B, 00pabaTbiBaoLNX

Hardware
Interrupts

Time-of-Day
Interrupt

Cyclic Interrupt

Time-Delay
Interrupts

npepbiBaHMA 1 TakuM 0b6pa3oM, ycTaHaBnuBaTb NOCNEA0BaTENBHOCTD, B
KOTOpoM oHM obpabaTbiBatoTCs, Korga cobbiTUS, Bbi3biBalOLLME NpepbiBaHUSA
NponcxoaaT ogHOBpeMeEHHO. MNpuoputeThl - 0T 1 0o 28 - 1 npepbiBaHNe C
caMbIM BbICOKUM NpUopuTeTOoM 06pabaTtbiBaeTcs NEPBLIM.

B atom 6noke napameTpoB Bbl ycTaHaBnNvMBaT NpropuTeThI
opraHv3aLMoHHbIX GNIOKOB AN annapaTtHbIX NpepbiBaHui. Bbl MoxeTe
ycTaHaBnmeaTtb npuoputeTol 0 n oT 2 go 24 (0 oTMeHseT BbIGop).

Bbl MOXeT ncnonb3oBaTh 3Tn npepbiBaHUA, YTOObI YCTaHOBUTb BpeMA 3anyCKa
Aana BbINOJTHEHUA NporpamMmMbl OAHOKPATHO UMK LMKNNMYECKN Ha4vnHasaA C
YKa3aHHOIo MOMeHTa BpeMeHn (Ka>|<,u,y+o MUHYTY, eXedacCHO, exxeaHeBHO,
eXeHeaerlbHO, exXemMeCA4vHOo, e>|<erop,Ho).

Linknnyeckoe npepbiBaHME MOXET UCNONb30BaTbCH, YTODObI BbIMNOMHUTL YacTb
nporpamMmmbl Yepe3 (OUKCUPOBAHHbIE MHTEPBarbl BpemMeHn. Bl MoxeTe
BblOMpaTb nHTepBansl oT 1 0o 60000 ms. 310 AaeT BO3MOXHOCTb Bam,
HanpuMMep, BbIMOJTHATL 3a4a4M ynpaBreHns ¢ obpaTHOM CBA3bIO (3aMKHYTbIN
KOHTYp ynpaBneHus), KoTopble AOMKHbI ObiTb 06paboTaHbl B PUKCUPOBAHHbIX
WHTepBarnax (UHTepBan AMcKkpeTusauun).

Ha S7-400 nmeeTtcs BoceMb pasnmyHbIX LUKIMYECKMX NPepbiBaHni C
pasnuyHbIMK MHTepBanamu. Ytobbl NnpegoTBpaTUTh OAHOBPEMEHHbIN 3anyck
LUMKIMYeCKMX npepbiBaHni, Bel moxeTe ycTaHaBnmBaTth "Phase Offset”
("PasoBbIi cABMI™) Tak, YTOObLI BbI3OB LIMKITMYECKUX NMPepbiBaHUIA He Obin
OAHOBPEMEHHbIM.

MpepbiBaHME C 3a4EPXKKOW - O4HOPA30BbIN BbI3OB OpraHn3aumMoHHOro 6oka,
KOTOPbIN aKTUBM3UPYETCH C 3ana3gbiBaHNEeM, Hanpumep nocre Toro, kak
MonyYeH curHan npowecca.

MpepbiBaHus ¢ 3aepKkon obpaboTaHbl B MporpaMMe nonb30BaTerns npu
nomoty SFC 32 - 34.

* SFC32 "SRT_DINT" = 3anycK NpepbiBaHNs C 3a4EPXKKON.
* SFC33 "CAN_DINT" = OTM€eHa NpepbIBaHMSA C 3a0EP>KKON.
* SFC34 "QRY_DINT" = OMpPOC COCTOSHME NPEpPbIBaHUS C 3a4EPXKKON.

Training Center

for Automation and Drives
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MapameTpbl CPU: NoKanbHble AaHHbIE

Properties - CPU 413-2 DP - [RD/54] %]
Tirme-0F-Day Interupts | Cyclic Interrupt I Diagrostics £ Clack | Fratection I
General I Startup I Cycle / Clack Memary I Retentive Mermary bermany | Interupts

— Local Data [Prionty Claszes]

1 7|0 13]0 A [ 25 [258
2 |26 8|0 14 [0 20 |0 26 [ 256
3 |56 g |256 15 |0 21| 27 |256
4 |56 1mjo 15 | 256 22| 28 |256
5|0 110 17 |256 23| 29 [255
& |0 12 [256 il [ 24 [255

Occupied 3840  Bytes of max. |2D48

— Communication Resources
[ number of communieation ohe I'I 50

Cancel | Help |

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_11E.22 v,’d Knowledge for Automation

JlokanbHble AaHHble BhbileynoMsiHyTas cTpaHuua No3BONSAET NoSb30BaTeNo0 ONpeaensiTb
TpeboBaHWs K NokanbHbIM AaHHbIM A8 Kaxaoro kracca npuoputeta (OB).
Ecnun nokanbHasi o6nacTb AaHHbIX Knacca npuopuTeTa npesblweHa, CPU
nepexoant B pexum STOP.
Ecnun Bbl xoTuUTE agpecoBaTh JlIoKarbHble AaHHbIE CUMBOJTMYECKN,
STL/LAD/FBD-pegaktop rapaHTupyeT NpaBuUSbHYO agpecaumio u
aAMUHUCTPUPOBAaHKE.

Pasmep L-cteka KonunuyecTtBo nokanbHbIX AaHHbIX 3aBucut ot CPU.
« CPU 412 - 4 KbanTa nokanbHbIX AaHHbIX
« CPU 413 - 4 KbaiTa nokanbHbIX AaHHbIX
« CPU 414 - 8 KbanT nokanbHbIX JaHHbIX
« CPU 416 - 16 KbanT nokanbHbIX JaHHbIX
« CPU 417 - 32 KbanTa nokanbHbIX AaHHbIX

Training Center ST-7PRO2
for Automation and Drives Ctp 11-22/34 SIMATIC S7-400
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Properties - CPU 413-2 DP - [R0/54) [x]

MapameTpbl CPU: KOHUEeNnuua 3aluTbl

General | Startup I Cycle / Clock Memory I Retentive Memaory I emary | Interrupts |
Time-0f-0 ay Intermupts I Cyclic Intermpt I Diagnostics / Clock Pratection

r— Protechion Level

& 1: Keyswitch setting
¥ Password-protected

" 2 white pratection

" 3 Read / wiite protection

FPazzward:

Ixxxx

Betype pazzword:

Cancel | Help |

SIMATIC S7

Siemens AG 1999. All rights reserved.

PyHKUMA

MpensaputenbHo
YCTaHOBJIEHHbIE
XapaKTepUCTUKMN

MapameTpusauusa
YPOBHeN 3almnThbl

Date: 04.11.2005 Iv Information and Training Ceqter
File: PRO2_11E.23 7 e Knowledge for Automation

B aTtom amnanore Bbl MOXeT BbiOMpaTb OAMH U3 TPEX YPOBHEWN 3aLUThI, YTOObI
3awmTuTe CPU OT HECaHKLMOHMPOBAHHOIO AOCTyNa.

YpoBeHb 3awwmnThl 1 (HET Napons): No3uLmMm nepeknoyartens pexumos CPU

onpegensoT 3aWwuTy:

* Mepekntovatenb pacnonoxeH B nonoxeHnsx RUN-P unu STOP: Hukakue
orpaHuyeHun.

* MNepekntoyaTens pacnonoxeH B nonoxeHmn RUN: goctyn BO3MOXEH TONbKO
ans ytenus !

Ecnn Bbl uMeeTe napaMeTpu3npoBany YpoBeHb 3allnTbl Naponem:
* UTeHne 1 gocTyn Ans 3anucy BO3MOXEH AN1s BNnagernbLa napons,
HEe3aBMCMMO OT NO3NLMK NepeKmtoYaTens n He3aBUCKMMO OT
napaMeTpuU3nNpoOBaHHOIO YPOBHS 3aLUMUThI.
* [MpumeHuMBbI cnegytoLine orpaHndeHnsa Ansa ” Heenagenoua napons :
- YpoBeHb 3almThl 1: COOTBETCTBYET NpeaBapuUTESibHO YCTAaHOBMNEHHbIM
XapakTepucTukam
- YpOBEHb 3alUMTbl 2: BO3MOXHbIN JOCTYN TOJNbKO ANSA YTEHUs, HE3aBMCUMO
OT NOo3nUMN NepeknoYvaTens
- YpoBeHb 3alnThbl 3: HX YTEHNE HX 3annCb HE BO3MOXHbI, HE3AaBUCUMO OT
no3nummn nepekxnyaTens.

Training Center

ST-7PRO2
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OpraHusauus nporpaMmmbl: NONHbLIN pecTapT U pectapT

MonHbIN pecTapT |

3anyck nporpamMmbi:
OB 100 ans nonHoro pecrapra

Ouucrtka PIQ |

OTtmeHa OD(6nokup. BbIxX.) |

3anyck KoHTpons
BpeMeHM LuKna

YrteHue Pll

Monb3oBaTtenbckas

nporpamma

Linknnyeckoe BbINONHEHNE
yepes OB1

n3-3a:

* CurHan spemeHun
* OBHapy>xeHHoOWN 0LL|V|6M

» AnnapaTtHoe npepsbIB.

MepeHoc AaHHbIX U3 PIQ |

3anpoc Ha npepbiBaHne | +—>

OnepauuoHHas

cucrtema

| PecTapt

3anyck nporpaMmbi:
OB 100 ansa pecTtapTa

| Rest of last scan cycle

| Ouwuctka PlQ (napameTp.) |

| OTtmena OD

>

OB ans:

*O6paboTkm owmnbok
eLlnknuy. npepbiBaHun
* AnnapaTtHoro npepsbis.
*unap.

3anyck KOHTpons
BpeMeHU uuKna

| YrteHue Pl

Linknuyeckoe BbiNoOfHEHNE
yepes3 OB1

3anpoc Ha npepbiBaHune
n3-3a:

* CurHan BpemeHu

* OBHapy>XeHHON oWnbKn
» AnnapaTtHoe npepbIB.

T MepeHoc aaHHbIX U3 PIQ
[

SIMATIC S7 Date:
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MonHbIN pecTapT
(Complete Restart)

lMpn NnonHom pecTtapTe HepeMaHeHTHbIe 06NacT NAaMATU: MEpPKEpPbI, CHETUMKN
1 TariMepsbl cOpacbiBatoTcA, nocne atoro BuidbiBaeTcss OB100.

XonogHbin pectapT [elCcTBUS, BbINOMHAEMbIE B TEHYEHUE XOSIOQHOMO pecTtapTa NnoaobHbI
(Cold Restart) OeWCTBUSAM Ans NOMHOro pectapTa, Co CneaylwnumMmmn oTANYNSMU:
» BMecTto OB100 Bbi3biBaeTcsa OB102
* BOKM JaHHbIX, CreHepupoBaHHble ¢ NnoMoLLblo SFC Bo BpemeHu
BbIMOSHEHWS, yAansaoTCcs, Apyrine 6Nokn AaHHbIX
WHULMANU3NPYTCS 3HAaYEHUAMN U3 3arpy304HON NamsATy.
* n3obpaxkeHne npolecca n Bce TakMephbl, CHETYMKN N MEPKEPbI COPOLLIEHBDI,
HEe3aBMCMMO OT TOrO, ABMAKTCS JI OHU PEMAHEHTHBIMUN UIN HET.

Mepe3sanyck Mpwn pectapTte, nocne Toro, kak 6ok OB101 6bIn BeINONHEH, BbiNonHeHne OB1

(Restart) npoaosrmkaeTcsa B MECTe, rae oH 6bin NpepBaH, TO eCTb OCTaTOK LuKNa
3aBepLUAEeTCH C pEMaHEHTHbIMU MepKkepamMu, TanMepamun 1 CHETYUKaMMU.

oD OQutput disable - Bbixoa 3anpeLueH.

DencTtBus OnepauunoHHasa cuctemMa BbINOMHAT crieayowme AeiCTBUS NPy 3anycke:

* Oumwaert crtekmn (C/CR)

» COpacblBaeT HepeMaHeHTHbIE MepKepbl, TaMepbl 1 cdeTqmkn (CR)

« COpacbiBaeT BCce MepKepbl, Tanmepbl 1 cHeTunkm (C)

» Ounwaet nsobpaxeHue npouecca B Tabnuue Boixogos PIQ (C/CR), ecnin
napameTpuaunpoBaHo (R)

» CbpacbiBaeT obnactb namsatu BeixogoB (C, CR), ecnv napameTtpuaupoaHo (R)

* Ounwaert (3anpeltaet) npepbiBaHus (C/CR/R) yepes OD

* Mogudukaumpyet cnucok coctosiHng cuctemsl (C/CR/R)

* Mepepaet koHGuUrypauuio B mogynu (C/CR/R)

(CR =TMonHein pectapT, C = XonoaHbi pectapT, R = PectapT).

ST-7PRO2

Training Center
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MNMpepbiBaHue BcTaBku/yaaneHue-moayna B S7- 400

YOANEHUE BCTABKA  [OOCTYMHO

| | |
1 1 1

[ _—
Moaynb :
npeacTaBneH !
i '
1 1

Moaynb |

AOCTyneH

OpraHu3s. 6nok OB83
npepbIB. BCTaBku/ypan.
moayns

OpraHus. 6nok OB122
owwmbka goctyna k /0

1
OpraHua. 6nok OB85 l
Moaudumkauus nzobpaxenue |
npouecca

HasHaueHue napameTpoB
onepauMoHHON cucTemon

1
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MpepbiBaHne B S7-400 Bbl moxeTe yganaTb U BCTaBNATb MOAYIM B TO BPEMSI Kak OH
yAaneHWsa n BcTaBkn Haxoantces B pexxumax RUN v STOP.

OoB83 Uckntodenus - CPU, nctouHukmn nutanms, S5-mogynu u IM.

Mocne yoanenua mogyna B RUN, onepaumoHHada cuctema CPU moxet
BbI3bIBaTb OAWH U3 CrieayloLLMX OpraHM3aumMOHHbIX OITOKOB - B 3aBMCMMOCTM OT
MECTOMOJSIOXKEHMS:

» 0B85 -mogudmkauma nsobpaxeHus npouecca

+ OB122 - owwubka goctyna k 1/0

* OB83- cobbiTne yaaneHusi/BCcTaBku.

Monb3oBartenb OomkeH yvecTb, YTo OB83 BbI3biBaeTCS NPUGNIM3NTENBHO
TONbKO Yepes 1c., B To Bpems Kak apyrne OB, kak npaBuio, akTMBU3NpyTCs
HaMHOro ckopee.

Mocne BcTaBkn Mmogyns ato nposepsieTcst CPU u - ecnm HYMKakux owmbok Tuna
He CyLlecTBYeT - HasHa4yarTca napameTpsbl. [locne opraHnM3oBaHHOMO
HasHayeHVs napameTpoB, MOAYb AOCTYNEH ONA UCMONb30BaHUS.

Ecnu owmnbka pacnosHaHa npy Ha3Ha4YeHMN NapameTpoB, Bbi3bIBAETCH
AunarHoctnyeckoe npepbisaHne OB82.

CrapToBas uHdopmaumusa CnegyroLias nHhopMaLms CyLecTByeT B NlokarnbHbIX AaHHbIX OB83 :
B OB83 * YpaneHwe / BcTaBka Moayns

+ Jlornyecknin agpec mogyns

*  dakTnueckun TMn Moayns

3ameHsowee Bbl MoxeT ncnonb3oBatb cuctemHyto dpyHkumio SFC 44 (RPL_VAL) gns
3HayeHwue 3ameHbl 3HadeHusa B ACCU1, koTopoe Tyaa AOMKeH 3anucatb Moayrib,
OTCYTCTBYIOLLMIN B AaHHbLIN MOMEHT (MM BblWEeALLNA U3 CTPOS)
dyHkuMA Bbi3biBaeTcsa B OB121-122.

Training Center ST-7PRO2
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K SIMATIC Manager - [S7-400 -- D:ASIEMENSAS TEP7AS 7proj\S 7_400] M= E=
% Eile  Edit [nsert Yiew Oplions  Window Help =18

Dlﬁ'lg? = ks Access Rights * [<WarFiter> =17 |

Pexum "Force" B S7-400

E--% 57-400 Daviniaad
E SMaTiC4 LAEEd
/= cpU47 Upload Station
(&) Brarch Save RAM to ROM
D ownloed o ERREM MemenoEard om ERL

[Biri =l

anage HE Spstem..

Dizplay Accessible Nodes

¥ Var NEorce Values : 57-400ASIMATIC 400 Station\CPU413-2 DP] ONLINE =10l x|
Diagnose Hardware ﬁ Table “BMit Insert PLC Wariable ‘“iew Options Window Help - =] x|
Madule Informatian.. Crl+[
Operating Mod... we D|2|R] & 2 Eee] ] 2| @]z | K2 | 52 el M I N |
Clear/Resst.
E:ta[[)at:S:ndIime | Lddress I Symbo l I Format I Force Walue I
Assign BROFIBLS Adsress... OB g[--- [HEX  [B#1e#FF |
Assion FEVEE FIW o[-—- [aEX  |w#iegFFOO0 |
Remove PE/PE Assignment
I Edate BRI perating Susten
Displays active force valuss in the module with their current values
< | Il
Presz F1 for help. IMS  [OMLIN|Edit EED 5
° ’ .
S | MATlC S? Date: 04.11.2005 ‘v Information and Training Center
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Pexum Force

3ameyaHus

Bbi6op
c¢yHkuun "Force»

C dyHkumen Forcing Bel moxeTe B S7-400 ycTtaHaBnmBaTh
npegonpegeneHHble 3Ha4YeHus ANsa nepeMeHHbIX NporpaMmmel Nofnb3oBaTens.

* MNpexae, yem Bbl HaunHaeTe cyHkumio "Force", Bbl AOMKHbBI YOOCTOBEPUTLCS,
YTO HUKTO €eLLe He BbINOSHAET 3Ty OYHKLNIO OOHOBPEMEHHO Ha TOM XXE CaMOM
CPU.

» OkHKUMA Force moxeT ObITb yaaneHa unm 3akoH4YeHa TOMNbKO KOMaHAOoN
Variable -> Stop Forcing.

* "Forcing" He MmoxeT OblTb OTMEHeH komaHgow Edit -> Undo.

* 3akpbiTie okHa "Force" 3HauyeHn nnn 3aBepLUeHne NPUIoXKeEHUs

"Monitor/Modify Variables" He yaansaet dyHkuuio Force.

* Uutante nidpopmauus, npegoctasnsemyto On-line Help'om, o paznuumsx
mexay Force n nameHeHnem nepemenHoix (Modifying Variables).

1. B SIMATIC Manager BbibepuTe komaHgon meHo PLC -> Display Force
Values CPU ans "dopcupoBaHus”, 4Tobbl OTKpbITb OKHO Force

Values, B KOTOPOM OTOOpaxaeTcs TeKyLee COCTosiHMe BbibpaHHoro CPU.
TonbKo, Korga akTuBHO OkHO"Force Values", MoryT GbITb BbiOpaHbl KOMaHabl
MeHIo ans "dopcmpoBanuns”. Ecnun HuKkakoro "dopcmnpoBaHnsa" B HacTosLee
BpeMS HEeT, OKHO nycTo. Ecnn "dopcupoBaHme" akTUBHO, NepeMeHHble
oToOpaxkatoTCsi B MOSTY>KMPHOM LUPUATOM C COOTBETCTBYHOLLMMM
"hopcrpoBaHHLIMU" 3HAYEHUSAMU.

2. B ctonbue "Address", BBeauTe nepeMeHHble, koTopble Bbl xoTnte
"hopcmposaTth”. B cTonbue "Force Value" , BBeauTe 3Ha4eHus, kotopbie Bbl
XOTUTE Ha3Ha4yaTb NEPEMEHHBIM.

3. Haunute "dpopcupoBaHue” komaHgon meHto Variable -> Force. Ecnu

dyHKUMA "Force" B HacTosLee BpeMs HE akTUBHA, NepeMeHHbIM
HasHayvatoTcs "dhopcupytome” 3HayeHus.

4. Bbl MOXeTe 3aBeplunThb "hopcnpoBaHmne” komaHgom meHto Variable -> Stop

Forcing.

Training Center
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AKTUBM3aLMA TOYEK OCTAaHOBA

[ LAD/STL/FBD - [FB1 — Pro2_e_IS15\CHAP_06_2] DNLINE [_ (O] =]
T File Edit Inset PLC Debug [ Optiors window Help -5 x|
~ ; Cataloy Cirl-+K.
0|5 Ealf =2 |09(¢})>>®o-)" |
Dlsfe-la| & &[wle Fee |4]@5]> =[] 12|
6'cf'| !<<|>>!| | t*f.’l -||-|-M v Errorz and "Warnings
Address [Decl. Ha W40 Ctil+1 e Inifial WValue Comment -
4 *STL Cirl+2 »
EBD Chil+3 =
FEl : controlling a wo  [ata View l j
» [Vec|aration Yisw
Comment :
Dizplay 3 /
Hetwork 1): Initializat =0omin Ol /
"""""" Zoom Jut Chel+Mum-
By means of input "In: Zoom Factor.. /
P i i 5
#Process_piece is se v Toohar
[ 2 #Initial
5 #3tate, pro ¥ StausBar
R #state.Pie  Cofumniidti..
R f#iztate.Pls -
R #State.Wai  JpdateView F5
R #3tate.Take piece from conv
R #Conv_busy

il

= :_ .
AN B[N 1 Ermors A 2: Info
Togales the toolbar for breakpaints onoff. [RUN Abs  [Nwi1 Ln1 [INS [ S
) 3 ! .
SIMATIC S7 Date: 04.11.2005 " Information and Training Center
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KOHTpOﬂ bHbI€ TOYKU

O6paTtute BHUMaHue

DPyHKUUMU
KOHTPOJIbHbIX TOYEK

MaHenb
KOHTPOJIbHbIX TOYEK

C nomolLLbio 3TOM TECTOBOW (DYHKLIMM MOXHO NPOBEPUTL Nporpammy,
co3faHHylo B STL-npeacraBneHny, B NOLIAroBOM pexume u, Takum o6pasom,
MOXHO NpocneanTb 3a NoCNefoBaTeNbHOCTBIO BbINOMHAEMbIX MHCTPYKUWNA, @
TaKkkKe COOEPXMMOe perncTpos.

B 6noke moryT 6bITb YCTAHOBMEHbLI HECKOMNBKO KOHTPOMbHbLIX ToYeK. BoamoxHoe
UYMCO KOHTPOJIbHbIX TOYek 3aBmcuT oT Tuna CPU

* CPU 412, 413: 2 KOHTPOSbHbIX TOYKU

* CPU 414: 3 KOHTPOSbHbIX TOYKM

» CPU 416: 4 KOHTPOSbHbIX TOYKK

* YTo6bl BbIOpaTh dhyHKLMIO “Breakpoint” 6510k JoMmKeH ObiTb OTKPLIT B peXnme
"on-line".

» OyHkumsa "Breakpoints” MoxeT ObITb 3anyLyeHa, ecnv TonbKo BbiOpaHo

Debug -> Operation -> Test Operation .

» KomaHngpl meHto Execute Next Statement nnn Execute Call Tpebytot
€cBOBOAHON KOHTPOSTBHOW TOYKM AN1S BHYTPEHHETO BbINONTHEHUS.

+» Korga 3anyLeH TeCTOBbIV PEXUM C KOHTPOSbHbIMU Toukamu, CPU
nepekntovaetcs n3 pexuma RUN B pexxum HOLD un B

TO Xe camoe Bpems BcnbixmBaeT ceetoanon STOP, a ceetogmoa RUN muraer.

@PYHKLMM KOHTPOSbHbBIX TOYEK MOTYT ObITh BbIOpaHbI B NpOrpaMmMHOM
pefaktope 4yepes nNyHKT MeHto "Debug" nnun n3 naHenu KOHTPOrbHbIX
TOYeEK.

Bbl akTMBM3MPYET NaHemnb KOHTPOSIbHBIX TOYEK B MPOrpaMMHOM peaakTope
yepes NyHKT meHto View -> Breakpoint Bar.

Training Center
for Automation and Drives
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BbinonHeHue nporpamMmmbl C TOYKaMM OCTaHOBAa

m‘; LAD/STL/FED - [FB1 -- Pro2_e_IS1A\CHAFP_06_2] ONLINE ] |
iF File Edit |nset PLC Debug “iew Options “indow Help =l
0|3+ 2| %] ]| ekl = ||7)(|(.) >>@|o-)||_=3|l-)u||

e o o e e 5

/

of the PLC R
J Status Word
| 3
............ [ /#C [ 5TA& [/ 05 [T CCo [ BR
Hetwork 1i: Initialization N
By means of input "Initial"™ the basic state LIRiOTCoR L ov Ciee
#Process_piece is set
= ACCU1: [O ACCU2 [0
A #Initial
g #3tate.Process_piece AR TE I oo ARz IDB 0o
R #3tate.Piece finished ShdDE: I InstDE: |1
’e R #3tate.Place piece on conv
E
R
E

#State.Wait_for piece
#3tate.Take_piece_from conv
#Conv_busy

| Touyka ocTtaHOBa |

Hetwork 2: State: Process_piece

A

In this state the workpiece is processed. Processing is terminated
when the operator acknowledges the termination of the workpiece
by means of the button "31"

[T TR, 1: Ervors

¥

Press F1 for help. [HOLD Abs [Mwl Lnd [INS [ i
SIMATIC S7 % Information and Training Center
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MaHenb TO4Yek
ocTaHoBa

Set Breakpoint

Delete Breakpoint

Breakpoint Active

Show Next
Breakkpoint

Continue

Next Statement

Execute Call

[MaHenb KOHTPOIIbHbIX TOYEK npeanaraeT KoMaHaHble KHOMKKN Ona
TEeCTUpOoBaHNA B NOLLIAroBoM pexunme.

Set Breakpoint Delete Breakpoint

s [p<[ e
[pé[@[3e]o]5 ]

—

Show Next Breakkpoint ~ Continue Next Statement  Execute Call
C nomouybto "Set Breakpoint" Bbl onpegensiete, B KakoMm MeCTe BbIMOSTHEHNE

nporpammsbl AOMKHO BbiTb NMPUOCTAaHOBMEHO. VIHCTPYKUMS B KOHTPObHOW TOYKE
He BbINOSHSIETCS.

Breakpoint Active

Bce To4ku octaHoBa yaoanawTCcA.

C nomouubto "Breakpoint Active" Bbl akTBu3npyeTe BCe TOYKM OCTAHOBA; HE
TOSKO YCTaHOBIIEHHbIE, HO N KOTOPbIE OyAyT YCTAHOBIEHBI.

C nomouybto "Show Next Breakpoint" pegaktop yctaHaBnmBaeT Kypcop Ha
cneayroLLIo TOYKY OCTaHoBa, 6e3 BbIMOMHEHUSA NporpamMmbl.

C nowmoLubto "Continue" nporpamma BbINONHAETCA A0 Cneayowen ToUKu
oCTaHoBa.

C nomouybto "Execute Next Statement” Bbl BbInonHAeTE NnporpaMmmy B
noLLaroBoM pexmume. Ecnv BcTpevaeTcs BbI30B Grioka, MpoOMCXoanT nepexosn
Ha criegytoLLyto komaHay nocne komaHabl CALL (BbI30B BbINOMHAETCA Kak ogHa
KomaHaa).

OtnnyaeTcs ot "Execute Next Statement” Tem, 4uTo npm BCTpeye kKOMaHAabI
CALL npoucxoanT nepexopn Ha NepByt KOMaH4y Bbl3biIBAEMOro 6roka.
(MowwaroBbI pEXUM C 3aX0A0M B Bbi3biBaeMble H6110ku).

Training Center
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OocTtyn K nepucdepuinHbIM BbiXxoaam

B war - variable Tablel =] B3
Table Edit Inzert PLC REEYEREN “iew Options: Window Help
O l= Set Trigger... Cirl+F ﬁ)ﬂ ar|an| || s
D& & o] F i ||| S5[97] |
t odify Cirl+F3

Update Monitor Y alues F¥
Activate Modify Values F3

Dizplay Force Walues Fz
Eorze
Stop Eoreitg

L todify Walue az Comment F3 = |D|i|

IAddress ISgrmbculIHDnitor FDrmatIHonitDr ‘E.FalueI]-Iu:n:ii:Eg;r ‘Ualuel

P g8 [——— HEX WH#16H#FFOO
P iz |——— HEX THIGHELELE

Toggles ‘dizable autput' of the peripheral outputs ondoff. Enables ‘etivate F[INS  [OMLIN | Edit 2746 v
SI MATI C S7 Date: 04.11.2005 "v Information and Training Cen'ter
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BBepeHune ®yHkuma “Enable Peripheral Output” paspeluaeTt nameHaTe nepudepuinHbie

BbizoB

OGpaTtuTe BHUMaHue

BbiIxogbl (PQ) He3aBMCMMO OT BXO40B. JTO No3sonsieT Bam nameHsTb
nepudpepuitHyto Boixoabl, korga CPU Haxogutcs B pexuvme STOP.

YT06bl N3MEHATL NepUepUitHbie BbIXoAbl, MOCTYNanTe cneayowmm obpasom:

1.Mcnonb3ynte KoMaHay MeHto Table -> Open , 4ToObl OTKPLITL  Tabnuuy
nepemenHbix (VAT). OHa gormkHa cogepxaTb nepudepuiiibie BbiXoabl,
KoTopble Bbl xoTUTE N3MEHATH.

2.Bbibepute meHto PLC -> Connect, 4ToObl yCTaHOBUTL CBSI3b C

Tpebyembim CPU, y koToporo Bbl xoTuTe nameHsTb nepmudepuiHiie
BbIXOAbl .

3.0Otkpowite " Operating Mode" ¢ nomoLpo koMaHabl MeHio PLC ->
Operating Mode n nepesegmte CPU B pexum STOP.

4. BBegnTte COOTBETCTBYHOLUME 3HAYEHUS AN nepudeprinHbIX BbIXOAOB,
KoTopble Bbl xoTuTe nameHuts B konoHke "Modify Value".

Mpumepbl: PQB 7 Modify value:  2#0001000011
PQW 2 W#16#0027
PQD 4 DW#16#0001
5. Ucnonb3yinTe komaHay meHto Variable -> Enable Peripheral Output,
yToObI NepenTn B pexxum "Enable Peripheral Output”.

6. Ncnonbaynte komaHay MeHto Variable -> Activate Modify Values, 4To6bl
n3MeHUTb NepudepuiHble Bbixogpl. "Enable Peripheral Output” octaetcs
aKTMBHOM Noka Bbl cHoBa He BbiGepnTe koMaHAdy MeHto Variable -> Enable
Peripheral Output, 4Tobbl BBIKNIOYUTE 3TY PYHKLMIO.

7. YT0ObI 320aTb HOBbIE 3HAYEeHUs, Ha4YHUTE C Wwara 4.

» Ecnn CPU unameHsieT coctosHune, Hanpumep, nepexogut nd STOP B RUN unu
B STARTUP BblgaeTcs coobLeHue.

» Ecnn CPU HaxogunTcsa B pexxume RUN 1 BbiGpaHa dyHkums "Enable
peripheral outputs", Takke BblgaeTcst coobLLEHME.

Training Center
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CP 441 pns coeaguHEeHMM TOYKA K TOUYKEe

UHTepdencol:
e CP 441-1: 1 cMeHHbIN
MHTepcenCcHbIN MoayIb

e CP 441-2: 2 cMeHHbIN
MHTepchencHbIN Moaynb
CBeTtoamopabl:

e [lepepava, npuem, ownbKa
CkopocTb nepegaym B 6opax:

e CP 441-1: makc. 38.4 kbop

e CP 441-2: makc. 76.8 kbop
MpoTokonbl:

e WHTerpupoBaHHble CTaHAAPTHbIE
NpPOTOKONbI

e 3arpyxaemble HECUMEHCOBCKUE NPOTOKOJbI | CP 4411 |
(cneu. apanBepsbl) - ana CP 441-2

e CP441-1: [lewieBbln cO cTaHAAPTHLIMU (PYHKLMOHANbHLIMU
BO3MOXHOCTAMU

e CP441-2: Bbicokas achpeKTUBHOCTbL AnA Tpebyemon 3aaayum

| cP441-2 |

SIMATIC S7

Siemens AG 1999. Al rights reserved.

OnucaHue

MpoTokonbl CP441-1

MpoTtokonbl CP441-2

Moaynu nHTtepdpenica

Date: 04.11.2005 " Information and Training Center

File: PRO2_11E.30 7 e Knowledge for Automation

CoeaunHeHmne "Touka K Touke" aABnsieTcs peHTabenbHOM 1 ObICTPOAENCTBYOLLEN
anbTepHaTMBOM cucTeme LWKnH. MoXHO coeanHUTbL NPOCThIE YCTPOWCTBA TMNa
cuMTbIBaTENEN LUTPMXOBOro kofga U MaclTaboB, Takke kak PLC.

C ogHUM BCTaBHbIM MHTEPdENCOM

» 3964 (R) napameTpusnpyembiin

» ASCII napameTpusmpyembiii NPOTOKON
* [MpuHTEp

C AByMsi BCTaBHbIMW UHTEPENCamMm

* 3964 (R) napameTpuanpyembiin

*RK 512

» ASCII napameTpnsnpyembiii MPOTOKON

* MpuHTep

* 3arpyxaemble BHELLHWE NPOTOKOMbI TUNa:
- Modbus master / slave (Modicon)
- Allen Bradley (DF1 npoTokon)

* TTY, rHe3ga Ha 9 WITbIPLKOB, aKTUBHBIN / MACCUMBHBIN MOAYIb MHTEpderica
* V. 24 (RS232C) 9-LITbIPbKOBBIN KOHHEKTOP
* RS 422/485, rHe3n0 Ha 15 WTbIPbKOB.

Training Center
for Automation and Drives

ST-7PRO2
Ctp 11- 30/34 SIMATIC S7-400



SIEMENS

CP 443-5: coegnHeHue ana PROFIBUS

dopmaT: WUMPUHOM B OAUH CNOT

MpoTokonbl:

SEND/RCV

S7-byHKLUMMN

FMS (Tonbko ana CP 443-5 Basic)
DP Master (tonbko ana CP 443-5
Extended)

CkopocTb nepepauum B 6ogax:

e 0T19.6 kboa no 12 Mbop

CoeauHeHun:
e JnekTpuu. Kabenb: 9-pin sub-D pasbem

e CgBeTtoBoa: LUMHHLIN TepMuHan

KoHdurypuposaHue: .
CP 443-5 Basic
e NCM S7 ona PROFIBUS Bknio4asn CP 443-5 Extended
FCnFB

SIMATIC 87 Date: 04.11.2005 ;v Information and Training Cen_ter
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OnucaHue KommyHukaLmoHHbIn npoueccop CP 443-5 paspelaet nogkntoveHne S7-400 k

cetn PROFIBUS.
MpoTokonbl JocTynHbl cnegytoLme npoToKonbl :

S7-dyHKuUMM:

[ns KOMMYHUKaUWU, OCHOBaHHbIX Ha ypoBHe 7 mogenu ISO/OSI mexay
SIMATIC S7/M7/C7 v PC.

S7-npoTtokon obecneuvnBaeT SFB-uHTepdenc gna S7-CPU ana ceasu B
npeaenax cemenctea SIMATIC S7. JononHuTenbHO OyHKLMK ANs
nporpaMMMpoBaHunst, TECTUPOBaHUA, obecneyeHns agMMHUCTPUPOBaHUS
ob6bekTa U AUarHOCTUKN.

SEND/RCV:

[ns cBAsn, ocHoBaHHOW Ha ypoBHe 2 (FDL-yposeHb) mexay SIMATIC S7,
SIMATIC S5, PC/PGS n yctponcteamu "He - Siemens'a" . SEND/RCV
nHTepdenc obecnevmBaeT NPOCTYH0, HAAEXKHYIO CBSA3b HECTPYKTYPUPOBAHHbIX
ONoKOB AaHHbIX.

SEND/RCV uHTepcenc ocyLecTBnsaeTcs ¢ NOMOLLbIO

» O6pabaTbiBatowmx 6rnokos B SIMATIC S5

* BoisbiBaembix doyHkumin SIMATIC S7

* BoizoBoB C- pyHkumii Ha PGS/PC

PROFIBUS FMS (Fieldbus Message Specification)

Ona otkpbiTon ceasm mexay SIMATIC S5, S7, PCS/PGS, nonesbiMu
ycTpounctBamu n usgenunamm "He - Siemens". (EN 50170, Vol. 2, PROFIBUS).
MpoTtokon FMS pa3speluaet 00 beKTHO-OPUEHTMPOBAHHYHO CBSI3b Ha YPOBHE 7
n3 mogenu ISO/OSI. TunuyHbin pasmep 6noka gaHHbIX - 240 6anToB.
PROFIBUS DP (Distributed Peripheral)

Ona otkpbiTon ceasm mexagy SIMATIC S5, S7, PCS/PGS unu cuctemamu "He -
Siemens"v nonesbiMu ycTponctesamu. (EN 50170, Vol. 2, PROFIBUS).
DP-npoTtokon pa3paboTaH ans 6bIcTporo ooMeHa ManeHbKMMn KonmyectTeamm
AanHbix mexay PLC unmn PC 1 noneBbiMU yCTPOWCTBAMMU C BPEMEHEM peakuun
<10 ms.

Training Center ST-7PRO2
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IM 467: nutepcpenc PROFIBUS-DP macTep

dopmarT: WMPUHOW B OAUH CNOT

MpoTokonbil:
e DP Master
e S7-chyHKUMMN

CkopocTb nepepaum B 6opax:
e 0T19.6 kboao no 12 Mbop

CoeauHeHuA:
e JnekTpunu. kabenb: 9-pin sub-D pazbem

KoHdurypupoBaHue:

e KoHdurypupoBaHue n
nporpamMmmMumpoBaHue AOCTYMHO Yepe3

PROFIBUS-DP
IM 467
SIMATIC S? Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_11E.32 ")4 Knowledge for Automation
OnucaHue WHTepdencHbii mogynb IM 467 npegHasHayeH ansa cuctembl PLC S7-400. OH

JenaeT Bo3MoXxHol cBsaA3b S7-400 no PROFIBUS-DP.

MpoTokonbl IM 467 npeanaraet ABa cepBuca A5 KOMMYHUKaLWA:

PROFIBUS-DP

IM 467 - PROFIBUS-DP Master cornacHo EN 50 170. KoHdurypaums

NnonHocTblo coBMmecTuma ¢ STEP 7. PaboTaeT B npuHUMNE MOEHTUYHO

nHTerpmpoBaHHomy nHtepcency PROFIBUS-DP Ha mogyne CPU.

STEP 7 He BbI3bIBaeT HMKaknx oyHKLMA B nporpaMmme nonb3osatens ans DP

CBA3N.

S7-dyHKUMK

S7-yHKUMM rapaHTMPYIOT ONTUMAIbHYHO M MPOCTYIO CBA3b B PELUEHUSIX
aBToOMaTuM3aLmmn, ocHoBaHHbIX Ha SIMATIC S7/M7/C7 . Cnegytowme S7-
dyHKuuKn paspelueHsl ans IM 467:

* pyHKumoHuposaHue PG yepes PROFIBUS-DP

* (pyHkumoHupoBaHue HMI yepe3s PROFIBUS-DP

CBA3b umeeT mecTo 6e3 ganbHenwen koHgurypauun IM 467.

S7-yHKUMM MOTYT UCMONb30BaTb MO OAHOMY MW NapanenbHOMY
PROFIBUS-DP-npoTtokony. Ecnu oHx ncnonbaytotcs napannensHbeiMyu DP-
KOMMYHMKaLMAMK, TO 3TO BNMSET Ha BpeMs uukna wuHel PROFIBUS-DP.

ST-7PRO2

Training Center
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CP 443-1: coepguHeHue c Industrial Ethernet

dopmarT: WMPUHOW B OAUH CNOT

MpoToKonbl:

e SEND/RCV u S7-cpyHkumumn Ha cteke ISO Transport
(CP 443-1) n cteke TCP/IP (CP 443-1 TCP/IP)

e CP444: MMS/MAP

CoeauHeHuA:
e S7-cpyHKUMM : makc. 48 coeaMHEeHUN
e SEND/RCV: makc. 64 coeauHeHUNn
PyHKLMMK:
e Bo03MOXHOCTb UCNONIb30BaAHUA MHOTUX
NpoTOKONOB

e YpaneHHoe nporpammupoBaHue Yepe3s LAN n WAN
(Tonbko CP443-1 TCP/IP)

CoeguHeHus:
° ABTOllnaTqucxoe nepekntoyeHue mexay AUl Buton
napot CP 443-1
KoHdurypupoBaHme: CP 443-1 TCP/IP
e NCM-S7 ansa Industrial Ethernet, Bkniouyas CP 444
obpalueHue K byHkumam ans SEND/RCV

SIMATIC S7 Date:  04.11.2005 “1 Information and Training Center

Siemens AG 1999. Al rights reserved. File: PRO2_11E.33 "’4 Knowledge for Automation

OnucaHue KoMMyHukaLmoHHble npoueccopbl CP 443-1 n CP 443-1 TCP/IP obecneumBatot
cBa3b S7-400 no ceTtu Industrial Ethernet.

MpoTokonbl JocTynHbl cnegytolime NpoTOKONbI :
S7-byHKUMN
[ns KOMMyHUKauuin, OCHOBaHHbIX Ha ypoBHe 7 mogenu ISO/OSI mexay
SIMATIC S7/M7/C7 n PC.
SEND/RCV
[nsa cBAa3u, ocHoBaHHOM Ha yposHe 4 (ISO Transport Stack CP, 443-1 u
TCP Transport Stack CP 443-1 TCP/IP) mexgy SIMATIC S7, SIMATIC S5 u
PC/PGS.
MMS/MAP
[nsa oTKpbITOM CBA3M, OCHOBaHHOW Ha ypoBHe 7 mexay SIMATIC S7, SIMATIC
S5, PCS/PGS n cuctemamun "He - Siemens'a”.
3TN yHKUMOHanbHbIE BO3MOXHOCTY obecneunBatotcs CP 444,

Training Center ST-7PRO2
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Internet

oLunobok

ToT e cambiin popmMaT U (pyHKUMOHANbHbIE
BO3MOXHOCTMU KaK y CP 443-1 TCP:

o S-cbyHKUUM
e Send/Receive 4yepe3 RFC 1006 n UDP

HononHutenbHas Internet-pyHKUMOHANbLHOCTDb:
CP 443-1 IT aBnsietca WWW cTtaHuunen

e HTML cTpaHuubl u annnetbl Ana S7-cyHKUMIA

o WWW ctaHuusa, ucnonb3lyemas gnsa ynpasneHus /
TeKyLlero KOHTPOssi MasfbiX KOHTPOMIEPOB

® HeT nspgepxek Ansa KOHe4YHoOro nofb3oBaTens

® He3aBMCUMOCTb OT NNaTopMbl
e 3HaKoOMble OnepaTopy OCHOBHbIE NPUHLMIbI

E-mail knneHT:
e Wcnonb3oBaHue e-mail ans ncnpaeneHus

e [locTtyn K M06. TenedoHam, nenmxepam, PC, -
cakcam u T.4. CP 443117

e OpHo o6palleHue, pasnuyHble CUCTEMBI, K
KOTOpbIM 06paLlaroTcs OQHOBPEMEHHO, TO eCTb
He oTAenbHOe nporpaMMHoe o6ecneyeHue ansa

CP 443-1 IT: nogkntoyeHue K Internet

KaXXKOOW CNCTEMBI

SIMATIC S7

Siemens AG 1999. Al rights reserved.

OnucaHue

MpoTokonbl

Ces3b
yepes Internet

Date: 04.11.2005 ‘v Information and Training Center
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KommyHwmkaLmoHHbIM npoueccop CP 443-1 IT no3sonsieT Bam coegmHaTb
S7-400 c Internet.

HoctynHel cnegytowime npotokonsl ans CP 443-1 IT:

S7-dyHKUNN

[na cBasn, ocHoBaHHOM Ha yposHe 7 mogenu ISO/OSI mexay SIMATIC
S7/M7/C7 v PC.

SEND/RCV

[nsa ceasn, ocHoBaHHOW Ha yposHe 4 (TCP Transport Stack) mexay SIMATIC
S7, SIMATIC S5 n PC/PGS.

Internet CP  oGecneunBaeT goctyn K Internet. 310 03HavaerT:

* [Nonb3oBaTenun MOXeT PerncTpnpoBaTbCH B CUCTEME OTOBCIOAY, MCMOSb3YS
naporne.

* Bbl MOXeT unTaTh NpoLecc 1 onepaTBHbIE YCTAHOBKK C N06bIM Internet
browser (Internet Explorer, Netscape, u 1.4.). (CoctaBHble HTML-cTpaHuup!
AN MHPOPMAaLMOHHLIX CUCTEM).

Bo3moxHO Takke BMelIaTeNbCTBO onepaTopa, No3Bonss 06cnyxnsaHue Bo

BCEM MUpE.

Internet CP Takke nossonget Bam nocnaTtb BCe BaXHble JaHHbIE UK

WH(OPMALMIO COCTOAHUKN YCTAHOBKM B M0BYI0 TOUKYy 3emnu, Hanpumep :

* 10 ANEKTPOHHOM no4Te Yepes Internet

* yepes NopTaTMBHbIN TenedoH nnu gakca

* Ha BHelwHue PC

* Kk pagers nnu palmtops ¢ goctynom B Internet.

Training Center
for Automation and Drives
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PacnpegeneHHbI BBOA - BbIBOA U Ha3HaYeHWe napameTpoB

UHavkaTopHble

cseToavoabl MHaukaTopHble

cseToamoabl

ans obuwmx owmbok CPU ans own6ok DP-uHTepdeiica

MepekniovaTens
Tuna craprta

MepekniovaTens
pexvumMoB paboThl

BcTpoeHHbIv
PROFIBUS-DP
nHTepdenc

Cnot ANA KapTbl NamMATU

MPI nHtepdeic

Bbatapes nutaHus

SIMATIC S? Date: 04112005 ;’ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_12E.1 o nowledge for Automation
CopaepxaHue Ctp
Crpyktypa cncTeMbl PROFIBUS-DP ...ttt st snt e e neeeeean 2
MeToObl CBABU PROFIBUS et e et e e e e e e e e e e e e e e eeaenaens 3
Bpemsi wnHHoro umkna cuctembl PROFIBUS-DP ¢ OOHUM MACTEPOM ......cccevvviiieieeeieciiiieeeeee e 4
PROFIBUS MacTepa B SIMATIC S7 .....ooeieieeiieeeee ettt 5
TLOCTYITHBIE DP SIGVE ....oeeiiiiiiieeeee ettt e e et e e e e e e e s e e e e e e e santraaeeaeeesnrsrneeeeaanns 6
TepMUHATOP PROFIBUS-DP e et e s e e e 7
KoHduryprpoBaHue CUCTEMBI DP MaSTEr .......cooiiiiiiiie e 8
KoHpuryprpoBaHme KoMnakTHbIX U MOAYNbHBIX DP Slave ..., 9
KoHduryprpoBaHue nHtunnektyansHeix DP slave

(Ha mpuMepe CPU 315-2) e 10
BcTaBka vHTUNNEKTyanbHbIX DP-Slave B MACTEP-CUCTEMY ......cooiiiiiiiiiieiiiiiieee et 11
AHanns ownbok B OB 86 Npu 0TKa3e MOAYIIA-SIAVE ..o 12
OunarHoctuka slave ¢ nomoLLbio SFC 13 (DPNRM_DG) ..oocviiiiiiieeee et 13
UTteHne nocnegoBaTternbHbIX aHHbIX U3 cTaHgapTHoro DP slave ¢ nomowbio SFC 14 ... 14
3anuck nocnegosaTenbHbIX AaHHbIX M3 cTaHaapTHoro DP-slave ¢ nomowbio SFC 15 ..., 15
CuHxpoHusaumsa DP slave ¢ nomowbto SFC 11 (DPSYC_FR) .eeeiiiiiieeeee e 16
YctaHoBka (goyctaHoBka) PROFIBUS-DP SIQVE ........cooiiiiiiiiii e 17
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Ctpyktypa cuctembl PROFIBUS-DP

e MacTepa
(Masters)
PS | S7 S7 | S7
- 10A | 400 PS [s7-300]s7-300 | S7
S7-400 57300
CPU CPU CP
414- 314 | 342-
2DP 5DP
PROFIBUS -DP
-
SIMATIC S7-300 ET 200M
PS| S7- |S7|S7| s7 | S7 PS| IM (s7|S7(S7(S7
e Slave 300 — 153
CPU CP DP
315- 342- slave
2D 5DP =]
“UHTUNnereHTHbIe slave KomnakTHble slave MopaynbHbie slave
CraHg.
DP
slave
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_12E.2 ’kd Knowledge for Automation

KpaTkui o630p

PROFIBUS-DP

MacTepa

Slave

MoneBoe obopyaoBaHue, NS aBTOMaTU3auumM TEXHUYECKMX NPOoLEeCccoB, TUna
AaTynKoB, NPpUBOAOB, NpeobpasoBaTenei n ABUraTenen, Bce Yalle ucnonb3yet
CUCTeMy MOMEeBbIX LWWH AN obMeHa MHdopmMaumen ¢ 6rnokamu ynpasneHus
Bornee BbICOKOrO YPOBHS.

PROFIBUS - cuctema nonesbiX LLUWH, KOTOPast MOXET MCMOSb30BaTbCs BCEM
obopypoBaHnem aBToMmaTtusaumm, Tuna PLC, PC, HMI-cuctem, npneogos u
JaT4YnKoB Ansi oOMeHa JaHHbIMU.

PROFIBUS-DP - npoTokon, onTMMM3MpPOBaHHbIN MO CKOPOCTU, ObINT cneumarnbHO
paspaboTaH ansa ceasm mexay PLC (DP mactepa) n yctponcteamm
pacnpegeneHHoro Beoaa - Beioga (DP slave).

PROFIBUS-DP - gewleBasi, rubkas 3ameHa nepegaym CUrHarnos rno
napannensHon NuHum 24V n 20mA .

PROFIBUS-DP ocHoBbiBaeTcs Ha DIN 19245 yactn 1 n nonb3oBaTenbCKmx
pacwmpeHnusx, onpeaeneHHbix B DIN 19245 yactn 3. B xoae eBponemnckoro
npouecca ctaHgaptusaumm nonesbix WwWuH, PROFIBUS-DP 6bin 06beguHeH B
EBponenckun ctangapt nonesbix wuH EN 50170.

PROFIBUS penaet pasnuune mexay mactepamu (masters) u slave.

PROFIBUS macTtepa oTBevatoT 3a ABMXKXEHUE OaHHbIX MO WwnHe. MacTtep moxeT
nocbinatb coobLEeHMs, Koraa OH BriageeT mapkepom (token). BnageHue
MapKepoM JaeT npaBO MacTepy Ha AOCTYM K LUMHE.

MacTepa HasbiBatoTcs Takke B npotokonie PROFIBUS akTuBHbIMU y3namu.

PROFIBUS slave - npocTble ycTpoicTBa BBOAA - BbIBOAA, TUNAa NPUBOAOB,
AaTynkoB, npeobpaszosBartenei 1 T.40. OHM He NoNy4alT Mapkep, TO €CTb OHU
MOTYT TOSTbKO MOATBEPXKAATH NOMy4YeHNe COOBLLEHUA MM NocbinaTh
cooOLeHnam macTtepy no 3anpocy. Slave Ha3blBaOTCS Takke NacCUBHLIMMU
y3namu.

Trainings Center
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0]

PROFIBUS

MeToabl cBsiau PROFIBUS

JNoruyeckoe mapkepHoe
KONbLO MeXay Mactepamm

s 1o [

—]
=
OI'IPOC slave MacTepom
SIMATIC S? po Information and Training Center
Date:  04.11.2005 yid g Cen
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anaBnel-wle AOCTyNnom MeTopg ynpaslieHnA 4OCTYNOM K WKHE onpeendeT, Koraa ysern

K LUNHEe

MeTon obmeHa

MapKepoMm

MOXET nocbinatb AaHHble. ATO HEOOX0AUMO, YTOOLI B NIOBON MOMEHT TONbKO
OAWH y3en nMmen npaBo nocnatb AaHHble .

PROFIBUS-npoToKon ocyLlecTBNSAET ABa OCHOBHbLIX TPeOOBaHMS, NOMOXEHHbIE
B OCHOBY MeTOoda ynpaBlieHUA OOCTYMNOM K LWNHE!

* [1ns cBA3M MexXay CNOXHbIMWU CTaHLMSAMY paBHOro ctatyca (Mactepamu)
[OIMKHO ObITb 06ecneyeHo, YTO Kaxaas U3 3TUX CTaHUMIN MMeeT AOCTaTOUHYHO
BO3MOXHOCTb A5 PELLEHUSI KOMMYHUKALMOHHbIX 3afay B 3a4aHHOM UHTepBarne
BPEMEHM.

» [1ns cBA3nM Mexay mactepom u slave gormkeH 6biTb obecneyeH
LUMKIMYEeCKMn 0BMeH JaHHbIMU B peXUME peanbHOro BpeMEHW.

PROFIBUS-meTOoq ynpaBneH1s 4OCTYNOM K LUMHE NO3TOMY UCMOMb3yeT Mapkep
(token) ons cBaA3n Mexay mactepamu 1 NpUMHLMNOM MacTepa- slave ans ceasu
Mexgy Mactepamu 1 NpocTbiMK YCTPOMCTBaMM BBOAA - BbiBoAa (slave).

BrniageHue mapkepom rapaHTvMpyeT NpaBo Ha AOCTYM K LUMHE

B pefenax TO4HO onpeaesieHHOro NHTepBarna BpeMeHM.

Mapkep - 3T0 cneunanbHoe coobLieHue, KOTOPOe NOCkINaeTcsl OT O4HOTO
mMacTepa ApyromMy, Ytobbl AaTb KaXaoMy MacTepy rno ovepeam npaeo Ha
JOCTYN K LWMHe B Npeferniax MakcyManbHOro BpeMeHu obpalleHusi Mapkepa.

anHLIVII'I MacTep-cnyra an/IHLIMI'I MacTep-cnyra no3BondeT MmacTtepy, KOTOprIZ B HacTosLlee BpemMsA

BraZeeT MapkepoMm, onpallnBaTh CIyr, Ha3HaYeHHbIX JaHHOMY MacTepy.

MacTtep MOXeT nocbinatb COOGLLEHMS Cryram Ui NPUHMMaTb COOOLLEHUS OT
Chyr.
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Bpemsa wuHHoro yukna cucrtembl PROFIBUS-DP ¢ ogHum
MacTepom
4 Bpewms WUMHHOIO LMKNa
[ms]
18 —
14— 500 Kbit/s
10 —
6 — 1,5 Mbit/s
DP slave
2 — 12 Mbit/s
| | | -
S 10 20 30
YcnoBus: Kaxabii cnyra nmeeT 2 6anTa BXOAHbIX AaHHbIX U 2 6aKTa BbIXOAHbIX
OaHHbIX
MuHuManbHbI UHTepBan BpeMeHu slave - 200 MMKpoceKyHA,
T.q = 37 tBIT, T, = 11 tBIT; tBIT[Mkc]=1/Mbit/s
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_12E.4 v,’« Knowledge for Automation
PROFIBUS-DP PROFIBUS-DP npoTokon paspaboTaH ansi 6bicTporo obMeHa AaHHbIMK Ha

O6patute BHMMaHue

CkopocTb

YypOBHE JaTuymKoB / npuBoga. Ha aTom ypoBHe LieHTparnbHble 6roku
ynpaenenus, Tuna PLC, cBa3bIBalOTCS € pacnpenenieHHbIMY BXo4amu u
BbIxoA4amun 4epes 6bICTPOAENCTBYIOLLYIO NOCneaoBaTenbHy0 cBA3b. O6MeH
OaHHBIMW C 3TUMW pacnpefeneHHbIMU YCTPOUCTBaMM rMaBHbIM 06pasom
LIMKITUYECKUA.

LleHTpanbHbIn gucnetyep (MacTtep) YntaeT BXOAHbIE AaHHbIE OT slave v nuweT
BbIXOAHYI0 MHpopMaumio slave. Bpems umkna WnHbl AOSMKHO ObiTb KOpoYe,
Yem Bpems umkna PLC .

PROFIBUS-DP npoTokon He Moxem UCnonb3oBaTbCcs Ans obmeHa
nHopMaUMn Mexay mactepamu.

[nsa nepegayn 512 6MT BXOAHbIX AaHHbIX U 512 OUT BbIXOOHbBIX OAHHbLIX
pasgeneHHbix mexagy 32 yanamm PROFIBUS-DP tpebyeT npnbnunantensHo 6
ms npu ckopocTu nepegaydn 1.5 Mbit/s n meHbLue, Yem 2 ms npu 12 Mbit/s.

"opa3gno bonee BbICOKasi CKOPOCTb 3TOr0 NPOTOKOMNA MO CPaBHEHMIO C TakUM
npotokonom, kak PROFIBUS-FMS - rmnaBHbiM 06pa3om BCreacTBMe TOro, YTo
BXOAHbIE U BbIXOAHbIE AaHHbIE MepeaalnTcs B OQHOM LMKIEe CoobLLeHms,
ncnonb3ysa ypoBeHb 2 Mmogenu cteka npotokornos OSI (Link Layer).
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PROFIBUS macTtepa B SIMATIC S7
DP MACTEP DP MACTEP
PS S§7 S7 S7 PS S7 S§7 S7
10A | 400 10A | 400
CPU CPU | CP
414- 414- | 443-
2 DP 1 5DP
DP MACTEP DP MACTEP
PS | §7-300 | S7 | S7 PS | §7-300 | S7-300 | S7
CPU CPU CP
315- 314 342-
2 DP 5 DP
PROFIBUS -DP
SI MATI C 87 Date: 04.11.2005 ;v Information and Training Center

Siemens AG 1999. All rights reserved.

KpaTtkuin 0630p

PROFIBUS macTep

UHTerpaums

File: PRO2_12E.5 ”4 Knowledge for Automation

SIMATIC S7/M7 npogormxaeT TEHAEHUMIO K pacnpefeneHHon asToMatmsauuu,
00beauHas pacnpeneneHHbill BBOA - BbIBOA B CUCTEME aBToOMaTU3aLmn.
TexHonorna astomaTtusauum SIMATIC S7/M7 dopmupyeT ngeansHoe
TOBapPULLIECTBO C MeXAYyHapOoaHO Npu3HaHHbIMY nonesbiMu WinHamu PROFIBUS-
DP/PA v pacnpegeneHHbiM1 CTaHLUMSMN BBOAA - BbiBOAA.

PLC S7-300 n S7-400 moryT ObITb cBA3aHbl ¢ PROFIBUS kak macTtepa unm
yepes BcTpoeHHbi B CPU nHTepdernc PROFIBUS-DP unu yepes
KOMMYHUKaunoHHble npoueccopbl (CP).

CPU co BcTpoeHHbIM nHtepgencom PROFIBUS-DP nossonstoT Bam co3gasath
pacnpefeneHHble CMCTEMbl aBTOMaTU3aLmMmM CO CKOPOCTAMM nepeaaym oo 12
MBoga.

MonHas uHTerpaums cucrembl PLC n pacnpeaeneHHbIX BXO4OB - BbIXOO0B
nMeeT crnegyruine npenmyllecrtea and nofb3oBartend:

+ OpgHopogHoe KoHdUrypupoBsaHue: Bbl KoHUrypupyeTe 1 ueHTpanbHble 1
pacnpeaeneHHble Bxoabl - Bbixodbl ¢ nomowbio STEP 7. 310 03HavaeT, 4to
WHCTPYMEHT KOH(MIypUpOoBaHMs OANHAKOB A1 MONb30BaTeNs, He3aBUCUMO OT

TUNa pelleHna aBTomaTmnsaunn.

+ LleHTpanu3oBaHHOe 1 pacnpeaeneHHoe nporpaMMmupoBaHnue: Bawa
nporpamma ans PLC nuweTcs ¢ nomowpto STEP 7 He3aBMcMMO OT TUna
KOHdpurypauun. 310 03HavaeT, 4To Bbl MoxeTe nucatb nporpaMmmMy He NpuHMMas
BO BHVYMaHWe 3aKNioYnTENbHYI0 KOHUIypaumio annapaTHblX CpeacTs LeneBom
MaLUUHbI.

» OpwuHakoBad paboTa CMCTEMBI, HE3aBUCUMO OT TOro MMEET 1IN OHA
LeHTpanu3oBaHHY0 U pacnpegeneHHyo koHdurypaumio nepudepum:
SIMATIC S7/M7 npepnaraeT MOLLHYIO Nnogaepxky cuctembl. OHa BknovaeT

nporpamMmMmHoe obecneyeHue - napameTpun3aumnio BXogoB - BbIXOO0B, LLIVIpOKMVI
ananas3oH cpeacTts O6CJ'Iy>KVIBaHVIFI, ANarH0CTUKNU.

» [porpammunpoBaHune, ncnbiTanne n 3anyck Yepes PROFIBUS-DP:Co STEP 7
Bbl MOXeTe NpoBepuTb Nporpammy u 3anycTuTb ee Ha LeHTpanbHoM PLC yepes
MOMeBYH0 LUWHY TakK Nerko, kak Bel MoOxeTe 370 caenatb Yepes LeHTparbHbIN
nopT yCTpowncTBa nporpammmpoBaHns Ha CPU.
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ET 200M

HdocTtynHbie DP slave

CocTaBHble MoAaynu, cocTosilme u3
MHTepdericHoro moaynsa u Mmoaynen n3 Habopa
$§7-300 (ET 200M) unu n3 Ha6opa S5 (ET 200U).

ManeHbKkue, KOMNaKkTHble CTaHLUKM BBOAA - BbIBOAA
(cteneHb 3awuThl IP 20)

- € 06 beAVHEHHbIMW BXOAHbLIMU U BbIXOAHLIMU KaHanamm
ET 200B

ET200X  ET 200S

UHtennektyanbHbie DP mogynu: S7-200 n S7-300.
| Onsa npegBapuTenbHoO 06paboTkn JaHHbIX.

CPU 215 CPU 315-2 DP

W -

CPU 316-2 DP CPU 318-2 DP CP 342-5
SIMATIC S7 Date: 04.11.2005 % Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_12E.6 F > Knowledge for Automation

UHTepdencHbIN MOAyNb NOC MoAynu Bxoaa /Bbixoaa.
CreneHb 3awmThl: ET 200X: IP 65/67, ET 200S: IP 20.

-

MopaynbHble slave ET 200M coctouT ns nHrepdencHoro moaynsa IM153-1, koTopbli cBs3aH C

ET 200M S7/M7-PROFIBUS macTtepom. Bce S7-300 moaynu, agpecytotcs Yepes P-
WMHY 1 MOryT 6biTb BCcTaBneHsl B ET 200M.
MakcumanbHbIn pa3mep agpecHoro npocTtpaHcTea B ET 200M: 128/128 6anThl
K 4N BXo4oB / BbIXOOOB C MakcumarbHom ckopocThio 12 Mboga.

KomnaktHble slave  ET 200L 1 ET 200B cocTosiT U3 TepMuHanbHoro 65oka n 6rnoka anekTpoHUKN.
ET 200L n ET 200B  VmetoTcst GrIOKM SMNEKTPOHUKM C LMPOBLIMU U @aHaoroBbIMM KaHanamm.

ET 200L ucnonb3yeTcs, rae TpebyeTca HEMHOrO BXOAO0B U BbIXOAOB CO
ckopocTbio Ao 1.5 Mboga. ET 200B ucnonb3yeTcs, rae MeeTcsa orpaHn4eHHas
rnybuHa yctaHoBkn. MakcumanbHasa ckopocTb - 12 MbBog.

KomnaktHbin slave  KomnakTHbin mogynb ET 200C ¢ Bbicokow cTeneHbto 3awmThl (IP66/IP77).
ET 200C C makcumymom ckopocti oo 12 Mboa ang umdposbix BXOA0B / BbIXOOO0B U A0
1.5 MBbopa anst aHanoroBbIX BX0A40B / BbIXOA0B

CocTaBHbIe slave ET 200X - komnakTHasi CTaHUMA BBOAA - BbIBOAA C BbICOKOW

ET 200X cTeneHbto 3awmTsl IP 65/IP 67 - COCTOMT M3 OCHOBHOTO MOAYNSt U MoZynewn
paclumpeHus (Hanpumep, Mogynu Bxoda / Belxoga, mactepa AS - nHrepdeiica,
nHeBMaTuyeckne Moaynu, NCTodHuK nutanusa SITOP).

CocraBHble slave ET 200S - pacnpegeneHHasa ctaHUMs BBOAA - BbIBOAA CO CTEMNEHbIO

ET 200S 3awmThbl [P 20. Bbicokas MoaynbHOCTL NO3BONSET ero ObICTPO NpucnocabnmeaTtb
K NMoOOMy MPUMEHEHNIO .

ET 200S coctout 13 nHtepdpencHoro mogyns PROFIBUS-DP, undpoBbix
aHanoroBbIx Moaysien, PYHKLUMOHOSbHBIX TEXHONOrM4yeckne Moaynemn
(Hanpumep, cyeTumk, no3numoHep) u load feeders.

UHTennektyanbHble Hanpumep, CPU 315-2, CP 342-5 unu S5-95-PROFIBUS c
slave (PYHKUMOHANBbHLIMY BO3MOXHOCTSIMU CIYTU.

Trainings Center ST-7PRO2
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TepmunHatop PROFIBUS-DP

CPU c unTtepdcpericom
Profibus-DP

'\TpeSyeTCﬂ TepMUHaTOp

TpebyeTcs TepMuHaTOp

X N= Y3en Profibus-DP

CPU c unTtendhericom
Pro interface

|.J TpebyeTca TepMUHaTOP

¥ N= Y3en Profibus-DP

SIMATIC S7

Siemens AG 1999. All rights reserved.
YcTtaHoBKa
TepMuHaTOpa

OnuHa kabensn

Date: 04.11.2005 Iv Information and Training Ceqter
File: PRO2_12E.7 ">4 Knowledge for Automation

Bbl 4OMKHBI BKNIOYNTD TepPMUHATOP Ha NepBoOM U NocregHeM yanax

cermeHTa. YTtobbI 3TO cAenaTtb, OTKPOWTE KPbILLKY LUMHHOIO KOHHEKTOpa M
ycTaHoBuTe BbikoyaTterns B nosmuyuio ON (cm. cnang)

] T

|
- i ONY 4> OFFR

o [T
+ QI

PROFIBUS npaBunbHO 3aKOHYEH, €CIM TOJbKO (DaKTUYECKN BKITHOUEHO
3MNeKTponuTaHue y3na, B KOTOPbIN BCTaBMeH TepMmHaTop . Ecnn aTo He Tak,
PROFIBUS MoxeT Takke ObiTb 3akOHYEH akTMBHbIM RS485 TepmuHaTopom
(6ES7972-0DA00-0AAQ). TepmuHaTOp TOraa nonyyaeTt NOCTOSAHHOE
3neKkTponuTaHue, oTaenbHoe OT APYrMX KOMMOHEHTOB BBOAA - BbIBOAA.

MogkntoveHe TepMNHaATOPOB K LUNHE MO3BOMSeT NOACOEAHATb U pasbeauHeH
no >enaHuto yansl (Hanpumep, ET 200L), 6e3 BO3HNKHOBEHNSI COOEB.

MakcumanbsHas gnvHa cermeHTa Profibus 3aBucuT oT ckopocTn nepegayn
OaHHbIX:

CkopocTb IOnvuHa cermeHTa
019.6 0o 187.5 Kbopg 10000 m.
500 Kboa 400 m.

1.5 MbBop, 200 m.
O13 10012 MBop 100 m.

MakcumanbHasa anvHa cermeHTta ang MPI - 50 m. B ceT moxeT ObITb 40 9
penuTepoB.

Trainings Center
for Automation and Drives

ST-7PRO2

CTp 12_7/1 7 PacnpegeneHHbIn BBOA-BbIBOA U Ha3HaYeHWe napameTpoB



SIEMENS

KoHdurypuposaHue cucremol DP Master

[ HW Config - [SIMATIC 400 Station [Configuration] - §7-400]

Press F1 for help.

E“] Station Edit Inset PLC Miew Options Window Help — Iﬂlﬂ
- . = I 1
o] = o o = T e O - W ==] e e WA - e Cotolog. | Propettis - PROFIBUS Node DP Master (R0/54.1)

i BT a0y 208, - Piofile [Standard General  Parameters |

Sddress: IZ hd ‘when you select a subnet, the next
__________ . available address is recommended.
4 CPU 413-2DP Highest MFI addiess126

Transmiszion rate:1.5 Mbps
AE ; HE st
E \ - Subnet:
= g TP r—— R
8 DI32:DC 24y Fm—
3 DISZADC 24V Pt |
10 DO32xDC24VA0.58 elete
11 DO32xDC24V /0 58 E{;HW Config - [SIMATIC 400 Station [Configuration] -- 57-400]
12 A8 3Bit E“] Station Edit Insett PLC Miew DOptions “Window Help == %]
13 ~ o o
1 DfS[a-2 % & e sl =@ 2 el
1F b -
[l | 1 PSA07 204 A

Hilfe:
) W 4 |[f cPus32DP
Slat Module I Order... I M. I [ I 2] I Comrmet |
1 PS407 204 [6ES T 407 | | | PROFIBUS(1]: DP Master System [1)

DI32:DC 24V

DI32xDC 24

o DO32xDC24V 4054
1 DO32xDC24VA0.54
A18:13Bit

Cucrtema DP master |

il

ra

[

N
MOD 2
ate: 04.11.2005 % Information and Training Center
D' Ki ledge for A {
Siemens AG 1999. Al rights reserved. File: PRO2_12E.8 ’>4 nowledge for Automation

PacnpegeneHHbIV
BBOZ - BbIBOA,

DP macTep

Mpu yctaHoBKe
DP-macTtepa

O6patnte BHMMaHue

Bce cucrtemsl, coctoswme ns DP mactepa n DP slave, cBa3aHHble Yepes
LWMHHbIA kKabenb n obwatowmecs Yepes npotokon PROFIBUS-DP,
Ha3bIBalOTCA pacnpeaeneHHbIM BBOAOM - BbIBOLOM.

B kauecTtBe DP macTtepa Bbl MoXxeTe ycTaHaBNMBaThb:

+ S7-CPU co BcTpoeHHbIM DP- nHtepdericom (Hanpumep, CPU 414-2,
nT.a.)

*  VIHTepdencHbI Mogynb, KOTOPbIN Ha3HayeH Ha M7-CPU/M7-FM

» CP gnsa ceasu ¢ CPU (Hanpumep. CP 443-5, nt.4.)

UTtobbl co3gatb cuctemy macTtepa, MocTynanTe criegyrolmm obpasom:
1. BbibpaTte DP-macTepa u3 okHa "Hardware Catalog" .

2. Wcnonb3ya Drag&Drop, nepeTaHuTe Moaynb B 4OMYCTUMYHO JIMHUIO
ctonkn. OTkponTe gmanorosbl 6oke "Properties - PROFIBUS Nodes". B aTom
Ounanore Bbl MOXeTe ycTaHaBnmBaTth creayoLLlmne CBOMCTBA:

- CospgaBatb HoByto noacete PROFIBUS unu BbibpaTb CyLLECTBYIOLLIOM.

- YcrtaHaenuBatb cBonctBa PROFIBUS noacetn (ckopocTb nepenayv n
T.4.).

- YcraHaBnuBaTtb agpec mactepa PROFIBUS DP .

3. lNoaTtBepanTb HasHayeHus kHonkon "OK"..NosBnseTcs cneayowmin CUMBON

ans DP-macTepa; - ——i——

OT0T cumBON Mcnonb3yeTtcs kak "Bewwarnka" ana DP- slave.

Bbl moxeTe nmeTtb Ha ogHo PROFIBUS-DP nogceTtn ogHoro mactepa unm
HEeCKOMNbKO MacTepoB (MOHO U MyfbTU MacTepHble cuctemsl) . [Npu MoHo-
MacTepHON cucTeMe UCNoNb3yeTcs ToNbKo oanH DP MacTep Ha ogHon
PROFIBUS nogcetu, B MyfnbTU-MacTEPHON CUCTEME UCMOSNb3YHTCA Ha OOHOM

PROFIBUS noacetun Heckonbko DP-mMacTepoB ¢ COOTBETCTBYIOLLEN KaXOoOMYy
13 HUX cuctemou slave.
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KoHdurypupoBaHme KoMnakTHbIX U MoAynbHbIX DP slave

E-EHW Config - [SIMATIC 400 Station [Configuration) - 57-400]

1 PS407 204

E'h Station Edit |nset PLC ‘iew DOptions ‘Window Help talo ]
e (= 0 By o l=l=d al w0 ‘ Eralile |Standa|d j
Dle[s-® (%) & @] sl 2l v e e 3

DP P Link
+-(_] ENCODER
=23 ET 2008

& B0l

B Cuctema DP master

4 ([ cPusms2oP

@ B-16DIAEDD
--gg B-16DIAC

g

_l___F'WDP Master Spsterm [1) B-1600/28
e ‘@ B-1ED0-AC
7 E B-1ERO-4C
] DI3240C 244 \/ --ga B-24D1/8D0 |
5 DISZDC 24V U c
10 DO32xDC24A0.54 - - - -
1 DO 250 C 249 /0 5h Eﬂ] Station Edit Inset PLC Wiew Options ‘window Help -|ﬂ|5|
= v — 1 ~la (@ - i =R
& Properties - PROFIBUS Node B-16D0 DP i i @I El| ﬁl]liﬂ] El EI E”
[~ General | Parameters | PS407 204 - j
L Address: ERES
| 3 CPU 413-2 DP
Transmission rate:1.5 Mbj
L A
Subret
— Hot Networked - Mew
- DI32«DC 24
Popetizs. || | oizaibr 207 PROFIBLIS(1]: DP Master
Del D032xDC244 /0,54 :
Defete: |
D032:DC24/0.54
Al3x13Bit
| _>l_I
MOD 2
Abbrechen Hilte |
. " -
SIMATIC 87 Date: 04.11.2005 " Information and Training Center
File: PRO2_12E.9 v,’« Knowledge for Automation

Siemens AG 1999. Al rights reserved.

DP slave

YcTaHoBKa
DP-slave

+ Slave ¢ 06beanHeHHbIMY LMEPOBLIMK / aHaNorom BXxogamm u
BbIxogamu (komnaktHble DP-moaynu, Hanpumep. ET200B).

*  WHTepdericHble Moaynu ¢ Ha3Ha4YeHHbIMM S5 unu S7 Mmogynsmm
(mogynbHble DP ycTtponicTea, Hanpumep, ET200M).

» S7-200/300 cTtaHuMm ¢ MOgynsiMU, KOTOpble NOAOEPKMBAIOT PYHKLMNIO
"MnTennektyansHbi cnyra”(Hanpumep. CPU 215-DP, CPU 315-2).

YUTo6bI ckoHGMrypupoBaTe DP-slave, noctynante cnegyowmm obpasom:

1. BblbpaTb xxenaembin KoMmnakTHein DP-slave (Hanpumep, ET200B)
unu nHtTepdercHein mogynes (Hanpumep, IM153 ana ET200M) gns
MoayrnbHoro yctporctsea 13 "Hardware Catalog".

2. lepeTsaHyTb CMMBOS Ha CMMBOS MACTEPa - i—
OTkpbITb AnanoroBbli 6okc "Properties - PROFIBUS Nodes". 3aech Bbi

MOXeTe BblOpaThb:
- Caoncrtea PROFIBUS noaceTtu (ckopocTb 1 T.4.).
- Appec PROFIBUS DP-ycTpolicTBa.

3. MopTtBepamnTb HasHaveHus ¢ "O.K".. KoHdurypaunoHHas Tabnuua
NpUIoXeHa K CUMBOITY, KOTOPbIN NpeacTaBnsieT AOMOMHUTENHbIA BBOA, - BbIBOS,
KOMMaKTHOro slave unu cTorkn MogynbHOro yCTponcTea.

4. Bbl BCcTaBnsieTe HyxxHble mogynu u3 "Hardware Catalog" B
KOH(MIypaumMOHHY0 Tabnuuy.
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KoHdurypupoBaHue nHtunnekryanbHbix DP slave
(Ha npumepe CPU 315-2)
E{; HW Config - [SIMATIC 300 [Configuration) -- 57-400]
E“] Station Edit |nsert PLC “iew Options “Window Help - |ﬁ'|1|
D[(5-® % & e sl =[] %8 e |
|
1 IE FROFIBUS(1) Properties - DP Master - [RD/52.1)
2 I|‘—| CPU 315-2 DP Genela\l Addressesl Configuration  Operating Mode |
u Programming and Status/Contral by means of PROFIBUS [extension of the bus cpcle time]
and communication connections for non-configured connections
M aster: Station
Module:
1] | Rack (R] / St (]
[0 UR
Slotl Module | Order Mumber | MP
P F1 for help.
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_12E.10 ”~ Knowledge for Automation

MHTennekTyanbHbIN
slave

O6patute BHMMaHue

KoHdwmrypupoBaHue
DP- slave

[(maBHOe Ha3HayeHue uHTennekTyansHoro DP-slave - npoBoguTb

npeaBapuTenbHyto 06paboTKy BXOAHBIX AaHHbIX Nepen Ux nepegadein mactepy
UNY BbIXOAHbIX AaHHaX nepej ux nepegadeit NpocTbiM slave.

Mpwn paboTte ¢ uHTennektyansHeiM DP- slave, DP-macTep npon3sBogut 4ocTyn
He Ko Bxogam / Bbixodam nHTennektyansHoro DP- slave, a ckopee k agpecHbIM
obnactam "npensaputenbHon obpadoTkn" CPU. MNMporpamma nonb3oBatens
npeaBapuTensHon o6paboTkn CPU gormkHa 3ab0TnThcst 06 0OMeHe aaHHbIMU
MeXxay agpecHom obnacTbto U 06nacTbio Bxoaa / Bbixoaa.

WHTennekTyanbHbii DP- slave (Hanpumep, CPU 315-2 DP) He moxeT
OAHOBPEMEHHO ObITb CKOHGUrypupoBaH kak DP-macTep n kak DP- slave. CPU
315-2 DP, ckoHdurypupoBaHHbIin kak DP- slave, He MoXeT 0gHOBpPEMEHHO
ObITb DP-macTepom gnst opyrMx MHTUNNekTyanbeHbix DP- slave.

YUTto6bI ckoHdurypuposate CPU 315-2 DP kak uHTennektyanbHbein DP- slave,

caenanTe cnegywoulee:

1. BcraBbTe S7-300 cTaHumio B Baw npoekT.

2. Otkponte HW-Config, BbiOupas onsa gaHHOM CTaHLmK,

3. BcraBbTe CPU 315-2 DP u3 "Hardware Catalog" B koHdurypaumoHHyto
Tabnuuy.

4. [1BOVHbIM LLENYKOM Ha NMHUM 2.1 B KOHUrypaunoHHom Tabnuue
OTKpbITb AnanoroBbin 6okc "Properties - DP Master".

5. YctaHoBuTb Gokc Beibopa "Use Controller as Slave" Ha "Slave
Configuration”.

6. Onpepenutb gpyrne PROFIBUS -napameTtpsl CPU 315-2-DP.

7. MoateepauTb HasHa4veHus ¢ "O.K"..
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BcTaBka uHtunnektyanbHbix DP-slave B macTtep-cucremy

E{E Hw Config - [SIMATIC 400 Station [Configuration) -- 57-400]
E“] Station Edit Inset PLC “iew Oplions “Window Help

Profile I Standard

-
O=22 % & |2 b€l =8| 58 E” =3 FROFIBUS OF =
D Additional Field Devices
1 PS407 204 = D Clozed-Loop Contraller
C:l E°”Q'e 5“'3 [ HW Conlig - [SIMATIC 400 Station (Configuration] — S7-400]
4—-@ 5 o E ' 2 Ol Station Edit Inseit PLC ‘iew Options window Help =18 x|
DP macTep | A / O smancop | Dl2lElR %) &) e bl ol g )
47 | B B
— ﬁXBMM?ﬁEPL T 5407 200,
] 51-{C0 CF 3425 as DP Ma
i 50 DP/AS |
g B:ggﬁgg gﬁ 5120 DR/ Link 4 | cPu s1320P
£ PROFIBUS(T) DF Master System - ENCODER i EATTT
10 |[4 DO32:DC28v/05A :% o 53 (I TP Mowir — L
11 D032DC28V/ 05 ’ S
12 |[3 Algx138it CPU314-2 DF interface module 13 EERE | OBoiHomM KnuK |
13 DP Slave Properties slave. hardware and diagno: |3 DI32:0C 24 T
14 Gonral | Cooneoion | Confgueaon] e
— F——  Geoneral| Comnection Configuraton | [Moster System [1)___
~ Configured Slave C
“rou can use the PROFIBUS master to connect configured slave controllers. hd
Select a glave and click "Connect': Mode SIMATIC 300 PROFIBUS-DP Partner 5
PROI ‘ Siave PHi;EUS | i Saton St gnost\c.l ; = ‘IIO f:d Dizg ..;R - OIFO EA(MVESS ;;ngm ByL‘l;\Il E::Slﬁe.. Comme
' 2 WS O |10 2 | 12 10 (. Tatal LE;I
Fress F1 & S £)
o — diess | @ Addiess | Com
MOD
4 | |
Connect Isertion; Delete row
- Active Connectior M3 Master S C
<No connection Master 2)DP Master
b Slave: SIMATIC 400 Station
Liscannect
Commert |
Cancel | He |
0k | Cancel Help
) 3 N -
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BcTaBka YTtobbl HasHaunTe CPU 315-2 DP kak nHtennekTtyanbHbeii DP slave mactepy,

UHTeNNeKTyanbHOro noctynante cneayoowmm 06pa30M:
DP slave 1. BctaBbTe B Baww npoekT ctaHumio, cnocobHyto 6eiTb DP macTepom

(Hanpumep, S7-400).

2. Otkponte HW Config ona naHHown ctaHumn.

3. BcrasbTe DP-mactepa (Hanpumep, CPU 414-2 DP) us "Hardware
Catalog" B KOH(hMrypaumoHHyto Tabnuuy.

4. [1BOKHbLIM Wen4ykoM Ha nuHuen "DP Master" B koHUrypaunoHHom
Tabnuue oTKpbITb gnanorosoe okHo "Properties - DP Master".

5. Onpepgenutb Bce PROFIBUS napametpbl DP-macTepa, n coxpaHntb
nx, HaxkaB kHonky "OK".

6. Wcnonb3ya Drag&Drop, TaHute CPU 315-2 DP n3 "Hardware
Catalog" k cuctreme mactepa.

7. [OeonHbIM Wwenykom no DP slave (no HaseaHuio DP slave, To ecTb
“CPU 315-2 DP”) n BbiGpaTb Tabnuuy "Connection".
MosiBNsieTCA CIMCOK BCEX CKOHMUINYPUPOBAHHBIX UHTEMMNEKTYarnbHbIE
DP- slave.

8. BbiOpaTb HyxHOro uHtennektyansHoro DP- slave, u WwenkHyTb Ha
kHonke "Connect".

9. BbiGpaTb Tabnuuy "Slave Configuration", n Ha3HaunTb MacTepy u slave
obnacTu, Yepes KoTopble OHU ByayT 06MeHMBATLCA AaHHBIMU.

10. NoaTtBepanTb Ha3HadeHus kHornkon "O.K".

O6paTtute BHUMaHue [Insi npaBunbHom pabotel DP-macTepa n nitennektyansHoro DP- slave,
OOIMKHbI ObITb 3arpyxeHa B cooTBeTcTBYtowme CPU OB owmnbok (OB 85,
OB86,uT.a.).

Trainings Center ST-7PRO2
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AHanu3 owmnbok B OB 86 npu otkase mogyns-slave

ELAD!STL!FBD - [OB8E -- S7-400\SIMATIC 400 Station\CPU 413-2 DP]

i} File Edit Inset PLC Debug Wiew Options Window Help ;Iilll
D[R] 8| &= »]| el [« ‘ 0|§(|®|>>®|0-’|L?|"’[I]”
e ML 2 M 2 R o e e

Address |Decl. Hame Type Initial|Comment
0. 0|temp OBS6_EV_CLASS BE¥TE 16#38/39 Event cla:
1.0|temp CB86_FLT ID B¥TE 16gc1/c4/c5, Fault
2. 0|temp OBES6_FRIOCRITY BYTE Z6/28 [Priority of
3.0|temp OB86_OF_NUMER BYTE 86 (Organization b,
4. 0|temp OBEZ6_RESERVED 1 EY¥TE Reserved for syster
5.0|temp OBS6_RESERVED 2 BYTE Reserved for syster
6.0|temp OBS6_MDL_ADDR TORD Depending on fault
g.0|temp OB36_RACKS FLTD ARRAY([O..31]
*0. 1| temp BOOL
12.0ltemn CBEE6 DATE TIME DATE AND TIME Date and time OBS_EILI
OB86 : "Loss Of Rack Fault” ;I
ebiork 1 Ticie =
L #OBS6_FLT ID //DP-Station failure
L B#16#Cd
=Sl
= M 0.4 [
Press F1 for help. Offline [bs [Mw1 Ln4 [INS [MOD v
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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OTKa3 cTaHuum OnepauuoHHas cuctema CPU (CPU 315-2DP nnn S7-400) akTnBmampyet

OB86, ecnv obHapyxeH 0TKa3 CTOWMKMW, MOACETU NN pacnpeaenieHHON CTaHLMK
BBOZA - BbiBOAA. ATO COObITUE NOEHTUMDMLMPYETCS, KaK NPUXoasLLEee.

Ecnun Bbi He 3anporpammupoBanu OB86, n Bo3HukaeT Takas owwmnbka, CPU
nepexoaut B pexum STOP.

NMepemeHHble B OB86 « OB86 FLT ID: B#16#C4 // Bbixog 13 cTposi DP-cTaHuuun.
+ 0OB86 FLT_ID: B#16#C5 // cbon DP-cTtaHuum
+ 0OB86_MDL_ADDR: Jlornuecknin 6a3oBbin agpec DP-

macTepa (aMarHocTU4Yeckmin agpec)

+ OB86_RACKS_FLTD: == > 3ameHuTe Tn gaHHbix Ha DWORD
Copepxanne( ons OB86_FLT_ID= B#16#C4 nnn B#16#C5 ):

ButbloT 0 o 7: Homep DP-cTtaHuun
(PROFIBUS apgpec)
BuTbl oT 8 0o15: WpoeHTudgukaTop
mMacTep-cuctemsl DP
Butbl oT 16 o 30: Jlornyecknin 6a3oBbIi

agpec DP- slave

(onarHocTnyeckun agpec)
But 31: WpeHTndmkatop BBoAa - BbiIBOAA

Trainings Center ST-7PRO2
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OwnarHocTtuka slave ¢ nomowbo SFC 13 (DPNRM_DG)
"'DPNRM_DG""
EN ENO
-1 REQ RET_VAL [~??.7
??.?7 LADDR RECORD [—??.7
BUSY [—?7.7
Mapnmetpbl O6bABneHns TUN AaHHbIX O6n. namMATn OnucaHue
REQ INPUT BOOL ,Q, M, D, L, Const. REQ = 1: 3anpoc Ha uTeHune
LADDR INPUT WORD I,Q, M, D, L, Const. [uarHocTtuyeckuit agpec DP slave
RET_VAL OUTPUT INT ,Q,M,D, L Ecnu npoucxoput ownbka Bo Bpems ob6paboTku
byHKLMW, BO3BpaLLaemMoe 3Ha4YeHne CoaepXKUT Koa,
owmnbkn. Ecnu owmnbkn HeT, RET_VAL copepxut
ONVHY (OaKTUYecku nepeaaHHbIX AaHHbIX.
RECORD OUTPUT ANY ,Q,M,D, L O6nacTb Anst YTEHUs AMArHOCTUYECKUX AaHHbIX.
Honyctumbin TMn gaHHbIX BYTE.
MwuHMManbHas AnvHa OaHHbIX - 6 6anT.
BUSY OUTPUT BOOL ,Q,M,D, L BUSY = 1:
YTeHune elle He 3aKOHYEHO.
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_12E.13 ”~ Knowledge for Automation

OwarHocTuka slave

CrpykTypa
AVarHocTu4YecKomn
nHcpopmaumumn

C nomowbto SFC 13 "DPNRM_DG" Bbl usntaete gnarHoctnyeckme aaHHoble DP
slave B hopme, npegycmoTtpenHon B EN 50 170.

Ecnn B TeuyeHne nepegayn He NPOUCXOANT OLLNOKM , YnTaemble AaHHbIE
BbIBOOATCSA B 06nacTb, HasHayeHHyto B Bbixoge RECORD (OUT2).

Bbl 3anyckaete dyHkumio SFC 13, HasHavas 1 BxogHomy napametpy REQ
(INO).

OcHoBHas CTPyKTypa AMarHOCTUYECKMX AaHHbIX slave nokasbiBaeTcs B
cnepgyowen Tabnuue

[0ns panbHenwen nHgopmMaumm noxanymcra cM. pykosoacTtsa gnsa DP-
slave (Hanpumep, Homepa owmnbok B NCM-S7 pykoBoacTse).

OcHoBHas CTPYKTYpa AnarHoctnyeckon nidopmawmm

ba 3HayeHue

Cratyc ctaHuuu 1

CraTtyc cTtaHumm 2

Cratyc ctaHumm 3

Homep macTep-ctaHumm

VaoeHTndukaTop narotoButens (mnagwunm 6anT)
WaoeHTndukaTop M3rotoBuTens (Ctapummn 6ant)

Cneumndudeckas ons slave guarHocTuka

Ce
3

o 0 WON-~O

O6paTtute BHUMaHue B cnydvae ctaHgapTHbIX slave, Ans KOTOPbIX YMCAO CTaHO4APTHbIX

ONarHoCTUYECKMX AaHHbIX sBRsieTca donblinm, Yem 240 6antos 1 He GonbLue,
yem 244 6awnta, nepsble 240 6aiTOB 3anMcbiBaloTCa B 00nacTb
npeaHasHaveHus!, n yctaHaBnmBaeTcs 6uT nepenonHerns (OV).
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OaHHbIX).

LADDR INPUT

UYTteHue nocnegoBaTenbHbIX AaHHbIX U3 ctaHaapTHoro DP slave ¢

e SFC 14 "DPRD_DAT" npumeHsieTca,4ToObI NnpounTaTth 60nbLie,
yeMm YyeTblpe nocrnegoBaTeNibHbIX 6anTa AaHHbIX (KOHCUCTEHTHbIX

??.?77 LADDR RET_VAL |~ ?7?.7?

Mapametp O6baABNn. Tun gaHHbIx O6GN. namATH OnucaHwue

RET_VAL OUTPUT INT ,Q M,D, L Ecnu nponcxoaut owmbka BoO Bpemsi 06paboTkm

RECORD OUTPUT ANY ,Q,M,D, L O6nacTb NpeAHasHadYeHa aAns YTeHns OaHHbIX

nomouwbio SFC 14

""DPRD_DAT"
EN ENO

RECORD [~ ??.7?

WORD I,Q, M, D, L, Const. HavanbHblii agpec obnacTu BXo4oB Moayns,
13 KOTOPOro AaHHbIe JOSKHbI YNTaTbCS.

pyHKUMM, MAapaMeTp COAEPXKUT KoL OLUMBKU.

nonb3sosatens . OHa AOMKHA UMETb TOYHO Ty e
ANWHY, 4TO 1 o6nacTb, KOTopyto Bl
CKOHGhUTrypMpoBanu ans BbIGpaHHOro Moayns

B STEP7.
[onycTtumeln Tun gaHHbIX BYTE.

SIMATIC S7

Siemens AG 1999. All rights reserved.

DyHKUUA

Mpumep

" Information and Training Center

> Knowledge for Automation

Date: 04.11.2005
File: PRO2_12E.14

>

C nomouwbto SFC 14 "DPRD_DAT" Bbl untaeTe nocnegoBaTtesibHble JaHHblE U3
ctangapTHoro DP slave.

[lnvHa gaHHbIX OOMMKHA COCTaBNATL Tpu unu bonblue, YeM YeTbipe banTa.
MakcumanbHasg gnvHa 3asucut ot CPU. Bbl HarigeTe 9TU AaHHbIe B
TexHun4yeckux cneundmkaumsx anga sawero CPU. Ecnu He npoucxoauTt owmnbkm
B TEYEHWNE Nepefaydn, YiTaemble JaHHblE BBOAATCSA B 06NacTb, ykasaHHyo B
napameTpe RECORD

HasHayeHHas Tam obnacTb AOMKHA UMETh Ty XXe CaMyto ANVHY, YTO U 0bnacTb,
CKOHhMrypmpoBaHHast Bamu ansa gaHHoro mogynss STEP 7.

Ecnu ctaHgapTHeIi DP slave umeeT MogySibHYH KOHCTPYKUMIO U uMeeT
Heckonbko DP ngeHtudumkatopos, Bel MoxeTe nonyyunts B 0ogHOM Bbi3oBe SFC
14 gocTyn TOMbKO K AaHHbIM ogHoro moayns/DP-uaeHTudgumkaTopa
OOHOBPEMEHHO MO Ha3Ha4YeHHOMY agpecy .

:ﬂié}:lfééf:lg::l] Fead 4 analog walues from starting address Z36

"DFRD_DAT"
EN ENC

WH168100 {LADDR  RET VAL |cuie

RECORD -p#M 40.0 EYTE 8
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3anucb nocrnepoBaTenbHbIX AaHHbLIX U3 cTaHaapTHoro DP-slave ¢
nomouwbio SFC 15

e SFC 15 "DPWR_DAT" npumeHsieTcs, 4TOObI 3anucatb 6onbLue,

YyeM 4yeTblpe nocnenoBaTenbHbIX 6anTa AaHHbIX (KOHCUCTEHTHbIX
AaHHbIX).

""DPWR_DAT"
EN ENO

??.?71 LADDR RET_VAL [—??.7

22_.2] RECORD

Mapamerp O6GBbaBn. Twun gaHHbix O6RN. namAaTn OnucaHue

LADDR INPUT WORD I,Q, M, D, L, Const. HauanbHbIn agpec obnactu BxogoB Moayns,

B KOTOprI;I OaHHble OOJKHbI NUCaTbCA.
WcxoaHas obnacTe Ans AaHHbIX Nofb3oBaTens,

KoTopble 6yayT 3anmcaHbl. OHa JomkHa UMeTb
TOYHO Ty Xe ANUHY, 4TO 1 obnacTtb, KoTopyto Bbl
CKOHUrypupoBsanu ans BolbpaHHOro Moayns

B STEP7.

Honyctumbin Tvn gaHHbix BYTE.

Ecnu nponcxogut owmnbka Bo Bpemsi o6paboTkm
YHKLUUN, NapamMeTp COAEPXKUT KO, OLLNOKN.

RECORD INPUT ANY ,Q,M,D, L

RET_VAL OUTPUT INT ,Q,M,D, L

SIMATIC S7 oo 04112005 A

' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_12E.15 y Knowledge for Automation

PyHKUUA C nomowbto SFC 15 "DPRD_DAT" Bbl 3anuckiBaeTe nocrnegoBaTefibHble
OaHHble u3 ctaHgapTHoro DP slave.

[nuHa gaHHbIX AOMKHA COCTaBNATL Tpw unun bonblue, YeM YeTbipe banTa.
MakcumanbHas anvHa 3asucut ot CPU. Bbl HarigeTe 9TU AaHHbIE B
TexHu4yeckux cneundpmkaumax anga sawero CPU. Ecnu He npoucxoant owmnbkm

B TEYEHWNE Nnepefayu, YaTaemble JaHHblE BBOASTCA B 06NacTb, yKasaHHYHo B
napametpe RECORD

HasHayeHHasd Tam obnacTb JOIMKHA MMETb Ty XKe camyto ANuHY, 4To 1 obnacTb,
CKOH(pUrypmnpoBaHHasi Bamu gns gaHHoro mogynss STEP 7.

Ecnu ctangapTHbin DP slave nmeeT MOAYMbHYIO KOHCTPYKLMIO NN UMeeT
Heckonbko DP naeHtudukatopos, Bl MOXeTe nonyyunte B 0AHOM Bbi3oBe SFC
15 focTyn TONBLKO K AaHHLIM ogHoro moayns/DP-uaeHTudukaTopa
O[HOBPEMEHHO MO Ha3Ha4YeHHOMY agpecy .

Mpumep Fﬂi;‘t;;a;:i;“E] output anslog values to address 256

trrrrrrrrxxx

"DEWE_DAT"
EN ENC

W§16#100 J|LADDR  RET VALl 14

P#L 80.0 BYTE & —RECORD

Trainings Center ST-7PRO2
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CunxpoHusauusa DP slave c nomowbio SFC 11 (DPSYC_FR)

EN "DPSYC_FR" ENO
—1 REQ RET_VAL [~7??2.?

??.?- LADDR BUSY [~ ??.7?

??.?- GROUP

??.?- MODE
Mapametp OO6BABN. Tun gaHHbIX O6N. namMaTH OnucaHue
REQ INPUT BOOL 1,Q, M, D, L, Const. MepeknioyaemMbln ypoBeHb ynpasn. napameTpa

REQ=1: Tpurrep ans SYNC/FREEZE pa6oTbl

LADDR INPUT WORD 1,Q, M, D, L, Const. Jornueckuii agpec DP-mactepa
GROUP INPUT BYTE 1,Q, M, D, L, Const. Bei6op rpynnbl, Bit 0 = 1: BeibpaHa 1 rpynna

Bit 1 = 1: BeibpaHa 2 rpynna...
Bit 7 = 1: BuibpaHa 8 rpynna
Bbl MOXeTe BbIGMpaTh HECKOMBLKO rpynmn

Ans ogHon paboTbl.

MODE INPUT BYTE I,Q, M, D, L, Const. MoeHTudmkaTop paboTbl (3akoAMpOBaHHbIA COrnacHo
EN 50 170V 3)
Bit 0, 1, 6, 7:3ape3epBupoBaHbI (3HaveHue 0)
Bit 2 = 1: UNFREEZE BbinonHsieTcs
(“HESAMOPAXV/BAHUE”)
Bit 3 = 1: FREEZE BbInonHseTca
(“8BAMOPAXVBAHWUE")
Bit 4 =1: UNSYNC BbInonHsietcs
Bit 5 = 1: SYNC BbinonHsetcsi (“CUHXPOHU3ALNA)
RET_VAL OUTPUT INT ,Q,M,D, L Kop owmnbku. Bel gomkHel oueHnTs RET_VAL nocne kaxaoro
BbINOMHEHNsA Groka.
BUSY OUTPUT BOOL ,Q,M,D, L BUSY=1: Pa6oTa elle He 3aKoHYeHa.
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_12E.16 o~ Knowledge for Automation

OnucaHue C nomouybto SFC 11 "DPSYC_FR®, Bbl MOXET CMHXPOHU3NPOBATb OOHY UK
bonbLee konuyecteo rpynn DP slave. Ytobbl caenante 310, Bbl 4OMKHbI
nockinaTbe O4HY U3 CreayloLWwmnx KOMaHg ynpaeneHus uinm nx kKomouHauum k
CVHXPOHM3UPYEMbIM rpynnam:

*  SYNC (ogHOBpPEMEHHBIN BbIXOA U 3aMOpaXnBaHNE COCTOAHUN
BbixogoB DPslave)

*+  UNSYNC (oTmeHsieT komaHgy komaHaytoT SYNC)

» FREEZE (3amopaxwuBaHune coctosHuin Bxoga DPslave n yteHune
3aMOpPOXXEHHbIX BXOJ0B)

+ UNFREEZE (otmeHa komaHabl FREEZE)

Mpeanocbinku Mpexae, yem Bbl nocbinaete BbiLEYNOMSHYTbIE KOMaHAbI YnpaBreHus, Bel,
nomkHbl pasgennte DP slave Ha SYNC (CUHXPOHU3UNPYEMBIE) nnu
FREEZE (BAMOPAXXWBAEMBbBIE) rpynnbl ¢ nomowbio STEP 7.

Kakon achdekT C nomouubto ynpasnstowen komaHabl SYNC, DP slave HasBaHHbIX rpynn

ot SYNC? nepekrioyaTcsa B Sync-pexum , To ectb DP mactep nepegaet Tekywime
BbIXOAHble AaHHble M 3acTaBnsieT DP slave 3amopaxuBaTb Bbixoabl. Korga
OHM Nony4yaroT ganbHenwmne BbixogHble cooblueHus, DP slave npocto
COXPaHSIIOT BbIXOAHbIE AaHHbIE BO BHYTPEHHEM Oydepe; COCTOsIHNE BbIXOAOB
OCTaeTCsl HEeM3MEHHbIM B HACTOSILLIEE BPEMSI.

Mocne kaxagon komaHabl SYNC, DP slave BbiGpaHHbIX rpynn pasmeLiarT
BbIXOOHbIE JaHHblE N3 ux OydhepoB OLHOBPEMEHHO B NepUdepUinHbie BbIXoabl
npouecca (0gHOBPEMEHHbIV BbIXOA4 C CUrHaNoOM ynpasrneHus).

Kakon achdekr C nomoubto komaHabl ynpasnenns FREEZE , DP slave nepekntovatotca

ot FREEZE? B pexxum 3amopaxumsaHus. Kaxgas komaHga FREEZE ot DP macTtepa
3acTaBnsieT O4HOBpEMEHHO Bce BbiOpaHHble DP slave coxpaHaTh Tekyllee
cocTosiHue BxoaoB . [locne atoro DP macTep nepegaeT coXxpaHeHHble faHHble
B obnacTtb Bxogos CPU.

Bxoabl unu Bbixodbl LUKMYECKM OOHOBMSATCA CHOBA TOMbKO Korga nocnaHa
komanga UNSYNC nnn UNFREEZE.
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YctaHoBKa (goyctaHoBka) PROFIBUS-DP slave
@{;HW’ Config - [SIMATIC 400 Station [Configuration] -- 57-400]
E“] Station Edit [ngert PLC Wiew Q{8 ‘wWindow Help _|ﬁ' ﬂ
Dl@lgql |@H| @I |' Customize. .. Chil+Al+E I'Ipumep TUNOBOrO d)aﬁna
Speciiybadile. Y = .
1 ; PS407 204 Configure Metwork. = SemBl]?l].gsd -W’ldPa - =]
ool Tabls el Datei Bearbeiten Angicht  Einfiigen Format 2
Update Catalog . . ;I
. - ; Gtand : 16.10.97
,Em I : 10.02.99 1.2 5X
= Import Station * GSE Files. .. |
6 |[] DiazeDC 28V 3
(3 [[d DizzDC 24v #Profibus DP
0[] DO32sDC24v/054 » <Prn-Teut-Def List>
(17 [[§ DOZ2eDC2av/n 5w, PrmText=1
Bl A|gx1;Bit PROFIBUS(T), DP Master System (1) Text({D)="Extended diagnasis enabled"
EEN Text(1)="Extended diagnosis disabled"
14 EndPrmText
K [ T .
- <Eut-User-Prm-Data-DefList=
:I [6] 57-300CPU 31x2 DF ExtUserPrmData=1 "Diagnose”
Bit(7) 0 0-1
Slotl Module |DrderNumber | Address | O Address IEon Prm_Text_Ref=1
EndExtlUserPrmData
Installs new device database files in the system and updates the contents of the catalog. IW . <lUnit-Definition-List>
GSD_Rewvision =1
“endor_Name = "Siemens AG ATD-TD24"
MWodel_Mame ="DF/DP Coupler”
Revision =".2" &7
< | 3|
Driicken Sie F1. um die Hilfe aufzurufen. 2
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Tunbl dpannos STEP 7 Heobxogoum chann 6a3sbl gaHHbIX ycTponctea (GSD) unu cdbann Tnna
ans kaxgoro DP slave ans toro, uto6bl Bbl Mmornu Beibupats slave 13
Hardware Catalog B8 HW-Config.
GSD dhann cogepxuT Bce cBoncTea DP slave B cOOTBETCTBUM CO CTaHOAPTOM
PROFIBUS . ®annbl Tina gomkHbl ObiTb B COOTBETCTBUM CO Cneumndmrkaumsamm
Siemens .
MmeeTcsa cann tvna ansa kaxgoro tuna DP slave SIEMENS AG.
DP slave oT gpyrux n3rotoButenen tTamke cHabxeHbl GSD-cannom nnm
hannom Tuna.
BHegpeHue Bbl MoxeT BcTaBuTb HoBoro DP slave B Hardware Catalog
DP slave cnegyowum obpasom:
1. BblbpaTb MeHto Options -> Install new GSD.
2. B okHe amnanora, KoTopoe NosiBrsieTcs Npu 3TOM, OTKPbITb AUCK /
OMpekTopuio, cogepatume HyxHbin GSD darin.
Slave BBefgeH B okHo "Hardware Catalog" (npocunb kaTanora Tonbko
"Standard" !) B pasgene "PROFIBUS-Additional Field Devices" n
JOCTYnNeH Ans KOHUIypnpoBaHus.
Korga DP slave yctaHOBnEHbI Mnn MMNopTMpoBaHbl Takum obpasom,
cywectsytowme GSD danrnbl, 1 CUMBOIbI HE yaaneHbl NOMHOCTbI0, HO
COXpaHeHbl B pesepBHoM cripaBoyHuke \\ Step7\S7data\Gsd\Bkp[No.].
No.- nocnegoBaTtenbHbI HOMEP, KOTOPLIN AaeTcs aBToMaTudeckn STEP 7.
Trainings Center ST-7PRO2
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S7-GRAPH: MHCTpYMeHT Ans nporpaMmmMmupoBaHus
nocrieaoBaTefNibHOCTEN

MporpammHbIn naket S7- GRAPH

e CoBmectumocTtb ¢ IEC 1131-3 s1
e Paspab6oTaH gns Tpe6oBaHum
NPOMBbILLNIEHHOCTH
e [padcdmyeckoe npeacraBneHue npouecca -+ T1 — T4
Yyepes Wwarv u nepexoabl
e Llarn copepxart pencreusa [ S2 ] [ S5 ] [ S6 ]
MNMepexoabl NpoBepPsAT BO3MOXHOCTb
nonacTb Ha crneayrLmMi Wwar _% 1 15
C S7-GRAPH Bbi moxeTe
onTUMU3IUpPOBaATL crnepyowue ES4
cTaguu B NpoeKTe aBToMaTn3auum :
e [naHupoBaHue, KOH(UTypupoBaHue
e [MporpammupoBaHue T 13
e OTtnagky O
e 3anyck
e OO6GcnyxuBaHue, AMArHOCTUKY
S5 e s e BT, B oo
S7-GRAPH With the S7-GRAPH programming language, you can clearly and quickly

Functionality

Test Functions

User Interface

configure and program sequential sequences that you wish to control with an S7
PLC system.

The process is split into single steps with their own function scope. The
sequence is represented graphically and can be documented with pictures and
text.

The actions to be performed are defined in the single steps, the conditions for
moving on to the next step are defined by transitions. The definitions of these,
as well as interlocks and supervisions are written in a subset of the STEP 7
programming language LAD (Ladder Diagram).

S7-GRAPH for S7-300/400 is compatible with the sequential function chart
language defined in the IEC 1131-3 standard.

The following functions are offered:
» Several sequencers (max. 8) in the same S7-GRAPH function block

» Free number assignment (1 to 999) to the steps (max. 250 per
sequencer complex) and transitions (max. 250)

» Parallel branches and alternative branches (each a max. of 250)
+ Jumps (also to other sequencers)
« Starting/stopping of sequencers as well as activating/holding of steps.

» Display of active steps or faulted steps
* Monitor Status and Modify Variable
+ Switching between operating modes: manual, automatic and jogging mode

* Overview, Single Page and Single Step representation

* Graphical distinction between interlock conditons (interlock, max. 32
conditions), actions (max. 100 per step) and supervision conditions
(supervision, max. 32 conditions)
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CprKTypa nporpamMmmbl nocriegoBaTenbHOU CUCTEMbI ynpaBneHus
s1 Step 1
Step 1 Oewncteune
DenicTtBUe
Motor Limit switch
| | | | /] ™
| | |/| Nepexon 1
YcnoBus, pa3pewiaowme war ——————-------
S2 Step 2
Step 2 Oenctene
OenicTtBue
Input 1 Input 2
| [ | | /|
| | I/ | Mepexopn 2
Vcnoauﬂ, paspewiaroime war
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_13D.4 v,’d Knowledge for Automation
Overview A sequential control system is a control system that executes step by step. It
switches from one step to the next when the step-enabling condition is fulfilled.
A characteristic of a sequencial control system is therefore the subdivision of the
control task into
» Steps and
« Transitions (step-enabling conditions)
Sequencer Steps and transitions form a sequencer. The sequencer is stored in an FB. An

instance DB, that contains the sequencer data, is assigned to this FB.
At least three blocks are necessary for an executable program:

« the FB, that contains the sequencer(s)

« aninstance DB with the sequencer data

* an organization block, function block or function containing the FB call. The
parameters and the number of the instance DB are passed in the FB call.

OB1 FB DB

FB Sequencer Instance
sequencer DB

call \

Training Center
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CO3AaHMe FB, peanu3yrowlero nocrsieqoBatesibHOCTb
Properties - Function Block [ ]
General - Part 1 | General - Part 2| Altlibutesl
Name: ¥ Multiple instance FB
HSIMATIE Manager - [TEST_400 -- D:ASIEMENSASTEP74S 7projiTe.. [HEELECES
& File Edit iR FLC Miew Optins Window Help | e
_ St = Symbol comment:
| q.l gl fatian = | 8
D = %‘ Tl » = % = Froject path:
E% TEST_| Bragram » Bl 3}7,’;?;'3@‘“" [DASIEMENS S TEPTS 7prait Tesl_40D
== 57 _ . .
{2 ST St ’ L2 GRAPH: 57 Sequential Control System - [TEST_400\S57 Graph'.\FB1, DB1 - <O [9[=] B3
& " File Edit |nset PLC Debug Wiew DOptions ‘window Help - ﬂ|1|
Fl 7 St 2 Function Block =
EE— - N S R 5
el Tatle 4Data Block [oo% ] BJe e [ ]
Ertermall Source File.
B Data Type <[ =
B e [ | =
= 8| it Block Comerts I
— P
P | R :
e s
L=
= ||I= Step1
Inzerts Function Block at the cursor position, %
li=]
1%
g7
=
F
=1 4 | »
Press F1 for help |IEC | Symbolic | Offine [FB Itz
° . -
SIMATIC 87 Date: 04.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_13D.5 ”~ Knowledge for Automation

Overview

Creating an FB

S7-GRAPH Editor

Note

You can create S7-GRAPH FBs either with the SIMATIC Manager or with the
S7-GRAPH Editor. In both cases, you must first create a project and a
corresponding user program.

To set up an S7-GRAPH FB with the SIMATIC Manager, proceed as follows:
1. Open the user program in which the FB is to be inserted.
2. Select the menu command Insert -> S7 Block -> Function Block

3. In the "Properties" dialog box enter the FB’s number (e.g. FB1) and enter
GRAPH as the programming language. Confirm with "OK"

Double-click the inserted block. The S7-GRAPH Editor is called and the
block is opened.

4.

In entering and editing a sequencer, you are supported by the S7-GRAPH Editor
with context-sensitive functions. The toolbars contain icons which give you quick
access to frequently used menu commands.

The following toolbars can be selected via the menu command View -> Toolbar:

Standard: Contains functions for file handling (Open, Save, etc.) and for editing
(Copy, Insert, etc.).

Sequencer: Contains functions that insert sequencer elements in the program.
LAD: Contains functions that insert LAD elements in the program.
View: Contains functions for changing the view

You can position the individual toolbars anywhere within the S7-GRAPH Editor.

For this, click on the gray area of the toolbar and drag the bar to the desired
position with the mouse.
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npeACTaBHEH na nocnenoBatesibHOCTU
0630p
;EEHAPH: 57 Sequential Control System - [TEST_400\57 Graph\._ A\FB1_ DB1 - <Dffline> ___ =] E3
o Fie Edit Inzet PLC Debug Yiew [Options ‘window Help -5 x|
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Overview

Overview

Single Page

Single Step

Permanent
Instructions

The S7-GRAPH Editor allows you to edit a sequencer with all its elements, such
as steps, transitions, branches, jumps, end-of-sequencer and comments, in
different views.

You can select the view by choosing the following menu commands:
View ->Overview/Single Page/Single Step/Permanent Instructions
or from the toolbar.

This view gives you an overall impression of the sequential control system as a
whole. This is especially suitable for configuring the sequential structure.

Several sequencers (max. 8) in one FB appear side by side. The overview
contains the block comments and the names and numbers of the steps and
transitions.

Single page view shows actions, the numbers and names of the steps, the step-
enabling conditions for the transitions, the numbers and names of the transitions
and the block comments.

Several sequencers in one FB appear one below the other. This view is suitable
both for configuring and for programming a sequential control system.

This view shows one step with its transitions and all their contents. This view is
used for programming not only actions and step-enabling conditions but also
supervisions and interlocks. You can also edit step comments in this view.

You use this window for programming "permanent instructions". Permanent
instructions are conditions and/or block calls which come before or after the
sequencer. They are executed once in every cycle regardless of the status of
the sequencer.
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AneMeHTbl NocrnenoBaTefibHOCTU

MocnepoBaTenbHOCTL 1 MocnepoBaTtenbHOCTb 2
HayanbHbIi Wwar OTKpbITUE aNbTEPHAaTUBHOTO OTBETBIIEHUsI S7
OTKpbITUE NapannenbLHOro oTBeTBNEHUA
Mepexon - T 4 - Te
«—T9

T4 N
N SIS |
\ 3aKpbITve napannensHOro OTBETBNEeHUs S9

— T7

3aKprTVIe anbTepHaTUBHOIO OTBETBNEeHUA

T9
OKkoHuYaHue S8 Mepexon Ha
nocnenoBaTenbHOCTH war 8
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_13D.7 v,’d Knowledge for Automation
Overview When writing a sequencer, you are supported by functions for graphical
programming. You can generate a sequencer structure simply, without requiring
extensive programming experience, by arranging the S7-GRAPH structure
elements to produce a graphical representation of the sequencer.
Structure of a A sequencer consists of a series of steps and transitions. The sequencer can
Sequencer be linear or branched.
« Within the steps, you formulate the instructions for the plant.
» The transitions contain the conditions for switching from one step to the
next.
The following icons represent the elements a sequencer can consist of. You can
select these icons from the toolbar
il Step/Transition Pair 3 | Alternative branch, closed
| i | Jump Eg.-,*l Parallel branch, open
& | Alternative branch, open |E| Parallel branch, closed
E‘ End of sequencer El Insert new sequencer
There are also icons for inserting permanent instructions and for changing the
insertion mode.
Rules The sequential control system structure must satisfy the following rules:

» Steps and transitions can only be inserted as pairs.

» Jumps can be added to the end of a branch and jump to a step either in the
same sequencer or in a different sequencer.

* An end of sequencer symbol can be added following a transition at the end
of a branch and terminates the execution of the branch.

Training Center ST-7PRO2
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MporpammunpoBaHne aencTBuUn (aKLumn)

"Interlock” Interlock
| | | (
| || ()
"Supervision” Supervision
| | | (
| | | ()
20 N "Forward"
L1 S Q4.3
D M3.0
| Input|1 | |np|n;|2 120 T#as
I [ /1
Step-enabling conditions
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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Overview

Programming

Interlock

Supervision

The active parts of a step are the actions that are executed by the controller in
the active step. In the steps, instructions are programmed which set outputs or
activate or deactivate steps in the sequencer. An action consists of instruction
and address and can be attached to a condition and/or combined with an event.

You program actions in single step or single page view. To do so, proceed as
follows:

1. Select the table to the right of the step and press the Tab key.

2. Now program the actions by entering the instructions which are to be
executed in the table:

» Every instruction occupies exactly one line of the table

* In the left-hand column are the instructions, in the right-hand column the
addresses

» If you use an instruction which requires time information (D or L), S7-
GRAPH automatically sets up two lines in the right-hand column. Enter the
time information in the lower line.

3. Press the Tab key once again to program a further action. The table is
expanded by one line.

If you have used an instruction that is logically combined with a condition (all
instructions that contain the letter C), then you must program the condition in
single step view as an interlock.

The interlock logic is used for conditional enabling of specific actions in a step. If
the condition is fulfilled, then all actions conditioned with "C" are executed.
Advancing to the next step takes place independent of the interlock condition.

The supervision logic is used for recognizing supervision errors and the follow-
up reactions (stopping the sequencer and possibly acknowledgement
obligation). Advancing to the next step only takes place when the supervision
conditions are not fulfilled and the error no longer exists.
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CTaH,qapTHble akKuuvuu B Wiare
Brok akumn ¢ NPoCTbIMU NHCTPYKLNAMUN
Action_block _1
N M1.1
S M1.2
R M1.3
D M1.4
T#1H2M3S
L M1.5
T#4MS
CALL FC1
e N = HasHauyeHue He-coxpaHss
e S =YctaHoBUTb (COXpaHUTb)
e D = 3apepxka BpeMsl , Ha3HaYaTb He-COXpaHAEeMYo 3afepPXKKy BpeMeHu T
e L = OrpaHunyeHue BpeMeHU, Ha3HaYeHne He-COXpPaHAEeMOoro Ha
OrpaHNYeHHOro BpeMeHU
e CALL = Bbi3oB 6510Kka
SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_13D.9 "kd Knowledge for Automation
Overview These actions are all defined in the IEC 1131-3 standard under 2.6.4.
D,L,N The associated actions are reset as soon as the step is completed.
D,L The times can be specified as a constant or as a variable.
S,R The corresponding actions remain active even after execution of the step.
CALL Block call FBi.DBiI, FCi, SFBi.DBi, SFCi: calls the specified block. After the
processing of the block, the GRAPH program is further executed.
Note The addresses in the action block can be either symbolic or absolute.
Times The times must be entered in the IEC time format. This is as follows:

T#mDnHoMpSgMS

mD: m Days

nH: nHours

oM: o Minutes

pS: p Seconds
gMS g Milliseconds

The maximum time is limited to approximately 24 D20H.
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Actions Dependent on an Interlock

Action block with conditional instructions

Action_block _2

NC M1.1

SC M1.2

RC M1.3

DC M1.4
T#1H2M3S

LC M1.5
T#HAMS

CALLC FB5.DB3

Conditions

e An action identified with a "C" (Condition) is only executed if the
interlock condition for the step is true ("C" =1).

e An interlock error exists if the condition is zero. The action subject to
the condition C is then not executed. The step is marked and the error
message "Error” is issued.

SIMATIC 87 Date: 04.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO2_13D.10 ">4 Knowledge for Automation
Special Case An action in a step which has the qualifier "C" but for which no interlock is

programmed is executed unconditionally. The qualifier "C" is ignored.

Examples:

Instruction Address Explanation

NC Q1.0 As long as the step is active and the
condition is fulfilled, the signal at
Q1.0 = 1, otherwise 0.

SC Q1.0 As long as the step is active and the
condition is fulfilled, Q1.0 is = 1, and
remains set to 1.

RC Q1.0 As long as the step is active and the
condition is fulfilled, Q1.0 is = 0 and
remains set to 0.

DC Q1.0 After the end of the time specified in
<const> and as long as the step is
T#<const> active and the condition is fulfilled
the signal at Q1.0 is = 1. If the step
is not active the signal is = 0.

LC Q1.0 As long as the step is active and the
condition is fulfilled, the signal at
T#<const> Q1.0 is = 1 for the specified time
<const>. If the step is not active, the
signal is = 0.

CALLC FB5.DB3 Calls the specified block, when the
condition is fulfilled. After the
processing of the block, the GRAPH
program is further executed.

Training Center ST-7PRO2
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Actions Triggered by an Event

The action is executed
once in the cycle in which
the event occurs

Action block with event-driven instructions
Action_block _3
A1 N M1.1
L1 N M1.2
LO N M1.3
S1 N M1.4
S0 N M2.4
Vi N M2.5
VO N M2.6
e A1 = Acknowledge
e L1 =Interlock error coming
e LO = Interlock error going
e S1 = Step activated
e S0 = Step deactivated
e V1 = Supervision error coming
e V0 = Supervision error going

SIMATIC S7

Siemens AG 1999. All rights reserved.

Overview

Activating and
Deactivating Steps

Date: 04.11.2005

File: PRO2_13D.11

Iv Information and Training Center
’>4 Knowledge for Automation

An event can be detected and linked with an action. That way it is possible not
only to monitor individual steps but also to monitor and influence the entire
sequential control system.

Other steps of a sequencer can be activated or deactivated with the instructions

ON and OFF.
Event Instruction Address Explanation

S1 Dependent on the

SO ON Si event activate or

V1 deactivate step

Vo OFF i=Step number

L1 Dependent on the

LO OFF S_ALL event activate or

A1 deactivate all
steps; except for
the step that
contains the action
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Checking Conditions in Transitions, Interlocks and Supervisions
/ Step before the
S3 transition
Step 3
| “Vallve_|1" "Vlal/vle_Z" / Transition number
T3
| | |
! ! Valves_on Transition name
CMP it NO contact
MW0 — == _I
MW2— 3] NC contact
4] Compare box
|i| LAD branch, open
|:| LAD branch, closed
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Overview

Conditions

LAD Elements

Editing

You program a condition as a boolean logic operation in the form of Ladder
Diagram elements. For every transition, interlock and supervision there is an
LAD network in which you can enter LAD elements.

S7-GRAPH recognizes the following types of conditions:

Transition: describes the step-enabling conditions by which a controller passes
from one step to the following step.

Permanent Condition: Permanent conditions are arranged before or after the
sequencer and are evaluated once per cycle.

Interlock: describes conditions that must be fulfilled to allow an action to be
executed. An interlock error is signalled if the step interlock is missing.

Supervision: describes conditions that lead to a supervision error being signalled
and that prevent the sequencer from switching to the next step.

The following elements are available for checking conditions: NO contact, NC
contact, compare box, LAD branch open and closed.

It is easiest to program the conditions in single step view. You can choose how
you want to use the icons in the toolbar for editing a sequencer by selecting the
menu options Insert -> Drag&Drop/Append or by clicking the relevant icon in the
toolbar:

Drag&Drop or Insert Mode ON: First select the icon in the toolbar and then click
with the mouse in the place where you want to insert the object.

Append or Insert Mode OFF: First select the element in the network after which
you want to insert a new element and then click the desired icon in the toolbar.
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Permanent Instructions

1

Permanent instructions before the sequencer

"Limit switch" "Pushbutton" "EMER_OFF"
| | | ( )
L I Permanent conditions
2 "Brake closed" "Valve_2open" "Controller enable"

/—

()

CALL FC1

INIT:= (BOOL)  (IN) |

Permanent block call

1

Permanent instructions after the sequencer

"Safety door closed” "Feed enable" fos
| [ 0 Permanent conditions
| | ()
2
CALL FC5
TEMP:= (INT) (IN) Permanent block call
PRESS:=  (INT)  (IN) Sanaentblos e
RESULT:= (INT) (OUT)
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Overview

Permanent
Instructions

Permanent instructions are conditions or block calls located before or after the
sequencer and executed once per cycle.

You can use the permanent instructions, for example, to:

* Program only once conditions that need to be fulfilled at several points in the
sequencer.

» Call blocks containing STL, LAD, FBD or SCL instructions from S7-GRAPH.
You can have as many permanent instructions in a GRAPH FB as you like.

You program permanent conditions or block calls in Permanent Instructions

view. Select the Drag&Drop insertion mode with the menu options Insert ->

Drag&Drop and proceed as follows:

1. Select the menu options View -> Permanent Instructions, if the necessary
window is not yet displayed.

2. Choose the menu options Insert -> Permanent Instruction- >
Condition/Call or click with the mouse on the correponding icon in the
toolbar.

The mouse pointer changes its shape to represent an LAD network or a
CALL instruction.

3. Place the mouse pointer in the space provided.
Choose the menu option or click the icon in the toolbar again.

5. Insert the LAD elements you want to use to program the condition or enter
the name of the block you want to call after the CALL instruction and
press the Enter key.

6. In the case of a block call, assign actual parameters to the formal
parameters displayed.

B
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"Motor" "Limit switch" ,

Creating an Executable Block

—i 1/

Step-enabling conditions

\ S7-GRAPH
"Input 1" "Input 2" source

Save sequencer as
executable S7 block
in Blocks

S2
Step 2

— 1/

Save sequencer as

Step-enabling conditions S7-GRAPH source in SO
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Date:  04.11.2005 yid g Cen
Siemens AG 1999. All rights reserved. File: PRO2_13D.14 ’>4 Knowledge for Automation

Overview

Options

When saving an S7-GRAPH function block, a compilation function is triggered.
That is, a function block that can be downloaded to the PLC is created from the
sequencer. Only error-free user programs can be saved. If the program cannot
be compiled because of errors then it can also not be saved.

If you have to interrupt your work although it still contains several configuration
errors, you can at any time save the current state in an S7-GRAPH source by
using the menu command File -> Generate Source.

You can set the following options for compiling by choosing the menu items
Options -> Customize and then the Compile tab:

* Which parameters are to be available when you call S7-GRAPH FBs
(minimum, standard or maximum parameter set)

* How steps and transitions are to be stored in the instance DB
(as structure arrays or as individual structures) and whether this interface
description is also to be downloaded to the PLC or not.

+  Whether the generated FB is to be executable on its own or whether a
standard FC (FC 70 or FC 71) containing the major part of the management
code is to be used. If you choose the standard FC option, you can store
more steps in the FB than if it is to be executable on its own

* Whether condition analysis data is to be written in the instance DB, whether
Skip mode is activated and whether supervision errors that occur during
operation have to be acknowledged.

*  Whether program and process are to be synchronized and whether all
interlock conditions are always to be processed in manual operation. When
displaying the status, a missing interlock and the step which is faulted as a
consequence are then displayed.

*  Whether warnings are to be displayed in the message window during
compiling.

*  Whether interlock and supervision errors are to be handled by SFC 52
(diagnostic buffer entry) or using SFC 17 and 18 (send to HMI devices).
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DE1l
Two forms of block call FBL
EM EMO
0.1
e Minimum call parameters (default) || INIT_S2
= 1 input parameter for controlling the Minimum parameter set
sequencer
EMN FB2 EMO)
e Standard call parameters |7 oresa
I0.1
= 12 input parameters for controlling the e e
4‘ ACK_EF S_ACTIVER- 08 .4
sequencer
E— 5_PREY ERR_FLT 0.7
= 7 output parameters for displaying LB s e
operating states | Jewauro e oMl g ¢
S Si_TAP MAN_ONE g 7
I1.0
- _”_SWLMAN
e Maximum parameter set
= 17 input parameters for controlling the M YU Y
Il.1
sequencer i
. I Jr_PusH
= 12 output parameters for display

Integrating an FB Call in OB1

Standard parameter set

SIMATIC S7
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Sequencer FB

Minimum Parameters

Standard Parameters
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By selecting the menu options Options -> Cutomize and the Compile tab page
you can also choose whether the FB is to be assigned the minimum, standard or
maximum set of parameters when it is called.

The FB responds to rising edges at the input parameters.

The FB with the minimum parameter set has only one input parameter,
INIT_SQ, and activates its sequencers as soon as it has been processed in
OB1. This means that the sequencers are executed immediately in Automatic
mode.

You use the minimum parameter set when you are running the sequencer in
Automatic mode only and when you do not need any additional modifying and
monitoring functions.

The initial step(s) is/are activated by a rising edge at the parameter INIT_SQ.

The operating mode must also be selected when calling this FB. You always
use the standard parameter set when the sequencer is to run in different
operating modes and when you require feedback information about the process
and facilities for acknowledging messages.

The sequencer FB always remains in the operating mode last activated. The
previous operating mode can only be deselected by selecting a different one.
Parameters that are not required remain unassigned.

Maximum Parameters You always use the maximum parameter set when you need more operator

intervention and monitoring facilities for service and startup than those provided
by the standard parameter set.

All the FB parameters are displayed and can be assigned in the FB call
(requires the most memory capacity).
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Activating the Debugging Functions

Procedure
e Download sequencer FB and instance DB

= Use the menu commands PLC -> Download to download the
sequencer FB and the instance DB to the PLC

e Select instance DB:

= Select the instance DB you want to use for the test by choosing the
menu commands
Debug -> Test Environment

e Start the "Monitor” function:

= Select the desired section of the sequential control system. The status
information will be given for the part currently visible in the open
window.

= Activate the menu command Debug -> Monitor (checkmark)

e Exit the "Monitor" function:
= Deactivate the menu command Debug -> Monitor

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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Debug Functions You can execute the S7-GRAPH sequencer in test mode with the Debug

functions. The status of the sequencer elements and the signal state of the
addresses are displayed on the screen.

Downloading to PLC In order to download the S7-GRAPH FB with the associated instance DB into
the PLC, proceed as follows:

1. With the FB opened, select the options PLC -> Download.

2. In the “Download” dialog box select the instance DB which you wish to
download into the CPU together with the opened FB,.

3. If necessary, confirm the query as to whether you want to overwrite blocks of
the same name that are already in the CPU.

Note If possible, download the blocks in STOP mode, because error conditions can
occur if you overwrite an old program in RUN mode.

Activate Monitor This function is performed simultaneously for all opened windows of the same
sequencer FB. If too much status information from the S7 has to be updated, a
warning message may appear that says that as of now not all statuses can be
updated time-synchronously.

By acknowledging the message, you can return to the Monitor mode of the
sequencer.

Deactivate Monitor  Sequencer monitoring must always be interrupted first before you can make
changes in the sequencer or in the logic operations. Only then are actions in the
sequencer possible.

It is advisable to save your changes first on the hard disk and then download the
block into the S7 CPU. If you do this in the wrong order, a message window
appears, that points out the correct sequence.

Training Center ST-7PRO2
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S7-HiGraph: Tool for Position  Index out

programming with cam switch

state diagrams r\ Turn left
e Machine is divided up Lo orkpiecd

into function units

e State diagrams are created
for each function unit

A
14
% ’ Turn right LR
. . Motor | ndex in
States contain actions Tighten/loosen

e State diagrams communicate Index
by means of messages Motor PO Counter bearing
i il L & T y A2 .
You can optimize the following o N 0] NP o 0
phases in an automation project BROs ~o"

with S7-HiGraph:

e Planning, configuring

The S7- HiGraph Software Package

counter bearing

e Programming and debugging

e Startup

e Maintenance, diagnostics

e Supports reusability
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Motivation for
State Diagrams

Advantages

The construction of machinery and plants is an extensive field in which the
control of asynchronous, mechanical movements and responses over time
presents the main problem.

The language most commonly used in this field at present is STL and
sometimes LAD, FBD and sequencer languages (GRAPH5, S7-GRAPH, etc.).
However, these languages are not particularly suitable for mechanical
engineers, for example for formulating the application of the mechanical
construction.

The result is that each group, for example the mechanical engineers or the
automation engineers, uses its own methods (languages), which makes it
difficult for them to exchange information.

The aim of a working group (approx. 1980) with the task of investigating CASE
tools for PLCs was to specify a tool that could be used in all phases of a project
right through from the definition of the problem to programming and even
servicing. This tool was to be suitable for use in all areas and allow an
increasingly detailed approach to the automation problem. It was also a
requirement that the documentation and programs should be re-usable for other
projects of similar type.

The result was the state diagram method described here, which is marketed by
SIEMENS under the product name S7-HiGraph. S7-HiGraph can be used on the
PLCs of the S7-300 series (CPU 314 and higher) and S7-400.

The object-oriented approach of S7-HiGraph is ideally suited for:
* Machine and plant engineers (mechanical design)

» Automation specialists (electrical engineers) as a common means of
description

+ Commissioning and maintenance engineers

The state diagram method enables the entire process of constructing a machine
or plant to be optimized by reducing the development and turnaround times and
the commissioning time.
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Example: Rotary table
for milling machine

e Function units (FUs)
= Motor
= Index
= Counter bearing

e State diagrams [ nder ] counter bearing
i Mot ) Counter beari
= One diagram for each FU °2_‘_’r A i) oun el; earing
;____\.v-_-. & . _ 11 i -
= One coordinating diagram o O g " @ 0]
O o o

Principle of the State Diagram Method

Position Index out
cam switch
N Turn left

A
7l
% ’ Turn right g
Motor | ndex in i
Tighten/loosen
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Overview

Function Units

State Diagram

Graph Group
and Instances
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The state diagram method orients itself towards the "objects" in the real world
when used for drafting out and programming automation projects. The machine
or plant to be automated is seen as a combination of separate elements, or
function units.

The function unit (FU) is the smallest mechanical unit of a machine or plant. An
FU is normally composed of basic mechanical and electrical elements.

During programming, each function unit is assigned a state diagram (or graph)
in which the functional, that is the mechanical and electrical, properties of the
FU are represented.

For the state diagram method the object to be automated is broken down into
separate function units.

The state diagram describes the dynamic behavior of a function unit. It
describes the states a function unit can assume and the transitions between
them.

State diagrams are program sections that can be used again and again. State
diagrams created for a particular function unit can be used in other places in a
program where a similar functionality is required.

The entire functionality of a machine or plant can be described by a combination
of parallel state diagrams.

All the state diagrams drawn up within an S7 program are stored centrally in the
"Sources" folder. From there you can insert and call them as often as you like in
one or more graph groups.

A state diagram call in a graph group is referred to as an instance.
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States 0,1, ...

the states

Transitions

Represented by circles
Static states

Dynamic states

Always one active state
Actions are assigned to

e Represented by arrows

e Transition conditions and
actions are assigned to the

Elements of a State Diagram

transitions
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States

Actions

Transitions

A state diagram is a continuous, directed graph, that represents all states of a
function unit as circles and all transitions as arrows.

The states of a function unit can be of the static type (Door_is_open, Motor_off,
etc.) or the dynamic type, that is, movement states (Door_opens,
Motor_turns_left, etc).

At any given time, the subsystem which is described by a state diagram, or
graph, is in exactly one state.

Actions can be assigned to states in state diagrams. These actions can be
subdivided into:

» Actions that are executed once when entering a new state.

» Actions that are executed cyclically, as long as the function unit is in the
respective state.

+ Actions that are executed once when leaving a state.
The actions are formulated in a language similar to STL.

The transitions identify the state changes of a function unit. The transitions
between the states are dependent on conditions that are true or not true at any
given time.

The subsystem described by a state diagram changes its state when the
condition of a transition that leads out of a state is fulfilled. A maximum of one
transition occurs per cycle for each state diagram.

The transition conditions are also formulated in a language similar to STL..

For each transition one action can be formulated which is to be performed when
the transition takes place.
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Example: State Diagrams for an Elevator Controller
Motor
(]
Diagram for
door on
2nd floor
2nd floor | || []
_
° Diagram for
1st fl door on
st Hloor L] 1st floor
|
Ground floori | [ 1J[ | Diagram for
door on
_ ground floo
State diagram for
Elevator with doors the elevator
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Overview

Breaking down
into FUs

State Diagram
for Elevator Cage

State Diagrams
for Door

Messages
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The above example demonstrates the state diagram method by means of an
elevator in a three story building.

The object to be automated (elevator with doors) can be broken down into the
following mechanical function units with respective state diagrams:

* Elevator cage including control
» A door on each floor

Within a state diagram, or graph, the circles represent the possible states of the
function unit and the arrows represent the state transitions.

For the function unit "elevator cage", the states 0, 1 and 2 represent the stopping
positions of the elevator cage on the respective floors.

The states 3, 4 and 5 and 6, 7 and 8 represent the dynamic up and down
movement of the elevator cage between the floors.

In the function unit "door" the states 0 and 1 represent the static states "Door is
closed" and "Door is open", the states 2 and 3 represent "Door is opening" and
"Door is closing".

The coordination of the state diagram for the elevator cage with the individual
state diagrams of the doors can take place without an additional coordination
diagram.

On reaching the "desired floor" the state diagram “Elevator Cage” sends the
message "Open_Door" to the associated state diagram "Door".

This state diagram receives the message and "opens" the door, that is, on
receipt of the message the corresponding transition is executed. When the door
is closed again, the state diagram “Door” sends the message "Door_closed" to
the state diagram "Elevator Cage".

The elevator cage can then move to the next desired floor.
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In order to edit state diagrams, S7-HiGraph requires an existing project. You

may have to create this first with the SIMATIC Manager before you invoke the
HiGraph Editor.

Inserting a
State Diagram

To insert a state diagram with the SIMATIC Manager, proceed as follows:

1. Open the source folder.

Select the menu options Insert -> S7 Software -> State Graph.

A state diagram is created under a default name in the Sources
folder. Before you start editing, you should change the name of the state
diagram (e.g. Elevator).

Double-click the state diagram. The HiGraph Editor is started and the state

diagram is opened.

Initial State

The state diagram you have opened already contains a state with the number 0

and an ANY transition. The state with the number 0 is the initial state of the state
diagram. This is automatically assumed when the power is switched on.
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The HiGraph User Interface
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User Interface

Declaration
of Variables

The HiGraph user interface consists of various windows, which you can display
or not, as required. To make optimum use of the screen space available, you
can change the size of the windows and move them around.

In addition to the editing windows (1) in in which you edit the state diagrams
(graphs) and graph groups, you can also use the following windows:

» The variable declaration window (2) is used for declaring the variables of the
state diagram (graph). You display this window by selecting the menu
options View -> Variables.

* You use the instruction input window (3) to program the contents of states,
transitions and permanent instructions. You display this window by selecting
the menu options View -> Instructions.

* There is another window in which errors and warnings arising during
compilation of a graph group are displayed. This window is automatically
opened after each compilation. You can also display it by selecting the menu
options View -> Messages.

* The input window for actual parameters is only available if a graph group is
opened. You use this window for assigning the actual parameters of
instances. You can also open this window by selecting the menu options
View -> Actual Values.

In the variable declaration you declare the local variables and parameters of the
state diagram. You also declare the variables to be used for exchanging
messages.

The variable declaration consists of the following sections:

IN: contains the input parameters of the state diagram and the pre-defined
variables "AutomaticMode“ and "ManualMode*.

OUT: contains the output parameters of the state diagram

IN_OUT: contains the input/output parameters of the state diagram and the
variables used for exchanging messages.

STAT: contains static variables and variables pre-defined by HiGraph
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Inserting States

Inserting
Transitions

To insert new states into a state diagram (graph), proceed as follows:

1. With an editing window selected, choose the menu options Insert ->
State. The cursor assumes the shape of a circle with the next free state
number.

2. Position the cursor to the desired position and click with the left mouse
button.

At the selected position, a circle is automatically inserted for a state with a
default number 0, 1, 2, etc. Repeat this procedure until you have inserted
all the necessary states for the description of the state graph.

3. Exit the input mode by clicking the empty space in the editing window with
the left mouse button.

Each state has a number which is unique within the state diagram. To make the
diagram clearer, you can give each state a name by selecting the menu options
Edit -> Object Properties.

To insert transitions between individual states, proceed as follows:

1. Select the menu item Insert -> Transition. The cursor assumes the shape of
the transition symbol.
2. Then click with the left mouse button on the initial state and, keeping the left

mouse button pressed, drag the arrow to the target state.
A transition is inserted between initial and target state.

3. Exit the input mode by clicking the left mouse button.

As with the states, you can give each transition a name by selecting the menu
options Edit -> Object Properties.
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Programming Actions
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You can program actions for each state in the instruction window. The actions
are subdivided into the following types:

Entry actions (E): Actions which are performed only once on entering the state.

Preceding cyclic actions (C-): Actions which are executed whilst in the state
before the transition conditions are checked.

Cyclic actions (C): Actions which are executed whilst in the state after the
transition conditions have been checked.

Exit actions (X): Actions which are only executed once on leaving the state.

To enter instructions, select the type of action in the left-hand pane of the
instruction window and then enter the instructions in STL in the right-hand pane.
The actions are displayed in the Editor window.

RLO is always =1 at the beginning of executiion of an instruction table.

To make state diagrams re-usable, only variables which have been declared in
the declaration window may be used. Actual parameters can then be assigned
to these variable when inserting the state diagram into a graph group.

You can specify whether the PLC is to remain in a state for a minimum length of
time before checking for step-enabling transition conditions. You can specify
either constants or variable values for the wait time. You must then assign the
attribute "Waiting" to the transitions that are to observe the wait time.

The supervision time is used for monitoring the time spent in a certain state. If
the state is not exited within the specified time, the predefined variable
"ST_Expired” is set and an error message is entered in the diagnostic buffer.
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Transitions

Priority

Instructions

v

A transition contains the conditions for switching from one state to another.
Several outgoing transitions can be assigned to one state. HiGraph operates
with the following transitions:

Normal transition: A normal transition leads from an initial state to a targef state.
It is represented by the following symbol: @— 1
Any transition: An Any transition leads from all states to a target state. It has

higher priority than all other transitions.
It is represented by the following symbol:

S

— 1

Return transition: A Return transition leads back from the current state to the

state which was previously active.

It is represented by the following symbol: @— 1

Transitions leading out of the same state can be arranged in the right order by
assigning them different priorities. If the transition conditions are fulfilled at the

same time, the transition with the highest priority is activated.
The highest priority possible in S7-HiGraph has the numerical value 1.

l

You can program conditions and actions for a transition in the instruction
window:

Conditions (?): These instructions describe the conditions that must be fulfilled
before a change of state can take place.

Actions (!): These instructions are executed once when the transition is
activated.
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Permanent
Instructions

Programming

Permanent instructions are executed once in every cycle regardless of the
current state. For example, you can program the following activities centrally in
permanent instructions:

+ Calculation of process variables that are checked in several places.

» Detection and processing of events which require a response not dependent
on the current state (example: monitoring of a safety screen).

The following types of permanent instruction are available:

Preceding cyclic actions (C-): These are always performed before the actual
state diagram is executed.

Subsequent cyclic actions (C): These are always performed after the actual
state diagram has been executed.

You program permanent instructions as follows:

1. Double-click the instruction table with the title "Permanent Instructions”. The
instruction input window is opened.

2. Select a type of instruction in the left-hand pane of the window and enter the
instruction in STL in the right-hand pane.

When you have entered the instructions, they are displayed in the form of a
table in the editing window for the state diagram.
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Programming Graph Groups
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Overview

Creating a
Graph Group

Instancing State
Diagrams

Inserting State
Diagrams

State diagrams represent individual function units of a machine. In order to
describe a whole machine or plant, the state diagrams (graphs) for the separate
function units must be collected together in a graph group.

To create a graph group with the SIMATIC Manager, proceed as follows:

1. Open the source folder in which you want to insert the graph group.
2. Select the menu options Insert -> S7 Software -> Graph Group.

A graph group is created under a default name in the Sources folder. You
should change the name of the graph group before you start editing it (e.g.
Elevator).

3. Double-click the graph group. The HiGraph Editor is activated and the graph
group is opened.

The insertion (calling) of a state diagram (graph) in a graph group is known as
instancing. When you have inserted the state diagram into a graph group, you
must assign actual parameters to the formal parameters declared in it.

It is the assignment of these actual parameters that enables an instance of the
state diagram to control a real function unit (e.g. motor, elevator door, valve,
etc.). If several identical function units (e.g. motors of the same type, elevator
doors, etc.) need to be controlled, you can do this using several instances of the
same state diagram.

To insert instances of state diagrams (graphs) into a graph group, select the
menu options Insert -> Instance.

You can then give the inserted instance a name by selecting the menu options
Edit -> Object Properties.
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Assigning Actual Parameters
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Overview

Actual Parameters

Messages?

To enable you to use state diagrams again and again by means of instancing, all
the signals used in the state diagram must be declared as formal parameters in
the declaration window.

The formal parameters save spaces for the actual parameters and are assigned
the "actual signals" when an instance is created.

When you have inserted the instances of a state diagram into a graph group,
you assign actual parameters to the formal parameters as follows:

1. First select the required instance of the state diagram in the graph group
window.

2. Select the menu options View -> Actual Parameters to open the actual
parameters window. The names and data types of all the formal parameters
in the state diagram appear in this window.

3. Assign addresses to the formal parameters in the "Actual Value" column.

As actual parameters for a HiGraph program you can use the addresses of
I/0O signals, bit memories, counters, timers, as well as data and code blocks.

In your program you can use either absolute addresses (e.g. | 1.1, M 2.0,
FB 21) or symbolic names (e.g. "Motor_ON”).

You use the symbol table of your S7 program to assign symbolic names to
the absolute addresses. You can toggle between absolute and symbolic
addressing by selecting the menu options View -> Symbolic Representation.

You will find out how to assign messages to "actual parameters" on the following
pages.

Training Center
for Automation and Drives

ST-7PRO2
C1p 13- 28/53 VHxuHepuHrosble nakeTol gna S7/M7



SIEMENS

Message Exchange between State Diagrams

State diagram
for elevator

State diagram
for door

Door_2_opn/Door_opn

2
1 1
5
1 1
1
1 1
6 -
1 1
0 .
A To_floor_2;
S Door_2_opn; A Door_opn

Entry action for state 2

Transition condition for t,

Name

Door_2_opn bool out

Name
Door_opn

Data type Message Data type Message

bool in

Interface declaration for elevator

Interface declaration for door

SIMATIC S7
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Overview

Messages

Internal Messages

External Messages

Declaration of
Messages
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State diagrams can influence each other by exchanging messages. Messages
are normally sent by a source diagram (graph) and then evaluated by the
destination diagram.

A message is a binary variable, that can be sent by a graph within its action part
and that can be received by the receiving graph within its action or transition
parts.

A message is always sent to a specific state diagram (internal messages) or to
an address (external message).

Internal messages are used for synchronization within the same graph group.
They are mapped by the system in the bits of the associated DB.

External messages are used for synchronization of graphs in different graph
groups (FCs). A global bit variable is declared when assigning the actual
parameter.

You first declare messages in the IN_OUT section of the declaration window of
a state diagram (graph). In addition to the name and the data type (always
BOOL) of the message you must also specify the message type, that is input or
output message.

Name Data Type Message Comment
Door_0_opn bool out; //Output message
Door_closed bool in /lInput message

You assign the actual recipient of the message (internal message) or the bit
variable with which the message is connected (external message) in the actual
parameter window of the relevant graph group.
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Assigning Actual Values for Messages

_.S? HiGraph - [GG_Elevator -- TEST_400A\57 HiGraph'_ . ~]

féi File Edit Inset PLC Debug “iew DOptions “Window Help _Iﬁ'lﬂ
D@l (=] @el| 4 [T = eller]| o[
Door_2
Door
4
Doar_2 om f\.’.:m'_ am
Elevator_1 Door_1
Elavator . = Door
/ | |
o
Selected Door 0
instance Door
2
K — _>l_I
% Hame |Data Type Actual Value Message | Comment ;I
A T floar 1 Bool 101
To_floar_2 Bool 0.2 _I
Dioor_0_opn Boal Door_0.Coor_opn oLt
Door_1_opn Bool Door_1.Door_opn oLt
Door_2_opn Bool Door_2.Door_opn oLt -
<| | »
Press F1 for help. MUM [SCRL 2
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_13D.30 ~ Knowledge for Automation
Overview When you have inserted the instances of a sending and receiving state diagram

in a graph group, you must tell the sending instance which instance is to receive

the message (internal message) or which bit variable the message is connected
to (external message).

Assignment for To assign a recipient to an internal message, proceed as follows:
Internal Messages

1. Select the instance of the sending state diagram in the graph group window.

2. In the actual parameter input window, select the message to be sent and
enter the receiving instance in the "Actual Value" column.

The full name of the receiving instance consists of the name of the instance
that is to receive the message and - separated by a period - the name of the
message (type: in), declared as an input message in the receiving graph.

Name Data Type Actual Value Message
Door_0_opn BOOL Door_0.Door_opn out
Door_1_opn BOOL Door_1.Door_opn out

For internal input messages you do not need to assign an actual value in the
actual parameter window of the receiving instance.

Assignment for To link an external message to a bit variable proceed as follows:
External Messages

1. Select the instance of the sending state diagram (graph).

2. In the actual parameter input window, select the message to be sent and
enter a global bit address in the "Actual Value" column.

3. Now select the instance of the receiving state diagram (graph) and assign
the same global bit address to the relevant input message.
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Saving

Code Execution
Sequence

Compiling

Calling the FC

When you save HiGraph objects, they are stored in the "Sources" folder of the
S7 program in their current state. The syntax is not checked. This means that it
is possible to save and later use objects containing errors.

You save HiGraph objects by selecting the menu options File -> Save. Please
note that any changes you make to a state diagram affect all the instances of it
that have already been inserted in graph groups.

The state diagram system is executed cyclically. You can establish the order in
which the individual instances within a graph group are to be executed by
selecting the menu options Edit -> Execute Order.

In HiGraph you only compile graph groups; you cannot compile state diagrams
individually. When compiling, HiGraph checks the syntax of the program,
generates a function (FC) and a data block (DB) and stores them in the "Blocks"
folder of the relevant S7 program.

Any syntax errors detected during compiling are reported in the message
window. In this case, no blocks are generated.

To compile a graph group, you take the following steps:

1. First select the menu options Options > Customize and enter the names for
the FC and DB and make any other settings for compilation on the "Compile"
tab page.

2. In the graph group window select the menu options File -> Compile.

3. Watch for any error messages in the message window. To jump to the
position of the error, simply double-click the error message.

4. Compile the graph group again.

To enable the HiGraph program to run in the CPU, the FC must be called in a
block that is executed cyclically (e.g. OB1) and the initialization parameter
INIT_SD must be assigned.
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Overview

Program Status

Procedure

The monitoring functions enable you to monitor and check a program when it is
executing in the CPU.

HiGraph provides the following debugging and monitoring functions:
* Monitoring the program status

* Monitoring and modifying variables (as in STL/LAD/FBD)

» Evaluation of reference data (as in STL/LAD/FBD)

You can use the program status monitoring function to check the execution of all
the instances in a graph group. The execution of the individual states and
transitions is highlighted in color, and information about the instruction tables is
also displayed.

The following program status monitoring facilities are available in the various
HiGraph windows:

* Graph group window: Here you can see the status of all the instances in the
graph group. The current state is shown in each instance.

+ State diagram window: Here you can obtain detailed status information for a
selected instance (current state, transition, etc.).

To start monitoring the program status, proceed as follows:

1. With the graph group open, select the menu options Debug ->Monitor.
The status overview for the graph group is displayed.

2. Select one or more instances and select the menu options Edit -> Open
Object or double-click the instance. Each instance you have selected is
opened on-line and detailed status information is displayed.

4. To monitor more instances, change to the status overview and click the
instance you want.

5. To stop monitoring the program status, deactivate the menu option Debug ->
Monitor.
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Programming in the S7- SCL High-Level Language

S7-SCL: High-level language for \F/XIF:CILISST_BLOCK Integrator
writing PLC programs Init :BOOL; /I Reset output value
. . X :REAL;  // Input value
e Compatible with IEC 1131-3 Text Ta  TIME.  // Sampling time in ms
(ST=Structured Text)) Ti : TIME;  // Integration time in ms

e Certified to PLCOpen llim :REAL; // Output value lower limit
Base Level END_VAR
e Contains all the typical elements VAR_OUTPUT
of a high-level language, such as y :REAL:=0.0; //Initialize output value with 0
operators, expressions, control END_VAR
statements BEGIN
) . o . R
e PLC functions are integrated IF g,'\(":E:—ESESD,'ENT(T') O THEN  // Division by %
(e.g. I/O access, timers, y :=0.0;
counters...) RETURN;
END_IF;
Advantages: IF Init THEN
y:=0.0;
e Well structured, easy-to-read ELSE
y := y+TIME_TO_DINT(Ta)*x/TIME_TO_DINT(Ti);
progr-ams IF y > ulim THEN y := ulim; END_IF;
For high-level language users ENIE >;F< llim THEN y := llim; END_IF;
For complex algorithms, large END_FUNCTION_BLOCK

amounts of data

ulim :REAL;  // Output value upper limit

SIMATIC S7

Siemens AG 1999. Al rights reserved.

S7-SCL

Functionality

Advantages of SCL
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SCL (Structured Control Language) is a PASCAL-similar high-level textual
language. It simplifies the programming of mathematical algorithms and
complex data processing tasks for PLCs.

SCL therefore also enables S7 PLCs to be used for more complex tasks such
as closed-loop control or statistical evaluation.

The SCL program is created and stored in an SCL source (source file).
Executable blocks are then generated during compilation.

SCL is compatible with the ST (Structured Text) language defined in IEC 1131-3
and has PLCOpen certification (Base Level)

SCL offers the functional scope of a high-level language such as:

* Loops
¢ Alternatives
« Branch distributors, etc.

combined with PLC-specific functions such as:

« Bit accesses to the /O, bit memories, timers, counters etc.
* Access to the symbol table
» STEP 7 block access

» Simple to learn programming language, especially for beginners
» Simple to read (understandable) programs are created.

» Simpler programming of complex algorithms and processing of complex data
structures

* Integrated debugger for symbolic debugging of the source code (single-step,
breakpoints, etc.).

» System integration in S7 languages, such as STL, LAD and FBD.

* Relatively easy for PLC technicians to understand through similarity with S7
languages.
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Structure of an SCL Source File

FUNCTION_BLOCK FB10

Attributes

Declaration part

Statement part

END_FUNCTION_BLOCK

SIMATIC S7

Siemens AG 1999. All rights reserved.

Structure of an
SCL Source File

Structure of a
Block

Attributes

Declaration Part

Statement Part

Block Sequence
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An SCL source file can include as many blocks as you like (OBs, FBs, FCs,
DBs and UDTs).

Within the SCL source file, every individual block, dependent on the block type,
is framed by a standard identifier for the beginning and for the end of the block.
The body of the block itself consists of the declaration part and the statement
part.

As an option, an attribute part can be inserted between the identifier for the
beginning of the block and the declaration part.

Attributes identify block properties, that can also be displayed within the
SIMATIC Manager after compilation via the command Edit -> Object Properties.

The local variables, block parameters, constants and jump labels are declared in
the declaration part of a block.

The statement part contains the individual statements to be executed.
So that your SCL source file can be compiled, you must pay attention to the

following in regard to the sequence of the blocks:
Called blocks must always be located before the calling blocks.
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The Declaration Part of a Block
FUNCTION_BLOCK fb_name
CONST
Attributes CONSTANT:=5;
P_Part:=0.8;
) END_CONST
Declaration part -
VAR
: Val1,Val2,Val3 :INT;
Begin END_VAR
(* Statement part *)
END_FUNCTION_BLOCK
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
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Structure The declaration part is used to define the local and global variables, block

parameters, constants and jump labels. It is divided into individual declaration
blocks, that are in each case identified by their own keyword pair.

The blocks can be inserted into an SCL source file via Insert -> Block Template
-> Constant, Parameter.

Blocks Data Syntax FB FC OB |DB [UDT

Constants CONST
Declaration list X X X
END CONST

Jump Labels LABEL
Declaration list X X X
END LABEL

Temporary Variables |VAR_TEMP
Declaration list X X X
END VAR

Static Variables VAR (STRUCT)
Declaration list X xX) [(X)
END_VAR

Input Parameter VAR_INPUT
Declaration list X X
END_VAR

Output Parameter VAR_OUTPUT
Declaration list X X
END_VAR

In/Out Parameter VAR _IN_OUT
Declaration list X X
END_ VAR

Training Center ST-7PRO2
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The Statement Part of a Block

FUNCTION_BLOCK fb_name

Begin

I/l Example of a value assignment

Attributes Measured value:=0 ;

Declaration part Il control statement

/I Example of a

IF 11.1 THEN

Begin

(* Statement part *) N:=N+1;

N:=0;
SUM:=0.0;
ELSIF START = TRUE THEN

SUM:=SUM + IN;
ELSE

END_FUNCTION_BLOCK END_IF;

OK:=FALSE;

/I Example of a subroutine call
FB11.DB22(Pass:=10);

SIMATIC S7

Siemens AG 1999. All rights reserved.

Statement Part

Subdivision

Note

Templates
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The statement part contains instructions that are executed after the call of a
logic block (OB, FB, FC). These statements are used to process data and
addresses or - in the case of data blocks - to preset individual values within the
DB.

The individual statements can essentially be divided into three groups:

+ Value assignments: they are used to assign an expression or a value to a
variable.

» Control statements: they are used to branch within a program or to repeat
groups of instructions.

» Subroutine call: they are used to call functions and function blocks.

You must pay attention to the following points when programming statements:

* The statement part begins with the keyword BEGIN and ends with the
keyword for block end (e.g. END_FUNCTION).

* Every statement must be closed with a semicolon.
» All identifiers (names) used in the statement part must be declared.

Templates for control structures can be inserted in an SCL source file via Insert
-> Control Structure ->IF, CASE, FOR, WHILE, REPEAT.

Training Center
for Automation and Drives

ST-7PRO2
C1p 13- 36/53 VHxuHepuHrosble nakeTol ona S7/M7



SIEMENS

Expressions
e Mathematical expressions
e Comparison expressions
e Logical expressions

Operators
e Assignment operator
Mathematical operators

Expressions, Operators and Operands in S7-SCL

((3+CONST_INT) * (VAR_INT ** 37) / 3.14)
A>=9
(n >5) AND (n < 20)

*, 1, MOD, DIV, +, -, **
<, >, <=, 5=, =<>

[ ]
e Comparison operators
[ ]

Logical operators NOT, AND or &, XOR, OR

OPERANDS

e Constants

e Extended variables
FC12(A:=0n)

e Expressionsin (...)

30. 0, FACTOR, 'SIEMENS'
Status, IB5, DB10.DW5, Motor.Current,

((3+CONST_INT) * (VAR_INT ** 37))

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO2_13D.37 y Knowledge for Automation

Expressions Expressions consist of operands, operators and round brackets. Within an
expression the operators (e.g. +, -, ¥, /, etc.), that is, the active components of an
expression, are linked with the passive elements, such as constants, variables

and function values, in order to form a new value.
An expression therefore stands for the value it represents.

SCL permits the formation of standard expressions, that is, mathematical,
logical and comparative expressions. Variables from data blocks, arrays,
structures and CPU memory areas (inputs, outputs, etc.) can be enlisted for the
formation.

Operators and
Operands

Expressions consist of operators and operands. Most SCL operators link two
operands (e.g. A +B) and are therefore termed binary operators. The others
work with only one operand and are thus called unary operators.

The result of an expression can
* be assigned to a variable (e.g. A:=B + C;)
* be used as a condition for a control statement (e.g. IF A<B DO ...)

* be used as an actual parameter for the call of a function or a function block
(e.g. FB20 (Input:=A +B))

ST-7PRO2
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Statements in S7-SCL

Value assignments

e Example: A:=B+C;
Control statements
IF statement IF E1.1 THEN ... ELSIF ... ELSE ... END_IF
e CASE statement CASE SELECTOR OF 1: ...; 2: ... ELSE: ... END_CASE
e FOR statement FORINDEX :=1TO 49 BY 2DO ... END_FOR
e WHILE statement WHILE INDEX <= 50 DO ... END_WHILE
e REPEAT statement REPEAT ... UNTIL INDEX:= 51 ... END_REPEAT
e CONTINUE statement —WHILE BOOL_1 DO ... CONTINUE ... END_WHILE
e EXIT statement WHILE BOOL_1 DO ... EXIT ... END_WHILE —
e GOTO statement IF INDEX <23 THEN GOTO MARK; ...
e RETURN statement IF ENABLED THEN RETURN,; ...

Function and function block calls

e FB or SFB call FB11.DB20(IN:=VAL1, BY:=VAL2);

e FC or SFC call RETURN := FC32(IN:=VAL1,0UT:=VAL2);
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Statements In the declaration part of a block, the actions are described that are to be

executed with the variables introduced in the declaration part as well as with
global data. Normally, the statements are executed in the sequence in which
they are listed in the program text.

Value Assignments These are used for assigning new values to variables. The variable’s old value

is then lost.
Control These are used for changing the sequence in which the statements are normally
Statements processed.

A choice from the various alternatives in program execution can be made with
conditional statements (IF and CASE statements).

Loop statements (FOR, WHILE and REPEAT statement) are used to repeatedly
execute statements.

Jump statements (CONTINUE, EXIT and GOTO statements) permit the
sequence of processing to be interrupted and to jump to a resumption point.

FB and FC Calls According to the principle of structured programming, other functions (FC and
SFC) and function blocks can also be called from an SCL block. Blocks that can
be called are:

« additional functions and function blocks, that were generated in SCL or in
another STEP 7 language (STL, LAD, etc.).

» standard functions and standard function blocks supplied with SCL.

» system functions (SFC) and system function blocks (SFB) that are available
in your CPU’s operating system.

Training Center ST-7PRO2
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Local variables

e Elementary data type COUNTER := (5 + RUNVAR) * 2;
e Structures

= Complete structure STRUCT_1 := STRUCT_2;

= Components STRUCT_1.COMP3 := STRUCT_2.COMP1;
e Array

= Complete array ARRAY_1 := ARRAY_2;

= Components ARRAY_1[l] := ARRAY_2 [J];

Global variables

e CPU memory areas

= Absolute access VALUE = IW10;
= Symbolic VALUE := INPUT; // "Input" in symbol table
= Indexed VALUE := IW[INDEX];
e Data blocks
= Absolute access VALUE := DB11.DWS5;
= Symbolic VALUE := MOTOR.CURRENT; // MOTOR and CURRENT
= Indexed VALUE := MOTOR.DWI[Index]; // must be in the symbol table

= Via input parameters VALUE := |_PAR.DWI[Index]; //|_PAR s decl. as VAR_IN

Value Assignments in S7-SCL

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Principle

Value Assignments
with Complex
Variables
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Value assignments replace a variable’s present value with a new value, which is
specified in an expression. This expression can also contain identifiers of
functions (FC), which are thereby called and return corresponding values.

The value of an expression assigned to a variable must be compatible with the
variable’s type.

A complex variable represents either the complete type (the complete structure,
the complete array, the string) or a component of the complex variable. There
are thus two possibilities for assignment to a complex variable. You can

» Assign the contents of another complete complex variable (structure, array,
or string) to each complex variable (structure, array, string).

Please note that, for example, a complete structure can only be assigned to
another structure if the structure components coincide in their data type as
well as in their name.

A complete array can only be assigned to another array if the component’s
data types as well as the array limits coincide exactly.

+ Assign a type-compatible variable, a type-compatible expression or another
component to each component of a complex variable.

Training Center
for Automation and Drives
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The IF Statement in S7-SCL

Syntax
IF <expression> THEN <statements>
[ELSIF <expression> THEN < statements>] lloptional
[ELSE <statements>] lloptional

END_IF

Example
IF INPUT_OK THEN
N:=0;
SUM :=0.0;
OK := FALSE; Il Set OK flag to FALSE
ELSIF START_OK THEN
N:=N+1;
SUM := SUM + IN;
ELSE
OK := FALSE;
END_IF;
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Principle The problem often occurs in programs, that various statements are to be
executed dependent on specific conditions. It is possible, with program
branches, to branch the program flow into alternative statement sequences.
The IF statement is a conditional statement. It offers one or more options and
selects one of its statements for execution (or none, if applicable).
Execution The IF statement is processed according to the following rules:

Note

1. If the value of the first expression is TRUE, then the statement part after
THEN is executed, otherwise, the expressions in the ELSIF branches are
evaluated.

2. If no boolean expression is TRUE in the ELSIF branches, the statement
sequence for ELSE is executed (or no statement sequence, if the ELSE
branch does not exist).

Any number of ELSIF statements may exist. You must note that the ELSIF
branches and/or the ELSE branch may be missing. These cases are handled as
if these brances existed with empty instructions.

The use of one or more ELSIF branches as opposed to a sequence of IF
statements offers the advantage that the logical expressions that follow a valid
expression are no longer evaluated. The run-time of a program can thus be
shortened.

Training Center
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The WHILE Statement in S7-SCL
Syntax
WHILE <expression> DO <statements>
END_WHILE
Example
FUNCTION_BLOCK SEARCH /I SEARCH is declared in the symbol table
VAR
INDEX : INT;
KEYWORD : ARRAY[1..50] OF STRING;
END_VAR
BEGIN
INDEX :=1;
WHILE INDEX <= 50 AND KEYWORDIINDEX] <> 'KEY"
DO
INDEX := INDEX + 2;
END_WHILE;
END_FUNCTION_BLOCK

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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Principle The WHILE statement permits the repeated execution of a sequence of

statements on the basis of an execution condition. The execution condition is
formed according to the rules of a logical expression.

The statement part that follows DO is repeated as long as the execution
condition has the value TRUE.

Execution The WHILE statement is processed according to the following rules:

1. The execution condition is evaluated before every execution of the
statement part.

2. If the value TRUE occurs, then the statement part is executed.

3. If the value FALSE occurs, the exection of the WHILE statement is
concluded. This can already be the case with the first evaluation.

Training Center ST-7PRO2
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Calling with instance DB
e Absolute call
FB10.DB20(X1 := 5, X2 := IW12, ...); (* Call FB10 with instance data

e Symbolic call
DRIVE.ON(X1 =5, X2 := IW12,...); (* DRIVE and ON are declared in

Calling as a multiple instance
e Call using identifier

Calling Function Blocks

block DB20 *)

the symbol table *)

VAR
MOTOR : FB10;

END_VAR

BEGIN

. (* Calling as a multiple instance

MOTOR(X1 := 5, X2 := IW12,...); is only possible within other

function blocks *)

SIMATIC 87 Date: 04.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO2_13D.42 ’kd Knowledge for Automation

FB Calls

Call with
Instance DB

Call as
Multiple Instance

The multiple instance concept offered by STEP 7 is also available in SCL. You
can therefore call FBs referencing an associated instance data block or using
the multiple instance model.

The call of an FB as a multiple instance differs from the call with separate DB in
the storage of the data.

In the case of a multiple instance, the necessary data area is not in a separate
DB, but is embedded in the instance data area of the calling FB.

The call is made in a statement specifying:

» the name of the function block or system function block
+ the instance data block (DB identifier)

« as well as the parameter assignment (FB parameters)

You can use either absolute or symbolic addresses in the call with a separate
DB. You can call FBs with a separate instance DB in all logic blocks (OB, FB,
FC).

The call is made in a call statement specifying:
« the local name of the instance (identifier)
« as well as the parameter assignment (FB parameters).

The call of an FB as a multiple instance is only possible in FBs. The multiple
instance must also be declared as a variable of data type FBx in the declaration
part (VAR ...END_VAR) of the calling FB.

Training Center
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The "OK" Flag for Error Evaluation
Global bit for error detection
(Copied to the BR bit at the end of the block)
Example:
Il Set OK variable to TRUE to enable
Il a check to be made to see whether
I the following actions are performed
Il correctly
OK := TRUE;
SUM := SUM + IN;
IF OK THEN /I Addition was performed correctly
ELSE Il Overflow in addition
END_IF;
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Description SCL provides a global variable of the BOOL type, known as the OK Flag, for
error identification within logic blocks. This flag is used to identify correct or
faulty executions of statements and to react accordingly.
Method of If an error occurs during the execution of a statement (e.g. overflow), the OK
Functioning flag is set to FALSE by the system. Upon exiting a block, the OK flag is then
copied into the BR bit of the CPU status word and can then be evaluated with
the OK flag of the calling block.
The OK flag is set to the value TRUE at the beginning of a program execution. It
can be checked anywhere in the block or be set to TRUE or FALSE.
Training Center ST-7PRO2
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Compiling an SCL Source File
E‘ SCL: Programming 57 Blocks - EXAMPLE_51%\5CL-300_5orting...\Sorting
Edit Insett PLC Debug Yiew Options “Window Help
Mew... Crl+M
Dpen... Chl+0
Cloze Chrl+F4
Eoe DLUEINN X AMPLE_514SCL-300_Sorting\...\Sorting
i 1 FUNCTION SORTING: INT
. 2
[Plipiles 3 VAR_INPUT
Compile Chl+B 4 TIHNCE . BOOL:
5 DECR : BOOL:
Print... Ctrl+P & EHD VAR
Pririt Presview g VAR TN OUT
IPEER el ] TACT_VALUES ‘ARRAY[1..10] OF INT;
Print Setup... 10 END_VAR
11
1 ExXAMPLE_514%5CL-300_SortingkSource FileshSorting 12 VAR_TEMP
2 ExaMPLE_B1%SCL-300_SaortiereniduellentS ortieren 13 n_exchange ;. BOOL ;|
3ENAMPLE_5145CL_ControllertGuellen'Contraller 13 pnp pape=. amm o INTS
4 testhSY Program[1E45 ... Files\SCL Source File[1] 16 -
17 BEGIN
Exit Alt+F4 1g
19 IF (INCE XOR DECE) THEN #« grror handling
20 SORTING := 0;
21 CK := TRUE:
22 ELSE
23 SORTING := -1; ## error numbesr . .|
24 COK = FALSE:
25 RETURN:
26 END_IF:
27
28
| |
Cornpiles the active block or program in executable code. [Insert | 1325  [Offine 4

SIMATIC S7
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Before you can run or test your program, you must compile it. You activate the
compiling function via the Compile option in the File Menu or via the icon in the
toolbar.

The compiler has the following properties:

The compiler operates in batch mode, that is, it processes an SCL source
as a unit. The compilation of individual blocks in an SCL source file is not
possible.

The compiler checks the syntax of an SCL source file and subsequently
displays all errors that occurred during compilation.

The compiler creates STL statements or test information, if the SCL source
is error-free and the corresponding options are set. You must select the
Create Debug Info option for every program that you subsequently want to
test in a high-level language.

The compiler generates for every function block call an associated instance
data block.

You adapt the compiling function via the entry Options -> Customize ->
Compiler in the Options menu:

Create Object Code: You use this option to specify whether or not you want
to generate executable code. If you activate the Compile function without
selecting this option, only a syntax check is performed.

Optimize Object Code: Create shorter code

Monitor Array Limits: Array indexes are checked for allowed range at
runtime. If an array index is outside the permissible range, the OK flag is set
to FALSE.

Create Debug Info: Generate debug information for high-level language
debugger

Set OK Flag: This option enables the OK flag to be checked in an SCL
source file.

Training Center
for Automation and Drives
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File Edit Insett PLC Debug Wiew Options ‘Window Help

Continuous Monitoring

@ SCL: Programming 57 Blocks - [EXAMPLE_514\5CL-300_Sorting\...\Sorting]

Dlsla] 2| (-1 |=le] slal vl

o &> 2= ‘

18 -

19 IF (INCR XOE DECR) THEN /¢ grror handli INCE = TRUE. DECR = FALSE

20 SORTING := 0; SORTING = 0

21 QK := TRUE: 0K = TRUE

22 ELSE

23 SORTING := -1; <4 srror numbsr

24 QF .= FALSE;

25 RETUEN

26 END _IF;

27

28

29

20 IF INCE = TRUE THEN INCE = TRUE

21

22 REFEAT

33 exchange ;= FALSE; exchangs = FALSE

24

25 FOR index := 2 TO 10 BY 1 DO index = 2

26 IF ACT_VALUES[index-1] » ACT_WAL ACT_VALUES[1] = -32456, index = 2

37 aux (= ACT VA

28 ACT_VALUES[index] c= ACT_ V& |

29 ACT_VALUES[index-1] := aux;

40 exchange ;= TRUE;

11 END _IF;

42 END _FCR;

LX)

44 THTIL HOT exchanges

45 END _REPEAT:

16

47 ELSIF DECR = TRUE THEN _lLI
| | o[ [4] | i
Presz F1 for help. |Blockstatus | 19 6 |Online 2

° ’ .
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Selection

Debug Mode

The Debugger function Monitor Continously can be selected as follows:

1.

2.

6.

7.

Make sure that the program has been compiled with the options "Create
Object Code" and "Debug Information" activated.

Select the window containing the source of the program to be tested.

Position the cursor in the line of the source text containing the first statement
of the section you want to test.

Select the menu options Debug -> Monitor Continously.

The largest area that can be monitored is determined and indicated by a gray
bar at the left-hand edge of the window. The names and current values of the
variables in the area being monitored are displayed in the right-hand section
of the window.

Select the menu options View -> Symbolic Representation to activate or
deactivate the display of symbolic names in the program.

Select the menu options Debug -> Monitor Continously if you want to
interrupt monitoring.

Select the menu options Debug -> Finish Testing to stop monitoring.

You can change the monitoring area with the entry Debug -> Test Environment:

Process: In this test environment, the SCL debugger reduces the maximum
monitoring area so that the cycle time is not or only negligibly prolonged.

Laboratory: In the Laboratory test enviornment, the monitoring area is only
resticted by the capacity of the CPU. The maximum monitoring area is larger
than in the Process test environment.

Training Center
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Setting and Editing Breakpoints

@ SCL: Programming 57 Blocks - [EXAMPLE_51\SCL-300_S5orting\.._\Sorting]

File Edit Inset PLC Debug “iew Options ‘window Help =
sEEENE R EEETT)
oo -»|L?|-)I”

18

19 IF (INCR XOR DECR) THEN ## error har
SORTING := 0;

-

21 0K := TRUE:

22 ELSE

23 SORTING = -1: ## error numk
24 0K := FALSE:

25 RETURN;

26 END_IF:

30 IF INCR = TRUE THEN
| EEFEAT

33 exchange = FALSE:

34

35 FOR index := 2 TO 10 BY 1 DO

36 IF ACT _VALUES[inde=-1] » ACT_

a7 UK 1= ACT

38 ACT_WALUES[ index] = ACT_[|ACT_VALUES[2] = 31567 , ACT VALUES[1] = 31567 ., index = 2
E 39 ACT_VALUES[index-1] := au=

40 exchange = TRU

41 END_IF:

42 END_FOR:

43

44 UHTIL HOT exchange

45 END_REPEAT:

46

47 ELSIF DECR = TRUE THEN -

1 | KN | i
Press F1 for help. |SingleStep | 33 1 [Onlire 4
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Overview When you select the debugging mode "Breakpoints Active", you can monitor

your program step by step. You can execute the program one statement at a
time and observe the changes in the contents of the variables processed.

After setting breakpoints, you can execute the program up to a breakpoint and
monitor it step by step from there on.

Setting Breakpoints You set breakpoints as follows:
1. Open the SCL source of the program you want to test.

2. Define the breakpoints by positioning the cursor to the required place and
selecting the menu options Debug -> Set Breakpoint. The breakpoints
appear as red circles at the edge of the window.

3. Select the menu options Debug -> Breakpoints Active. The window is
vertically divided into two halves. When the next breakpoint is reached, the
CPU goes into HALT mode, the red breakpoint is marked with a yellow
arrow.

4. To continue:

+ Select the menu options Debug -> Execute Next Statement. When the
CPU has processed the next statement, it goes into HALT mode again.

+ Select the menu options Debug -> Continue. When the CPU reaches the
next breakpoint, it goes into HALT mode again.

» Select the menu options Debug -> Execute To Cursor. When the CPU
reaches the selected point in the program, it goes into HALT mode again.

When the required place is reached, the contents of the variables currently
being processed are displayed in the right-hand pane of the window.

Number of The number of active breakpoints depends on the CPU:
Breakpoints * CPU 416: up to 4 active breakpoints

* CPU 414: up to 2 active breakpoints

* CPU 314: one active breakpoint

Training Center ST-7PRO2
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CFC (Continuous Function Chart):
Graphical tool for writing
PLC programs

e You position the blocks

on a drawing sheet
and interconnect them

e Interconnections are
possible:

- between I/O fields
- to blocks in other
charts

CFC for SIMATIC S7 and SIMATIC M7

§§§|:r|: - [PC570emo_ext\SIMATIC 400-Station{ | WCPUATG-2 DP ISAL . \ATREES
3 Pan feabeien Erlgen Zelgsten [ed feuchl Egias Fercie Hile

e Margin bar for management
of sources and

destinations

Advantages
e Programming for process
engineers
e Speeds up writing, debugging
and startup
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Overview The CFC (Continuous Function Chart) engineering tool enables you to create
automation applications for SIMATIC S7 or SIMATIC M7 by drawing a process
flow chart - similar to a function diagram for programming a PLC.
In this graphical programming method, you position the blocks in an area like a
sheet of drawing paper and interconnect them graphically. With CFC you can
quickly and easily convert technological requirements into executable
automation programs.

Scope of Supply The scope of supply of CFC includes:
+ CFC Editor
* Code generator
« Debugger
« Standard block libraries

Customer The CFC product is smoothly integrated into the STEP 7 architecture as an

Benefits optional package with a unified look&feel, and with universal data management.

This makes CFC easy to use and easy to learn, and provides consistent data.
+ CFC can be used for simple tasks as well as for very complex task

definitions.

« Simple interconnection technology makes communication between blocks
user-friendly to configure.

* Manual handling and management of machine resources is no longer

necessary.

» User-friendly testing and debugging are supported.

Training Center
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CFC Chart
| CFC-Editor - [Regelung] =[O x]
E Plan Bearbeiten Einfugen Zielsysterm Test Ansicht Extras Fenster Hilfe -|5|1|
MEHE R EE W EE
=
Margin bar j
LIMK _U
D—E0 LIMK_ON
1—E0 BTREACK
Irnnendruck P2Z.E1 SEL_REAL
| Automatic routing |
1.@ei—RE T1_X
o . 3—EE SAMFLE_T
SN AR
L
@3 —EE Il | EMD BiOj—
@ — B ] l L RE
@_F— ME_ | gor_ERE BOJ—
a— ME_0M
1— EAC
] | n
Bereit 1 |OB1 Partialduck O1PARESET /£|
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO2_13D.48 ~ Knowledge for Automation
CFC Charts The block instances you need to solve a technological task definition can be
divided into any number of charts.
A CFC chart consists of six pages (overview display)
* 1 page consists of a work area and two marginal bars.
* Automatic, chart-spanning marginal bar management
* User-friendly signal monitoring
* Autorouter
* Resources are completely managed for the user.
* 1 to 1 documention for the entire information contents
Training Center ST-7PRO2
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CFC Objects

Global addresses Global DBs
1/0 signals
M,C, T

Instance name

=
— NOT_AUS <«

Basic instructions

Type name

Block types

Block instances

Block-granular
definition of
operation attributes

A b BOEE _CmEa— ol Y _L
A6 BEGHE _DmEE— ol V_H
O— B0 TG
i— E0 REZET VL d B0—
G={E0 TYP

T

Default values for

inputs/outputs
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CFC Objects The most important CFC terms are outlined here.
Block types A block type represents a template for any number of instances and describes

how these instances are structured internally. All instances of a block type obey
the same basic definition as regards their characteristics and their data

structure.
Block Instances A block instance is a concrete object generated according to its type
(blocks) description. The type describes the characteristics and information structure for

the instance while the current state of each instance depends on its actually
executed operations and is reflected in the information contents. Each instance
has a unique identifier that enables instances to be distinguished from one
another.

In CFC, the identifier for a block instance is made up of the chart name, which is
unique in the CPU, the separator ‘.’, and the block name, which is unique within
the chart (maximum of 24 characters for the block name).

Blocks In the STEP 7 language usage, blocks are separate parts of the user program
defined by their function, their structure, or their application purpose.

There are logic blocks (FB, FC,...), data blocks, and user-defined data types.

e Basic instructions: Functions such as AND, SUM, etc. contained in the S7
machine model

+ Global addresses: I/O signals, bit memories, counters, timers, and global
data blocks

Training Center ST-7PRO2
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Configuring CFC Applications instead of Programming

2. Assign parameters
to blocks and
interconnect them

e — e T P e pr——
ADD4 B 3 g‘ . L |

3. Adapt operation

1. Insert blocks attributes

Kommentar i
0—{RE UL | v REl- e - =
0—{RE 12 -
I—RE U3 = )
0—RE U4 ) Eg 2 : l‘ﬂ i T T ey g |
6. Finished 4. Compile/Download

= Programm {ibersetzen

@ Programm aktualisieren

© Aktuelle Funkiion generieren
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Configuring CFC You configure a CFC application as follows:

1. Create a project with a charts folder in the S7/M7 user program

2. Create or copy the block types

3. Create a CFC chart

4. Insert blocks

5. Assign parameters to blocks and interconnect them

6. Adapt the operation attributes of the blocks

7. Compile the CFC charts you have created

8. Download compiled program to CPU

9. Test the downloaded program

Training Center ST-7PRO2
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Integral Test and Debugging Functions

Parameterize variable

| Monitor variable
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The following test and debug facilities are available in CFC:

* Monitor and set parameters for values of variables in the chart.
* Program flow control with breakpoints (only M7)

» Cycle-exact recording of variable values (only M7)
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Configuring Sequential Control Systems with S7- SFC

S7-SFC: Tool for

p rOg ramm i n g Seq uencers B9 SFC-Editor - [Waschmittel-Grundstoffe. Inertisierungf
. . @ Plan Bearbeiten Einfilgen Zielsystemn Test Ansicht Extras Fenster ? _|=] x|
e Designed for the requirements EW«
of process automation ﬂ Pt Oy Secend Oy
. . otz e [
Compatible with IEC 1131-3 S R— | —
(I AUFPRESSEW —— e
Steps assign values to the e —— | S —
blocks in the CFC swg 7,—'§7
° Transitiong, check t!n_e ) oRUCK oK | S—
step-enabling conditions E”E e e e e e
e Syntax checked during writing RN
Ca w=zu

Direct link with CFC

EHTSRANNEN ,g%l
e Transfer of values by :l P o o
T MINDRUCK r 4]
“Drag&Drop” = : n—é
ABLUFTZU - ln - ; =
e Cross references | = — i
Visualization in WinCC I - —3
Tl [ [
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SFC (Sequential
Function Chart)

Principle
of Operation

Volume of Project
Data

SFC is a sequential control system that always operates step by step, which
was specially designed for the requirements of process automation (process
engineering, process control, etc.).

The typical fields of application for sequential control systems of this type are
plants with discontinuous operation. Sequential control systems can however
also be used in plants which operate continuously, for example, for startup or
shutdown, working point changes as well as state changes due to disturbances
etc.

With SFC, for example, product manufacturing specifications can be written as
event-driven processes.

In the SFC-Editor you generate the flow chart by graphic means. The structure
elements of the chart are positioned according to fixed rules. You do not have to
worry about details such as algorithms or the allocation of machine resources,
but instead can concentrate on the technological aspects of the configuration.

After generating the chart topology, you switch to the detailed view (zoom) and
there assign parameters to the individual elements, that is, you configure the
actions (steps) and conditions (transitions).

You normally program actions by selectively editing basic automation functions
created with CFC using mode and status changes.

After configuration, generate the executable machine code with SFC, download
it into the PLC and test it with the SFC debugging functions.

» Sequencers per chart 1

» Steps per chart 2..255
» Transitions per chart 1...255
* Instructions per step <=50

» Conditions per transition <=10
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Cooperation between CFC/SFC and SCL

CFC
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*  Block programming in the SCL high-level language

+ Common data management and code generation with CFC
+ Direct cross access from SFC to CFC block instances

* Integration in the STEP 7 SIMATIC Manager
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TpeHaxep ¢ S7-300
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OO0yyvaroLwuncsa KOMNekT COCTOMT 13 CNeayLwmX KOMMOHEHTOB:

» S7-300 nporpammupyembIvi normdeckuii aucnetyep ¢ CPU 314 nnm
CPU 315-DP

* LindbpoBbie Mmogynm BXOAOB U BbIXOAOB, aHANIOroBble MO4yu

* TpeHaxep ¢ uMdppPOBLIMM N aHANOIrOBbIMU CEKLINAMMU

* Mogenb koHBelepa

O6paTtTh BHUMaHME:
BecbMma BO3MOXHO, YTO Balla yyebHas ycTaHoBKa He oBGopyaoBaHa

KOHBENEepoMm
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KoHdurypaumsa yyebHoro moayns S7-300

Bepcusa A

(16 kaHanbHble = = = = = = =

l/O-mogynw) % = = = = = = =

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

Ne criota -> 1 2 4 5 6 7 8 9 10

Aapgpec /O --> 0 4 8 12 16 20 352

Bepcusa B

(32 kaHanbHble = == == = =

l/O-momyr) H=F E g H H=E =

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

Ne criota --> 1 2 4 5 6 7

Aapgpec /O --> 0 4 8 304
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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KoHdwmrypauus
Bepcun A

KoHdwmrypauus
Bepcun B

Apapecauums

PLC cocTtouT 13 cnegyroLmx Moaynem:

Cnor 1: NcToyHuk nutanma 24V/5A
Cnor 2: CPU 314 vnn CPU 315-2 DP
Crnor 4: Lindp. Bxoabl 16x24V

Cnort 5: Undp. Bxoabl 16x24V

Cnor 6: Undp. Bbixogbl 16x24V 0.5A
Cnot 7: Undp. Bbixogbl 16x24V 0.5A
Cnor 8: Lindp. Bxogbl 16x24V

Cnot 9: Lincpp. Bbixoabl 16x24V 0.5A
Cnot 10: Ananor. mogynb 4 Al/4 AO

PLC cocTtouT 13 cnegyroLmx Moaynem:

Crnot 1: McTouHuk nutaHusa 24V/5A

Crnort 2: CPU 314 unu CPU 315-2 DP

Crnort 4: Lndp. Bxoabl 32x24V

Cnor 5: Lindp. Bbixoabl 32x24V/0.5A

Crnot 6: Undp. BXoabl n BbIxoabl
8X24V/ 8x24V 0.5A

Cnot 7: Ananor. Bxogbl 2 Al

Bxoapbl Ha TpeHaxepe

KHonku

Bbixoabl Ha TpeHaxepe
Lincpposon aucnnen

Bxogbl Mogenu koHBerepa
Bbixogbl Mmogenu KoHeenepa
Mpucnocabnexuve Ha

TpeHaxepe

Bxoapbl Ha TpeHaxepe
N KHOMKK

Bbixogpbl Ha TpeHaxepe
1 UMdPOoBON ANChnen
Mogenb koHBenepa

AHarnorosas cekuus Ha
TpeHaxepe

dukcmpoBaHHasa agpecauna ana S7-300 (CPU 312-314). Agpeca mogynemn

nokasblBaloTCA B criange.

CrapToBble agpeca mogynein MoryT 6biTb nameHeHbl Ha CPU 315-2DP n gns

S7-400.

Training Center
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Ne cnota 1

KoHdurypaumsa yyebHoro moayns S7-400

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
AJpec no ymonyaHuio: 28 32 36 40 1216
SIMATIC 87 Date: 04.11.2005 ;' Information and Training Center
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MpoekTt
KoHdwmrypauus

Appecauus

-

Bbl MOXeT BuaeTb NpoekT y4ebHoro TpeHaxepa S7-400 B

cnavge Bbille.

MoHTaxHas ctonka UR 1 - koHdurypuposaHa cnegyrowmmm Moaynamu:

Cnor 1: WNcTouH. nutanuns 24V n 5V/20A
Cnor 2: ="
Cnor 3: ="
Cnort 4: CPU 412 vnu gp.
Cnor 5: cBoboaHo (koraa CPU nmeeT OAMHOYHYIO LLUMPUHY)
Cnort 6: cBobogHO
Cnot7: cBobogHO
Cnor 8: Lindop. Bxogpbl 32x24V (oT cumynsTopa)
Cnot 9: Lndp. Bxoabl 32x24V (oT Mogenu koHBeKepa)
Cnort 10: Lindop. Bbixoabl 32x24V 0.5A (k cumynsatopy)
Cnot 11: Lindop. Bbixoabl 32x24V 0.5A (k mogenu KoHBerepa)
Cnot 12: Ananor. Bxogpl 8X13 Bit (oT noTeHumomeTpa
cumynsaTopa)
Cnot 13: cBOOOAHO
Cnort 14: cBobogHO
Cnot 15: cBo6OaHO
Cnot 16: cBobOAHO
Cnot 17: cBobOOAHO
Cnot 18: cBobOOAHO

Bbl umeeTe agpecauuio no ymonyaHuio, Kak nokasaHo B cnawnge Bbille, Noka He
BbIMOSIHEHO HMKaKaKon .lJ.pyFOI;I KOH(*)I/IpraLI.I/IM nnn Ha3Ha4eHna napameTpos.
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MpoekT

Appecauus

BCD-3Ha4eHusmn.

Date: 04.11.2005
File: PRO2_01E.6
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TpeHaxep cBazaH ¢ S7-300 nnun S7-400 gymsa kabenammn. OH COCTOUT N3 TpeX
CEeKLNN:
+ [IBonyHaga cekums ¢ 16 nepekntodatensmm n 16 ceetoguogamm

* LindbpoBas cekums ¢ 4 kHonkamu n undpposbiM gucnneem. OHu paboTaoT C

* AHanoroBas cekumsi ¢ BONbTMETPOM A4 NoKa3a 3Ha4YeHUN aHamnoroBbIX

kaHanoB Ne 0 u 1 unu aHanorosbIx Bbixogos Ne O 1 1. Bel ucnonssyete
nepekroyartens, YToobl BbIOpaTh 3Ha4YeHne, koTopoe Bbl xoTute
KOHTponupoBaTb. MiMetloTca ABa O0TAENbHOro NoTeHUMOMETpa ANs YCTaHOBKU

3Ha4YeHWI AN aHanoroBbIX BXOO0B.

Bkl cnonbayeTe crieaytowve aapeca, YTobbl agpecoBaTb BXoAbl U BbIXOOb! B

Ballel nporpaMme:

Llatunk / Mpuson (B[?ﬁ%'f%& 6) (B[?%%I?T:)gsz) mace o yuomsasno

Mepekntovatenn | IWO IWO0 IwW 28

CeeToauoapl QW 8 QW4 QW 36

KHonku W 4 IW 2 IW 30

Lndposown ancnn| QW 12 QW 6 QW 38

Axanor. kaHanel | PIW 352/354 PIW 304/306 PIW 1216/1230
lﬁl?tic?rga&enn;r?dr Drives C1p 14-6/52 PelweHus yrﬁ)giﬁg-iaé
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Mopenb KoHBenepa
INI'1to INI'3 LB1
(MHpykTUBHBIE AaTunkm)  DOTOIANEMEHT
I I
[ @)
= =9 . —
(]
=] S ]
H1,H2,H3, H4 $1,82,S3,54
(Motop) (CseToauoapl) (KHOMKM KBUTVUPOBAHMS)
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MpoekT Cnanig nokasbiBaeT guarpaMMy MOAENM KOHBeepa ¢ AaTdymMkammn 1 NpuBogamu.
Appecauums S7-300 S7-300 S7-400

Bep. A Bep. B (w/o Oatunk/Tpusog CwnmBon

(Dl16, (D132, HW

DO16) DO32) Config)

116.0 18.0 132.0 ®doToanemeHT LB 1 LB1

116.1 8.1 132.1 KBuT. ko4, mecto 1 S1

116.2 18.2 132.2 KBuT. knto4, mecto 2 S2

116.3 18.3 132.3 KBuT. knto4, mecto 3 S3

116.4 18.4 132.4 KBuT. Kntoy, mecTto, puHnw|  S4

116.5 8.5 132.5 WHaykT. gatyuk 1 INI1

116.6 | 8.6 132.6 MHAyKT. gatyuk 2 INI2

116.7 8.7 132.7 UHaykT. gatyuk 3 INI3

Q 20.1 Q8.1 Q40.1 CeeToanon, mecTo 1 H1

Q20.2 Q8.2 Q40.2 CseTtoauoa, mecTo 2 H2

Q20.3 Q8.3 Q40.3 CseTtoauoa, mecTo 3 H3

Q204 Q84 Q404 CeeTtoauopa, uH. cbopka H4

Q205 Q8.5 Q40.5 KoHBewep BnpaBo K1_CONVR

Q 20.6 Q8.6 Q40.6 KoHBewep BneBo K2_CONVL

Q20.7 Q8.7 Q40.7 CupeHa HORN
Training Center ST-7PRO2
for Automation and Drives Ctp 14-7/52 PelueHusa ynpaxHeHun



PeweHune ynpaxHeHnus 1.1: lNepexon nocne Bbl4UTAHUSA

NEG:
END:

FUNCTION FC 11 : VOID

TITLE =Exercise 1.1 : Jump After a Substraction

/IVersion for 16Bit SM

AUTHOR : PT41
FAMILY : A4 0

NAME : ST7PRO2

VERSION : 0.0

BEGIN
NETWORK
TITLE =

L W 4
BTD;
L W 0

JM NEG;

L W 4

JU END;

L 0;

T QW 12
END_FUNCTION

[/l MlepekntoyaTens
/I Mpeobpa3zoBaHune n3 BCD B DINT
/I BxogHoe crnoso 0

/[ Mlepexopn, ecnu pesynbTaT OTpUUaTENbHbIV

/I Undpposon ancnnen

Training Center
for Automation and Drives
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PeweHune ynpaxHeHna 1.2: [Nepexopn nocrne yMHOXeHUS

OVL:
END:

FUNCTION FC 12 : VOID

TITLE =Exercise 1.2 : Jump After a Multiplication

/IVersion for 16Bit SM

AUTHOR : PT41
FAMILY : A4 0

NAME : ST7PRO2

VERSION : 0.0

BEGIN
NETWORK
TITLE =

L W 4
BTD;

L IW 0
BTD;

*l,

JO OVi;
DTB;

JU END;
L 0;

T QW 12
END_FUNCTION

/I MlepekntoyaTens
/I Mipeobpa3zoBaHune n3 BCD B DINT
/I Tlepekntoyaternb Ha cMMynsaTope

/I Tlepexon, ecnu nepenonHeHne
/I Mpeobpa3zoeaHne n3 DINT B BCD

/I UndppoBon ancnnen

Training Center
for Automation and Drives
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PeweHne ynpaxHeHus 1.3: lNporpammmnpoBaHue pacnpenesieHHoOro
nepexoga

oB1

| 10.0 FC13 Q8.0
|
|

| EN eno |——( )

IwW4 —{ Select

FUNCTION FC 13: VOID
/IVersion for 16Bit SM
/I Programming a Jump Distributor

VAR_INPUT
Select: INT;
END VAR
BEGIN
SET,;
L #Select;
AW W#16#FF00; // lNMpoeepka: BbiGop > 255 nnm
JN Err; /[ nepexopn, ecnu > 255
L #Select; /[ 3arpy3ntb 3Ha4YeHue cHoBa
JL GT5; /I Mepexon, ecnn ACCU1-L-L >5
JU Err; /l ecnn BeIGOp = 0 (not possible)
JU Dr_1; /l IenTta Bnpago (BbIGop n=1)
JU Dr_2; /I Jlenta BneBo (BbIbOp =2)
JU Dr_3; /I Cton (BblGOp =3)
JU Ho 1; // CupeHa BkI.
JU Ho 2; // CupeHa BbIKr.
GT5: JU Err;
Dr_1: S Q 205 /I NeHTa BNpaBo
R Q 20.6;
JU End;
Dr_2: S Q 20.6; /I NeHTa BNeBo
R Q 205
JU End;
Dr_3: R Q 20.5; /I Cton
R Q 20.6;
JU End;
Ho_1: S Q 207, I/l CvpeHa Bkn.
JU End;
Ho 2: R Q 20.7; // CvpeHa BbIKI.
JU End;
Err: R Q 205 // Cton
R Q 20.6;
R Q 20.7; /I CnpeHa BbIKT.
CLR; /I Cépoc ENO
SAVE;
End: BE;

END_FUNCTION

Training Center ST-7PRO?
for Automation and Drives C1p 14-10/52 PelueHus ynpaxxHeHWn



PeweHne ynpaxHeHunsa 2.1: BoluncneHne ctenenu

FUNCTION FC 21 : VOID

TITLE =Exercise 2.1: Calculation of Exponents
/IVersion for 16Bit SM

AUTHOR : PT41

FAMILY : A4 0

NAME : ST7PRO2

VERSION : 0.0

BEGIN

NETWORK

TITLE =

L IB 5 [/l 3arpy3unTte npaBbii 6GanT KHOMOYHOIO NepeksYaTens
BTI, /I BCD B INT -> BXOAH. 3Ha4yeHune

PUSH,; /I KonuposaHnne ACCU1 B ACCU2

*D; /I ®opmupoBaHue kBagpata 3 Bx. 3Ha4y. B ACCU1
PUSH; /I KonnpoBaHue kBagpata Bx. 3Ha4. u3 ACCU1 B ACCU2
PUSH; /I Tonbko gns S7-400: kBagpart - > ACCU3

*D; /I ®opmupoBaHue 4-n cteneHu BX. 3Had. B ACCU1

*D; /I ®opmupoBaHue 6-in cteneHun Bx. 3Ha4y. B8 ACCU1
DTB; [/l MipeobpaszoeaHne B BCD

T QW 12 /I Mlepegava M. crioea Ha LMdPOBOM AnUCnsen

END_FUNCTION
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PeweHune ynpaxHeHus 2.2: ObmeH gaHHbix B ACCU1

FUNCTION FC 22 : VOID

TITLE =Exercise 2.2: Data Exchange in ACCU1
/IVersion for 16Bit SM

AUTHOR : PT41

FAMILY : A4 0

NAME : ST7PRO2

VERSION : 0.0

BEGIN
NETWORK
TITLE =

L W 4 // 3arpyska BCD-uncna

CAW; // 3ameHa aByx 6antoB B ACCU1-L
T QW 12 /l TlokasaTb pesynbTaT
END_FUNCTION
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PeweHne ynpaxHeHuna 2.3 : dopmupoBaHue A0NOSHEHUS

FUNCTION FC 23 : VOID

TITLE = 2.3: Forming Complements
/IVersion for 16Bit SM

AUTHOR : PT41

FAMILY : A4 0

NAME : ST7PRO2

VERSION : 0.0

BEGIN
NETWORK
TITLE =Ones Complement in STL

L Iw 0 // 3arpy3ka BXOOHOrO CrioBa C nepeknioyvarens

INVI; [/l dopmunpoBaHue OONONHEHNSA

T QW 8§; /l TlepeHoOC pesynbTaTa Ha CBETOAMOAbI CUMYNATOpa
END_FUNCTION
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PewweHune ynpaxHeHnusa 3.1: BolumcneHme paccrosiHus

FUNCTION FC 31 : REAL
TITLE =Exercise 3.1: Calculating the Distance
AUTHOR : PT41

FAMILY : A4 0
NAME : ST7PRO2
VERSION : 0.0
VAR_INPUT
X1: REAL;
Y1: REAL;
X2: REAL;
Y2: REAL;
END_VAR
VAR_TEMP
XSquare : REAL;
END_VAR
BEGIN
NETWORK
TITLE =
L #X1; [/l 3arpy3ska koopamHaTbl X Toukn P1
L #X2; // 3arpy3ska koopanHaTbl X Toukm P2
-R; // Beluucnenwme (X1-X2)
SQR; /I ®opmupoBaHue kBagparta (X1-X2)
T #XSquare; /I coxpaHeHuWe pe3-Ta BO BpeEM. NEPEMEHHOMN
L #Y1; [/l 3arpy3ska koopamHaTbl Y Toukn P1
L #Y2; // 3arpy3ska koopanHaTbl Y Touku P2
-R; // Beluucnenwue (Y1-Y2)
SQR; /I ®opmuposaHue kBagpata (Y1-Y2)
L #XSquare; /| BoccTaHoBneHue kBagpara (X1-X2)
+R; /I dopmnpoBaHne cymmbl
SQRT; // BbluncneHmne kBaap. KOpHS
T #RET_VAL; // MepeHoc B RET_VAL

END_FUNCTION

PelueHMe 4ONONHUTENbLHOIO yNpaXHeHUs (CM. ynpaxHeHue 3.1)
FUNCTION FC 1 : REAL
TITLE = Exercise 3.1: Calculating the Distance Additional Task
AUTHOR : Sokolov
VERSION : 0.1
VAR_INPUT
X1:REAL;
Y1:REAL;
X2 :REAL;
Y2 :REAL;
END_VAR
BEGIN
NETWORK
TITLE =
L #X1;
L #X2;
-R ;
PUSH ;
SQR ;
PUSH ;
PUSH ;
L #Y1;
L #Y2;
R :
SQR ;
+R
SQRT ;
T #RET_VAL;
END FUNCTION
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PeweHune ynpaxHeHna 4.1: [NporpammmpoBaHue uukna c
KOCBEHHOW agpecauuen (4actb 1)

FUNCTION FC 41 : VOID
TITLE =Exercise 4.1:Loop Programming with Memory Indirect Adressing

VAR_INPUT
DB_Num : WORD ;
END_VAR
VAR_TEMP
L _Counter: INT;
Ini_Value : REAL ;
|_DB_Num : WORD;
Par_Pointer : DWORD ; END_VAR

BEGIN
NETWORK
TITLE =Open the DB
L #DB_Num; // 3arpy3ka Homepa DB
T #l_DB_Num; // v nepeHOC ero BO BHYTPEHHIO NEPEMEHHYIO;

OPN DB [#|_DB_Num]; // otkpbiTb DB

NETWORK
TITLE =LOOP

L P#0.0; // 3arpy3ka agpeca 1-ro KOMNoHeHTa

T #Par_Pointer; /l v nepeHoc B #T_Pointer

L 1.0; // 3arpy3ska koHcTaHTbl 1.0 n

T #lni_Value; /I n nepeHoc B #Ini_Value

L 100; /I Ihnumnanmnsauma cyeTtymka uukna 3HadeHnem 100
BEGN: T #L_Counter; /I v nepeHoc B #L_Counter

L #lni_Value;

T DBD [#Par_Pointer]; // NepeHoc #Ini_Value B Meas_Value[i]

L 1.0; /I MHkpemeHTupoBaHme ACCU1 (#Ini_Value)

+R ; /lHa 1.0

T #lni_Value; /I v nepeHoc B #lni_Value

L #Par_Pointer; // 3arpyska #Par_Pointer B ACCU1

L P#4.0; /I IHKpemeHTupoBaHMe agpeca

+D ; /I B #Par_Pointer Ha 4 GalTa

T #Par_Pointer; /I v nepeHoc pesynbTaTta B #Par_Pointer

L #L_ Counter; /[ 3arpyska cueT4ymka Umkna,

LOOP BEGN; /I lekpeMeHTUpoBaHNe CcYETUYMKa LMKIIa 1, ecrnv Heobxoanmo,

/l nepexon

END_FUNCTION
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PeweHune ynpaxHeHna 4.1: [NporpammmpoBaHue uukna c
KOCBEHHOW agpecauuen (4acTb 2)

ORGANIZATION_BLOCK OB 1

TITLE =

VERSION : 0.1

VAR_TEMP
OB1_EV_CLASS : BYTE; //Butbl 0-3 = 1 (Mpwuxoa. cob.), Bits 4-7 = 1 (Knacc cobbitus 1)
OB1_SCAN_1:BYTE; //1 (XonogHbin pectapT 11 ckaH OB 1), 3 ( 2-ow ckaH OB 1)
OB1_PRIORITY : BYTE; /1 (Knacc npuopuTteTa)

OB1_OB NUMBR :BYTE; //1 (Homep OB, OB1)
OB1_RESERVED_1:BYTE ; //Pe3eps
OB1_RESERVED_2:BYTE ; //Pe3eps
OB1_PREV_CYCLE : INT; //Bpemsi uukna npegbig. ckaHa OB1 (ms)
OB1_MIN_CYCLE : INT; //MuH. Bpemsa umkna OB1 (ms)
OB1_MAX_CYCLE : INT ; //Makc. Bpems uukna OB1 (ms)
OB1_DATE_TIME : DATE_AND_TIME ; //Qata n Bpems ctapta OB1
END_VAR
BEGIN
NETWORK
TITLE =
CALL FC 41 (
DB_Num := W#16#29);
NOP 0;

END_ORGANIZATION_BLOCK
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PeweHune ynpaxHeHna 4.2: [porpammmpoBaHue uukna c

FUNCTION FC 42: VOID

PEerncTpoBOn KOCBEHHOW agpecaunen

TITLE =Exercise 4.2: Loop Programming with Register Indirect Addressing
/I Version for S7-300 and S7-400

VAR_INPUT
DB_Num : WORD ;
END_VAR
VAR_TEMP
|_ DB_Num : WORD ;
END_VAR
BEGIN
NETWORK
TITLE =Open the DB

L #DB_Num;
T #_DB_Num;
OPN DB [#|_DB_Num];

NETWORK
TITLE =LOOP

LAR1 P#DBXO.0;
L L#;
L 100;

BEGN: TAK ;
T D J[AR1,P#0.0];
+L#;
+AR1 P#4.0;
TAK ;
LOOP BEGN;

END_FUNCTION

// 3arpy3ka Homepa DB

// nepeHoC BO BPEMEHHYIO MEPEMEHHYIO;

I/l OTkpbITE DB

// 3arpy3ka agpeca 1-ro KOMMNoOHeHTa

// 1 8 ACCU1(Ini_Value.)

// 100 B AKKU1 (L_Counter); 1 8 ACCU2 (Ini_Value)
/l L_Counter B8 ACCU2, Ini_Value B ACCU1

I/l MepeHoc Ini_Value B Tank(i]
/I MnkpemeHTupoBaHue Ini_Value
Il NHkpemeHTupoBaHme AR1 Ha 2 GanTa

/I'L_Counter B ACCU1, Ini_Value B8 ACCU2

/I lekpeMeHTUpOoBaHMe 1 nepexos
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PeweHne ynpaxHeHuns 4.3: ®yHKUUS OS5 BbIYUCTIEHNA CYMMbI U
cpeAHero 3HayYeHus

FUNCTION FC 43 : VOID
TITLE = Exercise 4.3: Calculating Sum and Mean Value
VERSION : 0.0
VAR_INPUT
Measured_values : ANY ;
END_VAR
VAR_OUTPUT
Sum : REAL ;
Mean_value : REAL ;
END_VAR
VAR_TEMP
Num_Elements : WORD ;
L_Counter : WORD ;
DB _No : WORD ;
END_VAR
BEGIN
NETWORK
TITLE =

L P##Measured_values; // 3arpyska agpeca ykasatens "ANY"

LART ;
L B[AR1,P#1.0];

SAVE ;

L L#1;

T #Sum;

T #Mean_value;
BEU ;

REAL: NOP 0;

L  WI[AR1,P#2.0];
T #Num_Elements;
L W [AR1,P#4.0];
T #DB_No;

OPN DB [#DB_Noj;
L DJ[AR1,P#6.0];
LART ;

L 0.000000e+000;
L  #Num_Elements;

BEGN: T #L_Counter;

TAK ;

L DJ[AR1,P#0.0];
+R ;

+AR1 P#4.0;

L #L Counter;
LOOP BEGN;
TAK ;

T #Sum;

L  #Num_Elements;
DTR ;

R ;

T #Mean_value;
SET ;

SAVE ;

/I MepeHoc agpeca B AR1
[/l 3arpys3ka ngeHTudpmkaTopa Tmna gaHHbIX
/I 3arpyska ngeHtudpmkatopa REAL (16#08)

/I Tepexon, ecnu Tmn gaHHbiXx REAL

/I VIHCTpyKUuum ans Tuna gaHHbelX, oTnnyHoro ot REAL
/I RLO=0

/I BR=0

[/l 3arpyska He-REAL uucna

[l MHCTpyKummn ons Tuna gaHHbix : REAL

[/ 3arpy3nTb 4nCro aNemMeHTOB MaccuBa

// CoxpaHUTb YNCIIO SNIEMEHTOB

[/ 3arpyautb Homep DB unu 0

// Ecnn Ne DB =0, To: OP DB[DB_No]=NOP

/l Ownbka BpemeHu BbinonHeHus!!, ecnn DB He cywecTteyeT
[/l 3arpyska ykasatens Ha BKTyarbHbI onepaHg

/I B AR, owwmbka !! Ecnun obnactb onepaHaa He coBnagaeTt ¢ "DI"
// 0 B ACCU1 (cymma =0.0)

// Num_Elements B ACCU1; cymma =0 B8 ACCU2

/[ 'YcTtaHoButb L_Counter

/l cymma B ACCU1

/l OnemeHT maccmBa B ACCU1, cymma B ACCU2

/l Cymma B ACCU1

/I inkpemeHTnposaHne AR1 Ha 4 6aniTa

/I L_Counter B8 ACCU1, cymma B ACCU2

/I lekpemeHTMpoBaHNe 1 nepexos

// Cymma B ACCU1

/[l Cymma B #Sum

/I Cymma B ACCU2, yucno anemeHtoB B8 ACCU1

// TipeobpasoBaTtb 6e33HakoBoe Lenoe (16 6ut) B REAL
/I CpengHee 3Ha4veHne B ACCU1

/I MlepeHoc cpegHero 3HaveHus B #Mean_value

/l YctaHoButb BR-6uT

END_FUNCTION
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PeweHune ynpaxHeHna 5.2: [10CTyn K CIIOXHbIM TUMaM OaHHbIX

FUNCTION FC 52 : VOID
TITLE =Monitoring Motors
/IVersion for S7-300 and S7-400
VERSION : 0.1

VAR_INPUT
Motor : "Motor";
END_VAR
VAR _OUTPUT
Motor_ OK : BOOL ;
SetActDiff : DINT ;
SetActDiffDisp : DWORD ;

END_VAR
VAR_TEMP
SetActDifference : REAL ;

END_VAR

BEGIN

NETWORK

TITLE =

//BbluMcneHne npoLeHTa OTKMOHEHS
SET ; //CHavana npoBepka, yctaHoBuTb RLO B"1"
SAVE ; /lYcTtaHoBuTe BR-6ut B "1"
L  #Motor.SetSpeed; /lYcTtaHoBuTb ckopocTb B ACCU1
PUSH ; /ltonbko anga S7-400, yctaHoBUTbL ckopocTb B ACCU2
PUSH ; /lYcTaHoBuTb ckopocTb B ACCU3
L  #Motor.ActualSpeed; // YcTtaHoBuTb ckopocTb B ACCU2, akTyanbHyH CKOPOCTb B

/IACCU1

-R ; //PasHocTtb B ACCU1, yctaHoBUTbL ckopocTb B ACCU2
T #SetActDifference; //CoxpaHuTb pasHOCTb BO BPEM. NEPEMEHHOM
TAK ; // PasHocTtb B ACCU2, ycTtaHoBUTE ckopocTb B ACCU1
R ; //3HayeHne oTKIIOHEeHMs B npoueHTax B ACCU1
ABS ; [/ABcontoTHoe 3HaveHue oTknoHeHnsa ACCU1
L #Motor.SetActDiffMax; //3arpy3antb max. oTKMoH. B npoueHtax ACCU1
<=R ; //AKTyanbHOE OTKIMOHEHWE PaBHO MM MEHbLUE 3a4aHHOro?
AN #Motor.Disturbance; //v HeT BMGpauun
=  #Motor_OK; //tTo moTop OK

NETWORK

TITLE =loka3 pasHOCTU 1 MeXAY 3aaHHON CKOPOCTLIO U (haKTUYECKOWN CKOPOCTbIO
L #SetActDifference; /InpomexxyTouHas 3arpy3ka B SetActDifference
RND ; /InpeobpaszoBaHue B DINT
PUSH ; /lcoxpaHeHmne SetActDifference 8 ACCU2
DTB ; /luncno DINT B ACCU2, uncno BCD B ACCU1
JO ERR; /Inepexopn ecnu ownbka npeobpasoBaHns
T #SetActDiffDisp; /Inepepaya npasunbHoro BCD-umcna Ha umdpoBon ancnnemn
TAK ;
T #SetActDiff; /I nepenaya npasunbHoro DINT uncna B #SetActDiff
BEU ; /lecnn owmnbKa - 3aKOHYNTb DYHKLNIO

ERR: CLR ;
SAVE ; /louncTute BR-6UT

END_FUNCTION
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PelwieHune ynpaxHeHna 5.3: YTeHne CMCTEMHOro BpeMeHu ¢
nomowbo SFC 1 (READ_CLK)

FUNCTION FC 53 : VOID

TITLE = Exercise 5.3: Read System Clock
/IVersion for 16Bit-SM

AUTHOR : PT41

FAMILY : A2_0

NAME : ST7PRO2

VERSION : 0.0

VAR_TEMP
Date_Time : DATE_AND_TIME ; /[Tekywas gaTta n Bpems
RET_VAL_SFC1:INT; //RET_VAL SFC 1

END VAR

BEGIN

NETWORK

TITLE =Call SFC 1 (READ_CLK)

CALL SFC1 (
RET_VAL :=#RET_VAL_SFC1,
CDT = #Date_Time);

NOP 0;
NETWORK
TITLE = Display hours and minutes

LAR1 P##Date_Time; // B3saTb agpec #Date_Time

L LBJ[AR1, P#3.0]; I/ Barpy3unTtb Yachl

T QB 12; /I  nepeHecTn Ha LMdpPOBON ANCNNEN
L LBJ[AR1, P#4.0]; [/l TipounTaTh MUHYTHI

T QB 13; I/l v nepeHecTn Ha undpoBOK gMcChnen

END_FUNCTION
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PeweHune ynpaxHeHna 6.1a: YcTtaHoBKa po3nunsa - onepaunoHHbIN

pexnm

FUNCTION_BLOCK "Mode_Selection"
TITLE =Mode_Selection
VERSION : 0.1

VAR _INPUT
Start : BOOL ;
Stop : BOOL ;
Auto_Man : BOOL ;
OM_activate : BOOL ;

END VAR

VAR _OUTPUT
Plant_on : BOOL ;
OM_Man : BOOL ;
OM_Auto : BOOL ;

END_VAR

BEGIN

NETWORK

TITLE =Plant on/off
A #Start; [/l ecnn ycTaHOBKa BKIOYEHA,
S #Plant_on; /[ ycTaHOBUTb BbIXOA plant_on;
AN #Stop; [/l ecnn ycTaHOBKa BbIKITHOYEHA,
R  #Plant_on; /I c6pocuTtb BbIXOA plant_on;
A #Plant_on; I
=  #Plant_on; 1

NETWORK

TITLE =OM: Manual
A #Plant_on; /[ ecnn ycTaHOBKa BKMOYEHa,
AN #Auto_Man; // ecnv BbIGpaH py4YHON pPeXnM,
A #OM_activate; /[ ecnn Bxog enter_mode aKkTuBEH,
S #OM_Man; // yCTaHOBUTb BbIXOA PYYHOrO pexuma;
Al
ON #Plant_on; [/l ecnn ycTaHOBKa BbIKITHOYEHA,
o ; Il vnn
A  #Auto_Man; // BbIGpPAH aBTOMATUYECKUIA PEXIM
A #OM_activate; /I v enter_mode akTuBeH,
)
R #OM_Man; /I cbpocuTb Bbixog manual_mode;
A #OM_Man; I
=  #OM_Man; I

NETWORK

TITLE =OM: Automatic
A #Plant_on; /[ ecnn ycTaHOBKa BKIOYEHA,
A #Auto_Man; /[ ecnn BbIGpaH aBTOMaTUYECKUIA PEXMM,
A #OM_activate; /l ecnn Bxoa enter_mode akTuBeH,
S #OM_Auto; /[ ycTtaHOBUTL BbIx0o4 automatic_mode;
Al
ON #Plant_on; [/l ecnun ycTaHOBKa BbIKITHOYEHA,
o /I vnn
AN #Auto_Man; [/l ecnn BbIBpaH Py4YHON pPEXUM
A #OM_activate; /I n enter_mode akTuBeH,
R  #OM_Auto; /l cbpocuTb BbIxOa automatic_mode;
A #OM_Auto; I
= #OM_Auto; I

END_FUNCTION_BLOCK
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PeweHune ynpaxHeHna 6.1b: YcTtaHoBKa po3nusa -yrnpasneHue

KOHBenepom (4acTb 1)

FUNCTION_BLOCK "Conveyor_Control"

TITLE =
VERSION : 0.1

VAR_INPUT
OM_Man : BOOL ;
OM_Auto : BOOL ;
Jog_for: BOOL ;
Jog_back : BOOL ;
Sensor_fill : BOOL ;
Sensor_full : BOOL ;
END_VAR
VAR_OUTPUT
Conv_for: BOOL ;
Conv_back : BOOL ;
Filling_active : BOOL ;
Full_bottles : WORD ;
END_VAR
VAR
Filling_time : "TP";
Bottle _counter : "CTU";
END_VAR
VAR_TEMP
bottles : INT ;
END_VAR

BEGIN
NETWORK

TITLE =Branch between Manual and Automatic Mode

SET ;
SAVE ;
A #OM_Man;

JC Man;

A #OM_Auto;

JC Auto;

R  #Conv_for;

R  #Conv_back;

R #Filling_active;
CALL #Bottle_counter (

R := TRUE);
L O
T  #Full_bottles;
BEU ;
NETWORK

TITLE =OM_Man

// npoBepka,

/I v ycTtaHoBuTb BR-61T B "1";

/I ecnn manual_mode akTuBeH,

/I nepexon Hapy4YHON PeXunM;

/I ecnn automatic_mode akTuBeH,

// nepexon Ha aBTOMaTUYECKUIA PEXMM;
/l ecnin OM akTuBeH,

/| oCTaHOBUTbL NEHTY,

/I cbpocuTs filling_active

/Il cOpocuTb CHETUNK

/I cbpocuTsb full_bottles

/lYnpaBneHue koHBenepom vepes ko4 JOG

Man: A #Jog_for;
AN #Jog_ back;
= #Conv_for;
A #Jog_back;
AN #Jog_for;
=  #Conv_back;
BEU ;

/I (MpogomkeHne Ha cneayoLLen cTpaHmue)
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PeweHune ynpaxHeHna 6.1b: YcTtaHoBKa po3nusa - yripaBneHue
KOHBENepoM (4YacTb 2)

NETWORK

TITLE =OM_Auto
//Ctaprt Filling_time
Auto: A #Sensor fill;

= L 20
BLD 103;
CALL #Filling_time (
IN =L 20,
PT := T#38S,
Q := #Filling_active);
NOP 0;
NETWORK

TITLE =OM_Auto
/[MopcyeT NonHbIX 6y TbINOK
A  #Sensor_full;
= L 20;
BLD 103;
CALL #Bottle_counter (
Ccu =L 20,
R := FALSE,
Ccv := #bottles);
NOP 0;

NETWORK
TITLE =OM_Auto
/[Mpeobpa3soBaHue #bottles 8 BCD
1

L #bottles;

ITB ;

T  #Full_bottles;

NOP 0;

NETWORK

TITLE =OM_Auto

/[Conveyor_forward Bkn., noka nget 3anofiHeHne
AN #Filling_active;
=  #Conv_for;

END_FUNCTION_BLOCK
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PeweHune ynpaxHeHna 6.1b: YcTtaHoBKa po3nusa - yripaBneHue
KOHBenepom (4acTtb 3)

ORGANIZATION_BLOCK "Cycle"

TITLE =

VERSION : 0.1

VAR_TEMP
OB1_EV_CLASS : BYTE; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; /1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE; /11 (Priority of 1 is lowest)

OB1_OB_NUMBR :BYTE; //1 (Organization block 1, OB1)
OB1_RESERVED_1: BYTE ; //Reserved for system
OB1_RESERVED_2 : BYTE ; //Reserved for system
OB1_PREV_CYCLE : INT ; //Cycle time of previous OB1 scan (milliseconds)
OB1_MIN_CYCLE : INT; /Minimum cycle time of OB1 (milliseconds)
OB1_MAX_ CYCLE : INT; //Maximum cycle time of OB1 (milliseconds)
OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started
Full_bottles : INT ;

END_VAR

BEGIN

NETWORK

TITLE =Operating mode
/[YnpaBneHne pexxumomM paboTbl

A "Start"

= L 220;

BLD 103;

A "Stop";

= L 22.1;

BLD 103;

A "Man/Auto";

= L 222

BLD 103;

A "Enter_Mode";

= L 223;

BLD 103;

CALL "Mode_selection" , "Mode_Selection_DB" (
Start =L 220,
Stop =L 221,
Auto_Man =L 222,
OM_activate =L 223,
Plant_on :="Plant_on",
OM_Man := "Manual_Mode",
OM_Auto := "Automatic_Mode");

NOP 0;

/I (MpogomKkeHne Ha cneyroLlen cTpaHmue)
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PeweHune ynpaxHeHna 6.1b: YcTtaHoBKa po3nusa - yripaBneHue
KOHBenepom (4acTtb 4)

NETWORK
TITLE =YnpaBneHve neHTon

A "Manual_Mode";

= L 220;

BLD 103;

A "Automatic_Mode";

= L 221;

BLD 103;

A "Jog_forward";

= L 222

BLD 103;

A "Jog_backward";

= L 223;

BLD 103;

A "Filling_Position";

= L 224

BLD 103;

A "Counting_Bottles";

= L 225

BLD 103;

CALL "Conveyor_Control" , "Conveyor_Control_DB" (

OM_Man =L 220,
OM_Auto =L 221,
Jog_for =L 222,
Jog_back =L 223,
Sensor_fill =L 224,
Sensor_full L 225,

Conv_for "Conveyor_forward",
Conv_back "Conveyor_backward",
Filling_active "Filling_in_progress",
Full_bottles "Display");
NOP 0;

END_ORGANIZATION_BLOCK

Training Center ST-7PRO?
for Automation and Drives C1p 14-25/52 PelueHus ynpaxxHeHWn



PeweHune ynpaxHeHnus 6.2a: FB1 gns paboyen ctaHumm (4actb 1)

FUNCTION_BLOCK "Station"

TITLE =ynpaBneHue paboyen ctaHumen
AUTHOR : PT41

FAMILY : A2 0

NAME : ST7PRO2

VERSION : 0.0

VAR_INPUT
Initial : BOOL ;
Proxy_switch : BOOL ;
Acknowledge : BOOL ;
Clock_bit_ q: BOOL ;
Clock_bit s : BOOL ;
END_VAR
VAR_OUTPUT
LED : BOOL ;
Transp_req : BOOL ;
END_VAR
VAR_IN_OUT
Conv_busy : BOOL ;
END_VAR
VAR
State : STRUCT
Process_piece : BOOL ;
Piece_finished : BOOL ;
Place_piece _on_conv : BOOL ;
Wait_for_piece : BOOL ;
Take_piece_from_conv : BOOL ;
END_STRUCT ;
END_VAR
BEGIN
NETWORK
TITLE =Initialization
/Mocpencteom Bxoaa"lnitial" yctaHaBnMBaeTcs 0OCHOBHOE cocTosiHNe #Process_piece
#lnitial;
#State.Process_piece;
#State.Piece_finished;
#State.Place_piece_on_cony;
#State.Wait_for_piece;
#State.Take piece_from_conv;
#Conv_busy;

VOO0 OW>

NETWORK
TITLE =State: Process_piece
// B aTOM cocTosiHuM paboyasa yacTb obpaboTtaHa. ObpaboTka 3akOHYEHa,
/l korga onepaTop NOATBEpPXAaEeT 3aBepLUueHne paboyen Yactm
// nocpeacTBoM KHomku "S1"
AN #State.Process_piece;

JC Pfin;

#LED; /lcBeTOQMOA rOPUT NOCTOSIHHO ;

#Transp_req;

#Acknowledge; /[Korga onepartop noaTBepXxaaer,
#State.Process_piece; //nameHeHne COCTOSIHWS BbIMOMHSAETCS;
#LED;

#State.Piece_finished;

WUV >IOW

/I (MpogomKkeHne Ha cnenyroLlen cTpaHmue)
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PeweHune ynpaxHeHus 6.2a: FB1 ana paboyen ctaHumm (4acTb 2)

NETWORK
TITLE =State: Piece_finished
/I B coctosaHun #Piece_finished onepatop xaeT paspeLueHve

/[ paamecTuTb geTanb Ha koHBerepe. CurHan #Conv_busy ykasbiBaer,
/l 3aHAT kOHBewWep unu HeT. Korga koHBewnep cBOOOAEH, M3MEHEHNE

/I cocTosiHms Place_piece_on_conv BbINOSHEHO.

Pfin: AN  #State.Piece_finished;

JC PpCo;

A #Clock_bit_s; //menneHHoe muraHue;

= #LED;

AN #Conv_busy; /lecnn koHBenep cBOOOAEH,
S #Conv_busy; //oH 3aHMMmaeTcA

R #LED;

R  #State.Piece_finished;
S #State.Place_piece_on_conv;

NETWORK
TITLE =State: Place_piece_on_conv
PpCo: AN #State.Place piece_on_conv;

JC Wait;

A #Clock_bit_q; /[6bICTpOE MUTraHue;

= #LED;

A #Proxy_switch; /[Ecnu geTanb NexuT Ha KoHBeKepe,

S #Transp_req; /[TO OH cTapTyerT,

R #LED; /In cBeTOAMOL OUMLLIEH;

A #Transp_req; /[Korga neHta gBwxeTcs,

AN #Proxy_switch; /lpeTanbe NOKMAaeT UHOYKTUBHBINA OAaTUNK,

R  #State.Place _piece _on_conv; // npoucxoant nameHeHne COCTOSIHUS;
S #State.Wait_for_piece;

NETWORK
TITLE =State: Wait_for_piece

/I OxxnpaHune HoBoln HeobOpaboTaHHOW aeTanu. [JocTuXeHne HOBOro
/] VHOYKTMBHOIO gaTtyuka

Wait: AN  #State.Wait_for_piece;

JC TpCo;

R #LED; /lcBeToamoa BbIKI.;

A #Proxy_switch; /InpnbbiBaeT HoBasi HeobpaboTaHHasa aeTanb,
R  #Transp_req; //koHBeNep ocTaHaBnMBaeTCs,

R  #State.Wait_for_piece; //v cocTosaHue nameHsieTcs;
S #State.Take_ piece from_conv;
NETWORK
TITLE =State: Take_piece_from_conv
// B aTOM CcOCTOSIHUM HOBasi Heobpab. feTanb NpuHATa C KOHBENepa Ha
/I paboyee mecTo

TpCo: AN #State.Take_piece_from_conv;

JC END;

A #Clock_bit_q; /lcBeTogmon muraet GbICTPO

= #LED;

AN #Proxy_switch; //Korga HeobGpab. geTanb NpUHATa ¢ TpaHcnopTepa ,
R  #Conv_busy; //[koHBeWep ycTaHaBNUB. B COCTOsIHME “CBODOAHBIN®,
R #LED; //cBeToaMoA BbIKMNOYEH

R  #State.Take piece from_conv; //u cocTosiHue nameHsieTcs;
S #State.Process_piece;

END: BEU ;

END_FUNCTION_BLOCK
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PeweHune ynpaxHeHuna 6.2a: FB2 aona tpaHcnopTtepa (4actb 1)

FUNCTION_BLOCK "Transport"
TITLE =YnpaBneHue neHTon TpaHcnopTepa
VERSION : 0.1
VAR_INPUT

Initial : BOOL ;

L_Barrier : BOOL ;

Acknowledge : BOOL ;

Transp_req : BOOL ;

Clock_Bit : BOOL ;
END_VAR
VAR_OUTPUT

LED : BOOL ;

Conv_right : BOOL ;

Conv_left : BOOL ;
END_VAR
VAR

State : STRUCT

Waiting : BOOL ;
Conv_right : BOOL ;
Assembly : BOOL ;
Conv_left : BOOL ;

END_STRUCT ;
END_VAR
BEGIN
NETWORK
TITLE =Initialization

A #lnitial;
S #State.Waiting;
R  #State.Conv_right;
R  #State.Assembily;
R  #State.Conv_left;
NETWORK
TITLE =State: Waiting
/[TpaHcnopTep XOeT B 3TOM COCTOSIHUM FOTOBYIO AeTarnb
AN #State.Waiting;
JC RECH;
#Conv_right;
#Conv_left;
#LED;
#Transp_req;
#State.Waiting;
#State.Conv_right;
NETWORK
TITLE =State: Conv_right
//3T0 cocTosiHME OnMCbIBaeT TPaAHCMOPTMPOBKU YACTU Ha MECTO 3aKiounTensHOM COOpKU
RECH: AN #State.Conv_right;
JC ENDM;
#Conv_right;
#Clock_Bit;
#LED;

#L_Barrier;
#Conv_right;
#State.Conv_right;
#State.Assembly;

#L_Barrier;
#L_Barrier;

nwWx>202070

pd

nrznxxoxilrn
pzd

Il (MpogomkeHue Ha criegyloLen cTpaHmue)
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PeweHune ynpaxHeHna 6.2a: FB2 onga tpaHcnopTtepa (4actb 2)

NETWORK
TITLE =State: Assembly
/I B aTom cocTosHumn obpaboTaHHasa aetanb yaaneHa u HoBasi HeobpaboTaHHas aetanb

/I nonoxeHa Ha neHTy. Nocne atoro HeobpaboTaHHasA AeTarnb TPaHCNOPTMPYETCS B
// HanpaBneHnn Mecta obpaboTkn. ObpaboTka HauMHaeTcs HaxaTmeM S4.
ENDM: AN #State.Assembly;

JC LINK;
S #LED;
A #Acknowledge;
R #LED;

R  #State.Assembly;
S #State.Conv_left;

NETWORK
TITLE =State: Conv_left
// B COCTOSAHUI MPOUCXOQUT TPAHCMOPTUPOBKA HeOOpaboTaHHOM AeTanu K MecTy, rae oHa
/l obpabaTbiBaeTcs
LINK: AN #State.Conv_left;
JC ENDE;
#Conv_left;
#Clock_Bit;
#LED;

#Transp_req;
#Conv_left;
#State.Conv_left;
#State.Waiting;
ENDE: BEU ;

WAl >0n
P

END_FUNCTION_BLOCK
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PeweHne ynpaxHeHuns 6.2a: OB1

ORGANIZATION_BLOCK "Cycle"
TITLE = "Main Program Sweep (Cycle)"

VERSION : 0.1

VAR_TEMP
OB1_EV_CLASS : BYTE; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; //1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE; /11 (Priority of 1 is lowest)
OB1_OB_NUMBR : BYTE ; /1 (Organization block 1, OB1)

OB1_RESERVED_1:BYTE; //IReserved for system
OB1_RESERVED 2:BYTE; /IReserved for system

OB1_PREV_CYCLE : INT; /[Cycle time of previous OB1 scan (milliseconds)
OB1_MIN_CYCLE : INT; //Minimum cycle time of OB1 (milliseconds)
OB1_MAX_ CYCLE : INT; //Maximum cycle time of OB1 (milliseconds)
OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started

END_VAR

BEGIN

NETWORK

TITLE =Bei3oB ynpaenstowero 6rnoka mecta

CALL "Station" , "Station_DB" (

Initial :="INITIALIZATION",

Proxy_switch ="INI1",

Acknowledge ="81",

Clock_bit_ :="CLOCK_BIT_FAST",

Clock_bit_s :="CLOCK_BIT_SLOW",

LED ="H1",

Transp_req :="Transport_DB".Transp_req);
NETWORK

TITLE =BeizoB ynpasnstoLiero 6mnoka TpaHcnoprtepa

CALL "Transport" , "Transport_DB" (

Initial :="INITIALIZATION",
L_Barrier ="LB1",
Acknowledge ="84",
Clock_bit :="CLOCK_BIT_FAST",
LED :="H4",
Conv_right :="K1_CONVR",
Conv_left :="K2_CONVL");
END_ORGANIZATION_BLOCK
Training Center ST-7PRO2
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PelweHune ynpaxHeHna 6.2b: PaclumpeHune oo 3-x ctaHuum
(FB10, vactb 1)

FUNCTION_BLOCK "ASSEMBLY_LINE"
TITLE =
VERSION : 0.1

VAR
Station_1 : "STATION";
Station_2 : "STATION";
Station_3 : "STATION";
Transport : "TRANSPORT";
Conv_busy : BOOL ;
END_VAR
VAR_TEMP
trans_1:BOOL ;
trans_2 : BOOL ;
trans_3 : BOOL ;
trans : BOOL ;
END_VAR

BEGIN

NETWORK

TITLE =Bbizos Station_1
A "INITIALIZATION";
= L 1.0

BLD 103;

A "INNMY;

= L 1.1

BLD 103;

A "S1%

= L 12

BLD 103;

A "CLOCK_BIT_FAST"
= L 13

BLD 103;

A "CLOCK_BIT_SLOW?";
= L 1.4
BLD 103;
CALL #Station_1 (
Initial :
Proxy_switch :

Acknowledge :

Clock_bit

Clock _bit_s

LED

Transp_req

Conv_busy
NOP 0;

L
L
L
L
L

_ A
prON—O

n H 1 ll, ’
#trans_1,
#Conv_busy);

/I (MpogomkeHne Ha cnenyroLlen cTpaHmue)
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PelweHune ynpaxHeHna 6.2b: PaclumpeHune oo 3-x ctaHuum

NETWORK

TITLE =Invoke Station_2

(FB10, yactb 2)

A "INITIALIZATION";

= L 1.0
BLD 103;

A "INI2";
= L 1.1;
BLD 103;

A "S2"

= L 1.2
BLD 103;

A "CLOCK_BIT_FAST"

= L 13;
BLD 103;

A "CLOCK_BIT_SLOW"

= L 1.4

BLD 103;

CALL #Station_2 (
Initial
Proxy_switch
Acknowledge
Clock_bit_q
Clock_bit_s
LED
Transp_req
Conv_busy

NOP 0;

NETWORK

TITLE =Bbi3os Station_3

L
L
L
L
L

_ A A A
rwihmo

n H2l|, ’
#trans_2,
#Conv_busy);

A "INITIALIZATION",

= L 1.0
BLD 103;

A "INI3"

= L 1.1
BLD 103;

A "S3%

= L 12
BLD 103;

A "CLOCK_BIT_FAST"

= L 1.3;
BLD 103;

A "CLOCK_BIT_SLOW";

= L 14

BLD 103;

CALL #Station_3 (
Initial
Proxy_switch
Acknowledge
Clock_bit_q
Clock_bit_s
LED
Transp_req
Conv_busy

NOP 0;

rrrrr
RS N L N . §
rwho

H3",
= #trans_3,
:= #Conv_busy);

Il (MpogomkeHue Ha crieqyloLen cTpaHmue)
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PelweHune ynpaxHeHna 6.2b: PaclumpeHune oo 3-x ctaHuum

NETWORK

(FB10, yacTtb 3)

TITLE =CBssbiBaHne BbIXO4OB C BXOgamMu

O #trans_1;
O #trans_2;
O #trans_3;
= {#trans;

NETWORK

TITLE =BbizoB Transport

A "INITIALIZATION";

= L 1.0;
BLD 103;

A "LB1";

= L 1.1;
BLD 103;

A "S4";

= L 1.2
BLD 103;

A  #trans;
= L 1.3;
BLD 103;

A "CLOCK_BIT_FAST";

= L 1.4
BLD 103;
CALL #Transport (
Initial
L_Barrier
Acknowledge
Transp_req
Clock_Bit
LED
Conv_right
Conv_left
NOP 0;

(ol ol el o
_—d A A
rwhro

l|H4||, ’
"K1_CONVR",
"K2_CONVL");

END_FUNCTION_BLOCK
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PelweHune ynpaxHeHna 6.2b: PaclumpeHune oo 3-x ctaHuum

(OB1)

ORGANIZATION_BLOCK "CYCLE"

TITLE =

VERSION : 0.1

VAR_TEMP
OB1_EV_CLASS : BYTE; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; /11 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE ; /11 (Priority of 1 is lowest)

OB1_OB_NUMBR : BYTE; //1 (Organization block 1, OB1)

OB1_RESERVED_1:BYTE ; //Reserved for system

OB1_RESERVED_2 : BYTE ; //Reserved for system

OB1_PREV_CYCLE : INT; //Cycle time of previous OB1 scan (milliseconds)

OB1_MIN_CYCLE : INT; //Minimum cycle time of OB1 (milliseconds)

OB1_MAX_CYCLE : INT; //Maximum cycle time of OB1 (milliseconds)

OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started
END_VAR

BEGIN
NETWORK
TITLE =Invoke Assembly Line

CALL "ASSEMBLY_LINE" , "ASSEMBLY_LINE_DB" ;
NOP 0;

END_ORGANIZATION_BLOCK
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PeweHne ynpaxHeHuns 7.2: TectupoBaHue 65oka gaHHbIX

FUNCTION FC 72 : INT

TITLE =Exercise 7.2: Testing Data Blocks (only S7-400)

VERSION : 0.1

VAR_INPUT
DB_NUM : WORD ;

END_VAR

VAR_TEMP
|_DB_Length : WORD ;
| RET_VAL :INT;
|_Write_Protect : BOOL;
END_VAR

BEGIN

NETWORK

TITLE =Testing DB

/lonly for S7-400

CALL SFC 24 (
DB_NUMBER
RET_VAL
DB_LENGTH
WRITE_PROT

L # _RET VAL

L W#16#0;

L W#1 6#80B1;

JC NODB
TAK ;
L W#16#8082

NODB: L -1;
T #RET_VAL;
BEU ;
DBLM: L 1;
T #RET_VAL;
BEU ;
DBOK:L O;
T #RET_VAL;

END_FUNCTION

#

#

# DB Length
#|_Write_Protect);

// DB pgoctyneH B paboyen namsatu
// DB He poctyneH B CPU
// DB goctyneH B paboyen namatu

// DB TonbKko B 3arpy304HON NamMaTu
// DB He poctyneH B CPU

// DB Tonbko B 3arpy304HoN NamsaTu

// DB pocTtyneH B pabo4yer namsitu

Training Center
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PeweHune ynpaxHeHnus 7.3: CosgaHmne DB

ORGANIZATION_BLOCK OB 100
TITLE =Exercise 7.3: Generating a DB
/IVersion for S7-400

VERSION : 0.1
VAR_TEMP
OB100_EV_CLASS :BYTE; /[16#13, Event class 1, Entering event state, Event
// logged in diagnostic buffer
OB100_STRTUP : BYTE; //16#81/82/83/84 Method of startup
OB100_PRIORITY : BYTE ; /127 (Priority of 1 is lowest)

OB100_OB_NUMBR : BYTE ; //100 (Organization block 100, OB100)
OB100_RESERVED_1:BYTE; //Reserved for system
OB100_RESERVED_2:BYTE; //Reserved for system

OB100_STOP : WORD ; //[Event that caused CPU to stop (16#4xxx)
OB100_STRT_INFO : DWORD ; //Information on how system started
OB100_DATE_TIME : DATE_AND_TIME ; //Date and time OB100 started

END_VAR
BEGIN
NETWORK
TITLE =Creating DB10
CALL SFC 22(
LOW_LIMIT = WH16#A, /=10 (DB10)
UP_LIMIT = WH16#A, n"
COUNT = W#16#28,  // =40 (40Bytes)
RET_VAL =MW 0,
DB_NUMBER =QW 38);

END_ORGANIZATION_BLOCK
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PeweHune ynpaxHeHna 7.4: KonvposaHue DB 13 3arpyso4yHomn B
paboyyto NnamsaTb

ORGANIZATION_BLOCK OB 1
TITLE =Exercise: Copying a DB from Load into Working Memory
/Version fur S7-400

VERSION : 2.10

VAR_TEMP
OB1_EV_CLASS : BYTE;; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; /11 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE; /1 (Priority of 1 is lowest)

OB1_OB_NUMBR : BYTE; //1 (Organization block 1, OB1)
OB1_RESERVED_1:BYTE ; //Reserved for system
OB1_RESERVED_2: BYTE ; //Reserved for system
OB1_PREV_CYCLE : INT; //Cycle time of previous OB1 scan (milliseconds)
OB1_MIN_CYCLE : INT; //Minimum cycle time of OB1 (milliseconds)
OB1_MAX CYCLE : INT; //Maximum cycle time of OB1 (milliseconds)
OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started

END VAR

BEGIN

NETWORK

TITLE =

A | 28.0;
FP M 0.0
JNB _001;
CALL SFC 20 (
SRCBLK := P#DB20.DBX 0.0 BYTE 40,
RET_VAL =QW 38,
DSTBLK := P#DB10.DBX 0.0 BYTE 40);
_001: NOP 0;
END_ORGANIZATION_BLOCK
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PeweHune ynpaxHenus 7.5: MHnunanunsauyus DB

FUNCTION FC 75 : BOOL
TITLE =Exercise 7.5: Initializing
VERSION : 0.1

VAR_INPUT
DB_NUM : WORD ;
INI: BYTE ;

END_VAR

VAR_TEMP
|_RET_VAL:INT;
|_DB_Length : WORD ;
I_WRITE_PROT : BOOL ;
I[_ANY : ANY;
DB _No : WORD ;
I_INI': BYTE;
I_RET_VAL1 : INT ;

END_VAR

BEGIN

NETWORK

TITLE =

//Check if DB is in work memory

CALL "TEST_DB" (

DB (only S7-400)

DB_NUMBER := #DB_NUM,
RET VAL = #|_RET_VAL,
DB_LENGTH = #|_DB_Length,
WRITE_PROT = #_WRITE_PROT);

L # _RET_VAL;
L W#16#0;
AN #_WRITE_PROT;
JC OK;
CLR ;
=  #RET_VAL;
BEU ;
OK: LAR1 P##l_ANY;
B#16#10;
LB [AR1,P#0.0];
B#16#2;
LB [AR1,P#1.0];
#|_DB_Length;
LW [AR1,P#2.0];
#DB_NUM;
LW [AR1,P#4.0];
P#DBX 0.0;
LD [AR1,P#6.0];
#INI;
#1_INI;

A4 444 -

CALL SFC 21 (

// DB B paboyen namsatu

[l Ihnumanmnsauma He BO3MOXHa
// BosBpawiaetca FALSE

[l MNhnupnanusauus BpeMeHHon nepeMmeHHon ANY
Il peHtudpmkatop ana ANY

/l B 6ante co cmelleHnem 0

[/l voeHTudbukaTop Ans Tuna gaHHbix BYTE
/l B GaliTe co cmeLlleHmnem 1

/I pnuna DB B banTax

/I B GanTe co cmelleHnem 2

/ Homep DB

// B GaliTe co cmelleHnem 4

// ykazatens Ha DBX0.0

/l B 6aTe co cmeLleHmnem 6

Il hnumanmnsauma 6anrta

// BO BpeMeHHON nepeMeHHom

BVAL :=#l_INIl, // BO3MOXHO TONbKO C BPEMEHHOW NEPEMEHHOM
RET VAL :=#| RET VAL,
BLK = #l_ANY);

SET ;

=  #RET_VAL;

BE ;

END_FUNCTION
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PeweHne ynpaxHeHns 7.6: 3anncb cooOLLEHUS B ANArHOCTUYECKNI

FUNCTION FC 76 : VOID
TITLE =

/[Exercise 7.6: Writing a Message in the Diagnostics Buffer (SFC 52)

/IVersion for S7-300 16 Bit SM
VERSION : 0.0
VAR_TEMP
| RET VAL :INT;
info1 : WORD ;
info2 : DWORD ;
END_ VAR

BEGIN
NETWORK
TITLE =

Wi#16#8;
#info1;
WH#H16#1;
#info2;

—Ar-—4r

CALL "WR_USMSG" (
SEND = TRUE,

EVENTN := WH#16#9B0A,

INFO1 = #info1,
INFO2 = #info2,

RET_ VAL = #|_RET_VAL);

END_FUNCTION

6ychep (SFC 52)
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PeweHune ynpaxHeHna 7.7: CyeTymk

FUNCTION _BLOCK FB 71

TITLE =Exercise 7.7:

/Version for S7-300 16 bit modules
VERSION : 0.1

VAR_INPUT
CU :BOOL;
R :BOOL;
PV :INT;
PT : TIME ;
END_VAR
VAR_OUTPUT
Q :BOOL;
CV :INT;
END_VAR
VAR
Pulse_Counter : "CTU";
Pulse_Time : "TON";
END VAR
VAR_TEMP
Edge_memory : BOOL ;
END_VAR

BEGIN
NETWORK
TITLE =
A #Edge_memory;
= L 1.0
BLD 103;
A #R;
= L 1.1
BLD 103;
Al
A #CU;
= L 1.2
BLD 103;
CALL #Pulse_Time (
IN =
PT =
Q =

L 1.2,

#PT,
#Edge_memory);
A BR;

)

JNB _001;

CALL #Pulse_Counter (
CuU :
R
PV
Q
CcVv

_001: NOP 0;

I
—_—
o)

END_FUNCTION_BLOCK
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Pewenwne ynpaxHeHus 8.1: ObpaboTtka owmbok B FC43 (vactb 1)

FUNCTION FC 81 : INT

TITLE =Exercise 8.1: Calculation of sum, mean value with error handling

[/l Solution for S7-300/400
VERSION : 0.0
VAR _INPUT
Measured values : ANY ;
END_VAR
VAR_OUTPUT
Sum : REAL ;
Mean_value : REAL ;
END_VAR
VAR_TEMP

Num_Elements : WORD ;

L_Counter : WORD;
DB _No : WORD;
Sum_1:REAL;
sfc_ret _val : INT ;
sfc_prgflt : DWORD ;
sfc_accflt : DWORD ;
| BR:BOOL;

END VAR

BEGIN

NETWORK

TITLE =

/Inonb3oBaTtenbckuin BR-out

L P##Measured_values; // 3arpyaute ykasaTtens obnactu B ykasaTtens"ANY"

LAR1T ;
L BJ[AR1,P#1.0];
L 8;

L -,1;
JCN ERRO;

/l Ykasatenb obnactu B AR1
/I MipounTaTh naeHTndrKaTop TMNagaHHbIX
/I Barpyantb ngeHtudpumkatop REAL (16#08)

I W\oeHTudpmkaTtop Trna gaHHbIX He paBeH REAL
// Mlepexon, ecnu TN gaHHbIX He paBeH REAL

I/l CnepytoLime cobbITUA MacKUpPyOTCS:
/I DedekTHbIN HOMep Gobal DB
/I NedekTHbIN HOMep ak3emnnsapa DB,

// Owmnbka obnacTn B YTEHUN,

// Owmnbka AnuHbI 0611acTU B YTEHUK

CALL SFC 36 (

PRGFLT_SET_MASK
ACCFLT_SET_MASK

RET VAL
PRGFLT_MASKED
ACCFLT_MASKED

L W [AR1,P#2.0];
T  #Num_Elements;
L W [AR1,P#4.0];
T #DB_No;
OPN DB [#DB_No];
L DJ[AR1,P#6.0];
LAR1 ;
L 0.000000e+000;
L  #Num_Elements;
BEGN: T #L Counter;
TAK ;
L DJ[AR1,P#0.0];
+R ;
+AR1 P#4.0;

= DW#16#40C0014,
DW#16#0,

:= #sfc_ret val,

.= #sfc_prgflt,

.= #sfc_accflt);

/[ 3arpyska 4ncna anemMeHToB MaccuBa

/I Ihnumnanmnsaumsa cyeTymka Lukna

/| 3arpy3ka Homepa DB unu 0

/l Ecnn DB_No=0, To OPN DB[DB_No]=NOP

/ Ownbka BpemeHM BbINOMHEHUS TeNepb MacknpyeTcs
[/l 3arpy3anTtb ykasaTernb Ha UCNOMHUTENbHLIV agpec

/l B8 AR1, wwmnobka!! ecnn ngeHtndukaropodbnactn "DI"
// 0 B Accu1 (cymma =0.0)

/I Cuyetunk B ACCU1; cymma =0 B ACCU2

// YctaHoeuTtb L_Counter

/I Cymma in ACCU1

/l SnemeHT maccmea B ACCU1, cymma in ACCU2

/l Cymma B ACCU1

/I MHkpemeHTpoBaHme AR1 Ha 4 6anTa

/I (MpogomkeHne Ha cneayoLLen cTpaHuLe)
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PeweHune ynpaxHeHna 8.1: ObpaboTka owmnbok B FC43 (vacTtb 2)

L #L Counter;

LOOP BEGN;

TAK ;

T #Sum_1,

/I OueHka owmnbkn

CALL SFC 38 (
PRGFLT_QUERY
ACCFLT_QUERY
RET_VAL
PRGFLT_CLR
ACCFLT_CLR

L #sfc_prgfit;
L DW#16#40C0000;
AD ;
L -2;
JN ERRO;
L #sfc_prgfit;
L DW#16#14;
AD ;

L -4

JN ERRO;
1

/[ L_Counter B ACCU1, cymma B ACCU2
/I lekpemeHTUpOBaHmNe 1 nepexon

/l cymma B ACCU1

/I cymma B #Sum_1

= DW#16#40C0014,
DW#16#0,
#sfc_ret_val,

= #sfc_prdfit,

= #sfc_accflt);

/I TpoBepka Ha gedekTHOCTL DB

// MopaspsigHo "Roundup”

/l Kop, ownbkm ana DB He cywecTtByeT

/Il Mepexopn, ecnu owmnbka

[/l TipoBepka owmnbKkn obnacts NN AnvHel obnacTtu

/I ipeHTudmkatop owmnbkm agna obnactv unu anuHel obnactm
/I Mepexon, ecnu owmnbka

// Hukakom owmbKky He Npomn3oLLno, NpoaoskaTh "HopManbHy" obpaboTky

L #Sum_1;
T #Sum;
L  #Num_Elements;
DTR ;
R ;
T #Mean_value;
SET ;
= #_BR ;
L O;
T RET_VAL;
JU DMSK;
1
/lerror evaluation
1
ERRO: CLR ;
= #l BR ;
T #RET_VAL;
L L#1;
T #Sum;
T #Mean_value;
DMSK: NOP 0;
CALL SFC 37 (

// Ha3Ha4MTb BbIXOAHOW NapameTp #Sum
/l Cymma B ACCUZ2, yncno B ACCU1

// bea3HakoBoe Lernoe (16-6ut) B REAL
/I CpegHee 3HaueHne B ACCU1

/I CpepgHee 3HadeHue B #Mean_value

/I YctaHoBka BR-6uta B 1

I N\penTtudpmkatop - Bce O.K.

// TlepengnTe K AEMACKNPOBAHNIO CUHXPOHHOM OLLUMOKM

/I MHCcTpykumm B criyyae owmnbkn RLO=0
/I BR =0

[/l 3arpy3nTtb kog owmnbkm B RET_VAL

[/l 3arpy3ntb unBanugHoe Real-umcno

/I NemacknpoBaHne CUHXPOHHBIX OLUINMBOK

PRGFLT_RESET_MASK = DW#16#40C0014,
ACCFLT_RESET_MASK  := DW#16#0,

RET_VAL
PRGFLT_MASKED
ACCFLT_MASKED
CLR ;
A # BR ;
SAVE ;
BEU ;
END_FUNCTION

.= #sfc_ret val,

:= #sfc_prdfit,

:= #sfc_accflt);
/I CHavana npoBepka, RLO =0
/l konnpoBaHne nonb3oBaTtenbckoro BR-6uta
/I B cuctemubin BR-6ut
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PewweHune ynpaxHeHua 9.2: NogcyeT rotoBbIX geTarnemn
(FB1, yactb 1)

FUNCTION_BLOCK "Station"

TITLE =ynpaeneHue paboyen ctaHumnemn
AUTHOR : PT41

FAMILY : A2_0

NAME : ST7PRO2

VERSION : 0.0

VAR_INPUT
Initial : BOOL ;
Proxy_switch : BOOL ;
Acknowledge : BOOL ;
Clock_bit_q: BOOL ;
Clock_bit s : BOOL ;
END_VAR
VAR_OUTPUT
LED : BOOL ;
Transp_req : BOOL ;
END_VAR
VAR_IN_OUT
Conv_busy : BOOL ;
END_VAR
VAR
State : STRUCT
Process_piece : BOOL ;
Piece_finished : BOOL ;
Place_piece_on_conv : BOOL ;
Wait_for_piece : BOOL ;
Take piece from_conv : BOOL ;
END_STRUCT ;
END_VAR
BEGIN
NETWORK
TITLE =Initialization
/Mocpeacteom BBOAA "Initial“ ycTaHaBnuBaeTcsa 6a3ncHoe coctosiHue #Process_piece
#lnitial;
#State.Process_piece;
#State.Piece_finished;
#State.Place_piece_on_cony;
#State.Wait_for_piece;
#State.Take_piece_from_conv;
#Conv_busy;

VOO0 W>

NETWORK
TITLE =CocTosiHne: obpaboTka aetanu
/I B aToM cocTosiHUM 3aroToBka obpaboTtaHa. ObpaboTka 3aBepLuaeTcs,
// korga onepaTop NOATBepXaaeT
// nocpeacTBoM KHomku "S1"
AN #State.Process_piece;

JC Pfin;

#LED; //cBeToaMA ropuT NOCTOSIHHO ;
#Transp_req;

#Acknowledge; //Korga onepartop nogTBepXaaer,
#State.Process_piece; //BbINOMNHSAETCA U3MEHEHNE COCTOAHMS;
#LED;

#State.Piece_finished;

wWIxXI>IV»

/I (npoOormKeHne Ha crneayroLen cTpaHmue)
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PewweHune ynpaxHeHua 9.2: NogcyeT rotoBbIX geTarnemn
(FB1, yactb 2)

NETWORK
TITLE =State: Piece_finished
/I B coctosaHum #Piece_finished onepaTop xageT paspelueHne

// nOMeCcTUTb 3aroToBKY Ha koHBerep. CurHan #Conv_busy ykasbiBaeT,

/I 3aHAT kOHBeWep unu HeT. Korga koHBenep cBODOAEH, BbINOHAETCA NU3MEHEHME COCTOSAHUSA
/l Ha cocTosiHue Place _piece _on_conv.

Pfin: AN #State.Piece_finished;

JC PpCo;

A  #Clock_bit_s; /IMegneHHo Muraer;

= #LED;

AN #Conv_busy; /[Ecnun KoHBeliep cBoboaeH,

S #Conv_busy; //oH oTMeYaeTcs 3aHATbIM

R #LED; //BbINONHAETCHA N3MEHEHNE COCTOSIHUS,

R  #State.Piece_finished;
S #State.Place_piece_on_conv;

NETWORK
TITLE =State: Place_piece_on_conv
PpCo: AN #State.Place_piece_on_convy;

JC Wait;

A #Clock_bit_q; /[quick flashing;

= #LED;

A #Proxy_switch; //When the piece is palced on the conveyor,
S #Transp_req; [lthe transport is strted,

R #LED; /land the LED is cleared;

A #Transp_req; [/When the belt is moving,

AN  #Proxy_switch; /lan the workpiece has left the proxy switch,
R  #State.Place_piece_on_conv; // a state change is performed;

S #State.Wait_for_piece;

NETWORK
TITLE =CocTosiHne: oxnaaHve getanu
/I OxxunpaHne HoBoW HeoOpaboTaHHOW AeTanu.

Wait: AN  #State.Wait_for_piece;

JC TpCo;

R #LED; /lcBeToaMO BbIKITHOYEH;

A #Proxy_switch; /InpnbkiBaeT HoBasi HeobpaboTaHHasa aeTans,
R  #Transp_req; //koHBeWep cTouT,

R  #State.Wait_for_piece; //v BbINONHAETCA N3MEHEHWNE COCTOSIHUS;
S #State.Take piece from_cony;

NETWORK
TITLE =State: Take_piece_from_conv
/I B aTOM COCTOSIHUM HOBas HeobpaboTaHHasa AeTanb NPUHUMAETCS C KOHBerepa Ha

/l paboyee mecTo
TpCo: AN #State.Take_piece_from_conv;

JC END;

A #Clock_bit_q; /lcBeTogmog MuraeT MeanieHHo

= #LED; 1

AN  #Proxy_switch; //Korga HeobpaboTaHHasa geTanb NPUHUMAETCS C NEHTHI,
R  #Conv_busy; //xoHBeWEp CTaHOBUTCS CBOBOAHbIM,

R #LED; /lcBeTogmoa racHeT

R  #State.Take piece from_conv; //v BbINONHAETCA U3MEHEHNE COCTOSIHUS;
S #State.Process_piece;
END: BEU ;

END_FUNCTION_BLOCK
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PewweHune ynpaxHeHua 9.2: NogcyeT rotoBbIX geTarnemn
(FB1, yactb 3)

FUNCTION_BLOCK "Transport"
TITLE =YnpaBneHue neHTon KoHBerepa
VERSION : 0.1

VAR_INPUT
Initial : BOOL ;
L_Barrier : BOOL ;
Acknowledge : BOOL ;
Transp_req : BOOL ;
Clock_Bit: BOOL ;

END_VAR

VAR_OUTPUT
LED : BOOL ;
Conv_right : BOOL ;
Conv_left : BOOL ;
Count_Value :INT ;

END_VAR

VAR
State : STRUCT
Waiting : BOOL ;
Conv_right : BOOL ;
Assembly : BOOL ;
Conv_left : BOOL ;
END_STRUCT ;
Count: "CTU"; // SFB 0 gormkHa ObITb BKIHOYEHA

END_VAR

BEGIN

NETWORK

TITLE =Initialization

A #lnitial;

S #State.Waiting;

R  #State.Conv_right;

R  #State.Assembily;

R  #State.Conv_left;

CALL #Count (R:= #Initial,

CV := #Count_Value);

NETWORK
TITLE =cocTtosnue: “OxunaaHue"
//KoHBeriep B 9TOM COCTOSIHUM XAeT obpaboTaHHyto geTanb.

AN #State.Waiting;

JC RIGH;
#Conv_right;
#Conv_left;
#LED;
#Transp_req;
#State.Waiting;
#State.Conv_right;

WX

/I (MpopomKkeHne Ha crnefyoLen cTpaHmLe)
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PewweHune ynpaxHeHua 9.2: NogcyeT rotoBbIX geTarnemn
(FB1, yacTtb 4)

NETWORK
TITLE =cocTosiHne: Conv_right
// 3TO COCTOSAHNE ONUChIBAET TPAHCMNOPTUPOBKY 3aKOHYEHHON AeTanu Ha

/] oKOHYaTenbHy0 COOPKY

RIGH: AN #State.Conv_right;
JC FINM;

#Conv_right;

#Clock_Bit;

#LED;

#L_Barrier;
#Conv_right;
#State.Conv_right;
#State.Assembly;
#L_Barrier;
#L_Barrier;

CALL #Count (CU =
cv =

nr>wnwoxaozil >0n
pzd

Z

L_Barrier,
Count_Value);

H

NETWORK

TITLE =State: Assembly

// B 3TOM COCTOSIHUW 3aKOHYEHHasi AeTarnb yaaneHa n HoBas HeobpaboTaHHasa aertarnb
// nonoxeHa Ha neHty. [Nocne atoro HeobpaboTaHHas AeTanb TpaHCNoOpPTUPYyeTCs B
/[HanpaBneHnn NycToro Mecta o6paboTkM HaxxaTuem S4.

FINM: AN #State.Assembly;
JC LEFT;

#LED;

#Acknowledge;

#LED;

#State.Assembly;

#State.Conv_left;

wIoxIo>W"

NETWORK
TITLE =State: Conv_left
/I B aTOM cocTOsiHUM HeobpaboTaHHas AeTanb TPaHCMOPTUPYETCS K MECTY OKOHYATENbHOWN

//cBopkn.
LEFT: AN #State.Conv_left;
JC ENDE;
S #Conv_left;
A  #Clock_Bit;
= #LED;
AN #Transp_req;
R  #Conv_left;

R  #State.Conv_left;
S #State.Waiting;
ENDE: BEU ;

END_FUNCTION_BLOCK
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PewweHune ynpaxHeHua 9.2: NogcyeT rotoBbIX geTarnemn
(FB1, yactb 5)

FUNCTION_BLOCK FB 10
TITLE =
VERSION : 0.1

VAR
Station_1 : "Station";
Station_2 : "Station";
Station_3 : "Station";
Transport : "Transport";
Conv_busy : BOOL ;

END VAR

VAR_TEMP
Trans_1:BOOL;
Trans_2: BOOL ;
Trans_3:BOOL;
Trans : BOOL ;

END_VAR

BEGIN

NETWORK

TITLE =Station_1

CALL #Station_1 (

Initial :="INITIALIZATION",
Proxy_Switch ="INI1",
Acknowledge ="81",
Clock_Bit_ :="CLOCK_BIT_FAST",
Clock_Bit_s :="CLOCK_BIT_SLOW",
LED ="H1",
Transp_req =#Trans_1,
Conv_busy := #Conv_busy);
NETWORK
TITLE =Station_2
CALL #Station_2 (
Initial :="INITIALIZATION",
Proxy_Switch :="INI2",
Acknowledge ="82",
Clock_Bit__ :="CLOCK_BIT_FAST",
Clock_Bit_s :="CLOCK_BIT_SLOW",
LED ="H2",
Transp_req :=#Trans_2,
Conv_busy = #Conv_busy);
NETWORK
TITLE =Station_3
CALL #Station_3 (
Initial :="INITIALIZATION",
Proxy_Switch :="INI3",
Acknowledge :="83",
Clock_Bit_q :="CLOCK_BIT_FAST",
Clock_Bit_s :="CLOCK_BIT_SLOW",
LED = "H3",
Transp_req :=#Trans_3,
Conv_busy = #Conv_busy);

Il (MpogomkeHue Ha crieqyloLen cTpaHmue)
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PewweHune ynpaxHeHua 9.2: NogcyeT rotoBbIX geTarnemn
(FB1, 4acTb 6)

NETWORK
TITLE =Logic: Transp_req
//®opmupoBaHune norvkn gns #Transp_req
O #Trans_1;
O #Trans_2;
O #Trans_3;
= #Trans;

NETWORK
TITLE =Transport

CALL #Transport (

Initial :="INITIALIZATION",

L_Barrier ="LB1",

Acknowledge ="84",

Transp_req = #Trans,

Clock_Bit :="CLOCK_BIT_FAST",

LED = "H4",

Conv_right :="K1_CONVR",

Conv_left :="K2_CONVL");
L #Transport.Count_Value ;
ITD; /I Pacwmputb o DINT
DTB; /[ MpeobpaszoeaTts B BCD
T QW12 ;

END_FUNCTION_BLOCK
DATA_BLOCK "ASSEMBLY_LINE_DB"
VERSION : 0.1

"ASSEMBLY _LINE"

BEGIN

END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1

TITLE =

VERSION : 0.1

VAR_TEMP
OB1_EV_CLASS :BYTE; /[Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; //1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE ; /1 (Priority of 1 is lowest)

OB1_OB_NUMBR :BYTE; //1 (Organization block 1, OB1)

OB1_RESERVED_1:BYTE ; //Reserved for system

OB1_RESERVED_2 : BYTE ; //Reserved for system

OB1_PREV_CYCLE : INT; //Cycle time of previous OB1 scan (milliseconds)

OB1_MIN_CYCLE : INT; //Minimum cycle time of OB1 (milliseconds)

OB1_MAX_CYCLE : INT; /Maximum cycle time of OB1 (milliseconds)

OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started
END_VAR

BEGIN
NETWORK
TITLE =
CALLFB 10,DB 10;

END_ORGANIZATION_BLOCK
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PeweHune ynpaxHenna 10.2: KommyHukaumm ¢ SFB PUT/GET
(wactb 1)

[/l 3arpyautb komnunupyemsie 6nokun B S7-400

DATA_BLOCK DB 14
VERSION : 0.1

||GET||
BEGIN
END_DATA_BLOCK

DATA_BLOCK DB 15
VERSION : 0.1

IIPUTIl
BEGIN
END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1

TITLE = S7400 writes into S7-300 and reads from S7-300
AUTHOR : PT41

FAMILY : A2 0

NAME : ST7TPRO2

VERSION : 0.0

VAR_TEMP
OB1_EV_CLASS : BYTE; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; /1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE ; /11 (Priority of 1 is lowest)
OB1_OB_NUMBR : BYTE; //1 (Organization block 1, OB1)
OB1_RESERVED_1:BYTE ; //Reserved for system
OB1_RESERVED_2 : BYTE ; //Reserved for system
OB1_PREV_CYCLE : INT; //Cycle time of previous OB1 scan (milliseconds)
OB1_MIN_CYCLE : INT; /Minimum cycle time of OB1 (milliseconds)
OB1_MAX_ CYCLE : INT; //Maximum cycle time of OB1 (milliseconds)
OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started
NDR_FLAG_14 :BOOL;
ERROR_FLAG_14: BOOL ;
DONE_FLAG_15:BOOL ;
ERROR_FLAG_15:BOOL ;
STATUS_WORD_14 : WORD ;
STATUS_WORD_15: WORD ;

END_VAR

BEGIN

NETWORK

TITLE ="SFB_GET"
CALLSFB 14,DB 14 (

REQ =1 280,
ID = WH#16#1,

NDR = #NDR_FLAG_14,
ERROR = #ERROR_FLAG_14,
STATUS .= #STATUS_ WORD 14,
ADDR_1 = P#1 0.0 BYTE 1,
ADDR_2 = P#1 4.0 WORD 1,
RD_1 = P#Q 40.0 BYTE 1,
RD_2 = P#Q 42.0 WORD 1);

/I (MpogomkeHue Ha crieqyloLen cTpaHmue)
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PeweHune ynpaxHenna 10.2: KommyHukaumm ¢ SFB PUT/GET
(wacTb 2)

NETWORK
TITLE ="SFB_PUT"
CALLSFB 15,DB 15(

REQ =1 281,
ID = WH#16#1,
DONE = #DONE_FLAG_15,
ERROR = #ERROR_FLAG_15,
STATUS = #STATUS_ WORD 15,
ADDR_1 = P#Q 12.0 WORD 1,
SD_1 = P#1 30.0 WORD 1);

NETWORK

TITLE =STATUS_WORD to QW38
Al
O #NDR_FLAG_14;
O #ERROR FLAG_14;

) L]
JCN _002;
L #STATUS_WORD_14;
T Qw 38;
_002: NOP 0;

NETWORK

TITLE =
Al 5
O #DONE_FLAG_15;
O #ERROR_FLAG_15;

) 3
JCN _001;
L #STATUS_WORD_15;
T Qw 38
_001: NOP 0:

NETWORK
TITLE =
/I NHavye FFFF B QW38
A | 28.0;
BEC ;
A | 28.1;
BEC ;
L  W#16#FFFF;
T QW 38;
END_ORGANIZATION_BLOCK
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PeweHwne ynpaxHeHunsa 10.3: KommyHukauum ¢ SFB START/STOP

(wactb 1)

// Barpy3utb komnunupyemole 6nokun B S7-400

DATA_BLOCK DB 19

VERSION : 0.1

"START"

BEGIN

END_DATA_BLOCK

DATA_BLOCK DB 20

VERSION : 0.1

"STOP"

BEGIN

END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1

TITLE =

VERSION : 0.1

VAR_TEMP
OB1_EV_CLASS : BYTE; /IBits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; /11 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE; /[1 (Priority of 1 is lowest)

OB1_OB_NUMBR:BYTE; //1 (Organization block 1, OB1)
OB1_RESERVED_1:BYTE ; //Reserved for system

OB1_RESERVED_2 : BYTE ; //Reserved for system

OB1_PREV_CYCLE : INT; //Cycle time of previous OB1 scan (milliseconds)
OB1_MIN_CYCLE : INT; //Minimum cycle time of OB1 (milliseconds)
OB1_MAX CYCLE : INT; //Maximum cycle time of OB1 (milliseconds)
OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started

DONE_FLAG_20 : BOOL ;

ERROR_FLAG_20 : BOOL ;

DONE_FLAG_19 : BOOL ;

ERROR_FLAG_19: BOOL ;

STATUS_WORD_20 : WORD ;

STATUS_WORD_19 : WORD ;
END_VAR

BEGIN

NETWORK

TITLE =

/IBeeaute STRING "P_PROGRAM" B8 P|_NAME
L 'P_PR;

MD 100;

'OGRA';

MD 104;

M-

T MB 108:

T
L
T
L

NETWORK
TITLE ="SFB_STOP"
CALL SFB 20,DB 20 (

REQ =1 28.0,

DONE :=#DONE_FLAG_20,
ERROR :=#ERROR_FLAG_20,
STATUS :=#STATUS_WORD_20);

/I (MpogomkeHne Ha cneyroLLlen cTpaHuLe)
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PeweHwne ynpaxHeHunsa 10.3: KommyHukauum ¢ SFB START/STOP
(wacTb 2)

NETWORK
TITLE ="SFB_START"
CALLSFB 19,DB 19(

REQ =1 2841,

DONE :=#DONE_FLAG_19,

ERROR =#ERROR_FLAG_19,

STATUS :=#STATUS_WORD_19);
NETWORK

TITLE = STATUS_WORD to QW38
A(

O #DONE_FLAG 19;

O #ERROR_FLAG_19;

) ’
JCN _001;
L #STATUS _WORD_19;
T Qw 38;
_001: NOP 0;

NETWORK

TITLE = STATUS_WORD to QW38
Al

O #DONE_FLAG_20;

O #ERROR_FLAG_20;

) 3
JCN _002;
L #STATUS_WORD_20;
T QW 38
_002: NOP 0:

NETWORK
TITLE =

A | 282 /I have FFFF B QW38
BEC ;

A | 283;

BEC ;

L  W#16#FFFF;

T QW 38§;

END_ORGANIZATION_BLOCK
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SIEMENS

OB 1

FB1

%II

%II

FB2

/I‘II

Mot

NMpunoxeHue: KOCBEHHbIU AocTyn K napametpam FC n FB

FBS

EC10

— Meas_Value ARRAY[1..20]
REAL

— Sum REAL
Mean_value REAL

L P##Meas_Value
LARL
L W [AR1,P#0.0]
T #DB_Num
OPN  DB[DB_Num]
L D [AR1,P#2.0]
LAR1

SIMATIC S7

Siemens AG 1999. Al rights reserved.

CopaepxaHue

BbI30B (hyHKUMM C NapameTpamMm KOMMEKCHOro Tmna

Datum:  04.11.2005
Datei: PRO2_15D.1

Mepenava napaMeTpoB KOMIMIIEKCHbLIX TUMOB
KocBeHHbI 40CTYM K CNOXHbLIM TUMaM AaHHbIX

Mepenaya napametpa tvna POINTER
MNepenava napameTpoB NapameTpUYeckoro Tmna

Informations- und Trainings-Center
Wissen fiir Automatisierung

CneuuanbHble BO3MOXHOCTU Ans ANeMeHTapHbIX (baKTI/I‘-IeCKI/IX napameTpoB B DB v koHCcTaHTax ... 7

YnpaxHeHue A.1: OueHka napameTpos Tuna DATE_AND_TIME B FC
BbizoB FB ¢ napameTpamu CnoxHbix TMNOB
KocBeHHas agpecauus BXOOHbIX U BbIXOAHbIX MapamMeTpoB
KocBeHHast agpecauus in_out - napameTpoB
Mepenada napameTpoB
YnpaxHeHne A.2: OueHka napameTpa tuna DATE_AND_TIME B FB

YnpaxHeHue A.3: OueHka In_Out napameTpos B FB

PeweHue k ynpaxHeHnuto A.1: Jloctyn k napameTtpam tuna DT B FC
PelueHue k ynpaxHeHuo A.2: [loctyn k napameTtpam Tuna DT B FB

PeweHue k ynpaxHenuio A.3: Joctyn k /0 napametpam B FB (Part 1)
PeweHue k ynpaxHenuto A.3: Joctyn k I/O napameTtpam B FB (Part 2)
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BbizoB beHKLWIVI C napamMmeTpaMn KOMNINMEKCHOro tTuna

Mpumep: NMepepaya maccuBa (ARRAY) B ¢hyHKUMIO

ELADJ’STL}'FBD - [test\ARRAY e\ \FC21 - <Offline>] FC21
i+ File Edit [nset PLC Debug Yiew Options Window Help - ﬁllﬂ
s EETEE T
Address Decl. Hame Type Initial =
0.0|in ARRAY[1..10]
*4.0(in REAL

4 A L amnrrapnrees) DB5 "Temperature™ hZI

ILI_I i} File Edit Inset PLC Debug Yiew Options ‘Window Help =&l
Press F1 for help. le”lg él nl%llaﬁ E’Hlﬁl ﬁl EI

Presz F1 for help. [Stat. Datz30 [Dyn Datarl  [Ingert

Ha3HauyeHMe napamMeTpoOB CIIOXHOIo TMNa BO3MOXHO TOJIbKO CUMBOJIMYECKU
Network 1: Meas Val oOwbaABJieH Kak array B FC21

CALL FC 21
Meas_Val:="Temperature".sequence

S | MATIC S7 Datum:  04.11.2005 ; Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: PRO2_15D.2 1”4 Wissen fiir Automatisierung
KpaTtkun o630p MapameTpbl cnoxHoro Tuna gaHHbix (ARRAY 1 STRUCT) npegnaratoT ACHbIN U

abdeKTUBHBLIV cNocob onsa nepefayn GONbLUMX KONMYECTB CBA3AHHBIX JaHHbIX
MeXxay Bbi3blBalOLWKMUM U Bbl3blIBaeMbIiM onokamm N, TakKum 06pa30M,
peanuayeTcsa KoHuenuus "CTpyKTypHOro nporpamMmmmpoBaHus”.

MaccuB unu cTpykTypa MOXET ObiTb NepeaaH B Bbi3bIBAEMYHO (PYHKLMIO KaK
nonHasi nepeMeHHas.

HasHauyeHue [ns nepegayv B Bbi3blBaeMyo OyHKLMIO, NepeaaBaeMbln napameTp OOSKEH
napameTpoB ObITb TOro ke camMoro Tuna
OaHHbIX, YTO U haKTUYECKUI NnapameTp,
MapameTp crnoxHoro Tuna (Tun gaHHeix: ARRAY, STRUCT, DATE_AND_TIME
n STRING) moxeT BblTb Ha3Ha4YeH TONbKO CUMBOJSINYECKM.
Tak kak nepemMeHHbIe COXHOro TUna AaHHbIX MOTYT HAXOAUTLCS TONbKO B
GrioKax AaHHbIX UMK B FIOKarnbHOM CTeKe AaHHbIX, DaKTU4ECKUn napameTp
HY>KHO NMOMeLLaTb Unn B 650K AaHHbIX (rnobanbHbin 6510k nnmn sk3emnnsap DB)
WK B NTOKanbHOM CTEKe JaHHbIX Bbi3blBaloLLEro bmnoka.
Mocne Toro, kak STL/LAD/FBD pegakTop npoBepun COBMECTUMOCTb TUMOB
OaHHbIX hakTUYeckoro napameTpa 1 6roYyHoro napameTpa npu nepegaye
napameTpoB B FC, B BbidbiBaembli FC nepepatotcs Tonbko POINTER ¢ DB
HOMEPOM W MEX3OHHbIM yKasaTenem Ha hakTMyecKkuin napameTp.
91017 POINTER makpokomangon CALL nomelaetcs B L-cTek BbI3biIBAEMOrO
6noka (o6nactb V) . 31oT POINTER nmeeT 3aTem Gonbluoe 3Ha4YeHne ansi
nporpaMMmcTa, B YaCTHOCTU KOrga K nepegaHHOMY napaMeTpy HYXXHO
obpalaTbCst KOCBEHHO (CM. NPUIOXEHNME).

3amevaHue * Yncno 3aHAThIX NoKanbHbIX AaHHbIX onpeaenseTcs BbIOOPOM OnuMM MEHIO
View -> Block Properties.
* KOMNOHEHTbI MacCcnBOB MU CTPYKTYP MOryT Takke ObiTb NnepeaaHbl
©noyHoMy napameTpy, ecriv GrI0YHbIM NapameTp U COOTBETCTBYHOLLAA
KOMMOHEHTa UMEIOT OOUH U TOT TUM AAHHbIX.

Training Center § ST-7PRO2
for Automation and Drives Ctp 15- 2/18 MpunoxeHune: KOCBEHHbIV AOCTYN K napameTpam




SIEMENS

I'Iepep,aqa napamMmeTpoB KOMMJIEKCHbIX TUNOB
L-Stack (OB1)
KomnnekcHbI pakTny. napam. B: |I| ycTaHOBKa
e L-cTeke "POINTER"
DBS5: “values” B L-Stack DB-No: 5 LB 21
® Bnoke AaHHbIX Field ARRAY[1..10] |+ |__ _ME@X30HHbIN __ _|
INT yKasatenb
OB1 Function FC10
oB1 | — [in on ARRAY[1.10] |«__
BbinosiHeHue BLD 1 INT
npoz2pamMmmbi - L 20.0 - out Off BOOL
L 5 i

CALL FC10 L PiDBX0O | }

On :=“Value”.Field T LD23 i

off :=Q8.0 uc FC 10 :E L #0n[8]

PHL 21 < !  4Off
l P#Q 8.0 <--1----- .
M\ |

SIMATIC S7 Datum: ~ 04.11.2005 ; Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: PRO2_15D.3 "kd Wissen fiir Automatisierung
Mepepaua IOnsa cnoxHbix TMNOB AaHHbIX (DT, STRING, ARRAY, STRUCT n UDT)
napameTpoB dakTnyeckne napameTpbl HAXOANTCA UK B Brioke AaHHbIX UNn B L-cTeke

BbI3blBatoLLero 6noka (V-obnactb).

Tak kak 32-pa3psaHbli MEX30HHbIV YKa3aTernb He MOXET agpecoBaTtb
dakTnyeckun napametp B DB, STL/LAD/FBD-penaktop coxpaHsieT B L-cTeke
BbI3blBaemoro 65oka 48-paspsagHbin "POINTER", KOTOpbIN yKa3biBaeT Ha
dakTuyecku napameTp.

Bo Bpemsi obpaLleHns 32-pa3psaaHblii MEX30HHBIN yKasaTenb nepegaeTcs
atomy "POINTER". BHyTpu FC goctyn Kk chbakTuyeckomy napameTpy NpOUCXOAUT
3aTeM NocpeacTBOM OBOMHOIO nepexoaa.

YcraHoBka "POINTER" B L-cTeke Bbi3biBatoLLEro 6roka nponcxoguT nepea
dakTnyeckum nepexoaom Ha BbidbiBaemMbin FC.
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KocBeHHbIN AOCTYN K CIIOXHbIM TUNaM AaHHbIX

Address [ Declaration | Name Type Comment
0.0 in Meas Val ARRAY[1..8]
*4 .0 REAL
32.0 out Sum REAL
36.0 out Mean Val REAL
in out
temp DB Num WORD

Network 1: Omnpeznesienme HoMepa DB ¥ HadaJIbHOT'O ampeca

L P## Meas Val // 3Barpysure ampec POINTER B ACCUL,

LAR1 // n orryma 3arpyszmure B ARIL;

L W [AR1,P#0.0] // Onpemenure HOomMep DB

T #DB_Num // W 3arpy3muTe ero BO BPEMEHHYI [IEPEMEHHYD;
OPN DB[DB_Num] // OTxperrs DB

L D [ARL1,P#2.0] // Ompenenure ykKasaTejb Ha OOJACTb

LAR1 // n sarpysure ero B ARL;

Network 2: BHUMCJIEHME CYMMHI

L 0.000000e+000 // 0 B ACCUl (sum =0.0)
L 8 // Cuerumk B ACCUl; Sum=0 B ACCU2
BEGN: TAK // cymma B ACCUl, cuerumk B ACCU2
ENT // cueruux B ACCU3
L D[AR1, P#0.0] // mnemeHT MmMaccusa B ACCU1L
+R // cymma B ACCUl, cuerumk B ACCU2
+AR1 P#4.0; // YBemuuenue AR1 Ha 4 6Ganra
TAK // Cueruuk uukyga B ACCULl, cymma B ACCU2
LOOP BEGN; // YMEHbBWMTBL Ha 1 CUETUMK LMKJIA UM [EePeXOol, eCIu
// HeobxommMmo
T #Sum // 3Banuch cymMel B #Sum
S I MATIC 87 Datum:  04.11.2005 ; Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: ~ PRO2_15D.4 ~ Wissen fiir Automatisierung

KocBeHHbIN poctyn

O6patute BHMMaHue

Mpn nepenave cnoxHbeix TMNoB AaHHbix TMna ARRAY 1 STRUCTS, goctyn Kk
HUM MOXET OCYLLECTBIATLCA KOCBEHHO.
KocBeHHbI JOCTyn K nepefaHHbIiM (bakTMYecKkMM napameTpam CroXHOro Tuna
OaHHbIX AenaeTcs B ABa Lara:
1. CHavana mex30oHHbIn ykasaTtenb POINTER, koTopbin 6bin nepenaH B
NOKanbHbIV CTEK AaHHbIX, OMNpeaenseTcs NnocpeacTBOM onepauum:
L P ## Meas_Val B BbI3biBatoLLeM Broke.
2. ins dakTuyeckoro Aoctyna K hakTuyecknm napameTpam 3aTem
Heobxoaumo
oueHuTb nHgopmaumio B POINTER, KOTOpbIN cebinlaeTcs Ha hakTU4eckui
(akTyanbHbIV) onepaHA;
L P ## Meas_Val // Bo3BpaLlaeT Mex30HHbIA obnacTb ykasatens Ha POINTER
LAR1 /[ Vi TpY3UT MEX3OHHbIV YKa3aTernb B afpecHbIn perncTp
L W [AR1, P#0.0] // Bo3BpawaeT Homep DB dhakTndeckoro napameTtpa, ecnm
/l napameTp Haxogutca B DB, nHaue 0
L D [AR1, P #2.0] // Bo3BpalLaeT MeX30HHbIN yKasaTenu Ha hakTu4eckui
/l napameTp
PesynbTaTt 3aTtem BblMMCNAETCS 0ObIYHBIM CIOCOOOM.

UTo6bl NONYy4YMTb OOCTYN B BbILUEYNOMSAHYTOM NpUMepe, NPOrpaMMnUCT OOSDKEH
YCTaHOBUTb cogepxaHne peructpa DB n peructpa AR1 Tak, 4tobbl OHK
afpecoBanu NepBbI KOMNOHEHT NapamMeTpa.
KomaHga

L Meas Val [0]
TaKkke rapaHTUpyeT, 4To 6ok gaHHbIX OTKPbIT Yepes peructpatop DB, a
pernctp AR1 yctaHoBrneH Ha Hauyano nepegasaemoro ARRAY.
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MNMepepayva napameTtpa Tuna POINTER
MapameTpbl TUNA L-Stack (OB1)
"POINTER" n N LB 21
" (1] i .
ANY YeTaHoBKA 10|I;I Tun gaHHb.IX 05
03dhch.noBTOp.: 10
ykasatens "ANY" Homep DB: 0
B L-cTek | _ _ MeX3oHHbI _ _ |
| ykazavenwr: P#10.0 |
oB1
BLD 1
5 L 200 Function FC10
OB1 L W#16#1005
T LW 21 in On ANY |«
BbinonHeHue L 10 r--- |out Off BOOL
npocpamMmabi T LW 23 '
L 0
T Lw25 -
CALL FC10 L P#10.0 ! l
On  :=P#0.0 10 INT T LD27
off :=Q8.0 L P#DBX0.0 :IE' L P##On
T LD23 ! = soff
AC FC 10 !
P#L 21 <« !
P#Q 8.0 «--1----- 4 l
' / BLD ' 2
SIMATIC S7 Datum:  04.11.2005 " Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: PRO2_15D.5 "kd Wissen fiir Automatisierung
Mepepaua Ecnn napameTtp tvna gaHHeix"POINTER" nnn "ANY" nepegaH B FC, 10
napameTpoB STL/LAD/FBD-pepaktop ycTaHaBnMBaeT COOTBETCTBYIOLLYIO CTPYKTYPY AaHHbIX
B L-cTeke BbI3biBatoLLero 6roka .
Mpu Bbi3oBe FC BhisbiBaeMoMy FC nepegaetcs 32-paspsgHblini MEX30HHbIN
yKasaTenb, KOTOpbI YKa3blBaeT Ha 3Ty CTPYKTYpy AaHHbIX ("POINTER" nnum
IIANYH).
BHyTpu Bbi3biBaemoro FC He BO3MOXHO 00paTuTbCA K napameTpam
HenocpeaCcTBEHHO N3-3a OTCYTCTBYOLLEN NHOPMALIMM O TUNE OaHHbIX,
KOTOpble Bbi3BaHbl Yepe3d aToT ykasatens "POINTER" nnun "ANY" .
OueHka cogepxanns "POINTER" unu "ANY" gomkHa ObiTb NpoBeaeHa
nonb3oBaTenemM C NOMOLLBIO 3fIEMEHTapPHbIX kKoMaHa STL BHyTpuY Bbi3bIBAEMOI0
FC (cm. nasy 2).
YctaHoBka cTpykTypbl "POINTER" nnn "ANY" B L-cTeke Bbi3biBatoLLero 6mnoka
npoucxoauT nepes akTnyecknm nepexoiom B BbidbiBaembin FC.
UcknoyeHue VckntoveHune u3 BoileynomsHyToro npasuna - STL/LAD/FBD-pegakTop, korga

B 6noyHoM napameTtpe Tuna gaHHbIX "ANY" ycTaHOBNEH hakTnyeckmn
napameTp Tuna agaHHbiX "ANY", coxpaHeHHbIl 8 L-cmeKe 8bi3bisarouie20 b1oka.
B atom cnyyae STL/LAD/FBD-penaktop He ycTaHaBnuBaeT AOMNONHUTENbHbIN
ykaszatens"ANY" B L-cTeke Bbi3biBatoLero 6roka, Ho nepegaet
HEMNoCpPeACTBEHHO B BbidbiBaemyto FC 32-pa3psifHblii MEX30HHbIN yka3aTesnb Ha
yXe cyuiecTtByowmn ykasatenb "ANY" (B L-cTeke Bbi3biBatoLLero 6moka).
Takum obpa3om, BO BpeMeHM BbINOMHEHUS 3TOT ykasaTenb "ANY" moxeT
yNpaBnAaTbCA BbI3biBaOWMM ONTOKOM U BbIMOSHATL "KOCBEHHOE" Ha3HayYeHne
FC ¢ dakTnyecknx napameTpos.
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ﬂepe.qaqa napamMmeTpoB napamMeTpu4vyeckoro tmna
BnokoBble napamMeTpbl:
e TIMER, COUNTER OB1
e BLOCK x
OB1 Function FC10
in On BLOCK DB |«—
BbinonHeHue { ~--- | out Off BOOL
npozpaMmbl / 5D 1 i
= L 200 !
CALL FC10 AC FC 10 : |
(o] := DB35 : ) i
O?f := A8.0 P#A 8.0 «--1----- ! OPN #ON
BLD 2
l \ = #Off
SIMATIC S7 Datum:  04.11.2005 " Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: PRO2_15D.6 v,’d Wissen fiir Automatisierung
Mepepaua Mepepaya napametpos TvMna: TIMER, COUNTER 1 BLOCK_x camasi
napameTpoB npocrtas. B atom cnyyae BMecTo 32-pas3psagHOro MeX3oHHOro ykasarens

Bbl3biBaeMoMy FC npocTo nepegaetcs HoMmep TekyLlero (aktyansHoro) TIMER
umnn COUNTER vnun BLOCK_ x.
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AnemeHTapHble
thakTnyeckme napameTpsbl B:
e KoHcTaHTax
e bBnokax gaHHbIX

CneumanbHblie BO3MOXHOCTU Ans ANNeMeHTapHbIX CbaKTVI‘-IeCKVIX

napameTpoB B DB n koHcTaHTax
L-Stack (OB1)

olojo 1 0]1]0i0 ARERRENE

DB5S 1 ¢

DBB2

OB1 ®PyHkumna FC10

- in
— | in
out

Oon_1 BOOL
On2 BOOL
off  BOOI

BblInosiHeHue
npozpamMmabli

/ = L 200
OPN DB 5

CALL FC10

On_1 :=10.1
On_2 :=DB5.DBX2.2
Off :=DB6.DBX2.6

A DBX 2.2 l

A#On_1
A #0On_2

NN

LB 20

SIMATIC S7 etum: 04.11.2005 P

Siemens AG 1999. All rights reserved.

Mepepava

napameTpos

CnenctBus

BaxHo

Datei; ~ PRO2_15D.7 ">4

Ecnn napameTtp FC tnna in, out, unu in_out nepegaH ¢ NOMoLLbHO

Informations- und Trainings-Center
Wissen fiir Automatisierung

KOHCTaHTbl U1 NapameTpa, KoTopbi HaxoguTtesa B DB, STL/LAD/FBD-

penakTop cHavyana pesepsupyeT Heobxoanmyto namsaTb B L-cTeke

BbI3bIBalOLEro 6rioka U 3aTem KonvpyeT hakTUYeckne 3Ha4eHnsi napameTpoB

Tvna in nin_out B L-cTexk.

[nsa BbIXOAHOrO NapameTpa (out) NpoucxoauT pe3epBrpoBaHMe obnacTu

namsatn B L-cteke, Ho 6e3 MHMuuanusauuu.

TonbKo nocne Toro, kak 3To caenaHo, NPOUCXOAUT NepPeXos B Bbl3blBaeMbIi

FC, npn atom STL/LAD/FBD-penakTop COXpaHsieT B KXXAOM Criy4yae

MEX30HHbIV yKkasaTenb Ha o6nacTu namstn L-cteka Bbi3biBaemoro FC.
Mocne nepexoaa obpaTHO B Bbi3blBaeMblii GNOK, pe3ynbTaThl - TapameTpbl
Tvna c out unu in / out - GyayT ckonupoBaHbl 06paTHO B hakTUYeckme

napamMeTpbl.
OTOT MEXaHM3M MOKa3bIBaEeT, YTO BHYTPU BbidbiBaeMoro FC BXxoaHble

napameTpbl MOTYT TOJIbKO ObITb NPOCMOTpPEHbI, 1 BbIXOAHbIE NapaMeTpbl MOTYT

TONbKO ObITb 3anMcaHbl.

Ecnu BxogHowm napameTp 3anucaH, To, XOTS COOTBETCTBYHOLLEE 3HaYeHne
coxpaHeHo B L-cTeke, nocne obpabotkm FC, nepegadva gaHHbIX B hakTudeckne

napameTpbl HE MPONCXOAMT.

Takum xe O6p330M, BbIXOHbIE NapamMeTpbl MOIyT TOJIbKO ObITb HanucaHsbl, a

HEe Npo4YnUTaHbI. I'Ipvl YTEeHUN BbIXOOHOIoO napamMmeTpa YntaeTcd - U3-3a

OTCYTCTBYIOLLEN UHMLMANM3aLUMK - HeonpeaeneHHoe 3HavyeHne n3 L-cTeka.
MapameTpbl TMNa in_out BbI3bIBAOT MeHbLUe Bcero npo6nemM. OHM HasHayveHb!
CO 3Ha4YeHMsIMU (HaKTUYECKUX NapaMeTpPoB nepes obpalleHeM Takke Kak

nocne 06pau.|,eHV|;|.

BbixoaHble napamMmeTpbl JOJTKHbI ObITb 3anucaHbl B Bbi3biBaemom FC,

MHa4ve

HeonpegeneHHoe 3HayeHne 13 L-cteka GyaeTt ckonupoBaHo obpaTHO B

dakTuyeckun napameTp.

Ecnu Bbl He MOXeTe rapaHTnpoBaTb, YTO BbIXOAHbIE NapaMeTpPbI 6yﬂ,yT

3anucaHbl, Bbl 4OMmMKHbBI UCNONb3oBaTh napameTpbl TMna in_out.
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YnpaxHeHue A.1: OueHka napameTpoB Tuna DATE_AND_TIME B

FC
FC51
EN ENO i
OB1_DATE_TIME —| IN_DT Sec — QB13
Min — QB12
Hour |— QB8

SIMATIC S7

Siemens AG 1999. All rights reserved.

KpaTtknn o0630p

NocTaHoBKa 3apauum

BbinonHeHune

; Informations- und Trainings-Center

Datum:  04.11.2005 ) " >
’)4 Wissen fiir Automatisierung

Datei: PRO2_15D.8 v

Cnegytolee ynpakHeHue JOMKHO nokasaTbk, Kak Bbel MOXxeTe KOCBEHHO
obpalLaTbCs K BXOOAHBIM, BbIXOAHBIM Y MPOXOAHbLIM NapameTpam CIOXKHOro Tvna
BHYTPY dyHKUUN.

Bbl 4OMKHBI MCNONB30BaTh TY XXE CaMylo TEXHOMOMIo, ecrin Bbl 4OMKHbI
KOCBEHHO 06paTUTbLCS K APYIMM CIOXHbLIM TUNam AaHHbIX, Tuna ARRAY,
STRUCT unmn STRING.

Cospante FC51 co cneayowymmy CBOMCTBaMU:

* FC51 nmeet BxogHon napameTtp # IN_DT ¢ tunom gaHHeix DATE_AND_TIME
* B 3-x BbIxogHbIx napameTpax #Sec, #Min n #Hour FC51 Bo3BpallaeT
CEeKyHbl, MUHYTbI 1 Yackl - KOMMoHeHTbl DT-napameTpa, nepegaHHoro aTomy
onoky.

1. Cospante FC51 ¢ TpebyembiMn CBONCTBaMM.

2. BoizoBute FC51 B OB1. lNepepnante 6noyHomy napameTpy # IN_DT
nepemeHHon OB1_DATE_TIME u3 ctaptoBoi nHdopmauun OB1.

3. 3arpyaute 6noku B CPU 1 npoBepbTe nporpamMmmy.

Training Center
for Automation and Drives
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Address (Decl.

Mpumep: Mepepgava MaccMBOB B (PYHKLIMOHANbHbLIN 610K

FB17
m FB17 - test\SIMATIC 412-MPI2\CPU 413-2 DP - [-]O]x]
ﬁ

BbizoB FB ¢ napameTpamu CroXHbIX TUNOB

Hame Type Initial Value |Comment

0.0|in

L

40.

48.

DB2 "Temperature" |

ARRAY[1..15]

u]
u]
u]

44,0|out
u]
4.0
u]

inout | IETR = DB2 - test\SIMATIC 412-MPI2ACPU 413-2 DP M= B

54.

Network 1:

CALL FB
Meas_1
Sum_1
Sum:Z
Meas_2

Ha3HaueHue cnoxHbix napamMmeTpoB
BO3MOXHO TOJIbKO CUMBOJIUYECKU

17, DB 30
:="Temperature".Cylinder
:=MD20
:=MD30
:="Temperature".Shaft

SIMATIC S7

Siemens AG 1999. Al rights reserved.

CrnoXxHble TUnbI
OaHHbIX

% Infe t d T Cent
Datum:  04.11.2005 ‘ nformations- und Trainings-Center
Datei PRO2_15D.9 v,b« Wissen fir Automatisierung

TOYHO Tak, Kak ¢ PyHKUUAMK, agpeca napaMeTpoB crioxHoro tuna (ARRAY,
STRUCT, DATE_AND_TIME, n STRING) moryT 6bITb NepeaHbl MONTHOCTLHO
Bbl3blBAEMOMY (DYHKLMOHANBHOMY GrOKY.

[na nepegaun gomkeH ObITh NepeaaH QakTMYeCKnin napaMeTp TOro Xe camoro
TMNa AaHHbIX, YTO U NapameTp B Bbl3biIBAEMOM (PYHKLMOHANBLHOM GrioKe.
HasHauyeHue makoeo napamempa 803MOXHO MOJIbKO CUMBOSIUYECKU.

BxopgHble 1 BbixogHble [11151 BXOAHbIX U BbIXOAHbLIX NapameTpoB CIOXHOMo TMNa AaHHbIX,

napameTpbl

MapameTpsbl in_out

3ameyaHue

COOTBETCTBYIOLME 06nacTn Ans 3Ha4YeHnn hakTM4eCckux napameTpos
pasmeyeHbl B aksemnndape DB. Npu Bbizose FB dakTnyeckne sHaveHns
BXOZHOro napameTpa konupytoTtcs B aksemnnsp DB ¢ ncnons3osaHnem SFC 20
(BLKMOV ) ("nepepava no 3HayeHuo") npexae, 4em nponcxoant
dakTnyeckun nepexoqd Ha pasgen komarg FB.

Tem xe caMmblM CNOocob0oM, 3HaYEHMS BLIXOOQHOIO NapameTpa KOnvMpyrTcs U3
ak3emnnsipa DB obpaTtHo B hakTnuyeckmin napameTp nocrie Toro, kak FB 6bin
obpaboTaH.

B pesynbTaTe MOXET NpoucxoauTb HEMarnoe KonmMyecTBo KONMMpoBaHWUii
(npoueccopHoe Bpems!) Npy HasHa4YeHUN BXOAHbIX U BbIXOAHbIX MapameTpoB.
OTux KonMpoBaHuii HET Npu paboTe ¢ napameTpamu T1na in_out.

Hwukakon " nepegaymn no saHadeHMo" He MPOMCXOAAT Yy in_out napameTpoB
cnoxHoro Tuna. LWectb 6anToB NpocCTO 3ape3epBMpOBaHO AN Kaxgoro in_out
napameTpa B 3k3emMnnspe 6rnoka AaHHbIX.B aTu GanTbl 3anucbiBaeTcs
POINTER Ha chaktnyeckme napameTtpbl (" nepegaya no ccbinke ).

BxogHble 1 BbIXOAHbIE NAapaMeTpbl CIIOXHOIO TUMNa AaHHbIX MOTYT ObITb
MHULManNn3npoBaHbl B pasgerne obbseneHusa FB, ogHako 3To He cnpaBeanneo
ans in_out napameTpos.

BxogHble 1 BbIXOAHbIE MapaMeTpbl CIIOXHOMO TUMa AaHHbIX MOTYT ObITh HE
Ha3HauyeHbl Npy BbidoBe FB,in_out napameTpbl AomKHbI ObITb 06513aTENBHO
HasHayeHbl. KOCBEHHBINM JOCTYN Yepe3 NaMsTb UIW perncTpbl K napameTpam
Tvna in, out unun in_out CNOXHOro TMNa AaHHbIX OTANYHA OT TakoBon |kz
anemMeHTapHbIX NapameTpoB.
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SIEMENS

KocBeHHas agpecaunsa BXoOHbLIX U BbIXOAHbLIX NMapamMeTpoB
Address [ Declaration | Name Type Start value | Comment
0.0 in Meas 1 ARRAY[1..10]
*4.0 REAL i
40.0 out Sum 1 REAL 0.000000e+000
44.0 out Sum 2 REAL 0.000000e+000
48.0 in out Meas 2 ARRAY[1..15] :
*4.0 in out REAL
54.0 stat INT
Network 1: OmpenejsieHye CcTapToOBOTO azpeca Meas 1
LAR1 P##Meas 1 // 3arpysuTe Mex3OHHH yKa3aTejib Ha napamerp 6es
// cmemenysa ampeca (MyJbTusK3eMniap)s ARL
TAR2 // 3Barpysurb cMemeHue anpeca B ACCU1L
+AR1 // IoBaBuTb cMeleHMe ampeca k ARI1;
// AR]l Tenepb ykKasbBaeT Ha NapaMeTp B 3K3emrjiape DB
// »x3eMmisap DB yxe OTKPHT
Network 2: JocTyn k Meas 1
L 0.000000e+000 // 0 B ACCUl (cymma =0.0)
L 10 // Cuerumk B ACCUl; cymma =0 B ACCU2
BEGN: TAK // Cymma B ACCUl, cueTuuxk B ACCU2
ENT // Cueruuk B ACCU3
L D[AR1,P#0.0] // KommoHeHT Mmaccuba B ACCU1L
+R // Cymma B ACCUl, cueTuuxk B ACCU2
+AR1 P#4.0; // VYBemuuenue AR1 Ha 4 OGaira
TAK // Cuerumk umxja B ACCUl, cymma B ACCU2
LOOP BEGN; // YMEHBUMTL CUETUMK LMKJIa Ha 1 ¥ [Eepexol, e€CJM 3TO
// Heobxommmo
T #Sum_1 // Bamuce cymmer B #Sum_1
SIMATIC 87 Datum:  04.11.2005 ; Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: ~ PRO2_15D.10 ~ Wissen fiir Automatisierung

KocBeHHbIN poctyn

O6paTtute BHMMaHue

Mepepaya crnoxHbix TMNOB AaHHbIX TUNa ARRAY n STRUCT moxeT ¢

NOMOLLbIO KOCBEHHOIO A0CTyNna BHYTPWU Bbl3biBAEMOIo onoka.
KocBeHHbIN 0OCTyn K nepefaHHbIM d)aKTI/I‘-IeCKMM napameTpam CIIoXXHOro tuna
OaHHbIX OenaeTca B ABa wWara.

1. CHavana nocpencTBoM onepaumu:

LAR1 P##Meas_1 // Bo3BpalLaeT MEX30HHbIN yKa3aTenb Ha napameTp
/] 6e3 cmelLeHns agpeca
MEX30HHbIV yKasaTenb Ha napameTp B ak3emnnsape DB 3arpyxaetca B AR1.
YkasaTtenb, onpeaeneHHbIn TakuMm 00pa3oM COAEPXUT naeHTudukaTop
obnactn DI u TOT e cambinn agpec byte.bit, koTopbI Takke oTobpaxkaeTcst
pefakTopom BO BpeMsi 0ObsBMEHNe NapaMeTpa B NepBoM cTonbue pasgena
OnNUCaHui.
B cny4yae MynbTuak3emMnnsipa aTo He COOTBETCTBYET UCMONTHUTENBHOMY
agpecy BXOAHOMO UM BbIXOAHOrO napameTtpa B aksemnnsape DB. Heobxogumo
pobaBnTb cMeLLeHne agpeca n3s AR2, KOTopbin nOeHTUOULMPYET Havano
obnacTtu gaHHbIX obpasua B cnyvae MynbTUak3emnnspa K ykazatento B AR1.
// 3arpyska cmeLleHune agpeca B ACCU1
/l NobaeneHue cmeleHne agpeca k AR1;
2. lMocne TOro, Kak 310 caenaHo, MoXeT MPOUCXOANTb haKTUYECKNA AOCTYN K
napameTpy BBoAa/BbiBoAa dk3emnndapa DB, yxxe oTkpbiToro npu Boidoee FB
MakpokomaHgon CALL.
L D[AR1, P#0.0] // 3arpyxatoT 1-bIih kOMNOHEHT Meas_1 u 1.4.

TAR2
+ AR1

KocBeHHbINM 4OCTYN K napaMeTpam in, out 1 in_out anemeHTapHOro Tuna unm K

nepemMeHHbIM NMPoOnCXoaunT TakuM Xe 06pa30M, KakK crny4vae, Korga 3Ha4yeHus

orepaHaoB COXpaHeHbl B aK3eMmspe.
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SIEMENS

KocBeHHas agpecaums in_out - napameTpoB

Address |, Declaration ; Name Type Start value |, Comment
0.0 in Meas 1 ARRAY[1..10]
*4.0 REAL
40.0 out REAL :
44.0 out Sum 2 REAL 0.000000e+000
48.0 in out Meas 2 ARRAY[1..15]
*4.0 in out REAL
54.0 stat INT
|
Network 3: OmnpeneJjieHue HadaJbHOTO agpeca Meas 2
LAR1 P##Meas 2 // 3arpyska MeX30HHOTO ykasarejyida Ha POINTER
TAR2 // 3Barpyska cMmemeHus ampeca B ACCUl, npuBaBieHue k ARL;
+AR1 // ARl-HOBHW ykaszaresib Ha POINTER B sk3emmysp DB
L W [AR1,P#0.0] // 3Barpyska HoMepa DB m3z POINTER B ACCU1l
T #DB_Num // 3Banuch HoMepa DB (umu 0)B CTATUUECKYHD NEPEMEHHYIO
OPN DB [#DB Num] // OrkpuTue DB
L D [AR1,P#2.0] // 3arpys3ka MeX30HHOTO ykas3aTejis Ha NapamMerp
LAR1 // Barpyska ykaszsaresia B AR1, ARl ykasaTejyib Ha NapamMeTp
Network 4: JocTyn k Meas 2
L 0.000000e+000 // 0 B ACCUl (cymma =0.0)
L 15 // Cuerumk B ACCUl; cymma=0 B ACCU2
BEGN: TAK // Cymma B ACCUl, cuerumk B ACCU2
ENT // Cuerumk B ACCU3
L D[AR1,P#0.0] // Bnement maccuBa B ACCUL
+R // Cymma B ACCUl, cuerumk B ACCU2
/]
SIMATIC 87 Datum:  04.11.2005 ; Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: ~ PRO2_15D.11 ~ Wissen fiir Automatisierung

KocBeHHbIN poctyn

KocBeHHbIM A0CTynN K in_out napameTpam CROXHOro Tuna uMmeeT OTNIMYKnS no
CPaBHEHMIO C JOCTYMNOM K BXOAHbLIM U BbIXOAHBIM NapameTpam.

Mpn nepenave in/fout napameTpoB CMOXHOMO TWMa 3Ha4YeHUe He KonupyeTtcs, a
Tonbko POINTER Ha napameTp 3aHocuTcs B ak3emnnsp DB.

dakTmyeckun goCTyn NPOMCXOAMUT B TpU Lwiara:

1. CHavana, nocpeacTBOM Onepauum:

LAR1 P ## Meas_2 // Bo3BpaLaeT MeX30HHbIN yka3aTtenb Ha POINTER
MeX30HHbIV ykasaTens Ha POINTER anga napmeTtpa 3arpyxaetcs B pernctp
AR1. Kak 1 B npeabigywem cnydae, agpec byte.bit ykazatena s AR1  He
noeHTndpmumpyet ncnonHutensHoii agpec POINTER B ak3emnnsipe DB.

B cnyyae mynbTnaksemnngapa cmelleHne n3 AR2 gomkHo elle 6biTb
nobaBneHo K ykasaternb B peructpe AR1:

TAR2 // 3arpy3oyHbIi agpec B ACCU1, pobaensietcst kK AR1;

+ AR1 /I AR1 Tenepb ykasbiBaeT Ha POINTER B aksemnnspe DB;

2. Ha cnepytowem ware oueHuBaetcs nHdpopmauusa B POINTER, B criyvae
HeobxoommMocTu oTkpbiBaeTcs DB, B KOTOpOM hakTUYecKuin napaMmeTp
pasmelleH M MEX3OHHbIV ykasaTenb Ha hakTuyeckne onepaHbl 3arpyxeH B
permnctp AR1:

L W[AR1, P#0.0] Il 3arpyxaetcs Homep DB n3 POINTER B ACCU1

T #DB_Num /l Tlepepayva Homep DB (1nn 0) B nepemMeHHyo

OPN DB [# DB_NUM] // OtkpbiTe DB

L DJ[AR1, P #2.0] [/ 3arpyaeTcst MeX30HHbIN ykasaTenb Ha napameTp

LAR1 // Barpy3ouHbin ykasaTenb B AR1, AR1 yka3biBaeT Ha napameTp
3. MNMocne TOro, Kak 310 cAenaHo, MOXeT MPONCXOANTb AOCTYN K hakTuyeckomy
napameTpy :

L D [AR1, P #0.0] Il 3arpyxaetcs 1-bii KOMNOHEHT Meas_2 n T.4.
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SIEMENS

MNepenaya napameTpoB

FnybunHa BnoxeHwus:
e S7-300: max. 8 S7-400: max. 16

oB

FB

FC

Mepepaya 3aBMCUT OT 6NoOKa, TUNa AaHHLIX U BUAa napameTtpa:

BbizoB FC Bbi3. FC| FB BbI3. FC |FC Bbi3. FB | FB BbI3. FB
Tun gaHHbIX ECP ECP ECP ECP
Input -> Input - - X - X - X X X X
Output -> Output X - - X X - X - - X X -
infout -> Input X - - X - - X - - X - -
infout -> Output X - - X - - X - - X - -
in/out -> infout X - - X - - X - - X - -
E: OnemeHTapHbIN TN AaHHbIX
C: KomnneKkcHbIN TUN gaHHbIX
P: Mapametpuyeckuin Tun (Timer, Counter, Block_x)
SIMAT'C S7 Datum:  04.11.2005 ;' Informations- un_(_j Trainings_-Center
Siemens AG 1999. Al rights reserved. Datei: ~ PRO2_15D.12 '[" Wissen fiir Automatisierung

KpaTtknn o630p

OrpaHuyeHus Ha
TMN NnapameTpa

OrpaHuyeHus Ha
TUN AaHHbIX

O6patnte BHUMaHue

"Mepenaya" 6r04HBLIX NApPaMeTPOB - cneuuansHas gopMa goCcTyna unm
HasHa4yeHus 6noYHbIX NapameTpoB. "lNepegada” - 3T0 MeXaHW3M, KOTOPbIN
cHabxaeT dhopmanbHbIN NapaMeTp Bbi3biBAEMOro 6roka ghaktmyieckmm

napameTpoM 13 Bbi3blBatoLLero 6roka.

Kak obLiee npaBunio, hakTuyecknii napameTp SOJDKEH UMETb TOT XXe caMbli
TUN AaHHbIX YTO U dhopMarnbHbIN napameTp. Kpome Toro, BXoaHble napameTpbl
BblI3blBatoLLEro 6roka MoryT ObITb YCTaHOBMNEHbLI TOMLKO BO BXOOHbIX
napameTpax Bbl3biIBaemMoro 6J'IOKa, a BbIXOAHble NapaMeTpbl - TOJIbKO B

BbIXOOHbIX NapamMeTpax.

In_out napameTp Bbi3biBatoLLEro 61o0ka MoXeT B NpUHLMNE OblTb YCTAHOBIEH B
napameTpbl noboro TmMna (in, out n in_out) BbI3bIBaemMoro 6roka.

B oTHOLLEHUN TUNOB AaHHbIX HaKMaAblBalOTCA OrpaHNYeHUs B 3aBUCUMOCTM
pasnn4yHbIX cNocoboB XpaHeHNsi B MamATK BII0YHbIX MapamMeTpoB Npuv Bbi30BE
FC wnu FB. MNMapameTpbl 3neMeHTapHOro Tuna gaHHbIX MOTyT nepeaaBaTbCs
6e3 orpaHmyeHun. CroxHble TUMbl AaHHbIX BO BXOOHbBIX U BbIXOL4HbIX
napamMeTpax MOryT nepegaBaTbCs TOMbKO, €CMKN Bbl3blBaeMbli 6ok - FB.
BnouHble napameTpsbl ¢ napameTpudeckumn Tunamm: TIMER, COUNTER u
BLOCK_x moryT nepepgaBaTbCsl TONTbKO M3 BXOLHOMO NapameTpa B BXOLHON
napameTp, ecrniv Bbl3biBaeMbli 6ok - FB.

Mepenaya napameTpos Tuna: TIMER, COUNTER u BLOCK_x MoxeT 6bITb
BbinoniHeHa B FC ¢ noMOLLb0 KOCBEHHOW aapecaumn. Homep Hy>XHOro
TanmMepa, cyeTunka nunm 6noka Moxet ObiTb, HaNnpUMep, NepefaH Kak
napameTp Tuna gaHHbix WORD 13 Bhi3biBatoLwero 65oka Bbl3biIBAEMOMY
6noky. BHyTpu nocnegHero (Bbi3biBaemMoro 651oka), 3ToT napameTp MOXET
3aTeM ObITb NepemeLLeH BO BPEMEHHYIO NEPEMEHHYIO U Yepes 3Ty
nepemMeHHyt COOTBETCTBYHOLLUNIA TalMep, CHETYUK UM BIOK MOryT ObITb

3aTem obpaboTaHbl.
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YnpaxHeHue A.2: OueHka napameTpa tTuna DATE_AND_TIME B FB

FB83
0.0 in IN_DT DATE_AND_TIME  DT#90-1-1-0:0:0.0
out
in_out
8.0 stat DUMMY ARRAY[1..100]
*2.0 stat INT
208.0 stat FB63_DT FB63
OB1_DATE_TIME —+}IN DT FB63
-
i —1 EN ENO |—
1
i
Booonn0: —| 1IN DT Sec — 0B13
Min |— OQB12
Hourf— QB8
SIMATIC S7 Datum:  04.11.2005 ; Informations- und Trainings-Center
Siemens AG 1999. All rights reserved. Datei: PRO2_15D.13 ,”4 Wissen fiir Automatisierung

KpaTtkun o630p

NocTaHoOBKa 3apauu

BbinonHeHue

Cnegytolee ynpaxxHeHMe JOMKHO NnokasaTb, Kak Bbl MoxxeTe KOCBEHHO
obpalLaTbCst K BXOOHOMY UMW BbIXOAHOMY NapaMeTpy CITOXHOIo Tuna AaHHbIX
BHYTPY MynbTuakdemnnapa oyHKLMOHaN6LHOro 6roka .

Bbl 4OMKHBI NCNOMB30BAaTh TY XXE CaMylo TEXHOMNOMM0, ecnn Bam HyxHO
KOCBEHHO 0OpaTUTLCA K OAPYrMM CIIOXHBIM Tunam gaHHbix - ARRAY, STRUCT
unn STRING.

Cospawte FB63 co cnegyolimmn napameTpamu:

* FB63 nmeet BxogHou napametp #/IN_DT tnna: DATE_AND_TIME

* B 3-x BbixogHbIx napameTtpax #Sec, #Min v #Hour, FB63 Bo3Bpawaet
CEeKyHIbl, MUHYTbI 1 Yackl - KOMMoHeHTel DT-napameTpa, nepegaHHoro emy.

1. Cospgante FB63 c TpebyeMbiMn CBONCTBAMMU.
2. YT0o6bI NpoBEpUTL, SABNSIETCA NN co3faHHbIn FB63 cnocobHbIM paboTtaTh B
Mogenn MynbTUIK3EMNISPOB, Bbi3oBUTe ak3emnnsap FB63 B FB 6onee

BbICOKOIO YPOBHS

Cospanite FB 6onee Bbicokoro ypoBHs - FB83. CHauana obbsiBute
BxogHon napameTp # IN_DT tuna DT B FB83. 3atem obbsBute
ctatuyeckyto nepemeHHyto #DUMMY tuna ARRAYI1 .. 100] INT u
aksemnnap FB63 c umerHem #FB63_DT.

3. BoizoBute aksemnnap #FB63_DT sHyTpu FB83 n nepepante
BXogHon napameTp # IN_DT 3Toro ak3emnnsipa BO BXO4HOW napameTp
#IN_DT FB83. ObecneunTb BbIXOAHOM NapameTp ak3emnnspa FB63 DT
Bbixogamu - 6anTtel QB8, QB12 n QB13.

4. Boizosute FB83 ¢ aksemnnapom DB83 B OB1. HasHauybTe BxOgHOMY
napameTpy # IN_DT nepemeHnyto OB1_DATE TIME vn3 cTtapToBOW
nHcpopmaumm OB1.

5. 3arpysute 6noku B CPU 1 npoBepbTe Bally nporpammy.

Training Center
for Automation and Drives

ST-7PRO2

Ctp 15- 13/18 [MpunoxeHue: KocBeHHbI 4OCTYN K napameTpam



SIEMENS

YnpaxHeHue A.3: OueHka In_Out napameTpoB B FB

FB84
0.0 in IN_DT DATE_AND_TIME DT#90-1-1-0:0:0.0
out
in_out
8.0 stat DUMMY ARRAY[1..100]
*2.0 stat INT
208.0 stat FB64_DT FB64
OB1_DATE_TIME —IN DT FB64
g —1 EN ENO |—
i
N —| 10 DT Sec — O0QB13
Min |— OQB1l2
Hour OB8
SIMATIC 87 Datum:  04.11.2005 ; Informations- und Trainings-Center
Siemens AG 1999. Al rights reserved. Datei: PRO2_15D.14 "kd Wissen fiir Automatisierung
KpaTtknn o0630p Crepywoulee ynpaxxHeHne A0SMKHO nokasaTb, Kak Bbl MoxeTe KOCBEHHO

obpalaTbcs K in_out napameTpam CROXHOro Tuna AaHHbIX BHYTPU
MynbTUaK3emnnsipa oyHKUMOHaNLHoro 6roka .

Bbi OOJDKHbI UICNOJNb30BaTbh TY XXe CaMylo TeXHOOorn, ecrnm Bbl xoTute
KOCBEHHO 06paTUTbLCS K APYIMM CIOXHbLIM TUNam AaHHbIX, Tuna ARRAY,
STRUCTS unu STRING.

NoctaHoBKka 3apgaun Cospante FB64 co cnegyrowmmy csoncTsamu:

BbinonHeHue

* FB64 nmeer in_out napameTp #/O_DT tuna DT
* B 3-x BbIxogHbIX NnapameTpax #Sec, #Min v #Hour FB64 Bo3BpaluaeT
CeKyHbl, MUHYTbI 1 Yachkl - KOMMOHeHTbI DT - napameTpa, nepefaHHOro emy.

1. Cospgante FB64 c TpebyeMbiMn CBONCTBAMM.

2. Cospavite FB84. CHavyana o6bsiBute BxogHoun napametp #/N_DT tuna DT B
FB84. 3atem 0bbsABUTE cTaTU4ECKyto nepemeHHyto #DUMMY
Tvna ARRAY [1 .. 100] INT u ak3emnnsap FB64 ¢ umeHem # FB64 DT

3. BeizoBute aksemnnsap #FB64_DT BHyTpu FB84 n HasHaubTe
in_out napameTtpy # I0_DT aToro aksemnnspa BXO4HON NapameTp
#IN_DT FB84. ObpaTtnTe BHUMAHWNE, YTO Ha NpsiMas nepefada BXOOHOro
napameTpa Ans in_out napameTpa He paspeLuaeTcs.

O6ecneunTb BbixogHON NnapameTp ak3emnnispa FB64 DT Bbixogamu -
bantel QB8, QB12 n QB13, kak B NpeaplayLLen 3agade.

4. Boizosute FB84 ¢ aksemnnapom DB84 B OB1. HasHaubTe BxogHOMY
napametpy # IN_DT FB84 nepemerHyto OB1_DATE TIME w3 ctapToBon
uHepopmauum OB1.

5. 3arpysute 6noku B CPU v npoBepbTe nporpammy.

Training Center
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PeweHue Kk ynpaxHeHuro A.1: [loctyn K
napameTpam tuna DT B FC

FUNCTION FC 51 : VOID
TITLE =
VERSION : 0.1
VAR_INPUT
IN_DT : DATE_AND_TIME ;
END_VAR
VAR_OUTPUT
Sec: BYTE ;
Min : BYTE ;
Hour : BYTE ;
END_VAR
VAR_TEMP
DB_Num : WORD ;
END_VAR
BEGIN
NETWORK
TITLE =
// B cnyyae napameTpoB in, out, unu in_out CNoXHOro Tuna AaHHbIX,
/] Mex30HHLIN yka3aTenb Ha nepeMeHHyto POINTER (6 6anToB), kKOTOpbI YCTAHOBIIEH B

/I L-cTeke BbI3biBatoLLEro 6rnoka makpokomaHgomn CALL,
// nepemMelleH Bbi3biBaeMOn PyHKLUN AN nepefady napameTpos.
/I CopgepxaHune nepemeHHon POINTER ykasbiBaeT Ha dhakTtudeckme oneparabl. [ns
/] kKOCBEHHOrO A40OCTYNa co3faH MEX30HHbIV ykasaTtenb Ha 3ToT POINTER .
/l Ha cnepytowen ctagun, conepxaHune nepemerHon POINTER npoyntaHo u opraHmsoBaH
/l pocTyn K chakTnyecknm onepaHgam yepes Ty MHopmaumio.
L P##IN_DT; // 3arpyska mexsoHHoro yka3atensa ns POINTER B ACCU1

LAR1 ; // 3arpy3ka ykasatens B AR1, B AR1 HoBbI ykasaternb Ha POINTER

L WI[AR1,P#0.0]; // 3arpy3ka Homepa DB n3 POINTER B ACCU1

T #DB_Num; I/l MepeHoc Homepa DB (1nn 0) BO BpeMeHHYI0 NepeMeHHYo

OPN DB [#DB_Num]; // OTtkpbiTve DB

L D [AR1,P#2.0]; /I 3arpy3ka Mex30HHOro ykasaTtens Ha DT-nepemeHHyto u3
// POINTER

LAR1 ; // 3arpy3ska ykasaTtens B AR1, B AR1 HoBbIV ykasaTtens Ha DT
/I nepemMeHHyo

L BJAR1,P#3.0]; // 3arpy3ka koMnoHeHTa vyac” n3 DT nepemeHHON

T #Hour; [/l MlepeHoc B BbIxogHOWM NapameTp #Hour

L BJ[AR1,P#4.0]; [/l 3arpy3ka komnoHeHTa “MuHyThlI” 3 DT nepemeHHoON

T #Min; // TlepeHoc B BbIxogHOW napameTp #Min

L BJ[AR1,P#5.0]; [/l 3arpyska komnoHeHTa “cekyHabl” n3 DT nepemeHHom

T #Sec; // TlepeHoC B BbIxogHOWN NapamMeTp #Sec

SET ;

SAVE ; /l YctanoBka BR-6uta B 1

END_FUNCTION
ORGANIZATION_BLOCK 0OB1

TITLE =
VERSION : 0.1
VAR_TEMP
OB1_TEMP: ARRAY[1..20] OF BYTE; //CtapToBaga nHdopmauusa OB1
BEGIN
NETWORK
TITLE =
CALLFC 51
IN_DT :=#0B1_DATE_TIME,
Sec =QB 13,
Min =QB 12,

Hour :=QB 8);
END_ORGANIZATION BLOCK

Training Center § ST-7PRO2
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PeweHue Kk ynpaxHeHuro A.2: [locTyn K
napameTpam tuna DT B FB

FUNCTION_BLOCK FB 63
TITLE =
VERSION : 0.1
VAR_INPUT
IN_DT : DATE_AND_TIME ;
END_VAR
VAR_OUTPUT
Sec: BYTE ;
Min : BYTE ;
Hour : BYTE ;
END_VAR
BEGIN
NETWORK
TITLE =
/I B cny4ae BXOAHOrO UMy BbIXOAHOTO NapamMeTpa CNOXHOro Tuna AaHHbIX, 3HaveHue
/] KOMNEeKCHOW NepeMeHHON KonupyeTcsa 13 unu B ak3emnnsp DB.
// QNS KOCBEHHOro AOCTYMNa Co34aeTcs cHavana Mex30HHbIV ykasaTernb, BKNioYas agpec

/I cmewennsa B AR2, KOTOpbIi HEOOXOAMM B CIlydae MynbTUIK3EMMNIISPOB.
/

LAR1 P##IN_DT; // 3arpy3ka mex3oHHoro ykasaTtens Ha #IN_DT 6es
/I po6aBneHus cmelleHns agpeca us AR2

TAR2 ; /l MepeHoc the cmelenns agpeca B ACCU1 (cmeleHne agpeca B AR2
/I co3paeTt makpokomaHga CALL

+AR1 ; [/l 3arpyska cogepxmmoro ACCU1 (cmewleHne agpeca AR2) B AR1,
// B8 AR1HOBbIV yka3aTtens Ha #IN_DT

L BJ[AR1,P#3.0]; [/l 3arpyska komnoHeHTa “yacbl” U3 DT-nepemeHHON

T #Hour; I/l MlepeHoc B BbIxogHOWM NapameTp #Hour

L BJ[AR1,P#4.0]; /] 3arpy3ka KoMnoHeHTa “MuHyTbI” 3 DT-nepemeHHo

T #Min; // TlepeHoc B BbIxogHOW napameTp #Min

L BJ[AR1,P#5.0]; [/l 3arpy3ka komnoHeHTa “cekyHabl” 3 DT-nepemeHHoM

T #Sec; [/l TlepeHoC B BbIxogHOWN NapamMeTp #Sec

SET ;

SAVE ; // YcTaHoBka BR-6uta B 1

END_FUNCTION_BLOCK

FUNCTION_BLOCK FB 83
TITLE =
VERSION : 0.1

VAR_INPUT
IN_DT : DATE_AND_TIME ;

END_VAR

VAR
DUMMY : ARRAY [1..100] OF INT ;
FB63_DT : FB 63;

END_VAR

BEGIN

NETWORK

TITLE =

CALL #FB63_DT (

IN_DT = #IN_DT,
Sec =QB 13,
Min =QB 12,
Hour =QB 8);

END_FUNCTION_BLOCK

Training Center § ST-7PRO2
for Automation and Drives Ctp 15- 16/18 MpunoxeHune: KOCBEHHbIV AOCTYN K napameTpam



PeweHue Kk ynpaxHeHuto A.3: foctyn Kk I/O
napameTtpam B FB (Part 1)

FUNCTION_BLOCK FB 64
TITLE =
VERSION : 0.1
VAR_OUTPUT

Sec : BYTE ;

Min : BYTE ;

Hour : BYTE ;
END_ VAR
VAR_IN_OUT

IO_DT : DATE_AND_TIME ;
END VAR
VAR_TEMP

DB_Num : WORD ;
END_VAR
BEGIN
NETWORK
TITLE =

/I B cnyyae in_out napameTpa CNoXHOro Tuna AaHHbIX, 3Ha4eHMe KOMMIEKCHOM

/I nepemeHHoOI He KonupyeTcs B ak3emnndap DB, a BMmecTo aToro B ak3emnnap DB

/I 3anucebiBaeTca POINTER Ha dakTtuyeckuin onepang. [1ns KocBEHHOro AocTyna cosaaeTrcd

/I cHayan co3gaeTcs MeX30HHbI ykasaTenb Ha aToT POINTER, Bkniovas agpec cmellatot

/I AR2, KoTOpbI HEOOXOAMM NS MYNbTUIK3eMNNAPOB. [locne Toro, kak aTo caenaHo, JoCTyn K
/I dakTuyecknum onepaHgam ocyLlecTBnsAeTcs obblYHbIM CNOCOOOM.

LAR1 P##IO_DT; // 3arpy3ka mex3oHHoro ykasatens B POINTER

// 6e3 cmelleHus agpeca

TAR2 ; /I MepeHoc cmelleHnst agpeca n3 AR2 s ACCU1

+AR1 ; /I NobaBuTb cmelleHns agpeca kK AR1, B AR1 HOBbIV ykasaTenb
/I Ha POINTER

L WI[AR1,P#0.0]; // 3arpy3ka Homepa DB n3 POINTER B ACCU1

T #DB_Num; I/l MepeHoc Homepa DB (nnn 0) BO BpEMEHHYIO NEPEMEHHYHO

OPN DB [#DB_Num]; // OtkpbiTne DB

L DJ[AR1,P#2.0]; // 3arpy3ka mex3oHHoro ykasaTens Ha DT- nepem. ns POINTER

LAR1 ; // 3arpyska ykasatens B AR1, B AR1 ykasaTtenb Ha DT- nepewm.
L BJAR1,P#3.0]; // 3arpy3ka koMmnoHeHTa vacbl” 3 DT- nepem.

T #Hour; I/l MlepeHoc B BbIxogHOW napameTp #Hour

L B [AR1,P#4.0]; // 3arpy3ka koMnoHeHTa MuHyTbl” 13 DT- nepem.

T #Min; // MepeHoc B BbIxoagHon napameTp #Min

L BJ[AR1,P#5.0]; [/l 3arpyska komnoHeHTa “cekyHabl” n3 DT- nepem.

T #Segc; // TlepeHocC B BbIxogHOWM NapamMeTp #Sec

SET ;

SAVE ; /l YcTtaHoBka BR-6uta B 1

END_FUNCTION_BLOCK
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PeweHue Kk ynpaxHeHuto A.3: floctyn Kk l/O
napameTtpam B FB (Part 2)

FUNCTION_BLOCK FB 84

TITLE =
VERSION : 0.1
VAR_INPUT
IN_DT : DATE_AND_TIME ;
END_VAR
VAR
DUMMY : ARRAY [1..100] OF INT ;
FB64_DT : FB 64;

END_VAR
VAR_TEMP
DT _TEMP : DATE_AND_TIME ;
| Ret VAL :INT;
END_VAR
BEGIN
NETWORK
TITLE =
CALL SFC 20 (
SRCBLK =#IN
RET VAL =#l Ret VAL
DSTBLK = #DT TEMP)
CALL #FB64_DT (
Sec =QB 13,
Min =QB 12,
Hour =QB 8,
I0_DT =#DT_TEMP);

END_FUNCTION_BLOCK
ORGANIZATION_BLOCK OB1

TITLE =
VERSION : 0.1
VAR_TEMP
OB1_EV_CLASS : BYTE ; //butbl 0-3 = 1 (npuxog. cobbIT.), 6uThl 4-7 = 1 (knacc cobbitna 1)
OB1_SCAN_1:BYTE; //1 (MepBbIi cBOBOAHLIN LMKIT NOCME NOMHOro pecrapTa),
/I 3 (He nepBbIi cCBOOOAHBIN LINKIT)
OB1_PRIORITY : BYTE; /1 (MpwnopuTteT)

OB1_OB_NUMBR : BYTE; /1 (OpraHu3aunoHHbin 6nok 1, OB1)
OB1_RESERVED 1 : BYTE //3apesepBupoBaHoO Afis1 CUCTEMbI
OB1_RESERVED 2 :BYTE ; // 3ape3epBu1poBaHO Afsi CUCTEMbI
OB1_PREV_CYCLE :INT; //Bpewms uvkna npeabia. OB1 (ms)
OB1_MIN_CYCLE : INT; //MyuHumanbsHoe Bpemsi Lmkna OB1 (ms)
OB1_MAX_CYCLE : INT ; //MakcumanbHoe Bpems umkna OB1 (ms)
OB1_DATE_TIME : DATE_AND_TIME ; //OaTa n Bpems 3anycka OB1

END_VAR

BEGIN

NETWORK

TITLE =

CALLFB 84 ,DB 84 (
IN.DT :=#OB1_DATE_TIME);

END_ORGANIZATION_BLOCK
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