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MpaBoBasa nHdopmayus

Cuctema npegynpexaeHun
3T0 PYKOBOACTBO COAEPXKMUT YKasaHUsl, KOTOpble Bbl AOIKHbI YYUTLIBATL AN1S 06ecrneyeHns Ballei NYHOM
©e3onacHOCTU 1 NpegoTBpaLLeHnsa MaTepuanbHoro yuepba. YkasaHusi, OTHOCSLLMECS K BaLUen JIMYHON
6e30MnacHOCTH, BblAeneHbl B PYKOBOACTBE NpeaynpexaaroLyM 3HakoM, yKasaHusl, KacatoLmecst TONbKo
mMaTepuanbHoro yuiep6a, He MMEIOT NpeaynpeXxaatoLwero 3Haka. ATu ykazaHusi NpeAcTaBneHbl HUXKe B Nopsiake
y6bIBaHVIF| cTeneHn onacHoCTU.

A\ onacHocTb

O3Ha4aeT, YTO eCln Haanexaline Mepbl NpegoCTOPOXKHOCTU HE 6y,D,YT NPUHATLI, TO 3TO NpuBedeT K rmbenm
noaen Unn TSHXKKUM TeNEeCHbIM noBpeXaeHnAM.

| A\NPEOYNPEXOEHVE

O3Ha4aeT, YTO eCl Haanexaline Mepbl NpegoCTOPOXKHOCTU HE 6y,D,YT NPUHATDLI, TO 3TO MOXeT NPUBEeCTU K
rmbenmu NIAEN UMK TSXKKUM TESNECHbIM nospexaeHunam.

| A\ OCTOPOXHO

C npeaynpexaarwmmMm 3HakoM O3Ha4vaeT, YTO eCnun HagneXalwue Mmepbl NpegoCTOPOXHOCTU He 6y}J,yT
MNPUHATBI, TO 3TO MOXET NPUBECTU K NENKUM TeNeCHbIM noBpeXaeHnam.

OCTOPOXHO

6e3 npegynpexaatoLLero 3Haka o3HavaeT, YTo ecnv Hagnexalume Mepbl NPeLOCTOPOXHOCTM He ByayT
MPUHSITBI, TO 3TO MOXET NPUBECTU K MaTepuanbHoMy yLiepby.

BHUMAHUE

O3Ha4aeT, YTO eCcli COOTBETCTBYHOLLEee YKa3aHNe He 6yp,eT NPUHATO BO BHUMaHUE, TO 3TO MOXET NPUBECTU K
HeXenaTtesibHOMY pe3ynbTaTty Ui COCTOAHUIO.

Mpu BO3HUKHOBEHWM Gonee OaHON CTEMEHN ONacHOCTM UCMOoNb3yeTcsa NpeaynpexanaoLle ykasaHue,
COOTBETCTBYIOLLIEE HaMBBICLLENW CTEMEHN onacHocTu. Mpegynpexaatolee ykasaHue 0 BO3MOXHOCTU HaHECEHNS
Bpeda Nnoasam ¢ npeaynpexaatoLmM 3HakoM MOXKET coepaTb Takke npeaynpexaeHne 0 BO3MOXHOM
maTepuansHoMm yuepbe.

KsanucduumpoBaHHbIN nepcoHan

MpoaykT/cuctema, ONUCaHHLIN B 3TOM JOKYMEHTaLMKN, MOXET 06CNyXMBaTbCA TOMNbKO NEPCOHaNoM, UMeLLMM
Hagnexallyto KBanudukauuio ansi peLleHnsi NoCTaBNEHHOW 3a4aqm B COOTBETCTBUM C JOKYMEHTaLMEN,
OTHOCSILLENCA K 3TOM 3a4aye, B YaCTHOCTU C yKa3aHWsIMK Mo TexHuKe 6e3onacHocTu. KBannduunpoBaHHbI
nepcoHan — 3To N1, KOTopble Ha OCHOBE CBOEro 06pa3oBaHmWs 1 onbiTa CrOCOOHLI pacno3HaBaTb PUCKK U
nsberaTtb NoTeHLMarnbHbIX ONAacHOCTEW Npy paboTe ¢ AaTUMM NpoAyKTaMu/cucTteMamu.

Hapnexawee ncnonb3oBaHue npoaykTos hupmbl Siemens
|_|pVIMVITe BO BHMMaHue cnegywtlee:

A NPEQYNPEXOEHUE

MpoaykTbl hupMbl Siemens MOryT UCNONb30BaTLCSA TONBKO AJ1St MPUITIOKEHWI, ONMCAHHbIX B KaTanore 1 B
COOTBETCTBYIOLLEN TEXHUYECKON AOKYMEHTaUMN. Ecnn ncrnonbayoTcs NPoAYyKThl M KOMMOHEHTbLI ApYrnx
npoussoauTeneil, To OHW JOIKHbI OblTb PeKOMeHA0BaHbl UK JonyLeHbl gmpMolt Siemens. O6ecneyeHne
GesonacHol 1 6e30TkasHol paboTbl NpeanonaraeT Haasexallyto TPaHCMOPTUPOBKY, XpaHeHWe, YCTaHOBKY,
MOHTaX, BBOA B AeVCTBIe, ynpaBneHne 1 obenyxusaHue. [JomkHbl cobniogatscs AoNyCTUMbIE YCNoBUS
oKkpyxatoLen cpeabl. [omkHbl ObITb MPUHATHI BO BHUMaHWe yKa3aHUsi, CoAepKallumecst B COOTBETCTBYOLLEN
JOKyMeHTauum.

ToproBbie mapku

Bce nmeHa, nomeyeHHble 3HakoM ®, SIBMSATCS 3aperncTpMpoBaHHbLIMU TOProBbIMK Mapkamu coMpMbl
Siemens AG. OcTanbHble 0603Ha4YeHUs B 3TON JOKYMEHTaLun MOryT GbiTb TOProBbIMY Mapkamu, UCTOSb30BaHWe
KOTOPbIX TPETbUMM NLAMM ANS1 CBOMX COBCTBEHHBIX LIeNe MOryT HapyLlaTb npaBa COOCTBEHHMKA.

OTKa3 OT OTBETCTBEHHOCTHU

Mbl NpoBEpUnM coaepxaHne aTon NyGnmnkaumum Ha COOTBETCTBUE ONMUCaHHOMY NPOrpaMMHOMY 1 annapaTHOMY
obecrneyeHmnto. Ho Tak kak OTKITOHEHUSI HE MOTYT ObITb MOSTHOCTLIO UCKIHOYEHbI, Mbl HE MOXEM rapaHTUpoBaThb
NOJHON cornacoBaHHOCTU. OHaKo MH(OPMaLMS, coaepKallasics B 3TOW NyGrvkaumm, perynsipHo
nepecMaTtpvBaeTcs, 1 Heo6XoaMMbIe UCTIPaBEHNs BHOCATCS B MOCNEAYoLMe N3aaHNs.
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n/s 48 48 M3MeHeHb!
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NMpepucnoBue

Llenb pykoBoacTBa

CewmelictBo S7-1200 npeacrtaBnsieT cobor ceputo NPorpaMmmMmpyemMbIX NOrM4eckmx
koHTponnepos (MMJ1K), ¢ NOMOLLbIO KOTOPbIX MOXHO peLlaTh LUMPOKUIN CNeKTp 3agau
aBToMaTusaumun. KomnaktHas KOHCTPYKLMS, HU3Kas CTOMMOCTb M MOLLHBIA Habop KoMaHA
penatT S7-1200 B BbicLIEN CTENEHM NPUTOOHBIM AN1S1 MHOXECTBa NPUNOoXeHWI B obnacTtu
ynpaeneHusi. PasnuyHble mogenu S7-1200 u nHCTpyMeHTanbHble cpeacTea
nporpammupoBaHus Ha ocHoBe Windows obecneunBatoT rubKoCcTb, HEOOXoaUMYHO BaM AN
peLLeHns Balnx 3agad aBToMatusaumu.

3T0 pyKOBOACTBO COAEPXKUT MHpopMaLmio 06 yctaHoBke 1 nporpammupoBaHum MJIK
S7-1200, 1 OHO OPNEHTMPOBAHO Ha UHXXEHEPOB, NMPOrPaMMUCTOB 1 OOCITYXMBAKOLLNIA
nepcoHarn, uMeroLwnin obLmMe 3HaHMsA O NpPorpaMMUpyeMbIX NOrMYECKMX KOHTponnepax.

HeobxoanmMmble OCHOBHbIE 3HaHUA

[na noHMMaHusa aToro pykoBOACTBa HeobxoanMbl 0bLmue 3HaHMa 06 aBToMaTM3aLmm 1
nporpaMMmnpyemMbIX NOrMYECKNX KOHTpornepax.

O6nacTb NpMMeHeHUs1 pyKkoBOACTBaA

3710 pykoBoacTBO AenctButensHo ansa STEP 7 Basic V10.5 n cemenctsa npoaykTos
S7-1200. MNonHeI cnncok npoayktoB S7-1200, onvcaHHbIX B 3TOM PYKOBOACTBE, Bbl
HangeTe B TEXHUYECKUX AaHHbIX (CTp. [329).

Ceptudukauusn, metka CE, C-Tick n gpyrue craHaapThbl

MogpobHyo MHOPMaLUIo Bbl HAMOETE B TEXHUYECKUX AaHHbIX (CTp. 329).

O6cnyxuBaHue 1 noaaepxkKa

B gononHeHuve K Hawen JOKYMeHTauMM Mbl NpegaraeM Hawwm TEXHUYECKME 3HaHUS B
WHTepHeTe no agpecy: http://www.siemens.com/automation/support-request

Ecnu y Bac ecTb TeXHMYECKMe BOMPOCHI, BAM HY>XHO 0By4yeHue, unm Bbl XOTUTE 3akasaTb
npoaykTbl S7, obpaTuTech B CBOE NPeAcTaBUTENLCTBO hpMbl Siemens. Tak kak TOproeble
npeacrasnTenu pupmel Siemens TEXHUYECKM XOPOLLO MOATOTOBMEHbI N UMEIOT
cneynanbHble 3HaHUSA O BO3MOXHOCTSIX MCMNOMb30BaHNS 1 NpoLeccax, a Takke O pasnnyHbiX
npoayktax pmpmbl Siemens, TO OHM MOryT BeICTpee Bcero gatb Hanbornee adpeKkTMBHbIE
OTBETbI Ha Ntobble NPO6NEMBI, C KOTOPbIMU Bbl MOXETE BCTPETUTLCS.

[Mporpammupyemsiv KoHTponnep S7-1200
System Manual, 11/2009, ASE02669003-02 3


http://www.siemens.com/automation/support-request�

lpeducnosue

[Mporpammupyembiv KoHTponnep S7-1200
4 System Manual, 11/2009, A5SE02669003-02



CopepxaHue

I o T2 a1 e o - - S 3
1 L0 15T o I8 1T oY Y - 11
1.1 BBeneHne B TITTK S7-1200 ... 11
1.2 (O Ty =T 1Yo (Y T = = RO 13
1.3 CUMHATIBHDBIE MOOYITV ...uiiitiieeee e e e e ettt e e e e e e e ettt e e e e e e eeeaaaataaeeeaeeeseasabaaeeeaaeeseaasnsseneeeaeeeaaanssrenneeas 14
1.4 KOMMYHUKALMOHHBIE MOLYITU ...ceeeeeeeee e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e eeeeeeees 14
1.5 SR I = A = =T o 15
1.51 PasnuyHble npeacTaBneHns A OBNErYEHNSA PABOTDBI ... ..ueeeiiuieieeeiiiieeeitieeeesieeeeesieeeeessneeeeeanns 16
1.5.2 [oCTyn K TOMOLLUM B NIIOOOM MECTE MPOTPAMMDBI .....veeeeeiueieeeeatieeaeasuteeeeaanteeeseanreeeeesneeessanseeessnsees 17
1.6 MHONKATOPHDBIE MAHEIIM ..., 20
2 10T = <N 21
2.2 MpoLEeaYPbl MOHTAXKA M LEMOHTANKE - .e.eee i ueeeeieeeaaaeaaaaeeeeeeeaaaeaaaaansneeeeaaaaaeaaannnseeeeaaeeaaaannnsneeeeaeens 24
2.2.1 YcTaHOBKa M YAATNEHME CPU ..ottt ettt e e e e e e sntae e e e snnae e e e nnnees 26
2.2.2 YcTaHoBKa U yAANEHNE CUTHAMNBHOTO MOLYTTIS .. ... ueeieieiaaaeeaaaunieeeeaaaeesaannsseeeeaaeeeaaannnseeeeeaeesaaannnes 28
2.2.3 YcTtaHoBKa 1 yaaneHne KOMMYHUKALMNOHHOTO MOLYIIS «.coeeeeuuieeieeaaeeaaaanneeeeeaaaeeaaanneneeeeaeaeaaanns 30
224 YcTaHoBKa U yAANEHNE CUTHAMBHOM MIMATD «eeeieeiiiiieiiieeeaeeeaaainteeeeeaeeesaaansteeeeeaeeeeaannenseeeeeeeaaaanns 32
2.2.5 YpaneHvne n NnoBTopHas yctaHoBKka KNeMMHOTO 6roka S7-1200..........cccceeviiiereeniieee e 33
2.3 YKA3AHUS MO MOLKITHOMEHMED ... ceeetnieieeieeeeteeeetet e e e eaae s e e et e s ee et seseaa e s e s taaeseeetaeassnnnsesetaneeesennenes 34
3 £ 1o T'o Y= T I I 11| 39
3.1 McnonHeHEe NPOrPaAMMbI MOSTB3OBATEITS «.uuuvvrrrrreeeeeesunrrrerereaesesasssresereasessaaassssneeesessssmmssnseseeesees 39
3.1.1 PexXUMBI PABOTBI CPU ...ttt e st e e e sabe e e e e sbeeeeeans 42
3.1.2 MpuopuTeTbl N odepeamn A5 NCTONHEHUS COBBITUM ......cuueieiiiiiie et e e e e eeeee e 46
3.1.3 =TV E B =3 O] 1 52
3.14 BawmTa napornemM AN CPU S7-T200 ........ouuuiiiiiiiiiiiii s e e e e e aes 57
3.1.5 BOCCTAHOBNEHNE YTEPAHHOIO MAPOTIS . «ceeeeeeiiuiueeeeeeaaaeaaaaueneeeeaeaeeesaannneeeeaaeeeeaaannneneeeaaeeesaaannnnneen] 58
3.2 MamMaTb gaHHbBIX, 0ONACTU NAMSATU M ALAPECALINS ........eveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e eanaeeeeaaaenns 58
3.3 TUIMIBE IAHHDBIX ... cvt et et e et e et e e et e e e e e e e e e e e e e s e b e e e e e e e e e aaa s eesaaaneeseaaeeeeabaeeerannesernnss 64
34 MCNOMb30BAHNE KAPTBI MAMSITU ...cceeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeees 68
3.4.1 BcTtaBka KapThl MAMSATU B CPU .....oiiiiiiii et e et e e e e e e e e e e e 69
3.4.2 HacTtporika napameTtpoB 3anycka CPU nepen konvpoBaHWeEM MPoeKTa B KApTy NaMSATH ........... 70
3.4.3 [TEPEAATOUHAS KAPTA .. teeiieeeeeieitrereeeteeesesatsseeeeaeesssaasrsseeeeaasaesasssraeetaaeessaasssssseeeaeessanasssreneeaenns 70
3.4.4 ] oTel o= LYY I = T =T o - I PO PRPRRSR 73

[Mporpammupyemsiv KoHTponnep S7-1200
System Manual, 11/2009, ASE02669003-02 5



CodepxxaHue

4 KOHMUIYPALIMA YCTPOMCTB ....eeeerrnererarsmrersasanrersasssseesassssesessssssesasssssessssansessasansessasanseesessnnsesassansessssansensas 77
4.1 [ To =11 T O SRS 78
4.2 BbisiBneHne koHurypauum ans sapaHee He 3a4aHHOr0 CPU........c.ooiiiiiiii e 79
4.3 KoHduryprpoBaHue paBoThl CPU ..........ooi e 80
4.4 [obaBneHre MOOYNEN K KOHBIMUIYPALIMM ........ueeieiierieeaiieeeeanieeesasseeeesnteeeesaaste e e s anbeeesanbeeeeennees 81
4.5 KoHprrypnpoBaHnEe NapamMeTPOB MOLYIIEM ........uuieeiaeeeeiaaeeieeeeaaaeeaaaneeeeeeeaaaeeaaanennneeeaaeeeaaannneeees 82
4.6 CO308HNE CETEBOTO COBAMHEHMS .....veeeeeiieieeeiteeeeesteeeeesasteeaesssteeeesassaeeesssseeessnseeeessnsseeessnsseeasans 83
4.7 KoHpuryprpoBaHue IP-afpeca B BALLEM MPOEKTE ....cceeiiuuuiiiieeiaaeaeaaiieeeeeaaaeeeaaieseeeeaaaeeeaaneneeees 84

5 OCHOBbI MPOTPAMMMPOBAHMS ....ceeeiirreriiisssnnnerereesaassssssnssersssssssssassnssessssssssssssmssessssssssssssnnssessssssssssnnnsnnnses 87
5.1 YkasaHusi no NPoekTUPOoBaHUIO CUCTEMBI C TITK ......oooiiiiiieeeeeeeeeeeeeeeeee e 87
5.2 CTPYKTYpPUPOBaHME NMPOrPAMMBI MOMB30BATEIS «..uvveeeeitieeeeeitieeeeeauteeeesabaeeessseeeessaneeeeesaneeeesans 88
5.3 Mcnonb3oBaHne 6oKoB Ans CTPYKTYPUPOBAHNUS BALLEN NMPOTPAMMBDI ......covuveeeeereieeeeaiieeeeaneees 90
5.3.1 OpraHn3aunOHHBIN BIIOK (OB) .....viiiiieiiii e e e e e e e st re e e e e e e s e snnraaeeeaaeeaaas 92
5.3.2 LY T N (L O PPN 93
5.3.3 DYHKUMOHANBHDBIA BIIOK (FB)... ettt rneeee e 94
534 BOK OAHHBIX (DB) ..ot 95
54 COrNMACOBAHHOCTD [IAHHDBIX. ......cvvuueeeeeeeeeeeetieaeeeeeseeetaaaeeeeeeeeeaaaaaeeeeeeessranneeeeesesstanaeeeeeseesnnnnaeeens 96
5.5 BbIOOP A3bIKA MPOTPAMMUPOBAHMIST .....c.evveeeeeeiieeeeeuteeaeeasteeaeesseeeesssseeessnsseeesaassesesassseeesssssesessnnses 97
5.6 BALUMTA OT KOMUPOBAHMST ..cceettiieeeaeeeeaaeateeeeaaaeeaaaunteeeeaaaeeaaaannsseeeaaaeeaaaannsseeeeaaeeeaaansnneneeaaaeeaanns 99
5.7 3arpyaka anemeHToB Bawwen NPorpamMmMbl B CPU ..........cccciiiiiiiiiiiiiee e 100
5.8 3arpyska anemeHToB BaLlen NPOorpaMmbl N3 CPU............ccooiiiiiiiiiie e 101
5.9 OTnagka v TECTUPOBAHME MPOTPAMMDI ......vvveeeieeeeeiiirrreeeeaeeeeeaiirsreeeeeesessaassseeeeaaeessanssssseeeeaaeess 102

6 PYyKOBOACTBO MO NMPOTPAMMMUPOBAHMEID .......uuumnnnnnnnnsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 103
6.1 OCHOBHDBIE KOMBHIBI «..cieieieieieeeeeeeeeee e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 103
6.1.1 JEL=TeT ST o=t I A o] 5 e 103
6.1.1.1  KOMaHAbI YCTAHOBKM N COPOCA ....eeveeiuriieeiiiiieeeitieeeesteeeesatteeessenteeesesstaeasssnseeaeesnsaeaesansseeeennsees 106
6.1.1.2 KomaHabl HapacTatoLWMN N NAJAIOLLUNA BOPOHT ..eerrreeeeeiieieeeeeraaaeeeaaneeeeeeeaeeesaaaneneeeeeaeeeseaaneneeees 109
6.1.2 LI 1LY 1T o T SO PRSP 112
6.1.3 LT = 1SS 116
g R I O T O U 116
6.1.3.2 KoMaHOa CTRL _HSC.......ooo e e et e e e e e e e aba e eaa s 119
6.1.3.3 TprHUMN OENCTBUS CKOPOCTHDBIX CHETUMKOB .....ccceeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e 121
6.1.3.4 KoHUrypupoBaAHNE CKOPOCTHOMO CHETUMKE ....eeeeeeeeauuitneeeeaaeaaaaaunteneeeeaaeeaaanneeneeeeeeeseaannneeneeeeens 124
6.1.4 CPABHEHMUE .....ceeeeeee ettt e e e e ettt e e e e e et ettt e e e e e saaa b e b aeeeaeeeesaasaseeeeaeeeeaansssaeeeaeeeeeannstseneeaaanans 125
6.1.5 APUNDMETUUECKME KOMAHID......eeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeesseessssessssssssssssssssssssssssssssssssssssnnnssnssnnnsnnnnns 127
6.1.5.1 KomaHga MOD (nony4YeHNe OCTATKA OT AEIEHUST) .....uuvrreeeeeeeieiiiiereeeeeeesesinirreeeeeaeessennssseneeeaesas 128
6.1.6 KOMAHIA IMOVE ...t aeanananans 136
6.1.6.1 KomaHOa SWap (OBMEH BAMTOB) ....c.ceiuuiieiiiiieeeeiiiiee e ettt e e ettt e e e ebee e e e ebee e e e anee e e e enteee e ennbeeeeenees 140
6.1.7 [T eT=ToTo] oF= K To] == T TSR TPPRRSPPRIN 141
6.1.7.1  KomaHabl MacLUTABNPOBAHNSA Y HOPMATMBALMM . ..ceeeeeeieeeieeeeaaaeeeaeeeeeeeeaaeessanneneeeeaeaeseaanneneeees 143
6.1.8 YNPABNEHNE MPOTPAMMOWM......cceiuuteeteiitieteaateeeaeaeteeaeasseeaesaasbeeesanbeeeeanbeeeeaanseeeeaanbeeeeeanbeeesanees 144
6.1.9 JIOTUUECKME OMEPALINM ...t e e e et e e e e e e e ettt e e e e e e e s e e nneseeeeeeee e e s nnsneeeeaaeeeeaannnneees 146
6.1.10 Onepauny COBUra N LMKITUUECKOTO CABUIA. ......uveeeeeeeeeeetieeeeeeeaeeeeeiraeeeeeeaeeesainreseeesaaeeeeasnsssneess 150

[Mporpammupyembiv KoHTponnep S7-1200
6 System Manual, 11/2009, A5SE02669003-02



ColdepxxaHue

6.2 PaCLUMPEHHBIE KOMAHDBI . ....c.eciieieeteteeeeeeeteseitaeeeeeaeeesaaasesaeeeaeeessasssssaeeeaeessaasssseseaeaesesaansnsesneeeansh 152
6.2.1 O6wme napameTpbl OLUMOOK ANS1 PACLUMPEHHBIX KOMAHL, +vvvvveeeeeieerrreeeeeaeeeeeaarnreeeeaaeesseennnseeess 152
6.2.2 KoMaHOb! 45151 HACOB M KANEHOAPS «.eeeereeeeeiuutereeereeeessaanereeeeaeeesesaasnseseeeaasssaaasssssseeaeeessnmnnseseees) 153
6.2.3 Onepauunn Hag CTPOKAMM N CUMBOITAMMU.........uveeerrraeesaannreeeeeeaeessaannensneeaeeesaaannsssneeaasessmmnssssseeee) 156
6.2.3.1  OB30P OAHHBIX CTPOKM ....eeeieieiieeeaiieeeeeauteeeesauteeeesaateeeesambaeeeeaaseeeeeabeeeesaasteeessastneeesanseeessaseeesans| 156
6.2.3.2 KoMaHabl MPEOOPABOBAHMS CTPOKM ....cceuvrereeiurrereeiasrereesassseeesansseeessassseessasssseesasssseessnssseessnsssnes 157
(SIZ20C TG B @ 1 1= T oY= TN 1 1 I oo X o f o To ¢ 1. SO 168
6.2.4 KomMaHab! yNPaBneHUsI MPOFPAMMOWM .........cuueeeieeeeaeeeeaaeeeeeeeeaaeeeeaaneeeeeeaeaesssaannnseeeeeaaeesaaannnneeeeee) 176
6.2.4.1 COpPOC KOHTPOMSA BPEMEHM LIMKITA ... uitiiriieeeeeeeeeettteeeeeeeeeeeeauasseseeeaesesaaaasssseeesaeseesasnssssneeseaeens] 176
6.2.4.2 KOMAHOA OCTAHOBKM LIMKITA . ....uuunieierneeeeenseeeteeeeeaasseesaaasessaaaseessassaesasassesaasesssnsssessnnsssssnnsearsnnsh 177
I R T (oYY F= TR S CT=] = o | 178
6.2.5 KOMMYHUKALMOHHBIE OMEPALMM .......ceeeeeeeeeeeeeeee e ee e ee e e e e e e e e e e e e e e e e e e e e e et ee et e e e e eeeeeeeeeeeeseeeeeeeeeene) 181
6.2.5.1 OOMeH gaHHbIMK Yepe3 OTKPbITBIA Ethernet ... 181
6.2.5.2 KomaHabl 4NA OBYXTOUEUHOTO COEOMHEHMS ..oeeeeeeiiieiieeeeeeeeeeeteeeeeaaeeesasnnsesneesaeesesannnneeeeaeeeens] 196
6.2.6 KOMAHBI MPEPBIBAHMST «.....eeiieeittieeeeittieeeeteeee e sttt ee e sttt e e e ssee e e e s nse e e e sanseeeesansseeesannseeeeannneeeeannnees] 197
6.2.6.1 KoMaHAbI AttaCh M DEACK ........cooeeeee e e e e e e eeaaan) 197
6.2.6.2 KomaHabl 3anycka U OTMEHbI MPEPBLIBAHUN C 3AAEPMKKOM ......eueeeeeereeeeeiaieiieeeeaaeeeaaeneeeeeeaaeeeans] 200
6.2.6.3 KomaHabl akTMBM3aUMN N OeAKTUBN3ALMMN NMPEPBLIBAHUM ........uuniiiieeeieeeieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeas, 203
6.2.7 I o1 a1 T oo == T = S| 203
6.2.8 KoMaHab! YNPABNEHUS MEPEMELLEHMEM ........eeiiiiaeaiiaiuitiieeeeaaaeaaaaueseeeeeaaaaeaaanssseeeaaaassaaannreeeeees) 204
6.2.9 KomMaHaa hOPMUPOBAHUS UMIMYTTBCOB ........uuteeeeeeeeeaaauueeeeeeeaeaesaaanesseeeeaeassaaasssseeeaaassesaaasnseseeees) 206
6.2.9.1 KomMaHOa CTRL PWM ...ttt e e e e e et a e e e e e e e e e nnbaneeeeaeeeeanans| 206
6.3 NOBanbHbIE BUOTMOTEUHBIE KOMBHIBI ......vvveeiiiieeeeatieeeeasteeeesanteeaessnseeaesssseeessnsseeessnssenessnssens) 210
6.3.1 L3 PRSPPSO 210
6.3.1.1 T[pegnocbinkn Ans NCnonb3oBaHNs NPOTOKONA USS .. ... 210
6.3.1.2 KOMAHOA USS DRV ...t e e e e et e e e e e e e et eeaaaaeas 213
6.3.1.3  KOMEHOA USS PORT ...ttt ettt ettt e e sttt e e s smt et e e s snteeeeesnbeeeessnseeeesanneeeess) 216
6.3.1.4  KOMAHOA USS RPIM ..ottt e e e e e et e e e e e s e st n e e eaaaesesnnnnssneeeaeeenans| 217
6.3.1.5  KOMAHAA USS _WPIM ...ttt ettt e e sttt e e e ente e e e s anteeeessnteeeeeanneeeeens| 219
6.3.1.6  KOAbI COCTOSHUA USS . ... e e e e et e e e e e e e et ae e e e e e e eesaaan e eeeeseenrnnn) 221
6.3.2 IMIODBUS ...ttt ettt e e et e e et e e e e st e e e e e sbaee e e sseeaeassseeeeansseeesansbeeeansreeasannseees) 222
6.3.2.1  MB_COMM _LOAD ....coiitiiiieieiiie ettt e ettt e ettt e e e ateee e e st e e e sssaeeesassaeeesansseeesansseeesansseeasanseeeennn] 222
6.3.2.2 MB_MASTER ... ..ottt e e et e e e et e e e e et e e e e s teeeesateeeesaraeesataeeaeans| 225
B.3.2.3  IMB_SLAVE ... .ottt e e e e e e e et et e e e a——t e e et aeeeaataeaeaareeaeannnreeenan] 237
7 PROFINET ..ot ceiiiicieteissssr e s sssms e s sssss e s sssms e s sessms e s sesns e s aassnsessassnnesssssnsesssssaneessnsaneessnssnessassnnesssssansessasans 249
71 O6MeH AaHHBbIMU C YCTPOUCTBOM MPOTPAMMUPOBAHUS ......vvveeeeiiieeeeeiieeeeesteeesenneeeesesnseeeesannees, 251
711 CospnaHne annapaTtHOro KOMMYHUKALUOHHOTO COEAMHEHUST .....uuueeieieeeeeeeeeeeieeeeaaaeeeaaneneeeeeens) 251
71.2 ([ CoTaTe o] 7 1mY/ o] 7o o)== T a1 T IR o o o] o - S 252
7.1.3 HasHaueHME IP-a0pECOB .........coooiiiiieiee e 252
7.1.3.1 HasHa4yeHue IP-agpecoB yCTpOMCTBY NpOrpaMMmMpPOBaHNA U CETEBLIM YCTPOWUCTBAM.............. 252
7.1.3.2 HasHauyeHune IP-aapecoB B PEKUME ONHNE ........uuuuuuiiiiiiiiiiiiiiii e 255
7.1.3.3 KoHpurypmpoBaHue IP-aapeca B BALLEM MPOEKTE ....uuuuuuuuniunnaaaasesasess s sssse s se e seaneanh 257
71.4 TectnpoBaHme CETU PROFINET ..o e e e e e e e e e e eeans| 259
7.2 O6MeH JaHHbIMKU MeXay YyCTPOUCTBaMM YenoBeKo-malunHHoro nHtepdenca n MK .............. 262
7.21 KoHurypmnposaHue normyecknx ceTeBbiX CoeaUHEeHNN Mexay YCTPONCTBOM YeroBeKo-
MaLUMHHOTO MHTEPMEMCA N CPU ....ooiiiiiiiiiieecee et e e e e e e e e e e e nanraneees) 264
7.3 O6MeH JaHHBIMU MEXKAY TTK ...t e e et e e e e st e e e e snraeeeeane) 265
7.3.1 KoHdurypmnpoBaHme normdeckmx ceTeBbix coeanHeHnii mexay AByMs CPU............ccccoeevieen 266
7.3.2 KoHpurypmnposaHue napaMeTpoB NEPEeAaUM N MPUEMA ....ccceeeiiiuuieereeiaaeaaaaieeeeeeaaasaeaannnneeeeees) 267
7.3.2.1  KoHdurypuposaHue napameTpoB nepegadun and TSEND C..........coooiiiiiiiiiii e 267
7.3.2.2 KoHdurypupoaHme napameTpoB npuemMa gnst TRCV _C....ccceviiiiiiiiieecee i) 271
7.4 CIPABOUHBIE [AHHDBIE .......uvviiiiieeeeeiiiteteeeeeeesesataseeeeaaessaaaasssseeeaaaessaasssseeeeaassssaassnseneeeaesssnnnsnrens) 275
7.41 Mony4yeHune agpeca Ethernet (MAC-agpeca) onst CPU.........oooiiiiiiiie e 275

[Mporpammupyemsiv KoHTponnep S7-1200
System Manual, 11/2009, ASE02669003-02 7



CodepxxaHue

7.4.2 KoHdpurypmpoBaHue cuHxpoHusmnpytoLero ceteoro npotokona (NTP).......cccveveeveeeeviiinneee, 277
8 OBYXTOUEUHAA CBASb (PP).....o i s e se e e s s mn e s e e e en s mn e ne s smnnnnas 279
8.1 Mcnonb3oBaHne KOMMYHUKALMOHHBIX Mogyne RS232 n RS485........oovviiceeeeee e, 280
8.2 KoHduryprpoBaHue KOMMYHUKALMOHHBIX MOPTOB ......uvvereeiuiereeaaiteeeesauteeeesasreeesannneeesannneeesennnes 281
8.3 YNPABNEHUE MOTOKAMY ....ueviieieiiiieeeeatteee e ettt e ettt e e e aaste e e e asbee e e s anbee e e s nnbe e e s annb e e e e anbeeeeeanneeeeeannee 282
8.4 KoHpuryprpoBaHue napaMeTpoB MPUEMA U NEPEOAUM ......eerreereiiiiieieeeeaaaaeaaieneeeeaaaeeeaaneneees 284
8.5 MporpammmnpoBaHue obmMeHa AaHHBIMU Yepe3 PP ..., 290
8.5.1 ADPXUTEKTYPA OTIPOCE. . eeeeeeeeaeeeeeaeeeeeeeeaeeeaaauateeeeeaaeeaaaannsseeeeaeeeaaaannnseeeeaaaeeaaaannseneeaaeeeaaaannseees 291
8.6 KomaHgbl A4NA OBYXTOUEYHOTO COEAMHEHMST .....uvueuenenenennnnn e s s e s anananaeananananae s 292
8.6.1 O6wme napameTpbl KOMaHA, ANS1 ABYXTOYEUHOTO COEAMHEHUSI ....eeeeeeeeeeiiiireeeeeeeeeeernreeeea e 292
8.6.2 KOMaHAA PORT _CFG....ooiiiiiiiiie ettt ettt e e et e e e e bt e e e e eab e e e e e eabaeeessnbreeaeans 294
8.6.3 KOMaHAA SEND _CFG.....ooiiiiiiiii ettt et e e e et e e e e et e e e s st ae e e e sbaeeaeans 296
8.6.4 KOMAHAA RCV _CFG .. ..ottt e e e et e e e e eabae e e e eaba e e e e aabeeeeeans 298
8.6.5 KOMAHAE SEND PP ...ttt e e e e e e e e et r e e e e e e e e s nneneeeeeaaeeeannns 305
8.6.6 0TV = T = T O I PR 308
8.6.7 KOMaHZAE ROV R ST ... ittt e e et e e e ettt e s et e e e e sab e e e e enbeeaeesnsaeeeeannes 309
8.6.8 o]V E= T Ya b= RS € N €1 = E R 310
8.6.9 KOMAHOA SGIN_SET ...ttt et eeeeeeeeaeeeasasarstssseatssststassbssssssnsssnsnsnsnsssnnnnnnnnns 31
8.7 OLUNMBKI ... 312
9 MHcTpyMeHTanbHble CpeACcTBa OHITAMHOBOIO PEXMUMA U AUATHOCTUKM ....covveeeeerrssssmrnrssssnresssssnnens 317
9.1 CBETOOMOOBI COCTOSTHMS ......ceeeieetteeeeeeeteeetete s e e eeeseaa e eeeeesessaaa s eesaeeesstann s esesesessbanansesseeessnannss 317
9.2 CospgaHne oHNanHOBOIrO COEAUMHEHMSA C CPU ......oooiiiiii e 319
9.3 YCTaHOBKA |P-aApECA N BPEMEHM CYTOK .....eeieeiiiiieeeiiieeaeanteeeesanneeaesannteeessnteeesaanneeeseanneeeeesnnees 320
9.4 MaHenb onepaTopa A58 OHAANHOBOTO CPU ... 320
9.5 KOHTpOnb BpeMeHM LUMKa N NCMOSNb30BAHMS MAMSITU . ...ueeeeiireeeeauieeeeeanreeeesanieeeessnneeeessnneeeeeans 321
9.6 OTobpaxeHune aMarHOCTUYECKMUX COBBITUIA B CPU ........oooooiiiiiiieeee e 322
9.7 Tabnuubl HAbNAEHNSA ANS KOHTPONSA NPOrPaMMbl MOMb30BATENIS .....cceeeeviveeieeeee e 323
A TEXHUUECKUE LAHHDBIC ...cceeuereiiiirerreemaessirerrersnsssssssereerssnsssssssseressnssssssseesessnssssssssseesssnnsssssssereesnsnsssssssnesnnnn 329
A1 OBLLUNE TEXHUHYECKME [AHHDBIE ... 329
A2 CPU 335
A.2.1 TexHnudeckne OaHHBIE CPU 1211C .t e e e e e e e e raa e eaes 335
A2.2 TexHn4yeckne OaHHBIE CPU 1212C .. ... et e et e e e e e e e aes 340
A2.3 TexHnueckne OaHHBIE CPU 1214C ... 345
A.3 LincbpoBble cnrHanbHbIE MOAYIIM (SIM) ...cccii e e e e e 351
A.3.1 TexHndeckne gaHHble unpoBoro moaynst BBOAA SM 1221 .....cccvveiiieeie e 351
A.3.2 TexHndeckne gaHHble umnpoBoro moaynst BbIBOAA SM 1222 .........covveieeiiiciiiieieeeee e 353
A.3.3 TexHudeckne gaHHble uncposoro moayns Beoaa/BbiBoga SM 1223 .......ocvvviiveeeeieieeee, 355
A4 AHanoroBble CUrHANBHBIE MOAYIM (SIM).....ueiiiiiiiii e e 358
A4.1 TexHu4eckne gaHHble aHanoroBbIX CMrHanbHblx mogynen SM 1231, SM 1232, SM 1234...... 358
A5 CUMHANBHBIE NMINATBI (SB) ittt e e b e e s anneee s 364
A.5.1 TexHudeckme gaHHble SB 1223 2 X 24 VDC Input /2 X 24 VDC Output ......ccevveeeeeeeiiiiinneee. 364
A5.2 TexHn4yeckue aaHHble SB 1232 ¢ 1 aHANOTOBBLIM BBIXOOOM .......ccccevvuueeeeeeeeeeereaeeeeeeeeernnneeenns 367

[Mporpammupyembiv KoHTponnep S7-1200
8 System Manual, 11/2009, A5SE02669003-02



ColdepxxaHue

A.6 KoMMYHUKALUMOHHBIE MOOYITM (CIM) ..eeiiiiiiiieeie et a e e s e e 369
A.6.1 TexHnueckme gaHHble CM 1241 RS48S5 .......ooi i 369
A.6.2 TexHnyeckmne AaHHbIE CM 1241 RS232 ...t e e e e e eeaaaas 370
A7 KapTbl MAMATU SIMATIC ...ttt e sttt e st e e anne e e e snnnees 370
A.8 LY L= e o] S I = (o Y T = TSR 371
A9 KabGenb Ans paclUMPEeHUSI BBOLA/BBIBOMLA .....cceeeeeeieeuurieeeeeeeeeaeeiireeeeeaeeeeeasssreseeesaeesaaasnsseneeaaeens 372
B PaCUET GANMAHCA MOLLUHOCTEM ...cceieeeeeeeesirrrresemnssssssrerresnnnssssssseeressmssssssseesessnsssssssssessssnnsssssssesessnnnnnsssssnens 373
B.2 MprMep pacyeTa MOTPEOHOCTM B MOLLHOCT M.......cccieeurireieeeeeeeeeetiteeeeeeeeeeeeenisreeeeeeeeeeeeennssseeeeaes) 375
B.3 PacueT Bawen MNOTPEOHOCTY B MOLLIHOCTM .....eveeeeeeeieiiirireeeeeeeeesaiussseseeeasssseanssseneesaasssasasnsssseees) 376
C [ Lo IV T=Y o Y= 2 1 g 2 T T T 2 | 377
TP AMETHBIN YKABATE D euuerrereiiiesssnnneeeressssassssssnsessssssssssssssnsessssasssssansnssnsssssssssannnssensssssssssnnnnssnsssasssssnnnes 381

[Mporpammupyemsiv KoHTponnep S7-1200
System Manual, 11/2009, ASE02669003-02 9



CodepxxaHue

[Mporpammupyembiv KoHTponnep S7-1200
10 System Manual, 11/2009, A5E02669003-02



O630p NnpoaykTa

1.1

BeBepeHue B IMJIK S7-1200

Mporpammupyemsiin normdeckun koHTponnep (MJK) S7-1200 o6ecneuynBaeT rmbKOCTL U
NnocTaBnsieT 4OCTAaTOYHY0 MOLLHOCTL ANS YNPaBieHUs LUMPOKUM KPYrom YCTPOWCTB,
NOAAEPKMBAOLLMX BaLLK NOTPEOHOCTM B aBTOMaTM3aUmMKn. KoMmnakTHasi KOHCTPYKUWMS, rmbkast
KOHMIrypaums 1 MOLLHBIN Habop koMaHg, aenatoT S7-1200 npekpacHbIM peLLeHneM ans
yrpaBneHunst LUIMPOKUM CMEKTPOM NPUIOXKEHWIA.

CPU ob6begunHseT B KOMNaAKTHOM KOPMNyce MUKPOMNPOLLECCOP, BCTPOEHHbLIN BIIOK NUTaHUS,
BXO[HbIE U BbIXoAHble Lienu, 06pa3yst MowHbIv MNJ1K. Nocne 3arpy3ku Ballen nporpamMmmb
CPU cogepxuTt nornky, Heobxoanmyto Anst KOHTPONS U yNpaBleHnsa yCTpoOMCTBaMu B BaLLEM
npunoxennn. CPU KOHTpoONMpyeT BXOAbl U UBMEHSIET BbIXO4bl B COOTBETCTBUM C NIOrMKOM
BaLlel Nonb30BaTENbCKOM NPOrpaMMbl, KOTOpasi MOXET BKItoYaThb OyreBbl nornveckue
onepauun, cHeT, OTCHET BPEMEHMU, CIOXHbIE MaTeMaTU4eckne ornepauum U CBs3b C ApyruMu
WHTENNEKTyanbHbIMU YCTPONCTBAMM.

Psa dyHkumin obecnedeHmnst 6e30nacHOCTU NOMOratoT 3almMTuTbL JoCcTyn kak kK CPU, Tak 1 K
ynpasnsoLlen nporpaMmme:

e Kaxgbin CPU obecneunBaeT 3alimTy naponem, kotopas no3BosisieT Bam hopMmnpoBaTb
poctyn k CPU B COOTBETCTBMU C BaLLMMK NOTPEGHOCTAMMU.

® Bbl MOXeTe MCNoMb3oBaTh "3alLMTy HOY-xay", YTOObI CKPbITb KOO BHYTPW KOHKDETHOro
6noka. Noapo6Hyto nHdopmaymio Bbl HargeTe B rnase "OCHOBbI NPorpaMMMpoBaHns”
(cTp. 99).

CPU cHabxeH noptom PROFINET gnst oomMeHa gaHHbiMm Yyepes ceTb PROFINET. Ons
obmeHa gaHHbIMKM Yepe3 ceTn RS485 nnn RS232 B Bawem pacnopsikKeHnn MMeTCs
KOMMYHUKALMOHHbIE MOOYIN.

@ Pasbem nuTaHus

& CbeMHbIV KNeMMHbI B0k Ans
NoAKMoYeHns nonb3oBaTtens (3a
asepuamu)

@ [He3po Ansa KapTbl NamMsATH Nog
BepxHen asepuen

@ CseToanoabl COCTOSHMSA OIS
BCTPOEHHLIX BXOA0B/BLIXOO0B

@y Pasbem PROFINET (Ha HWXHen
ctopoHe CPU)

PasnuyHble mogenu CPU npeanaratot
MHOroobpasHble XapakTepPUCTUKN U
BO3MOXHOCTU, KOTOPbIE MOMOratoT Bam
co3faBaTb 3pPeKTUBHbIE peLLeHNsa ans
caMblX pasHbIX NpunoxeHun. NogpobHslie
OaHHble Ans koHKpeTHbIX CPU BbI HanpeTe
B TEXHNYECKUX AaHHbIX (CTp. 329).
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1.1 BeedeHue 8 11K S7-1200

XapakTepucTuka CPU 1211C | CPU 1212C CPU 1214C
Puanyeckuin pasmep (Mm) 90 x 100 x 75 110 x 100 x 75
Monb3oBaTenbckasa namaTb

* Pabouasa namsTb e 25 K6awit * 50 Kbawit

* 3arpysoyHasi namaTb * 1 Mb6awit * 2 Mbaiita
* CoxpaHsiemasi namsiTb e 2 KbariiTta * 2 Kbanta

JlokanbHble BCTPOEHHbIe
BXOAbl/BbIXOAbl

*  uncposble
* aHanorosble

* 6 Bxogos/4 Bbixoaa
e 2 BXxoga

e 8 BX0O0B/6 BbIXOAOB
e 2 BXxoaga

* 14 Bxogos/10 BbIxO4OB
* 2BXoda

BenuunHa obpasa npouecca

1024 Gavita Bxogos (1) n

1024 Gavita Bbixogos (Q)

BuTtoBasg namatb (M) 4096 6ant 8192 bavta

[ononHuTenbHble CUrHanbHbIE Het 2 8

Moaynu

CurHanbHas nnarta 1

KoMMyHVKaUnoHHbIE Mogynu 3 (NeBOCTOPOHHEE pacLuMpeHue)

CKOpOCTHbIE CHETYMKU 3 4 6

* opfHo(asHble e 3Ha100kMy e 3Ha100kMy e 3Ha100kMy
1Ha 30 «klMy 3 Ha 30 kMY

e co casurom ¢pas Ha 90° e 3Ha80«kMy e 3Ha80kMy e 3Ha80kMy
1 Ha 20 kl'y 3 Ha 20 kly,

VIMnynbCHbIE BbIXOAb! 2

KapTa namsTtu Kapta namsatu SIMATIC (dakynstatmeHO)

Anga YacoB pealsibHOro BpemMeHun

[nnTenbHOCTb COXpaHEHUS BPEMEHN

Twn. 10 gHen / 6 gHen muHumym npu 40 rpagycax C.

PROFINET

1 KOMMYHUWKaLMOHHBIN NopT Ans ceasu ¢ Ethernet

CKOpOCTb BbINONTHEHUS
apudmeTryeckmx onepawumn

18 Mkc/komaHay

CKOpOCTb BbINOJIHEHMS ByneBbIX
onepauun

0,1 MKc/ kKomaHpy

12
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1.2 CueHaribHble rnnamsbi

Cewmencteo S7-1200 npeanaraeT psg, CUrHanbHbIX MOAYNEN U CUrHanNbHbIX NnaTt ans
pacwmpeHmnsi BoamoxxHocTenn CPU. Bbl MOXeTe Takke ycTaHaBnmBaTh SONOSTHUTENbHbIE
KOMMYHWKaLNOHHbIE MOAYNW A1 NOAAEPXKKM APYTMX NPOTOKOMOB CBsA3W. [NoapobHyo
WHPOPMALIMIO O KOHKPETHBIX MOAYMSX Bbl HANAETE B TEXHNYECKMX AaHHbIX (CTp. 329).

Moaynb Tonbko BBOA TonbKo BbIBOA KombuHauusa BBoaa u
BbiBOAA
CuvrHanbHbI Lindposon | 8 Bxogos nocr. 8 BbIxogoB nocTt. | 8 BXo4OB NocT. Toka /
mMoaynb (SM) TOKa TOKa 8 BbIXOZOB MOCT. TOKa
8 peneriHbIx 8 BxooB nocrT. Toka /
BbIXO0B 8 peneviHbIX BbIXO40B
16 BxogoB nocT. | 16 BbIxo4oB NocT. | 16 BX0o4O0B NOCT. Toka /
TOKa TOKa 16 BbIXO4OB NOCT. TOKA
16 penenHbix 16 BXOA0B MOCT. TOKa /
BbIXO40B 16 penemnHbIX BbIXO40B
AHanorosbIv | 4 aHaNOroBbIX 2 aHanoroBbIX 4 aHanoroBbIx Bxoaa/
BXoAa BbIXO4a 2 aHanoroBbIX BbIXxoga
8 aHanoroBbIX 4 aHanoroBbIX
BXOA0B BbIX04a
CurHanbHasa nnata | Liudpposas - - 2 Bxofa nocT. Toka/
(SB) 2 BbIXO4a NOCT. ToKa
AHanorosasi - 1 aHanoroBsbIn -
BbIxoA
KommyHuWKaLmoHHbIn moaynb (CM)
* RS485
¢ RS232
1.2 CurHanbHble nnaTbl

CurHanbHas nnata (SB) npegoctaBnseT BO3MOXHOCTbL J00aBNATE BXOAbI/BbIXOAbI K
Bawemy CPU. Bbl MoxeTe ycTaHoBUTb 0gHY SB ¢ undpoBbIMKU v aHanorossiMu
Bxogamu/Bbixogamu. SB nogkntodaetca cnepean CPU.

e SB c 4 undposbiMM BXogaMu/BbIxogamu (2 BxoAa MOCT. TOKa U 2 BbIXoAa NOCT. TOKa)

® SB ¢ 1 aHanoroBbIM BbIXOA0M

@ CeToamoabl cocTosiHUA Ha SB
@ CbEeMHBbIV KNEeMMHbIN 610K ANst NOAKIIYEHNs NoNb3oBaTenst
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1.3 CueHanbHble Modyu

1.3 CurHanbHble moaynu

Ona pacwmpenns dyHKLMOHanbHbIX BO3MoXHocTer CPU Bbl MOXeTe ncnons3oBaTb
CUrHanbHble moaynu. CurHanbHble MOAYNM NOAKIYANTCH C NpaBoi cTopoHbl CPU.

@ CeToaunoabl COCTOSHUSI BXOL,0B/BbIXOA0B CUrHANbHOro Moayns

@ LUWHHBIA coegnHuTenb

@ CbeMHbIi KNneMMHbI BroK ANns NoakntoYeHns nonb3oBaTens
1.4 KoMMyHUKaLMOHHbIE MOaAYyNN

CewmerictBo S7-1200 npegocTaBnsaeT B pacrnopshkeHme KOMMYHUKaUuWoHHble moaynu (CM)
ONa pacwmpeHmns yHKUMOHaNbHbIX BO3MOXHOCTEN cuctemsl. Mimerotes asa
KOMMYHMKaLMOHHBIX Mogynsi: RS232 n RS485.

e CPU nognepxuBaeT [0 3 KOMMYHUKALMOHHbLIX MOAYIei

e Kaxpgbin CM nogkniovaetcs k nesow ctopoHe CPU (unu k nesoii ctopoHe gpyroro CM)

@ CeeToamoabl COCTOAHMS AN KOMMYHMKALMOHHOIO MOAYNMs
@ KoMMyHMKaUMOHHbIN pasbem
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1.5 STEP 7 Basic

1.5 STEP 7 Basic

MporpammHoe obecneyeHne STEP 7 Basic npegoctaBnsaeT B pacnopsikeHue nonb3oBaTens
yaoOHyto cpefy ons pa3paboTkn, pegakTMpoBaHMs U KOHTPOIS NOrMKN, Heobxoanmon Ans
yrnpaBreHus Ballnm NpunoXeHneMm, BKNoYast MHCTpYMeHTanbHble cpeacTaa ang
ynpaBneHus 1 KOHUrypmpoBaHUs BCeX YCTPONCTB B BalleM npoekTe, Takux kak MK n
YCTPOWCTBA YENoBEKO-MaLUNHHOIO MHTepdenca. [Ans ynobctea n adpekTMBHOCTY B
pa3paboTke ynpaBngaLen nporpaMmmMbl 414 Bawero npunoxeHusa STEP 7 Basic
npeaocTaBnsieT B pacrnopshkeHve ABa A3blka nporpammupoBanns (LAD n FBD), a Takke
obecneunBaeT MHCTPYMEHTanbHbIMW CpeacTBaMum AN CO34aHUsA U KOHUTYPUPOBaHUSA
YCTPOMCTB YeroBEKO-MaLLUMHHOIO MHTepdenca B Ballem npoekTe.

YTo6bl NTOMOYb BaM B noucke Heobxogumon Bam nHgopmaumm, STEP 7 Basic
npegocTaBnaeT OOLUMPHYI0 OHNANHOBYO CUCTEMY MOMOLLM.

Ons yctaHoBkn STEP 7 Basic BctaBbTe komnakT-guck B guckosog CD-ROM Bawwero
KoMmnboTepa. MacTep ycTaHOBKM 3anyckaeTcsl aBToMaTUYECKM U BbliAeT BaM NOACKasKu B
npoLecc ycTaHoBKW. [iNst Nnony4yeHnst gansHenwen nidopmaumm obpatutecs kK danny
Readme.

Yka3saHue

[ns yctaHoBku nporpammHoro obecnevennss STEP 7 Basic Ha MK ¢ onepaumoHHon
cuctemon Windows 2000, Windows XP unu Windows Vista Bbl JOMKHbI BOWTU B CUCTEMY C
NpyBUNErMSAMU agMUHMUCTpaTopa.

[Mporpammupyemsiv KoHTponnep S7-1200
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1.5 STEP 7 Basic

1.5.1

16

Pa3nunyHble npeactaBrieHnsa Aons obneryeHus paGOTbI

[ns nosblleHns Ballen NPON3BOAMTENBLHOCTY NopTan KOMNMEKCHON aBToMaTnsaumm
(Totally Integrated Automation Portal) npegoctaBnsieT B Balle pacnopsbkeHue asa
pasnuyHbiX Habopa MHCTPYMeEHTarnbHbIX CPEACTB: NPOBNEMHO-OPUEHTUPOBAHHBIN Habop
nopTanoB Ans OTAemNbHbIX PYHKLMUIA (NopTanbHoe npeacTaBrneHne) n NPpoeKkTHO-
OpWEHTUPOBaHHOE NpeacTaBreHne ANEeMEHTOB B NPOeEKTe (NpPOoekTHoe npeacTasneHue). Bol
npvHUMaeTe peLleHre, B KakoM NpeacTaBneHumn Bl cMoxeTe pabotaTe Hanbonee
apdekTnBHO. OQHMM LLENYKOM MbILIN Bbl MOXETE NepeXoanTb OT OQHOro NpeacTaBneHns K

npyromy.

lNopTanbHoe npefcTaBneHne
JaeT PYHKUMOHanNbHbIM B3rnss
Ha 3aJaym NpPoeKTa u opraHusyeT
PYHKLMN UHCTPYMEHTamNbHbIX
CPEeACTB B COOTBETCTBUM C
3agavamu, KOTopble OOMKHbI
ObITb BbIMNOMHEHbI, HANpPUMep,
KOHUrypmpoBaHue annaparypbl
n ceTen.

Bbl MoXxeTe nerko onpegenuTs,
Kak Bbl XoTenu G6bl 4ecTBOBaTb
N KaKyto 3agadvy BblOpaTb.

MopTanbHoe npeacTaBneHve
AaeT J0CTyn KO BCEM
KOMMOHEHTaM BHYTPW MpoeKTa.
Mmes BCe 3TV KOMMOHEHTLI B
O[HOM MecTe, Bbl Nony4aeTe
Nerkvim gocTtyn K nodomy
acnekTy Ballero NnpoekTa.
lMpoekT cogepXuT BCE
co3gaBaeMble 1 rOTOBbIE
3N1eMeHTbI.

Ik Praprct wirw Gprrerd profect CADSmmants sad LottiagiUrer 0 sa Dt atiipmeniiints Prapact]

Poya O verw  wiet  Omian  Cpiees  Tesls  Wedew i | :
G xievemea & X WS K W WL s I LAR " s PORTAL
1 |

Deias & Wetswiview  [Jf Dreeview [ Cotaleg |

2 Bl mcn = g B e T by W

=l
= -;u ol 1 * o matie
R it
A Trvcen Bty
= L i e
[ e e ]
[ Tar——
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T

VAR (| VATl
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1.5 STEP 7 Basic

1.6.2 [JocTyn K nomoluu B f1to60mM MecTe nporpaMmmbli

EbICprIe OTBEeTbl Ha Balln BONpPOCHI

YTtoObl Bbl MOrnn ObICTPO 1 9 dEKTMBHO peluaTh Bawm 3agayum, STEP 7 Basic
npenocTaBnsieT B Balle pacnopsKeHNe MHTENNEKTyanbHY NOMOLLb TaM, IAe OHa HyXXHa:

® [lone BBOAA NPeAOCTaBnsieT BaM HEOOXOAMMYHO MOMOLLb A4S NpaBUibHOro BBOAA
AaHHbIX (JonyCcTUMble AManasoHbl M TUM AaHHbIX) B 3TOM none. Ecnu, Hanpumep,
BBOAUTCH HEOOMYCTUMOE 3Ha4YeHne, TO NOSBNSIETCS OKHO C TEKCTOM COOOLLEHNS,
copepallero 4onycTMMbIiA nanasoH.

® HekoTopble U3 BCNIbIBAOLLMX NOACKA30K B UHTEpdence (Hanpumep, Ans KomaHa)
npeacTasreHbl B BUAE "kackaga", 4ToObl NpeoCcTaBUTh JOMONMHUTENBHYIO MHChopMauumio.
HekoTopble M3 3TUX KackagHbIX NOACKA30K AAl0T TakKe CCbIIKM Ha POACTBEHHbIE TEMbI B
OHITatHOBOW MH(OPMALNOHHONM cUCTEME (OHarHOBasi MOMOLLb).

Kpowme Toro, STEP 7 Basic coaepxuT o0LInpHY0 MHPOPMaLMOHHYI0 CUCTEMY, KOTopast
MOMHOCTBIO ONUCBIBAET (PYHKUNOHANbHbIE BO3MOXHOCTU MHCTPYMEHTarbHbIX CPEACTB
SIMATIC.

Momowb npun BBoAe U KaCKaaHble BCNJibiBakowmne noaCKa3Ku

HeKOTOpre nonga BBoAa AnA AnanoroBbiX OKOH 1 KapTo4ek
3apay obecneumnsaloT obpaTHyIo CBA3b B BUAe
oTobpaxkaemMoro Ha aKpaHe OkHa coobLLeHns, KoTopoe
MHMOPMUPYET Bac 0 Heob6XxoaAMMOM AuanasoHe 3Ha4YeHun n
TUNe AaHHbIX.

OnemMeHTbl NporpaMMHOro uHTepdenca cHabXeHbl BCNbIBAKOLWUMM NOoACKa3KaMu,

00 BACHALLMMN (DYHKLMOHANbHbBIE BO3MOXHOCTU 3TOro aneMeHTa. Hekotopble 13 aTnx
3aNeMeHTOoB, Hanpumep, nuktorpammel "Open [OTkpbITh]" nu "Save [CoxpaHuTb]", He
TpebyloT AonoNHUTENBLHON NHGopMaumm. OoHaKo HEKOTOPbIE U3 ANTIEMEHTOB CHabXeHbI
MexaHM3MOM ANt oTobpaXkeHus1 4ONONHUTENBHOIO ONMCcCaHNSA anemMeHTa. 3Ta
pononHutenbHas nHdopmMaumsi oTobpaxkaeTcs B KackagHOW BCMIbIBaAOLLEN NOACKA3KE.
(YepHbIi TpeYronbHWK psAOM CO BCMIbIBAOLLIEN NOACKA3KOM yKa3blBaeT, YTO MMeeTCs
JononHuTenbHas nHdopmaums.)

BcnnbiBatoLwasa nogckaska nosiBnseTcs, korga w MNetwork devices

Kypcop HaxoauTcs Haf 9NeMeHTOM Enables the
nporpammHoro nHtepdenca. Ana nonyydeHnsa | graphic
OOMONHUTENBHOM MHOPMaLMM NPOCTO networking of
HaBeauTe Kypcop Ha BCMIbIBAOLLYIO intlerfﬂCES- .
NnoAckasky. HekoTopble 13 KackagHbIxX ~eliEirn king

dewices in the

BCNIbIBAIOLLMX NOACKA30K NPEAOCTaBNSIOT network view

TakXkKe CCbIfIKM Ha COOTBETCTBYHOLLME TEMBI B
MHdOpMaLMOHHON cucteme. LLlenyok Ha aTon
CCblnike oTOBpaxaeT COOTBETCTBYIOLLYIO
Temy.

[Mporpammupyemsiv KoHTponnep S7-1200
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1.5 STEP 7 Basic

UHdopmaumnoHHasa cuctema

18

STEP 7 Basic npeoctaBnsieT B pacnopsbkeHne OBLIMPHYI0 OHITaNHOBYHO MHGOPMALIMOHHYHO

cuctemy, onvceisaroLwyto Bce npoayktel SIMATIC, koTopble Bbl yCTaHOBMIW. JTa

MHOPMaLMOHHasA cMCTeMa BKIoYaeT B cebs1 Takke CnpaBoYHY0 MHAOPMaLIMIO U NPUMEPDI.

[ns BbI3oBa MHPOPMAaLMOHHOWM CUCTEMBI BbIbEpUTE OAHY M3 CriegyoLmxX To4YeK AoCcTyna:

® B noprtanbHOM NpeAcTaBieHUn OTKPOWTE CTAapTOBLIV MOPTar U LWENKHUTE Ha KOMaHae
"Help [MomoLwub]".

® B npoekTHOM npeacraBneHmun Boibepute B MeHto "Help [Momolyb]" komaHay "Show help
[MokasaTb nomoLyb]".

® B kackagHOM BCNNbIBaKOLLEN NOACKA3Ke LLENKHUTE Ha CCbifke, YTobbl 0TOOpa3uTb
JanbHenLwyo nHpopmaLmio no 3aTon Teme.

MH(*)OpMaLI,VIOHHaH CUCTeMa OTKpbIBA€TCA B OKHE, KOTOPOE He 3aKpbiBaeT pa60tw|e obnactn.

LLlenkHnTe B MHOpMaLMOHHON cucTeMe Ha kHorke "Show/hide contents [[Noka3aTb/cKpbITb
cogepxanue]”, 4ytobbl oTobpasnTbL cogepkaHne n ocBoboaNTb OKHO nomMoLu. Toraa Bbl
CMOXeTe U3MEHATb pa3Mep 3TOro okHa. [Ins BbINONHEHUSA noncka B MHMPOPMaLMOHHON
cucTeMe no Teme Unu KNi4YeBoMy CnoBy ucnone3ynte Bknagky "Contents [CogepxaHue]”
unu "Index [MNpegmeTHbIN ykasaTenb)".

OKHO nomMmouwm (ﬂO OKkHO NOMOLUU C OTKPbITbIM CoAepXXaHuem
YMOI4aHuo)
Siemens - Information Syst... — O X Siemens - Information System
@00 | &
——"5how/hide table of contents
Corlemts | Index  Seaich| Favorites
[ [infomation system
# M Readme
Readme r ! Iristaliation Readme
# M First steps
Getting Started # M Intioduction to the TIA Portal Getting Started
# M Ediing projects
Introduction to the TIA Portal # M Configuing devices and netwarks Introduction to the TIA Portal
5 M Programming 3 FLC
mﬂhm - ! Visislize POCASIAS mm ms
% M Using onlne and diagnostics functions
# M Glossary
Configuring Devices & Networks Configuring Devices & Networks
5 y
O N
PLC programming \ PLC programming \ g
Visualizing Processes ] Visualizing Processes I
L L
Using Online & Diagnostics Using Online & Diagnostics
Help on the Information System Help on the Information System
Glossary Glossary
i | 2

[Mporpammupyembiv KoHTponnep S7-1200
CuctemMHoe pykoBoacTso, 11/2009, ASE02669003-02



0630p npodykma
1.5 STEP 7 Basic

YkasaHue

Ecnun STEP 7 Basic makcumumanpoBaH, TO Wen4oK Ha kHonke "Show/hide contents" He
ocBoboxaaeT OkHO NomMoLLmM. YTobbl 0cBOGOAUTE OKHO MOMOLLM, LLENKHUTE Ha KHOMKE
"Restore down [BoccTtaHOBUTL cBEpHYTOE cocTosAHME]". Torga Bel CMOXeTe nepemeLLats u
N3MEHATbL pa3Mep OKHa NMOMOLLMN.

[Mporpammupyemsiv KoHTponnep S7-1200
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1.5 STEP 7 Basic

Pacnevyatka Tem us MHd)OpMaLIMOHHOﬁ CUCTeMbl

[na pacnevatkun TeM n3 MHHOPMaLMOHHOW CUCTEMbI LLIENKHUTE Ha KHonke "Print [[NevaTtaTb]"

B OKHEe nomotLiun.

Siemens - Information System

isplay priﬁﬁnﬁ dialog

Conlents |Inden | Seasch| Favorles|

® M Readme
@ M instalation
@ M First steps

& M Editing projects

® M Glossay

& M Intioduction to the TIA Poral

® M Configuing devices and nelwarks

® M Programming a FLC

@ M Visualizs piocesses

& M Using onfing and diagnostics functions

" l;l-lm. o 1 =
1] Biemation The basics of projects '.
" Fastasepa
B imoradennen 10 o TiA Fanal
] i % Provists are wied % organiie T 10 age of data and program i e 1uAng om Fup e ston of
po v pmaton wehAon The data Tt mades up 2 prived Aichaden Fa lowing
b Fpe # CONMEUratn daks o FreIE RS 3 DTN 3 LTETnE Gk oy MR
e —— & Prijtengngsning $ili e commanion gre npleony
o Sy gt et & Promstengrasnng 2 KT S e
o SR Al
o Dovleting propeota Pinjoct Badiarehy
B Campating pragra dese (o i et w0 ot e e F b, AT o B, T £0A0H B0 Betanged
B Gl pieedt Sath wivaw wiruchate (peoieet herarohyl
B LRl PeigEO it o Thi T Aot e WY B S Divrldd w1 AT WA anth
B Priesing project ssndenta 5 DGR e M bty
B | bgrenen presoy Coumeraen oty oF e rciatl Bl onire Bidens, B e iengle, e miuo Saphayed i e prciadt
B[ Ve andinpldasing nprsy | TeR
. -lﬂ-lmmwll
» [ wierhing with pertiits
Wy wath pre il enga et
B Worineg with Barasiat
B PRAEI] e Sl
B g crsnnerlertedey
B | Condgrarng drusoes wrv netwerhy
L Wiﬂt
B Wil i i
B Uring enline sed Sagrat b
B ey
LI — 1]
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Onsa pacneyaTtkn Tem n3
WHGOPMALMOHHOW CUCTEMBI
LeNnkH1Te Ha kHonke "Print
[MevaTaTtb]" B OKHE NOMOLLMW.

Hunanorosoe okHO "Print
[MeyvaTsb]" no3BonsieT
BbIOMpaThb TeMbI ANs neyaTtu.
OGpaTtnTe BHMMaHWeE Ha TO,
4TOObI OKHO coaepXaro
Kakyto-HMbyap Temy. 3aTemM
Bbl CMOXeTe BblOpaTb Ans
neyartu nobyro Opyryo Temy.
LLlenkHuTe Ha kHonke "Print
[MevaTaTtb]", 4TOOLI OTNPABUTL
BblOpaHHbIE TEMbI HA CBOW
npuHTEp.

Mporpammupyembliii koHTponnep S7-1200

CucTtemHoe pykoBoacTso, 11/2009, A5SE02669003-02
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1.6 MIHOukamopHbie naHenu

1.6 UHamnkaTopHbIe naHenun

Tak Kak BM3yanusaumsi CTaHOBUTCSI CTaHAAPTHLIM KOMMOHEHTOM KOHCTPYKLUM GONbLUMHCTBA
MalluH, To 6a30Bble NaHenun YenoBeko-MallnHHoro nHTepderica SIMATIC npeaocrtaBnstoT
B pacrnopsikeHue YCTPOMUCTBa C CEHCOPHbIM 3KpaHOM ANS peanv3alMm OCHOBHbIX 3aau
onepaTtopa no KOHTPOro 1 yrpasneHuto. Bce naHenn nmetoT cteneHs 3awmTsl IP65 n
mmetoT ceptudmkatbl CE, UL, cULus u NEMA 4x.

KTP 400 Basic PN * 128 nepemeHHbIX

¢ MoHoxpomHbIi (STN, wkana ypoeHs * 50 nsobpaxeHun
ceporo) npouecca

e CeHCOpHBbIN 3KpaH 4" * 200 npepbiBaHui
C 4 TaKTUNbHBIMW KNaBuLLaMm * 25 KpuBbIX

e OpueHTauus KHUKHas unm « 32 KB namstvi ans
anbbomHas peLenTos

* Paswmep: 3.8" e 5 peuenTos,

20 3anucen gaHHbIX,
20 KOMMOHEHTOB

* PaspeleHue:; 320 x 240

KTP 600 Basic PN * 128 nepemeHHbIX
e LlgetHoi (TFT, 256 uBeToB) ¢ 50 usobpaxxeHuii

11 MOHOXpoMmHbIn (STN, npovecca

LUKarbl YPOBHSI CEPOro) + 200 npepbiBaHMii
* CeHCopHbIN 3KpaH 6" « 25 KpuBbIX

€ 6 TaKTUNbHBIMY KNaBULLIAMM

e 32 KB namatun ans

e OpueHTauus KHUXKHas unm peLenToB

anbbomHas

" * 5 peuenTos,
* Paswvep: 5.7 20 3anucei aaHHbIX,
¢ PaspeleHne: 320 x 240 20 KOMNOHEHTOB
KTP1000 Basic PN e 256 nepeMeHHbIX

[Mporpammupyemsiv KoHTponnep S7-1200
CuctemHoe pykoBoacTso, 11/2009, ASE02669003-02

LiBeTHow (TFT, 256 uBeToB)

CeHcopHbin akpaH 10"
C 8 TakTUNbHbIMMU
KnasuLlamu

Paswvep: 10.4"
PaspelueHmne: 640 x 480

TP1500 Basic PN

* LiBetHon (TFT, 256
LBETOB)

e CeHcopHbIl akpaH 15"
* Pasmep: 15.1"

¢ Pa3speleHne: 1024 x
768

50 n3obpakeHnin
npovecca

200 npepbiBaHUiA
25 KpuBbIX

32 KB namsaTtn gnsa
peuenToB

5 peuenTos,

20 3anucel AaHHbIX,
20 KOMNOHEHTOB
256 nepemeHHbIX
50 nsobpaxeHuii
npouecca

200 npepbiBaHU

25 KpuBbIX

32 KB namsaTtu ana
peuenToB (BCTPOEHHas
dnaw-namsTb)

5 peuenTos,

20 3anucel AaHHbIX,
20 KOMMOHEHTOB
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MoHTax

O6opynoBaHue S7-1200 cnpoeKTMPOBaHO Tak, YTOObI ero MOXHO ObIIO NIerko MOHTUPOBATb.
S7-1200 MOXHO MOHTMpPOBATb B CTaHAAPTHOM MynbTe yrNpaBneHns unvM Ha cTaHgapTHON
NPOdUNbLHON LWKHE, 1 Bbl MOXeTe pacnonaratb S7-1200 ropnsoHTanbHO NN BepTUKANbHO.
KomnakTHble pa3mepbl S7-1200 no3eonsaoT 3deKTUBHO UCNONb30BaTh NPOCTPAHCTBO.

A\ nPEQYNPEXOEHVE

MJIK SIMATIC S7-1200 aBnsit0oTCSt KOHTPOMSiepamm OTKpbITOro Tuna. Mx Heobxoanmo
MOHTUPOBATL B KOpMyce, WKagy UK LeHTpanbHOM AMCNEeTYEpPCKOM NyHKTe. [locTyn K
Kopnycy, wkady nnm gucneT4epckoMy NyHKTY AOIMKEH BblTb OrpaHuydeH nuuamu,
MMerLnmMn Ha 3TO Npaeo.

HecobntogeHue aTux TpeboBaHW K MOHTaXy MOXET MOBMEYb CMEPTb, TSHKKME TENECHbIe
NOBPEXAEHUS /UMW MaTepuanbHbIi yLiepb.

Bcerpga BbinonHsnTe atn TpeboBanust npyu MmoHTaxe MJIK S7-1200.

Depxute ycTporctea S7-1200 BAanu ot Tenna, BbICOKOro HanpsiXXeHUsA U 3N1IeKTPUYeCKnX

nomex

Obwee npasuno ana pasmeleHna YCTpOIZCTB BalLle CUCTEMbI COCTOUT B TOM, YTOObI
BCerga gepxatb yCTpOVICTBa, reHepumpyrLwine BbICOKOE HarnpsXXeHunda n oonblune
ANeKTpn4eckne nomexu, saajnim Ot HU3KOBOJIbTHbLIX 3J1IEKTPOHHbIX FlpI/IGOPOB, TaKux, Kak
S7-1200.

Mpwn nnaHupoBaHumn pasmelleHns S7-1200 BHyTpu nynbTa ynpasneHus obpaTnte BHUMaHNe
Ha yCTPOMCTBA, Bblgensitomne Tenso, 1 pasMeLlanTe anekTpoHHbIE YCTPOMCTBa B bonee
npoxnagHbiX MecTax cBoero wkadga. Yem MeHbLle 3MeKTPOHHOE YCTPOMCTBO HaXOAUTCS B
BbICOKOTEMMEpPaTYpPHOW cpeae, Tem BonbLLe CPOK ero Crnyxobl.

O6paTtuTe Takke BHUMaHWE Ha NPOKagKy NPOBOAKN ANS BalUUX YCTPOWCTB B
pacnpegenutensHoMm wwkady. M3berante pasmeLleHnsa HU3KOBOSMbTHBIX CUrHambHbIX
NpoBOAOB N KOMMYHMKaLMOHHBIX kabenen B 04HOM kabenbHOM KaHarne ¢ MMTaroLLmmm
npoBoJaMu NepeMeHHOro Toka 1 NpoBoAamMmn NOCTOSAHHOMO TOKa, Yepes KoTopble
Npoun3BoAATCs BbICTPble NEPEKTIOYEHNS.

[Mporpammupyemsiv KoHTponnep S7-1200
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MoHmax

OcTtaBnsanTe gocTaTouHble 3a30pbl AnNA oxnaxaeHmna n NnpoBoaKU

24

Ycrporictea S7-1200 pa3paboTaHbl 415 eCTECTBEHHOrO 0TBOAA Tenna dnarogaps
KOHBeKUMK. [na Haanexallero oxnaxaeHns Bbl 4OJMKHbI OCTaBNATb 3a30p HE MeHee 25 MM
cBepxy U cHM3y yctponcTs. ObpallanTe Takke BHUMaHUE Ha TO, YTOOLI Mexay MoaynsiMmu
BHYTPEHHEN CTOPOHOW Kopnyca ocTaBarcsi 3a30p He MeHee 25 MM.

A\ ocToPoxHo

[nsa BepTMKanbHOrO MOHTaXa MakcumaribHO AoNnycTMMast TeMnepaTtypa OKpy»KatoLLen
cpenbl cHkaeTcd Ha 10 rpagycoe C. Pacnonararite BEpTUKaNbHO CMOHTMPOBaHHYHO
cuctemy S7-1200 Tak, 4Tobbl CPU Haxogurncs Ha HUXKHEW CTOPOHE MoAyrs.

Mpu nnaHnpoBaHMK pa3melleHns ans cuctemol S7-1200 ocTtaBnsaeTe 4OCTATOYHbIN 3a30p
AN NPOBOAOB M NOAKITHOYEHNSA KOMMYHUKALWOHHOTO kabensi.

|1—b25n1'n

7/

@ Bua cboky @ BepTukanbHas ycTaHoBKa
@ lopu3oHTanbHas yctaHoBKa @ Cso60aHOEe NpoCTPaHCTBO

[Mporpammupyembiv KoHTponnep S7-1200
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MoHmax

BanaHc mowHocTen
B CPU nmeeTcsa BHYTPEHHUI NCTOYHMK MUTaHWS, KOTOpbIN obecneynBaeT aHeprmuen CPU,
CUrHanbHble MOAYNU, CUrHanNbHbIE NNaTbl, KOMMYHUKALMOHHBLIE MOLYMNN U Apyrue
notpebutenu HanpsxeHnsa 24 B nocT. Toka.
B TexHu4eckux gaHHbIX (CTp. 329) Bbl HangeTe MHopMauuio o 6anaHce MOLLHOCTEN AN
HanpsbkeHusa 5 B noct. Toka Bawero CPU 1 noTpeObHOCTSX B MOLHOCTU HanpsbkeHnem 5 B
MOCT. TOKa CUrHarnbHbIX MOAYNEN, CUrHaMNbHbIX NAaT U KOMMYHUKALMOHHBIX Moaynen. C
nomMoLlbto MHcopmaumm B pasgene 'PacyeTt 6anaHca mowHocTen' (cTp. 373) Bbl MOXeETE
paccumTaTb, Kakyto MOLHOCTb (Mnun Tok) CPU MOXeT NocTaBuTb Ansi BalLen KOHUrypaumm.
CPU nmeeT Takke 6510k TUTaHUSA AaTymMkoB 24 B NocT. TOKa, KOTOPbI NOCTaBNSAET NUTaHne
24 B nocT. TOKa Ans BXOAOB, AN KaTyLIeK pefne CUrHanbHbIX Moaynemn u opyrmx
notpebutenen. Ecnn Bawm notpebHOCTM B NUTaHumn 24 B NOCT. TOKa NPeBOCXOAAT
MOLLIHOCTb MCTOYHUKA NUTaHWNS ATYMKOB, TO Bbl JOJPKHbBI NMOAKITIOYUTL K Ballen cucteme
BHELUHUA NCTOYHUK NUTaHUA 24 B nocT. Toka. B TexHnyeckux gaHHbelx (cTp. 329) Bbl HangeTte
GanaHc MOLLHOCTEN ANS UCTOYHMKA NUTaHWUSA OaTYuKoB 24 B NOCT. TOKa Anis BaLero
KoHkpeTHoro CPU S7-1200.
Ecnu BaM HyXeH BHELUHWUA UCTOYHUK NUTaHus 24 B nocT. Toka, TO Bbl AOMKHBI 00paTuTh
BHMMaHME Ha TO, YTOObI 3TOT UCTOYHMK NUTaHMSA He Obln NOAKIMYEH NapannensHo ¢
WCTOYHMKOM NUTaHus gatynkos Bawero CPU. [Ins 4OCTMXEHMA Hanny4Llen
NMOMEXOYCTOMUYMBOCTUN PEKOMEHAYETCA COEANHNUTL Mexay cobon knemmbl Mmaccbl (M)
COOTBETCTBYIOLLNX UCTOYHMKOB MUTAHUA.

A\ nPELYNPEXOEHME

MoakntoyeHre BHELUHEro NCTOYHMKA NUTaHus 24 B NocT. Toka napannensHO UCTOYHUKY
nUTaHnsA 4aT4nkoB 24 B NOCT. TOKa MOXET NPUBECTM K KOH(PNMKTY Mexay AByMS
WUCTOYHMKaMM, TaK Kak Kakgbl U3 HUX CTPEMUTCH YCTaHOBUTbL CBOW COBCTBEHHbIN YPOBEHDb
BbIXOAHOrO HaMPsXKeHMUs.

Pe3ynbTatoM 3TOro KoHMrmKTa MoXxeT BblTb COKpaLleHne Cpoka Cryx0bl nnm
HeMeANeHHbIN BbIXOA U3 CTPOSt OAHOrO 1M 060MX MCTOYHUKOB NUTaHMS C NOCIEAYIOLWMM
HenpegckasyeMblM nosegeHnem cuctemsl MNJ1K. Henpeackasyemoe nosegeHne cuctemol
MOXET MPUBECTM K rmbenu nogen, TAXKKIUM TeNeCHbIM NOBPEXAEHNAM U/nnm
maTepuanbHoMmy yuiepoy.

Brnok nuTtaHua gaT4yMKoB NOCTOAHHOIO TOKa U BHELUHUA MCTOYHUK NUTaHWS OOMKHbI
NOCTaBNATb HaNPsHPKEHWe B pasfnnuyHble NyHKTbI.

HekoTopble BxogHble nopThl 24 B nocT. Toka cuctemMbl S7-1200 coegnHeHbl Apyr ¢ Apyrom,
npuyem obLwmii NOrM4YecKMin NPoBoS CoeauHAET Mexay coBon HeCKONbKO Knemm M.
Hanpwumep, cnegytowme Lenv CoeamHeHbl Apyr C APYroM, €Crv B TEXHUYECKNX AaHHbIX OHM
0603HaYeHbI Kak "He nMeloLme noTeHumanbHon pa3esasku (not isolated)": 6nok nutaHusa 24 B
nocTt. Toka B CPU, nutatowuii BXOA KaTyLUKWU pene CMrHanbHOro Moayns, unm 61ok nutaHns
He MMeloLLIero NoTeHUMansHON pa3Bsa3kn aHanoroBoro Bxoga. Bee He nmetowme
NOTeHUMarnbHON pa3BA3kM kneMMbl M AormkHbl ObiTe NOACOEAMHEHBI K O4HOMY U TOMY e
BHELLHEeMY OMOPHOMY NOTeHuMarny.

A\ nPELYNPEXOEHME

MoakntoveHre He NMEeLLMX NOTEHUManbLHON pasBasky knemMmM M K pa3nuyHbIM ONOPHbLIM
noTeHumanam BbI30BET NOSBNEHUE HENPEAYCMOTPEHHBIX TOKOB, KOTOPbIE MOTYT NPUBECTU
K NOBPEXAEHMIO U K Henpeackasyemomy nosegeHuto MJK n nogknioyeHHoro
obopynoBaHus.

HecobniogeHne aTnx ykasaHuin MOXeT NPUYMHUTL Bpea Uinu Bbi3BaTb Henpeackasyemoe
noBefeHne, YTO MOXeT NPUBECTU K rMBenmn nnm TSHKKMM TeNecHbIM NOBPeXAeHUsIM
obcnyxuBaroLLero nepcoHana u/vnu matepuansHoMy yLiepoy.

Bcerga nogkniovante BCce He UMeloLLMe NOTEHUManbHOW pas3Bsasky knemmbl M B cucteme
S7-1200 kK ogHOMY 1 TOMY € OMOPHOMY MOTEHLMany.
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2.1 lNpoyedypbi MOHMaxa u 0eMoOHmaxa

2.1 Mpoueaypbl MOHTaXa U AeMOHTaxa

MoHTaxHble pa3mepbl (MM)

116

r —=
— A A —hL 4-|

Yctponcrtea S7-1200 WwupuHa A LUinpuHa B
CPU: CPU 1211C n CPU 1212C 90 Mm 45 mm

CPU 1214C 110 mm 55 mm
CurHanbHble Mogynu: 8 1 16 Bx0O0B/BbIXOAOB, MOCT. TOKa U penerHbIx (81, 45 mm 22,5 Mm

161, 8Q, 16Q, 81/8Q)

aHanoroBble (4Al, 8Al, 4Al/4AQ, 2AQ, 4AQ)

161/16Q penenHble (161/16Q) 70 MM 35 Mm
KomMmyHVKaLUMOHHbIE CM 1241 RS232 n CM 1241 RS485 30 mm 15 Mm
MoZynu:

CPU, curHanbHble 1 KOMMYHUKALMOHHbIE MOLYNN MPUIroAHbI ANS MOHTaXa Ha CTaHAapTHON
NPocUNbHON LWKMHE U ANa BCTpaMBaHUA B NynbT ynpasneHus. [ns KpenneHus yCTponcTea
Ha NPOUIBLHON LLIMHE NCMONb3YNTE LUMHHBIE 3aXXKUMbl. JTU 3a>KUMbI 3aLLENKMBAOTCS TakKe
B M3BMEYEHHOM MONOXEHUN, YTOObI cAenaTb BO3MOXHbLIM MOHTaX YCTPOWCTBA B NyIbTe
ynpasrneHus. BHyTpeHHMEe pa3mMepbl OTBEPCTUS ANS LWMHHBIX 3aXKMMOB Ha YCTPONCTBE
cocTaBnseT 4,3 Mm.

CBepxy 1 CHU3y OT YCTPONCTBA B KA4YeCTBE 3aLLMTbl OT Neperpesa AOIMKEH BbIAEPKMBATLCS
3a30p B 25 MM anst cBOO6OAHON LMPKYNAUMK Bo3ayxa.
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YcTaHoBKa u yaaneHue yctpouncts S7-1200

CPU nerko ycraHaBnmBaeTcsa Ha CTaHAApTHON NPOdUITbHON LUMHE UK B MyfnbTe
ynpaeneHus. [Ins KpenneHms yCTporuCcTBa Ha LUMHE C HAM NMOCTaBMSOTCS LUMHHbBIE 3aXKUMb.
3Tn 3aXNMbl MoryTt ObITb 3alUesiKHYyTbl TakKXKe U B U3BNTIEYEHHOM NOJNIOXeHUN, aenaqa
BO3MOXHbIM KPEMneHne yCTPONCTBa BUHTaMU B NynbTe ynpaseHus.

Y @
@ MoHTax Ha NpodnnbLHON LWKHE ® MoHTax B nynbTe ynpasrneHns
@ LUMHHBIN 3a3)XKMM B 3anepToM @ 3axum B M3BNEYEHHOM MOSIOKEHUN 4NA MOHTaxXa
MonoXeHun B NynbTe ynpaBneHns

Mepen ycTaHOBKOW UMW CHATMEM H0BOr0o 3NEKTPUYECKOrO YCTPOMCTBA Bbl OOMMKHbI
obecrneynTb OTKIOYEHNE UCTOYHUKA NMUTAaHUS YCTPOMCTB. Kpome Toro, o6paTtuTe BHUMaHMe,
YTOObI GbINK BLIKMHOYEHbI 1 BCE NOAKIMIOMEHHbIE YCTPOUCTRA.

A NPEOYNPEXOEHUE

YcTaHoBKa unu cHatue S7-1200 unu oTHocsLeroca K HeMy 060py4oBaHUS C BKITHOYEHHbIM
NUTaHNEM MOXET BbI3BaTb NMOPaXKEHNE IMEKTPUYECKMM TOKOM UITN HENPEAYCMOTPEHHOE
noseaeHne o6opyaoBaHUS.

Ecnu nutatowee HanpspkeHne S7-1200 1 Bcex NOAKIKOYEHHBIX K HEMY YCTPOWCTB Mpu
YCTaHOBKE UMW CHATUW YCTPONCTB HE BbIKIMOYEHO, TO 3TO MOXET NPMBECTU N3-3a
NopakeHWs AMEeKTPUYECKUM TOKOM UM HENPEeayCMOTPEHHOro noBedeHns 0bopyaoBaHus K
rmbenu nogen, TSXKKAM TENECHbIM NOBPEXAEHUAM U/Unu MatepuansHoMy yLiepoby.
Bcerga npuHumanTe Heobxogumble Mepbl NPEAOCTOPOXHOCTM U Nepe yCTaHOBKON Unm
cHsTMEeM ycTponcTBa ybeantech B ToMm, nutaHme CPU S7-1200 BbIKNtOYEHO.

Mpwn ycTaHoBKe nnun 3ameHe yctponctea S7-1200 Bceraa obpawjante BHMMaHWe Ha TO,
4YTOObI ObIN UCNONB30BaH NPaBUIbHBIA MOAYM UK YCTPOMCTBO.

A NPEAYNPEXOEHUE

YcTaHoBKa HenpaBuibHOro mogyns S7-1200 MoxeT NpUBECTU K HeNpeackasyeMmomy
PYHKLMOHNPOBaHUIO nporpammel S7-1200.

Ecnu yctporictBo S7-1200 3ameHeHo Apyron MoAenbsio, HENPaBUbHO OPUEHTUPOBAHO UK
CMOHTUPOBAHO HE B TOM MOPSAAKE, TO 3TO MOXET NPUBECTU N3-3a HEMPEeacKasyemoro
noBeAeHNs YCTPOMCTBA K CMEPTU UMM THXKUM TeNeCHbIM NOBPEXAEHUSM nepcoHana u/vnm
K MmaTepuanbHomy yuiepby.

Bcerga 3ameHanTe yctponcteo S7-1200 10 ke caMmor MOAENb, NPaBUITbHO
OPVEHTMPYWUTE ero 1 pacnosiaramte B NPaBUIIbHOM MeCTE.
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211

MoHTax

28

YcraHoBka n yaaneHue CPU

Bbl moxeTe yctaHoBuTe CPU B nynbTe ynpaBneHus nnmn Ha npousibHOM LUNHE.

YKkasaHue

MpukpennTe KOMMYHUKaLMOHHbIE Modynu K CPU 1 MOHTUpYITE BCIO COOPKY Kak OfMH y3er.
YcTaHaBnuBanTe curHanbHble MOAyIu oTAenbHO, nocne Toro, kak CPU 6ygeT yctaHoBNEH.

Ina moHTaxka CPU B nynbTe ynpaBneHus OencTBynTe crieqyowmm obpasom:

1.

MpocBepnmTe MOHTaXHble 0TBEPCTUS (M4) B COOTBETCTBUM C YKa3aHHBIMW MOHTaXXHbIMM
pasmepamu.

BbiTawuTe MOHTaXHbIE 3aXXUMbl U3 MOAyns. Yo6eguTech, YTO LUMHHBbIE 3a)XNMbl B
BEpPXHeN 1 HxkHer YacTn CPU HaxoasiTcsi B U3BIIEYEHHOM MOSOXKEHMWM.

. 3a|<pem4Te MoAyJb BUHTAMU, NOMELWEHHBbIMU B 3aKUMbI.

YKkasaHue

Ecnu Bawa cuctema noasepraeTcs CunbHbIM BUBpauusaMm, UM oHa MOHTUPYeTCS
BepTUKanbHO, TO MoHTax S7-1200 B nynbTe ynpasneHns obecneynsaeT fnyylmMn ypoBeHb
3aLmThI.

[na moHTaxka CPU Ha ctangapTHOM NpodunbHONM LWNHE AEACTBYWTE CeayoLLnMm
obpasom:

CMOHTUpYyNTE NPOUNBHYIO WKHY. MprUKpennTe ee K MOHTaXXHOW NaHenu Yyepes Kaxable
75 MM.

HasecbTe CPU cBepxy Ha NpOodUbHYO LUNHY.

BbiTawmTe WMHHLIA 3aXnM B HkHel Yactun CPU, ytobbl CPU mMor nnoTHO npuneyb K
LLIMHE.

MoepHuTe CPU BHM3 B MOHTa)XHOE MONTIOXXEHME Ha LUMHE.
Boasute 3axumbl, 4Tobbl 3akpenutb CPU Ha wuHe.

[Mporpammupyembiv KoHTponnep S7-1200
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YpaneHune

Insa nogrotoekn CPU K yaaneHuto Boikntounte nutaHne CPU n oTcoeanHnTe 3axmmbl
BBOAa/BbIBOAA, NpoBoda u kabenu ot CPU. CHumute CPU 1 NnpuKpenneHHble K Hemy
KOMMYHWKaLNOHHbIE MOAYM Kak O4HO Lernoe. Bce curHanbHble MOAYv LOMKHbI
0CTaBaTbCsH CMOHTUPOBAHHbLIMW.

Ecnn k CPU noakmntoyeH curHanbHbIn Mogyrb, U3BMEKUTE LWMHHBIN COeOUHUTEND:
1. MNMopaeHbTe OTBEPTKOM NITAHKy Ha BEPXHEN CTOPOHE CUTHANbHOrO MOAYINS.

2. Haxmute BHU3, 4TOOLI 0cBO60ANTL U3 CPU KNnemMmHbIN 61okK.

3. CaBMWHbTE MaHKy NOJSIHOCTLIO BNPaBo.

CHumute CPU:

4. BblTalWUTe LWMHHBIV 3aXMM, YTOObI MOXHO 6bIno oTcoeanHuTb CPU OT LUKHBI.
5. TMoeepHuTe CPU BBEPX 1 B CTOPOHY OT WKHbI U yaanute CPU 13 cuctemel.
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21.2 YcTaHoOBKa U yaaneHue curHaribHoro moayns

MoHTax

SM MoHTUpyeTcst nocne yctaHoBku CPU.

YpganuTe KpbIWKy ANs coeanHuTens ¢ npaBon ctopoHsl CPU.
e BcTtaBbTe O0TBEPTKY B Lenb HaA, KPbILLKOM.

¢ OCTOpPOXHO NPUNOAHUMUTE KPLILLKY BBEPX, YTOObI 0cBOGOANTL €€ OT AepXKaTens u
cHuMUTe ee. CoxpaHnTe KPbILKY AN NOCHeayoWwero NCnonb3oBaHus.

MomecTtute SM pagom ¢ CPU.
1. HaBecbTe SM cBepxy Ha NPOUIIBHYIO LLNHY.

2. BblTawyre HWKHUIA LWNHHBIA 3aXX1M, 4ToObI SM Mor
NAOTHO NPUNEYb K LLKHE.

3. MoBepHuTe SM BHM3, 4TOObLI OH OKa3arncsa psiAoM C
CPU 1 HaXXMUTe HWXHWUIA 3aXnM, 4ToObl SM npoyHo
3aKpenuIcs Ha LUMHe.

BblaBMHBbTE LUNHHBIN COEONHUTESb.

1. lNMomecTnte OTBEPTKY PSAOM C NMNAHKON Ha BEpPXHEN
cTopoHe SM.

2. COBvHbTE NNaHKy MNONTHOCTLIO BMEBO, YTOObI
CABUWHYTb LUMHHBIN coeanHmTens B CPU.

LLIMHHBbIN coeanHnTENb CO34aeT Kak MexaHnyeckoe, Tak
1 anekTpuyeckoe coeamHeHue ans SM.

[encteynte Takmm xxe 06pa3om, 4TOObl NPUCOEOMHUTL CUTHAMNBHbIV MOAYIb K CUTHarbHOMY
MoZaynto.

[Mporpammupyembiv KoHTponnep S7-1200
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YpaneHune

2.1 lNpouyedypbi MOHMaxa u 0eMoHmMaxxa

Bbl moxeTe yganuTtb SM, He yaansas CPU vnu gpyrue SM. [1na nogrotoBkn SM k yaaneHuto
Bblkntounte nutanne CPU u yaoanuTte 3axxuMbl BBOAA/BbIBOAA M npoBoga 13 SM.

OTTAHUTE Ha3af WNHHbIN
coeauHnTEnb.

1.

2.

lMomecTuTe OTBEPTKY PAOOM C
NnaHKov Ha BepxHel cTtopoHe SM.

HaxxmuTe BHU3, 4TOObI
0CBO6OANTL KIEMMHBIA 610K 13
CPU.

COBuWHbTE NNaHKy NOMHOCTbIO
BMpaBo.

Ecnun cnpaBa ectb ewe oguH SM, nosTopute 3Ty npoueaypy ans atoro SM.

CHumute SM:
1.

2.

BbiTalwute HWKHWIA LNHHBIA 32)KUM, YTOObI
oTcoeauHUTb SM OT LUNHBI.

MoBepHUTE SM BBEPX 1 B CTOPOHY OT LUMHBbI.
Ypanunte SM u3 cuctembi.

Ecnn Heobxoanmo, 3aKponTe LUMHHbBIA COEANHUTENb
Ha CPU kpbiwkon, 4ToObl NpefoTBpaTuTb
3arpsisHeHue.

,D,.I'Iﬂ oTaeneHna CMrHanbHOro Moayna ot CUrHanbHOro Moayns BbINONMHUTE Takyko Xe
npoueaypy.
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21.3 YcTaHoOBKa U yaaneHne KOMMYHUKaLMOHHOro Moaynsa

MoHTax

Mpucoeantnte CM k CPU 1 MOHTUPYNTE 3TN MOOYM BMECTE Kak OOHO Lienoe Ha
NPOMUIBHON LWMHE UIK B NyNbTE YNpaBeHus.

CHUMUTE KpbILLKY LUWHBI C NeBor cTopoHbl CPU:

1. BcTaBbTe OTBEPTKY B
Lenb Hag KpbILWKOW
LUWHBI.

2. Vcnonb3ys OTBEPTKY B
KayecTBe pblyara,
OCTOPOXHO yaanuTe
KpbILIKY U3 AepxaTens.

CHumuTte KPbILLKY LUNHbI. COXpaHI/ITe ee Ans ganbHENLEro NCnosib3oBaHus.

CoeauHuTe GroKu:

1. CoBMECTUTE LUMHHbIA
coeauHUTENb U WTUDTHI
CM c otBepcTusiMun B
CPU

2. Kpenko npmxmute 6nokm

Apyr K Apyry, noka
WTUPTBI HE
3aLLenkHyTCS.

MoHTax yCTPONCTB Ha NPOMUNBHON LWMHE UMK B NyNbTE ypaBneHus.

1. Tpw MoHTaxe Ha NPOodUNbLHON LWKMHE 0OpaTUTE BHUMAHWE Ha TO, YTOObI BEPXHUIA
WKHHBIN 3axkum CPU n nprucoeguHeHHbix CM Haxoguncs B NONOXeHUn oukcauum
(BOBUWHYT), @ HWKHWIA LUMHHBIA 32>KUM Obln BbIOBUHYT.

2. YcraHoeute CPU u nogkntoveHHble CM, kak 3To NokasaHo B pasaerie YcTaHoBKa U
yoanexnme CPU (cTp. 26).

3. lNocne ycTaHOBKM YCTPONCTB Ha NPOUINbHON WMHE NepeBeanTe HUXKHUE LUMHHbIE
3aXUMbl B MONOXeHWe hrkcaumm, YToObl 3aKpenuTb YCTPONCTBA Ha NPOMUIBHON LLNHE.

I'IpM MOHTaXe B NnyrbTe ynpaBlieHUA y6e/:|,|/|Ter B TOM, 4YTO LUMNHHbIE 3aXXUMbIl BblABUHYTbI.
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YpaneHune

2.1 lNpouyedypbi MOHMaxa u 0eMoHmMaxxa

Yaanante CPU n CM 13 npodunbHOW LWWHBI W NMynbTa yrnpaBneHns BMECTe, kak OAHO

uernoe.

[Mporpammupyemsiv KoHTponnep S7-1200
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MogroToBka kK yaanexuio CM.

1.
2.

3.

4.

OTkntounte nutaHne CPU.

Yaanute 3axnmbl BBOAa/BblBOAA, BCE NpoBoAa 1
kabenu ns CPU n CM.

Mpn MOHTaXXe Ha NPOUNBHON LUMHE BbIABUHLTE
HWKHUE LUMHHbIEe 3axKMbl HA CPU 1 CM.

Yaanute CPU n CM ¢ npounbHON WWHBLI Unn 13
nynbTa ynpasneHus.

CHumute CM.

1.
2.

Kpenko pgepxute CPU n CM.
OTgenuTe ux gpyr oT apyra.

He vcnonbayiiTe MHCTPYMEHTbI ANs pa3aeneHus
MOAYIEeW, Tak Kak 3TO MOXEeT UX NoBpeanTb.
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214 YcTtaHOBKa 1 yaaneHue CUrHaribHoun nnatbl

MoHTax

MoarotoebTe CPU Kk ycTaHoBke SB, oTkntouns nutanne CPU u CHAB BEPXHIOK U HUXKHIOK
KPbILIKY KnemMMmHbIx 6riokoB ¢ CPU.

Ons yctaHoBku SB pencreyinte
crnepytowmm obpasom:
1.

. Kpenko HaxxmunTe SB, 4yTo6bI OHa

BBeauTe oTBEPTKY B Na3 CBEpPXy
Ha CPU c 3agHel CTOpOHbI
KPbILLIKW.

Vcnonb3ysi oTBEepPTKY Kak pblyar,
OCTOPOXXHO MPUNOAHMMUTE
KpbILWKY 1 cHumnte ee ¢ CPU.

BcTtaBbTe curHanbHyto nnaty
NpPsIMO CBEPXY B €€ MOHTaXHOe
NonoXXeHne B BEPXHEN YacTuh
CPU.

3aujerikHynach.

MocTaBbTe HA MECTO KPbILLKK
KIEMMHBbIX 61OKOB.

MoarotoebTe CPU k yaaneHuto SB, oTkntounB nutaHne CPU u CHAB BEPXHIOK U HUXKHIOK
KPbILLKY KneMMHbIx 6nokos ¢ CPU.

Ons ynaneHusa SB gencreyiite
cnegyoLwmm obpasom:

YpaneHune
1.
2.
3.
4.
5.
34

BeeauTe oTBEPTKY B Nas Ha
BepxHen ctopoHe SB.

[encTtBya oTBEPTKOM Kak
pbl4aromM, OCTOPOXHO
otcoeamHute SB ot CPU.

BblTalmTe curHanbHyo nnaty
NPsIMO KBEPXY N3 €€ MOHTa)XHOro
nonoxeHns B CPU.

BepHuTe Ha mecTo KpbiLky SB.

BcTaBbTe 06paTHO KPbILLIKK
KNeMMHbIX G110KOB.

[Mporpammupyembiv KoHTponnep S7-1200
CucTtemHoe pykoBoacTso, 11/2009, A5SE02669003-02



MoHmax

2.1 lNpouyedypbi MOHMaxa u 0eMoHmMaxxa

21.5 YpnaneHue n noBTOpHas ycTaHOBKa KrneMmmHoro 6noka S7-1200

Mogynu CPU, SB n SM cHabeHbl CbeMHbIMM pasbemMamu, obnerdyaowmMm Nogk4eHme.
[MoaroToBbTE CUCTEMY K yAANEHUIO KNEMMHOro Grioka:

o OTknouuTte nutanme CPU.

®  OTKpOWTE KPbILLKY KNeMMHOro 6noka.

[na yoaneHus knemmMHoro 6rioka AencTBynTe cnegyowmm obpasom:

1.

[lns ycTaHOBKM KIEMMHOro 0rioka OEeNCTBYTE CleayoLmm
obpasom:

1.

2.

4.

TwaTtenbHO NpoBepbTe, NPaBUIILHO S PACMOSIOKEH KIEMMHBbII
610K M HAEXHO N1 OH 3aKpEnJeH.

Halignte Ha BEpXHEN CTOpoHE
KnemmHoro 6r1oka nas ans ocTpus
OTBEPTKM.

BcTaBbTe oTBEPTKY B Nas.

Mcnonb3ys oTBepTKy B kavecTse
pblyara, OCTOPOXHO ocBoboauTe
BEPXHHIOI YaCTb KNEMMHOro 6oka
n3 chukcatopa B CPU. NMpu
0ocBOGOXAEHNM KNeMMHoro 6noka
OyaeT CrblWeH LWenyok.

3axBaTute KNeMMHbIN BroK pyKkon 1
BbiTawute ero u3 CPU.

MoaroToBbTE KOMMOHEHTHI K YCTAHOBKE KNeMMHOro 6roka,
oTkntounB nutaHne CPU 1 OTKPbIB KPbILLKY KIeMMHOro 6roka.
BblpoBHANTE €ro B COOTBETCTBMU C MOMOXEHNEM KOHTAKTOB B
YCTPONCTBE.

BbIpoBHANTE CTOPOHY KNEMMHOro 6510ka, K KOTopoWn
MOAKIYaTCs MPOBOAA, MO Kpak OCHOBAHUS KIIEMMHOIO
Broka.

CUNbHO HAXMUTE KNEMMHbIN 610K, OAHOBPEMEHHO
noBOpaymMBasi ero BHM3, NoKa OH He 3alllenKHeTCs.

[Mporpammupyemsiv KoHTponnep S7-1200
CuctemHoe pykoBoacTso, 11/2009, ASE02669003-02 35



MoHmax

2.2 YkasaHusi rno rnooKmoYeHuUo

2.2 YKa3saHusA no noakn4veHno

Mpeanochbinku

36

Hapnexaluee 3aszemMneHme n NogknioyeHne BCEro anekTpnyeckoro obopyaosaHms urpaet
BaXKHYI0 ponb Ans obecnevyeHnst onTMMarnbHOro (oyHKLUMOHMPOBAHNSA Ballel CUCTEMbI U
NOBbILLEHMS MOMEXOYCTONYMBOCTM ANA Bawero npunoxeHus n S7-1200. MogpobHyto
WHopMaLMo Bbl HanJeTe B TEXHUYECKUX AaHHbIX (CTp. 329) Ang cxem coeanHEHUN
S7-1200.

I'Iepe/:l, 3a3eMreHMeM Unm nogkrtodeHmem nboro ANEKTPUYECKOro yCTpOVICTBa Bbl JOJTXHbI
Y6eﬂ,VITbCFI, YTO NUTaHNE ITUX yCTpOI?ICTB OTKJTHO4EHO. Kpome TOro, 06paTl/ITe BHMAMaHWE Ha
TO, YTOObI BCE NOOKIHOYEHHbIE yCTpOVICTBa Takke ObIN BbIKITHOYEHbI.

Mpwn nogkntoveHnmn S7-1200 1 Bcero oTHocsALLEerocst K Hemy obopyoBaHus obecneybTte
BbIMONMHEHNE BCEX AENCTBYOLWNX U 0653aTenbHbIX ANA UCNOMHEHUs CTaH4apTOB.
MoHTupy#Te n akcnnyaTupynTe Bce obopyaoBaHvue B COOTBETCTBMM C AENCTBYOLLUMU
HaLMOoHanNbHbIMU 1 permoHanbHbeiMU npeanucaHusamm. ObpaTuTech K MECTHLIM BNAacTaM,
YTOObI BbISICHUTb, KaKuM CTaHAapTaM 1 NpeannucaHusM HeobxoanMo crefoBaTh B BalleM
KOHKpPETHOM cryyae.

A\ nPELYNPEXOEHME

MoHTax nnm nogkntodeHne S7-1200 nnm cooTBETCTBYOLLENO 000pYA0BaHUA BO
BKITHOYEHHOM COCTOSIHUM MOXET MPUBECTM K MOSTyYEHUIO yaapa SMeKTPUYECKMM TOKOM MIn
K HeoXunaaHHomy nosefeHuto obopyaosaHus. Ecnun nutanme S7-1200 n Bcero
NOAKIMIOYEHHOTO K HeMYy 060pyOBaHMS BO BpEMST YCTAHOBKN UMW yaaneHus He
BbIKITHOYEHO, TO 3TO MOXET NPUBECTU K rTMBEnu NMogen, TSXKKAM TENECHbIM NOBPEXAEHUAM
n/vnun K matepuanbHoMy yLlepOy n3-3a ygapa 351eKTpUYeCKMM TOKOM UITM HEOXKUOAHHOTO
nosefeHus obopyaoBaHus.

Bcerga npuHumanTe Heobxoaumble Mepbl NPEAOCTOPOXHOCTM U yOOCTOBEPbTECH Nepes
yCcTaHOBKOWM nnu yaaneHnem S7-1200 unm nogknioYeHHOro kK HeMy 000pyLoBaHusl, Y4To
nutaHne S7-1200 BbIKITHOYEHO.

Bcerga npuHMManTe Bo BHUMaHWe BONPOChI 6€30MacHOCTM Npu NPOEKTUPOBAHMM
3a3eMreHuns 1 nogkntodeHne ceoen cuctembl S7-1200. DNeKTpOHHbIE YCTPONCTBA
ynpaeneHus, Hanpumep, S7-1200, MOryT BbIXOAWUTb U3 CTPOS U Bbi3BaTb Henpeackasyemoe
noBeeHVe KOHTPONMPYEMOTo 1 ynpasnsemoro obopyaoBaHus. [oatomy Bam cnegyet
peanuaoBaTb NPeAoXpaHUTENbHbIE YCTPONCTBA, He 3aBucuMble OoT S7-1200, 4yTobbI
3alUMTUTE NepcoHan OT BO3MOXHbIX TpaBM, a 06opyaoBaHne OT NOBPEXAEHNS.

A\ nPEDYNPEXOEHVE

YCTpoKrCcTBa ynpaBneHnst MOryT BbIXOOUTb U3 CTPOs B HeBe3onacHbIX paboyumx COCTOAHUSX
W Bbl3BaTb U3-3a2 3TOr0 HEKOHTPONMPYEMOE NoBeAeHNe ynpaBnsemMoro obopynoBaHus.
Takoe HenpeackasyemMoe NoBEAEHNE CUCTEMbI aBTOMATMU3aLUN MOXET NMPUBECTU K rmbenm
NOAEN, TSHKKUM TENECHBIM MOBPEXAEHNSIM M/UNN MaTepuansHoMy yuiepoy.

MoaToMy no3aboTbTechb O hYHKLMN aBapPUAHOTO OTKIIOYEHMS, 3NEKTPOMEXAHNYECKMX UITU
OpYyrux ycTporncteax obecneyeHnsi 6esonacHocTu, He 3aBucawmnx ot S7-1200.
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YKazaHusa gna noteHuManbHOMn pa3BA3KU

'paHMYHbIE 3HAYEHMS HAMPSPKEHUS OJ19 UCTOYHMKA NUTaHMsa nepemMeHHoro Toka S7-1200 un
ANs BXOOOB U BbIXOOOB AN Lienen NnepemMeHHOro Toka paccymTaHbl U JOMyLEeHbl K
aKcnnyaTaumm Tak, YTobbl 06ecneunTb HaaeXHYH SNEKTPUYECKYHO pa3Bsi3Ky MeXay
HanpsKEHWSIMU NIMHUIA NepeMEHHOro Toka M HU3KOBOMbTHbLIMK LiensiMu. B 3aBucMmocTu ot
cTaHgapTa, 9TU rpaHuubl TpebytoT anga cebsa ABOMHON UMK YCUNEHHOW U30MALMN UK
OCHOBHOW MIOC AOMNOMHUTENBHON N30NsAUMU. KOMNOHEHTLI, NepeceKatoLme 3T rpaHuLbl,
Hanpumep, ONTUYECKME YCTPONCTBA COMPSKEHMUS, KOHOEHCATOPbI, TPAaHCOPMAaTOpbl U perne,
OONyLLEeHbI K SKCnIyaTaunm Kak yCTponcTBa, obecneyvmBatoLne HagexHyo aNeKTPUYECKyo
pa3BsA3Ky. [(paHnYHbIE 3HAYEHMS N9 NOTEHLMANbHOW Pa3Bsa3ku, KOTOpbIE YOOBNETBOPSOT
3TMM TpeboBaHuaM, B cneundmkaumax Ha npoaykTbl S7-1200 ykasaHbl Kak umetoLme
3NEKTPUYECKYHO pa3Bsa3Ky OJ1s HanpsbkeHust He meHee 1500 B nepemeHHoro toka. 31o
3Ha4yeHMe OCHOBaHO Ha CTaHAapTHOM 3aBoACKOM ucnbiTaHum (2Ue + 1000 B nepem. Toka)
W 3KBUBANEHTHOM B COOTBETCTBUM C AONYLLEHHBIMW MeTogamu. [ paHNYHble 3Ha4YeHus
Ans 6esonacHon anekTpuyeckon passasku S7-1200 npownu TUNoBbIE UCNbITaHWSA Npu 4242
B nocr. Toka.

Bbixog nuTaHusa 4aTt4ymMkoB, KOMMYHUKALMOHHbBIE LENW U SNEKTPUYECKUE LIENN BHYTPEHHEN
nornkn S7-1200 co BCTPOEHHBIM MCTOYHMKOM MUTaHMS NEPEMEHHOIO TOKa B COOTBETCTBMM C
EN 61131-2 nonyyaloT nutaHme Kak Lenu 6e3onacHoro cBepxHM3Koro HanpsikeHns (SELV,
safety extra-low voltage).

[na nogaepxaHnst xapakTepncTuk 6e3onacHoOCTK Lenewm HU3Koro HanpskeHna S7-1200
BHELUHME COEANHEHUS] C KOMMYHUKaLMOHHBIMU MOPTaMu, aHanoroBbIM1 LENSMU 1 BCEMM
WCTOYHUKaMM NUTaHNSI C HOMUHAmNbHLIM HanpsikeHnem 24 B, a Takke ¢ Lensmu
BBOAA/BbIBOAA AOMMKHBI MOMyYaTh NMTaHNE OT CEPTUULMPOBAHHBLIX B COOTBETCTBUM C
pasnuyHbIMK CTaHAapTaMmmn UCTOYHMKOB, yaoBneTeopsowmux TpebosaHnam SELV, PELV
(Protective Extra Low Voltage — 3alwiuTHoe cBepxHU3Koe HanpshxeHune), knacc 2, ¢
OrpaHMYEHNEM HaNPSHKEHUS U MOLLHOCTW.

A\ nPEYNPEXOEHVE

Mcnonb3oBaHue anga NnnTaHnga u,ene|7| HU3KOro HanpaxeHna NCTO4YHUKOB, HE MMELLINX
Pa3BA3KN C TIMHKeNn nepemMeHHOro Toka nnn MMerLnx ognHapHyr U3oNALNK, MOXeT
NPUBECTU K NOABITIEHNIO OMAaCHbIX Hal‘lpﬂ)KeHMI7I B LenAax, KOToOpbl€ CHATAKOTCA ©e3onacHbIMU
ana NpUuKOCHOBEHUA, Hanpumep, B Liendx cBA3n U B NpOBOAKE OAaTYNKOB HU3KOIo
Hanps>xeHus.

HeO>KI/ID,aHHO BbICOKME HaNpPAXXeHNA MOryT Bbl3BaTb yaap 3N1IEKTPUYECKMM TOKOM, 4YTO
MOXET NpuBeCTUN K CMepPTU, TAXKUM TerneCHbIM NoBpexXaeHnAaAm nnnn MaTepuanbHOMy
yLiepoy.

|/|CI'IOJ'Ib3yI;ITe TOJTIbKO TaKkue npe06pa3OBaTenM BbICOKOIo Hanps>xeHna B HW3Koe, KOTopble
CepTI/Id)VILI,I/IpOBaHbI Kak 6e3onacHble ana NpuKoOCHOBEHUA Lenn ¢ orpaHM4YeHHbIM
Hanps>xeHnem.

Yka3aHus no 3asemneHuio S7-1200
3a3eMnATb Balle NpUoXeHue fydlle BCero, NoAKMo4YnB Bce obLumne KneMmbl U KneMmbl
3a3emMneHus Bawero S7-1200 n Bcex NOAKMYEHHbLIX K HEMY YCTPOWUCTB K OOHOM TouKe. 3Ta
TOYKa AoMkHa OblTb HenocpeaCcTBEHHO coeanHEeHa C CUCTEMHOM 3eMMen.
MpoBoaa 3aszemneHns OMKHbI ObITb NO BO3MOXHOCTU KOPOTKUMU U UMETb XWrbl C
GONbLUMM NOMNEPEYHbIM CEeYEHNEM, HanpuMep, 2 MM,
Mpu BbIBOpE TOYEK 3a3eMNeHMs MPUMUTE BO BHUMaHWE NpeannucaHns no TEXHMKE
BesonacHocTn 1 obecneybTe Haanexawlee PyHKLMOHUPOBaHUE 3aLUMUTHBIX OTKIOYAOLLIMX
YCTPONCTB.
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Mpn npoekTMpoBaHUM nopgkodeHnst ons Bawero S7-1200 npegycmoTpute eamHoe
YCTPOMWCTBO OTKIMIOYEHMS!, KOTOPOE OAHOBPEMEHHO CHMMAaEeT HanpsikeHne ¢ brnoka nuTaHus
CPU S7-1200, co Bcex BXoOHbIX U BCEX BbIXOAHbIX Lienen. [peaycmoTprte MakcMmanbHyto
TOKOBYIO 3aLLUMTY, HAanpumep, NpeaoxpaHnTenb UM aBTOMaTUYECKUIA BbIKMNOYaTENb, YTOObI
OrpaHMyYUTbL aBapunHbIN TOK B NUTatoLLeln nposodke. NMogymarite o AONONHUTENBHON 3awwuTe
C MOMOLLbI0 NPeAOXpaHUTENEN UK APYrnX orpaHuunTenen Toka B OTAEMNbHbIX BbIXOAHbLIX
uensx.

CHabauTe nnHUKM, KoTopble MOryT ObITb NOABEPrHYTHI yaapaM MOSTHUM, NOAXOOsALLEN
3aLMTON OT NepeHanpsXXeHUNn.

WN3GeraiTe pacnonaratb fMHUX CUTHANOB HU3KOMO HaNPsPKEeHNst U kabenu cBA3N B OOHOM
kabernbHOM KaHarne ¢ NpoBoAaMu NUTaHUSA NepPeMeHHOro Toka, C NPoBoAaMu, N0 KOTOPbIM
npoTekaeT GbICTPO NepeknoYaoLMnCa NOCTOSHHBIN TOK. Beceraa npoknagpiBanTe nposoga
napamu: HenTparb U HyfeBon NPOBOL BMeCTe C (ha3on nnm NpoBoL4OM, HECYLLUMM CUrHATT.

McnonbayiiTe BO3MOXHO Bonee kKopoTkue nposoga 1 obpallante BHUIMaHWE Ha To, YTOObI
nonepeyHoe cevyeHne NpoBoga COOTBETCTBOBANO Tpebyemomy Toky. K kneMmHomMy Broky
MO>HO NOAKMYaTh NPOBOAA C NOMEPeYHbIM CEYeHMEM OT 2 mm? 0 0,3 Mm?. Anst
ONTUMarbHOM 3aLnTbl OT ANEKTPUYECKNX MOMEX UCTIONB3YNTE SKPaHMPOBaHHbIE NPOBOAA.
Haunnyuywive pesynbtaThl 0ObIMHO NOMyYalnTca NyTeM 3asemneHust akpaHa Ha S7-1200.

[Mpn nogxnio4YeHMn BXOAHbIX Lenei, KOTopble NoryyaloT NMTaHue OT BHELUHEro MCTOYHUKA,
BKIMOYaNTe B 3TY Lienb YCTPOMCTBO MakCMMarbHOW TOKOBOW 3aLlMTbl. BHelWHAs 3awuTa He
TpebyeTca Ans uenen, KOTopble NOMyYarT NUTaHNe OT UCTOYHMKA NMTaHWsA AaTtynkos 24 B
noct. Toka B S7-1200, Tak Kak 3TO MCTOYHUK Y)KE MMEET OrpaHNynTENb TOKa.

Bce mogynu S7-1200 metoT CbeMHbIE KneMMHbIe 60K ANns NOAKMYEHNsT NoNb3oBaTenNs.
[lna npepoTBpaLleHnst NITOX0 3aKpeneHHbIX coeamHeHun obpatute BHumanne HATO,
4YTO6bI KNEMMHBI Gr10K ObIN YCTAaHOBMNEH HaAEeXHO M 4TObbI NpoBoAa Obinv HAa4EXHO
BCTaBNeHbl B KNEMMHbIN 6nok. Bo nsbexaHve nospexageHns kneMMHoro 6rnoka He
3aTarmBanTe BUHTbI CIULLKOM CUITbHO. MakcMManbHbIA KPYTALLMA MOMEHT A5 BUHTOB
knemmHoro 6noka coctasnset 0,56 Hwm.

S7-1200 paboTaeT B rpaHuLax, onpeaensembix NOTEHUMANbLHOM pa3BA3KoN, YTo
NPensTCTBYeT BO3HUKHOBEHUIO HEXeNnaTenbHbIX TOKOB B Ballen ycTaHoBke. [pu
NnaHMPOBaHUM NOAKMYEHUS ANs Ballen CUCTEMbI MPUMUTE BO BHUMAHWE 3T rpaHuubl. B
pasgene TexHu4eckue AaHHble Bbl HAMAETE 3HAaYEeHUs ANs NpegoCcTaBnsieMon B BaLle
pacnopsikeHne NOTEeHUManbHON pa3BaA3ku U O pacnoriokeHnn ee rpaHnd. He nonaranrtech
Ha rpaHnLbl NOTEHUManbHON pasBA3KN C HOMUHANbHBIMK 3HaYeHnsMmu Hke 1500 B nepem.
TOKa kak Ha 6e3onacHble rpaHnLbI.
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YKazaHua gnsa MHAOYKTUBHbIX Harpy3ok

MHOYKTUBHBIE HArpy3kun cnegyeTt cHabXaTb 3alUTHLIMU LensimMu ans orpaHu4eHns pocra
HanpsKeHWs Npy BbIKMIOYEHUN BbIXOAa KOHTponnepa. 3alntHele Lenu 3alumiiatoT BaLum
BbIXOAbl OT NPEXAEBPEMEHHOIO BbIXOAa N3 CTPOSA M3-3a BbICOKMX HaMPSPKEHWUI Npur
BbIKIIOYEHNW UHOYKTMBHbLIX HAarpy3ok. Kpome Toro, 3alutHbIle Lenu orpaHnynsaioT
3MNeKTPUYECKME NMOMEXM, BOZHUKAIOLLME NPU BbIKITIOYEHUW UHOYKTMBHBLIX Harpy3ok. Hanbonee
ahbbekTMBHOE YMEHbLLIEHWE SMNEKTPUYECKMX MOMEX JOCTUraeTCs NOAKMOYEHNEM BHELLHEN
3alUUTHOW Lienu napannesnibHO C Harpy3kon u (prnsmyecknum pasmeLleHnemM ee psgom ¢
HarpysKomu.

YkasaHue

AP PEKTUBHOCTL KOHKPETHOW 3aLLUTHOWM LEenn 3aBUCUT OT MPUIOKEHUS, U Bbl OOSKHbI
NPoOBEpPUTL ee AN KOHKPETHOro criyyasi. Bce KOMNOHeHTLI 3aLLMTHON Lenu Bceraa AOoMmKHbI
ObITb paccuMTaHbl AN UCNONb30BaHNSA B KOHKPETHOM MPUINOXEHNUN.

YnpaBneHne NHAYKTUBHbLIMUW Harpy3kaMm NOCTOAHHOIO TOKa

Bbixoabl noctosHHoro toka S7-1200 DC

BKMoYaloT B cebs 3aluTHbIe Lenu, noaxoasiumne @ @

ONst UHAYKTUBHBIX HAarpy3oK B GONbLUMHCTBE A B
NPUNOXeHNN. Tak Kak penenHble BbIXOAbl MOryT

ObITb MCMONb30BaHbl As HArpy3okK Kak

MOCTOSIHHOTO, TaK U NepeMeHHOro Toka, To ons @

HUX BHYTPEHHSIA 3alLMTa He npegycMmoTpeHa. Ha

pyCyHKe cnpaBa rnokasaH Nnpumep 3aluTHOW Lienu

[NS HAarpy3Kku NOCTOSIHHOTO TOKa. @ [Ovop 11N4001 vnu
B 60MbLUMHCTBE NPUMNOXKEHWI JOCTaTOYHO SKBUBANEHTHbIN
ncnonb3oBaHusA ogHoro guoga (A) napannernbHo @  CrabunutpoH 8,2 B (BbIxoabl

WHOYKTUBHOM Harpy3ke, HO ecnv Balle NMOCTOSIHHOrO TOKa),
npunoxeHne GbICTPOro OTKMNOYEHUS, TO cTabunutpoH 36 B (peneiHblie
pekoMeHAyeTCs Ucnosfb3oBaHue cTabmunuTpoHa BbIXOAbl)

(B). @  Boixon

Bblbuparite cTabmnutpoH B COOTBETCTBUM C TOKOM B BbIXOLHON Lienu.

PenenHble BbiIxoabl ANs ynpaBneHus @ @
Harpy3kamu nepeMeHHOro Toka

Ecnu Bbl ncnonb3yeTe penenHblie BbIXoabl 4N L —
KoMmyTaumm Harpysok 115 B/230 B nepem. Toka, MO

TO pasMeLlanTe pes3mcTopHble Nnm
KOHAEeHCaTOpHbIE Lieny napannenbHo ¢
Harpyskamy nepemMeHHOro Toka, kak nokasaHo Ha @ |
pucyHKke. [INs orpaHNYeHnst NMUKOBbLIX HANPSPKEHWI

Bbl MOXETE UCMONb30BaTb TaKKe -

MeTanmnookcuaHbIii Bapuctop (MOV). O6patute - 0,1 MKk
BHUMaHWe Ha To, 4TOGbI pabovee HanpsixeHe @ 07100 8o 120 Om
MOV 6ebino, no kpanHen mepe, Ha 20% Gonblue @ Bwixog

HOMWHAJ1bHOIo HanpaXeHusd 3awmuaemon uenu.

Yka3aHusa ans namnoBbIX Harpy3ok
JlamnoBble Harpy3ku NOBPEXAAKT KOHTaKTbl pene n3-3a 6onbLnx 6POCKOB TOKa Npu
BKIOYEHUN. ATOT Bpocok Toka 06bIvHO B 10 — 15 BbIWe CTaLUMOHAPHOIo ToKa
BONbbpamoBon namnel. [N 4acTo BKMOYaeMbiX B TEYEHME CPOKa CIy>XObl MPUNoXeHus
NamMnoBbIX HAarpy30K peKoOMeHAYyeTCs CMEHHOE NPOMEXYTOYHOE pere Unmn orpaHnynTerb
©pockoB ToOKa.
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OcHoBbI MK

3.1 UcnonHeHue nporpamMmmbl Nnofib3oBaTtens

CPU noagaepxuaeT cnegytoLlume Buabl 6110koB, no3sonsowmne co3fate 30EKTUBHYHO
CTPYKTYpY BaLLEl NOfb30BaTENLCKOW NpOorpammbl:

e OpraHusaumoHHble 6noku (OB) onpeaenstoT CTpyKTypy nporpammel. Hekotopsie OB
UMeT NpeaonpeaeneHHoe NoBeAeHne N CTapToBble COBbITUS, HO Bbl MOXETE Takke
cosgaBaTtb OB co cBoMMM COBCTBEHHBIMU CTAPTOBLIMM COOLITUAMMN.

e  OyHkuum (FC) n dpyHkumoHanbHble 6noku (FB) copepxkaT nporpaMMHbIn kog,
COOTBETCTBYIOLUMI KOHKPETHBIM 3aavam unm kombruHaumam napameTpoB. Kaxaas
DYHKUMSA 1 Kaxkabli PyHKUMOHAanNbHLIA 6ok npegocTaBnsaeT B pacnopsikeHne Habop
BXOZHbIX U BbIXOAHbIX NapamMeTpOB ANl COBMECTHOIO MCMOSb30BaHUSA AAHHbIX C
BbI3blBaeMbIM 6r10kom. FB ncnonbsyeT Takke CBA3aHHbIN C HUM BroK AaHHbIX
(HasbiBaeMbIv ak3eMnnsapHbIM DB) ana coxpaHeHus AaHHbIX O COCTOSIHMM BO BPEMS
WCMOJSHEHNS1, KOTOPble MOryT OblTb MCMOMNBb30BaHbI APYrMy Gnokamu B nporpaMme.

® BEnokn gaHHbix (DB) xpaHAT AaHHble, KOTOpble MOTYT ObITb UCMOMNb30BaHbI
nporpaMmmHbIMn 6okamu.

VcnonHeHve nporpamMmbl Nonb3oBaTeNst HAYMHAETCS OQHUM UMM HECKOSbKMMM
Heobs3aTenbHbIMKU OpraHM3aunoHHbIMK 6nokamum (OB), KOTOpble NOcne nepexoda B Pexum
RUN obpabatbiBatoTcs oavH pas, 3aTem criegyeTt oanH unm 6onee OB nporpammHoro
LuKna, kotopble obpabatbiBatoTes Lmknndeckn. OB moxeT 6bITb Takke NOCTaBNEH B
COOTBETCTBME MpepbiBatoLeMy COObITUIO, KOTOPOE MOXET OblTb CTaHAAPTHBLIM CODbLITUEM
Unm cobblTMEM-OLLMOKON; 3aTEM OH MCMOSHAETCS, KOrga NPoONCXOAnUT COOTBETCTBYIOLLIEE
cobbiTue.

OyHkums (FC) nnu dyHKumoHanbHbIn 6nok (FB) — aTo 6rok ¢ kogoM nporpamMmmbl, KOTOPbIN
MOXET ObITb Bbi3BaH U3 OB unu ns gpyron pyHKUMM nnm gpyroro oyHKLMOHaNbLHOro 6roka.
[Mpn 3TOM BO3MOXHbI CrieayoLme YPOBHN BAOXEHNS:

® 16 n3 umknudeckoro OB nnn OB 3anycka

® 4 y3 OB npepbiBaHuii ¢ 3agepxkkon, OB umknuyeckmnx npepbiBaHuii, OB annapaTtHbIX
npepbiBaHniA, OB owwmnbok no BpemeHn unn OB anarHocTMpyemMbix oGOk

FC He cTaBsITCsl B COOTBETCTBUE HUKAKOMY KOHKpeTHOMY 6rnoky aaHHbix (DB), Torga kak FB
HenocpeacTBEHHO cBsA3aHbl ¢ DB u ncnonbaytoT atoT DB ansa nepegayn napameTpos v
COXpaHEeHMs NPOMEXYTOYHbIX 3HAYEHUI U PE3YNbTaTOB.

Pasmep nonb3oBaTenbCKon NporpamMmebl, AaHHbIX M KOHGUIypauumn orpaHuyeH nMetoLLencs
B pacrnopsbKeHUN 3arpy3o4Hon namaTbio n paboven namateto B CPU. B pamkax cBo6ogHOM
paboyen namAaTh YMCno nogaepKmBaeMbiX GITOKOB HE OFPaHUYEHO.

Kaxgbii uukn BkoYaeT B cebs 3anuchb BbIXOAOB, YTEHME BXOAOB, UCMOSTHEHNE KOMaHL,
nporpaMmbl NONb30BaTENS U BbINOMHEHNE 06CNYXMBaHWSA cUCTEMbl Unu hoHoBas
06paboTka. STOT LUK HA3bIBAETCS TaKKEe LMKITOM CKAHMPOBAHUS UIN MPOCTO
CKaHWpOBaHMEM.

CurHanbHas nnaTta, curHarbHble 1 KOMMYHVKaLMOHHbIE MOAYM OGHapYXXMBaKOTCS U
PErucTpupyTCst TOSBKO MY 3arycke.
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YKka3aHue

BcTaBka 1 M3BneyYeHme CUrHanbHOM Nnatbl, CUrHaNbHbIX U KOMMYHUKaLMOHHBLIX MOAYEn
npw BKIHOYEHHOM YCTPONCTBE HEBO3MOXHbI. EANHCTBEHHBLIM UCKITIOYEHUEM SBMSIETCS KapTa
namatn SIMATIC, koTopas MoXeT ObiTb BCTaBreHa 1 u3BrevyeHa npu BkntovyeHHom CPU.

Mpu cTaHgapTHOM KOHdUrypauumn Bce undpoBbie N aHanorosble BXOAb! Y BbIXOAbI
OBHOBIIAOTCS CUHXPOHHO C LIUKIOM C MOMOLLIbIO BHYTPEHHEN 061acTn NamMsaTy, Ha3blBaEMON
obpasom npouecca. Obpas npouecca coaepXnT MoMeHTanbHoe oTobpaxeHne PrU3n4eckmx
BXOJ0B M BbIXOAO0B (huranyeckmx Bxogos/Bbixogos CPU, curHanbHOM nnaTbl U CUTHASbHbIX
mMogynen).

CPU BbinonHseT cnegytowime 3agadu:

e CPU 3anuckiBaeT Bbixoabl M3 0bnactu BeIxogoB obpasa npouecca B usmyeckme
BbIXOA4bl.

e CPU cuutbiBaeT umsnyeckme BXoAbl HENOCPEACTBEHHO nepen UCMOMHEHNEM NporpaMMmbl
Nnonb30BaTenNsi U COXpaHSieT 3HA4YEHUSA BXOA0B B obnactu BxogoB oOpasa npouecca. J1o
rapaHTMpyeT, YTO 3TK 3Ha4YeHWs BO BPEMS UCMOSHEHWS KOMaHA nonb3oBartens
OCTaHyTCH COrnacoBaHHbIMU.

e CPU BbINOSHSET NOrMKYy KOMaHA Nonb3oBaTens 1 06GHOBNSAET 3HAYEHMSA BbIXOO0B B
obnacTtu BbiIxogos obpasa npoiecca, BMECTO TOro YToObl 3anucbiBaTh MX B hakTUyeckune
domsmyeckme BbIxoabl.

Q70T npoLecc obecneymBaeT CornacoBaHHOCTb NOMMKI B COOTBETCTBYIOLLIEM LIVIKIE BO
BPEMSI UCMOSTHEHUA KOMaHS, NoNb30BaTens U NpefoTBpallaeT ApoXKaHNe PU3NYECcKNX
BbIXOO0B, KOTOPOE MOrIO 6bl BO3HVKHYTh M3-3@ MHOTOKPATHOTO M3MEHEHUSI COCTOSHS
BbIXOJI0B B 06pase npouecca.

Bbl MOXeTe yka3aTb, AOMKHbI NN COXPaHATLCS LMAPOBLIE U aHaNoroBble BXOAbl/BbIXOAb! B
obpase npouecca. Ecnu Bbl BcTaBnsieTe moaysb B 0TobpaxeHne Habopa yCTPOMCTB, TO ero
OaHHble HaxoasTes B obpase npouecca CPU S7-1200 (no ymonyanuio). CPU
aBTOMaTUYECKM BbINOSHAET OBMEH AaHHbIMU Mexay Moayrnem n obpasom npouecca BO
BpeMs obHoBneHns obpasa npouecca. Ytobbl yaanuTb LmMdpoBblie UNn aHanorosble BXoAbl
Unn BbIXoAdbl U3 aBTOMaTM4eCKoro 06HOBIEHNst obpasa npouecca, BuibepuTe
COOTBETCTBYIOLLEE YCTPONCTBO KOHGUIypaLmMm yCcTPocTB, obpaTuteck K Bknagke Properties
[CeoiicTBa], paclumpbTe ee, ecrnn HeobXoANMO, YTOOLI KeraeMble BXoAdbl U BbIXOAbl, a
3aTeM BblbepuTe "lO addresses/HW identifier [Anpeca Bxogoe/Bbixogos/MiopeHTndmkaTop
annapatypsl]". 3aTemM uameHuTe 3anuck Ans obpasa npouecca "Process image:" BMecTo
"Cyclic PI [Uuknnyeckmn obpas npouecca]” BctaBbTe "---". UTOOLI CHOBa BBECTY BXOAbI 1
BbIXO4bl B aBTOMaTMyeckoe obHoBneHme obpasa npouecca, CHOBa yCTaHOBUTE A1 3TOro
napametpa "Cyclic PI".

Mpwn McnonHeHUn onepaumm Bbl MOXETE Bbl MOXETE HEMOCPEACTBEHHO CUMTBIBATh 3HAYEHMS
PU3NYECKMX BXOAOB, @ TakKe HENOCPEACTBEHHO 3anunchbiBaTh 3HAYEHUSA B (hU3NYECKME
BbIxoAbl. [1pn HeENOCPeACTBEHHOM CYMTBLIBAHUU NPOUCXOAMUT obpalleHne K TEKYLLEMY
cocTosiHMIO domnsndeckoro Bxoaa. Obnactb BXo4oB 0Opasa npouecca npu 3ToM He
0BHOBMAAETCS, HE3ABNCUMO OT TOrO, CKOHCOUIYPMPOBaH N 3TOT BXOZ Arsi COXPaHEHUs B
obpase npouecca. Mpn HenocpeaCTBEHHOW 3an1cy B PU3NYECKUIA BbIXOA OOHOBNSIETCH Kak
obracTb BbIXO4OB 0Opa3sa npotiecca (ecnu 3ToT BbIXO4 CKOHUIYPUPOBaH A4S COXPaHEHUS
B oOpase npouecca), Tak n dpusnyeckmn Boixoq. lobasbTe okoH4YaHue ":P" k agpecy Bxoga
UIn BbIXoda, eCnu Bbl XOTUTE, YTOOLI NporpaMmma obpallianach k JaHHbIM BBO4a/BbiBOAA
npsimMo Yepes hmsmyecknin BXoa Unm BbIXoA, a He Yepes obpas npotecca.
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KoHdurypuposaHue napameTpoB 3anycka

C nomouubto ceoncte CPU Bbl MOXeTe HacTpouTb noBedeHne CPU npu 3anycke nocne
BbIKIKOYEHMWS U NOCHEeAYyOLEro BKIIOYEHUSI MUTAHUS.

Startup Bbibepute coctosiHme
(STOP, RUN unu
nocnegHee nepeg

Startup rnode:  Warrn restart - RUN - BbIKITIOYEHNEM
Mo restart (stay in STOP mode) I'IVITaHVIﬂ), B KOTOpPOE
oyanet nepexoante CPU
nocrne BOCCTaHOBIEHUA
NMATaHUA.

Wartm restart - RN
Wartr restart - Operating mode before POWER CFF

MosicHeHus K pucyHKy: Startup — 3anyck; Startup mode — Pexxum 3anycka; Warm restart —
Tennbii nyck; No restart (stay in STOP mode) — HeTt 3anycka (octaBaTbCs B COCTOAHUM
STOP); Warm restart —Operating mode before POWER OFF — Tennbii nyck — Pexum
paboTbl Nepea BbIKMOYEHNEM NUTaHUS.

CPU BbinonHseT Tennoivi nyck nepen nepexogom B pexxkum RUN. Mpu Tennom nycke Bcs
HecoxpaHsiemasi NnamsTb copacbiBaeTCA Ha HaYanbHbIE 3HAYEHWS MO YMOMYaHMWI0, HO
TeKyLLMEe 3HaYEHMS B COXPAHAEMON NaMsiTU COXPaHSIOTCS.

Yka3aHue
CPU nocne 3arpy3ku Bcerga BbINOJSIHAET HOBbIW NyCK

Ecnu Bbl 3arpyxaete B CPU kakon-H1Mbyab aneMeHT Ballero npoekTa (Hanp., nporpaMmmMHbIi
©nok, 6rnok gaHHbIX Uy annapaTHyto koHdurypaumio) CPU nepea cneayowmym nepexonom
B pexkum RUN BbInonHAeT HOBbIV Nyck. Hapsay co ctupaHveM BXOA4OB, UHULManusaumnemn
BbIXOJ0B U MHULManNM3aumen HecoxpaHaemMon NamaT NPy HOBOM MyCKe MHULMaNU3NpYTCS
Takke 1 obnacTn coxpaHsaemon namsaTu.

lMocne HOBOro nycka, KOTOpLIN criefyeT 3a NPOLEeCCOM 3arpy3ku, MpU BCEX MOCNEaYHOLMX
nepexogax u3 STOP B RUN BbINOMHAETCS TEMMbIA MYCK (MPU 3TOM COXpaHsiemasi NaMsiTb He
MHULManuanpyeTcs).
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3.1.1 Pexunmbl pabotbl CPU

44

CPU nmeeT Tpu pexuma paboTbl: pexum STOP, pexum STARTUP 1 pexxum RUN.
CBeToanoabl CoOCTosIHMA Ha nepefHen ctopoHe CPU nokasbiBaloT TEKYLLUMA pexnm paboThbl.

® B pexume STOP CPU He BbINOMHAET NporpaMMy, 1 Bbl MOXETE 3arpykaTb MPOEKT.

® B pexume STARTUP oguH pa3 BbinonHatoTca OB 3anycka (ecnu nmetotcs). Cobbitus,
CBSi3aHHbIE C MpepbiBaHMAMM, Ha aTane 3anycka pexuma RUN He obpabaTbiBatoTcs.

e B pexume RUN MHOrokpaTHO BbINOMHAETCS LMK ckaHupoBaHus. CoBbITUS, CBA3aHHbIE C
npepbIiBaHNSIMA, MOTYT BO3HUKHYTb M ObiTb 06paboTaHbl B NIOObIX TOUKaxX BHYTpU
NporpamMmMHOro Lukna.

B pexxume RUN HeT BO3MOXHOCTU 3arpy3uTb NPOEKT.

CPU noggepxuvBaeT Tennbiv nyck ans nepexona B pexvum RUN. INpu Tennom nycke He
Npon3BOaMTCSA NONHOE CTUpaHMe namaTu. Mpu Tennom nycke Bce HECOXpPaHAEMble
CUCTEMHbIE M NONb30BaTeNbCKNE AaHHbIE NHULManuanpytoTcs. CoxpaHsiemble AaHHbIe
COXPaHSIOTCS.

Mpu nonHom cTupaHum paboyas NamsaTb, a TakKe BCe COXPaHAEMbIE U HECOXPaHAEMbIE
obracTn namMsaTy CTMPaloTCs, a 3arpy3oyHasi Namsitb konvpyeTcs B padoudyto. [NonHoe
CTMpaHWe He oYMLaeT AMarHoCcTM4eckun Oydep nnm NOCTOSIHHO XpaHUMbIE 3HadYeHus IP-
agpecos.

Bkl MmoxeTe onpenenutb noseaeHne CPU npu 3anycke v BUA 3anycka ¢ NOMOLLbIO
nporpammHoro obecneyeHust. 3T HACTPOWKKN Bbl HANOETE B annapaTHOM KOHUrypaumm
CPU nog Haseanuem Startup [3anyck]. Npu 3anycke CPU npoBoauT psg AnarHoCTUYECKMX
NpOBEpPOK, a 3aTeM MHULUManu3auuto cuctemsl. MNMocne atoro CPU nepekniovaeTtcs B
COOTBETCTBYOLUIA pexum 3anycka. OnpegeneHHble OWnOKN NpensTCTBYOT TOMY, YTOObI
CPU nepewen B pexxum RUN. CPU nogaepxumBaeT cnegytowme pexnmbl 3anycka:

® Pexum STOP

® [lepexopn B pexum RUN nocne Tennoro nycka
® [lepexoa B npeabiayLLnin pexum nocrie Tennoro nycka

Startup

Startup rode:  Warrn restart - RUN -
Mo restart (stay in STOF mode)

Wirarm restart - RUIN
Wiarrm restart- Operating rmode before POWER OFF

[MosicHeHus K pucyHKy: Startup — 3anyck; Startup mode — Pexxum 3anycka; Warm restart —
Tenneii nyck; No restart (stay in STOP mode) — HeT 3anycka (octaBaTbCsl B COCTOSAHUMU
STOP); Warm restart —Operating mode before POWER OFF — Tennbin nyck — Pexum
paboTbl Nepes BbIKITOYEHNEM MUTAHNS.

Bbl MOXXeTe M3MEHNUTb TEKYLLMI peXnUM paboTel ¢ nomoLbto komaHg, "STOP" n "RUN" B
OHJTaMHOBBIX MHCTPYMEHTAaIbHbLIX CPeACcTBaX NnporpammMHoro obecneyeHms. Bl MmoxeTte
TaKke BKMIOYUTL B CBOKO nporpammy komangy STP ana nepesoga CPU B pexxum STOP. 310
Mo3BOMNSET BaM NpepBaTh BbIMOSIHEHME BaLlel NporpamMmmbl B 3aBUCUMOCTY OT €€ MOTUKK.

B pexxume STOP CPU i o6pabaTbiBaeT KOMMYHVKALIMOHHbIE @ ®
3anpocsl (no o6¢cTaHoBke) 1 2 BbINOMHAET CAMOANAarHOCTUKY.

B pexxvme STOP CPU He BbINOMHAET Nporpammy nosnb3oBaTens, u
OTCYTCTBYeT aBTOMaTu4eckoe 06HOBeHNe obpasa npotecca.
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Bbl MoXxeTe 3arpy3nTb CBOWM NPOEKT TONLKO B TOM cry4vae, ecnn CPU HaxoguTcs B
coctosiHum STOP.

B pexxume RUN CPU BbINonHsET 3agayun, nokaszaHHbIE Ha CnegylowemM pUCyHKe.

STARTUP [3anyck] RUN
A Ounwaetcs obnactb namsitn BxogoB (I) @ O6nacte namsATn Q 3anvcbiBaeTcs B
hmsmnyeckme BbIXOAbI

B  Bbixogbl MHULUMaNM3MpyroTCA @ CocrosiHne husnyecknx BXo4oB KonnpyeTcs
nocnegHnM Unn 3amMeHsaLWNM B obnacTtb namaTu |
3Ha4YeHnem

C  Wcnonusitotcst OB 3anycka WcnonHsitotes OB nporpammMHoro umkna

@
D CocTosiHne b13MYECKNX BXOL0B @ BbinonHseTca camogmnarHocTuka
KonunpyeTtca B obnacTb NaMsTN BXO4OB

(1

E  Bce cobbiTusi, CBA3aHHbIE C & Bo Bcex yacTax umkna obpabatbiBatoTca
NpepbIBaHNSIMU, COXPAHAKOTCS B npepbIBaHNS U KOMMYHUKaLUn
o4yepeaun oxvaaHua ans obpaboTky B
pexume RUN

F  AxtuBum3npyeTtcsa 3anuce obnactu
namaTu Boixodos (Q) B dnsmyeckune
BbIXOAb!

O6pab6oTka 3anycka (STARTUP)

Bcskun pas, korga pexum paboTtbl namensietcs co STOP Ha RUN, CPU ctupaeT obnactb
Bxof4oB obpasa npouecca, nHMumanuampyeT obnactb BbIxog4oB obpasa npouecca u
obpabatbiBaeT OB 3anycka. Bce obpalieHns koMaHa Ha YTeHue k obnacTtn BxogoB obpasa
npouecca B OB 3anycka JaloT 3Ha4YeHMEe HOJb, @ He TeKyLlee 3HavYeHne ouanyeckoro
Bxoda. [1oaTomy, 4ToObl MpoYMTaTh TEKYLLEE COCTOSIHME (PM3NYECKOrO BXOAa B peXnme
3anycka, Bbl JOJPKHbI BbINOMHWUTL HEMOCPEACTBEHHOE YTeHme. 3aTtem BbinonHsTca OB
3anycka n oTHocswmecs k Hum FC n FB. Ecnu numeetcsa Heckonbko OB 3anycka, TO OHU
BbIMOSHAKTCS NocrnegoBaTernibHO B COOTBETCTBMU C UX HOMepamu, HadmHas ¢ OB ¢
HaMMEHbLUUM HOMEPOM.

Kaxxgbin OB 3anycka cogepxuT uHopmaumio o 3anycke, 4Tobbl Bbl MOMMN BbICHUTb
OENCTBUTENBHOCTb COXPaHSEMbIX AaHHbIX M 4acOB pearbHOro BpemeHu. Bl MoxeTe
3anporpammupoBaTth BHyTpy OB 3anycka komaHabl 4518 TPOBEPKM 3TUX 3HAYEHMWI 3anycka U
NPUHSTUS cooTBeTCcTBYOWMX Mep. OB 3anycka nogaepXxueatoT cnegyowme agpeca

3anycka:
Bxopn Tun OnucaHune
OaHHbIX
LostRetentive BOOL OTOT OMT NPMHUMAET 3HAYeHNe UCTMHA, ecrnn 06nacTb XpaHeHust
COXpaHseMbIX AaHHbIX NOTEpsiHa
LostRTC BOOL OTOT OMT NPUHUMAET 3HAYEHME UCTMHA, eCrnn NOTEPSIHbI Yachbl
peansHOro BpeMeHU
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Bo Bpems 3anycka CPU BbINOMHSET Takke cnegylowme 3agaq.
® B ¢ase 3anycka npepbiBaHNsi CTaBATCA B o4epeapb, HO He obpabaTbiBaloTcs

® B (pase 3anycka OTCYyTCTBYET KOHTPOIb BPEMEHW LKA

® [lpu 3anycke MOXET ObITb M3MEHeHa KOHUrypauus mogynen obicTpbix cyeTymkoB (high-
speed counter, HSC), wnpoTHO-UMnynscHon mogynsaumu (pulse-width modulation, PWM)
N OBYXTOYEYHOM CBA3N (point-to-point communication, PtP)

e daktnyeckoe yHkyMoHMpoBaHme mogynen HSC, PWM u PtP nponcxogut Tonbko B
pexvve RUN

Mo okoH4aHuM BbInonHeHns OB 3anycka CPU nepexoaut B pexxum RUN 1 obpabaTbiBaeT
3aJauv ynpasneHnsi B HENPepbIBHOM LMKIIE.

O6pab6oTka uukna B pexxume RUN
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B kaxxgom umkne CPU nponsBoauT 3anuck B BbIXOObl, CYHUTBIBAET BXOAbI, BbINOMHAET
nporpammy norb3oBaTerns, 0GHOBMNSIET KOMMYHUKALMOHHbLIE MOAYNN, BbINOMHAET
BHYTpPEeHHMEe 3aaa4n O6CJ‘Iy)KVIBaHI/I$| M oTBe4vaeT Ha CO6I:>ITI/I$|, CBA3aHHble C npepbiBaHNAMUA
nonb3oBaTens, U KOMMYHUKALMOHHbIE 3anpocbl. KOMMYHMKaUMOHHBbIE 3anpochl perynspHo
0obpabaTbiBalOTCA B TEYEHME LMKNa.

OTn gencTeums (3a NCKNOYEHNEM COObITUI, CBA3AHHbIX C NPEepbIBAHNAMM NOfb30BaTENS)
HenpepbIBHO 06pabaTbiBatOTCS LMKNNYECKN. AKTUBU3UPOBAHHBLIE COOLITUSI, CBA3AHHBIE C
npepbIBaHUAMN Nosb3oBaTensi, 0opabaTbiBalOTCA B COOTBETCTBMMU C MPUOPUTETOM B TOM
nopsaake, B KOTOPOM OHU BO3HUKAKOT.

Cwvctema rapaHTUpyeT, 4YTo UuKn OyadeT 3aBepLueH 3a MHTepBar BPEMEHU, Ha3biBaeMbIN

MaKcumarnbHbIM BPEMEHEM LMKNA; B MPOTUBHOM Clyvae reHepupyeTcsi olimbKa BpeMeHM.

® Kaxabli LMK HaYMHaAEeTCs ONPOCOM TEKYLLMX 3HA4YEHUIA LMPOBbLIX U aHanoroBbIX
BbIXO[0B B 0Opase npoLecca 1 3ancbio 3TUX 3Ha4YeHun B musmdeckme Bbixogsl CPU, SB
n SM, KoTopble CKOHGUrypMpoBaHbl ANsi aBTOMATUYECKOro 06HOBMEHNS BXOA0B/BbIXOO,0B
(koHbUrypaums no ymonyanuio). Ecnm komaHga obpatiaetcs kK ousnyeckomy BbIxody, TO
0BHOBNSAETCS Kak BbIXog B 06pase npouecca, Tak 1 cam u3nyecknii BbIXoA.

® |lukn npogormKaeTcsa CUMTbIBAHUEM TEKYLLUX 3HAYEHUIN LMEPOBBLIX U aHANOroBbIX BXO4OB
n3 CPU, SB u SM, ckoHUrypupoBaHHbIX A1 aBTOMaTU4EeCKOro 0GHOBNEHNS
BXOJ0B/BbIXOAO0B (KOHUrypauus no yMon4aHuio), U nocneayoLlen 3anncbio aTux
3Ha4deHul B obpas npouecca. Ecnu komaHga obpawyaeTcs K omsmyeckomy Bxogy, TO
3Ha4eHne PU3NYECKOro BXofa M3MEHSIeTCH, HO BXOZ B obpa3se npouecca He
obHoBRseTCS.

® [locne cyMTbIBaHWSI BXOAOB NporpamMma nosib3oBaTens UCNoNHAeTCa OT NepBoy A0
nocnepgHen komaHabl. OHa BkntovaeT B cebs Bce OB nporpamMmHoro umkna nnoc Bce
cBszaHHble ¢ HUMK FC 1 FB. OB nporpammMHOro Lmkna BbINOMHAKTCA NOCTOSHHO B
nopsigke HomepoB OB, HaumHasa ¢ OB ¢ HaMMeHbLUMM HOMEPOM.

O6pa60TKa KOMMyHVIKaLl,VIl7I nponcxognT nepnogn4eckn B Te4eHmne LUuKkna, npepbiBas, ecnm
9TO BO3MOXHO, UCMOJTHEHNE NporpamMmbl NoJib3oBaTeENA.

K camogmarHocTmke OTHOCATCS Nepuoguyeckme NpoBepKU CUCTEMbI U ONPOC COCTOSIHUS
Moaynen BeBoaa/sbiBoaa.

MpepbiBaHMSA MOrYT BO3HUKHYTb B NIOOOW YacTh LKA, OHU yNpaBnsaTcs cobbiTUSMU.
Koraga nponcxoant cobbitve, CPU npepbiBaeT BhINOMHEHNE LiMKNa 1 Bbi3biBaeT OB,
KOTOPbLIN ObIN CNPOEKTMPOBaH Ans 00paboTkn 3Toro cobbiTus. Korga OB 3akaHuMBaeT
06paboTky cobbiTus, CPU BO306HOBMAET MCMNOMHEHME NPOrpaMmMbl Nofb30BaTenNsi C MecTa,
B KOTOPOM MPOM3OLLIIO NpepbiBaHne.
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OpraHu3saumnoHHble 6noku (OB)

OB ynpaensaT UCnonHeHnem nporpamMmmel nonb3osatens. Kaxagpin OB gomkeH umeTb

YHUKanbHbIN HOMep. HekoTopble Homepa Huxe 200 3ape3epBUpoOBaHbI AN onpeaeneHHbIX

OB. Bce octanbHble OB gomkHbl obnagats Homepamu 6onbLue 200.

VMcnonHeHne opraHnsaumoHHoro 6rnoka nHmunanmnampyeTcs onpeaeneHHbIMy cobbITUsMN B

CPU. OB He moryT BbI3bIBaTb Apyr Apyra unm BbidbiBatbes 13 FC nnm FB. Tonbko

cTapToBoe cobbiTve, Hanpumep, AMarHOCTUYECKOe NpepbiBaHME NN MHTepBan BPEMEHM,

MOXeT 3anycTuTb ucnonHeHne OB. CPU obpabatbiBaeT OB B COOTBETCTBUM C UX Kaccamu

npruopuTeTa, NpU4eM B NepByto odepeab obpabatbiBatotcs OB ¢ 6orne BbICOKMM KIaccom

npuoputeta. CamMbIM HU3KMM KITacCcoM npuoputeTa asnsietcs 1 (ans rmaBHoOro

NPOrpaMMHOro LMKna), a HaMBbICLLMM KInaccoM npuoputeTa saensaetca 27 (4ns owmook,

CBSA3@HHbIX C BPEMEHEM).

OB ynpaBnsioT cnegyowmmMm npoLeccamu:

e OB nporpamMHOro Uukna UCnonHATCA uuknuyecku, koraa CPU HaxoauTes B pexnve
RUN. OcHoeHo 6ok nporpammbl sinsieTcss OB nporpammHoro umkna. OH cogepxut
KOMaHAbl ANd ynpasneHus Ballnm NpunoXeHUeM, U U3 Hero Bbi3bIBalOTCA Apyrue
nonb3oBaTtenbckue 6noku. Jonyctumbl Heckonbko OB nporpamMmHOro uukna, oHm
BbINOSHAOTCA B nopsake Homepos. OB 1 asnseTca ctangapTHeiM 6nokom. Opyrne OB
NPOrpaMmMHOro LuKna AomkHbl ObiTb 0003Ha4eHbl kak OB 200 unu Bbiwe.

e OB 3anycka BbINOMHAKTCA OAMH pa3, korga pexum pabotel CPU meHsieTca ns STOP B
RUN, npu 3anycke B pexum RUN u B cnyyae npeanucaHHoro nepexona ns STOP B RUN.
3aTtem HaunHaeTca ncnonHeHme OB nporpammHoro uukna. Jonyctumbl Heckonsko OB
3anycka. CtaHgapTHbiM Griokom sBnisietcss OB 100. Bee octanbHble OB gomkHbl MMETb
Homepa, HaumHas ¢ 200.

® OB npepbiBaHUI C 3a4€PXKKOM UCTIONHAIOTCS C ONPeAENeHHbIM 3anasabiBaHMem nocne
CcoObITKSA, CKOHOUTYPMpPOBaAHHOIO B koMaHAe 3anycka npepbiBaHus (SRT_DINT). Bpemsi
3a0epXKKU yKasbiBaeTCs BO BXOOHOM napameTtpe paclumpeHHon komaHabl SRT_DINT. OB
npepbIBaHWiA C 3a0epXXKoi NpepbiBaeT HOpMarbHOE UCMOMHEHNE LNKITMYECKON
nporpammbl, Korga UctekaeT yKkazaHHOe BpeMsl 3adepkn. Bl moxeTe
CKOHbUrypupoBaTtb 0 4 cobbiTuii Tuna "3agepxka BpemeHu" B oOOM MOMEHT, MpUYeEM
AONs Kakgoro Takoro cobbitusa gonyctum Tonbko oanH OB. OB npepbiBaHWiA ¢ 3a0epKKo
aormkeH nvetb Homep 200 nnu BbILwe.

e OB uumKknNMuyecknx NpepbiBaHUN NCMOMHATCA Yepes onpeaeneHHble HTepBanbl
BpemeHn. OB uuknmnyecknx npepbiBaHUn NpepbiBAET UCMOSTHEHNE LIMKITUYECKOWN
nporpamMmmbl Yepes UHTEPBarbl, ONpeaeneHHble Nonb3oBaTenem, Hanpuviep, Kaxable 2
cekyHabl. Bbl MoxeTe ckoHurypupoBaTb 40 4 cobbituii Tuna "Linknuyeckoe
npepbiBaHME", MpUYEM AN KaX4oro Takoro cobbiTns JonycTuM Tonbko oamH OB. 3ToT
OB gomxkeH nvetb Homep 200 nnu BbiLwe.

e OB annapaTHbIX NpepbIBaHU CMNOMHSAIOTCH, KOrg4a NPOUCXoanT COOTBETCTBYIOLLEE
cobbiTMe B annapaType, HarnpMMmep, HapacTalLlWnA Uy nagarLwmnin ppoHT Ha
BCTPOEHHOM LMhpOBOM BXxofe unu cobbitue, ceasaHHoe ¢ HSC. OB annapatHbix
npepbiBaHU NpepbIBaeT HOpManbHOE UCMONTHEHNE LIMKIMYECKOW NporpaMMbl B OTBET Ha
curHan ot cobbITva B annapatype. OTu cobbITUSA onpeaenstoTcs B CBOMCTBAX
KOHbMrypaumm annapatypbl. [nsi Kaxgoro CKOHpUrypmpoBaHHOro cobbIThs B
annapatype gonyctum ogmH OB. 31oT OB gomkeH nmetb Homep 200 unum Bbiwe.
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e OB owwnbok BpemMeHW UCNIONHAIOTCH NPy 0BHapyXeHun Tako owmbkn. OB owmnbok
BPEMEHW MpepbIBAET HOPMASIbHOE UCMONTHEHNE LMKITMYECKON NpOorpamMmebl, €cnm
NPEBbLILLEHO MakCcMManbHoe BpeMsi Lukna. MakcmanbHoe BpeMsi LiMkna onpeaensieTcs B
ceownctax MJIK. Onsa owmnbok BpemeHu gonyctum nckmoumtensHo OB 80. Bbl moxeTe
OnpefenuTb, YTO JOJMKHO npousonTuy, ecnu OB 80 oTcyTCTBYET: UTHOPUPOBATL OLLNOKY
unu neperitu B STOP.

e OB agnarHocTnyeckux npepbiBaHUN NCMONHAETCS, Korga obHapyxumBaeTcs
anarHocTupyemas owwmodka, n o Hel noctynaeT coobuleHne. OB gnarHocTu4eckmx
npepbiBaHWI NpepbiBaeT HOpManbHOE NCMNOMHEHME LIMKITMYECKON NporpamMmmbl, €Cm
MoayIb, obnaaaroLmnin AMarHOCTUYECKUMI CBOMCTBaMU, pacno3HaeT oLunbky (ecnu
AnarHocTu4eckoe npepbiBaHWe akTMBM3NPOBAaHO ANs 3Toro Mogyns). Ans
AmnarHoCTu4eckux npepbiBaHuin gonyctum tonsko OB 82. Ecnu B nporpamme HeT OB 82,
TO Bbl MOXeTe HacTpouTb CPU, 4Tobbl MrHopupoBaTb owmnbKy unu neperitn B STOP.

3.1.2 MpuopuTteTbl M oYepean ANA UCNOSTHEHNUA COObLITUN

48

CPU ocyulectBngaet o6paboTky noa ynpaesneHmem cobbituin. CobbiTusa 3anyckaroT
ucnonHeHne OB npepbiBaHuii. OB npepbiBaHUi Anst cobbITUA onpedensieTcs npu co3gaHum
6noka, npy koHdUrypmposaHumn yctporctea nnm komaHgon ATTACH vnm DETACH.
HekoTopble cobbITUS MPONCXOAAT Ha PErynspHON OCHOBE, Hanpumep, NPOrpamMmHbIA LMKIT
UIn UuKnuyeckme cobbitus. [pyrue cobbiTns, Hanpumep, 3anyck nnm cobbitne "3agepxkka
BpeMeHN" NPOMCXOAST OOQHOKpaTHO. HekoTopble cobbiTuSA NPOMCXOAsT, Korga uMeeT MecTo
N3MEHeHne, MHULMMPOBAHHOE annapaTypoun, Hanpumep, nosierieHne ppoHTa Ha Bxode nnm
cobbiTne "CKkopocTHOM cyeTHUK". MimetoTca Takke Takme cobbiTus, kak "OuarHoctupyemas
owwmnbka" unun "Owmnbka BpeMeHN", KOTopble MOABNAITCHA TOMbKO B Cly4ae OLUMOKM.
MpuopuTeTbl COOLITUIA, FPYNMbl NPUOPUTETOB M OYEPEAN MCMONBb3YIOTCA AN ONpeaeneHnst
nopsigka obpaboTtkn OB npepbiBaHWIA.

CobbiTre Tuna "lMporpaMmHbIN LMKN" BOSHWKAET OOUH pa3 B KaXK4OM MPOrpaMMHOM LUKIe
(v uukne ckaHnpoBaHus). Bo Bpems nporpammHoro umkna CPU ocylectBnsieT 3anunck B
BbIXOAbl, CYNTbIBAET BXOAbl U BbIMOSTHAET OpraHn3aLmoHHble 6roKu MPOrpaMMHOro LuKra.
CobbiTe Tuna "MNporpamMmmHbI LMKN" HEOOXOAMMO M BCeraa akTuemampyetcs. [ns atoro
CcobbITMS Bbl MOXETE HEe UMEeTb HM ogHoro OB nporpamMmMHOro Lukna unm MMeTb HECKOSbKO
Takmnx OB. MNocne 3anycka cobbitus Tuna "lMporpaMmmHbIn Lmkn" ncnonHsetcs OB
NPOrpamMmMHOro Lukna ¢ HammeHbLM HomepoM (06bivHO OB1). Opyrne OB nporpammHoro
LMKMa UCNOMHAKTCA nocrefoBaTenbHO B NOpsaKe Bo3pacTaHWs HOMEPOB BHYTPU
NpOrpamMmmMHOro Lukna.

CobbITnst TUNa "LiMknuyeckoe npepbiBaHne" AatT BaM BO3MOXHOCTb OpraHM3oBaThb
ncnonHeHne OB npepbiBaHNUin Yepe3 CKOHUINYPUPOBaHHbIN UHTEPBan BpeMeHU. 3ToT
WHTEpBan BpeMeHun ycTaHaBnuaaeTcd npu co3gaHum OB n opraHusyetcs kak OB
LMKIMYECKMX NpepbiBaHuni. Linknuyeckme cobbitusa npepbiBatoT MPOrpaMMHbIN LMK U
ucnonHsT OB umknnyecknx npepbiBaHUn (LUKNMYeckoe cobbiTue HaxoauTCs B rpynne ¢
Dornee BbICOKMM NPUOPUTETOM, YeM cobbITMe Tuna "TporpammHbIv Lnkn"). Limknnyeckomy
COObITUIO MOXET ObITb NOCTaBMNEH B COOTBETCTBUE TONbKO oanH OB uuknmyeckmx
npepbiBaHnin. CPU nogaepxuBaeT YeTblipe cobbiTna Tvna "Linknnyeckoe npepoiBaHue”. OB
LMKITMYECKMX MpepbiBaHu 06riafatoT CBOMCTBOM cABUra no gase, Tak YTo UCMOoNHEeHne
LUUKIMYECKMX NPEepPbIBAHUA C OOHUM 1 TEM >Xe NepPUoSOM MOXET ObiTb CMELLEHO
OTHOCUTESNBHO ApYr Apyra Ha BENMYNHY ha3oBOro casura.

CobbiTve Tuna "3anyck" npouncxoant oamH pa3 npu nepexoge n3 STOP B RUN u Bbi3biBaeT
Ha ncnonHeHne OB 3anycka. [1nsa 31oro cobbiTvs MOXeT ObITh BbIOpaHo Heckonbko OB. OB
3anycka BbIMOJTHAKTCA B NoOpAAKe BO3paCTaHUA HOMEpPOB.
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CobbITns TvNa "3agepkka BpemeHn" gatoT BamMm BO3MOXHOCTb OPraHM3oBaThb MCMOSTHEHME
OB nipepblBaHU MO UCTEYEHUN 3a4aHHOIO MHTEpBana BpemeHu. Bpems 3agepkkn 3agaeTcs
komangon SRT_DINT. Cobbitua Tvna "3agepxka BpeMeHn" npepbiBaloT NPOrpaMMHbIA LK
ans ucnonHeHusa OB npepbiBaHuin ¢ 3agepkkon. CobbITuio Tvna "3agepxka BpemeHn”
MOXET ObITb NOCTaBMNEH B COOTBETCTBME TONbko oamnH OB npepbiBaHui ¢ 3agepxkon. CPU
nogaepxuBaeT YyeTblipe cobbiTusa Tuna "3agepxka BpeMeHn".

CobbiTns TMna "AnnapaTHoe npepbiBaHne" 3anyckaroTca MU3MEeHeHMeM B annapaType,
Hanpumep, HapacTalLUM U1 nagawmum poHTOM Ha BXoae, unmn cobbitne "CkopoCTHON
cyetuumk" (High Speed Counter, HSC). [insa kaxgoro cobbitusi Tna "AnnapatHoe
npepbiBaHne" MOXET ObiTb BbiOpaH Tonbko oavH OB npepbiBaHui. Takue cobbiTust
aKTMBU3MpPYOTCA B KOHMrypauum yctporctea. OB ans aToro cobbiTs onpegensoTcs B
KOHbMrypaumm yCTponcTBa unm ¢ nomoubto komaHasl ATTACH B nporpamme
none3osaTens. CPU nogaepxuBaeT HECKONbKO cobbiTi Tuna "AnnapaTtHoe npepbiBaHue".
To4Hoe KonnyecTBo cobbiTuin 3aBncKUT oT mogenyu CPU u konvyecTBa BXOLOB.

CobbiTva Tuna "Owwunbka BpemeHn" n "[dnarHoctmpyemas owmbka" akTMBM3MpPYHTCS, Koraa
CPU obHapyxumBaeT owmnbKy. 3T cobbiTnsi 06pasytoT rpynny ¢ 6onee BbICOKUM
NPUOPUTETOM, YeM ApYyrine coObITUs, Bbi3blBatoLLMe NPepPLIBAHUSA, U MOTYT NpepbIBaThb
ncnornHeHne codbITui TUNa "3agepkka BpemMeHn", UMKIMYeckoe 11 annapaTHoe
npepbiBaHne. [ Kaxgoro u3 cobbITUi 3TOro TMNa MoXeT ObITb 3aaaH Tonbko oguH OB
npepbIBaHNIA.
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Yto HY>XXHO 3HaTb O NnpuopuTeTax un odepenax Aond ncnofHeHus coObITUN

KonunuecTBo xgyLmx oyepeam cobbITUI M3 OQHOMO MCTOYHUKA OFPaHUYEHO NMyTeM
Ha3HaYeHUs Kakgomy Tuny cobbITM cBoen odepeaun. Kak Tonbko npegensHoe Yncno
CTOSILLMX B oYepeamn codbITUn OOCTUTHYTO, crieaytoLee cobbiTue TepsaeTcs. [anbHenLwyto
MHOpPMaLUIO O NepenosiHeHN ovepean Bbl HangeTe B pasgene "UTo HyXXHO 3HaTb O
cobbITuAX TMNa «Owmnbka BpeMeHn»".

Kaxxgoe cobbitne CPU MmeeT NnpuopuTeT, U NPUOpUTETLI COOLITUI 00beQMHEHDI B KNacchbl
npuoputeToB. B cnepgytowen Tabnvue npeactaBneHbl ANvHbI 0Mepeaen, Kracehl
NPUOPUTETOB 1 NpUopuTETHI ANs1 COObITUIN, Nnoaaepxuaembix CPU.

YKkasaHue
[MpuopuTEeT MK KNacc NpPMOPUTETOB U ANIMHA ovepean He MOTyT BblTb M3MEHEHBI.

B obLiem cnyyae cobbiTnsa 06pabaTtbiBaloTCs B COOTBETCTBMM C UX MPUOPUTETOM (B NEPBYIO
oyepenb HamBbiCLLMI NpuopuTeT). CobbITUS, UMEoLMe OOUHAKOBbLIN NPUOPUTET,

obpabaTbiBaloTCcs B NOpsAAKe NOCTYMNEHNS.

Tun co6biTua (OB) KonunyectBo DonycTtumbie OnuHa Knacc MpuopuTteT
Homepa OB ouyepeaum npuoputeTa
MporpammHbIi 1 cobbiTne TMNa " 1 (no 1 1 1
LLMKIT MporpaMmHbIA Uukn " YMOJSYaHUIO)
HonyckaeTcsa Heckonbko OB | 200 unu 6onblie
3anyck 1 cobbiTHe TUna "3anyck” ' 100 (no 1 1
HonyckaeTtcsi Heckonbko OB | ymonyaHumio)
200 unu Gonblue
3agepxka 4 cobbiTna Tuna "3agepxka | 200 unu Gonbwe | 8 2 3
BPEMEHMU BpemeHun"
1 OB Ha cobbiTne
Linknuyeckoe 4 UMKNNYecKnx cobblTns 200 unu 6onble |8 4
1 OB Ha cobbiTne
®PpOoHTHI 16 HapacTatowmx ppoHToB | 200 nnm Gonblie | 32 5
16 nagarowmnx ppoHTOB
1 OB Ha cobbiTne
HSC 6 cobbiTnii CV = PV 200 unu 6onblie |16 6
6 n3amMeHeHMn HanpaBneHus
cyeTa
6 cobbITWIA BHELLHETO
cbpoca
1 OB Ha cobbiTue
[OunarHoctupyemas owmbka | 1 cobbiTne TONbKO 82 8 9
Owunbka BpemeHu/ 1 cobbiTne Tvna "Owmnbka Tonbko 80 8 3 26
MakcmmanbHoe Bpemsi BpemMeHu "
umkna 1 cobbITne TMna
"MakcumansHoe Bpems
umkna"
[1BOMHOE MakcumMarnbHoe 1 cobbiTne Tvna " [jontHoe | OB He - 3 27
BpeMms LuKna MakcumarbHoe BpeMsi BbI3bIBAETCS
umkna "

T CneumanbHble cnyyau gns cobbitus Tuna "3anyck”
*  Cobbitna "3anyck" n "MporpaMMHbIv LMKN" HUKOTAa HE MPOUCXOAAT OAHOBPEMEHHO, TaK Kak 3anyck 3aBepLlaeTcs
paHbLUe, YeM HaYMHAETCS NPOrpamMMHbIA LUK (YNpaBnsieTcsl onepauyuoHHOW CUCTEMONR).

* Hwu ogHomy n3 cobbITuiA He paspeluaeTcs npepbiBaTh 3anyck. CobbITHSA, KOTOPbIE NPOMCXOAAT BO BpEMS 3anycka,
CTaBATCS B 0Mepedb ANnd AanbHelwern 06paboTku nocne 3aBepLUeHns 3anycka.
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Mocne 3anycka OB ero o6paboTka He MoxeT ObITb NpepBaHa ApyrMm coOLITUEM TOrO Xe
CaMoro unu MeHbLLEero npuoputeTa. Takme cobbITUS CTaBATCS B oMepedb ANns AarbHeNnwwen
06paboTkn, AaBast BOSMOXHOCTb 3aBepLumnTbes Tekyemy OB.

OpHako cobbiTre 13 rpynnbl ¢ 6051e BbICOKMM NMpUopuTeTOM npepbiBaeT Tekywmn OB, n CPU
nocre atoro ucnonHsiet OB gna cobbitusa ¢ 6onee BoicokuM npuoputeToMm. lNocne
obpaboTkn atoro OB c 6onee Bbicoknm knaccom npuoputeta CPU ncnonHset OB ans
ApYruMx cobbITUIA, KOTOPbIE HAXOASATCSA B odepean 3Toro 6onee BbICOKOro Knacca
npuopuTeTa, a UMEHHO B COOTBETCTBUM C MPUOPUTETOM BHYTPU 3TOrO Kracca. Ecnuv B 3tom
Knacce npuoputeTta 6onblue HeT cobbiTui, cTosiwmx B odepeam, CPU Bo3BpaluaeTcs k 6one
HU3KOMY Krnaccy npvoputeTa 1 Bo306HOBMseT 06paboTky npepeaHHoro OB ¢ Toro mecta,
roe ero obpaboTka Obina ocTaHOBMNEHaA.

NaTeHTHLIN Nnepuopn

JlaTeHTHbIV Nnepuog cobbiTus (T.e. Bpems Mexay coobuieHnem CPU o BO3HUKHOBEHMU
coBbITUSI U HAYaNoOM MCMNOMHEHUs NepBoi komaHabl B OB, koTopblii 06cnyxuBaeT 310
cobbiTne) coctaBndaeT npumepHo 210 MKC, ECIM B MOMEHT MOSIBIIEHUS 3TOr0 CObbITHS
aKTUBEH B Ka4yecTBe nporpammMbl 06paboTkm Tonbko oanH OB nporpaMMHOro uukna.
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YTO HYXXHO 3HaTb O COObLITUAX TUNa "OWwnbKa BpeMeHn"

MosiBneHune nobon owmnbKn, CBA3aHHON C BPEMEHEM, NPMBOAMUT K COBbITMIO TMna "Owmnbka
BpemeHn". NogaepxmeatoTca crefyowme olwmnbkn BpEMEHN:

® [IpeBbleHre MakCUManbHOro BpEMEHN LmKna
e 3anpowweHHbin OB He MmoxeT ObITb 3anyLyeH
® [lepenonHeHne oyepeamn

Owwubka "TpeBbilleHNE MAKCUMMAanbHOIo BPEMEHW LMKIa" BO3HMKAET, €CN NPOrpaMMHbIf
LUK He 3aBepLuaeTcs B TeYEHUe 3a4aHHOr0 MakCMMarbHOro BpemMeHu Lmkna. JansHenwyo
nHdpopmaumio 06 ownbke "lNpeBbILEHNE MakCUManbHOro BpeMeHu uukna”, ob yctaHoBke
MaKCMMarbHOro BPEMEHU LmKIia n 0 cbpoce BpeMeHn uMKna Bbl HangeTte B pasgene
"KoHTponb BpemeHu uukna (ctp. 50)".

Owwmbka "3anpowenHbin OB He MoXeT ObITb 3anyLweH" Bo3HUKaeT, ecnv OB
3anpalumMBaeTCs UMKIMYECKUM NpepbiBaHNEM MW NpepbiBaHWEM C 3agepXkon, Ho aTtoT OB
yXe UCNOJTHAETCA.

Owwnbka "MNepenonHeHne ovepeamn" NOABMSETCS, €CrM NpPepbIBaHNA BO3HUKAIOT ObICTpee,
YeM OHM MOryT ObITb 06padoTaHbl. KonnyecTBo cobbITUN, HAXOOALLMXCS B OMEPEM,
OrpaHMYeHOo HasHa4YeHNeM Kaxgomy cobbiTuio COOCTBEHHON ovepeamn oxuganus. Ecnm
cobbITME NPOUCXOAMUT, KOr4a COOTBETCTBYOLAs oyepeab 3anofiHeHa, TO reHepupyeTcs
cobbiTe Tna "Owunbka BpeMeHn".

Bce cobbiTusa Tuna "Owmnbka BpemeHun" 3anyckatoT BeinonHeHne OB 80, ecnu oH
cywectyeT. Ecnv OB 80 He cywecTByeT, To CPU urHopupyet aty owmnbky. Ecnv owmbka
"MNpeBbleHne MakCcMmMaribHOro BpeMeHu Lnkna" BO3HUKaeT ABaXabl B O4HOM U TOM Xe
nporpaMmHom uukne 6e3 copoca Bpemenn umkna, To CPU nepexogut B STOP, He3aBucMmMo
oT Toro, cywectayeT nn OB 80. Cm. no atomy Bonpocy pasgen "KoHTporb BpeMeHn Lmkna"
(cTp. 50).

OB 80 cogepxut nHdopmMaLmio 0 3anycke, C NOMOLLbIO KOTOPOM Bbl MOXETE OnpeaenuTb,
Kakoe cobbITne n kako OB creHepupoBan owmnbKy BpemeHu. Bbl moxeTe
3anporpammupoBaTtb koMaHabl BHyTpy OB 80, 4ToObl nccrnenoBaTh 3TW 3HAYEHMS U NPUHATD
Heobxoammele mepbl. OB 80 nogoepxmBaeT crneyroLme agpeca 3anycka:

Bxop Twn pgaHHbIX | OnucaHue

fault_id BYTE 16#01 - npeBblLLEHNE MaKCUManbHOIO BPpEMEHM LiMKNa
16#02 - 3atpeboBaHHbIN OB He MoXeT ObITb 3anyLueH
16#07 n 16#09 — npon3oLwno nepenonHeHne ovepeau

csg OBnr | OB_ANY Konuyectso OB, kOTOpble MCMONMHANMNCH, KOr4a Npouv3oLuia owmbka

csg_prio | UINT MpuoputeT OB, BbI3BaBLUETO OLUMOKY

Koraa Bbl co3gaeTe HoBbI NpoekT, OB 80 B Hem oTcyTcTBYET. ECnn Heobxoaumo, BcTaBbTe
OB 80 B cBoW NPOEKT, ABaXabl LWENKHYB B AepeBe npoekTta nof "Program blocks
[MporpammHile 6noku]" Ha "Add new block [Jo6aButb HoBbIV Gr0K]", 3aTeM BbiGepuTe
"Organization block [OpraHm3aunoHHbi 6510k]", a 3aTem "Time error interrupt [[pepbiBaHne
no ownbke BpeMeHu]".
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Y10 HyXHO 3HaTb 0 cOOLITUAX TUNa "duarHocTupyemas owmbka"

HekoTopble ycTponcTBa 06nagatoT CnoCOOHOCTLIO AMAarHOCTUPOBAaTb OLNGKN 1 coobLuaTth O
HUX. BO3HUKHOBEHME UMM NCHE3HOBEHNE PasnMYHbIX AMarHOCTMPYEMbIX OLUIMBOK MPUBOAMT K
cobbiTuio TNa "OduarHoctupyemas owmnbka". MogaepxusaroTes cnegyroLine

,u,marHOCTMpyeMble OLLNGKM:
OTcyTCTBME HanNpsKeHUs y Nonb3oBaTens

® HapylweHne BEpPXHEro rpPaHUYHOro 3Ha4YeHUs
° HapymeHme HWXHEro rpaHM4YHoro 3Ha4veHus
e (OO6pbIB NpoBOAA

e KopoTkoe 3amblkaHue

Bce cobbitusa Tuna "OuarHoctupyemasi owmbka" Bei3biBatoT ucnonHeHne OB 82, ecnu oH
cywectyeT. Ecnn OB 82 He cywecTtyeT, To CPU urHopupyet aty owmbky. Mpu cosgaHum
HoBoro npoekTa OB 82 He cyuiecTtByeT. [pu xenaHum Bl MoxxeTe fobasutb OB 82 B cBOW
NpOoeKT, ABaXabl LWeNKHYB B AepeBe npoekTa nog "Program blocks [[MporpammHbie 6noku]”
Ha "Add new block [Jo6aButb HOBbIV 6510K]", 3aTem BeiGepuTe "Organization block
[OpraHusaumoHHbin 650k]", a 3aTem "Diagnostic error interrupt [[pepbiBaHue no
awarHocTupyemonm owumoke]".

OB 82 copepxuT nHhopmaLuio o 3anycke, C MOMOLLbIO KOTOPOWN Bbl MOXETE onpeaenuTb,
06513aHO N 3TO COBbITME MOSIBNEHUIO UM MCHE3HOBEHMIO OLLNGKK, @ Takke, kKakoe
YCTPOWCTBO U KakoW kaHan coobLmnm o6 owmnbke. Bbl MoxeTe 3anporpaMmmpoBaTh
KoMaHabl BHyTpu OB 82, 4yTo6bl UccnenoBatb 3TU 3HAYEHUS U NPUHATL HeoBXoaUMble
mepbl. OB 82 nogaepxvBaeT crneaytolume agpeca 3anycka:

Bxon Twn OnucaHune
OaHHbIX

IOstate | WORD CocTosiHne BXofoB/BbIXO40B YCTPONCTBA

laddr HW_ANY WaeHTndmkaTop annapatypbl yCTPONCTBA MU (DYHKLMOHANBHOW eanHULbI,
KoTopas coobwuna o6 owmnbke

channel | UINT Homep kaHana

multierror | BOOL TRUE, ecnu nmeeTcsa HECKOIbKO OLUMBOK (8 paHHUX 8epcusiX He
rnoddepxusaemcs)

But 4 B 10_state Obiro v cobbiTwe 3anyLLeHo NOABEHME UM UCHE3HOBEHNEM OLLIMOKM.
But 4 paseH 1, ecnu owmnbka npucyTcTyeT (NpuMep: obpbiB NpoBoda) 1 paseH 0, ecrin
ownbkn 6onbLue HerT.

Bxof B KOHTAKTHOM MfaHe coAepX T annapaTtHbli ugeHtudumkatop (HW ID) yctporictea
unm yHKLUMOHANbHON eauHULbl, KoTopas Bbigana owmnbdky. HW ID HasHavaeTcs
aBTOMaTU4eCKW, KOraa KOMMOHEHTbI BCTABMASIOTCA B 0TOOpaxeHne Habopa yCTpOWUCTB nnm
ceTun n nosensieTcs Bo Bknagke Constants [KoHcTaHTbl] nepemerHbIx MIK.
WaoenTtndpukatopy HW ID Takke aBToMaTU4ecku npucsanmBaeTcs UMs. 3TU 3anucu Bo
Bkrnagke Constants nepemeHHbix MJTK He MoryT 6bITb U3MEHEHBI.

Howmep kaHana HaumHaeTcsa ¢ 0 ons nepBoro Bxoga (aHanoroBoro unm umdpoBoro) u ¢ 64
OJ151 NepBOro Bbixo4a (aHanoroBoro unu unudpoBoro). ITo cMeLeHne Heobxoaumo nsi
TOro, YTOObI OTNMYUTBL BXOObl OT BbIXOAOB Y YCTPONCTB, UMEIOLLMX 1 TO, 1 gpyroe. Ecnn
owmnbka 3aTparmBaeT BCe YCTPONCTBO UMK (PYHKUMOHANbHYO eauHuLy, HanpuMmep,
OTCYTCTBME HaANpAXeHNA Yy nonb3oBaTend, TO yCTaHaBIMBaeTCA caMbiin CTGpLIJVIVI out B
crnose ¢ HOMepOM kaHana (Homep kaHana 32768).
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KOHTpOHb BpeMeHU uuKna
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Bpems uukna — 310 BpeMsi, KOTopoe HeobxoamMmo onepaunoHHon cucteme CPU ans
ncnonHeHunsa umknmuyeckom cdasbl pexkuma RUN. CPU npepoctaenseT asa cnocoba ans
KOHTPOIA BpeMeHU LuuKna:

¢ MakcumanbHoe Bpemsi umkna

L4 (*)I/IKCVIpOBaHHOG MUHMUManbHOE BpeMA LUKna

KoHTponb BpeMeHu umkia HaunmHaeTcs nocrne 3aBepLueHns 3anycka. 3anpoeKktuposaTth 3Ty
dyHkuuio B CPU moxHo vepes "Device Configuration > Cycle time [KoHdurypauus
ycTponcTs > Bpems yuknal”.
CPU nocTosiHHO KOHTPONMPYET BPEMS LMKIa U pearnpyeT, eCriu MakCMarnbHOE BPeEMS
UUKna npesbleHo. Ecnn ycTaHOBNEHHOE MakcMMarnbHOe BPeMS LMKIa NPeBbILLEHO, TO
reHepupyeTcsi olimbka, kKoTopasi obpabaTbiBaeTcsl OOHUM U3 CREYOLWMNX OBYX CNOCOOOB:
e Ecnu OB 80 otcytcTtByeT, To CPU reHepupyeT owmnbKy 1 NpoaomKkaeT UCMOMHATb
nporpammy nosnb3oBaTens

e Ecnn OB 80 npucytcteyet, To CPU ncnonHsaet OB 80

Komanga RE_TRIGR (nepesanycTnTb KOHTPOSb BPpEMEHM LiUKIa) N03BOnseT cOpocuTb
TanmMep, usmepsioLnin BpemMs Lmkna. OgHako aTa KomaHaa AencTByeT TOMbKO B TOM Cny4yae,
ecnu oHa ucnonHseTca B OB nporpammHoro uukna; komanaa RE_TRIGR vrHopupyeTcs,
ecnu oHa ucnonHsietcs B OB 80. Ecnn makcmanbHoe Bpems LMkna NpeBbilUeHO ABaXabl B
O[HOM MPOrpaMMHOM LMKNe, n npu atom komaHga RE_TRIGR He ucnonHsetca mexay
3TMMM OBYMS MpeBbILEHNsIMU BpeMeHn, To CPU HemeaneHHo nepexoant B STOP.
MoBTOpHOE ncnonHeHne komanabl RE_TRIGR moxeT co3gate 6ECKOHEYHbIN NN OYEHb
ONMUHHBIA LUK,

OO6bIYHO LMK UCMONHSAETCS Kak MOXHO Goree BbiCTpo, U CNeayLWNiA LMK HaYnHaeTCsl, Kak
TONbKO 3akaH4nBaeTcs npeabigywmnin. OgHako B 3aBUCUMOCTY OT NpOrpaMmbl Nonb3oBaTens
N KOMMYHMVKALMOHHOW HarpysKku BpeMs LiMKIna MOXET BapbupoBaTbes. [N ycTpaHeHus
Taknx konebanmn CPU nogaoepxuBaeT HeobA3aTenbHOe PUKCUMPOBAHHOE MYHUMAIIbHOE
BpeMS LMKna (Ha3biBAEMOro Takke OUKCUPOBAHHBIM LMKIOM). Ecnn aTa dyHKUMs
aKTMBM3MPOBaHa, U PUKCUPOBAHHOE MUHMMAIbHOE BPEMS LuKna 3agaHo B mc, To CPU
cobnogaeT 3T0 MMHUMAanbHOE BPEMS LMKINa C TOYHOCTBIO £1 MC NS KaXgoro Lukna.

Ecnn CPU BbinonHseT umkn 6bicTpee, YeM onpeaeneHo MUHUMAarbHbIM BPpEMEHEM LIMKNA,
To CPU ucnonb3yeT ocTaBLUEECs BPEMS AN ANArHOCTMKM OLLMBOK BO BPEMS MCMNOSTHEHMS]
n/vnn 06paboTKn KOMMYHUKaLIMOHHBIX 3anpocoB. Taknum obpasom, CPU Bcerga 3aHnmaet
ONsi Kaxaoro uykna UKCUpoBaHHOE BPEMSI.

Ecnu umkn He 3aBepliaeTcs B Te4eHne 3a4aHHOro MMHUMAIbHOMO BPEMEHMW LKA, TO OH
BbIMOJTHAETCSA HOPMarnbHO 4O KOHUA (BKtoyas 06paboTKy KOMMYHUKALMOHHbIX 3anpoCcoB), U
npeBbILLEHNE MUHMMAIbHOIO BPEMEHU LIMKINA HE MPUBOAMUT HU K KAKUM peakLmsaM co
CTOPOHbI cucTemsbl. B crnegytowen Tabnuue npeacraBneHbl Ananas3oHbl U HACTPOWKN MO
yMOM4aHunio ans yHKUMIA KOHTPONS BPEMEHU LMKNa.

Bpems uukna Ounana3soH (Mc) 3Ha4yeHue no

YMONYaHuio
MakcumansHoe Bpemst |.u/||cr|a1 ot 1 oo 6000 150 mc
PUKCMpoBaHHOE MUHMMAarbHOE oT 1 40 MakcMMarnbHOro BPEMEHU | AeaKTUBMPOBaHO
Bpems uukna > umkna

MakcumanbsHoe BpeMs LMKna BCerga akTMBu3npoBaHo. YctaHoBuTe BpeMsi umkna ot 1 go 6000 mc.
3HaueHune no ymonyanuto coctaenseT 150 mc.

q)VIKCVIpOBaHHOG MUHMalnbHOE BpeMA LUuKna Heobsi3aTenbHO 1 No YMOJT4YaHUIO 0eaKTUBNPOBaHO.
Ecnu Heobxoanmo, YCTaHOBUTE 3TO BpeMA OT 1 MC 4O MakcMMarnbHOro BpemMeHn uuKna.
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KOH(bVII'ypVIpOBaHVIe BpeéMeHU UuKna un KOMMyHMKaLIMOHHOf"I Harpy3kKu

B ceonctBax CPU B KOHGMrypaumm yCTpOMNCTB Bbl MOXXETE YCTAHOBUTL criegyoLlime
napameTpbl:

® Bpewms uukna: 30ecb Bbl MOXETE BBECTU MakCUMarbHOe Bpems Lukna. Bel moxeTte
Takke onpeaennTb UKCUPOBAHHOE MUHUMAaNbHOE BpeMs LiuKna.

Cycle Hme

Maimubs oycle ime: 150

Enable & foed minirmum cycle ome for cyclic O3

MosicHeHus K pucyHKy: Cycle time — Bpema umkna; Maximum cycle time — MakcumanbHoe

Bpems umkna; Enabke a fixed minimum cycle time for cyclic OBs — Pa3tnokvpoBaTb

HPUKCMPOBaHHOE MUHUMAarbHOE BpeMs uukna ans umknuyecknx OB

® KoMMyHMKaLMOHHas Harpyska: Bbl MOXeTe yCTaHOBUTbL [0 BPEMEHM B NMPOLEHTaX,
npefgHasHavYeHHyo NS BbINOMHEHNS KOMMYHVKaLMOHHBIX 3a4au.

Lommunication load

COpcle load due ta communication: 20 L

MosicHeHus K pucyHKy: Communication load — KommyHukaumoHHas Harpyska; Cycle load

due to communication — 3arpyska Lnkna KOMMYHUKAUNUOHHBIMY 3a4a4vamu

MogpobHyto MHOpMaLUIo O LMKIe Bbl HangeTe B pasgene "KoHTpornb BpemeHu uukna”
(cTp. 50).
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3.1.3

Mamats CPU

anaBneHMe namMmATbHO

56

CPU npegocTasnsieT crnegytolme obnactv namsatv Anst XpaHeHus NporpamMmel
nonb3oBaTerns, AaHHbIX U KOHGUIypauuu:

3arpysoyHas namsaTb — 3TO SHEproHe3aBncuUMas NamsaTb Ans NporpamMmel NONb3oBaTeNs,
AaHHbIX 1 KoHurypaumu. Mpu 3arpyske npoekta B CPU oH cHavyana coxpaHsieTcs B
3arpy3oyHon namsaTn. 3Ta NaMaTb HAXOAUTCA UMW Ha KapTe NamsATu (ecny oHa uMeeTcs),
unm B CPU. 3Ta aHeproHe3saBuncrmas namsiTb COXPaHAETCA TakkKe 1 NMpU OTKITHYEeHUM
nuTaHua. Kapta namsatu nogaepxusaeT 6onblumii 06beM NamsaTy, Yem namsTb,
BCTpoeHHas B CPU.

Pabouyas namaTb — 3T0 3Hepros3aBMcMMas NamMaTb ANA HEKOTOPbIX 3NIEMEHTOB NPOEKTa
nonb3oBaTerns BO BPEMsI UCMONMHEHUS NONb3oBaTenbCckon nporpammbl. CPU konunpyet
HEKOTOpPbIE AIEMEHTHI NPOEKTa M3 3arpy304HoON NamaTn B pabouyto. ITa
3HeprosaBucumasi obnacTte NaMsaTN TEPSETCS NPU OTKITHOYEHUN MUTAHKSA, a Npu
Bo3BpaLleHun nutaHna CPU ee BoccTaHaBnusaer.

CoxpaHsiemas namaTb — 3TO 9HEpProHe3aBMcMmMas namaTb AN OrpaHUYeHHOro
KonmyecTBa 3HadeHun paboyer namatn. ObnacTb coxpaHaeMon NamAaTy CAYXWUT Ans
coxpaHeHus BbIOpaHHbIX agpecoB NamMaTh Nonb3oBaTens npy notepe nutanus. Mpu
ncyesHoBeHun nutaHusa y CPU nmeeTca 4oCTaTOMHO BPEMEHW AN COXpaHeHus
3HaYEeHU OrpaHNYeHHOro Ymcna agpecos NnamaTu. [Npu BKOYEHUN NUTAHNUS 3TU
COXpaHsieMble 3Ha4YeHNs BOCCTaHaBNNBaOTCS.

YTtob6bl 0TO6pa3snTb NCMNONb30oBaHME NaMATU AJ1S TEKYLLIEro NPOEKTa, LWENKHUTE NpaBom
knasuwen mbilwn Ha CPU (unu ogHom u3 ero 6nokoB) n Bblibepute "Resources [Pecypcbi]”
N3 KOHTEKCTHOro MeHto. [Ina otobpaxeHus ncnonb3osaHuns namaTtn ansa tekywero CPU
aBaxgpl wenkHute Ha "Online and diagnostics [OHNanHoOBLIN pexnm n guarHocTukal",
passepHuTe "Diagnostics" n Bbibepute "Memory [[amaTtb]".
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CoxpaHsiemas namATb

MoxxHO nsbexxaTb NOTEPW AaHHbIX NPW BbIXOAE U3 CTPOS NUTaHNS, MOMETUB HEKOTOpPbIE
AaHHbIe Kak coxpaHsiemble. B kauecTBe coxpaHsemblx MOryT ObITb CKOH(PMIYpUpOBaHbI
cnegywowme gaHHble:

e bEutoBas namaTb (Mepkepsbl) (M): Bbl MoXeTe onpegenntb TOYHYHO LUMPUHY 9TOW NamMaTu
Ans MepkepoB B Tabnuue nepemeHHbix MNJTK nnu B cnucke HasHayeHuin. CoxpaHsemas
ovToBasa namaTb Bcerga HaunHaetca ¢ MBO n HenpepbIBHO npogomkaeTcs yepes
yKkasaHHoe yucno 6antoB. 3agarite 3T0 3HadeHne B Tabnuue nepemeHHbix MK nnv B
CMMCKe Ha3Ha4YeHun, WenkHyB Ha cuvBone "Retain [CoxpaHaTb]" B nuHelike
WHCTPYMeHTOB. BBeauTe konmyectso 6aniToB OMTOBONM NaMATH, NOANEXALLMX
coxpaHeHuto, HaumHasa ¢ MBO.

® [lepemeHHble hyHKUMoHanbHoro 6noka (FB): Ecnu FB 6bin co3gaH ¢ akTuBN3MpOBaHHOM
onuuen "Symbolic access only [Tonbko cumBonu4yeckasi agpecaums]”, To pegakrop
nHTepdelica ans atoro FB cogepxut ctonbel "Retain [CoxpaHaTb]". B aTom cTonbue Bbl
MoxeTe BblopaTb "Retain [CoxpaHsaTb]" nnm "Non-Retain [He coxpaHaTtb]"
MHOMBUOYAnNbHO ANs KaXaoW nepeMeHHon. Ok3emnnspHeiri DB, KoTopbili 6bin co3gaH
npw Bctaeke FB B pegakTtop nporpamm, Takke oTobpaxkaeT 3TOT cTonbel, HO TOMbKOo AN
NPOCMOTPA; Bbl HE MOXETE N3MEHUTbL COCTOSIHUE COXPAHAEMOCTU B peAaKkTope
nHTepdelica ak3emnnsipHoro DB ansa FB, koTophili Gbin co3gaH ¢ onumen "Symbolic
access only".

Ecnu FB 6bin co3aaH ¢ geakTMBupoBaHHon onumel "Symbolic access only [Tonbko
cumMmBonuyeckas agpecauus]”, To pegaktop nHtepdeiica ana atoro FB He cogepxuT
ctonbua "Retain [CoxpaHsTb]". Sk3emnnsipHbii DB, koTopbIli ObiN cO30aH Npy BCTaBKe
FB B pegaktop nporpamm, oTobpaxaeTt ctonbel "Retain [CoxpaHsiTb]", KOTOpbI
OOCTYMeH Ans pegaktupoBaHus. B aTom cnydae BeiGop onuuun "Retain” ans nobown
nepeMeHHo NpMBOANT K BbIGOPY BCex nepeMeHHbIX. AHanormyHo, oTMeHa Bbibopa aTon
onuuu 4nsa nodor nepemMeHHON NPMBOAUT K OTMEHe 3TOro Bbibopa Ans Bcex
nepemMeHHbIX. Y FB, ans kotoporo npu ero cosgaHvm He 6bina akTMBM3MpoBaHa onums
"Symbolic access only [Tonbko cumBonuyeckas agpecauyus]”, Bbl MOXETE N3MEHSTb
COCTOSIHME COXPaHSIeMOCTU B pedakTope ak3emnnspHoro DB, Ho npu aTom Bce
nepeMeHHble yCTaHaBNMBaOTCst OOHOBPEMEHHO B OOHO M TO XKe COCTOSIHME.
Mocne cospanna FB Bbl 6omnblue He MOXETE U3MEHATL onumio "ToNbKo CUMMBONMYECKast
agpecaums . Ota onuusa MoxeT ObiTb akTMBU3NPOBaHa TOSMbKO Npu co3gaHmm FB. YTobbl
onpeaenuTe, 6bin K cywecTByowmin FB cozgaH Tonbko Ans cCUMBONUYECKON
agpecauuu, LEeNKHUTE NpaBov knaesuwen meiwn Ha FB B AepeBe npoekTa, Boibepute
"Properties [CBoricTBa]", a 3aTem BblbepuTe "Attributes [ATpnbyTHI]".

® [lepemeHHble rnobanbHoro 6noka gaHHbIX: NMoBeaeHue rnodansHoro DB oTHOCUMTENBHO
Ha3Ha4YeHUs COXpaHAeMOoro cocTosiHusa nogobHo nosegexuto FB. B 3aBucumocTu ot
HaCTPOWKMN CUMBOMNNYECKON agpecaLumn Bbl MOXeTe onpeaensdaTb COCTOSHUE
COXPaHAEeMOCTU NN AN OTAENbHbIX, UNKU ANs BCeX NepemMeHHbIX rnobansHoro 6noka
OaHHbIX.

— Ecnun atpubyTt "Symbolic access only [Tonbko cumBonmyeckas agpecauums]” atoro DB
aKTMBM3MPOBaH, TO COCTOAHME COXPAHAEMOCTUN MOXET OblTb YCTAaHOBEHO ANS
KaXKaoW NepeMEHHO OTAENbHO.

— Ecnun atpubyT "Symbolic access only" atoro DB He akTuBM3npoBaH, TO HAacTpoWika
COXPaHsEeMOCTU AeNCcTBUTENbHA AN BCex nepeMeHHbix DB; nnmn Bce nepemeHHble
ABMNAKTCHA COXpaHAEMbIMU, UM HECOXPaHSEMbBIMMU.

B uenom 2048 6anT gaHHbIX MOryT ObITb cOXpaHseMbIMy. YTobbl BbISCHUTbL, CKOJbKO GanT
MMEETCS B pacrnopsbkeHUn, LWenkHMTe B Tabnuue nepemeHHbix MK unun B cnncke
Ha3Ha4YeHUN B NaHenn NHCTPYMEHTOB Ha nuktorpamme "Retain [CoxpaHaTb]". XoTs 3gech Bbl
yKasblBaeTe CoXpaHseMyto obnacTb aAnsg OMTOBON NamMATH, HO BTOpasi CTpoka nokasbiBaeT
ocTtarowytoca odbwyto namaTte ana M n DB BmwecTe.
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OunarHocTtuyeckumn 6ydep

CPU nogaepxmBaeT gunarHocTnyeckun 6ydgep, KOTopbI CO4EPXKUT MO OAHOM 3anuncu s
KaXxgoro amarHocTnyeckoro cobbitus. Kaxkgas 3annce cogepXvTt gaTy u Bpems, B KOTOpoe
Npon30LLIIo COBLITUE, KaTeropmio cobbITUA U ero onucaHme. 3anucy oTobpaxkarTcs B
XPOHOSOrMYeckom Nopsiake, NpuYeM camoe nocrnegHee cobbITMe HaXo0AUTCA Ha CaMoM
Bepxy. [Noka CPU BknitoyeH, B aToM Bydhepe xpaHuTes 4o 50 cambix nocneaHnx cobbITui.
Korga 6ydep 3anonHseTcsi, HoBoe cobbiTve 3aMeHsIET B HEM camoe cTapoe. [Npu
OTKIMOYEHMUN NMUTaHKA coxpaHatoTcsa nocregHne 10 cobbITuii.

B gunarHocTtuyecknii 6ydep 3anncbiBatoTcsa criegyrolme Tunbl COObITUI:
e Kaxpgoe gmarHoctmyeckoe cobbiTve B cucteme; Hanpuvep, owmnbkn CPU n mogynen
e Kaxgoe nameHenne coctosiHua CPU (kaxabin 3anyck, nepexog B STOP unu B RUN)

[na goctyna K guarHoctudeckomy 6ydepy Bbl AOMKHbI HAXOAUTHCSA B PEXUME OHIanH.
OToT bydep Bbl HangeTe Yepes "Online & diagnostics / Diagnostics / Diagnostics buffer
[OnnaviHoBLIN pexxum 1 guarHocTtuka / QuarHocTtuka /OuarHoctnyeckuin bydep]”.
JanbHenwyo MHpopMaLmio No NOMCKY 1 YCTpaHeHWIo OLIMOOK Bbl HANnaeTe B pasaene
"MIHCTpyMeHTanbHble cpefiCTBa OHTaNHOBOrO pexuMa U AMarHocTukn .

Yacbl peanbHOro BpemMmeHu

58

CPU cHabxeH Yacamu peanbHoro BpeMeHu. Korga CPU BbIkMOYaeTcs, 3T Yackl nony4varoT
nMTaHMe OT MOLLHOTO KOHAEeHcaTopa. ATOT KoHAeHcaTop 3apshkaeTcs, koraa CPU BkMoyeH.
Ecnn CPU 6bin BKIHOYEH HE MeHee 2 4acoB, TO 3apsiia KoHAeHcaTopa Obbl4HO XBaTaeT AJis
paboTbl YacoB B TedeHne 10 gHen.

Yachkl peanbHOro BpemMeHW YCTaHOBIEHbI HA CUCTEMHOE BpeMS, KOTOpoe npeacTasnseT
cobon koopauHupoBaHHoe muposoe Bpems (Coordinated Universal Time, UTC). CuctemHoe
BpeMs AN YacoB pearnbHOro BpeMeHu yctaHasnusaet STEP 7 Basic. B Hem nmetotcs
KomaHAbl Ans cuntbiBaHus cuctemHoro (RD_SYS T) unu mectHoro (RD_LOC_T) BpemeHw.
[na pacyeta MECTHOrO BpeMEHW UCMOSb3YTCA YacoBOM NOSIC U MOMEHTbI MEPEKITYEHUS
MeXay NeTHUM U 3UMHUM BpeMeEHeM, KOTopble Bbl BBoauTe Ansa yacos CPU B
KOHdpUrypaumm yCTponcCTB.

Yachbl peanbHoro Bpemernn CPU kKoHdumrypupytoTcs Yepes cBorcTBo "Time of day [BHaueHune
BpeMeHu]". 34echb Bbl MOXETE TakKe BBECTU NEPEXO Ha NIeTHeE BPEMS, YKka3aB ero Hayasno
1 KOHel,. [Inst yCTaHOBKM YacoB pearibHOro BPEMEHU Bbl AOMKHbI HAXOANTBCS B pEXUME
OHIarH u Bbi3BaTb oTobpaxeHne "Online & diagnostics [Pexxum oHnarH u guarHoctukal" B
CPU. UcnoneayinTe ans atoro doyHkumto "Set time of day [YcTaHOBUTL 3HaYeHne BpemeHu]".
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CuncremMHas naMsTb U TaKTOBble MepKepbl

B ceonctBax CPU Bbl MOXeTe akTMBM3MPOBaTb BanTbl ANs "CUCTEMHON NamsATn" u
"TaKTOBbIX MEPKEPOB (TaKkTOBLIX OMTOB NamaATh)". B nornke ceoen nporpaMmmbl Bbl MOXeETe
CCbinaTbCs Ha OTAeNbHbIE BUTbI ATUX PYHKLMA.

® Bbl MOXeTe Ha3Ha4MTb oauH 6anT B 6uToBow (M) namsaTu B kayecTBe CUCTEMHOWN
namatn. barT cucTtemMHoV NnamMaTK NpeaoCcTaBnseT B pacnopskeHne cnegytoume Yetblipe
Ou1Ta, Ha KOTOPbIE Bbl MOXETE CChINaTbCA B CBOEN NONb30BATENLCKOW NpOorpaMme:

— bBwurt "Always 0 (low) [Bcerga 0 (c6polueH)]" Bceraa yctaHosneH Ha 0.
- but "Always 1 (high) [Bceraa 1 (yctaHosneH)]" Bceraa yctaHoBreH Ha 1.

— bwut "Diagnostic graph changed [[QuarHocTu4eckasa guarpamma nameHeHal"
ycTaHaBnmBaeTcs B 1 Ha BpeMsi 04HOrO LuKra ckaHMpoBaHus, nocne Toro kak CPU
perucTpupyet amarHoctuyeckoe cobbitue. Tak kak CPU He ycTaHaBnmBaeT 3TOT 6uT
[0 KOHLa nepBoro ucnonHeHns OB nporpaMMHOro LuMkna, To Bawa
nonb3oBaTenbCcKkas nporpaMmma He MOXET pacrno3HaTb, MPOUCXOAUII0 U U3MEHEHUE B
OnarHocTuke Bo BpeMs ucnonHeHnst OB 3anycka unv Bo BpeMsi NEPBOro UCMOJNTHEHWS
OB nporpammHoro uukna.

— but "First scan [[NepBbIi yukn]" yctaHaBnnBaeTcs B 1 Ha BpemMs NepBoro uukna
CckaHMpoBaHus nocrne 3aseplueHns OB 3anycka. (lMocne ncnonHeHns nepsoro Lyukna
3TOT OMT ycTaHaenmBaeTtcd B 0.)

® Bbl MOXETE Ha3Ha4YMTb OAMH 6anT B OmuToBONM (M) NnamATK B Ka4eCcTBE TaKTOBbIX
MepkepoB. Kaxabii 6uT aTtoro 6anTta, CKOHPUIypMpPOBaHHOIO B KaYeCTBE TaKTOBOrO
MepKepa, reHepupyeT NpAMOYrofibHbIN MMNynbC. BanT TakToBbIX MepkepoB
npepocTasnseT 8 pasnuyHbix YactoT, oT 0.5 Ny (meanexHo) go 10 'y (6bIcTpo). Bhl
MOXETEe UCNoNb30oBaTb 3TN GUTLI B KaYeCTBE yNpaBnsaoLWmx 6uToB, 0COOEHHO B
COefMHEHMM C KOMaHaamn o6paboTku PpOHTOB, ANS LUKITMYECKOro 3anycka AeiCTBUA B
nporpamMme nonb3oBaTens.

CPU uHyumanuanpyet a1 6antsl npu nepexoge u3 coctosHua STOP B pexum STARTUP
(3anyck). B pexxumax STARTUP n RUN TakToBble BUTbI NaMATM MEHAKTCA CUHXPOHHO C
Taktom CPU.

A\ ocToPoxHO

HanoxeHne apyroi 3anucy Ha GUTbl CUCTEMHOW NaMSIT UMW TaKTOBble GUTbI MOXeT
NOBPEAUTb AaHHblE B 3TUX (PYHKLMSIX U BbI3BaTb HEMpaBuibHYy0 paboTy BaLlel
nporpaMmbl, YTO MOXET NMPUBECTU K MOBPEXAEHMI0 060pyA0BaHMS U TENECHbLIM
NOBPEXAEHUsIM NepcoHana.

Tak kak 06a aT1 B1Uaa NnaMaTh He ABNATCA 3ape3epBMPOBaHHON NaMATbIO B 0bnacTu
6utoson (M) namsT, TO KOMaHAbl 1 0BGMEH AaHHBLIMW MOTYT BECTU 3anucb B 3TW agpeca 1
noBpeanTb MMELLNECS TaM AaHHbIE.

N3beranTe ocyLecTBnNATb 3annchb B 3TV agpeca, 4Tobbl obecneyunTs Hagnexatee
ncnonHeHne aTnuxX yHKUUA, N BCeraa peanuaynte cxemy aBapunHoOro OTKNioYeHus aAns
BalLLero npowecca unu MalluvHbl.
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System memory bits
+ Enable the use of system memory byte

Location of systern memaory byte (MBx): 1

[MoscHeHusa K pUCyHKY: System memory bits —
BbuTbl cuctemHon namatu; Enable the use of
system memory byte — PazbnokupoBatb
ncrnonb3oBaHue banTa cMCTEMHOM NaMsTu;

CuctemHas namsiTe KOHpUrypmpyet
oavH 6alT, KOTOPbIN BKMOYaETCs Npu
crnegyoLwmx yCroBUsix.

* [epsbii umkn (First cycle):
BkntovaeTca BO BpeMsi NepBoro
yukna B pexume RUN

* [uarHocTuyeckas guarpaMmma
nameHeHa (Diagnostic graph
changed)

* Bcerga 1 (yctaHoeneH) (Always 1
(high)): Bceraa BkntoveH

* Bcerga 0 (copoweH) (Always 0
(low)): BCeraa BbIKIOYEH

Location of system memory byte — Agpec 6anta

CUCTEMHOWM NaMATU.

Clock memory bits
[+#| Enable the use of clock memory byte
Location of clock memaory byte (MBx): 0

MosicHeHus K pucyHky: Clock memory bits —

TakToBble 6uTbl NnamaATK; Enable the use of
clock memory byte - PastnokupoBaTb
ncnonb3oBaHne 6arita TakToBbIX OMTOB
namaty; Location of clock memory byte —
Appec 6arita TaktoBbIx 6uTOoB; 10 HZ clock

— TaktoBble nmnynbcbl ¢ YactoTon 10 My

TakToBble 6UTbI NaMSATK (TaKTOBbIE
MepKepbl) 0bpasytoT 6aiT, B KOTOPOM
oTAenNbHble BUTbI BKMOYAOTCA U
BbIKMIOYAIOTCA Yepes onpeaerneHHble
NPOMEXYTKN BPEMEHM.

TakToBble OUTbI NAaMATU reHepupyoT
NPSIMOYTOJIbHbIE MMMNYIbChI. TW BUTLI MOTYT
MCMNonb30BaTbCs Kak ynpasnaoLmne ouTol,
0COBEHHO B COEMHEHMM C KOMaH4aMM
06paboTkn PPOHTOB, ANS LUKINYECKOTO
3anycka JenCTBUIN B nporpammMe
nonb3oBaTens.
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KoHdurypuposaHue nosefeHUA BbIXOAHbIX 3HaYeHun ana coctosaHua STOP CPU

Bbl MoxeTe ckoHGUrypmpoBaTth NoBefeHne LMGPOBLIX U aHaNoroBbIX BbIX04oB, korga CPU

HaxoguTcsa B coctosiHum STOP. [ns kaxaoro Beixoga CPU, SB unu SM Bbl MoxeTe

3aMOpPO3UTb €ro 3Ha4YEeHUe NN UCNoNb30BaTh 3aMEHSIOLLLEE 3HAYEHME:

® 3ameHa 3a4aHHbIM BbIXOAHbLIM 3Ha4YeHMeM (Mo ymonyaHuio): Bbl BBognTe 3ameHstoLLee
3Ha4yeHue 4ns kaxaoro Bbixoda (kaHana) CPU, SB unu SM.

[nsa unpoBbIX BLIXOLOB 3aMEHAOLLMM 3HAYEHUEM MO YMOMNYaHUIO ABNSETCS
BbIKJTKOYMEHO, a ans aHanoroBbIx BbIXOA0B OHO paBHO 0.

® 3amopaxuBaHWe BbIXOAOB B NOCNEAHEM COCTOSAHUM: BbIXO4bl COXpaHSAOT CBOM TEKyLLME
3Ha4yeHust Ha moMeHT nepexoaa n3 RUN B STOP. lMNocne 3anycka BbiIxo4bl
yCTaHaBMMBaKTCA Ha 3aMeHsoLLee 3Ha4YeHMe No YMOMYaHuo.

KoHourypmpoBaHne nosegeHns BbIXO40B OCYLLECTBASETCA B KOH(Urypaumm yCTPOUCTB.
Bbibupante oTaenbHble YCTPONCTBA 1 OTKpbIBanTe Bkriagky "Properties [CBowncTBa]", UTOObI
CKOH(PUrypnpoBaTh BbIXOAbl COOTBETCTBYIOLLEIO YCTPONCTBA.

Mpwn nepexoge n3 RUN B STOP CPU coxpaHsieT o6pa3 npouecca v 3anucbiBaeT
COOTBETCTBYHLUME 3HAYEHMS AN LMPOBBIX 1 aHANoroBbiX BbIXOAOB B COOTBETCTBUM C
KOHUrypaumen.

3.14 3awmTa naponem gna CPU S7-1200

CPU npepoctaBnseT 3 ypoBHSA 3alUWTbl A5 OrpaHUyYeHnsa AocTyna K onpeaeneHHbIM
dyHKUUAM. YCcTaHaBnMBas ypoBeHb 3alluThl 1 napornb ana CPU, Bbl orpaHuyvBaeTe
YHKUMM 1 00NacTh NamsT, K KOTOPbIM MOXHO 0bpaTuTbes 6e3 BBOAA Napons.

Protection [na koHdurypmpoBaHusi napons
AencTBynTe cneayowmnm obpasom:

1. B pasgene "Device configuration

[HeT sawwmTb] [KoHdpurypauums ycTpoiicTs]" BoiGepute
[SawuTa ot 3anucy] CPU.
+! [Sawwra ot uTeHus 1 sanucy] 2. B okHe NpocmoTpa napameTpoB
BblIbepuTe Bknaaky "Properties
[Maponb onsa poctyna Ha YTeHue/3anuchb] [CeoiicTBa]".
[Maponb] 3. BbibepuTte cBowicTBO "Protection
[MoaTeepauTe napons] [BawmTal", yToObI yKa3aTb ypoBEHb

3alWuWTbl U BBECTU NAporib.
Maponb YyBCTBUTENEH K perucTpy Gyks.

Kaxgbii ypoBeHb 3alumTe pa3peLlaeT HeorpaHNYEHHbIV AOCTYN K ONpeaeneHHbIM OYHKLMAM
6e3 BBoaa napons. Mo ymonyaxHuio CPU He uMeeT orpaHM4eHnin 1 3alLmTbl NaponeMm.
YTtobbl orpaHnymTb goctyn kK CPU, Bbl JomkHbI ckoHdUurypmuposatb ceonctea CPU n BBecTu
naporb.

BBog napons 4epes ceTb He noapbiBaeT naponbHyto 3awmty CPU. K CPU, 3awuweHHomy
napornem, B kaxabli MOMEHT BPEMEHN UMEET HEOrPaHUYEHHbIV 4OCTYN TOMNbKO OOVH
nonb3oBaTesb. 3aLLI,VITa naponem He ﬂeﬁCTBMTeﬂbHa Ona NcnonHeHna KomaHg nporpamMmmbl
nonb3oBaTens, BKIo4ash KOMMYHUKaUMOHHbIEe byHKumn. BBoA npaBunbHOro napons
paspeluaeT 6ecnpensaTCTBEHHbIN JOCTYN KO BCEM (DYHKLMSAM.
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O6meH ganHbiMy mexay MK (Yepe3 KOMMYHMKaUNOHHBIE (PYHKLMM B KOOOBLIX Or10Kax) He
orpaHu4mBaeTcs ypoBHAMM 3awmtbl CPU. ®yHKUMM YenoBeko-MallMHHOIO MHTepdgenca
TakXke OCTaloTCs HEOrpaHUYEHHbIMMN.

YpoBeHb 3aWwmTbl OrpaHquHMﬂ AocTtyna
HeT 3aWwmthl BeCI'IpeI'IﬂTCTBeHHbIVI [oCTyn 6e3 3aWwmTbl naponem.
3awuTta oT 3anucu ,D,OCTyI'I K YCTpOVICTBaM YenoBeKO-MaLUMHHOIO MHTepdenca n

6ecnpensTcTBEHHbIN 0O6MeH AaHHbIMU Mexay MK 6e3 3awuTsl naponem.

Maponb Heobxoaum Ans nsmeHeHu (ocTyn Ha 3anuck) B CPU n ana
n3meHeHus pexxuma pabotsl CPU (RUN/STOP).

3awuTa oT YTeHns 1 JocTyn k ycTpocTBaM YenoBeKO-MaLUNMHHOIO nHTepdenca u
3anuncu 6ecnpensTCTBEHHbIN 06MeH aaHHbIMKM Mexay MIK 6e3 3awutel naponem.

Maponb Heobxoaum Anst YteHust AaHHbix B CPU, Ans nameHeHun (4octyn

Ha 3anuck) B CPU 1 ans nsmeHenuns pexvma pabotsl CPU (RUN/STOP).

BoccTaHoBneHue yTepsiHHOro napons

Ecnu Bbl yTepsinm naponb ana CPU, 3awmieHHoro naponem, CoTpute 3aLlULLLEHHYIO
naponem nporpaMmmy ¢ NOMOLLbI0 MYCTON NnepefaTodHoun kapTel. [lycTtaa nepepatoyHas
KapTa CTMpaeT BHYTPEHHIOK 3arpy3o4Hyto namsatbe CPU. 3atem Bbl MOXeTe 3arpysvTb B
CPU Hosyto nonb3oBaTenbekyto nporpammy n3 STEP 7 Basic.

MHdopmaumio 0 cosgaHum 1 UCNornb3oBaHUM NyCTON NepeaaTtoyHON KapThbl Bbl HAWAeTe B
pasgene lNepepgatoyHas kapta (ctp. 70).

A NPEAYNPEXOEHUE

Ecnu BcTaBnth NepegatoyHyto kapTy B pabotatowmn CPU, To CPU nepenget B cocTosiHue
STOP. YcTporicTBa ynpaBneHus MoryT BbINTU U3 CTPOsi B HeBe3onacHbIX YCNoBUSAX U
Bbl3BaTb BCreACTBME 3TOr0 Henpeackasyemoe nosegeHve ynpasnsemoro obopyaosaHus.
Takoe Henpeackasyemoe NoBefeHVe MOXET NPUBECTU K TMBEnn UIn K TSHXKKMM TenecCHbIM

noBpeXaeHNAaAM paGOTaIOLU,EFO nepcoHana n/nnu MaTepuaribHOMy yu.l,ep6y.

Bbl gomkHbI yaanuTe nepefaToyHyto kapTy nepen nepesogom CPU B pexum RUN.
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3.2 NMNamATb AaHHbIX, OONacTU NaMATU U agpecauus

CPU npepocTtaBnsieT HECKONbKO BO3MOXHOCTEN ANs COXpaHEHUs AaHHbIX BO BpEMS

WCMOSMHEHNS NporpamMMbl Monb3oBaTens:

® [nobanbHas namaATb: CPU npegocTtaBnseT pag cneuyanns3mpoBaHHbiX obnacTen
namaTu, Bknoyas sxogpl (1), Beixogel (Q) n 6utosyo namsATb (Mepkepbl) (M). 3Ta namsATb
[AOCTYMNHa Ans BCexX KoaoBbIx 6rokoB 6e3 orpaHnyeHns

® bEnok aaHHbIX (DB): Bel MoxeTe BkntounTs DB B CBOIO Nonb3oBaTenbCKyo nporpamMmmy
AN COXpaHeHWUst AaHHbIX ANSA KOAOBbLIX 6MOKOB. OTU AaHHbIE COXPaHAOTCA nocne
WCMOSHEHNSI COOTBETCTBYHOLLEro kogosoro 6noka. B "rnobansHom" DB coxpaHsaoTca
AaHHble, KOTopble MOryT ObITb MCMOMb30BaHbI BCEMW KOAOBLIMW Brokamu, Toraa Kak B
ak3emnnsapHoM DB xpaHaTca gaHHble TONbKO A KOHKpeTHoro FB, n oHu
CTPYKTYpVpPOBaHbI B COOTBETCTBUM C napameTpamu a1oro FB.

® BpemeHHas namaTb: [pu Bbi3oBe kogoBOro 6noka onepaumoHHas cuctema CPU
BblAENAEeT BPEMEHHYIO, UK NoKanbHyto, NamaTe (L) Anst cnonb3oBaHnsi BO BPeMS
ncnonHeHus atoro 6noka. Korga ncnonHeHune kogoeoro 6rnoka 3akaHunaetcsi, CPU
BblAENseT 3Ty NoKanbHY0 NamsATb A5 UCNOSIHEHUA Apyroro 6oka

Kaxgoe MecTo B mamsATK UMeeT YHUKanbHbI agpec. C NoMoLLbo 3TOro agpeca Balla
nonb3oBaTenbckas NporpamMma MOXeT 06pallaTbCs K AaHHbIM, HAXOOALMMCS Ha 3TOM
MecTe B NaMaTu.

O6nacTtb namatu | OnucaHue MpuHyauTenbHoe CoxpaHsiemas
npucBanBaHue 3Ha4YEeHUN

I B Hauane uukna konupyetcs 13 HeTt HeTt

O6pa3 npouecca | hranyecknx BXo40B

Ha BxoAax HenocpencTBeHHoe YTeHre Ja Het

|_:P dusnyeckmx exogos CPU, SB unu

(Pusmyeckuin SM

BX0z4)

Q B Hauane uukna konupyeTtcs B Het Het

O6pa3 npouecca | pusmdeckme BbIxobl

Ha BbIxofax HenocpencTBeHHas 3anvich B Ja Het

Q_:P dmsnyeckme Boixogbl CPU, SB, 1

(Pusmyeckui SM

BbIX0A)

M YnpasneHue n namatb aHHbIX Het Oa

butoBas namaTb

L BpeMeHHble, nokanbHble AaHHble Het Het

BpemeHHas ansi 6rnoka

namsaTb

DB [MamMaTb AaHHbIX, a Takke NaMsaTb Het Oa

Bnok gaHHbIX napameTpoB gns FB
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Kaxxgoe MecTo B mamsATn MMeeT YHUKanbHbIn agpec. C noMoLLbio 3TOro agpeca Balua
nonb3oBaTenbckas nporpamma MoxeT obpaluaTbCs K JaHHbIM, HAXOAALWMMCS Ha 9TOM
MecTe B NamsaTu. Ha cnegytowemM pucyHKke nokasaH npumep obpatieHns K buty
(agpecauus B popmaTe "6anTt.omt"). B 3TOM npumepe 3a 0603HadYeHnem obnactn namatm

n agpecom banta (I = Bxoa, n 3 = 6ant 3) cneayet Touka ("."), otaenstoLlas agpec uta

(6wt 4).
M3 .4
® ® ©06 NoeHTndukatop obnactu namsTtu

Appec 6anta: 6anT 3
Pasgenutens ("0anT.out")
Anpec buta B bante (6ut 4 13 8)
Banitel obnactn namaTtm

BuTbl BbIBpaHHoro bawnta

Mmoo W >

ok W R = D
@

T e 5 4 3 2 10

®

Mcnonb3ys gnst agpecaumm oopmat 6anT.ouT, Bbl MoxxeTe obpallaTbCs K AaHHbIM B
bonbwmnHcTBe obnacten namatm (I, Q, M, DB 1 L) no6anTHO, NOCNOBHO Mnn MCNONb3ys
OBOVIHbIE crioBa. YUTobbl 0OpaTuTbes kK 6anTy, CNOBY NN BOMHOMY COBY AaHHbIX B
namsiTn, Bbl AOMMKHbI yKa3aTb ero agpec nofobHo agpecy 6uTa. Bbl ykasbiBaeTe
ngeHtTudurkaTop obnactu, pasmep AaHHbIX U HaYanbHbIM GanToBbIM agpec 6anTa, cnosa
unu gsonHoro criosa. OBbo3HayeHsAMU pasmepa AaHHbIX senstoTcesa B (6anT), W (cnoso) n D
(oBovriHoe cnoso), Hanpumep, 1BO, MW20 nnn QD8. Takne agpeca, kak 10.3 1 Q1.7
OTHOCATCA K 06pa3y npouecca. [Ans obpalleHnst K uanyeckoMy BXogy Unu Bbixody
nobaebTe Kk agpecy cumBonsl ":P" (Hanpumep, 10.3:P, Q1.7:P nnu "Stop:P").
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HocTtyn Kk AaHHbLIM B o6nacTtax namsaTtu CPU

STEP 7 Basic obneryaet cumBonmyeckoe nporpammmpoBaHne. O6blMHO NepeMeHHbIe
cosgatotcs unm B nepemenHbix MIK, nnu B 6rioke gaHHbIX, U B UHTepderice B BEPXHEN
yactn OB, FC vnu FB. 3T nepemeHHbIe BKNOYAKOT B ce6SA MMSA, TUM SaHHbIX, CMELLEeHne n
KommeHTapuin. Kpome Toro, B 6rioke AaHHbIX MOXeT ObITb yKa3aHO HavarnbHoe 3HaveHue. Bol
MOXETEe UCMOoSIb30BaTb 3TN NEPEMEHHbIE MPU NPOrPaMMUPOBaHMK, BBOAS UMsI NEPEMEHHOMN
B KayecTBe napameTpa Ans KomaHabl. [1pu xenaHun Bbl MOXETE BBECTU B KayecTBe
napameTpa As KoMaHabl abcontoTHEIN onepaHa (0bnacTb NaMaTn, pa3mep U CMELLEHME).
Mpumepbl B cnegyoLwmx pasgenax nokasbiBatoT, Kak BBOAUTL abCONOTHbIE onepaHapl.
Mepen abconoTHBIM ONepaHgoM NPOrpaMMHbIM pe4akTOPOM aBTOMaTUYECKN BBOANTCS
cumBon %. B nporpaMmMHOM pefakTope y Bac eCTb BO3MOXHOCTb Bbibopa Mexay
cnegylowuMn NpeactaBneHnaMn: CUMBOIMYECKOE, CUMBOMYECKOE 1 abCoMTHOE MIn
abcontoTHoe.

| (o6pa3 npouecca Ha Bxogax): CPU onpawmnaeT nepudepmnyeckne (chunsnyeckue) BXxoabl
B KaXkJOM LMKIle HENOCPEACTBEHHO nepes UcnosHeHnem umknudeckoro OB u 3anucbiBaeT
3TW 3HayeHus B obpas npoLecca Ha Bxoaax. Bel moxeTe obpawaTtbca k o6pasy npouecca
Ha Bxogax NobuTHo, NoGanTHO, MOCNOBHO MMM UCMONb3ys ABOVHbLIE croBa. Pa3peluaeTcs
OOCTYM Kak Ha YTeHue, Tak 1 Ha 3anucb, HO 0OLIYHO BXOAbl 06pasa npouecca TONbKo
cuuTbIBaKOTCS.

but I[agpec 6arTal.[agpec 6uTal 10.1
BanTt, cnoso unu asonHoe I[pasmep][agpec HayanbHOro B4, IW5 unu ID12
CNnoBo OanTal

[o6aenss k agpecy ":P", Bbl MOXeTe HeNocpeacTBEHHO CYMTbIBATbL LiMcpoBbIE 1
aHanorosble Bxogbl CPU, SB nnn SM. [loctyn yepes |_:P otnnuyaeTcsa ot goctyna vepes |
TeM, 4YTO AaHHble noJly4arTCcA HenocpeaCcTtBeHHO C BXOAO0B, K KOTOPbIM NMpOn3BOOUTCA
obpalyeHue, a He 13 obpasa npouecca Ha Bxogax. [loctyn yepes |_:P Ha3biBaeTcsa Takke
npAMbIM OOCTYNOM Ha YTeHue,

Tak Kak JaHHble CYUTLIBAKOTCS MPSIMO M3 UCTOYHUKA, a HE U3 ero Konuu, kotopas obina
cAenaHa npu nocnegHem o6HoBneHUn obpasa npolecca Ha Bxodax.

Tak Kak q)mawqecme BXOA4bl NMOJ1y4akT CBOU 3HAYEHUA HEeNnocpeaCcTBEeHHO U3 NOAKITHOYEeHHbIX
K HUM noneBbIX yCTpOI?ICTB, TO 3anncb B 3T BXOAbl 3anpeLlleHa. To ecTb 00CTyn 4epes |_ZP
ABNAETCA OOCTYNOM TOJIbKO Ha YTeHue, B oTiindne OoT ocTtyna K I, KOTOprVI BO3MOXEH KakK
Ha CYUTbIBaHWE, Tak N Ha 3anucb.

Hoctyn yepes |_:P orpaHnyeH Takke pasmepom BXogoB, nogaepxunsaembix CPU, SB unu
SM, c okpyrneHuem go cnegytowlero 6avita. Hanpumep, ecnu Bxogpl SB ¢ 2 DI/ 2 DQ
CKOH(PMrypupoBaHbl Tak, YTO OHU HaunHatoTcs ¢ 14.0, To 06paTUTLCS K 3TUM BXOA4A MOXHO C
nomoupsto 14.0:P 1 14.1:P unu IB4:P. O6pawienne k 14.2:P ... 14.7:P He pacno3HaeTcs Kak
owmnbka, HO He MMeeT CMbICNa, TaK Kak 9TW agpeca He ncnornb3ytoTes. MNonbITkM obpalleHns
K IW4:P v ID4:P 3anpeLieHbl, Tak kak OHU NpeBbiwatoT 6anToBoe cMelleHne aTon SB.

O6palLeHne Yyepes |_:P He BnMsSieT Ha COOTBETCTBYIOLLIEE 3HAYEHME, XpaHsilieecs B obpase
npouecca Ha Bxoax.

but I[agpec 6anTal.[agpec 6uTal:P 10.1:P
BanTt, cnoso unu asonHoe I[pasmep][agpec HayanbHOro IB4:P, IW5:P, nnn ID12:P
CNnoBo Oantal:P
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Q (o6pa3 npouecca Ha Bbixogax): CPU konupyeT 3HadeHus, xpaHawuecs B obpase
npouecca Ha Bbixogax B omaunyeckume Bbixodpbl. K 06pa3sy npouecca Ha BbiIxogax Bbl MOXeETe
obpawatbcs NO6UTHO, NOBaANTHO, MOCNOBHO MK UCMNONbL3YS ABOWHbIE croBa. K Bbixogam
obpasa npoviecca paspeLuaeTca OCTYN Kak Ha YTEHWE, Tak U Ha 3anncb.

But Q[agpec 6arTa).[agpec 6uTa] Q1.1
BaiiT, cnoeo unu aeoviHoe Q[pa3mep][agpec Ha4anbHOro QB5, QW10, QD40
CINoBO banTal

Hob6aenss k agpecy ":P", Bbl MOXeTe OCyLLeCTBNSATb HENOCPEACTBEHHYHO 3anu1chb B
duanyeckme umdpokie n aHanorosble Bbixogbl CPU, SB nnn SM. [octyn yepes Q_:P
oTnMyaeTcs oT gocTtyna yepes Q Tem, YTO JaHHbIE MOCTYNAKT HENOCPEACTBEHHO Ha
BbIXOAbl, K KOTOPbLIM OCYLLIECTBMsIETCS obpalleHne, 1, Kpome Toro, B obpas nporecca Ha
BbIXxo4ax (3anuckb ocyllectensieTca B 06a mecta). [loctyn yepes Q_:P nHoraa HasbiBatoT
NpsiMbIM JOCTYMNOM, TaK Kak JaHHblE MOCbINATCA NPSIMO Ha LeneBon agpec, KOTOPOMY He
nNpUXoauTCA XaaTb criegytoLero obHoBneHnst obpasa npoLecca Ha BbIXOA4ax.

Tak kak (*)I/I3I/I‘-I€CKVIe BbIXOAbl HENOCPEACTBEHHO yNnpaBAOT NosfieBbiMU yCTpOﬁCTBaMM,
NOoAKNKYEeHHbIMU K 3TUM BbiXOA4aM, TO YTEHUE C 3TUX BbIXOOO0B 3arpeLleHo. T.e. 0ocTtyn
yepes Q_:P ABNAETCA AOCTYNOM TOJIbKO Ha 3annucb, B OTnn4ne OT 4OCTyna 4epes Q, npu
KOTOPOM BO3MOXHO KakK 4YTeHune, TaKk 1 3annchb.

Hoctyn yepe3 Q_:P orpaHnyeH Takke pasMepom BbiIXo4oB, nogaepxueaembix CPU, SB,
unun SM (c okpyrneHvem o criegytowlero 6avta). Hanpumep, ecnm Beixogbl SB ¢ 2 DI/ 2
DQ ckoHdurypmpoBaHbl Tak, 4To OHM HaunHaroTca ¢ Q4.0, TO K 9TMM BbIXO4AM MOXHO
obpawaTecs vyepes Q4.0:P n Q4.1:P nnn yepes QB4:P. Obpawenue k Q4.2:P ... Q4.7:P He
BOCMPUHMMAETCS Kak owmnbka, HO He MMeeT CMbICNa, Tak Kak 3T agpeca He UCMOMb3yTCS.
MonbiTkm obpaienns k QW4:P n QD4:P 3anpelueHbl, Tak Kak OHM NpeBbiwalT 6antosoe
cmelleHune aTon SB.

Hoctyn yepes3 Q_:P BnuseT kak Ha pr3nmyecknin BbiIxos, Tak U Ha COOTBETCTBYOLLEE
3HayeHue, B 06pa3e npolecca Ha BbIXxoAax.

But Q[agpec 6avital.[agpec 6uTta):P Q1.1:P
BawiT, cnoso nnu ABonHoe Q[pasmep][agpec HavanbHOro QB5:P, QW10:P nnun
CrnoBo GawTal:P QDA40:P

M (o6nacTb 6utoBoM namaTu, M-namATbk): ATy o6nacTb NamsiT Bbl MOXETE
Mcnonb3oBaTh 4S9 YyNPaBAsLWNX perne u AaHHbIX, YTOObl XpaHUTb NPOMEXYTOYHbIE
pesynbTaTthl onepauui unu apyryro ynpasnstoLyo nigopmaumio. K obnactn 6utosom
NamsiTu MOXHO obpallaTtbecs MOBUTHO, NOBaNTHO, NOCNOBHO UMK UCNONMNb3YS ABONHbIE
cnoBa. [1ns 6BMTOBOM NaMsTM BO3MOXEH AOCTYN Kak Ha YTeHWe, TaK U Ha 3anuchb.

But M[agpec 6avita].[agpec 6uTa) M26.7
BbanTt, cnoeo unu gsonHoe M[pa3mep][agpec HavanbHOro MB20, MW30, MD50
CINoBO banTal
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3.2 Namsame 0aHHbIX, obnacmu namsmu u adpecayusi

Temp (BpemeHHasa namsaTb): CPU BbigenseT BpeMeHHyo naMsitb Mo Mepe
HeobxoanmocTu. CPU BblgenseT BpeMeHHyo namsaTb KOAOBOMY BrIOKY B MOMEHT ero
3anycka (ansa OB) nnu BeizoBa (ans FC wunu FB). MNpu BbigeneHnM BpeMeHHOM namsaTy
KogoBOMY 610Ky MOryT NOBTOPHO MCMOMb30BaTbCS TE e agpeca BPEMEHHOW NamMATH,
KoTopble nepen 3Tum 6binu ucnone3osaHsbl Apyrum OB, FC nnu FB. CPU He
WHULManu3npyeT BPEMEHHYI0 NamMATb B MOMEHT BblAENEHUS, NO3ITOMY OHa MOXeT
coepXxaTtb Ntodble 3HAYEeHUS.

BpemeHHasa namsiTb nogodHa M-namsTi 3a 0OHUM BaXKHbIM UCKMOYeHneM: obnacTb
aencteust M-namsTu "rmobanbHa", a obnactb 4eNCTBUS BPEMEHHOW NaMaTh "rnokanbHa":

® M-namsaTb: Jllobon OB, FB n ntobast FC moxeT 06patutbCcs k 4aHHbIM B M-namsary, T.e.
[aHHble HaxoaATcs rnobanbHO B pacnopsiKeHUN BCEX 3N1IEMEHTOB NPorpammebl
nonb3oBartens.

® BpemeHHas namMaTb: AOCTYN K AaHHLIM BO BPEMEHHOW NamATu orpaHudeH tem OB, FB
unu Ton FC, roe 6binm co3gaHbl Mnv 06bABNEHbI agpeca BO BpeMeHHOW namsaTu. Agpeca
BPEMEHHON NaMATN OCTalOTCA JIOKaNbHBIMU U HE MOTYT ObITb MCMOSB30BaHbLI APYTMMUA
KOOOBLIMM Briokamu, gaxe ecrniv KogoBbld Gr1OK BbI3bIBAET APYron KogoBbIA BrioK.
Hanpumep: Ecnn OB Bhi3biBaeT FC, To FC He MmoxeT 0bpaTuTbCcs K BpeMEHHON NaMsTh
OB, BbI3BaBLLETO 3TY (PYHKUMIO.

CPU npepoctaBnsieT BpeMEHHYI0 (NTOKanbHY0) NamMaTh AN KaX40ro U3 Tpex Krnaccos
npuoputeta OB:

® 16 KbGanT ans 3anycka u nporpaMMHOro Lukna, Bktoyas cootseTcteytowme FB n FC
® 4 KbanTa Ans ctaHAapTHbIX COObITWIA, Bbi3blBalOLMX NpepbiBaHus, Bkntoyast FB n FC

e 4 KGanTa onsa cobbITiA, Bbi3biBaOLLMX NPEPbIBAHMSA B CBSA3M € owmnbkamu, Bknovas FB n
FC

K BPEMEHHOW NaMaT MOXHO obpalllaTbCs TOMNbKO C UCMONb30BAHUEM CUMBOMMYECKON
agpecauun.

DB (6nok gaHHbIX): Vicnonb3yinte 6Moku 4aHHbIX ANs XpaHEHUS pasfMYHbIX TUMOB AaHHbIX,
BKIItOYAsi MPOMEXYTOYHbIE pe3yribTaThl onepaLuin Unu apyrue ynpaenstowme napameTpbl
ans FB, n cTpykTypbl AaHHbIX, HEO6X0AMMbIE A4St MHOMMX KOMaHA, HanpuMep, TaliMepoB U
cyeTynkoB. Bbl MoxeTe onpenenutb Ans 6roka AaHHbIX AOCTYN Ha YTEeHME U 3anuchb MUnu
TONbKO Ha YTeHue. K 6rnokam gaHHbIX MOXHO obpalaTtbest NOGUTHO, MOBANTHO, MOCTOBHO
nnn ncnonb3y4q LI,BOI7IHbIe cnoBa. ﬂOCTyI‘I K 6nokam OaHHbIX, HEe 3aW L eHHbIM OT 3alnucu,
BO3MOX€EH KaK Ha YTeHne, Tak U Ha 3anncob. ,D,OCTyI'I K 6rnokam AOaHHbIX, 3aWneHHbIM OT
3anncun, BO3MOXEH TOJTIbKO Ha YTeHue.

but DB[Homep 6noka gaHHbIx].DBX DB1.DBX2.3

[appec 6aiiTal.[agpec 6uTal
BawnT, cnoso nnu gsoiHoe DB[Homep 6noka gaHHbIX].DB DB1.DBB4, DB10.DBW2,
CNnoBo [pasmep][agpec HavanbHOro DB20.DBD8

6anTa)
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3.2 MNamsame daHHbIX, obnacmu namsimu u adpecayusi

Appecauus Bxogos/BbixoaoB B CPU n B Mmoaynsax Beoaa/sbiBoaa

68

Device overdew

F5485_1
= A
40010
A2

AC x 1261 7

HEC_1
HSC_2
HSC_3
HSC_4
HSL_S
HEC_ &
Pulse_1
Pulze_2

1.2

116
17
118
119
120
121
132
133

* PROFINET L. X0

DI x 24VDC.

2

8

04 1291 (RS465) BEST
CPUNN4C DODD BEST
DiA20010

Mz

81 AD1 signal board  BEST

High speed counti
High spead counti
High speed counts
High spetd counti
High speed counts
High speed couriti
Pulso genarator (F
Pulee genarator (P
FROFINET interface
S V221 D8Bx 24, EEST

Korpa Bbl BctaBngete CPU n moaynu seoaa/
BbIBOJA B 3KpaH CO CBOEM KOH(purypaumen, To
agpeca | n1 Q HasHa4alTCs aBTOMaTUYECKN.

Bbl MOXeTE M3MEHNTb agpecaLmio,
YCTaHOBJ1€HHYIO MO YMOJT4YaHUIo, Bbl6paB
agpecHoe nore B KOHpUrypaLmoHHOM 3KpaHe 1
BBeAs TyAa HoBble Yncna. Lindppoebim Bxogam u
BbIXOZaM agpeca NpUcBamBalTCs B NMOSHbLIX
fantax (no 8 6uT), He 3aBMCMMO OT TOTO,
ncronb3yeT M MoAyrb BCe BXoAbl U BbIXoabl
Unn HeT. AHaNoroBbIM BX04aM U BbIXO4am
agpeca npuceamBatoTcsa rpynnamu no 2 Bxoaa
Unu Bbixoda B kaxgon rpynne (4 6anta). B atom
npumepe Bbl MOXeTe namebHnTb agpec DI16 Ha
2..3 BmecTo 8..9. HCcTpyMeHTanbHoe cpefcTBO
NOMOXeT BaM, U3MEHASA AnanasoHbl aapecos,
KOTOPbI€ UMEIOT HEMpPaBUIbHBIN pasmep nnu
BCTYNaloT B KOH(NUKT C APYrMMU agpecamu.

Ha atom pucyHke nokasaH npumep CPU 1214C ¢
aBymst SM.
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3.3 Tunbl 0aHHbIX

Tunbl AaHHbIX

Tunbl 4aHHBIX UCNOMB3YIOTCA ANS YKa3aHWsa pa3Mepa arieMeHTa AaHHbIX, a Takke Toro, Kak
9TU AaHHble MOTyT ObITb MHTEPNPETMPOBaHbI. Kaxabli napameTp KoMaHabl NoAAepXNBaET,
no KpanHen mepe, oAWMH TUN AaHHbIX, @ HEKOTOPblE NapamMeTpbl NOAAEPXKMBAIOT HECKOMNBKO

TMNOB AaHHbIX. [logBeanTe ykasaTernb MbIlK K MO0 NapameTpa KoMaHabl, YHToObl yBUAETD,

Kakue Tunbl JaHHbIX NoAOePXKMBAaKTCA A4 COOTBETCTBYHLLEro napamMeTpa.

dopmanbHbI NapaMeTp — 3TO MAEHTMAUKATOP Ha KOMaHAe, KOTOPbIV yKa3blBaeT aapec
OaHHbIX, nognexallmx ncnonb3oBaHuno komaHgon (npumep: Bxog IN1 komaHgsl ADD).
daKkTMYeCcKMn NnapameTp — 3TO aApec UIN KOHCTaHTa, rae coaepxaTcs AaHHble,
noanexalime ucnornb3oBaHnio kKomaHgon (npumep: %MD400 "Number_of Widgets"). Tun
OaHHbIX aKTUYEeCKoro NnapameTpa, YkasaHHbI BamMu, JOSDKEH COOTBETCTBOBATL O4HOMY U3
nogaep>xuBaemMbix TUMNOB AaHHbIX GOpManbHOro napamMmeTpa, onpeaensaemMoro KoMaHaom.
Mpun 3agaHun akTMHecKoro napameTpa Bbl AOMXKHbI yKa3aTb NnepemMeHHyo (CUMBOI) Unu
abcontoTHbIN agpec. [epeMeHHble CBS3bIBAOT CUMBOSTMYECKOE UMS (UMSI MEPEMEHHON) C
TUMOM [aHHbIX, 0611acTblo NAMATU, CMELLEHNEM B NAMATU, N KOMMEHTapUeM 1 MoryT ObITb
co3faHbl B pegaktope nepemeHHbix MNIK nnn B pegaktope uHtepderica gns 6noka (OB,
FC, FB nnn DB). Ecnn Bbl BBOAUTE abCOMOTHBIV aApec, He CBSA3AaHHbIA HU C KaKoW
nepeMeHHoON, Bbl AOSTKHbI UCNOSb30BaTh NOAXOAALWMIA pasmep, COOTBETCTBYHOLLMI
nogaepXxmBaemMomMy TUNy AaHHbIX, Torga npy BBOAE CO34aeTcs CTaHAapTHasi NnepemMeHHasl.
[na MHOrMX BXOOHbIX NapaMeTpoB Bbl MOXETE Takke BBOAUTb MOCTOSIHHOE 3HayeHue. B
cnegytowen Tabnuue onvcaHbl NOgAePKMBAEMbIE 3NeMeHTapHbIE TUMbI AaHHbIX U AaHbI
npumepbl BBoAa KOHCTaHT. Bce Tunbl AaHHbIX, KpOMe Tuna AaHHbIX String [cTpokal,
OOCTYIMHbI Kak B pefakTtope nepemenHbix MK, Tak n B pegaktopax MHTepdencoB G10KOB.
Twn String MeeTca TonNbko B peaakTopax MHTepdercos 6nokoB. B cneaytowen Tabnuue
npvBedeHbl 3NieMeHTapHble TUMbl AaHHbIX.

Tun Pa3mep (B Ownana3soH Mpumepbl BBOAa

OaHHbIX | buTax) KOHCTaHT

Bool 1 oT 0401 TRUE, FALSE, 0, 1

Byte 8 oT 16#00 o 16#FF 16#12, 16#AB

Word 16 oT 16#0000 go 16#FFFF 16#ABCD, 16#0001

DWord 32 oT 16#00000000 go 16#FFFFFFFF 16#02468ACE

Char 8 oT 16#00 o 16#FF ALt '@

Sint 8 o1 -128 po 127 123, -123

Int 16 ot -32768 go 32767 123, -123

Dint 32 oT -2147483648 no 2147483647 123, -123

USiInt 8 ot 0 go 255 123

Ulnt 16 o1 0 go 65,535 123

UDInt 32 0 8o 4294967295 123

Real 32 ot +/-1,18 x 10 *® no +/-3,40 x 10 * 123.456, -3.4, -1.2E+12,

3.4E-3
LReal 64 ot +/-2,23 x 10°% po +/-1,79 x 10°% 12345.123456789
-1.2E+40

Time 32 oT T#-24d_20h_31m_23s_648ms go T#5m_30s
T#24d_20h_31m_23s_647ms 5#-2d
Xpanutcs kak: ot -2,147,483,648 mc ao T#1d_2h_15m_30x_45ms
+2,147,483,647 mc

String nepemMeHHbIN o1 0 go 254 cumBonoB B pa3mepe banta | 'ABC'
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3.3 Tunbi 0aHHbIX

Kpome Toro, komaHgamu npeobpasoBaHusa nogaepxuBaetcs uncroson opmat BCD, xota
OH M He NPefoCTaBnAeTCs B pacrnopsbkeHne Kak TUn AaHHbIX.

®opwmart | Pasamep (B | Yucnosow guanasoH Mpumepbl BBOAA KOHCTaHT
6uTax)

BCD16 |16 o1 -999 o 999 123, -123

BCD32 |32 oT -9999999 o0 9999999 1234567, -1234567

dopmaT Ans BelwecTBeHHbIX Ynucen

BelyecTBeHHbIE YMcna (Mnu Yncna ¢ nnaBaroLen TOHKOW) NPeacTaBNsaTCA kak 32-6uToBble
yncna ¢ obbivHoM TouHOCTbIO (Real) nm 64-6uToBble Ynicna ¢ ABOMHOM ToYHOCThLIO (LReal) B
CcooTBeTCTBMM C onmcaHneM B ctaHgapTe ANSI/IEEE 754-1985. Yncna ¢ nnaeatoLuen
TOYKOWM OObLIYHOM TOYHOCTU MMEIKT TOYHOCTb A0 6 3HaYalWmuX LUMdp, a YMcna ¢ nnasatoLen
TOYKOWM ABONHOWM TOYHOCTU MMEKOT TOYHOCTb A0 15 3Havawmx undp. Npun BBOge KOHCTaHTLI C
nnaeBarLLen TOYKON Bbl MOXeTe 3agaTb He 6onee 6 (Real) unu 15 (LReal) 3Havawmx undp.

PacyeTbl, KOTOpbIE HYX4alTCs B ANUHHOM pade 3HaYeHUi, BKNoYas oveHb Gonblume n
OYeHb Marble Yncna, MoryT NPMBECTN K HETOYHBLIM pesyrbTaTtamM. ATO MOXET NPOU3ONTH,
ecnu vucna otnuyatotes B 10 B cTenenun x pas, rae x > 6 (Real) unu 15 (LReal). Hanpumep
(Real): 100 000 000 + 1 =100 000 000.

®Popmat Tvna aaHHbIX STRING

CPU nopaepxuaeT Tmn gaHHbix STRING ans xpaHeHusa nocrneaoBaTenbHOCTU
oaHob6anToBbIX cMMBONOB. Tun gaHHbIX STRING cogepxut obLiee YMCno CMMBOSIOB (4YMCIO
CMMBOJIOB B CTPOKE) 1 hakTM4eckoe Yncrno cumeornoB. Tun gaHHbix STRING
npegocTtaBnseT 4o 256 6anToB ANa XpaHEHUSA MakCUMarbHOro Yncna cumeorios (1 6anT),
drakTuyeckoro 4mcna cMmBosoB (1 6anTt) n oo 254 cumBOMOB, KaXabli NX KOTOPbLIX XPaHUTCS
B 1 Gainrte.

Bbl MOXxeTe ncnonb3oBaTh NMTEpPanbHble CTPOKU CUMBOJIOB (KOHCTaHThI) ANS NapamMeTpoB
komang Tuna IN, ncnonb3ysa ognHOYHbIE KaBbluki. Hanpumep, ‘ABC’ — aTo cTpoka 13 Tpex
CUMBOJIOB, KOTOpasi MOXeT ObITb MCMOMb30BaHa B kKayecTse BxoAda aAngd napametpa IN
komaHabl S_CONV. Bbl MOXeTe co3gaBaTth Takke CTPOKOBbIE NEPEMEHHbIE, Bbibupas tmn
AaHHbIX "String" B pegakTtope nHtepdpenca 6nokos OB, FC, FB n DB. B pegaktope
nepemeHHbIX MJIK cozgaTe CTPOKY CMMBOIOB HEBO3MOXHO. Bbl MOXeTe ykasaTb
MaKcUMarbHbIA pa3Mep CTPOKM B BanTax npu oObABNEHNM CBOEW CTPOKU; HaNpumep,
"MyString[10]" onpegenseT makcumanbHbein paamep 10 6antos gnsa MyString. Ecnu Bbl He
BKITlOYaeTe KBaapaTHble CKOOKM C yKasaTeneM MakcumarnbHOro pasmepa, To NpuHMMaeTcs
pasmep 254.

Cneaytowmn npumep nokasbiBaeT Tun AaHHbiX STRING ¢ MmakcmanbHbIM YMCIoM
cnmBonoB 10 u hakTUYECKMM YMCIIOM CMMBOJIOB 3. QTO 3HAUMT, 4YTO TUN AaHHbIX STRING
coaepxut 3 ogHODaNTOBbBIX CUMBOSIA, HO MOXeT BbITb paclmpeH 0o 10 ogHO6anToBbIX

CUMBOINOB.
O6Lwee yucno dakKkTuyeckoe CumBon1 | CumBon2 | CumBon 3 Cumeon 10
CUMBOJNIOB YUCNO CUMBOJIOB
10 3 'C' (16#43) | 'A' (16#41) | 'T' (16#54) -
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 11
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MaccuBbl

3.3 Tunbl 0aHHbIX

Bbl MOXeTe co3gaTe MaccuB, COAEePKaLLMIA HECKOSTBKO 3NIEMEHTOB OOHOIO 3fIeMEHTapHOro
TMna. MaccumBbl MOryT co3faBaTbCsl B pedaktopax uHtepdgerica 6nokos OB, FC, FB n DB.
MaccuB HEBO3MOXHO co3aaTth B pefaktope nepeMeHHbix MJ1K.

[ns cosgaHns maccuBa B pegakTope uHtepderca 6noka Belbepute Trn gaHHbIX "Array [lo..
hi] of type", 3atem otpegaktupymte "lo", "hi" n "type" cnegyrowinum obpasom:

® |0 - HavanbHbI (HAaUMEHbLUWI) MHAEKC ANS Ballero maccuea
® hi - KOHEYHbIN (HaMbOoNbLUWIA) MHOEKC ANSA Ballero Maccmea

® type — 0AQWH 13 aneMeHTapHbIX TUNOB AaHHbIX, Hanpumep, BOOL, SINT, UDINT

OTpumuartenbHble MHOEKCHI TOXE NOAAEPXKMBAIOTCS. Bbl MOXeTe gaTb MMsa MaccuBy B
ctonbue Name pepaktopa nHTepderica 6noka. B cnegytowen Tabnuue nokasaHsl NpuMepbl
MacCUBOB B TOM BUAE, Kak OHM 0TOOpaxatoTca B pegaktope nHtepderica 6rokoBs:

Nma Tun AaHHbIX KommeHTapumn

My _Bits Array [1.. 10] of BOOL 3710T MaccuB cogepkuT 10 GyneBbIX 3HaYEHUN

My_Data Array [-5.. 5] of SINT 3710T MaccuB copepxut 11 3HadeHunt Tuna SINT, Bknovas
mHaekc 0

K anemeHTam maccuBa Bbl 06pau.|,aeTer B CBOEN nporpamme, ncnosb3ys CJ'IGD,yIOLU,VIVI
CUHTaKCUC:

® Array_name[i ], rae i — xenaembli MHOEKC.
Mpumepbl U3 pegakTopa NporpaMm Ansi BBoa NapameTpoB:
e #My_Bits[3] — ccbinaeTcs Ha TpeTuii ouTt maccua "My_Bits"

e #My_ Data[-2] - ccbinaetcsa Ha 4eTBepTbIvi anemeHT Tuna SINT maccmea "My_Data"

CumBon # BcTaBnsieTcss aBToMaTUYECKN pPenakTopom nporpamm.
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3.3 Tunbi 0aHHbIX

Tun paHHbIxX DTL (Data and Time Long)

72

Tun ganHHbix DTL — 310 cTpyKTypa 13 12 6anToB, KOTOPasa XpaHUT MHOPMaLUIO O AaTe U
BpeMeHU B npegonpeneneHHon cTpyktype. Bol MoxeTe onpegenntb TMn gaHHbix DTL BO
BpeMeHHOM namaTtu 6rioka nnn B DB.

OnuHa dopmart [Onana3oH 3Ha4YeHumn Mpumep BBOAA

(6anTbl) 3HaYeHus

12 Bpems n kaneHgapb MuH.: DTL#1970-01-01- | DTL#2008-12-16-
00:00:00.0 20:30:20.250

(rop-mecsiL-AeHb-4ac:

MUHYTa:CeKyHa.HaHOCeKyH/bI)

makc.: DTL#2554-12-31-
23:59:59.999 999 999

Kaxgbin KOMNOHEHT Tuna gaHHbix DTL coaepXmT cBOW TUN JaHHbLIX N Anana3oH 3HaYEeHUN.
Twvin gaHHbIX 3a4aBaeMOro 3Ha4YeHust AoMKEH coBnaaaTh C TUNOM AaHHbIX
COOTBETCTBYIOLLLErO KOMMOHEHTA.

Baut KomnoHeHT Twvn paHHbIX Owana3oH 3Ha4YeHumn

0 log UINT ot 1970 o 2554

1

2 Mecsy, USINT ot 148012

3 [eHb USINT ot 1 go 31

4 JeHb Hepenu USINT oT 1(BockpeceHbe) Ao 7(cyb66oTa)
[eHb Hegenu B 3anncy 3Ha4YeHNst He
y4YuTbIBaeTCS.

5 Yac USINT ot 0 go 23

6 MuHyTa USINT ot 0 go 59

7 CekyHpa USINT ot 0 go 59

8 HaHocekyHapl UDINT o1 0 go 999 999 999

9

10

11
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3.4 Ucnonb3oeaHue kapmbi namsmu

3.4 Ucnonb3oBaHue KapTbl NaMmAaTU

BHUMAHUE

CPU nogaepxuBaeT TOMbKO NpefBapuUTeNIbHO OTIOPMaTMPOBAHHYHO KapTy NamsATy
SIMATIC (ctp. 370). Ecnu Bbl cHoBa oTdopmaTupyeTe kapty namsatu SIMATIC nog
Windows, To CPU He cMOXeT Ucnorb3oBaTh 3Ty KapTy NaMAaTu.

Mepen KonMpoBaHWeMm NporpamMmm Ha oTOpPMaTUPOBaHHYH KapTy NaMATU yaanuTe ¢ KapTbl
NnamsiT BCe paHee CoOXpaHeHHbIe Ha Hell MporpaMMbl.

Bbl MOXXeTe Mcnonb3oBaTh KapTy NamATH Kak NepeaToyHyo KapTy UK Kak MporpaMmHyo
kapTy. Kaxxgas nporpamma, KOTOpYIO Bbl KOMMPYeTe Ha KapTy NaMaTu, COOEPXUT BCe
KoaoBble 610KV 1 6OKM JaHHbIX, BCe TeXHOMNormdeckne o6beKTbl U 4KOHUrypauuio
yCTpOnCTB. Nporpamma He coaepPXUT NPUHYOUTENBHO 3a4aHHbIX 3HAYEHUN.

e C nomoLbto nepefaToyHol KapThbl Bbl KONUpyeTe NporpaMmy BO BHYTPEHHIOK
3arpy3o4Hyto namate CPU 6e3 ncnonb3osaHua STEP 7 Basic. [locne Toro kak Bbl
BCTaBWM nepegaToyHyto kapTy, CPU cHavana ygansieT u3 BHyTPEHHEN 3arpy304HOM
namsiTu NporpamMmy nornb30BaTenNs 1 BCe NPUHYOUTENbHO 3adaHHble 3HaYeHus], a 3aTem
KonupyeT nporpaMmMy M3 nepegaToyHOW KapTbl BO BHYTPEHHIOW 3arpy304Hy0 NamMsTh.
Korga npouecc nepeaayv 3aBepLUeH, Bbl AOMKHbI YAAnUTb NepeaaToyHyo KapTy.

C nomoLLbio NyCTON NepeaaToyHoN KapTbl Bbl MOXETe nony4uTs goctyn k CPU,
3aluLLIEHHOMY NaporneM, ecnv napornb 6bin yTepsiH unu 3abbiT (cTp. 58). BeTtaeka nycTon
nepeaaToyHON KapThl yaanseT nporpamMy, 3aluiLeHHYIo napornem, 13 BHyTPeHHeN
3arpy3oyHor namatu CPU. NMocne atoro Bbl MoxeTe 3arpy3antb B CPU HoByto
nporpammy.

® [IporpaMmmHasi kKapTa UCMOMb3YyeTCs Kak BHELLHASA 3arpy3oyHas namsatb ans CPU.
BcTaska nporpammHoin kapTel B CPU cTupaeT BClo BHYTPEHHIOK 3arpy304Hy0 NamsaTb
CPU (nporpammy nonb3oBaTens n BCe NPUHYAUTENbHO 3adaBaeMble 3HauYeHus). 3atem
CPU wncnonHsieT nporpammy, HaxOAsILLYHCsl BO BHELUHEN 3arpy304yHon namsiti (Ha
nporpammHon kapte). [Npwu 3arpy3ke B CPU ¢ nporpaMMHon kapTori 0GHOBNSETCSA TOMbKO
BHELLHAS 3arpy3oyHas namaTb (NporpaMmmHasg kapTa).

Tak Kak BHyTpeHHsS 3arpy3oyHast namsaTe CPU Gbina ctepta npy BCTaBke NporpaMMHON
KapTbl, TO NpOrpamMmmHas KapTa gormkHa octaBatbca B CPU. Ecnu Bbl yganute
nporpammnyto kapty, CPU nepenget B coctosiiue STOP. (CeBeTtoamon owmbkn muraer,
4yTOObI MOKa3aTb, YTO NPOrpamMMHas kapTa yaaneHa.)

Mporpamma Ha kapTe NaMsiTu COAEPXUT KogoBble 6r1okKn, 6N10KN AaHHbIX, TEXHONOrM4YecKkne
06BbEKTBI U KOHGUrypauuto yCcTporcTe. KapTa namsaTv He coaepXuT NpuHyauTeNbHO
3afjiaBaeMbIxX 3Ha4YeHUn. MNMpuHyanTEenBpHO 3a4aBaeMble 3HAYEHUS He SBMSOTCA YacTbio
nporpammbl, HO XPaHATCS B 3arpy304HON NamsaTh, Oyab TO BHYTPEHHSIA 3arpy3oyHasi namsaTb
CPU unu BHeLLHSA 3arpy3oyHas namsaTb (NporpammHas kapta). Ecnv nporpammHas kapta
BcTaBneHa B CPU, To STEP 7 Basic npyMeHsieT NpyHyAMTENBHO 3aaBaeMble 3Ha4YEeHUs
TONbKO K BHELUHEN 3arpy304HON NaMAT Ha MPOrpaMMHON KapTe.

[Mporpammupyemsiv KoHTponnep S7-1200
CuctemHoe pykoBoacTso, 11/2009, ASE02669003-02 73



OcHosb! JIK
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3.4.1 BctaBka kapTbl namsatu B CPU

74

A\ nPEQYNPEXAEHVE

Ecnu BcTaButb KapTy namMaTu (He3aBUCUMO OT TOrO, UCMONb3YETCS NN OHa Kak
nepegaTroyHas kapTa Unm Kkak nporpaMmmHas kapta) B pabortatowmmn CPU, To CPU
HemeaneHHo nepexodut B coctosHne STOP. YcTporicTBa ynpaBneHus MoryT BbIXO4UTb U3
CTpos B HeHGe30onacHbIX paboumx COCTOSHMSAX U Bbi3BaTb M3-3a 3TOMO HEKOHTPONMpyemoe
noBefeHve ynpasnsieMmoro obopynoBaHus. Takoe Henpeackasyemoe noBefeHne CUCTeMbI
aBTOMaTu3aumMM MoXeT NPUBECTU K rmbenu nioaen, TAXKKUM TenecHbIM NOBPEeXAeHUAM
n/vnu matepuaneHomy yuepby. Bcerga ycraHaenmBeanite yCTpoicTBO aBapuMMHOIoO
OTKIIOYEHMNS A11S CBOEro NPUIOXEHWS Un npoecca.

OCTOPOXHO

OnekTpocTaTtuyeckue paspsigbl MOryT NOBpeauTb KapTy NaMsaTn Uiy NnpeaHasHaveHHoe
anst Hee rHe3go B CPU.

Mpwn paboTe ¢ kapTon NaMsTK Bbl BCeraa A0MKHbI HAXOAMUTLCS Ha TOKOMPOBOASILLEN
3a3eMJIEHHON MIoLaaKe n/Mnm HOCUTb 3a3eMIeHHbIN BpacneT. XpaHuTe kapTy namsaTy B
TOKOMPOBOASLLEM KOHTENHEpPE.

YTtoObl BCTABUTb KapTy NamsaT, OTKPONTE BEPXHIOK Kpbiky CPU 1 BCTaBbTe KapTy NamMsitu
B rHe3go. LLtencenbHbIN pa3beM NO3BONSAET NErko BCTaBNATb M YAanaTb KapTy NamsaTu.
KapTta namsaTtn nmeet Takyto popmy, 4TO OHa MOXeT BbiTb BCTaBEeHa TONbKO Haanexalumm
obpasom.

ObecneybTe, 4TOOLI KapTa NaMsTU
He Obina 3awuileHa ot 3anucu. Ons
3TOro CABUHbTE 3aLUTHbIN
nepekntoyaTenb U3 NoNnoXeHus
"Lock [3abnoknpoBaTb]".

YKka3aHue

Ecnu BcTaBuTb kapTy namatu B CPU, Haxogswmnes B coctosHun STOP, 1o
anarHocTtnyecknin 6ydep otobpaxkaeT coobLleHME O TOM, YTO Ha4YaT aHanM3 KapTbl NAMATY.
MpourHopupyiTe, NoXxanymcra, 3To coobLleHne. AHanM3 kapTbl NAMSITU HAYNHAETCHA TOSNbKO
Toraa, korga Bl nepeBoamte CPU B pexxum RUN, npoBoanTe NonHoe CTUpaHne naMsitu
CPU yepe3 MRES wvnu BbikntovaeTe, a 3aTeM cHoBa BkntovaeTe CPU.
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3.4.2 Hactpownka napameTpoB 3anycka CPU nepen konupoBaHMeM npoekTa B
KapTy namsTu

Korga Bbl KonvpyeTe nporpaMmMy Ha nepeaaTtoyHyo UM NPorpaMmMHyo KapTy, TO aTa
nporpamma coepXxuT napameTpsbl 3anycka ans CPU. MNMepep konupoBaHvem nporpammbl Ha
KapTy NamsT1 Bcerga NpoBepsiviTe, CKOHAUIypmpoBaH nu pexxum padotsl CPU nocne
BbIKITIOYEHWS U MOCNEAYOLEro BKITOYEHUS NuTaHus. Bbl MoxeTe BbIbpaTb COCTOsIHNE
(STOP, RUN unu nocnegHee nepeq BbIKITIOYEHNEM NMUTaHWSA), B KOTopoe byaeT nepexoanTb
CPU nocne BOCCTaHOBMNEHWS NUTaHWUS.

Startup

Startup rode:  Warrn restart - RUN -
Mo restart (stay in STOF mode)

Warm restart - RUN
Wiarrm restart- Operating rmode before POWER OFF

MosicHeHnwus k pucyHky: Startup — 3anyck; Startup mode — Pexwum 3anycka; Warm restart — Tennbin nyck; No restart
(stay in STOP mode) — HeT 3anycka (octaBaTbcsi B cocTosiHum STOP); Warm restart —Operating mode before
POWER OFF — Tennbiin nyck — Pexum paboTbl nepes BbIKNOYEHUEM NUTAHUS.

3.4.3 MepepaTo4yHasa KapTa

OCTOPOXHO

OnekTpocTaTuyeckue paspsiabl MOryT NoBpeauTb KapTy NaMsiTu Uim npeaHasHaveHHoe
ans Hee rHe3go B CPU.

Mpwn paboTe ¢ KapToM NaMATU Bbl BCEraa OOIMKHbI HAXOOUTLCA Ha TOKOMPOBOASLLEN
3a3eMNeHHON NnoLagke n/nnm HoCUTb 3aseMreHHbIn 6pacneT. XpaHuTe kapTy namsaTy B
TOKONPOBOASALLEM KOHTENHEpe.
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Cos3paHue nepeaaToyHOM KapThbl

Hukorga He 3abbiBainTe ckOHGUrypupoBaTth napameTpbl 3anycka CPU (cTp. 70) nepea
KOMMpOBaHMEM MporpaMmMbl Ha NepeaaToyHyo KapTy. [nsa co3aaHus nepeaaTtoyHomn KapThbl
nencreynte criegyowmm obpasom:

1.

BcTaBbTe nycTyto kapTy NamsiTy B YCTPOMCTBO AJ1si CYUTLIBAHNSA KapT, NPUCOeanHEHHOE K
BaLLEMy YCTPOCTBY NMPOrpaMmMmMpOBaHusi.

(Ecnn kapTa namaTtu He nycTa, yaanute nanky "SIMATIC.S7S" n davin "S7_JOB.S7S",
HaxoZsLLMecs Ha kapTe namsiTu, Ucnonb3ys, Hanpumep, nposoaHuk Windows.)

. B nepeBe npoekTta (B NpoekTHOM npeacTaBneHun) packponte nanky "SIMATIC Card

Reader [CuntbiBaTens kapt SIMATIC]" n BbibepuTe CBOE CUMTBIBAKOLLIEE YCTPONCTBO.

OtobpasuTe ananorosoe okHo "Memory Card [KapTa namsitu]", WwenkHyB npaBoMn
KnaBuLLEN MbILLUM Ha CYUTLIBAOLLEM YCTPOMUCTBE U BbIOPaB B KOHTEKCTHOM MEHHO OMLUIO
"Properties [CBoricTBal".

. B pnanorosom okHe "Memory Card [KapTa namaTtu]" BbibepuTe U3 HUCNagaLLero MeHo

nyHkT "Transfer [[Mepegaval”.

Mocne atoro STEP 7 Basic co3gaeT nycTyto nepegatoyHyto kapTy. Ecnv Bbl cozgaete
nycTyto NnepeaaToyHyIo KapTy, HanpuMep, Ans BOCCTaHOBNEHUs yTepsHHoro napons CPU
(cTp. 58), ynanute nepegaToyHylo KapTy U3 CYUTLIBAIOLLErO YCTPOUCTBA.
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5. JobaebTe nporpammy, Beiopas CPU (Hanpumep, MJK _1 [CPU 1214 DC/DC/DC]) B

76

Oepese npoekTa u nepetawme CPU Ha kapTy namstu. (Opyron cnocob - ckonnpoBatb
CPU u BctaBuTtb B kapTy namaTtun.) KonuposaHue CPU B kapTy namaTu OTKpbiBaeT
Ananorosoe okHo "Load preview [3arpy3auTb npeasBapuTenbHbIi NPocmoTp]”.

B gnanoroBom okHe "Load preview" wenkHuTte Ha kHonke "Load [3arpysuTb]”, 4Tobbl
ckonvpoBaTb CPU B kapTy namsaTtu.

Korga B gnanoroBom okHe oTobpasntcst coobLeHne o Tom, 4To 3arpy3ka CPU
(nporpammel) npousoLuna 6e3 ownobok, WenkHuTe Ha kHomke "Finish [3akoHunTb]".
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MUcnonb3oBaHue nepenaTovyHOM KapThbl
Insa nepegaun nporpammbl B CPU genictByiTe cnegytowmum obpasom:

8. BcraBbTe nepepatouHyto kapty B CPU (ctp. 69). Ecnn CPU HaxoguTcs B pexume RUN,
TO OH nepenget B coctosiHue STOP. (CeeTtoanon obecnyxmnBaHusa muraet, YToObI
nokasaTb, YTO KapTa NnamsiTu JorkHa ObITb MpoaHanuanpoBaHa.)

9. [nsa aHanusa KapTbl NAMATW UCTMONb3YNTE OOUH U3 CrieayoLmx cnocoboB:
— Bebiknounte CPU u BKMtounTE €ro cHoBa.
— BebinonHute nepexog ns STOP B RUN.
— BbinonHuTe nonHoe ctnpanme namatn (MRES).

10.MNocne nepesarpy3ku n aHanuaa kaptbl namatn CPU konupyeTt nporpammy BO
BHYTPEHHIOI0 3arpy3o4Hyto namsite CPU. Korga npouecc konnpoBaHus 3aBepLUEH,
cBeToauog obcnyxueaHusa Ha CPU muraeTt, 4To6bl MokasaTb, YTO nepejaToyHas kapTa
MOXeT ObITb yaaneHa.

11.Ypanute nepepgaToynyto kapTy ns CPU.

12.47106bI NPOAHaNM3NpPOBaTb HOBYH, NEPEHECEHHYIO BO BHYTPEHHIOK 3arpy304Hyo NamMsaTb
nporpammy, AEACTBYNTE OAHUM U3 CrneayroLmnx cnocobos:

— Bobikntounte CPU 1 BKNtOYUTE €ro cCHoea.
— BbinonHute nepexog ns STOP B RUN.
— BbinonHute nonHoe ctupaxue namatn (MRES).

Mocne atoro CPU nepexoaut B pexum (RUN nnn STOP), KoTopbin Bbl CKOHGUIypmpoBanu
ANs npoekTa.

YkasaHue

Mepen nepeeogom CPU B pexxum RUN Bbl AOMKHBI BbITAWUTL NEpegaTovHyo KapTy.
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3.4.4 MporpammHasn KapTa

OCTOPOXHO

OnekTpocTaTuyeckue paspsigbl MOryT NoBpeauTb KapTy NaMsTi Unv npeaHasHaYeHHoe
ans Hee rHe3go B CPU.

Mpwn paboTe ¢ kapTon NamsiTK Bbl BCErga AOMKHbI HAXOAMUTLCS Ha TOKOMPOBOASLLEN
3a3eMNeHHON NnoLlaake n/nnm HoCUTb 3a3eMreHHbIn 6pacneT. XpaHuTe kapTy namaTy B
TOKONPOBOASALLEM KOHTENHEpE.

Ob6ecneubTe, 4TOOLI KapTa NaMsTK He Gbina 3awuileHa ot 3anucu. [ns
3TOro CABMHbLTE 3aLLMTHBIN NepeknyaTens U3 nonoxeHns "Lock
[3abnokuposaTtb]".

Mepen KonMpoBaHNeM 31IEMEHTOB NPOrpamMMbl B MPOrPamMMHYH KapTy
yAanuTe ¢ KapTbl NamMsiTU BCE paHee COXpaHEeHHbIe Ha Hell MporpaMmbl.

CosgaHue nporpaMMHOM KapTbl

Mpn ncnonb3oBaHUKM B Ka4eCTBE NPOrpaMMHON KapTbl KapTa namaTn OenNcTByeT Kak
BHELLHAA 3arpy3oyHas namate CPU. Ecnn yganute nporpamMmmHyto KapTy, TO BHYTPEHHSAS
3arpy3oyHas namate CPU 6yaoet nycTomn.

YKkasaHue

Ecnu BctaButb nyctyto kapTy namatn B CPU 1 BeINONHUTE €e aHanus, BbIKMOYMB U
Bkrtouns CPU, BeinonHue nepexoa n3 STOP 8 RUN unu nonHoe ctnpaxme namatn (MRES),
TO NporpamMmma v NpUHyauTENbLHO 3aaBaeMble 3Ha4YeHUS U3 BHYTPEHHEN 3arpy304HOi
namatn CPU ckonupytoTcsa Ha kapTy namaTtu. (Kapta namaty Tenepb aBnseTcd
nporpaMmHon kapToi.) 1o okoHYaHUK KONMPOBaHUSA NporpaMmma Bo BHYTPEHHEN
3arpy3oyHor namstu CPU ctupaetcs. Nocne atoro CPU nepexoguTt B pexum,
CKOHburypupoBaHHbIi Anst 3anycka (RUN nnn STOP).
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Hukorga He 3abbiBanTe ckoHGUrypupoBaTth napameTpbl 3anycka CPU (cTp. 70) nepea

KONMpOBaHWEM MporpamMmbl Ha NPorpamMmHyto KapTy. [ins co3gaHms nporpaMMHON KapTbl C

nomoubto STEP 7 Basic gencreyiite crnegyrowmm o6pasom:

1. BcTaBbTe NycTyto KapTy NamMsiTU B YCTPOMCTBO AN CYUTLIBAHWS KapT, MPUCOeaUHEHHOE K
BalLLleMy YCTPOMCTBY NPOrpaMMUpPOBaHUsI.

(Ecnn kapTa namsTu He nycTa, yaanute nanky "SIMATIC.S7S" n ¢pann "S7_JOB.S7S",
HaxopasimMecs Ha KapTe NamMsaTh, UCNosb3ysl, Hanpumep, NnposoaHuk Windows.)

2. B pepeBe npoekTa (B NPOEKTHOM npeacTaeneHnm) packponte nanky "SIMATIC Card
Reader [CunTbiBaTeNb KapT SIMATIC]" n BbIGEpnTE CBOE CUMTBIBAKOLLIEE YCTPONCTBO.

3. OTtobpasute grnanorosoe okHo "Memory Card [KapTa namaTtu]", WwenkHyB npaBsoWn
KNaBULLEN MbILLUM HA CHUTBIBAKOLLEM YCTPOUCTBE U BbIOpaB B KOHTEKCTHOM MEHHO OMLUIO
"Properties [CowicTBal".

4. B puanorosom okHe "Memory Card [KapTa namatu]" BeibepuTe n3 HuCNagarLwero MeHo
nyHKT "Program [[Mporpammal”.
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5. No6aebTe nporpammy, Beibpas CPU (Hanpumep, MNJTK _1 [CPU 1214 DC/DC/DC]) B
aepese npoekta u nepetawme CPU Ha kapTy namaTu. (Opyron cnocob - ckonpoBaTb
CPU un BctaBuTtb B kapTy namaTtu.) KonuposaHue CPU B kapTy namATu OTKpbIiBaeT
AnanoroBoe okHo "Load preview [3arpy3antb npegsapuTenbHblii NpocMoTp]”.

6. B ananorosom okHe "Load preview" wenkHuTe Ha kHonke "Load [3arpyanTtb]”, 4TOObI
ckonupoBatb CPU B kapTy namsTu.

7. Korpa B gnanorosom okHe oTobpa3utcs coobLieHne o Tom, 4To 3arpyska CPU
(nporpammel) nponsoLuna 6e3 owmnbok, WwenkHuTe Ha kHonke "Finish [3akoHunTb]".
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Ucnonb3oBaHue nporpaMMHOM KapThbl B KayeCcTBe BHeLWHEN 3arpy3o4yHoun namsatu ana CPU

80

OCTOPOXHO

Ecnu BctaButh nyctyto kapTy namatn B CPU, To CPU nepexoant B coctosiHue STOP.
Ecnu BbI BeikntounTe u Bkntounte cHoea CPU, nepesenete CPU u3 coctosHna STOP B
pexum RUN unu BeinonHuTe nonHeii cépoc namatn CPU (MRES), to CPU ckonupyeTt
CBOI BHYTPEHHIOK 3arpy304Hyto NaMsiTb B kKapTy namaATu (bnarogaps Yemy Kkapta namsatm
KOHGUrypupyeTcs Kak nporpaMmMHas kapta) M COTpeT nporpammMy 13 BHyTPEHHEN
3arpy3oyHor namstu. Ecnu Bbl yaanute NnporpamMmmHyto KapTy, TO BO BHYTPEHHEN
3arpy3oyHor namsitu CPU nporpammel He OygerT.

YTtobbl MCnonb3oBaTk NPOrpamMmmHyo kapTy co ceoum CPU, aericTBynTe cneayowmm
obpasom:

8. BcraBbTe nporpammHyto kapTy B CPU. Ecnn CPU HaxoguTca B pexume RUN, To oH
nepexoguTt B coctoaHne STOP. Ceetoamon obcnyxMBaHust MUraeT, NokasbiBasi, UTo
nporpamMmmHasl kapTa gosmkHa ObITb NpoaHanMaMpoBaHa

9. [Ons aHanusa nporpamMMHON KapTbl 4EACTBYWTE OAHUM U3 CeayHoLmMX CrocoboB:
— Bobiknounte CPU n BKknounTe ero cHosa.
— BbinonHute nepexog ns STOP B RUN.
— BbinonHuTe nonHoe ctnpanue namatn (MRES).

10.CPU nepe3sarpyxaetcs. Nocne nepesarpyskun 1 aHanuasa nporpammHon kaptel CPU
CTMPaEeT CBOK BHYTPEHHIOK 3arpy304HY0 NamAThb.

3atem CPU nepexogut B TOT pexkum ans 3anycka (RUN unn STOP), koTopbIv Bbl 4518 HETO
CKOHUrypmnpoBanm.

MporpammHas kapTa gomkHa octaBaTbed B CPU. YaaneHue nporpammMHON KapThbl
octaBnsieT CPU 6e3 nporpamMmmbl BO BHYTPEHHEN 3arpy304HON NaMsTH.

A\ nPEnYNPEXDEHVE

Ecnu yganutb nporpaMmmMHyto kapTy, To CPU TepsieT CBOK BHELLHIOW 3arpy304Hy0 NaMaTb
n reHepupyeT ownbky. CPU nepexoaut B coctosiHne STOP, a cBeToguo owmnbkn muraert.

YcTponcTBa ynpaBneHns MOryT BbIXOAWTb M3 CTpos B HebesonacHbIX paboumnx COCTOSHUSX
1 Bbi3BaTb U3-3a 3TOr0 HEKOHTPONMPYEMOE NoBeaeHne ynpasnsemMoro obopyaoBaHus.
Takoe Henpeackasyemoe NoBeAeHNe CUCTEMbI aBTOMaTMU3auny MOXeT NPUBECTU K rmbenmu
nogen, TSHKKUM TeNeCHbIM NoBpeXxaeHnsam n/mnn matepmansHomy yuepby.
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KoHdmrypauusa yctponcrts

KoHdurypaums yctporicte ans sawwero MNJ1K cozpaetca nobasnexHmem CPU un gpyrmx
MOAyrnen B Ball MPOEKT.

b

02 1 1 2 3

KommyHumkaumoHHbIi mogynbe (CM): go 3, B cnotax 101, 102, n 103
CPU: cnot 1

Mopt Ethernet Ha CPU

CwvrHanbHas nnata (SB): makc. 1, BctaBnsetcsa 8 CPU

CurHanbHbIvi Mogynb (SM) Ansa UMdpPOBLIX UM aHANOroBbIX BXOA0B/BLIXOAOB: A0 8,
BCTaBNSIOTCA B CMOThbI CO 2 N0 9

(CPU 1214C ponyckaet 8, CPU 1212C ponyckaet 2, CPU 1211C He gonyckaeT HYM O4HOro)

@ e a6 o

[na cospaHusa koHUrypauum
YCTPONCTB CHayana gobasbTe B
CBOW NPOEKT OHO YCTPOWCTBO. Dovicos s
* B noprtanbHOM npeacTtaBneHmm Hetworks L g
BblOepuTe noptan "Devices &
Networks [YcTponicTtea u cetu]"
n wenkHuTe Ha "Add device
[Jo6aBuTb ycTponcTao]". d4

@ Show all devices

@ Add new device

<
*]
1;__

Devices
* B npoekTHOM npegcTasneHum 0O @
no UMeHeMm NpoekTa Asaxabl
wenkHuTe Ha "Add new device

[Oo6aBuTb HOBOE ycTpolcTBO]". ™ - Fraiect!
ﬂ*‘.ﬂ\dd new device
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KoHtpueypayusi ycmpotcme

4.1 Bcmaska CPU

4.1 BctaBka CPU

[na cosgaHus cBoer KoHUrypaLumm ycTponcTs BcTaBbTe B cBor npoekt CPU. Beibop CPU
B AnanoroBom okHe "Add a new device [[106aBUTL HOBOE YCTPOMCTBO]" CO34aET CTOVKY U

CPU.
[unanorosoe okHO "Add a new
device"
e ol PR
u Lmbas v WA A
frevslerees ol bl
A3 e § Mgh et gt et 1
n."-pmmm.
e e e
g dris s o el

OTobpaxeHue Habopa

YCTPOWNCTB B KOHpUrypaumm & Metworkview  [[f Device view | Catalog
annapaTtHbIX CpeacTB. ﬁ' Ac i o e G Searchs
—~ 21 o Filer
=| » @ communication module
Bl o
¥ g Signnl boned
rmo
» @00
» @ ouno
P omA
» gan
b AT
i il = + |
Bbibop CPU B oToGpaxxeHuu :
Habopa yCTpONCTB BbIBOAUT Genoral
» Genersl
napameTtpbl CPU B okHe e R bl
Genersd
npocMOTpa napamMmeTpoB. e R
» Advanced
Time symchrerizstion Jubset | tut connacsed
- DIIADOT0 w
Genersd
b Diginl inputs IP peatocol
L] Dun-'.alef.puls iF address 192 168 .9 1
B addre sreaHW L L pe———
b A2
b High speed counters |
¥ Pullse generaceds (FIO: Use IFrouter
Yka3aHue

Y CPU HeT 3apaHee ckoHurypupoBaHHoro IP-agpeca. Bbl AOMKHbI BPYYHYHO HA3HaYMTb
IP-agpec ana CPU npwu co3gannm koHdurypaumm yctporcts. Ecnu Baw CPU nogkmntoydeH K
MapLUpyTU3aTopy B CETU, TO Bbl JOIMKHBI Takke BBeCTU IP-agpec ona maplpyTtmnsaTopa.

[Mporpammupyembiv KoHTponnep S7-1200
82 CucteMHoe pykoBoacTso, 11/2009, ASE02669003-02



KoHepueypayusi ycmpoticme
4.2 BbisisrieHue KoHguzaypayuu 0 3apaHee He 3adaHHoz2o CPU

4.2 BuisiBneHune KkoHdurypauum ana sapaHee He 3agaHHoro CPU

3arpyska cyuiecTBylollen KOHUrypauumm annapaTypbl o4eHb NpocTa

{Online. Options Tools Windew  ECIMW Bbl NoakmtoyeHsl kK CPU, To Bbl MOXeTe 3arpysunTb
y KoHdumrypaumio atoro CPU, Bkntoyas BO3MOXHO umetoLmecs
B Online tdiognostics  CirieD MoAyru1, B CBOW MpoekT. [pocTo co3panTe Ans 3Toro HoBbIN
NpoekT n BbibepuTe BMecTo onpeaeneHHoro CPU "unspecified
top runt CPU [HeonpegeneHHbin CPU]". (Bbl MOXeTe Takke NOJSTHOCTbIO
e i ' onycTWUTb co3aaHue KoHUrypaLmm ycTponcTs, Bbibpas "Create a
B oownkadrodence @l p) G program [Cosgatb nporpammy MIK]" yepes "First steps
[Mepeble waru]", nocne Yero STEP 7 Basic aBTomaTnyecku

Hardware detection

Device maintenance - »|  cospaet HeonpefeneHHsln CPU.)
e B nporpammHom pepaktope B MeHto "Online" BeibepuTe KOMaHay
m "Hardware detection [PacnosHaBaHue annapaTypbl]”.

B pepaktope KoHdurypaumm yCTponcTB BblbepuTe ONuuio s pacno3HaBaHus
KOHdMrypauum nogknio4eHHOro yCTponcTea.

-
1
[1:1mcer ]
The device is not specified o
YCTpOWNCTBO HE onpeaeneHo
= Pleaze use the to specdy the CPU, o o
: —[1ns onpeaeneHus CPU ncrnonbayiTe, noxanyicra, katanor annaparypbi

=it the configuration el the connected device. )0yt BLinonHUTe pacnosHaBaHme KOHUIYpaLMM NOAKITIOYEHHOrO yCTpocTBa

Mocne Toro kak Bbl Boibpanvu CPU B ananorosom okHe Online, STEP 7 Basic 3arpyxaet
KoHdpurypauuio annapaTypsl n3 CPU, Bkntoyas Bo3MoxHble mogynu (SM, SB nnn CM).
3aTtem Bbl MOXeTe KoHUrypupoBaTb napameTpsl Ansa CPU n moaynen.
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4.3 Kongpueypuposarue pabomsl CPU

4.3 KoHdurypupoBaHue pabotsl CPU

Ona koHdurypuposaHusa paboymx napametpoB CPU Bbibepute CPU B oTobpaxkeHun
Habopa ycTpolcTB (cuHAs pamka Bokpyr Bcero CPU) u oTkporiTe Bknagky "Properties
[CeoicTBa]" B OKHE MpocMOTpa NapamMeTpoB.

Genoral
¥ Genersl
b FROPMET interface
» DIIADO10
Genersd
» Digasl inputs
* Drigasl eusputs
I addresse siow i
» A2
F High speed counters |
¥ Pulse generstors (F0
Sreup
Time ol dey
Frovecxion

Digal outputs

Reactise 1o CPU STOR. | Uise substtute value -

'-ccE 7L vidod

Channohd

Substivace & velue o 1 on & RUN 13 STOP mransisien

Channell

B okHe CBOWCTB Bbl MOXeTe YCTaHOBUTb criegyrlLuine napameTpbl:

84

NuTtepdenc PROFINET: YcraHoBka IP-agpeca anss CPU n cuHxpoHM3aumm BpemMmeHun

DI, DO, u Al: HacTtpowika noBeaeHus nokanbHbIX (BCTPOEHHbIX) LNMPOBLIX U aHANOroBbIX
BXOJ0B W BbIXOA0OB

CKOPOCTHbIE CYETHMKM U FeHepaTopbl UMMYbCOB: AKTMBM3aLMA U HACTPOKKa ObICTPbIX
cyetymnkos (HSC) n reHepaTopOB MMMYMNbLCOB, MCNOMBb3YEMbIX ANS onepauui ¢
nocrnenoBaTenbHOCTAMM UMNYNLCOB (pulse-train operations, PTO) 1 lwmpoTHO-
umnynscHon mogynaumm (pulse-width modulation, PWM)

Koraa Bbl koHgurypmpyete Bbixogbl CPU unu curHanbHom nnatbl B Ka4ecTBe
reHepaTopoB UMMNYMbCOB (4N ucnonb3oBaHua ¢ PWM unu ocHOBHbIMK KOMaHaamMu
ynpasneHusa nepemMeLleHnammn), CooTBeTCcTBywWme agpeca Bbixogos (Q0.0, Q0.1, Q4.0 n
Q4.1) yoanswoTtcs n3 namaty Bbixogos (Q) 1 He MoryT ObiTe UCNOMb30BaHbl 4NA APYTrvX
Luenen B Ballen nonb3oBaTensLCKon nporpamme. Ecnu Bawa nonb3oBaTtenbckas
nporpamma 3anuiieT Kakoe-nnbo 3HaYeHne B BbIXOA, MCNOSb3yEMbI B Ka4ecTBe
reHepatopa umMmnynecos, To CPU He 3anuvwieT 3To 3HayeHue B U3ndeckuii BbIxoa.

3anyck: HacTtpovika nosegeHus CPU nocne BbIKMYEeHUs 1 NoCneayoLwero BKIoYeH s,
Hanpumep, Ans 3anycka B coctosHum STOP unu nepexoga B pexum RUN nocne Tennoro
nycka

BpeMﬂ CYTOK: YcTaHoBKa BpemMeHun, 4aCcoBOro rnodca 1 nepekrniYeHna Mmexay neTHum 1
3UMHUM BpEMEHEM

3awmTa: YcTaHoBKa 3alluMThbl OT YTeHus/3anucu 1 naponsa anga goctyna k CPU

CuctemMHasa 1 TaktoBas bButoBas NnamsaTh (TakToBble MepKepbl): YcTaHoBKa banTa ans
dyHKUM "cuctemHon namatn” (ana 6utos "nepBbin LMKN", "BCerga BkoyeH" 1 "Beerga
BbIkItoYeH") 1 ycTaHoBKa GanTa ansa pyHKUMIA "TakToBOM NamsaTn" (rae kaxabln 6uT

BKITHO4aETCA U BbIKINKOYaeTCA C 3apaHee 3aJaHHON ‘-IaCTOTOVI).

BpeMﬂ UnKna: YcTaHoBKa MakcMMarnbHOro BpeMeHN uukna mnnm d)I/IKCVIpOBaHHOFO
MUHUMalbHOro BpeMeHu umkna

KommyHukaumoHHas Harpyska: HasHayeHue npoueHTHon gonu BpemeHn CPU ans
KOMMYHWKaLMOHHbIX 3a4ad
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4.4 [lobasneHue modynel K KoOHguaypayuu

44 Ho6aBneHne moayneun K KoHdUrypaumm

Ona nob6asneHus mogynen k CPU ncnonb3yeTcd kaTtanor annapartypbl. Mimeetcst Tpu Tuna
Moaynem:

® CurHanbHble mogynu (SM) npegocTaBnstoT AONOSHUTESNbHbIE LU POBbIE UK
aHarnoroBble BXOAbl 1 BbIXOAbl. ATU MOAYNN MNOAKIYATCS C NpaBov cTopoHsl oT CPU.

CurHanbHble nnatbl (SB) npegocTaBnsaoT NMb OrpaHUYeHHOEe YUCIO BXOAOB U BbIXOAOB
ana CPU. SB ycraHaBnuBaeTcs ¢ nepegHeli ctopoHsl CPU.

KommyHukaymoHHble mogynu (CM) npegoctaBnsatoT AOMNONMHUTENbHBIN

KOMMYHUKaLUMOHHbIN nopT (RS232 unn RS485) ana CPU. 3Tn mogynu nogknio4varTces ¢
neBo cTOpoHbl oT CPU.

[ns BcTaBku moaynda B KOH(*)I/IpraLlMIO annapaTtypbl BblﬁepMTe Moaynb B KaTtanore
annapatypbl 1 aBaXxabl WENKHNTE Ha HEM UK nepeTalimnTe Mmoaynb B OTMEYEHHbIN CIOoT.

Moaynb Bbi6epute mogynb

BcraBbTe moaynb
SM

PesynbTar

EA S
w Catalog
<Seancho
« Filter

¥ @l Communication modult
» @ CFU
» _§ Signal board
- :& o]
* [ DIB % 24VDC

» [monsx2avoc

SB

w Catalog
<Seancho
w Filter
b @l Communication module
» JH CFU
- ;‘ Signal board
~ [ DIZIDOZ x 24VDC

¥ @ A0 x 12bits
» @D
» 0O

CM

<Seanchs

w Filter

~ J Communication module
» @ RS232
~ [ RS485
1 [6ES7 241-1 CH3OA
¥ CFU
b @ Signal board
» @Ol
» @00

[Mporpammupyemsiv KoHTponnep S7-1200

CuctemHoe pykoBoacTso, 11/2009, ASE02669003-02 85



KoHtpueypayusi ycmpotcme

4.5 KoHgpuzypuposaHue napamempos mooyriel

4.5 KoHdurypupoBaHue napameTpoB Moaynen

Onsa koHUrypmposaHmsa paboymx napameTpoB Moaynen Boibepute Modynb B 0TOBpaxeHuu
Habopa ycTponcTB 1 OTKponTe Bknaaky "Properties [CBorcTBa]" B OKHEe NpocMoTpa
napameTpoB.

KoHdumrypupoBaHue curHanbHoro moayns (SM) unu curHanbHomn nnatbl (SB)

* Lundposbie Bxoabl 1 BbIxoabl: Bxogbl MOryT 6biTb
CKOHUIypupoBaHbl AN 0GHapyXeHus
HapacTaloLMX UK Nagarwmx MPOHTOB (CBA3LIBAA — ~Emmm | b
KaXXObI N3 HUX C cCOBbITMEM 1 annapaTHbIM
npepbiBaHWEM), a Takxke "3axBaTa UMMynNbLCOB"
(BXOA OCTaeTCa BKOYEHHbIM NOCNE UMMNYbCca) :
BNNOTb [0 creayioLLero o6HoBneHns obpasa e
npouecca Ha Bxogax. Beixogbl moryT
NCMNonb30oBaTh 3aMeHsoLLNE 3Ha4YeHUSA Un ObITb e
3aMOPOXEHBI. e

* AHanoroBble BXoAbl U BbIxoAbl: Ans oTaenbHbIX - o
BXOZOB Bbl KOH(pUIryprpyeTe napameTpsl,
Hanpumep, BUA U3MepeHus (HanpsbkeHue unu Tok),
JuanasoH 1 crnaxuBaHue, a Takke e saeg i s
pa3bnokMpoBaHne ANarHOCTUKMA NONOXUTENBHOIO
N oTpuLaTENbHOro NepenosiHeHnst. Buixoabl
npeaocTaBnalT Takne napameTpsbl, Kak,

Hanpumep, BUA Bbixoda (HanpsXXeHue unm Tok) u
ANarHoCTuka, Hanpmmep, KOpOTKoe 3aMblKaHNe
(N9 noTeHUManbHbIX BbIXOA0B) UK AUarHOCTUKA
HapyLUEHNS BEPXHUX UMW HUXKHUX FPaHUYHBIX
3Ha4YeHun.

LLE LI -

Lo
B Pillern

¢ AnarHoctunyeckune agpeca BXxoaoB U BbIXOOO0B: KOHCbVIprVIpOBaHVIe Ha4allbHbIX
agpecoB A4 BXO040B M BbIXO40B MoAynA

KoHdumrypupoBaHue KomMmyHUKaumoHHoro moaynsa (CM)

* KoHdurypupoBaHue nopta: KoHcpurypuposaHue
KOMMYHUKALIMOHHBIX NapameTpoB, Hanpuvep,
CKOPOCTb Mepefayu, KOHTPOMb YETHOCTU, OUTHI
[AaHHbIX, CTOMNOBble OWTbI, yNpaBreHne NOTOKOM, s e
Cumeonbl XON n XOFF 1 Bpems oxxuaaHus =

* KoHdurypupoBaHue nepegaBaemMoro coobLLeHs:
PasbnokmpoBaH1e 1 KOHPUTYpUpoBaHMe ONuUniA,
CBA3aHHbIX C Nepenayei

* KoHdurypupoBaHue npuHMMaemMoro CoobLLeHus:
PasbnokupoBaH1e 1 KOHbUrypupoBaHue
napameTpOoB A1 Hayana u oKoHYaHusa coobLleHus

Bt vt 500

OTn napameTpbl KOHUrypauumn MoryT ObiTb MU3MEHEHbI BaLLEN MPOrpamMMONn.
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4.6 Co30aHue cemego20 CoOeOUHEeHUS

4.6 Co3pnaHue ceTeBOro coeguHeHus

[ns cosgaHns ceTeBbIX COEAVHEHWUI MEXAY YCTPOMNCTBaMU B BalLeM NPOEKTe UCNOoNb3ynTe
"Network view [OTobpaxeHue ceTn]" B koHUrypaumm ycTponcTs. lNMocne co3pgaHus
CeTeBOro coeanHeHns Bbl MoXeTe BO Bknagke "Properties [CoricTBal" okHa npocMoTpa
napameTpoB CKOH(UrypmpoBaTb NapameTpbl CeTu.

OencTBue

PesynbTar

Bbibepute "Network view
[OTo6paxeHune cetn]" ons
oToOpaXeHUst yCTPOMCTB,
noanexalinx CoeanHEHNHo.

Project] > Devices & Networks

& Networkview [ Device view

1§ connections i > B @lt E

PLCT PLCZ2
CRUTAC CRUIAC

|

BbibepuTe nopT Ha ogHOM
YCTPOWCTBE M npoTawute
coeVHeHVe K NopTy BTOPOro
yCTpONCTBa.

Project] > Devices & Networks

& Metworkview [} Device view

Tpse— LY

PLC PLC_ 2
CRUT214C CRU1214C

[ |»

OTI'IyCTVITe KHOMKY MbIlN Ona
COo34aHunA coeguHeHus.

Project] = Devices & Networks

& Metworkview [} Device view

Tpse— LY
X

PLC_T PLCZ

CRUI214C CRUI214C
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4.7 KorgpueypuposaHue IP-adpeca 6 sawem rpoekme

4.7

KoHndurypuposaHue IP-agpeca B BalueM npoekKkTe

KoHdumrypupoBaHue nHrepcenca PROFINET

Mocne Toro Kak Bbl ckoHdurypuposanu ctoriky ¢ CPU (ctp. 80) , Bbl MoxeTe
CKOHbUrypupoBaTb napameTpbl nHTepdenca PROFINET. [1na aToro wWenkHMTe Ha 3eneHoMm
none PROFINET Ha CPU, uto6bl BbiopaTe nopT PROFINET. Bo Bknagke "Properties
[CeolicTBa]" okHa NnpocMoTpa napameTpoB oTobpaxaeTtcsa nopT PROFINET.

&

“
L ) sEssse s semswn

@ nopt PROFINET

KoHndumrypupoBaHue IP-agpeca

88

Apnpec Ethernet (MAC-aapec): B cetn PROFINET kaxgomy ycTponcTBy Ans
naeHTudmkaumm Npon3BoAMTENEM Ha3Ha4YaeTCsa agpec ynpaBneHms OOCTYNOM K cpeae
nepenaum gaHHelx (MAC-agpec, Media Access Control address). MAC-agpec coctouT u3
LIeCTW rpynn Mo ABe LWeCcTHaALaTEPUYHbIX LMGpPbI B KaX40W, OTAENEHHbIX Apyr OT Apyra
neducamm (-) unu gpoeTtoumnsamu () B nopsake nepegaym (Hanpumep, 01-23-45-67-89-AB
unun 01:23:45:67:89:AB).

IP-appec: Kaxgoe yCTpOMCTBO AOMKHO Takke MMeTb NPOTOKOSbHbIN agpec VHTepHeT
(Internet Protocol address, IP-agpec). 3ToT agpec no3BoONsSeT YCTPOUCTBY NOCTaBMATb
AaHHble Yepe3 6one CrnoXxHble, MapLpyTU3NPOBaHHbIE CETH.

Kaxgbin IP-agpec genutcsa Ha YyeTblpe cermeHTa no 8 6ut B KaXkaoM 1 NnpeactaBnseTcs B
AecatuyHom popmaTe ¢ pasgenutenbHbiMu Toukamu (Hanpumep, 211.154.184.16). MNepsas
yacTb IP-agpeca aBnsaetca ngeHtugpukatopom cetu ID (B Kakon ceTu Bbl HAXoAUTECh?), a
BTOpasi YacTb agpeca sBnseTca naeHTMuUKaTopoM xocTa (YHUKaneH Ans Kaxaoro
ycTponcTea B ceTh). IP-agpec 192.168.x.y siBnseTca ctaH4apTHbIM 0003HaYeHMEM,
pacrno3HaBaeMbIM KaK YacTb YaCTHOW CETU, KoTopas He HaxoanuTcsl B IHTepHeTe.

Macka nogceTu: NoaceTb — 3TO Nornyeckas rpynnupoBKa CBA3aHHBIX Mexay cobon
CeTEeBbIX YCTPONCTB. ABOHEHTHI (y3rbl) MogceT! 0ObIYHO HaxoaATCH B hmanydeckon 6rmMsocTu
Opyr oT gpyra B ogHou nokanbHow ceTn (Local Area Network, LAN). Macka (ceTeBas macka
UM Macka nogceTun) onpegensieT rpaHuubl nogceTu IP.

Macka nogcetn 255.255.255.0 00bI4YHO NpurogHa ans masnon NokanbHOW CeTu. JTO 3HAYNT,
yTO BCe IP-agpeca B 9TOW CeTU AOMKHbI UMEeT OQUHAKOBbIE NnepBble 3 OKTeTa, U pasnuyHble
YCTPOMCTBA B 3TOW CETU NAEHTUMULMPYIOTCA NocneaHNM okTeTom (8-61ToBbIM Nonem).
Mpumepom aToro ABnseTcs HasHavyeHne macku nogcetn 255.255.255.0 n IP-agpecos ot
192.168.2.0 po 192.168.2.255 ycTponcTBam B Mariol NokansHON ceTu.

EanHcTBEHHOE coeaVHEHUe MeXay PasnUYHbIMK NMOACETAMU OCYLLECTBNAETCSA Yepes
mapLupyTusaTop. Ecnv ncnonb3ayrotca nofaceTy, To A0KeH ucnonb3osaTbes IP-
MapLupyTu3aTop.

[Mporpammupyembiv KoHTponnep S7-1200
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4.7 KoHgpueypuposaHue IP-adpeca 6 sawem rpoekme

IP-mapwpyTusatop: MapLipyTusaTopbl SBASOTCA CBA3YHOLMM 3BEHOM MEXAY NoKanbHbIMM
ceTamu. C NOMOLLbIO MapLUpyTU3aTopa KOMMbIOTEP B NOKaNbHOW CETU MOXET NoCbINaTh
coobLeHns B Apyrue ceTu, 3a KOTOPbIMWU, BO3MOXXHO, €CTb ApYyrue NnokarnbHble ceTn. Ecnn
nony4yaTenb AaHHbIX HE HAXOOQUTCS B 3TOW NOKanbHOM ceTu, TO MapLipyTusaTop nepegaet
AaHHble ganblue B APYrylo CeTb UMM rpynny CeTew, rae OHWM MOryT ObiTb JOCTaBMEHbI
nony4aTento.

[na nepegayn n npvema nakeToB AaHHbIX MapLUpyTu3aTopaM HyxHbl IP-agpeca.

CeoiicTtBa IP-agpecoB: B

General okHe cBoncTB (Properties)
By | Ehemet dddesses BblbepuTe 3anuck "Ethernet
b Advanced address [Agpec Ethernet]".

Tl aynchaoniec Interface connected with

lNopTan koMnnekcHomn
asTomaTusauum (TIA-nopTan)
oToOpaxaeT guarnoropoe

. R OKHO AN151 KOHCPUIYpPUPOBaAHUS
Subnetmatk 255 255 255 0 agpeca Ethernet, B koTopom
Bbl MPOEKTY NPOrpaMMHOro
obecneyeHns ctaBuTe B
cooteeTtcTBue IP-agpec CPU,
B KOTOPbIV 3arpyxaeTcs
NPOEKT.

Jubnet Mot cormected -
W Add new subnes

1P protocol

Uise IF router
Router addiesx:

YkasaHue

Y CPU HeT 3apaHee ckoHdurypuposaHHoro IP-agpeca. MNoatomy IP-agpec
ans CPU Bbl 4omkHbl HasHa4uTb Bpy4Hyto. Ecnu Baw CPU nogkntoyeH kK
MapLUpyTU3aTopy Unu K CETU, TO Bbl AOIMKHbI Takke BBecTu IP-agpec
MapLupyTtusartopa. Bee IP-agpeca koHpUrypupytoTcs npu 3arpyske npoekra.

JanbHenwyo nHpopmauuio Bbl HanaeTe B pasgerne "HasHadeHue |IP-
afpecoB YCTPONCTBY NPOrpaMMMpPOBaHUS 1 CETEBbLIM YCTPOWCTBaM (CTp.
252)".

Cnegayouwas Tabnuua cogepXxuT napameTpbl ans IP-agpeca:

MapameTtp | OnucaHue

Subnet Mmsa nogceTu, K KOTOPOW NOAKIMIOYEHO YCTPOMCTBO. YTo6bl CO3aaTh HOBYIO NOACETD,
[MogpceTs] wenkHuTe Ha kHonke "Add new subnet [Jo6aBute HoBytO noaceTs]". 1o ymonuaHuio
"Not connected [He nogkntoyeHo]".

Bo3MOXHbI ABa TMNa COeANHEHUS:

* Hactpotrika no ymonyaHuio "Not connected" npegocTtasnseTt nokanbHoe

coegunHeHve.
* T[loacetb Heobxoamma, ecnu Balla CeTb COAEPXUT ABa unu 6onee yCcTponcTs.
IP protocol IP address HasHayeHHbIn IP-agpec CPU
Subnet mask [Macka nogceTu] HasHayeHHas Mmacka nogceTu
Use IP router [Mcnonb3osaTs IP- LLlenkHWTe Ha 3TON TPUITEPHOW KHOMKE, ecnu
MapLipyTusaTop] ucnone3yetcs IP-mapwpyTtusartop
Router address [Agpec HasHauyeHHbIn IP-agpec mapLupyTusatopa, ecnm
MapLipyTusaTopal umeeTcst

[Mporpammupyemsiv KoHTponnep S7-1200
CuctemHoe pykoBoacTso, 11/2009, ASE02669003-02 89



KoHtpueypayusi ycmpotcme

4.7 KorgpueypuposaHue IP-adpeca 6 sawem rpoekme
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OCHOBbI NporpaMMuUpoBaHuA

5.1

YKa3aHusi no npoekTupoBaHuio cuctembl ¢ MK

Mpu npoekTmposaHun cuctemsl ¢ MNJK y Bac ecTb BO3MOXHOCTL Bblbopa 13 psaa MeTogoB U
KpuTepues. Criegytowime obLume ykasaHnst NpMMEHUMbI KO MHOTMM npoekTaMm. PadymeeTcs,

Bbl OMKHbI NPUAEPKUBATLCS NPOLEAYP, MPUHATLIX B Ballel KOMNaHUM U YYUTbIBATb
COOCTBEHHbIN OMNbIT.

PekomeHayemble
waru

3apauun

PaspenuTte Baw
npouecc mnu
YCTaAHOBKY Ha 4acTu

PasgenuTte Ball NpoLecc UK YCTaHOBKY Ha YacTu, He 3aBucALLme Apyr oT Apyra. ATW YacTu
onpeaensitoT rpaHnLbl Mexay KOHTpoIepaMmn 1 BAMSIOT Ha NnepeyeHb (YHKLMOHAMNbHbBIX
onucaHuii U pacnpegeneHne pecypcos.

Cospaiite nepeyeHb

CpenaiiTe onucaHus yHKUMIA AN KaxK4ow YacTy npouecca Uin YCTaHOBKM, HanpuMep, BXoabl 1

uenen aBapunHom
3awmThbl

PYHKLMOHaMbHbIX BbIXOAbI, (PYHKLMOHANbHOE ONMCcCaHNe NpoLecca, COCTOSHMSA, KOTopble MOryT ObITb 4OCTUMHYTHI,

onucaHumn npexae YeM MOXET HavyaTb pearpoBaTb UCMNOMHUTENBHOE YCTPOWUCTBO (Hanpumep,
3NeKTPOMarHUTHLIN KnanaH, ABuraTenb UM NpuBog), onucaHue nHTepdenca oneparopa n Bcex
MHTEPdENCOB C APYrMMM YacTAMM NpoLecca UM YCTaHOBKMW.

MpoekTnpoBaHune OnpepenvTe yCcTponcTBa, KOTOpbIM ANs1 obecneyveHns 6esonacHoCT MoxeT noTpeboBaTbCs

CXeMHO-peanunsoBaHHas noruka. [MToMHWTe, 4TO YCTPOMCTBA YNpaBreHUsi MOryT BXOAUTb U3
cTposi Hebe3onacHbIM 06Pa3oM, YTO MOXET NMPUBECTU K HEOXKMAAHHOMY 3amnyCKy U U3MEHEHUIO
B paboTe obopynoBaHus. Tam, rae HeoXnaaHHas unu HernpasunbHas pabota obopyaoBaHus
MOXET NMPUBECTU K TENECHbLIM NOBPEXAESHNSAM NIOAEN UMK CYLLLECTBEHHOMY MaTepuaribHOMY
yuepby, nogymante o BBEAEHUN SMEKTPOMEXaHNYECKNX BNOKMPYIOLLMX YCTPOWCTB (KOTopble
AencteytoT Hesasucumo ot [MI1K) ans npegoTBpalleHns onacHelX pexvumMoB. [4nsa paspaboTku
uenem aBapuHOW 3alumMTbl AeCTBYNTE CrieaylowmM obpasom:

BbisiBUTE, rae BO3MOXHO HEHaanexalee unm HeoxxngaHHoe PyHKLUMOHMpOBaHWe

UCMONHUTENBHBIX YCTPONCTB, KOTOPOE MOXET BbI3BaTb ONAacHOE COCTOSHME.

* OnpegenuTte ycrnoBusi, Npy KOTOPbIX 3KCNnyaTaums obopyaoBaHusa 6esonacHa, u
onpegennTe, kak 0bHapyxuTb 3TW ycrnosusi Hezasucumo ot MK,

* Onpegenute, kak MNJ1K BnnseT Ha npolecc, Koraa BKNOYaeTCa U CHOBa OTKIOYaeTcs
HanpsbkeHue, a Takke onpegenuTe, Kak U rge MoryT 6biTb OBHapyXeHbl OLLMOKN.
Wcnoneayiite aTy MHOpPMaLMIO TONBKO AN NPOEKTUPOBaHNS HOPMarbHbIX 1 OXUAAEMBIX
HeHopMarnbHbIX PeXMMOB paboTbl. 13 coobpaxeHuin 6e3onacHOCTU He nonaranTecb Ha 3TOT
cueHapwvii "Havnydlero cnyyas”.

¢ CnpoeKTupyiTe Lenu pyYHOI UNu S1EKTPOMEXaHNYECKON 3aLLUMTbI, C MOMOLLbIO KOTOPbIX
onacHble npouecchl 6rnokupytotcst Hezasucumo oT MK,

* (O6ecneybTe Nepegavy COOTBETCTBYIOLLEN MHAOPMALMM O COCTOSHUM OT HE3aBUCUMbIX
uenen B MNJIK, Tak 4yToObI Nporpamma u nHTepdencsl onepaTtopoB obnaganu 3Tomn
WHopMaLENn.

*  Onpegenute apyrue TpeboBaHua TeXHUKM Be3onacHocTn aAns 6e3onacHoOro NpoTeKkaHus
npotecca.
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PekomeHayemble
warun

3apgauun

Onpegenute
pasmMelLeHne CTaHumi
onepaTtopa

Ha ocHoBe TpeboBaHuii, cogepxalumxcs B nepeyHe yHKLMOHaNbHbIX OnMcaHui, paspaboTtanTe

cnegyoLme nnaHbl CTaHUMIA onepaTopa:

*  OB30pHbIN YepTex, MOKa3bIBAOLWMIA PACMONOXEHNE KaxXaon CTaHLMKn onepaTtopa
OTHOCUTENBHO MNpoLecca Un yCTaHOBKW.

* YepTex pacnonoxeHus YCTPOWCTB 415 CTaHUMM onepaTtopa, Hanpumep, avcnnes,
nepeknovatenen n namn.

*  OneKTpuyecKkme YepTexu C COOTBETCTBYOLMMN BXxoaammn v Bbixogamu MNITK n curianbHbIx
mMoaynen.

PaspaboTaite
KOH(UIrypaumnoHHble
yepTexM

Ha ocHoBe TpeboBaHuiA, cogepXalmxcsi B nepeyHe OyHKLMOHAmNbHBLIX ONMcaHui, paspaboTtanTe

KOH(UIypaLUMOHHbIE YEPTEXM YNpaBnsioLero o60pyaoBaHUs:

* O630pHbI YepTex, NOKa3biBaOLWMI pacnonoxeHue kaxgoro MNJK oTHocutenbHO npouecca
WIN YCTAHOBKW.

*  YepTex mexaHun4deckoro pacnonoxexus kaxgoro NJ1K n Bcex moagynen seoga/sbiBoaa,
BKNtoyas Bce Wkadbl n agpyroe obopynosaHue.

e OnekTpuyeckue yeptexu ansa kaxgoro MK n Bcex moagyner BBoAa/BblBOAa, BKOYast
HOMepa MOAernen yCTPOMUCTB, KOMMYHMKALMOHHbIE agpeca U agpeca BXOAOB U BbIXOAOB.

CospganTe cnucok
CUMBOJSTMYECKNX UMEH

Co3paiTe CnmMcok CUMBOSIUYECKUX UMEH Ansi aBCOMIOTHBLIX aiPecoB. YKaXuTe HE TOMNbKO
hr3nyeckme BXoabl U BbIXOAbI, HO TaKKe U Apyrne 3aneMeHTbl (Hanpumep, MMeHa NepeMeHHbIX),
KOTOpble Bbl MCMONb3yeTe B CBOEW NporpaMmme.

5.2 CTpyKTypupoBaHue nNporpaMmmbl Nofib3oBaTens

an C034aHu1K1 Nonb30BaTENbCKON nporpamMmmsbl AnAa peweHna 3agadn aBToMmaTmn3aumm
KOMaHAbl Ona nporpamMmmbl BCTaBMAKTCA B KOOOBbIE Onoku:

92

OpraHusaymonHbii 6nok (OB) pearvpyeT Ha onpeaeneHHoe cobbiTne B CPU n moxeTt
npepsaTtb MCNOMHEHWE NporpamMmMbl nonb3osartens. CtaHAapTHbIN 6MOK AN UCNOMHEHUS
nporpammel nons3oatens (OB 1) npegocTaBnseT OCHOBHYIO CTPYKTYPY AnS Balleln
Nnonb30BaTENbCKOV NPOrpaMMbl U ABNSIETCS €ANHCTBEHHBIM KOLOBbLIM OrOKOM,
HeobxoaMMbIM AN Nonb3oBaTenbCkon nporpammel. Ecnn Bel BcTaBute apyrue OB B
CBOto nporpammy, To 3T OB npepbiBatoT ucnonHenne OB 1. Opyrue OB BbINOMHAKT
cneumduryeckne yHKUMKU, HaNpUMep, Ana 3agay 3anycka, ans o6paboTkv npepbiBaHWI
1 OLWMBOK UK ANSA UCTMONHEHUS KOHKPETHOro NPorpamMMHOro koda Yepes onpeeneHHble
WHTEpBarbl BpDEMEHMW.

dyHKuMoHanbHbIV 6nok (FB) — ato nognporpamma, koTopas UCMONHAETCA Npu BbI30BE
n3 gpyroro kogosoro 6noka (OB, FB nnu FC). BbisbiBatoLmii 6510k nepenaeTt napamMmeTpbl
B FB, a Takke onpegensiet HEKOTopbI 6ok gaHHbIX (DB), KOTopbI COXpaHSIET OaHHbIE
Ansi 3TOro Bbi3oBa Unu aksemnnsapa atoro FB. N3ameHeHne ak3emnnsapHoro DB nossonser
pogosomy FB ynpasnate pabotoin rpynnsl ycTponcTs. Hanpumep, oauH FB moxet
YyNpaBnsATb HECKONBKMMU HAacOCaMu UMK BEHTUNSIMU C MOMOLLbIO Pas3fnnyHbIX
ak3emnnapHbix DB, cogepxalumx KOHKpeTHbIe paboyne napameTpbl Ans KaXaoro Hacoca
UM BEHTUNS.

PyHkumsa (FC) — aTo nognporpamma, KoTopasi UCMOHAETCA NpuY BbI30BE U3 APYroro
kogoBoro 6roka (OB, FB nnu FC). Y FC HeT cBSAA3aHHOIO C HEW 3K3eMMIISAPHOro KOAOBOro
DB. BoisbiBatoLwmii 6nok nepepaet napameTpsl B FC. BoixogHble 3HayeHns FC omkHbl
ObITb 3anucaHbl B agpeca namaTtn unm B rnodaneHbii DB.
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Bbi6op CTPYKTYpbI ANs NporpaMmbl Nofib3oBaTens

B 3aBucmmocTtu ot Tpe6OBaHMVI BaLlero npuioXeHnsa Bbl MOXeETE Bbl6paTb ans ceoen
nosib3oBaTeNbCKON nporpamMmbl ﬂVIHeIZHyIO nnn mMoaynbHYK0 CTPYKTYPY:

® [lvHeliHas nporpamma BbINOMHAET BCe KOMaHAbl ANSA BalUMX 3a4ad asTomatusaunm
nocnegosartensHo Apyr 3a gpyroMm. O6bIYHO B NMMHEWHOW NporpaMmMe BCce KOMaHAabl
HaxogsTca B OB uukna (OB 1).

® MopaynbHas nporpamMmMa BbI3blBaeT CreymarnbHble KOgoBble BrIOKN, KOTOPbIE BbIMOMHAOT
KOHKpEeTHbIe 3agaun. [1na cosgaHnsa MoaynbHOW CTPYKTYPbI CNOXHas 3agaya
aBToOMaTu3auuu genuTtcsa Ha Hebonbluve noasagayv, CooTBETCTBYHOLINE
TexHonornyecknm oyHKUMam npouecca. Kaxabin KogoBbii 610K COOEPXKUT CETMEHT
nporpammbl 418 COOTBETCTBYOLLEN noasaaayn. Bel CTpyKTypupyeTe CBOK nporpaMmmy,
BblI3blBasi OOVH KOOOBbIA OMOK N3 Apyroro.

NuHeHan cTpykTypa: MogaynbHasi CTpykTypa:
OB 1 __|9E1 T FB 1
"‘-—._._,_‘_‘_‘_‘_‘_

B e FC1
‘_‘_‘_‘_‘_‘_‘_H_‘—‘-

N -«

Pa3pa60TKy n peannsaduio nporpaMmbl nNosib3oBaTtesid MOXXHO yrnpoCTUTb, CO3aaBas
TUMOBbIE KOOOBbLIE OMOKM, KOTOpPbIEe MOryT ObITb MHOIOKpaTHO MNCMNOoJib30BaHbI B NMporpamMmmMe.
VMcnonb3oBaHme TMNOBLIX KOOOBbLIX 6/TOKOB MMeeT pan npenmyLecTB:

® Bbl MOXeTe co3aaBaTb NOBTOPHO MUcnosnb3yemMble KOOOBbIE ©nokn ans CTaHOapTHbIX
3aaad, HanpumMep, angd ynpasrieHna HacoCcomMm uUnu asuratenem. Bbl MOXeTe Takke
XpPaHUTb 3TN TUMNOBbIE KOOOBbLIE ©onoku B bubnuoreke, KOTOpasd MOoXeT ObITb
ncnoJsib3oBaHa ana pas3simyHbiX I'IpVIJ'IO)KeHVII7I nnn peLLIeHVIVI.

e Korga Bbl CTPYKTypUpyeTe nosib30BaTeNbCcKyto NporpaMmy Ha MoAyrbHble KOMMOHEHTHI,
COOTBETCTBYIOLME (PYHKLMOHAMNbHLIM 3a4adYam, Balla nporpaMMa ctaHoBuTca Gonee
HarnsgHoM, n ¢ Heli nerye obpalatbesi. MoaynbHble KOMMOHEHTbI HE TONBKO NMOMOratoT
cTaHaapTM3oBaTh pa3paboTky NporpamMmbl, HO Takke YCKOpSIoT 1 obneryatroT ee
aganTtaumio 1 MoanduKaLuto.

e CoszgaHue MoaynbHbIX KOMMOHEHTOB YNpPOLAeT OTNaaKy Balwlen nporpammel. Ecnn Bes
nporpamma pasgeneHa Ha nocrnefoBaTeribHOCTb MOAYMbHbIX MPOrpPamMMHbIX CErMEHTOB,
Bbl MOXETE TECTUPOBATb DYHKLMM KaXKaoro KogoBoro 6roka HenocpeacTBEHHO BO BPEMS
pa3paboTku.

e CosgaHue MOAYINbHbIX KOMMOHEHTOB, OTHOCALLUMXCA K KOHKPETHBLIM TEXHOJI0TMYECKNM
(byHKLI,VIﬂM, ynpowaeT 1 CoKpawlaeT BBOA B 3KCiyaTaynio BCEro npunoxXeHus.
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5.3 Ucrionib3oBarmne 6I10KOB 4715 CTPYKTYPUPOBAaHNS BaLLIEH porpamMmsl

5.3 Ucnonb3oBaHue 6G10KOB ANA CTPYKTYPUPOBaHUA Baluen
nporpaMmmbl

MogaynbHble kKofloBble 6/10KM Bbl co3aaeTe nNyTeM pa3paboTKki yHKLMOHATbHbLIX GIIOKOB U
byHKUMIA ONS BLINOMHEHNA TUMOBbLIX 3a4a4. 3aTeM Bbl CTPYKTYpUpPYeTe CBO 3adady,
BbI3blBasi MOBTOPHO MCMOSb3yeMble KOAoBble BroKM M3 APYrMX KOOOBbIX GITOKOB.
Bbi3biBatoLme Goku nepeaatoT napameTpbl KOHKPETHOrO YCTPOWCTBA B Bbl3blBaeMbiil BrIoK.

A Bbi3biBatoLLum 6ok & &
B Bbi3biBaemblIi (Mnv npepbiBatoLLmin) 6nok 0B, F8, FC 08, F8, FC
3
@ McnonHeHne nporpammbi o ©
@  Onepauus, koTopast Bbi3blBaeT Apyroi 6rok
@  KcnonHeHne nporpammei
@  Konel 6roka (BO3BpaT B BbI3bIBAIOLLMIA @
Bnok)
l L J
@

Ecnu kogoBblii 610K Bbi3biBAETCA ApYyrMm koaoBbiM 6nokom, CPU ncnonHaeT nporpaMmHbIn
Ko B BbI3BaHHOM Grioke. Mocne Toro kak Bbl3BaHHbIM 6nok obpaboTtaH, CPU Bo3o6OHOBNSET
NCMOJTHEHWE BbI3biBaloLLLErO OroKa.

O6paboTka npogomkaeTcs @ | @ |
MCMONTHEHNEM KOMaHABb!, !
crnepyoLlen 3a Bbl3oBoM 6roka. [ o 1 =

Bbi3oBbl 6110k0B MOryT ObITh *
BMOXeHb! Apyr B Apyra, Aenas L]
CTPYKTYpY eLle Gonee

MOAYNBHOW. Fe2 []| FB1 1] Foo2d
@ Havano uukna + * N

@  ny6uHa BRoxeHus

FC 1 DB 1
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5.3 Vicrionib30BarHmne GII0KOB 4715 CTPYKTYPUPOBAHMS BALLIEY TPOrpamMmb!

Co3gaHne NOBTOPHO UCMNONb3YeMbIX KOAOBbLIX OJTIOKOB

Add new block

Language:

I
' Number:

(o)

ﬂ. Deacripton:

Databiag:
{8 ey
¥ Fusther information

o Add new and open

Mgl
= Autamace

' Symbaolic sccery only

Functions are code Blodks or subroutings without dedicsted memary,

oF Cancel

S7-1200 Programmable controller
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[ns cospaHus OB, FB, FC un
rno6anbHbix DB ncnonb3ynte
ananoroBoe okHo "Add new block
[Jo6aBuTb HOBLIN GrIOK]", KOTOPOE
OTKpbIBaeTcs yepes "Program
blocks [[MporpammHblie 6noku]" B
JepeBe npoekTa.

Koraa Bbl co3gaeTe KOaoBbIn
©noK, Bbl AOMMKHbI BbIOpaTh A3bIK
nporpamMmmmnpoBaHuns ans 3Toro
6roka. He BbIbupaiTe A3bIK
nporpammupoBanusa gns DB, Tak
Kak OH TONbKO XPaHUT AaHHbIE.
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5.3.1

96

OpraHusaumoHHbIn 6110k (OB)

OpraHusaumnoHHble BrIokM crnyxaT Ans CTPYKTYpupoBaHus Bawer nporpammbl. OHK
06pasytoT UHTEpPENC MeXay OnepaLMoHHON CUCTEMOW 1M Nporpammoi nons3osatens. OB
ynpaensatTcsa cobbitnsmu. CobbiTe, HanpuMep, AnarHoCTUYeCcKoe npepbiBaHne unu
nHTepBan BpemeHu, nobyxgaet CPU k ncnonHenno OB. HekoTtopble OB umetoT
npegonpeaeneHHble cTapToBble COBbITUS U MOBeAEHME.

OB nporpamMHOro LiMKna COAepXXUT Bally rMaBHy nporpammy. Bel MoxeTe BKNOYUTL B
CBOI0 MONb30BaTENbCKYO Nporpammy 6one ogHoro OB nporpammHoro umkna. B pexxume
RUN OB nporpammHOro uukna BbIMOMHSTCS C HAMMEHbLUMM YPOBHEM MpUopUTeTa U MOryT
ObITb NpepBaHblI BCEMU ApYrMMy BugaMmm obpaboTku nporpammel. OB 3anycka He
npepsiBaeT OB nporpammHoro uukna, Tak kak CPU BeinonHseT OB 3anycka Ao nepexoga B
pexum RUN.

Mocne obpaboTkn OB nporpammHoro uukna CPU HemepneHHo ucnonHset atot OB cHoBa.
Linknuueckasi obpaboTka sBnseTcsa "HopMmanbHbIM" BUAOM 06paboTkm Ans
NporpamMmmMupyembIx NOrMYECKUX KOHTPOMNEPOB. Bo MHOMMX NpuUnoXxeHusx Bcs
nonb3oBaTernbCckasi nporpamma cogepxuTcsa B ogHom OB nporpaMMHOro uumkna.

Bbl MoxeTe cosgaBath apyrne OB ansi BbINOMHEHUs onpedeneHHbIX (yHKUMIA, Hanpumep,
npw 3anycke, Ans 06paboTkn NpepbIBaHUIA U OLUMBOK UK ANS UCTIONHEHWs! onpeaesieHHOro
nporpaMMHOro Koda Yepes onpeaeneHHble nHTepBarnbl BpemeHn. 3Tn OB npepbiBatoT
ncnonHeHne OB nporpamMMHoro uukna.

[nsa cosgaHuna HoBbix OB B CBOEW MOb30BaTENbCKOM NMporpaMmMe UCMonb3ynTe uanoroBoe
okHO "Add new block [Jo6aBuTb HOBbIN GM0OK]".

B 3aBMCMOCT OT YPOBHSI CBOETO
rame npuoputeTa ognH OB moxeT

Main_1

npepbiBaTh pabdoty gpyroro OB.
O6paboTka npepbiBaHWIA BCcerga

il Program oycle Language: LAD -

' 2 Sartup Mumber

- : ynpaensieTcsa cobbitnusamn. Koraa

i el inbe g

ergensanan s Manusl Takoe cobbiTne nponcxoaut, CPU
[=]H] il Hasdware interrupt * Automacs I'IpeprBaeT VICI'IOJ'IHeHVIe

2 T eared inkermupt

ﬂ o Diagnoane aesd inbemigl

Funcson
block
(FE)

=

Funstan
g

Data Blagk
L1
¥ Further information

o Add new and opan

+ Symbolic acoees only

Die s criplion:

A"Program cyele” OB is exncuted opically
and is the main block of the program. This is
where you place the instrustiens thaz cantrsl
woisr application, and zall sddional user
blocks.

or Cancel

nporpaMmbl NOMbL30BaTENS U
BbI3biBaeT OB, koTOpbIN 6bin
CMpOoEKTUPOBaH Anst 06paboTkm
aToro cobbiTus. Nocne
3aBepLUeHus npepbieatowero OB
CPU B0306HOBMSIET MCNOSNHEHNE
nporpamMmbl NoNb3oBaTeNs C
TOYKW MpepbiBaHMUS.

CPU onpegensieT nopsiaok 06paboTky NpepbIiBatOLLMX COOLITUIN HA OCHOBE NPUOPUTETOB,
Ha3Ha4eHHbIX oTaenbHbiM OB. Kaxgoe cobbiTve nmeeT onpeaeneHHbli npuopmuteT
o6cnyxmBaHus. Heckonbko npepbiBatoWmx cobbiTUiA MOTyT BbITb 06 beANHEHDI B KIaccehl
npuoputeTa. 3a ganbHenwen nHpopmaunen obpatutecs K pasgeny rnasbl OcHosbl 11K 06
UCNoSTHeHUN NporpamMmsbl nonb3osaTens (cTp. 39).
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CospgaHune gononHutenbHoro OB BHyTpu knacca OB

Bbl MoxeTe cosaaTb Heckonbko OB anga ceoer nonb3oBaTenbCKoM NporpamMmmbl, B TOM Yucne
ans knaccos OB nporpammHoro unkna n OB 3anycka. ns co3gaHua OB ucnonb3ynTe
ananoroBoe okHo "Add new block [[Jo6aBuTb HoBbIV On0K]". BBeante nms ans sawero OB un
Homep OB, KoTopbIN OomKeH O6bITb 6onbLe 200.

Ecnu Bbl cozgaeTe Heckonbko OB nporpaMMHOro uMkna ans CBoew Nonb3oBaTenbCKomn
nporpammsbl, To CPU ncnonHsiet otgensHele OB nporpaMMHOro uukna B nopsigke
BO3pacTaHus HoMepoB, HaunHas ¢ OB rmaBHOro nporpammHoro uukna (Mo yMonyaHuio 310
OB 1). Hanpumep: nocne nepsoro OB nporpammHoro uukna (OB1) CPU ncnonHseT BTOpon
OB nporpammHoro uukna (Hanpumep, OB 200).

KoHdurypupoBaHue pexunma doyHKkumoHupoBaHus OB

Bbl MoXeTe n3MeHsTb napameTpbi

e dyHKkumnoHnposaHusa OB. Hanpumep,
sl Genoral Bbl MOXETe YCTaHOBUTb NapameTp
fime stamps Bpemerun Ana OB ¢ 3anasgbiBaHvem
Coenpilapan Hame MaA

unun ana umknuyeckoro OB.

Probection
Anribanes

Confiant name:  OF_Men
Tpe 08
Number 1
Bvent dass: Progeam oycle

Langusge: LD -

5.3.2 ®yHkuums (FC)

OyHkums (FC) — 310 kogo0BbI BMOK, KOTOPLIN 0OBIYHO BLINOMHAET ONpeaesieHHyH0 onepaumto
C HabopoMm BxoAHbIX 3HadeHu. FC coxpaHsieT pe3ynbTaTthl 3TOM onepauum B
onpeneneHHblX Mmectax namMaTu.

Bbl moxeTe ncnonesosatb FC ons BbINOMHEHUSA crieqyowmMx 3agaq:

e CraHgapTHbIE M MHOMOKPATHO BbIMOMHAEMbIE onepauuu, HanpuMep, MaTeMaTuyeckmne
pacyeTbl.

® BhINnonHeHUst TeXHONOrM4ecknx hyHKLUUIA, HanpumMep, Ana oTAenNbHbIX NPOoLEeccoB
yNpaBreHusi, UCNOMb3YOLLMX ABOVUYHYIO NOTUKY.

FC MoxeT Takke Bbi3blBaTbCHA HECKOITbKO pas3 B pa3sindHbIX MeCTax nporpamMmmbl. 3710
NOBTOPHOE UCMNOJIb30BaHME ynpoLwiaeT nporpaMmMmnpoBaHmne 4acTto NOBTOPAKLLNXCA 3a4au.

Y FC HeT CBA3aHHOIo ¢ HUM 3K3eMnnspHoro 6noka aaHHeix (DB). FC ncnonbayeTt ctek
noKanbHbIX AaHHbIX NS BPEMEHHbIX AaHHbIX, NCMoNb3yeMblX Ans pacyeta. BpemeHHble
AaHHble He coxpaHsaloTes. [Ana AnMTenbHOro XxpaHeHns AaHHbIX BbIXOAHAsA BENUYMHA
AOIMKHa BbITb NpMCBOEHa agpecy B rnobanbHon namaTu, HanpuMep, B M-namsatn unu B
rnobansHom DB.
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5.3 Ucrionib3oBarmne 6I10KOB 4715 CTPYKTYPUPOBAaHNS BaLLIEH porpamMmsl

5.3.3 PyHKUMOHanbHbIN 6nok (FB)

dyHKUMoHanbHLIV 6ok (FB) — 3TO KOAOBbIN BIOK, KOTOPLIA UCNOMNB3YeT K3EMMNNAPHbIN
610K AaHHbIX AN CBOMX NapamMeTpoB U CTaTUYECKUX AaHHbIX. FB umeloT nepemeHHyto
namsaTb, KOTOpas HaxoauTcs B 6rnoke gaHHbix (DB) unu B "akzemnnsipHom" DB.
OksemnnsapHbii DB npegoctaenseT 650K NamsATH, CBA3AHHBIN C 9K3EMMIIAPOM (Unn
BbI3oBOM) FB, 1 xpanuTt gaHHblie nocne ucnonHeHus FB. Bbl MoXeTe HasHauMTb pasnuyHbiM
Bbl3oBam FB pasnuyHble ak3eMnnsipHble DB. Ok3emnnspHbin DB no3BonseT Bam
ncnonb3oBaTth oA4uH TMNoBon FB anga ynpaeneHnst HECKONbKMMKU yCTponcTBamn. Bel MoxeTe
CTPYKTYpMpOBaTb CBOK NpOrpaMmmy, TeM YTO OAMH KOO O0BbI OOk Bbi3biBaeT FB n
ak3emnnapHbIn DB. 3atem CPU mcnonHseT nporpaMmMHbii kog B 3Tom FB 1 coxpaHseT
napameTpbl 6roka u cTaTMyeckume nokanbHble AaHHble B ak3emnnapHom DB. Korga
ucnonHenune FB 3akaHunBaetcsa, CPU npogomkaeT ncnonHeHme KogoBoro 6roka, KoTopbii
BbI3Ban FB. Ok3emnnspHbii DB coxpaHsaeT 3HayeHusa ang atoro aksemnnsapa FB. O1u
3HaYeHNs1 HaXoOsATCA B pacnopskeHUM nocneayoLwmx Bbl30BOB 3TOr0 (pyHKUMOHANLHOMO
6roka B TOM >xe CaMOM M1 B APYIMX LUKIaxX CKaHMPOBaHWSI.

nOBTopHO ucnonb3yemMmblie KOAOBbIe ON10KM CO CBA3aHHOW C HUMU NaMATbLIO

O6bI4HO FB ncnonbayetcs Ans ynpaeneHys NocnenoBaTenbHOCTbIO AENCTBUNA UMK
YCTPOWCTBaMW, KOTOPbIE HE 3aKaHYMBaAOT CBOK paboTy B TeYeHne ogHoro uukna. ns
COXpaHeHus1 pabo4mx NapaMeTpoB TakK, YTOObI K HUIM MOXHO Obino 6biCTpo obpalaTtbes oT
OIHOro UuKNna K aApyromy, kaxaein FB B Ballen nonb3oBaTenbCKon nporpaMmme UMeeT OanH
Unn HeckosbKo ak3emMnnapHblix DB. BeisbiBagd FB, Bbl Takke ykasbiBaeTe ak3emnnspHbin DB,
cogepXawmi napameTpbl O6510ka U CTaTUYECKME JoKasrbHbIE JAaHHbIE A4S 3TOro Bbl30Ba UK
"sk3emnnapa" FB. Ok3emnnsipHbii DB coxpaHsieT 3T 3Ha4YeHMs MO OKOHYaHWUM UCMOSNTHEHUS
FB.

CnpoekTtnposas FB ang TMnoBbix 3agad ynpasreHusi, Bbl MOXeETE NOBTOPHO UCMOMb30BaThb
3TOT FB Ons HECKONBbKUX YCTPOWCTB, BbibMpas pa3nuyHble ak3emnnsipHole DB ans
pa3nn4HbIX BbidoBoB FB.

FB coxpaHsieT B ak3emnnsapHoMm DB BxoaHble (IN), BbixogHble (OUT) 1 nameHsiemble
(IN_OUT) napameTpebl.

an/ICBaI/IBaHMe HavarnbHbIX 3HA4YeHUN

Ecnu BxogHbIM, BbIXOOHBIM NN U3MEHAEMbIM NapamMeTpam yHKUMoHaneHoro 6roka (FB)
He MPUCBOEHbI 3HAYEHWS, TO UCNOMNbB3YHOTCH 3HAYEHUS], XPaHSILLMECS B 3K3eMNNAPHOM Brioke
AaHHbIx (DB). B HEKOTOpbIX Cnyyasx Bbl OIDKHbI HA3HAYNTDL NapameTpbl.

Bbl MOXeTe Ha3HaunTb NapameTpam HavarnbHble 3HavYeHus B MHTepdence FB. O1n
3Ha4YeHus nepefarTCcsa B COOTBETCTBYIOLWMNIA ak3eMnnapHbin DB. Ecnu Bbl He Ha3HavaeTe
napamMeTpbl, TO NCNOJIb3YHTCA 3HA4YEeHUA, XpaHALlMecAa B HacTodllee BpeMd B
ak3emnnspHom DB.
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Ucnonb3oBaHue ogHoro FB ¢ Heckonbkumu DB

Ha cnepytouiem pucyHke nokasaH OB, koTopbl TpuxXAbl Bbl3biBaeT FB, ncnonb3ys pasHole
GrOKM [aHHbIX 4118 KaXXK40ro Bbi3oBa. OTa CTPYKTypa No3BOSSET 0QHOMY M Tomy e FB
yNpaBnsTe HECKONMbKMMMW OAUHAKOBbLIMWU YCTPOMNCTBAMM, HAaNpumep, ABUratensamm, HasHavyas
Ka)KZAOMy BbI30BY TOr0O MMM MHOTO YCTPOWCTBA CBOW 3K3EMMISIPHbIA 60K AaHHbIX. Kaxabiv
ak3emMnnsapHbii DB xpaHuT gaHHble (Hanpyumep, CKOPOCTb, ANUTENBHOCTL 3anycka u obuiee
Bpems paboTbl) Ans oTAenbHOro yctponctea. B atom npumepe FB 22 ynpaBnseT Tpems
oTgenbHbIMK ycTponcTeamu, npudem DB 201 xpaHuT akcnnyaTaunOHHbIE OaHHbIE ANs
nepeoro yctponctea, DB 202 xpaHuT akcnnyaTaumMoHHble AaHHble st BTOPOro YCTPOWCTBA,
n DB 203 xpaHuT akcnnyaTtaumMoHHble AaHHbIE A5 TPETbEro yCTPpoMCTBRa.

DB 21
OB
FB 22
FB 22, DB 201 ’&
FB 22, DB 202
FB 22, DB 203

534 Bnok aaHHbIX (DB)

Bbl MOXXeTe co3gaBaTb B CBOEN NOfb30BaTeENLCKOM nporpamme 6noku ganHbix (DB) gna
CoOXpaHeHUst faHHbIX ANs KoAoBbIX 6r1okoB. Bce nporpaMmHblie 6Groku B nporpaMmme
nonb3oBaTens MoryT obpallaTtbcs K AaHHbIM B rnobansHom DB, Ho ak3emnnsipHeii DB
XPaHUT OaHHbIE A8 KOHKPETHOro pyHKunoHanbHoro 6noka (FB). Bel MoxeTe onpegenuTb
DB kak npegHasHa4YeHHbIN TONbKO OS5 YTEHUS.

[aHHble, xpaHawmeca B DB, He yaanatoTcs, Korga 3akaH4nBaeTcsl UCNOSTHEHWE
COOTBETCTBYHOLLLErO KofoBOro 6noka. Mimeetcsa asa Buaga DB:

® [nobBanbHbii DB xpaHuT aaHHble A4na kogoBbix 6r0KoB B Ballel nporpamme. Kaxabii
OB, FB unun FC moxeT obpatntbcs K AaHHbIM B rmobansHom DB.

® Ok3emnnspHbIi DB xpaHuT gaHHble anst KoHkpeTHoro FB. CTpykTypa AaHHbIX B
ak3emnnsipHom DB oTpaxaeTt napameTpsl (Input, Output n InOut) 1 ctatnyeckne gaHHble
anst FB. (BpemeHHas namste ana FB B aksemnnsipHom DB He xpaHutbcs.)

YkasaHue

XoTs sk3eMnnspHbIi DB XpaHWT gaHHble anga koHkpeTHoro FB, nobon kogoBbii 610k
MOXET NOJSTy4nTb AOCTYN K AaHHbIM B 3k3emnnsapHom DB.

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02 99



OCHOBbI 1POrPamMmupPOBaHNs

5.4 CorrnnacoBaHHOCTb faHHbIX

5.4

100

CornacoBaHHOCTb AaHHbIX

CPU nogaepxuBaeT COrnacoBaHHOCTb AAHHBIX A8 BCEX 3NIEMEHTAPHbIX TUMOB AaHHbIX
(Hanpumep, Word nnn DWord) n Bcex onpegensiemMmbix CUCTEMOW CTPYKTYp (Hanpumep,
IEC_TIMERS wvnun DTL). lNpouecc 4TeHnst unm 3anncu Takoro 3Ha4Y€HUs He MoXeT ObITb
npepBaH. (Hanpumep, CPU 3awmwaeT goctyn k 3HaveHuto tuna DWord, noka Bce yeTtbipe
B6anta DWord He ByayT npounTaHbl Unu 3anucaHbl.) YTobbl rapaHTMpoBaTh HEBO3MOXHOCTb
OO HOBPEMEHHON 3anncu B 04HO U TO XXe MeCTO NaMsaTu co cTopoHbl OB nporpamMmmHoro
uukna n OB npepbiBaHuin, CPU He BbinonHseT OB npepbiBaHUin, NOKa onepaunst YTEHNS Unu
3anucy B OB nporpammHoro umkna He 6yaeT 3aBeplueHa.

Ecnu B Baluel nonb3oBaTenbCKOM NporpamMmMme HECKOSbKO 3HA4YEHU B NaMATH
ucnonb3ytoTca OB nporpammHoro uukna n OB npepbiBaHWiA, TO Balla nonb3oBaTensckas
nporpamMmma [oJnpkHa Takke obecneunTb, YTOObl 3TN 3HAYEHNS] UBMEHSATIUCH UK
CUYUTBIBANMCh COrnacoBaHHO. YToObI 3aWUTUTL AOCTYM K COBMECTHO MCMOSb3YEMbIM
3Ha4YeHMAM, Bbl MOXeTe ncnosnb3oBaTtb B cBoeM OB nporpaMmMHOro umkna komaHgbl
DIS_AIRT n EN_AIRT.

e BcrasbTe B kogosblli 6nok DIS_AIRT, 4tobbl He gonyctntb ncnonHerus OB npepbiBaHui
BO BpeMsi onepauuy YTeHWUs Unm 3anucm.

® BcTaBbTe KOMaHAbl YTEHUSI UK 3aNUCK 3HAYEHUI, K4OTOpble MOXET nameHntTs OB
npepbIBaHUNA.

e BcraBbTe komanay EN_AIRT B koHLe 3TOWM NocnefoBaTenbHOCTU, YTOObl OTMEHUTL
DIS_AIRT wu paspelwwutb ucnonHeHne OB npepbiBaHW.

KOMMYHMKaLUMOHHBIN 3anpoc OT YCTPOMCTBA YenoBEeKO-MaLUUHHOIO UHTepdenca nnm
apyroro CPU Takke moxeT npepBaTtb ncrnonHeHne OB nporpamMHOro uukna.
KoMMyHMKaLWOHHbIE 3anpoCkl Takke MOryT NPUBECTU K NpobrieMam C COrnacoBaHHOCTbIO
AaHHbIx. CPU rapaHTupyeT, 4TO aneMeHTapHble TUMbl JaHHbIX Bcerga OyayT CUMTbIBaTLCH U
3anMcbiBaTbCH COracoBaHHO KOMaHA4aMy NporpamMMbl MOnb3oBaTens. Tak Kak nporpamma
nonb3oBaTens Nepmognveckun npepbiBaeTcsl KOMMYHUKALUMOHHBIMU 3anpocamu, TO HeT
BO3MOXHOCTM rapaHTUpoBaTh, YTOObI HECKONbKO 3HayYeHn B CPU He obHoBRsSNMCH
O[HOBPEMEHHO YCTPOMCTBAMU YeNoBEKO-MaLLMHHOIo nHTepdenca. Hanpumep, sHadeHus,
oTobpaxaemble Ha 3KpaHe YyCTPONCTBa YenoBeKO-MaLLMHHOIO MHTepderica, MoryT
NPOUCXOAMNTb M3 PasfMyHbIX LMKIOB ckaHnpoBaHus CPU.

KomaHabl aByxtoyeuHom cesasum (Point-to-Point, PtP) n komangel PROFINET (Hanpumep,
TSEND_C u TRCV_C) nepegatoTt 6ydepa faHHbIX, KOTOPbIe MOTYT OblTb NpepBaHbI.
ObGecneunBaniTe COrnacoBaHHOCTb AaHHbLIX Ans 3TUX bydepoB, nsderas onepaumii YTeHUs
unu 3anucu B aTn bydepa kak B OB nporpammHoro uukna, tak u B8 OB npepbiBaHuii. Ecnn
Xe HeobxoanMo M3MeHUTbL 3HaveHus B Bydpepe ans atmux komaHa B OB npepbiBaHun,
Bocnonb3ynTeck komaHgon DIS_AIRT, ytobbl oTnoxuTb npepbiBaHue (OB npepbiBaHuin unm
KOMMYHUKaLWOHHOE NpepbiBaHNE OT YCTPOMUCTBA YES0BEKO-MALLWMHHOMO UHTEpPdenca nnm
apyroro CPU), noka He 6yaeT BbinonHeHa komaHga EN_AIRT.

YKka3aHue

Wcnonb3oBaHue komanabl DIS_AIRT 3agepxuBaeT 06paboTky OB npepbiBaHuiA 4o TeX nop,
noka He 6yneT BbinonHeHa komaHaa EN_AIRT, oka3biBaeT BO3AENCTBUE HA NATEHTHOCTb
npepbiBaHns (MHTepBan BpeMeHU OT BO3HUKHOBEHUS cobbITUSA A0 ucnonHeHusa OB
npepbiBaHWiA) B Ballew NONb30BaTENbCKOW NporpaMme.
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5.5 Bbibop s3bika rporpammupoBaHms

5.5 Bbi6op A3blka nporpamMmMmmnpoBaHus

B kayecTBe si3blka MPOrpaMMNPOBaHUS Bbl MOXETE BbIOpaThb LIEMHYI NOrMYECKYHO CXEMY
(ladder logic, LAD), Ha3biBaeMyto Takke KOHTaKTHBIM MiaHOoM, Ui OYHKLMOHaNbHY 6110K-
cxemy (Function Block Diagram, FBD), HasbiBaemyto Takke pyHKLMOHAIbHBIM MiaHOoM.

A3bik nporpammupoBaHus LAD

LAD — 370 rpadouyeckumii a3blk NPOrpaMmMmmpoBaHms. ATo NpeacTaBieHne OCHOBAHO Ha
CXeMax 3NeKTPpU4eCkmnx CO€£I,I/IH€HI/II7I.

OneMeHTbI CXEMBbI,
“Start” Start” O Hanpumep, 3amblKaloLLMI U
—1 ¥ L pa3MblKaloLLMIA KOHTaKTbI, U
o KaTyLUKN pene coeguHEHbI B
— — ceTu.

[na cozaaHns NOrKK Ans CNoXHbIX onepaumii Bbl MOXeTe BCTaBNATb pa3BeTBleHUs ans
dopmMrpoBaHusa napannensHbIX Lenei. MapannensHblie Leny oTKpbIBatoTCA BHU3 UMK
NoaKnoYaloTCA HEMOCPEACTBEHHO K LUMHE 3NeKTponuTaHus. Pa3BeTBrneHnsl okaHYMBaloTCS
BBEPX.

LAD npepocTtaBnsieT koMaHAbl B Buae 6110koB Anst paga yHKUMI, Hanpuvep,
apumMeTU4eCKnX onepaunn, TatMepoB, CHETYMKOB U NepPEChINIoK.

Mpw cosgaHun ceten LAD npumuTe BO BHUMaHWe criegylolime npasuna:

e Kaxpgas cetb LAD gomkHa 3aBepLuaTbCs KaTyLKon unm 6nokoson komaHgoun. He
3aBepLuanTe ceTb HM KOMAHOOW CPaBHEHMWS, HU KOMaHAOW pacno3HaBaHWs poHTa
(nagatowero unmn HapacTarLero).

® Bbl HEe MOXeETe co3aBaTb pa3BeTBlIeHNA, KOTOPbIE MOTYT NPUBECTU K USBMEHEHNIO
HanpaBJieHNA NOTOKa CurHana.

A B C b Zz
| | | | | ] | | g
[ [ [ [ 'Lj
E F
| | x |
11 |
-
H G
] | il

A B c Z
| | | 1 | | .
[l 11 I '\:}

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02 101



OCHOBbI 1POrPamMmupPOBaHNs

5.5 Bbibop s3bika rporpammupoBaHms

A3bIk nporpammupoBanus FBD

Kak n LAD, FBD Takxe aBnsieTcs rpamyecknm sa3blkoM NporpaMmMupoBaHus.
lMpencTasreHne NormkM 34ecb OCHOBaHO Ha rpadnyeckmnx normyecknx cMMBonax,
ncnonb3dyembix B byneson anrebpe.

MaTemaTunyeckue n gpyrme CnoxHble ey
YHKUMM MOTyT BbITb NpeacTaBneHsbl St = L
HenocpeacTBEHHO B COeANHEHUU C "' = — "Orf

nornyeckmmmn bnokamu. Ytobbl co3patb
NOTNKY ANS CrIOXHbIX onepaLlnin, BCTaBnanTe
napannenbHble BETBU Mexay 6nokamu.

3HaueHue EN n ENO gns 6nokoBbIX KOMaHA

102

Kak LAD, Tak n FBD, ncnonb3ytoT A5isi HEKOTOPbIX 6/10KOBbIX KOMaHg, MOHATME "MOTOK
curHana" (EN n ENO). HekoTopble komanabl (Hanpumep, apudmeTnyeckme onepaumm um
KOMaHAbl nepecbinkun) otobpaxatot napameTpbl Ans EN n ENO. 311 napameTpbl OTHOCSTCA
K MOTOKY CMrHara u onpeaenstoT, BbIMOSHAETCS NI KOMaH4a B 3TOM LMKIe.

e EN (Enable In = pasbnokupoBatb Bxoa) sasnsetca 6ynesbim Bxogom Ans 6nokos B8 LAD n
FBD. lMNoTtok curHana (EN = 1) gomkeH npucyTCcTBOBaTbL HA 3TOM BXoAe, YTOObI GriokoBas
KomaHga BbinonHsanack. Ecnn Bxog EN 6noka LAD npucoeanHeH HenocpeacTBEHHO K
NEBOW LUMHE 3NEKTPoNUTaHns, To 6nok Bcerga byaeT MCMONHATLCA.

e ENO (Enable Out = pa3bnokupoBaTb Bbixoa) SiBNsieTcs 6ynesbiM BbIXOAOM Af1si 6110KOB B
LAD n FBD. Ecnu y 6noka nmeetcsa notok curHana Ha Bxoge EN 1 6rnok BeinonHaeT
CBOK oyHKUM0 6e3 ownbok, To Bbixog ENO nepeaaet notok curHana (ENO = 1)
cnegytowemy anemeHTy. Ecnv B ucnonHeHnn 6nokoBon koMaHabl O6Hapy»xeHa oLumoka,
TO noTok curHana npepeiBaetcs (ENO = 0) y 6nokoBor KOMaHAbl, KOTOpas Bbi3Bana
OLLMNOGKY.

MporpaMMHbIN Bxopbl/Bbixoabl | OnepaHabl Tun gaHHbIX
pepakTop
LAD EN, ENO MoTok curHana BOOL
FBD EN I, I:P, Q, M, DB, Temp, lNoTok curHana BOOL
ENO MoToK curHana BOOL
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5.6 3aiynta ot KormpoBaHus

5.6 3awuTa OT KONnMpoBaHUA

C nomoLLblo 3aWmnTbl OT Edit wiew Insert  oOnl

KOMMPOBaHWS UNu1 3awnTbl "Hoy-xay" Open objec

Bbl MOXETE 3aLUNTUTL OOUH UMK Y ot -

HecKkonbko kofoBbix 6rokos (OB, FB 2| Copy ctrlac

unu FC) B cBOEN nporpamme ot B Paste Corlay

HeCaHKLMOHMPOBAHHOIO JOCTYNa.
¥ Delete Del

[nsa orpaHnyeHuns goctyna K X o

KO[JOBOMY GOKY Bbl MOXETE BBECTU Ename

naporsib. Selectall Ctrl+A

Ecnu Bbl ckoHdUrypupyeTe 6ok ans |G Findandreplace Crrl+F

3awmThl "Hoy-xay", TO KoJ B 9TOM £ Comnpile Ctrl+ B

6roke OyaeT JOCTyNeH ToNbKO nocre Abort compile

BBOJa napong. rem—S Enable kr how protection...

[lNs co3aanus 3almTbl oT LOLE SO Disable know-how protection...
&l Properties Alt+Enter | Change password...

KonupoBaHus ans 6noka BbibepuTe
komaHay "Know how protection
[BawmTa Hoy-xay]" B MeHio "Edit
[PepakTnpoBaHue]”". 3atem Bbl
BBOAWUTE NapOrib, KOTOPbIN
paspeluaeT JocTyn K 6roky.

3awuTa naponemM npeaoTepallaeT HeCaHKLUMOHMPOBAHHOE YTEHNE U U3MEHEHNE
KofoBoro 6roka. bes naponsi Bbl MOXETE CYUMTLIBATb TOSNBbKO CreaytoLLyo MHopMauuio o
KogoBom brioke:

® HasBaHue, KOMMeHTapuii U cBoicTBa brnoka
® [lapameTpbl nepegaum (IN, OUT, IN_OUT, Return)
® CTpyKTypa Bbl30Ba NporpaMmbl

® [nobGanbHble NepeMeHHbIe B NEPEKPECTHbLIX CCbinkax (6e3 MHdopmauum o MecTte
NCMONb30BaHNS), OAHAKO NOKasnbHblE NePeMEHHbIE CKPbITbI
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5.7 3arpyska anemeHToB BaLuesi rporpammsi 8 CPU

5.7 3arpyska anemMeHToB Balwlen nporpammbl B CPU

Bbl MOXeTe 3arpy3nTb aNeMeHTbl CBOEMO NPOeKTa U3 yCTPOMNCTBA NPOrpaMMUpPOBaHNS B
CPU. MNMpwu 3arpy3ke npoekta CPU coxpaHsieT nporpammy nons3doBatens (OB, FC, FB n DB)
B MOCTOSIHHOW MNaMSATK.

Bbl moxeTe 3arpysunTb CcBOM Extended dewnluad te device 5
NPOEKT 13 yCTPonCTBa Do s A

Drvce Cowen e ) Addrena
nporpaMMMpoBaHMﬂ B CPU n3 ; (TR OO INECOO0..  T0me (AT

no6oro u3 cnegyoLwmnx MecT:
¢ "[epeBo npoekta": LLenkHute

POFCinserace for ading O CLBLI00UAN T0 P X

npaBoii KNaeuLen MbllLN Ha R
anemMeHTe nNporpamMmmel, a '
3aTeMm Bblbepute B | e ity g ubess * et esesibledeees
KOHTEKCTHOM MEHIO NMYHKT _ o — T — T E—
"Download [3arpyautb]". i = - s i

¢  MeHto "Online": LLlenkHuTe Ha

onummn "Download to device
[3arpysuTb B ycTponcTao]".

* [laHenb NHCTPYMEHTOB:
LLlenkHuTe Ha cumBorne
"3arpysuTb B yCTPOUCTBO ".

Eabeih

| el Ganel

Bbl MOXeTe 3arpy3nTb Bce NporpaMmmHbie 6roku n Tabnuuy nepeMeHHbIX U3 Haxo4sLLerocs
B pexxume oHnanH CPU B ochdnanHOBbIN NPOEKT, HO Bbl HE CMOXETE 3arpy3nTb
KOHUrypaLmio yCTPOUCTB 1 HabnogaTenbHble Tabnuupsl. HeBo3amoxHa 3arpyska u3
oHnanHosoro CPU B nycTon NpoekT; Anga atoro Bam HyxxkeH CPU, Haxogdawuncs B pexvme
odcpnaiH. Bbl He MOXeTe 3arpy3nTb OTAENbHbIN BOK; 3arpy3nTb MOXHO TOJbKO BCHO
nporpammy. Ecnu Bbl 3arpyxaete gaHHble 3 CPU, To odpcnanHoebin CPU nepea
3arpyskow un nocne Ballero noaTeepxaeHns "copacoiBaetca” (Bce 6roku n Tabnuua
nepemeHHbIX yaansatTcs). Bol He MoxeTe peaakTMpoBaTb 610K B OHNanHOBOW 06nacTu; Bbl
OOJIDKHBI CHavana 3arpy3uTb ero B ocprnaHoBy 06nacTb, Tam Bbl MOXETE €ro U3MeHUTb, a
3aTeM 3arpy3uTb obpatHo B J1K.

3arpyska 13 CPU Bo3amoxHa AByms cnocobamu: MyTeM NepeTacknBaHns B AepeBe NpoekTa
W CUHXPOHU3aLMEN B peJakTope CPaBHEHUS.

MepeTackuBaHue B gepeBe NpoekKkTa
11.Co3pgaliTe HOBbLIN NPOEKT.

12.[lo6aBbTe CPU, koTopsbIii cooTBeTcTBYET TOMy CPU, 13 KOTOPOro BbINOMHAETCS
3arpyska.

13.Packpotite y3en CPU Tak, 4yto6bl cTana BuagHa nanka "Program blocks [[MporpammHbie
6noku]".

14.B pgepeBe npoekta packpouTte y3en "Online access [OHnariHoBbIM 4OCTYN]", packponTte
y3en ans xenaemon cetn n apaxabl WwenkHute Ha "Update accessible devices
[O6HOBUTL goCTyNHLIE yCTpOKicTBaA)".

15.Tocne Toro kak Ha akpaH byayT BbiBeAeHbl MMetowwmeca CPU, packpolite y3en ans
nHTepecytowero sac CPU.
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OCHOBBbI POrPamMmnpoBaHus

16.lenkHnTe neBow knaesuwen meiwmn B obnactu "Online access [OHNarHoBbIN AocTyn]" Ha
nanke "Program blocks [[1porpammHble 6roku1]", yaepkmBanTe KHOMKY HaxaToun v
nepertawmTe 9Ty nanky k nanke "Program blocks" B odhdpnanHoson obnacTtu, 3atem
OTNYCTUTE NEBYHO KHOMKY MbILUW. YKa3aTenb MbIlLM OOMMKEH NPEBPaTUTLCA B ‘+', Koraa Bbl
HaxoAWTeCb Had NPaBUIbHOW 06NacTbHO.

17.Tenepb OTKpbIBaeTCs gnanorosoe okHo "Upload preview [[MpegsapuTenbHblin NPOCMOTP
3arpysku]". LenkHuTe B none ansa "Continue [[NpogomkuTe]”, a 3atem wenkHuTe "Upload
from device [3arpy3uTb U3 yctponctaal".

18.[anTte 3arpyske 3akoHUnTLCA. [locne aTtoro B odpcnariHoBon obnactn otobpasarca Bce
nporpamMmMHble 6MoKM, TEXHONOrMYeckme GrokM 1 NepemMeHHbIe.

19.Tak Kak KOH(Urypauust yCTponcTB He MOXET ObITb 3arpykeHa n3 CPU, BbinonHute
HacTpoliky ceorctB CPU B KOH(h1rypauum yCTporicTB BPY4YHYHO, BKITKOYas xenaembin |P-
agpec, 1 BCTaBbTe Apyrne ycTponctaa B oppnanHOBbLIA MPOEKT.

Bbl MOXeTe Takke nepetackMBaTb C MOMOLLbIO MbILLW JAHHbIE U3 OHJTANHOBOW 06nacTu B
obnacTtb "Program blocks [[MporpammHbie 6nokum]" cywecTsyowwen nporpammel. T.e.
oddhnanHoBas obnactb NporpaMmHbix 610KOB He AoMkHa BbITh NycTon. B aTom cnyyae
CyLLieCTBYIOLLIAs NporpamMma yaansieTcsi U 3aMeHsIeTCa OHMaHOBOW NPOrpamMMon.
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OCHOBbI 1POrPamMmupPOBaHNs

5.9 Ortrniagka v TectmpoBaHne rporpammsl

CUHXPOHM3aLuMA B peaaKkTope cpaBHeHUs

5.9

106

20.0TKpoNnTE NPOEKT, COAEPXKALLMIA NPOrpamMmy.
21.B pepeBe npoekTa BblibepuTe odcpnanHoBbii CPU gns cpaBHeHMS.

22.0Ot1kponTte penaktop "Compare [CpaBHeHMe]", LWENKHYB NpaBoi KNnaBuLIEn MbILLN Ha
odhpnanHosom CPU, nnu Beibpas komaHgy "Compare offline/online [CpaBHuTb
offline/online]" n3 meHto "Tools [MIHCTpymMeHThI]".

23.PepakTop cpaBHeHUA JaeT Cnucok pasnuuui B nanke "Program blocks [[porpammHble
onoku]". WenkHnte Ha cumBone B ctonbue "Action [derictBue]". YTobbl 3arpy3nTb NpoeKT
n3 CPU, BbibepuTe "Upload from device [3arpy3uTb 13 yctporicTeal”.

24 UlenkHute Ha kHomnke "Synchronize online and offline [CuHxpoHusmposaTsk online n
offline]", ytTobGbI ckonMpoBaTb NPoekT u3 oHnanHooro CPU B odhdnariHoBbii CPU.

Otnagka u TecTunpoBaHue nporpamMmmbl

[1ns KOHTPONS U 3MEHeHNs1 3Ha4YeHW NporpamMmmbl Nosfb3oBartens, ucnonHsemon CPU,
HaxXoOALMMCS B PEXNME OHManH, MOXHO MCMNosb3oBaTh "HabntogaTtensHble Tabnuupbl”. Bhl
MOXEeTe COo3[aBaTb M COXPaHATb B CBOEM NMPOEKTE pas3nuyHbie HabngaTenbHble Tabnuupbl
ONs NoaaepXkn psga cpeq TeCTMpoBaHus. OTO AaeT BaM BO3MOXHOCTb BOCMPOM3BOANTb
TeCTbl Npu BBOAE B 3KCNlyaTauuto nnu ana u,ene|7| 06CJ‘Iy)KI/IBaHI/I$| N TeKyLlero pemMmoHTa.

C nomolubto HabnogaTensHoM TabnuLbl Bbl MOXETe KOHTponupoBaTb, kak CPU ucnonHsiet
nporpammy nosb3oBaTensi, U BMELUMBATLCA B 3TOT UCMONHeHWE. Bbl MoxeTe oTobpaxaTb u
N3MEHNATb 3HAYEHUS1 HE TOMbKO NepeMeHHbIX KOJOBbIX OMIOKOB 1 BNOKOB AaHHbIX, HO Takke U
obnacten namatn CPU, Bktovas Bxoabl 1 Bbixodbl (I n Q), nepudepuiiHbie BXxoabl 1
Bbixodbl (I:P 1 Q:P), 6utosyto namsate (M) n 6noku gaHHbix (DB).

C nomolubto HabnoaaTenbHo Tabnmubl Bbl MOXETE pa3bnokupoBaThb hranyeckue Bbixoabl
(Q:P) CPU, Haxogsuwerocs B coctosgHun STOP. Hanpumep, Bbl MOXeTe Ha3Ha4aTb
KOHKpETHbIE 3Ha4YeHMs1 BbIxogam npu TecTupoBaHum nposogku ans CPU.

HabntogatenbHasa Tabnuua gaeT BaM Takke BO3MOXHOCTb "dhopcupoBatb” nnm
yCTaHaBnMBaTb NEPEMEHHYIO Ha onpeaeneHHoe 3HavyeHre. JanbHenLwyo nHdopmMaLlmio o
NpUHyAMTENBHOW ycTaHoBke ("dopcmpoBaHnn") 3Ha4yeHW Bbl HAJeTe B COOTBETCTBYIOLLEM
pasgene (cTp. 323) B rmaee "MHCTpyMeHTanbHble CpeacTBa OHNANHOBOIO pexuma u
OunarHocTukm ".
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PykoBoAcTBO No nporpamMMmnpoBaHuio

6.1 OCHOBHbIe KOMaHAbI

6.1.1 OBouYHaA noruka

KoHTaktbl LAD

-
—

3amblkatoLmi
IIINII
——

Pa3mbikatoLmnm

Bbl MOXeTe CoeMHATb KOHTaKThbl APYr C APYroM, CO34aBasi CBO
COBCTBEHHYO KOMOVMHALMOHHYHO NTOrMKY. ECnn ykasaHHbIi BaMy BXOLHOM
ouT ncnonbayeT ngeHTudmrkatTop namsTtu | (exoa) unm Q (Bbixoa), To
3HayeHwue aToro buTa cuMTbLIBAETCS U3 permcTpa obpasa npouecca.
®usmyeckne curHasnbl C KOHTAKTOB B BalleM yNpaensioLwem npowecce
noakntodeHsl k knemmam | Ha MIK. CPU onpalumBaeT NOAKNIOYEHHbIE
BXOAHblE CUrHanbl 1 HenpepbIBHO 0BHOBMSIET COOTBETCTBYHOLLME 3HAYEHUS
CcoCcTOsiHMIA B 06pase npouecca Ha BXoAax.

Mpamoe cumTbiBaHME hM3MYECKOro Bxoda 3a4aeTcs C NOMOLLbHO
cumsonoB ":P", cnegytolwmx 3a agpecom Bxoga (npumep: "%I13.4:P"). MNpwn
npAaMoM CHUTbIBaHNN 3HA4YEeHUA OuTOBBIX OaHHbIX CHUTbLIBAKOTCA
HenocpeacTBEHHO ¢ (hM3nyecKkoro Bxoaa, a He U3 obpasa npotwecca.
Mpsimoe cumTbiBaHME He 0bHOBRsIET obpasa npolecca.

MapameTp

Twn gaHHbIX

OnucaHune

IN

Bool

HasHayeHHbI 6uT

® 3amblkaloLwunin (HOpMarnbHO OTKPbLITLIN) KOHTAKT 3aMkHYT (ON), ecnu 3HayeHune
Ha3Ha4yeHHoro 6uta paBHo 1.

® Pa3sMbIkaloLWmMi (HOpMarnbHO 3aMKHYTbIN) KOHTAKT 3aMkHYT (ON), ecnu 3HadeHue
HasHayeHHoro 6uta pasHo 0.

® KOHTaKTbl, COEOMHEHHbIE NOCegoBaTENbHO, o6pa3yr0T nornyeckme coeguHeHus tmuna

(AND).

® KOHTaKTbl, COeQMHEHHbIE NapannensHo, obpasyloT nornveckme coegmHenus tuna U

(OR).
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Pykoeodcmeo o npozpamMmupo8aHuUto
6.1 OCHOBHbIe KOMaHObI

Bnoku FBD, AND, OR n XOR

Mpwn nporpammmpoBaHmmn Ha a3bike FBD ceTu ¢ LAD-koHTakTamm npeobpa3syoTcs B ceTu
onokos U (AND, &), UJTN (OR, >=1) n uckntovatoriee NN (XOR, x), B KOTOPbIX Bbl MOXETE
3afaBaTb 3Ha4yeHMs BUTOB AN BXOAOB U BbIXxo40B 6roka. Bl MoxeTe Takke co3gaBaTb
COeaMHEHNs C ApYrMMn normyeckmumm drnokamum, obpasys cBou COGCTBEHHbIE Normyeckmne
KomBuHauwun. MNMocne Toro kak 6ok NoOMeLLEH B Bally CeTb, Bbl MOXETE nepetalmTb
WHCTpYMeHTanbHoe cpeactso "Insert binary input [BctaBute ABOMYHbLIN BXoA]" 13 naHenu
MHCTpyMeHTOB "Favorites [®aBopuTbl]" unu n3 gepeBa KOMaHg, K CTOPOHe BX040B 6rioka,
4YTOObI 406aBUTL JOMONHUTENBHBLIE BXOAbI. Bbl MOXETE Takke LEeNKHYTb NPpaBoW KNnaBuLLEN
MbILLUM Ha CTOpPOHe BXoaoB 6noka 1 BbiopaTth "Insert input [BectaButh Bxoa]".

Bxogbl 1 BbIxoabl 6r10ka MOryT ObITb COEANHEHBI C APYIMM NOrMYeckumM BrOKOM, UK Bbl
MOXXeTe BBECTM aapec buta nnm cumeonuyeckoe UMsi buta ans HeNnoAKMOYEeHHOro BXoaa.
Mpw BbINOMHEHNMM GITOKOBOW KOMaHAbl TEKYLLME COCTOSIHUS BXOAOB NpuraratTcs K
OBOMYHOMY BXOAY Nornyeckoro 6n1oka u, ecnv Bce BEPHO, TO BbIXo 6r1oka Toxe npuHumaeT
3Ha4YeHne UcTuHa.

|||N-I||_ "lN'I"_ |||N-I||_
|||N2||_ e “lNE”_ - |||N2||_ b

Jlornyeckoe coeguHeHne  Jlormdeckoe coeanHeHne Jlornyeckoe coeguHeHne

U (AND) I (OR) ucknoyvaroree U (XOR)
MapameTp Tun gaHHbIX OnucaHue
IN1, IN2 Bool BxogHown 6ut

® YT06bI BbIxOg 6noka V1 (AND) npuHsin 3HadeHmne MCTUHA, Ha Bcex ero Bxogax AormkHa
obiTb MCTUHA.

® YTt06bI Bbixog 6noka UJTN (OR) npuHan 3HadeHne NCTUHA, Ha nobom ero Bxoae
nomxkHa 6biTe UCTUHA.

® YTt06bI Bbixog 6noka uckniovatowwee UMM (XOR) npunHan sHaveHne MCTUHA, Ha
HeYeTHOM 4uncre ero Bxoaos gomkHa bbite MCTUHA.

Nornyeckoe otpuuyaHmne NOT
Mpu nporpammmpoBaHnu Ha a3bike FBD Bbl MOXeTe nepeTawmTb MHCTPYMEHTarnbHOe
cpeactso "Negate binary input [IHBepTMpoBaTh ABONYHbLIN BXOA]" U3 NaHenn MHCTPYMEHTOB
"Favorites [®aBopuTbI]" Unn U3 gepeBa KOMaHA Ha BXOA MUK BbIXo, YTOObI co3faTh
nornyeckoe oTpuuaHue Ans 3Toro anemeHTa 6noka.

& I
—| NOT |- o 4 *
- — =1 [ =]
LAD: FBD: 6nok N (AND) c ogHum FBD: 6nok U (AND) ¢
WHBEPTUPYHOLLNIA WHBEPTMPOBAHHbLIM NTOTMYECKUM  MHBEPTUPOBAHHBIM NOTMYECKUM
koHTakT NOT BXO40M BXOJOM 1 BbIXO4OM

B LAD koHTakt NOT nHBepTupyeT normyeckoe cCoCTosiHUEe BXoAsLLero notoka curHana.
® Ecnun Ha koHTakT NOT He nocTtynaeT NOTOK CMrHana, To MOTOK CMrHana ecTb Ha ero

BbIXoae.

e [Ecnu Ha koHTakT NOT nocrtynaeT NOTOK CUrHana, To ero HeT Ha BbIXoae.
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BbixogHas katywka LAD

"out"
— -
BbixogHasa kaTyLlka
"oyt
—/—

NHBepTMpOBaHHas
BbIXxoOHas KaTyLlka

6.1 OCcHOBHbIe KOMaHObI

KomaHaa ons BbIxoa KaTyLLKU pene 3anucbiBaeT 3HadYeHne B
BbIXOA4HOW OUT. Ecnn ykasaHHbIN BaMun BbIXOOAHOW BUT ncnonb3yeT
naeHTudukaTop namatu Q, to CPU BknoyaeT unu BeiknoyaeT
BbIXOZHOW OUT B perncrpe obpasa npouecca, ycTaHaBnuBas
YKa3aHHbIA OMT paBHbIM COCTOSIHWIO MOTOKa cuUrHana. BeixogHble
curHanbl 4ns UCNONMHUTENbHbBIX YCTPOWCTB BaLLEro KoOHTposnepa
NoAKMtoYEHbI K BbIXOAHbIM Knemmam S7-1200. B pexxuve RUN CPU
HenpepbIBHO OnpalumMBaeT BXOAHbIE CUrHanbl Bxon, obpabaTbiBaeT
BXO[HbIE COCTOSIHWUSI B COOTBETCTBUUN C JTOTMKOW BaLUEW NMporpammbl,
a 3aTeM pearnpyeT Ha HUX, yCTaHaBnMBas HOBblE 3HaYEeHUs Ansi
BbIXOAHbIX COCTOSIHWUI B permcTpe obpasa npouecca Ha BbIXodax.
Mocne kaxgoro umkna ucnonHeHusa nporpammbl CPU nepepaet
XpaHsLLyocs B perncTpe obpasa npoLecca HOBYH peakuuto Ha
BbIXOZIHOE COCTOsIHME Ha NOAKMNIOYEHHbIE BbIXOAHbIE KNEMMBbI.

Bbl MOXeTe 3a4aTth NpsiMyio 3an1ch B (hM3MYeCKniA BbIXO, C MOMOLLLI0 cumBonos ":P" nocne
agpeca Q (npumep: "%Q3.4:P"). Npn npsmon 3anmcu 3HayeHus 6rTa 3aHOCATCH B BbIXOS
obpasa npouecca U HenocpeacTBEHHO B (hM3MHECKNiA BbIXOA.

MapameTp

Twn gaHHbIX OnucaHne

ouT

Bool HasHayeHHbI 6uT

® FEcnu nmeeTcs NOTOK CUrHana Yyepes BbIXO4HYIO KaTyLUKY, TO BbIXOQHON GUT
yCTaHaBnmBaeTca B 1.

® FEcnu HeT noToka curHana Yyepes BbIXOOHYH KaTyLLUKY, TO BbIXOOHOW OUT
ycTaHaenvBaeTcs B 0.

® Ecnu MmeeTcst NOTOK cUrHana 4yepe3 MHBEePTUPOBAHHYHO BbIXOOHYH KaTyLUKY, TO
BbIXo4HOW 6UT yCTaHaBnMBaeTCA B 0.

® Ecnu HeT NoToKa curHana 4yepe3 MHBEePTUPOBAHHYO BbIXOOHYH KaTyLUKY, TO BbIXO,EI,HOI7I
OuT yctaHaBnuBaeTcs B 1.
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6.1 OCHOBHbIe KOMaHObI

Bnok FBD gnst HasHa4YeHus BbiIXo4a

Mpwn nporpammupoBaHumn Ha A3bike FBD kaTtywku LAD npeobpa3sytoTcs B 6110KM Ha3Ha4YeHUn
(= n /=), roe Bbl yKasbiBaeTe agpec outa gns Bbixoga 6rioka. Bxogbl n Bbixogbl 6rioka moryT
ObITb COeaANHEHBI C APYTMMW NOTNMYECKMMU BoKamMu, Unu Bbl MOXETE BBECTU BUTOBbLIN
agpec.

Tt T "ouT"

HasHauyeHune Bbixoga WHBepTMpoBaHHOE HasHnaueHune Bbixoaa
Ha3Ha4yeHue BbIxO4a C ero MHBepcuemn

MapameTp Tun AaHHbIX OnucaHue

OouT Bool HasHa4eHHbI 6uT

® Ecnu Bxop BbixogHoro 6noka paeeH 1, To 6ut OUT ycTaHaBnvBaeTcsa B 1.
® Ecnun Bxopg BbixogHoro 6noka paeeH 0, To 6ut OUT yctaHaBnueaeTcs B 0.

e Ecnn BXxog UHBEPTMPOBAHHOIO BbIXOAHOro 6noka paseH 1, To out OUT ycraHaBnvBaeTcs
B 0.

e Ecnn BXxog UHBEPTMPOBaHHOrO BbixogHoOro 6noka paseH 0, To 6ut OUT ycraHaBnmBaeTcs
B1.

6.1.1.1 KomaHpabl ycTaHOBKM 1 cbpoca

S n R: YctaHoBKa n copoc 1 6urta

® Ecnn S (Set [YcTaHOBWTB]) aKTUBM3UPOBaH, TO 3Ha4YeHMe AaHHbIX Ha agpece OUT
ycTaHaBnuBaetcs B 1. Ecnu S He akTuBmanpoBaH, To OUT He nameHsieTcs.

® Ecnm R (Reset [COpocuTb]) akTMBM3NPOBaH, TO 3Ha4YeHUe AaHHbIX Ha agpece OUT
yctaHasnusaetcs B 0. Ecnu R He aktuBmanposaH, To OUT He uameHseTcs.

®  OTK KOMaHAbl MOTYT ObITb BCTaBIEHLI B IIOOOM MeECTe CeTu.

LAD: YcTtaHoBUTb LAD: Cbpocutb FBD: YcTaHoBUTb FBD: Cbpocutb
"adT” "auT” "ouT" “ouT"

g — R

—[5}— —{H]— T - - N - e

MapameTp Tun gaHHbIX OnucaHue

IN (Mnn coeamHUTE C KOHTaKTHOM Bool Agpec 6uTa, Nnognexallero KOHTPOso

JIOMMKOW MW NOTNKOW YCTPONCTBA

ynpaBneHusi)

ouT Bool Appec 6uTta, noanexallero ycraHoBke
unm copocy
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6.1 OCcHOBHbIe KOMaHObI

SET_BF u RESET_BF: YcTaHoBKa n cobpoc 6utoBoro nons

LAD: SET_BF LAD: RESET _BF FBD: SET_BF FBD: RESET_BF
"adT” "ouT “ouT LU
[TSET_BF | | RESET_BF
—{SET_BF - —{ RESET_EF } eN —EN
"n n Wl Ly |
MapameTp Tun AaHHbIX OnucaHue
n KoHcTaHTa Yucno 6uTOB, Nognexaiymx sannucu
ouT OnemeHT OyneBa maccmBa | HayanbHbI anemeHT Gynesa maccuBa,
noAnexallero ycTaHoBKe unm copocy
Mpumep: #MyArray[3]

e Ecnu SET_BF akTtMBu3npoBaH, To 3Ha4eHne 1 HasHavaeTcs "n" butam, HaunHas ¢
agpeca OUT. Ecnu SET_BF He aktuBmsnpoBaH, To OUT He nsmeHseTcs.

e RESET_BF 3anucbiBaet 3Ha4eHue 0 B "n" 6utoB, HaunHas ¢ agpeca OUT. Ecnn
RESET_BF He aktnBuanposaH, 1o OUT He nameHsieTcs.

®  OTu KOMaHAbl JOJKHbI pacnonaratbCa Ha cCaMoM NpaBoOM Kpato BETBU.
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

RS n SR: Tpurrep ¢ npeMmMyLecTBOM YCTaHOBKU U C NpPeuMyLLecTBOM cbpoca

112

“ouT"

RS - aT10 Tpurrep ¢ npenmyLiectBsoOM yCTaHOBKW. Ecnu curHanel YCTaHOBKU

s~ (S1)mcbpoca (R) 0oAHOBPEMEHHO NPUHUMAIOT 3HAYEHWE UCTUHA, TO
= aL BbIxogHou agpec OUT ycTaHaenueaeTcs B 1.
SR — 3710 Tpurrep ¢ npenmyLiecTsom cbpoca. Ecnv curHansl yctaHoBku (S) u
ouT" cbpoca (R1) ogHOBpEMEHHO MPUHUMAIOT 3HaYeHMe UCTUHA, TO BbIXOAHOW
SR agpec OUT yctaHasnusaetcs B 0.
-5 o
_r1 n Mapametp OUT ykasbiBaeT agpec 6uTa, KOTOPbIA yCTaHaBNIMBAETCS UK
 cbpacbiBaeTcs. He o6s3aTenbHO NCNonb3yeMblii Bbixod Q oTpaxkaeT
curHanbHoe coctosiHne agpeca "OUT".
MapameTp Tun AaHHbIX OnucaHue
S, $1 BOOL YcTtaHoBUTL BX04; 1 yka3biBaeT Ha
OOMUHUpOBaHME
R, R1 BOOL C6pocutb Bxof; 1 ykasbiBaeT Ha
AOMWUHNpPOBaHNE
ouT BOOL HasHayeHHbI 6uT Bbixoa "OUT"
Q BOOL Cnepyet coctosiHuto 6uta "OUT"
KomaHpa S1 R But "OUT"
RS 0 0 Mpeablgyliee cocTosiHe
0 1 0
1 0 1
1 1 1
S R1
SR 0 MpeblgyLiee cocTosiHue
0
1
1
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Pykosodcmeo o npo2paMmMupo8aHUHo

6.1 OCcHOBHbIe KOMaHObI

6.1.1.2 KomaHabl pacno3HaBaHUA HapacTarowero u nagarouwero copoHTa

PacnosHaBaHue HapacTaroLwero u nagatowiero poHTa

KonTakt P: LAD KonTtakt N: LAD Bnok P: FBD Bnok N: FBD
B "I N | I
—Ph— —N— P .
"W_BIT" "W_BIT" —
"W_BIT" "M_BIT"
Katywka P: LAD KaTywka N: LAD Bnok P=: FBD Bnok N=: FBD
|||:|L|T|| “I:ILIT“ |||:|L|T|| ||I:IL|T||
—{ P —{ N }— P= M=
"M_BIT" “W_BIT" - — —
"M_BIT" "M_BIT"

P_TRIG: LAD\FBD

N_TRIG: LAD\FBD

P_TRIG N_TRIG
— CLE O — = CLK ok
"M_BIT" "M_BIT"

MapameTp Twn OnucaHue
OaHHbIX

M BIT Bool But namsaTn, B KOTOPOM COXpaHsaeTcs npeablaylee CoCTosHue

IN Bool BxogHow 61T, PPOHT KOTOPOro HEOBXOAMMO pacno3HaTb

ouT Bool BbIxogHOM GUT, KOTOPbLIN YKa3bIBaAET, YTO PPOHT ObiN 06HapYKeH

CLK Bool MoTok curHana unm BxogHowm 6uT, PPOHT KOTOPOro HeoGXoAMMO

pacnosHaTtb

Q Bool Bbixof, KOTOPbIN yKa3blBaeT, YTO (PpOHT Bbin 0OHapyxeH

KoHTakT P:  OTOT KOHTaKT npuHnmaeT coctosiHne MCTUHA, korga Ha HazHauYeHHoM bute

LAD "IN" obHapyxmBaeTca HapacTatowuin poHT (nepexoq n3 BbIKIT Bo BKI).
Jlornyeckoe coCTosiHME 3TOro KOHTaKTa 3aTeM NIOrMYECKN CONnpsiraeTca ¢
COCTOSIHMEM MOTOKa CUrHana Ha BXoAe, YToObl yCTaHOBUTbL COCTOSIHME
NMoToKa curHana Ha Bbixoge. KoHTakT P MoxeT BbITb pacnonoxeH B nobom
MeCTe CEeTU, KpOME KOHLa BETBU.

KoHTakT N:  OTOT KOHTaKT npuHumaet coctosiine WCTUHA, koraa Ha Ha3Ha4YeHHOM

LAD BXOAHOM GMTe 0OHapyxmBaeTcs nagarowmii GpoHT (nepexoa 3 BKI1 B
BbIKI). Nornyeckoe cocTosiHWE 3TOro KOHTaKTa 3aTeM Nornyecku
COnpsiraeTcsl C COCTOSIHMEM MOTOKa CUrHana Ha Bxoae, Ytobbl yCTaHOBUTL
COCTOsIHME NOTOKa curHana Ha Bbixoge. KoHTakT N MoXeT ObITb pacnonoxeH
B NtoBOM MecTe CeTu, KpOMe KOHLIa BETBU.

Bnok P: Bbixoa npuHumMaeT norudeckoe coctosHne MCTUHA, korga Ha HasHa4YeHHOM

FBD BXOAHOM OuMTe 0GHapyxmnBaeTcs HapacTawLwmi ppoHT (Nnepexoq us BbIKJ1
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Bnok N:
FBD

KaTtywka P:

LAD

KaTtywka N:

LAD

Bnok P=:
FBD

Bnok N=:
FBD

P_TRIG:
LAD/FBD

N_TRIG
(LAD/FBD)

Bbixog, npuHnmaeT nornyeckoe coctosiHne WCTUHA, korga Ha HasHa4YeHHOM
BXOAHOM GuTe 06HapyXmBaeTcs nagatoLmii poHT (nepexog u3 BKIT B
BbIKIT). Briok N MoXeT ObITb pacnosioXeH TOMbKO B HaYane BeTBU.

HasHayeHHbIn 6uT "OUT" npuHmumaeT 3HaveHne NCTUHA, korga
HapacTatowmnn ppoHT (nepexon ns BblKI1 Bo BKIT) o6HapyxeH B noToke
curHana, noctynarowero B kaTyLwky. CocTosiHMe NoToka curHana Ha Bxoae
BCerga NpoxXoauT Yepes KaTyLLUKY Kak COCTOSIHUE NoToKa CUrHana Ha Bbixoge.
Katywka P moxeT Haxoantbcs B tobom mMecTe ceTw.

HasHaueHHbIn 6uT "OUT" npuHmumaet 3HaveHne ICTUHA, korga nagatowmn
dpoHT (nepexog n3 BKI1 B BbIKIT) obHapyxeH B noToke curHana,
nocTynatoLlero B katyLuky. CocTosHMe NoToKa curHana Ha Bxofe Bcerga
NpOXoauT Yepes KaTyLLKY Kak COCTOsIHME NOTOKa CMrHana Ha BblXofe.
Katywka N MoxeT Haxoautbcs B NioOOM MecTe ceTu.

HasHaueHHbIn 6uT "OUT" npnHumaeTt 3HavyeHne ICTUHA, korga
HapacTatowmun ppoHT (nepexon n3 BblKI Bo BKI1) o6HapyxeH B
NOrM4eckoM COCTOsIHUM BXoda Onoka unu B HasHa4eHHOM BXOOQHOM buTe,
ecnu 6nok HaxoauTcs B Hadane BeTBW. Jlormyeckoe CoCTosiHME Ha BXoae
Bcerga npoxoamT Yepes 60K Kak Nnornyeckoe CocTosiHne Ha Bbixoge. bnok
P= MmoxeT HaxoauTbCs B Ntobom MecTe BETBMW.

HasHaueHHbIn 6uT "OUT" npuHmumaet 3HaveHne UICTUHA, korga nagatowmn
dpoHT (nepexon 13 BKI1 B BbIKJT) o6Hapy»xeH B Normyeckom COCTOSIHUK
BX0oAa Ornoka nnu B HazHa4YeHHOM BXOAHOM 6uTe, ecnmn BNok HaxoauTcs B
Hadane BeTBW. Jlormyeckoe COCTOSIHME Ha BXOAE BCerga npoxoauT Yepes
OnoK Kak nornyeckoe coctosiHne Ha Bbixoae. brok N= MoxeT HaxoauTbcs B
nodbom mecTe BeTBY .

MMoTok cMrHana unu norm4yeckoe CoCTosiHME Ha Bbixoge Q npuHumaeT
3HavyeHne NCTUHA, korga HapacTatoLwwmii ppoHT (nepexopg us BbIKJT Bo
BKJ1) obHapyxeH B cocTtosiHum Ha Bxoge CLK (FBD) nnu B noToke curHana
Ha Bxoge CLK (LAD). B LAD komaHaa P_TRIG He moxeT HaxoauTbCs B
Hadane mnu B koHue ceTu. B FBD komaHga P_TRIG moxeT HaxoauTbCs B
nobom MecTe KpoMe KOHLLA BETBMW.

lMoTok curHana unm nornyeckoe coctTosiHue Ha Bbixoge Q NnpuHUMaeT
3HadveHne ICTUHA, korga nagatowmin ppoHT (nepexod u3 BKI1 B BbIKI)
06HapyxeH B cocTosiHum Ha Bxoae CLK (FBD) unu B noTtoke curHana Ha
Bxoge CLK (LAD). B LAD komaHga N_TRIG He moxeT HaxoanTbCsa B Havane
unu B koHue ceTu. B FBD komanga N_TRIG moxeT HaxoauTbcs B Ntobom
MecCTe KpoMe KOHLa BETBM.

Bce komaHabl 06HapyXeHus dpoHTa ncnonbaytoT ouT namatn (M_BIT) ona xpaHenust
npeablgyLLEero COCTOSHMS Nogsiexallero KOHTPOSTH BXOAHOro curHana. ®poHT
oBHapyXvBaeTCsi NyTeM CpaBHEHUS COCTOSIHWUS BXOAa C COCTOSIHMEM 3TOro bruta namsaTw.
Ecnu 3T cocTosHms ykasbiBalOT Ha U3MEHEHWE CUrHana Ha BXoAe B MHTepecyoLweM Hac
HanpaBneHun, To 0 NOSABIEHNN PPOHTA COOOLLAETCs YCTaHOBKOW BbIXOA4a B COCTOSIHNE
NCTUHA. Unaye Bbixop ycTaHaBnmBaeTcs B coctosiHue JIOXKb.
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YkasaHue

KomaHabl o6HapyXeHnst (OpOHTOB aHanM3MpyoT 3HaYeHus Bxoda u 6uta namsTv npu
KayKZOM UCMOMHEHNM KOMaHbl, BKIOYasi NepBoe UCMofHeHne. Bbl 4OIMKHbI y4nTbIBaTE B
CBOEVi NMporpaMMe HavarnbHble COCTOSIHUSI BXoZ4a U GUT namsiTu, YToGbl JonyckaTb Ui He
[onyckaTb pacrno3HaBaHne (PpoHTa B NEPBOM LIMKME.

Tak Kak 3TOT OMT NaMATU AOMMKEH COXPAHATLCSA OT O4HOMO MCNOSTHEHUS KOMaHAbI 4O
APYroro, To A5 KaXxaon koMmaHnabl 06HapyXeHus (opoHTa Bbl AOSMKHbI MCMOMb30BaThb
YHUMKanbHbIA OUT, U Bbl HE AOMKHbI UCMONb30BaTb 3TOT OUT HU B KAKOM APYromM MecTe CBOEW
nporpammbl. Bam Takke crniegyeT nsberatb NCNOMb30BaHWS BPEMEHHON NaMATH, a Takke
NamsATK, Ha KOTOPYI MOTYT OKa3blBaTb BUSIHUE ApYrMe CUCTEMHbIE (OYHKLUUKN, Hanpumep,
0GHOBIEHNE BXOO0B U BbIXOAOB. Vicnonb3ynTe ansa HasHadveHus 6uta M_BIT Tonbko
ouToByto (M) namsATb, rmobansHble DB unmn cratudeckyto namaTeb (B ak3emnnsipHom DB).
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

6.1.2

116

Tanmepsbl

C NMOMOLLbIO TaIZMeprIX KOMaH[ Bbl MOXeTe co3aBaTb nporpaMmmMupyemMble 3anasbliBaHnNA:
® TP: MnynbCHbIN TanMep reHepupyeT MMNynbC 3a4aHHOW ANUTENLHOCTM.

¢ TON: Bbixog Q Tarimepa ¢ 3anasgbliBaHMEM BKIIOYEHUS yCTaHaABNMBAETCSA B COCTOSAAHME
BKITKOYEHO no ncteyeHunn 3apaHee 3agaHHOro BpEMEHM.

e TOF: Bbixog Q Tarimepa ¢ 3anasgblBaH1EM BbIKITIOYEHNST YCTAaHABNUBAETCHA B COCTOSHME
BbIKJTKOUMEHO no ncreveHun sapaHee 3agaHHOro BpeMeHMU.

o TONR: Bbixog 3anomuHaroLero Tanmepa ¢ 3anasgbiBaHneM BKIYEHWS
ycTaHaBnmBaeTcs B coctoaHme BKITKOYEHO no ncreveHmun 3apaHee 3agaHHoro
BpemeHu. VcTeklee Bpems HakannmBaeTCs B Te4EHNE HECKOMNBbKMUX UHTEpBarnos
BbIAEPXKKM Tanmepa, noka Bxog R He ByaeTt ucnonbsosaH Ansd copoca UCTEKLLEro
BPEMEHM.

e RT: CbpacbiBaeT Tanmep, CTMpasi faHHble O BpEMEHM, XpaHsLInecs B 3a4aHHOM
3K3eMnNsapHOM Brnoke AaHHbIX Tanmepa.

Kaxablil Talimep NCnonb3yeT CTPYKTYPY, XpaHsiLLytocs B G510Ke AaHHbIX, ANl COXpaHeHUs!
ZAaHHbIX 0 BpeMeHW. Bbl HazHayaeTe 6rok AaHHbIX, KOr4a Bbl BCTABMSETE TaMEPHYHO
KOMaHAy B pefaktope.

Koraa Bbl nomeLLaeTe TanMepHble KOMaHabl B OYHKLMOHANbHOM Br1oke, Bbl MOXETE
BbIOpaTbh BapnaHT MHOrO3K3eMMIsipHOro 6510Kka AaHHbIX. IMeHa CTpyKTyp TaiMepoB MoryT
ObITb Pa3nMYHbIMU Yy Pa3nUYHbIX CTPYKTYP OaHHbIX, HO AaHHbIe TalMepPOB HaxXo4ATCs B
O[HOM eONHCTBEHHOM BIloKe JaHHbIX U He TPebyoT oTAenbHOro 6r1oka AaHHbIX 4N
Kakgoro tarimepa. 9To yMeHbLUaeT BpeMs 00paboTku n 06 beM NamMsiTu LaHHbIX,
HeobxoaMMoN Ang ynpaerneHus tTanmepamun. Mexay CTpykTypaMmu AaHHbIX TalMepoB B
COBMECTHO MCMOMNb3yeMOM MHOFO3K3eMMsipHOM Brioke AaHHbIX HET B3aUMOOENCTBUS.

“IEC Timar 0" Tanmepbl TP, TON 1 TOF nmetoT 0aHM 1 Te e BXOOHbIE U BbIXOOHbIE
napamMeTpsl.
“Timer nams’" Tavimep TONR vmeeT gononHUTenbHbIN NapameTp R ans Bxoga
rr'uifﬁ'_| cbpoca.
iy CospganTte cBoe cobcTBeHHOE ums Tanmepa ("Timer name") gns
—IN 0=
R ET| 0603Ha4eHns Brnoka AaHHbIX TakMepa U onNMcaHus HasHa4YeHMs 3TOro
{PT | TanmMepa B BalleM npoLecce.

"Mima Tanvepa” Komanga RT cOpacbkiBaeT gaHHbIE yKa3aHHOro Tanmepa.
[ RT ]

MapameTp Tun gaHHbIX OnucaHue

IN Bool PasbnokupytoLimin Bxoa Tanmepa

R Bool C6poc ¢ Homnb UcTekwero BpeMeHn Tarimepa TONR
PT Bool Bxoa npeaycTaHOBEHHOIO 3HAaYeHNA BpEMEHU

Q Bool Bbixoa Talimepa

ET Time BbIxoa ncTekLwero BpemMeHu

Bnok paHHbIX DB Yka3sblBaeT, Kakon TanmMep AoImKeH ObiTb cOpoLLeH
TanmMmepa komaHgon RT
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MapameTp IN 3anyckaeT un octaHaBnMBaeT Tanmepsbl

® [lepexog ¢ 0 Ha 1 napameTpa IN 3anyckaet Tanmepsl TP, TON n TONR.

® [lepexog c 1 Ha 0 napameTtpa IN 3anyckaet Tanimep TOF.

B cnepytouen Tabnvue nokasaHo BNMSHUE U3MEHEHUI 3HavYeHus1 B napameTtpax PT u IN.

Tanmep

W3meHeHus B napameTtpax PT u IN

P

M3meHeHne PT He okasbiBaeT BNUSHMSA BO BpeMs paboTbl Tarimepa.
M3meHeHne IN He okasbiBaeT BNUSIHUSA BO BpeMs paboThl Tanimepa .

TON

N3ameHeHne PT He okasbiBaeT BNMSIHUS BO Bpemsi paboTbl TariMepa.

N3meHeHne IN Ha JTOXKb, korga Tanmep paboTtaeT, copackiBaeT 1 ocTaHaBNMBaeT
Tanwvep.

TOF

N3ameHeHne PT He okasbiBaeT BNUSIHUS BO Bpemsi paboTbl TariMepa.

N3ameHeHne IN Ha 3HaueHne NCTUHA, korga Tanmep pabotaeT, copacbiBaeT u
OCTaHaBnuBaeT Tanmep.

TONR

N3meHeHne PT He okasbiBaeT BNMUsHWSA BO BpeMsl paboTbl Talimepa, HO Oka3blBaeT
BNMsiHWE, Koraa Tanmep Bo306HOBMSET paborTy.

MameHeHne IN Ha JTOXb, korga Tarimep paboTtaeT, ocTaHaBnMBaeT Taumep, HO He
cbpackiBaeT ero. MameHeHne IN obpaTtHo Ha 3HaveHne MCTUHA 3actaensiet
Tarimep paboTaTb, HAYMHAs C HAKOMNEHHOrO 3HaYEHNS BPEMEHW.

S7-1200 Programmable controller
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3Hauyenunna TIME

118

3HadveHus PT (preset time [npegyctaHoBneHHoe Bpems]) n ET (elapsed time [uctekwee
BPEMS]) XpPaHATCS B NaMSATH Kak OBOMHbIE LieNble CO 3HAaKOM, KOTopble NpeacTaBnsaioT
MunnmcekyHabl. Tun gaHHbix TIME vcnone3syeT ngeHtudmkatop T# n MoxXeT ObiTb BBEAEH
Kak npocTtas eanHuua BpemeHun "T#200ms" unu B Buae KOMOUHNMPOBAHHbBIX €OUHUL, BDEMEHU

"T#2s_200ms".
Twun gaHHbIX Pasmep JonycTumble anana3oHbl 3HA4YEHUN
TIME 32 buta oT T#-24d_20h_31m_23s_648ms po T#24d_20h_31m_23s _647ms

XpaHuTCs Kak

oT -2 147 483 648 mc oo +2 147 483 647 mc

YKkasaHue

OTpuuatenbHbii Ananas3oH Tuna gaHHbix TIME, nokasaHHbIN BbilLEe, HE MOXET ObITh
NCMoSib30BaH C TanMepHbIMK KoMaHgamu. OTpuuatenbHble 3HaveHnsa PT
(npegycTaHoBnNeHHOEe BpeMs) Npy UCNOMHEHUN TaNnMepHON KoMaHabl cbpacbiBaloTCA B HOfMb.
ET (McTekwee Bpems) Bcerga nmeeT NonoxXmTenbHoe 3HavYeHue.

TP:
BpemeHHas
aunarpamma

Umnynbc

TON:
BpemeHHas
awnarpamma

3anasgbiBaHue

BKIMHO4YeHUuA

PT T

0

PT

PT PT

PT T

PT

PT
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TOF: N
BpemeHHas
Anarpamma U
3anasgbiBaHue
BbIKITIOYeHUA ET |
PT T

QL
|P‘T |PT

TONR: N b

BpemeHHas

Avarpamma

3anasgbiBaHue

BKIIOYEHUS C

3anoMuHaHuem ET 4 —PT
Q 1
R F 5
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6.1.3

6.1.3.1

120

CyeTuyUKM

CyeTumku

C nomoLLbio KOMaH cHeTa Bbl MOXETe NOACUYNTLIBATb COBLITUS BHYTPU NPOrpaMmbl 1
BHeELLHWe cobbITus B npoLiecce:
® CTU — 3TO CyMMMPYHIOLLMI CHETUKK.

e CTD — 3T0 BblUMTAOLWNIA CHETHMK.
® CTUD — 31O peBEepCUBHbIN CHETUUK.

Kaxkablii cHETUMK UCTIONb3YET CTPYKTYPY, XPaHSILLYOCs B 610Kke AaHHbIX, ANS1 COXPaHEHNS
AaHHbIX cyeTa. Bbl HasHavyaeTe 60K AaHHbIX, KOraa Bbl MOMELLAETE CHETUMK B PpeaKTop.
OTW KOMaHAbI UCNOMb3YT NPOrpaMMHbIE CHETYMKM, MaKCUManbHasi CKOPOCTb cyeTa
KOTOpPbIX OrpaHn4YeHa ckopocTbto ucrnonHeHns OB, B koTopom oHM HaxopsaTes. OB, B
KOTOPOM pa3meLleHbl 3TN KOMaHAbI, 4OMKEH UCMOMNHATLCA 4OCTAaTOYHO YacTo, YToObI
obHapyxuBaTb Bce nameHeHunsa sxogo CU nnm CD. [1na 6onee 6GbiCTporo cyeta
ucnonb3ynte komaHagy CTRL_HSC.

Korga Bbl nomelLaeTe komaHabl cHeTa B OyHKLMOHAMNbHbBIN B6110K, Bbl MOXETE BbiOpaTh
BapuaHT MHOTO3K3eMMNNSPHOro 6rioka gAaHHbIX. ViIMeHa CTPYKTYp CYETYMKOB MOTYT ObITb
PasnMYHbIMU Yy Pa3fMYHbIX CTPYKTYP AAHHBIX, HO AaHHbIE CHETUYMKOB HAXOOATCS B O4HOM
€0VHCTBEHHOM OroKe AaHHbIX U He TpebyroT oTAenbHOro 6rnoka AaHHbIX ANS KaXaoro
cyeTyMKa. OTO YMeHbLIaeT BpeMsi 06paboTkmM 1 06beM NamaTh AaHHbIX, HeobXxoanmon ans
cyeTumkoB. Mexay CTpyKTypamMu AaHHbIX CHETYMKOB B COBMECTHO UCMOSb3yeMOM
MHOrO9K3eMnNNsApPHOM 6110Ke AaHHBIX HET B3aMMOOENCTBUS.

“Lourles name™ Bbibepute TMN gaHHbIX ANS 3HAYEHU CHETUMKA M3 HUCNAOAoLWEero cnmcka

i ET: noa umeHem 6roka.

=l =
=H cv
[

“Tourdet name” Cospgante cBoe cobecTBeHHOE ums cueTyuka ("Counter name") ans

CSI': ' o0603HavYeHns 6rioka AaHHbIX CYeTYMKa U onmMcaHns YHKLWUW 3TOrOo
N g. CYeTuMKa B Ballem npolecce.
= LOaD (T
Py

"Countes nams"
[ '"i:'f[l'ﬁ""i

[ Sl

-l ou =
<o 0o 4
4R oV}
= LIOAD
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MapameTp Tun gaHHbIX OnucaHue
CU, CD Bool CueT BBEPX UMW BHU3, KaxablA pa3 Ha
OOHY eauHuLY
R (CTU, CTUD) Bool C6poc 3Ha4YeHus cHeTYmKa B HOMb
LOAD (CTD, CTUD) Bool YnpaBrneHune 3arpy3kon ans
npeaycTaHOBIEHHOIO 3HAYEeHUS
PV Sint, Int, DiInt, USInt, Ulnt, MpenycraHoBneHHoe 3Ha4YeHue
UDInt
Q, QU Bool Wctnha, ecnu CV >= PV
QD Bool MctuHa, ecnn CV <=0
cv Sint, Int, DiInt, USInt, Ulnt, TekyLlee 3HayeHne cyeTymka
UDInt

YuncnoBow AManasoH 3Ha4YeHU cYeTYnKa 3aBMCUT OT BbIBpaHHOIo BamMu Tupa AaHHbIX. Ecnn
3HayeHue cyeTumka — Lenoe 6e3 3Haka, TO Bbl MOXeTe cunTaTb B 0bpaTHOM HanpasneHum
00 Hyns, a B NpSMOM HarpasneHun 4o rpaHuubl AnanasoHa. Ecnu sHaveHne cuetymnka —
Lernoe co 3HaKkoM, Bbl MOXeTe cyMTaTb B 0OpaTHOM HanpaBfieHUn [0 HWDKHEN rpaHuLbl, a B
NPsSIMOM HarnpasBneHun 4o BEPXHEN rpaHuULb.

CTU: CTU yBenuuuaeT 3Ha4yeHune Ha 1, korga 3HayeHve napameTtpa CU mnameHsieTcs ¢ 0 Ha
1. Ecnu 3HayeHne napameTtpa CV (Tekyllee 3HaYeHne cyeTymka) bonbLue v paBHoO
3Ha4deHuto napameTpa PV (npegyCcTaHOBNEHHOE 3HAYEHME CHETHYMKA), TO BbIXOOHOWM
napameTp cyeTuuka

Q = 1. Ecnu 3HaveHune napameTtpa copoca R nameHsetcs ¢ 0 Ha 1, TO TekyLiee 3HayeHne
cyeTuymka cobpacbiBaetca B 0. Ha crneaytollem pucyHke nokasaHa BpeMeHHas auarpamva
CTU co 3HauyeHneM cyeTynka Tvna uenoe 6e3 3Haka (rae PV = 3).

o LT T
o

R

cy 0 0

a —

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02 121
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CTD: CTD ymeHbLuaeT 3HayeHne Ha 1, korga 3HadeHune napametpa CD mnameHsietcsa ¢ 0 Ha
1. Ecnu 3Hauyenne napametpa CV (Tekyllee 3HayeHne cHeTymka) MeHbLle unu pasHo 0, To
BbIxogHOW napameTp cyeTumka Q = 1. Ecnn 3HayeHne napameTtpa LOAD nameHsieTcs ¢ 0 Ha
1, To 3HayeHue napameTpa PV (NnpeaycTtaHOBNEHHOE 3HAYEHME) 3arpyXaeTcsa B CHETUMK KaK
Hosoe CV (TekyLlee 3HadeHue cyeTymka). Ha cnegylowem pucyHke nokasaHa BpeMeHHasi
anarpamma CTD co 3HayeHMeM cyeTymka Tuna uenoe 6e3 3Haka (roe PV = 3).

cu — LT _T1 gHg!

I I I I
a0 L 1L
3o R
mEi —1 =
cv '
I

| | |
| | |
Sl SR e S

CTUD: CTUD yBenuumBaeT nnn ymeHblUaeT 3HavyeHne Ha 1, korga npovcxoaut nepexog ¢ 0
Ha 1 cooTBeTCTBEHHO Ha Bxoge npsimoro (CU) nnm obpatHoro (CD) cyeta. Ecnu 3HaveHune
napameTpa CV (Tekyllee 3Ha4yeHne cyeTymka) OornbLue UM paBHO 3HadeHUIo napameTtpa PV
(MpegycTaHOBNEHHOE 3HA4YEHUE), TO BbIXOAHOW NapameTp cyetynka QU = 1. Ecnin 3HayeHune
napameTpa CV MeHbLLEe Unn paBHO HyIHO, TO BbIXOAHOW napameTp cdeTdmnka QD = 1. Ecnu
3HaudeHue napameTpa LOAD nsmeHsieTcsa ¢ 0 Ha 1, To 3HadeHue napameTpa PV
(NpeaycTaHOBNEHHOE 3HAYEHUNE) 3arpyKaeTcsi B CHETUMK kak HoBoe CV (Tekyllee 3HadeHne
cyeTymka). Ecnu s3HayeHne napameTpa cbpoca R nameHsietcsa ¢ 0 Ha 1, ToO Tekyllee
3HayeHve cyeTymka cobpaceiBaetcs B 0. Ha cnegytolem pycyHke nokasaHa BpeMeHHas
aunarpamma CTUD co 3HauyeHnem cyeTyunka Tvna uenoe 6e3 3Haka (rae PV = 4).

cD

LOoAD

A

gy

wn

cy 0
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6.1 OCcHOBHbIe KOMaHObI

6.1.3.2 Komanpa CTRL_HSC

Komanga CTRL_HSC ynpaBnsieT CKOPOCTHbIMU CHETUMKAMM, KOTOPbIE UCNONb3YOTCA AN
cyeTa cobbITU, MpoUCXoasLLMX Yalle, YeM YacToTa ncnonHeHnst OB. YacTtoTa BbINOMNHEHMS
onepauwnin cyeta komaHgamum CTU, CTD n CTUD orpaHnyeHa Yactoton ncnonHenms OB, B
KOTOPbIX OHM HaxoaaTca. MakcumanbHble BXOAHble TakToBble YacToThl Ans HSC Bbl
HavgeTe B TexHN4Yecknx gaHHoix CPU (cTp. 335).

TUNUYHBIM MCNONb30BaHMEM CKOPOCTHbIX CHETHUKOB ABJIAETCA CHET UMNYINbCOB, AATYHNKOM
CKOPOCTU BpalleHNA B CUCTEMaAX yrnpasrieHUA nepemMeLlleHneM.

i Kaxxgaa komanga CTRL_HSC ucnonb3yeTt anga coxpaHeHust
[ "CTRL_HSC | AaHHbIX CTPYKTYPY, XpaHsiwytoca B 6roke aaHHbIX. Bbl
_fgc EELIgg'_ HasHavyaeTe 6ok AaHHbIX, koraa komaHaa CTRL_HSC
=1
lom sTaius| BCTaBMAETCA B pefaKkTop.
-V CosgaiTe cBoe cobcTBeHHOe UmMs cHeTymka ("Counter
b L name") gns o6o3Ha4veHns 61oka gaHHbIX cHeTvMKa U
‘?EELDDDIH onucaHNst PyHKLMM 3TOTO CYETYMKa B BaLLeM NpoLiecce.
NEW._CV
{NEW_RV
HEW _FERIOD
MapameTp Tun Tun OnucaHue
napameTpa | AaHHbIX
HSC IN HW_HSC | NgeHtudmkatop HSC
DIR IN Bool 1 = 3anpocutb HOBOE HanpasneHne
Ccv IN Bool 1 = 3anpoc Ha YCTaHOBKY HOBOTO 3HA4YeHWs cHeTYUKa
RV IN Bool 1= 3anpoc Ha ycTaHOBKY HOBOIO 3TanOHHOIO 3Ha4YeHUst
PERIOD IN Bool 1 = 3anpoc Ha ycTaHOBKY HOBOrO MHTepBarna BpemMeHu
(TONbKO NpY U3MEpPEHUN YacToTbl)
NEW_DIR IN Int HoBoe HanpaBneHue:
1= Bnepen
-1= Hasag
NEW CV IN Dint HoBoe HanpaBneHne cyeta
NEW RV IN Dint HoBoe aTanoHHoe 3HayeHne
NEW_PERIOD | IN Int HoBoe 3HauyeHue nHTepBana BpemeHu B cekyHaax:0,01;
0,1 vrmn 1 (TONbKO NPV M3MEPEHMUN YACTOThI)
BUSY ouT Bool DyHKUNS 3aHATa
STATUS ouT Word Ko ycnoBus ncnonHeHus

Mpexge Yem CKOPOCTHbIE CHETYMKN MOXHO OyAeT NCnonb3oBaTh B NporpamMmme, Bbl AOMKHbI
MX CO34aTh B HAacTpomkax npoekta ans koHdurypauum yctponcts MNIK. Mpu
KOHUrypmpoBaHum yctponcte HSC ycTaHaBnuBarTCS pexmMMbl cHeTa, MHTEPAENCHI
BBO,IJ,a/BbIBOLI,a, Ha3HavyeHune I'IpeprBaHVIVI n pa60Ta B Ka4yeCTBe CKOPOCTHOIo cHeT4uka nnm B
KayecTBe yCTpOVICTBa ana n3aMepeHna 4acTtoTbl MMNYIbCOB. CKOpOCTHOI7I CYEeT4YNK MOXeT
YHKUMOHNPOBATL C MPOrpaMMHbIM ynpasneHvem unu 6es Hero.
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MHorve KoHUrypauMoHHbIe NapameTpbl CKOPOCTHbLIX CHETYMKOB YCTaHaABMNMBAKOTCS TOMbKO
B KOHpurypaumm ycTpomncTs npoekta. HekoTopble napameTpbl CKOPOCTHbBIX CHETYMKOB
WHULManu3npyoTcs B KOHUIypaumm yCTPOWCTB NPOEKTa, HO NO3Xe MOryT BbiTb M3MEHEHbI
noa ynpasieHnem nporpamMmmebl.

MapameTpbl komanabel CTRL_HSC obecneunsatloT nporpaMMHoOe yrnpasrneHne npoLeccom
cyerta:

® YcTaHOBKa HanpaereHus cyeTa Ha HoBoe 3HavyeHne NEW_DIR
® YcTaHOBKa TEKyLLEero 3Ha4eHus cyeTumka Ha HoBoe 3HavyeHne NEW_CV
® YcTaHoBKa 3TanoOHHOro 3HadyeHust Ha HoBoe 3HadveHne NEW_RV

® YcTaHOBKa 3HAaYeHWs UHTEpBana BpeMeHu (4N pexxuma nsMepeHns 4actoTbl) Ha HOBOE
3HayeHne NEW_PERIOD

Ecnu npu ucnonHennn komavgbl CTRL_HSC cnegytowime 6utebl yctaHoBneHsl B 1, TO
cooTBeTCTBYlOLLEe 3HavyeHne NEW_xxx 3arpyxaeTcd B cHeT4mK. Heckonbko 3anpocos
(6onee ogHoro 6uTa ycTaHOBEHO OOHOBPEMEHHO) 0OpabaTkiBaloTCA 3a O4HO MCMOSTHEHME
komangbl CTRL_HSC.

® DIR =1 - at0 3anpoc Ha 3arpysky 3HayeHus NEW_DIR, 0 = HeT usameHeHus
e CV =1 - 2910 3anpoc Ha 3arpysky 3HadeHuss NEW_CV, 0 = HeT nameHeHus
e RV =1 -29T0 3anpoc Ha 3arpysky 3HadeHus NEW_RV, 0 = HeT nsmeHeHus

e PERIOD = 1 - ato 3anpoc Ha 3arpy3ky 3HayeHnss NEW_PERIOD, 0 = HeT uameHeHusi

KomaHga CTRL_HSC o6blvHO nomelaetca B OB annapaTHbix npepbiBaHUA, KOTOPbIV
NCNOSHAETCH, Korga 3anyckaeTcs annapaTHOe npepbiBaHUe, CBA3aHHOE CO CYETHMKOM.
Hanpumep, ecnu cobbitTne CV=RYV 3anyckaeT npepbiBaHne, CB3aHHOE CO CHETYMKOM, TO
kogoBbih 6nok OB annapaTtHbIx npepbiBaHvin ncnonHseTt komaHgy CTRL_HSC m moxeT
N3MEHUTb 3TanoHHoe 3HavyeHue, 3arpy3ms 3HadeHne NEW_RV.

TekyLlee 3HavyeHne cyeTynka oTcyTcTByeT cpeaun napametpoB CTRL_HSC. Agpec obpasa
npovecca, B KOTOPOM COXpPaHSIETCS TEKyLLlee 3HaYeHne CHEeTYMKA, Ha3HavYaeTcs npu
KOHDUIypMpOBaHUN cyeTynka. Bel MoxxeTe HENOCPeACTBEHHO CYMTLIBATEL 3HAaYEHME
CYeTYMKa C MOMOLLBIO NPOrpamMMHOWN MOTUKK, U 3HaYeHne, BO3BpaLLaemMoe B BaLly
nporpammy, 6ygeT npaBuIibHbIM 3HAaYEHMEM CHEeTYMKa AN TOr0 MOMEHTa, KOoraa CYeTUYnK
cumTbIBanca. Ho cuetumk npogormkaeT cHeT BbICTpbIX cobbITMIA. [To3TOMY Tekyliee
3Ha4YeHME cYETUMKA MOXET U3MEHUTLCS, Npexae YeM Balla nporpaMmma 3aBepLuUmT npoLecc
CO CTapblM 3HAYEHMEM.

MoapobHoctu ansa napametpos CTRL_HSC:

® Ecnu HeT 3anpoca Ha oGHOBMNeHVe NapameTpa, TO COOTBETCTBYHLLME BXOAHbIE 3HaYeHUs!
UrHOPUPYHOTCH.

® [lapameTp DIR gericTBuTENEH TONbLKO TOrAaa, Koraa Ans CKOH(UrypmpoBaHHOro
HanpaBneHusa cyeTa 3agaHo nporpaMmmHoe ynpasneHue "User program (internal direction
control [[porpamma nonb3oBaTtens (BHyTPEHHee ynpaerieHne HanpaeneHmem cyeTa)])".
Bbl 3agaeTe cnocob ncnonb3oBaHUsA 3Toro napameTpa B koHdurypauyum HSC.

e [Ina HSC S7-1200 B CPU nnn Ha curHanbHon nnate napameTtp BUSY Bceraa numeer
3HayeHue 0.
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Koabl ycnosuii: B cnyyae ownbkn ENO ycraHaenmBaetcsa B 0, a Beixog STATUS
COOEPXMUT KOA YCrOoBUS.

3HayeHune STATUS | OnucaHue
(W#16#...)
0 HeT owmnbkun

80A1 NoeHTndmkaTop HSC He obpawaetca k HSC
80B1 Hepgonyctumoe 3HayeHne B NEW DIR

80B2 Heponyctumoe 3HavyeHne B NEW _CV

80B3 Heponyctumoe 3HaveHne B NEW_RV

80B4 Heponyctumoe 3navenne 8 NEW_PERIOD

6.1.3.3 MpuHUMN AeNCTBUA CKOPOCTHBLIX CYETYUKOB

CkopocTtHom cyeTumk (HSC) moxeT ObiTb MCNOSMBb30BaH Kak BXO4 AJ1S YIITOBOro LLaroBoro
AaTyumka. YrnoBon WaroBbl AaTynk genaeTt onpeaeneHHoe YMcno oTcHeToB Ha 0bopoT, a
Takke No 0AHOMY UMNYNbCy cOpoca Ha Kaxabl 060poT. FeHepaTop nnmn reHepaTopsbl
TaKTOBbIX MMMYbCOB M UMMYNbC cOpoca OT YrIOBOro LWaroBoro Aartymka nocTaensoT
BXOOHY0 MHpopmauuio ans HSC.

HSC 3arpyxaetcsd nepBbiM U3 HECKOJTbKUX NpenyCTaHOBJIEHHbIX 3Ha4YeHun, a BbIXOAb!
aKTUBU3NPYETCA B TeHeHne nHtepBarna BpeMeHu, Korga tekyliee sHa4eHne cHeT4ymnka
MeHbLUe TeKyLlero npeycraHoBJIEHHOIo 3Ha4YeHN4. HSC 3arnyckaert npepbiBaHne, Korga
TeKyLwee 3Ha4yeHne cHeT4ymka paBHO npeayCrtaHOBJ1I€HHOMY, KOrga npouncxoguTt 06poc, a
TaKXe Korga MeHAeTCcA HanpaBlieHne.

Koraa Tekyllee 3Ha4YeHe cYeTyMKka CTaHOBUTCS paBHbIM NPeayCTaHOBIIEHHOMY 3HAaYEHUH0,
BbI3blBasi NpepbiBaHUE, B CHETUMK 3arpyxaeTcsi HOBOE NnpeaycTaHOBMEeHHOe 3HadYeHune, a
AnNs BbIXOAOB YCTaHaBNMBaeTCs criedytolee coctosiHue. Korga npepbiBaHue Bbi3biBaeTCs
c6pocom, To 3arpykaeTcsi nepBoe NpeayCcTaHOBNEHHOE 3HAa4YeHWe U YCTaHaBN1BaloTCS
nepBble COCTOAHUS BbIXOAOB, U LIMKM NMOBTOPSAETCA.

Tak Kak YacToTa npepbiBaHWUi 3HAYUTENbHO MeHbLUe YacToThbl cyeTa HSC, To MoXeT BbITb
peann3oBaHO TOYHOE yrnpaBneHne CKOPOCTHBIMY onepauusaMm NPy OTHOCUTESBLHO Mariom
BNusaHuM Ha umkn CPU. MeTop 3akpenneHus npepbiBaHWI NO3BOMSET KaXayto 3arpy3ky
HOBOrO NPeAyCTaHOBIIEHHOIO 3HAYEHWSI BbINOSMHATE B OTAENBHON NporpaMme npepbiBaHUin,
obneryas ynpaeneHue coctosiHneM. (B kayecTBe anbTepHaTVBbl Bbl MOXETE BCE
npepbiBaHnst obpabaTbiBaTh B O4HOW NporpaMMe npepbIBaHNN.)

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02 125



Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

Bbi6op dpyHKUMOHanNbHOro HasHayeHusa ansa HSC

Bce HSC npu ogmHakoBoM pexume cyeTa paboTatoT oagnHakoBo. IMetoTes YeThbipe
OCHOBHbIX TUMNa BbICTPbIX CYETYMKOB:

o OpgHoMasHbIA CHETYUK C BHYTPEHHUM yNpaBneHuem HanpasneHnem
o OpHoMasHbI CHETUMK C BHELLUHUM yrnpaBreHnem HanpasneHuem

® [1ByxdasHbli CHETUUK C 2 TAKTOBLIMM BXO4aMun

e KsagpatypHbli A/B-cueTumk

HSC ntoboro Trna MoXHO ucnosnb3oBaTb € BXo4oM cbpoca munu 6e3 Hero. MNpu akTMBmnsauum
BxoAa cbpoca (C HEKOTOPbIMU OrPaHUYEHUSMI, CM. CrieaytoLyto Tabnuuy) Tekyllee
3HayeHue cbpacbiBaeTcs 1 ocTaeTcd cOpOLLEeHHbIM 40 AeakTuBM3aumm Bxoa copoca.

e  OyHKuMa yacToTbl: HekoTopble pexumbl HSC gonyckatoT Takoe KoHdurypmpoanne HSC
(Type of counting [Tun cyeTa]), 4TOObLI CHETUMK BblgaBarn 4acToTy BMECTO TEKYLLENO
yucna uMnynecoB. VimetloTca Tpu pasnuyHbixX MHTepBana nsmepeHus Yactotbl: 0,01; 0,1
unu 1,0 cekyHaa.

WHTepBan nsmepeHus 4actoTbl onpegenseT, kak yacto HSC BbluucnseT u BolgaeT HoBOE
3HayeHune YacToTbl. BbigaHHasa yacToTa ABnseTcA cpegHUM 3HadYeHneM, onpeaensemsiM
o6LLMM YMCNOM OTCHETOB 3a MOCNEAHUA HTepBan namepexus. Ecnun yactoTa
n3mMeHsieTcs 6bICTPO, TO BblAaHHOE 3HaYeHne ByaeT NPOMEXYTOYHOW BENNYNHON MeXay
MaKCUMarnbHOW U MMHUMarbHOW YacTOTOW Ha UHTepBarne n3MepeHus. 3HavyeHne 4YacToThl
Bcerga coobLlaeTcs B repuax (MMnynbcax B CeKyHAY) HE3aBUCUMO OT YCTaHOBIIEHHOO
WHTepBana nsMepeHnst 4acToTbl.

® Pexumbl paboTbl U BXOAbI cHeTYMKa: B cnegytowein Tabnuue nokasaHbl BXOAbI,
ncnonb3yemble AN Takux YHKUMIA, Kak reHepaTop TakTOBbIX MMMYNbCOB, yNpaBneHne
HanpasneHnem n copoc HSC.

OauH 1 TOT e BX0A, He MOXET BbITb MCMONb30BaH AN ABYX pa3HbIX PYHKLMIA, HO Nnoboin
BXO[, HE UCMOMb3yeMbli TEKYLLMM pexxumom paboTtel HSC, moxeT BbiTb ncnonb3oBaH
ans gpyron uenu. Hanpumep, ecnn HSC1 HaxoguTcsa B peXxume, KOTOPbI UCMOMb3yeT
BCTPOEHHbIE BXOAbI, HO He ucnonb3yeT BHewwHun copoc (10.3), To 10.3 MoxxHO
ncnonb3oBaTh AN NpepbiBaHU No obHapyxeHuto poHTa unm gns HSC2.

OnucaHue HasHayeHue Bxoga no yMOn4YaHuUO PyHKLUA

HSC1 BcTpoeHHsie | 10.0 10.1 10.3
unu curHaneHasi nnara | 14.0 14.1 14.3

unu koHTpons PTO 0'|PTOO WMmnynec | PTO 0 Hanpaenenne | -
HSC HSC: BcTpoeHHsble | 10.2 10.3 10.1
WNn curHanbHas nnata | 14.2 14.3 14.1

unu kouTpons PTO 1" PTO 1 WUmnynec | PTO 1 Hanpasnexve | -
HSC3? BcTpoeHHsbie | 10.4 10.5 10.7
HSC4® BcTpoetHbie | 10.6 10.7 10.5
Hscs? BcTpoeHHbie | 1.0 11.1 1.2
Wnu curHaneHas nnara | 14.0 14.1 14.3
HSC6* BcTpoeHHbie | 1.3 11.4 1.5
WIu curHaneHas nnara | 14.2 14.3 14.1
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OnucaHue HasHayeHue Bxoga no yMon4aHuKO DyHKUUA
Pexvm | OgHobasHbI CHETUYNK C BHYTPEHHUM Takr - - CueT nnm
ynpaBfieHWeM HarnpasieHnem yactoTa
Cb6poc | Cyet
OpHoasHbIi CHETUUK C BHELLHUM Takt Hanpasnenue - CueT nnm
ynpaBfieHUEM HarpaBeHnem yactoTa
Cbpoc | Cyer
[BYXTaKTHbIN CYETYMK C 2 TAKTOBLIMU TakT Bnepea TakT Hasag - Cyet unn
BXOAamu yactoTa
Cbpoc | Cuer
KsagpaTypHbii A/B-hasHbIl cHeTUmK daza A dasza B - CueT nnm
yactoTa
®Paza Z | Cyer
KoHTponb BbIXO4OB NocneaoBaTenbHOCTU Takt HanpasneHue - Cuet
umnynscos (PTO)'

KOHTpOIb BbIXOAOB MOCNEeA0oBaTENbHOCTM MMMYILCOB BCEraa UCMosb3yeT reHepaTop TakToBbIX MMMYILCOB U
HanpaBsneHve. Ecnu cooTBeTcTBYOWMIA Bbixod PTO CKOHUrypMpoBaH TOMbKO ANt UMMNYNbCOB, TO BbIXOA, HANpaBreHus,
Kak npaBusio, criegyeT UCMosb3oBaTb A1 cHeTa Bnepes.

HSC3 c Bxogom cbpoca HeBoamoxeH ansa CPU 1211C, koTopbIvi NoAAepXmMBaeT TONbKO 6 BCTPOEHHbLIX BXOA0B.
HSC4 HeBo3moxeH ans CPU 1211C, koTopbIi NoaaepKUBaeT TONbKO 6 BCTPOEHHbLIX BXOAO0B.
HSC5 n HSC6 nogpepxmsatotcs CPU 1211C n CPU 1212C Tonbko nNpy yCTaHOBKE CUrHarbHOWM nnarhbl.

OO6palueHue K Tekywemy 3HadyeHuo HSC

CPU coxpaHsieT TekyLlee 3HadveHue kaxgoro HSC B agpece Bxogaa (l). B cnegytowen
Tabnuue nokasaHbl agpeca, HadHayYeHHbIE N0 YMOMNYaHMIO TEKYLLEMY 3HAYEHUIO KaXXaoro
HSC. Bbl MoXxeTe uameHuTb |-agpeca onsa tekywero sHadeHus, namenns cesorictea CPU B
KOH(pUrypaumm yCTpomuCTB.

CKOPOCTHOW CYETYUK Tun gaHHbIX AApec no ymonyaHuio
HSCA1 Dint ID1000
HSC2 Dint ID1004
HSC3 Dint ID1008
HSC4 Dint ID1012
HSC5 Dint ID1016
HSC6 Dint ID1020

3HauveHus undpoBbIX BXOA0B/BbIX0A0B, Ha3Ha4YeHHbIX HSC, He MoryT ObITb NPUHYANUTENBHO
M3MEHEeHbI

LinchpoBble Bxoabl 1 BbIXOAbl, MCNOMb3YEMbl€ CKOPOCTHBIMU CHETYMKAMMK, Ha3HaAYaTCA npu
KOHbMrypmpoBaHum yCcTponcTB. Ecnu agpeca BXo40B/BbIXOA0B HAa3HAYeHbl 3TUM
YCTPONCTBaM, TO 3HAYEHUS 3TUX HA3HAYEHHbIX afpeCOB HE MOTYT OblTb U3MEHEHbI
PYHKUMEN NPUHYOUTENBLHOIO NPUCBanBaHNst 3HaYeHWI B Tabnuue HabnogeHus.
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6.1.3.4 KoHdurypupoBaHue CKOpOCTHOro cyeT4YmKa
CPU paet Bam BO3MOXHOCTb CKOH(PUIYpMpoBaTb 40 6 General
CKOPOCTHbIX cYeTuMKoB. KoHburypmposaHue N ——
napameTpoB kaxaoro otaensHoro HSC b PROFINET interface
ocyllecTtenseTcs vyepes ceonctea ("Properties”) CPU.  , painoio
Mocne aktueusauum HSC ckoHpurypupyimnte apyrue boAIZ

napameTpbl, Hanpumep, MYHKLMIO cYeT4KKa, High speed courters (
HayarbHble 3Ha4YEeHNs!, BO3MOXHOCTU cOpoca U

npepbiBaowmne cobbiTus.

Mocne koHdurypuposaHust HSC Bbl MoxeTe C
nomoulbto komaHabl CTRL_HSC ynpasnsite paboTton
HSC B cBoei Nonb3oBaTenbLCKON NporpaMmme.

MNosicHeHwe k pucyHky: High speed counters — CkopoCTHble
CUYETUUKY;

High speed counters (HSC)‘I
High speed counters {H3C)2
High speed counters (H3C)3
High speed counters (H3C)4
High speed counters (H3C)S
High speed counters (H3C)6
b Pulse generators (PTOFWH)

Startup

Tirne of day

r v v v v v

Protection

Systerm and clock mermory
Cycle time
Carnmunication load

Owerview of 0 addresses

fBlRokmposats]

[+]Enable tgis high speed counter for use
= a30MoKPOBaTbL STOT CKOPOCTHOW CHETHMK A1 UCNONb30BaHWsI]

TypePhRReUBing:  Coutiagr]
Cpefdinahpbesk:  SinfbmAbesasHLIN] 52|

InpuEAnuUrce nbgard CPLL inpur b

|4

Counting direction is specified by:  User program (internal directic =
[Hanpaenexue cyeta onpepensietcs] [[porpammoit I'IOJ'Ib3OBaTel'Iﬂ (BHYTpeHHee ynpaBneHne HanpaeneHnem)]
Initial counting direction:  Count up

[HayanbHoe HanpaBneHue cyeta] [CuyeT Brnepea]

[HawRmi iR 2HaveHns]

[HavanbHoe F@&éﬁ%"éﬁ%ﬁbﬂ&i] L
[HavanbHogratanietHes aHasere

[BRpraknptonsca]
@'T[&rﬂﬁelﬂﬁ;ddmemmmabm BHEILHhE BROgLchpocah EOpoerawalu@eT 3HaYeHNe cueTumkal
[YpoBeHb Ernrranactijecal [ArtusHbitBorEOKNIA]
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FeHepupoBaTh NpepbiBaHue Anis COBbITUS
/“SHaqume CYeTYMKa PaBHO ITASIOHHOMY 3HAYEHMIO"

|:,| Generate miemupt tor counter vahes =quals
reference valug svent:

Event momea: Counting walus equal refen
[Umsi cobBbiTnsa:  3HaveHne cyeTynka paBHO 3TANOHHOMY...]
Harirerupt — -

[AnnapaTtHoe npepbiBaHue]

Gensrars interupl o edemeal redet suent
[FeHepupoBaThb NpepbiBaHue Ans cobbiTvs "BHewwHuin copoc”]

ek b
[Umsa cobbiTns:]

[AnnapaTHoe npepbiBaHe]

[FeHepypoBaTh NpepbiBaHWe Ans cobbiTus "3meHeHre HanpaBneHus"]
Fy R N e
[Ums cobbiTus:]

[AnnapatHoe npepoisatine]

6.1.4 CpaBHeHue
e T| KomaHabl cpaBHeHWst MCNOnb3yOTCs A5 CPaBHEHUS ABYX
- | " BENMYMH, OTHOCSLLMXCSI K OQHOMY U TOMY e TWUMY AaHHbIX.
_l Int I_ ::; | Ecrn cpaBHeHme B Buae koHTakTa B LAD MMeeT 3HaueHme
VR = NCTUHA, To KOHTaKT akTMBmnampoBaH. Ecnu cpasHeHne B

Buae 6noka B FBD nmeet 3HayeHne UCTUHA, 1o Bbixoa
LAD FBD o6noka nmeet 3HayeHne NCTUHA.

|.|.|,eJ'IKHyB Ha KOMaHAae B NporpaMMHOM peaakTtope, Bbl MOXETE BbI6paTb TN CpaBHEHUA N
TN JaHHbIX N3 HUCNMagatoWwnx MeHto.

Tun oTHOWeHUs1 | CpaBHEHUE UCTUHHO, €CIN:
== IN1 paBHo IN2
<> IN1 He paBHO IN2
>= IN1 6onbLie unu pasHolN2
<= IN1 meHbLle unu pasHo IN2
> IN1 6onbLue, Yem IN2
< IN1 meHbLIe, YeMm IN2
MapameTp Tun AaHHbIX OnucaHue
IN1, IN2 Sint, Int, DInt, USInt, Uint, UDInt, Real, LReal, BenuuuHbl, nognexaiume
String, Char, Time, DTL, Constant CpaBHEHUIO
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Komangbl IN_RANGE n OUT_RANGE

IN_RANGE "IN_RANGE |
T ]
= - | MIN
| MIN VAL
1AL | b L
[DUT_RANGE [ OLUT_RANGE
™m ™
Sl L MM
{ M 1 VAL
{wal {Ma=
s
LAD FBD

C nomouubto komaHa IN_RANGE n OUT_RANGE
Bbl MOXETE MPOBEPUTL, HAXOAUTCS NN BXO4HOE
3Ha4YeHWe BHYTPU NN BHE 3a[jaHHOMo AnanasoHa
3HayeHun. Ecnv pesynbTatoMm cpaBHEHUS
sensietca NICTUHA, To Bbixog 6roka npuHumaeT
3HayeHne NCTUHA.

BxogHble napameTtpbl MIN, VAL n MAX gomkHbl
OTHOCMUTBLCS K O4HOMY 1 TOMY Xe TUMY OaHHbIX.
LLlenkHyB Ha KOMaHge B MpOrpaMMHOM
pefakTtope, Bbl MOXeTe BblOpaTh TUMN AaHHbIX U3
HUCMaZaoLLNX MEHIO.

Tun oTHoweHus | Pesynbtatom cpaBHeHus siBnsietcsa UCTUHA, ecnu:

IN_RANGE MIN <= VAL <= MAX

OUT_RANGE VAL < MIN unu VAL > MAX
MapameTp Tun AaHHbIX OnucaHue
MIN, VAL, MAX Sint, Int, DInt, USInt, Uint, UDInt, Real, Bxogbl komnapaTtopa
Constant
KomaHabl OK u Not OK
g - C nomouubto komang OK 1 NOT_OK MOXHO NpoBepuTb,
—0K |— [ ak | AeVICTBUTENBHO NN ABNAETCH 3TanoHHOe 3HaveHue
™ BXOAHbIX AaHHbIX BELLLECTBEHHbIM YNCIIOM B COOTBETCTBUN
- co cneundukaumen IEEE 754. Ecnn koHTakT B LAD
"IN '_ﬁﬁ':‘rjﬁ'ﬁ' npuHMMaeT sHadeHne MCTUHA, To OH aKTUBMU3MPOBaH W
—|NOT_DK}— i '_ nponyckaet Yyepes cebsa noTok curHana. Ecnu 6nok FBD
- npuHumaet 3HadeHne MCTUHA, To Bbixog 6noka Toxe
LAD FBD npuHumaet 3HadeHne NCTUHA.

3HadveHue Tvna Real nnn LReal siBnseTca HegonycTUMbIM, €Civ OHO paBHO +/- INF
(6eckoHeuHocTb), NaN (Not a Number [He uncno]), nnm oHo AeHopMann3oBaHo.
[leHopmanu3oBaHHOE YMCIO — 3TO YMCHI0, OYeHb Bnmskoe K Hynto. lNMpu pacyetax CPU
BMECTO AEHOPMarnu3oBaHHOro YMcna nogcTaBnseT HoMb.

Komanpa MpoBepka, ABNAETCA NN YMCNO BelleCTBEHHbIM, NPUHMMAET 3Ha4YeHue
UCTUHA, ecnu:

OK BxogHasi BenmunHa encTBUTENBHO SBNSIETCS BELWLECTBEHHbIM YNCITOM

NOT OK BxogHas BennynHa He siBNsieTCs BeLEeCTBEHHbIM YNCIOM

MapameTp Tun gaHHbIX OnucaHue

IN Real, LReal BxoaHble gaHHble
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6.1 OCcHOBHbIe KOMaHObI

6.1.5 ApucdpmeTnyeckme KomaHabl

KomaHAabl crioXxeHus, BblMMTaHUS, YMHOXeHuUA u aeneHus

T app |  DBnokosble apudmeTnHecKne KOMaHabl MCNOMNb3YTCA AN
w NporpaMMUpOBaHNS OCHOBHbIX apudPMETNHECKUX OnepaLni:
—EN ENO— o ADD: Cnoxenue (IN1 + IN2 = OUT)
i1 our|
Iz * SUB: Bbelumtanue (IN1 - IN2 = OUT)

*  MUL: YmMHoxeHume (IN1 * IN2 = OUT)
* DIV: Oenenne (IN1/IN2 = OUT)

an/I Lermio4YncieHHoM geneHnm D,pOGHaFl 4acTb 4YaCTHOro
0T6paCbIBaeTCﬂ, 4YTO NpUBOOUT K NOABIEHUIO LielTOYNUCNEeHHOoro
BbIXOQHOIo 3Ha4YeHus.

U.leﬂKHVITe noa nmeHem 6roka n Bbl6epI/ITe TN gaHHbIX U3 HACMaganwero MeHto.

Yka3aHue

MapameTpbl OCHOBHLIX apudmeTudeckmx komaHa IN1, IN2 1 OUT gomkHbl OTHOCUTLCS K
OLJHOMY U TOMY XK€ TUMY AaHHBbIX.

MapameTp Tun AaHHbIX OnucaHue

IN1, IN2 Sint, Int, DInt, USInt, Ulnt, UDInt, Real, LReal, Constant | Bxoabl apudmeTtudeckux
KOMaH[g,

ouT Sint, Int, DInt, USInt, Ulnt, UDInt, Real, LReal Bbixoa apudgpmeTmnyeckmx
KomaHp,

Ecnn apudpmeTudeckas komanaa aktususnposaHa (EN = 1), To OHa BbINOMHSAET yKa3aHHYo
onepauuio Hag BxoaHbiMu 3HadeHnsMn (IN1 1 IN2) n coxpaHsieT pesdynbTaTt no agpecy,
yKka3aHHOMY B BbIxogHOM napameTpe (OUT). Nocne ycneLwHoro BLIMONTHEHMS onepaunm
KomaHga yctaHasnueaeT ENO = 1.

CocTtosiHne | OnucaHue
ENO

1 HeT owmnbkm

0 PesynbTupytoLle 3HadeHne apudMeTUHECKON onepaumnm HaxoauTCst BHE 40MyCTUMOro
JunanasoHa 3Ha4YeHui Ansi BbiopaHHOro Tvna AaHHbIX. Bo3Bpalyaetcsa HaumeHbLuas
3Havallasi YacTb pesynbTarta, KoTopas NoaxoauT No pa3Mepy LieneBon BENNYMHE.

0 Henenve Ha 0 (IN2 = 0): Pe3ynbTaT HeonpeaeneH, 1 BO3BpaLLaeTcs HOfb.

0 Real/LReal: Ecnu ogHa 13 BxogHbIx BenuynH sinsietcs NaN (He ynicno), To
Bo3Bpawaetca NaN.

0 ADD Real/LReal: Ecnun 06e BxoaHbix BenunyuHbl (IN) paBHbl 6eckoHevHocTu (INF) ¢
pa3HbIMU 3HaKamu, TO 3Ta onepauust HegonycTMMa, 1 Bosspalyaetcs NaN.

0 SUB Real/LReal: Ecnn 06e BxogHbIx BenuunHbl (IN) paBHbl 6eckoHeuHocTr (INF) ¢
OQVHaKOBbIM 3HAKOM, TO 3Ta onepauus Hegonyctuma, u Bo3spawaetca NaN.

0 MUL Real/LReal: Ecnu ogHa n3 BxoaHbix Benu4uH (IN) paBHa Hynto, a gpyras INF, To
3Ta onepaumsa Hegonyctuma u Bo3spawiaercs NaN.

0 DIV Real/LReal: Ecnu o6e BxogHbix BenuunHel (IN) paBHbl Hynto unm INF, To aTta
onepauus Hegonyctuma u Bo3spallaetcs NaN.
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6.1.5.1 Komanpa MOD (nonyyeHue ocTtaTKa OT AeneHus)

MOD
m
—EN  END~
1IN auT
{2

KomaHga MOD (modulo) ucnonb3syeTcsa Ans BbINONHEHUS onepauum
IN1 modulo IN2.

Onepaumsa IN1 MOD IN2 = IN1 - (IN1 / IN2)*IN2 = napameTp OUT.

LLlenkHnte nog umeHem 6rnoka u BelbepuTe TMN AaHHbIX U3 HACNA4aloLWero
MEHIO0.

YKka3aHue

MapameTpbl IN1, IN2 1 OUT fomKHbI OTHOCUTBLCS K OOHOMY U TOMY Xe TUMy AaHHbIX.

MapameTp Tun gaHHbIX OnucaHue
IN1 1 IN2 Int, DInt, USInt, UInt, UDInt, Constant Bxopbl 6noka
ouT Int, DInt, USInt, Ulnt, UDInt Bbixop 6noka
CocTosinne | OnucaHue
ENO
1 HeT oLwmnbkm
0 3HadveHune IN2 = 0, napameTpy OUT npucBavBaeTcsi 3Ha4EHME HOMb
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Pykosodcmeo o npo2paMmMupo8aHUHo

KomanHpga NEG

[HEE |
e
—EN END -
{IN ouT

6.1 OCcHOBHbIe KOMaHObI

KomaHga NEG (oTpuuaHune) ncnonbayeTtcs Ans U3MEHeHNs 3Haka
napameTpa IN n coxpaHeHus pesynsTtaTta B napametpe OUT.

LLlenkHuTe nog nmeHem 6roka 1 BbIGEPUTE TUM OAHHLIX U3 HUCMAOAIOLEro
MEHI0.

Yka3saHue

MapameTpsbl IN 1 OUT gomKHblI OTHOCUTLCS K OOHOMY U TOMY Xe TUMNY AaHHbIX.

MapameTp Tun gaHHbIX OnucaHue
IN Sint, Int, DInt, Real, LReal, Constant Bxoa apudpmeTnyeckon
KOMaHzbl
ouT Sint, Int, DInt, Real, LReal Bbixog apudmeTnyeckomn
KOMaHzbl
CocTtosinue | OnucaHue
ENO
1 HeTt owmnbkn
0 Pes3ynbTupytollas BenuunHa HaxoguTcest 3a npegenaMu 4onycTUMoro AnanasoHa
Ans BbIOpaHHOro Tuna AaHHbIX.
Mpumep ana Sint: NEG (-128) pnaet +128, 4yTo npesbillaeT MakcnMarbHoe
3HayYeHne Ans 9Toro Tuna AaHHbIX.
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KomaHpabl yBeninyeHnsa " ymeHbLeHUA Ha 1

134

| DEC
= EM END =
{IN/OUT

KomaHab! INC 1 DEC ncnonbsytotca ans:
* yBenu4yeHus Ha 1 Lenoro yncna co 3Hakom unm 6e3 3Haka

INC (yBennuenue Ha 1): napameTtpy IN/OUT npucsanBaeTcs 3HadyeHue

IN/OUT + 1

* yMEeHbLUEHUS Ha 1 LLenoro yucna co 3Hakom unm 6es 3Haka

DEC (ymeHblueHuve Ha 1): napametpy IN/OUT npucsanBaetcs

3HadeHue IN/OUT -1

U.leﬂKHVITe nog meHem 6roka u Bbl6epVITe TN gaHHbIX U3 HAUCNagakuwero

MEHIO.

MapameTp Tun gaHHbIX OnucaHue
IN/OUT Sint, Int, DInt, USInt, Uint, UDInt Bxoga v Bbixog apndmeTmnyeckomn
KOMaHAbl
CoctosiHue | OnucaHue
ENO
1 HeT owmnbkm
0 PesynbTupytollas BenuunHa HaxoguTces 3a npegenaMum gonycTUMoro ananasoHa

ana Bbl6paHHOI’O TUNa OaHHbIX.

Mpumep aonga Sint: INC (127) gaet -128, 4To BbIXOAMT 3a Npeaensl 40NyCTUMOro
AvnanasoHa AN 3TOoro TMna AaHHbIX.
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KomaHpga o6pasoBaHunA abCoNOTHOro 3Ha4YeHus

ABS
m
—EN  ENDR
L

KomaHga ABS mncnonbayeTtcst Ans nonyyYeHus abCcontoTHOro 3HaveHus
LLerioro unm BeLwecTBEHHOrO YMucna co 3Hakom ans napametpa IN un
coxpaHeHus pesynbtata B napametpe OUT.

LLlenkHnte nog umeHem 6noka n BeiGepuTe TMM SaHHbIX U3 HACNAZatoLLEero
MEHI0.

Yka3saHue

MapameTpbl IN 1 OUT gomKHblI OTHOCUTLCS K OAHOMY U TOMY e TUNY AaHHbIX.

MapameTp Tun faHHbIX OnucaHue
IN Sint, Int, DInt, Real, LReal Bxoa apudpmeTnyeckon
KOMaHAbl
ouT Sint, Int, DInt, Real, LReal Bbixog apudmeTnyeckomn
KOMaHAbl
CocTtosiHue | OnucaHue
ENO
1 HeT owinbku
0 PesynbTupytollee 3HavyeHne apuMeTUYECKON onepaLm HaxoauTcs 3a npegenamMm
JonycTUMOoro avanasoHa Anst BbiIGpaHHOro Tuna AaHHbIX.
Mpumep ans Sint: ABS (-128) gaet +128, 4To BLIXOAUT 3@ Npeaeribl 4oMyCTUMOro
[auanasoHa Ans 9Toro Tuna AaHHbIX.
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Komanabl MIN n MAX

]

e

—EN ENO =
N our
ETHZ

—EH ENO =
{IN1 OouT |
(M2

Komange! MIN (MuHumMyM) 1 MAX (MakcMMyM) MCNonb3yroTcs Cneayowmnm

obpasom:

* MIN cpaBHuBaeT 3HauyeHus asyx napameTpos IN1 n IN2 n npucsanBaet
MUHUManbHoe (MeHbLulee) 3HayeHne napameTtpy OUT.

* MAX cpaBHuBaeT 3HayeHusa asyx napameTpos IN1 1 IN2 un
npucsaveaeT MakcumarnbHoe (bonbluee) 3HayeHne napameTtpy OUT.

LLenkHuTe nog nmeHem 6noka n BeiGepute TMN AaHHbIX U3 HACNAAAoLWLEro

MEHIO.

YkasaHue

MapameTpbl IN1, IN2 1 OUT fomKHbI OTHOCUTBCS K OGHOMY M TOMY XXe TUMY AaHHbIX.

MapameTp Tun gaHHbIX OnucaHue
IN1, IN2 Sint, Int, DInt, USInt, UInt, UDInt, Real, Bxogbl apudmeTmyeckon
Constant KOMaHAbl
ouT Sint, Int, DInt, USInt, Uint, UDInt, Real Bbixoa apudpmeTnyeckon
KOMaHzbl
CocTtosinue | OnucaHue
ENO
1 HeT owwmnbkm
0 Tonbko Ans Tuna gaHHbiX Real:
e OpauH unu oba Bxoda He aBnsATCA BelecTBeHHbIMK Ymucnamm (NaN).
e Pesynetupytowunii Beixogq OUT paBeH +/- INF (6eckoHe4HOCTb).
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KomaHnpa npoBepKU rpPaHNYHbIX 3Ha4YeHUHn

C nomouubto komaHas! LIMIT Bbl MOXXeTe NpoBepuTb, HAXOAUTCA MM 3HaYeHWe napameTpa
IN BHYTpU JonycTMMOro agvanasoHa, onpegensemoro napametrpamv MIN n MAX.
3HauyeHune OUT dukcupyetcs Ha 3HadeHun MIN unu MAX, ecnu sHadeHue IN Haxoautcs
BHe 3TOro AnanasoHa.

Ecnu 3HaveHne napameTtpa IN HaxoauTcs BHYTPU 3alaHHOro amanasoHa,

LIMIT
T
=EN END =
{ MIN ouT ¢
{IN
A

TO 3HayeHue IN coxpaHsaeTcsa B napameTpe OUT.

Ecnu 3HaveHue napameTpa IN HaxoauTCs BHe 3a4aHHOro AvManasoHa, To

3HadeHuto OUT npucBamBaeTtca 3HayeHne napametpa MIN (ecnu

3HadeHue IN meHbLue, Yyem 3HadveHne MIN) nnm sHayeHne napameTpa

MAX (ecnu 3HaueHue IN GonbLue, yem 3HavyeHne MAX).

LU,eJ'IKHVITe nogd meHem 6roka u Bbl6epVITe TN gaHHbIX U3 HUCMagawero MeHH.

YkasaHue

MapameTpbl MIN, IN, MAX n OUT gomkHbl OTHOCUTBCA K OGHOMY U TOMY XXe TUMY AaHHbIX.

MapameTp Tun gaHHbIX OnucaHue

MIN, IN n MAX Sint, Int, DiInt, USInt, Uint, UDInt, Real, Constant Bxoabl apudmeTnyeckomn
KOMaHgbl

ouT Sint, Int, DInt, USInt, Uint, UDInt, Real Bbixoa apudmeTnyeckon
KOMaHAbl

CocTtosiHne ENO

OnucaHune

HeT owinbkm

Real: Ecnn ogHo nnn 6onee 3HadeHun ana MIN, IN u1 MAX pasHo NaN (He
yuncro), To Bo3spawtaerca NaN.

Ecnun MIN Gonblie, yem MAX, 3HaveHue IN npucsauBaetcs Bbixogy OUT.
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ApucdmeTtnyeckme onepauum ¢ nnaBaroLlen TOYKON

Onepaumm ¢ nnaBatoLLEer TOYKOM MCMOMb3YHTCA A5 NPOrpaMMUpoBaHns apndpmeTnyecknx
dyHKUMIA ¢ TMNOM gaHHbIX Real unu LReal:

SQR: Keagpar (IN 2= OUT)
SQRT: KeagpaTtHblii kopeHb (VIN = OUT)
LN: HaTtypanbHbin norapudgpm (LN(IN) = OUT)

EXP: HatypanbHas skcnoHeHumanbHasa oyHKUuS (e N =QUT), rae ocHoBaHue
e =2.71828182845904523536

SIN: Cunyc (sin(IN paguaH) = OUT)

COS: Cosine (cos(IN pagnaH) = OUT)

TAN: TanreHc (tg(IN pagman) = OUT)

ASIN: ApkcuHyc (arcsin(IN) = OUT paguan), rae sin(OUT paguaH) = IN
ACOS: ApkkocuHyc (arccos(IN) = OUT paaman), rae cos(OUT paguaH) = IN
ATAN: ApktanreHc (arctg(IN) = OUT paguaH), rae tg(OUT paguaH) = IN

FRAC: Opo6Has yacTb (paspsabl nocrne 4ECATUYHOM TOYKU B YMCTE C NaBatoLLeln
Touykom IN = OUT)

EXPT: Bo3seneHue B cteneHb (IN1 N2 = ouT)

—sam | LLlenkHuTe nog nmeHem 6roka n BbIGEpUTE TUM OAHHbIX U3 HACNA4ALWEro
Fieal | mMeHto. MapameTtpel EXPT IN1 1 OUT Bceraa siBnsiTCa BELWECTBEHHBIMU
-_IEJ‘ g_ﬁ- yucnamu. Ans napameTpa akcnoHeHTbl IN2 Bbl MoxeTe BblGpaTh TVN
| [JaHHbIX.
EXPT |
Read =777 |
—EN EMOD
1IN ouT |
{INZ
MapameTp Tun AaHHbIX OnucaHue
IN, IN1 Real, LReal, Constant Bxoabl
IN2 Sint, Int, DiInt, USInt, Uint, UDInt, Real, LReal, Bxog EXPT
Constant
ouT Real, LReal Bbixoabl
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g;‘g”‘“”e Komanga |Ycnosue PesyniTat (OUT)
1 Bce HeT owmnbku Honyctnmbln pesyneTtat
0 SQR PesynbTaT BbIXOOUT 3a Npeaensl +INF
[onycTumblx 3HavyeHun ansa Real/LReal
IN paBHsetcs +/- NaN (He yucno) +NaN
SQRT IN oTpuuartensHo -NaN
IN paBHO +/- INF (6eckoHeuHoCTb) unu +/- | +/- INF nnm +/- NaN
NaN
LN IN paBHo 0.0, oTpuuatensHo, -INF vnm - -NaN
NaN
IN paBHoO +INF unmn +NaN +INF nrim +NaN
EXP PesynbTaT BbIXOOUT 3a Npeaensl +INF
JonycTumbix 3HavyeHun anga Real/LReal
IN paBHO +/- NaN +/- NaN
SIN, COS, IN paBHO +/- INF unu +/- NaN +/- INF nnu +/- NaN
TAN
ASIN, IN BbIXOAMT 3a npeernbl 4ONyCTUMOro +NaN
ACOS nuanasona ot -1.0 go +1.0
IN paBHO +/- NaN +/- NaN
ATAN IN paBHo +/- NaN +/- NaN
FRAC IN paBHO +/- INF unu +/- NaN +NaN
EXPT IN1 paBHo +INF, a IN2 He paBHo -INF +INF

IN1 oTpuuaTensHo nnu -INF

+NaN, ecnu IN2 nmeet
TN Real/LReal,
-INF B npoTtuBHOM

cnyyae
IN1 nnmn IN2 pasHo +/- NaN +NaN
IN1 paBHo 0.0, a IN2 umeeT Tun Real/LReal | +NaN

(Tonbko)
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6.1 OCHOBHbIe KOMaHObI

6.1.6

KomaHaa Move

KomaHabl nepegaym mn 61104HOM nepegaviun

140

MOVE
—EN  EHO =
M OuTl}

| MOVE_BLE | [ UMOVE_BLK

=EN END = —EN END =
{iN ouT | {IM our |
{COUNT | COUNT

Komangpbl nepenavun Ncnorb3yrTCA ONA KONMPOBaHNA 3J1€EMEHTOB aHHbIX B HOBBbIN agpec
B NamMATn n I'Ip606pa3OBaHMﬂ 13 OJHOro Tna AaHHbIX B ,u,pyr017|. I'Ipvl 9TOM WUCTOYHUK
OaHHbIX HE N3SMEHAETCA.

¢ MOVE: KonupyeT anemMeHT AaHHbIX, XpaHALKUACA No onpeaeneHHoMy afpecy B HOBbI

agpec

* MOVE_BLK: lNpepbiBaemas nepegava, kotopasi KonupyeT OrioK 3/1IEMEHTOB LaHHbIX B
HOBLIN agpec

* UMOVE_BLK: HenpepbiBaemasi nepegava, kKotopasi Konupyet OfoK 3N1eMEHTOB
OaHHbIX B HOBbIM agpec

MOVE

MapameTp Tun AaHHbIX OnucaHue

IN Sint, Int, DInt, USInt, Uint, UDInt, Real, LReal, Byte, Appec NCToyHMKa
Word, DWord, Char, Array, Struct, DTL, Time

ouT Sint, Int, Dint, USInt, Uint, UDInt, Real, LReal, Byte, Llenesown agpec
Word, DWord, Char, Array, Struct, DTL, Time

MOVE_BLK, UMOVE_BLK

MapameTp Tun gaHHbIX OnucaHue

IN Sint, Int, DInt, USInt, Uint, UDInt, Real, HavanbHbI agpec UCTOYHMKa
Byte, Word, DWord

COUNT Ulnt Yncno aneMeHToB JaHHbIX,

nognexawux KonmpoBaHuo

ouT Sint, Int, DInt, USInt, Uint, UDInt, Real, HauvanbHbI agpec HasHavyeHns

Byte, Word, DWord
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YkasaHue

Mpaeuna gns onepauuin KONMPOBaHUA AAHHbIX

e [1na konupoBaHus AaHHbIX TUna Bool ncnonesyiite SET_BF, RESET_BF, R, S nnn
BbIXOAHY0 KaTyLKy (LAD)

» [Ins xonupoBaHWs OTAENbHOro dNeMeHTapHOro Tuna AaHHblx ncnonedynte MOVE

e [1na KonMpoBaHWs MaccuBa AaHHbIX anemMeHTapHoro Tuna ncnonesyrite MOVE_BLK unnu
UMOVE_BLK

e [Ins konmpoBaHusi CTPYKTYpbl ncnonb3yrte MOVE
e [1na konMpoBaHusi cTpoku ncnonbsynte S_CONV
e [1na konvpoBaHWs OTAENbHOro CUMBOMA B CTpoke ncnonesyrte MOVE

* KomaHgbl MOVE_BLK n UMOVE_BLK He MOryT ncnomnb3oBaTtbCs Ansi KOMMPOBaHUS
MacCMBOB UMK CTPYKTYp B obnactu namsatu |, Q nnm M.

Komanga MOVE konupyeT oTAENbHbIN 3NEMEHT AaHHbIX M3 UCXOAHOro afgpeca, ykasaHHOro
B napameTpe IN, B LeneBon agpec, onpegensembivi napametpom OUT.

Komangbl MOVE_BLK 1 UMOVE_BLK umetoT gononHutenbHein napametp COUNT.
COUNT onpegenseT, CKOMbKO 3feMeHTOB AaHHbIX konupyeTtcs. Yucno 6anTtos Ha
KONMpyeMmblli 3NEMEHT 3aBMCUT OT TUMAa AaHHbIX, Ha3HAaYEHHbIX MMEHAM NepPeMeEHHbIX
napameTpoB IN n OUT B Tabnuue nepemeHHbix MJIK.

Komanabel MOVE_BLK n UMOVE_BLK oTtnuuatotcsa gpyr oT gpyra cnocobom o6paboTku
npepbIBaHNIA:

® Bo Bpems ncnonHeHuss MOVE_BLK npepbiBatolne cobbiTusi CTaBATCSA B ovepenb U
obpabartbiBatoTca. Vicnonb3ynte komaHgy MOVE_BLK, ecnu gaHHble no agpecy
Ha3Ha4vyeHus nepeaayun He UCNONb3YTCA B nognporpamme BHyTpy OB npepbiBaHui unu,
€Cnn NCNonb3yKTCs, TO LeneBble AaHHble He 06A3aTenbHO A0MKHbI OblTh
cornacoBaHHbiMU. Ecnin onepauns MOVE_BLK npepbiBaeTcs, To nocnegHuin
nepefaHHbIN 3N1EMEHT JAaHHbIX MOMHOCTBIO U HENPOTMBOPEYMBO HAaXOAMTCS MO LeneBoMy
agpecy. Onepauua MOVE_BLK Bo306HOBNSAETCA MO OKOHYaHUK ncnonHexnms OB
npepbIiBaHNUNA.

® [IpepbiBaHWSA CTaBATCH B o4epeb, HO He 0OpabaTbIBalOTCA, NOKa HE 3aBEpLUNTCS
ncnonHenne UMOVE_BLK. Vcnonbsynte komangy UMOVE_BLK, ecnn onepaums
nepegauv goskHa 6biTb 3aBeplLueHa, a uenesble AaHHble HENPOTUBOPEYMBbLI, 40
ucnonHeHuns nognporpammbl OB npepbiBaHWi. [JononHUTENbHYO MHGOPMAaLMIO Bbl
HargeTe B pasgerne O CornacoBaHHOCTM AaHHbIX (CTp. 96).

Mocne BbinonHeHusa komanabl MOVE napametp ENO Bcerga npuHvmaeT 3HaveHune

NCTUHA.
CocTtosiHue Ycnosue PesynbTtart
ENO
1 HeT owmbku Bce COUNT anemeHTOB ycneLHo
CKOMMPOBaHbI
0 WcxopHas obnacTte (IN) nnu uenesas Moaxoaswme no pasmepy
o6nactb (OUT) npeBbilIaeT MMEILWYHOCS B | UMEIOLLENCS NaMSTU 3NEMEHTbI
pacnopsbkeHnn obnactb NamsTu KonupytoTcs. HacTb anemMeHToB He
KonupyeTcs.
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

KomaHAabl 3anonHeHuns

142

[TFILL_BLE | Komangb! FILL_BLK 1 UFILL_BLK ncnonb3aytoTcs criegytolwmm oopasom:
"fr;' Eﬂ:';":' e FILL_BLK: KomaHaa npepbiBaemoro 3anofiHeHns 3anonHseTt
{ COUNT onpeaeneHHbln gManasoH aapecoB KONUAMMU 3a4aHHOMo afieMeHTa
- OaHHbIX.
[ UALLBLE | e UFILL_BLK: KomaHaa HenpepbiBaeMOro 3anofiHeHUs 3anofnHseT
—EM END — onpeaeneHHbln gManasoH aapecoB KONUAMU 3a4aHHOMo anemMeHTa
{IN QuT| OaHHbIX.
{COUNT
MapameTp | Tvn gaHHbIX OnucaHue
IN Sint, Int, DIntT, USInt, UInt, UDInt, Real, BYTE, AJpec NCTOYHMKA AaHHbIX
Word, DWord
COUNT USint, Ulnt KonnyecTtBo 3r1ieMeHTOB AaHHbIX,
noanexalnx KonMpoBaHuio
ouT Sint, Int, DIntT, USInt, Uint, UDInt, Real, BYTE, LleneBow agpec anst 4aHHbIX
Word, DWord
YkasaHue

MpaBuna gns onepauuni 3anosIHEHUA

[na 3anonHeHuna aaHHbiMu TUNa BOOL ucnonb3yinte SET_BF, RESET_BF, R, S unu
BbIXOAHYO KaTywwky (LAD)

[nga 3anonHeHnsa oTAenbHbIM 3feMeHTapHbIM TUMOM AaHHbIX ucnonb3yinte MOVE

[na 3anonHeHMs MmaccmBa anemMeHTapHoro Tuna gaHHblx ncnonbaynte FILL_BLK unn
UFILL_BLK

[nsa 3anonHeHnsa oTAenbHOro cMMBona B CTpoke ucnonb3ynte MOVE

KomaHngb! FILL_BLK n UFILL_BLK He moryT ucnonb3oBaTbCs Ang 3anofiIHEHNs MacCUBOB
B obnactax namsartu |, Q unm M.
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Pykoeodcmeo 1o npozpamMmupo8aHuUto
6.1 OCcHOBHbIe KOMaHObI

C nomouubto komaHg FILL BLK n UFILL_BLK anemeHT gaHHbIX ncTouHMKa IN konupyeTcs B
MECTO Ha3HayeHusl, MPUYeM HavanbHbIV agpec 3TOro MecTa onpegensdeTcs napameTpomM
OUT. Mpouecc konupoBaHus 1 3anofiHEHUS COCeAHMX aApecoB NPOOOIMKaeTCs 4O TeX nop,
noka Konm4ecTBo konumn He ByaeT pasHo napameTpy COUNT.

Komange! FILL_BLK 1 UFILL_BLK otnuyatotca gpyr ot gpyra cnocobom obpaboTkum
npepbIiBaHUIA:

® Bo Bpewms ncnonHenus FILL_BLK npepbiBatowimne cobbiTvsi CTaBATCA B oyepenb U
obpabartbiBatoTca. Vicnone3ynte komaHay FILL_BLK, ecnn aaHHble no agpecy
HasHa4YeHus He NUCnonb3yTes B nognporpamme BHyTpy OB npepbiBaHnin Unu, ecnm
NCNOMb3ylTCS, TO LieneBble AaHHbIe He 06a3aTenbHO JOMKHBI O6bITb COrnacoBaHHbIMM.

® [IpepbiBaHNs CTaBATCA B ouepeab, HO He o6pabaTbiBalOTCA, NOKa He 3aBepLUMTCS
ucnonHeHne UFILL_BLK. Vcnoneayiite komanay UFILL_BLK, ecnu onepauus
3anonHeHnsa AomKHa ObITb 3aBepLUeHa, a LeneBble JaHHble HEeNPOTMBOPEUNBLI, 40
ucnonHeHuna nognporpammbl OB npepbiBaHUiA.

CoctosiHne |Ycnosue PesynbTtart
ENO
1 HeT owwmnbkn AnemeHT IN 6bIN yCnewHo ckonMpoBaH
Bo Bce COUNT ueneBbix agpecoB
0 LleneBas o6nactb (OUT) npeBbiiaeT Moaxoasime no pasmepy umMeroLLencs
OOCTynHyto obnactb namsTu namsTy anemMeHTbl konupytoTcs. YacTb
3/1EMEHTOB HEe KOMupyeTcsl.
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

6.1.6.1 KomaHnpa Swap (o6meH 6anToB)
T SWAP | KomaHoa SWAP vcnonb3syeTtcs Ansg MU3aMeHeHus nopsaka crieijoBaHns
i 6anToB B 2-6aiTOBLIX 1 4-6aiTOBLIX 3NeMeHTax AaHHbIX. BHYTpu kaxxgoro
={EN ENO=  GanmTa nopsigok 6utoB He MeHsieTcs. [ocne BbinonHeHus komaHabl SWAP

M our napameTtp ENO Bcerga npuHumaeT 3HadeHne NCTUHA.

LLlenkHnTe nog umeHem 6roka u BelbepuTe TMN AaHHbIX U3 HUCNAAaoLero

MEHIO.
MapameTp Tun AaHHbIX OnucaHue
IN Word, DWord HopMmanbHO pacnonoxeHHble 6anTbl AaHHbIX
B napametpe IN
ouT Word, DWord M3aMeHeHHbI nopsaaok pacnonoxeHus
OanToB B napametpe OUT

Mpumep: NMapameTp IN = MBO Mpumep: NMapameTtp OUT = MB4,

Mepepn BbinonHeHnem SWAP Mocne BbinonHeHns SWAP
Appec MBO  MB1 MB4 MB5
W#16#1234 12 34 34 12
WORD MSB LSB MSB LSB
Anpec MBO MB1 MB2 MB3 MB4 MB5 MB6 MB7
DW#16# 12 34 56 78 78 56 34 12
12345678
DWORD MSB LSB MSB LSB
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Pykosodcmeo o npo2paMmMupo8aHUHo

6.1.7 Mpeobpa3oBaHue

KomaHpa npeoGpasoBaH ns

CONY
M |

—=EN END =

1IN ouT

6.1 OCcHOBHbIe KOMaHObI

Komanga CONVERT npeobpasyeT arneMeHT AaHHbIX U3 O4HOro Tmna

OaHHbIX B gpyron. LenkHuTte nog umeHem 6noka, a 3atem Bbibepute TUMbI
panHbix ans IN n OUT 13 HucnapatoLero cnmcka.

Mocne BbIGOpa TUNa JaHHbLIX UCTOYHKUKA (MpeobpasoBaTh U3) B HACNAAAOLWEM CrUCKe
oTobpaxaloTcs BO3MOXHble Npeobpa3oBaHus (npeobpasoBaTh B). [Npeobpa3oBaHns U3 u B
BCD16 orpaHunyeHbl TUNoM gaHHbix Int. NMpeobpasoBaHust 3 n B BCD32 orpaHnyeHbl
TUnom ganHbix Dint.
LLlenkHute nog nmeHem 651oka u BbibepuTe TUNbl JAHHBIX U3 HUCNAAAoLWUX MEHIO.

MapameTp | Tun gaHHbIX OnucaHue
IN Sint, Int, Dint, USInt, Uint, UDInt, Byte, Word, DWord, 3HayeHue IN
Real, LReal, Bcd16, Bcd32
ouT Sint, Int, DInt, USInt, UInt, UDInt, Byte, Word, DWord, 3HaueHue IN,
Real, LReal, Bcd16, Bcd32 npeobpa3oBaHHOE B HOBbIN
TWN AaHHbIX
CocTosiHue OnucaHue Pesynbrtar OUT
ENO
1 HeT owmnbkm Honyctumbin pegynbTat
0 IN paBHO +/- INF unu +/- NaN +/- INF nnu +/- NaN
0 PesynbTat BbIXOAUT 3a Npegensl OUT yctaHaBnuBaeTcs Ha
4ONycTUMOro AvanasoHa Afsi Tuna AaHHbIX | 3HaYyeHue, 3anMcaHHoe B MNnafLlem
ouT Gante IN
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

KomaHabl Round u Truncate

AOUND | ROUND npeobGpa3yeT BeLecTBEHHOE 4ncho B uenoe. [JpobHas yacTtb
Eff“' o DE';:I}: BELLECTBEHHOIO YMcna okpyrnsetcs go onwkavwero yenoro (IEEE —

OKpyrneHue go bnwxkanwero). Ecnm BellecTBEHHOE YMCIO HAXoAMTCS
TOYHO Mexay ABYMS uenbiMu (Hanp., 10.5), To BeLLECTBEHHOE YMCIO
okpyrnsieTcs oo vYetHoro ymcna. Hanpumep, ROUND (10.5) = 10 nnn
ROUND (11.5) = 12.

TRUNC | TRUNC npeobpa3syeT BeLLeCTBEHHOE YMCho B Lenoe. [JpobHas vyactb

M ouT |

fE':“" '“E’E':u! BeLLeCTBEHHOro uncna otbpacbiBaetcs (IEEE — okpyrneHue o Hyns).
I ouT |
MapameTp Tun faHHbIX OnucaHue
IN Real, LReal Bxoa ans ynucna ¢ nnasawowen
TOYKOM
ouT Sint, Int, DInt, USInt, Uint, UDInt, Real, LReal OKpyrneHHbI Unu
LieNOYMCNEHHbIN BbIXO4
CocTtosiHue | OnucaHue Pe3ynbTtat OUT
ENO
1 HeT owmnbkm HonycTumbln pesynbTtat
0 IN paBHO +/- INF unu +/- NaN +/- INF nnu +/- NaN

KomaHpgbl nony4yeHuns n3 BelwecTBEHHOro Y1ucna onuxaniiero 6onbLuero unm 6nuxanwero
MeHbLUero Lenoro yucna

[ cEL | KomaHga CEIL (ot ceiling — notonok) npeobpasyeT BeLeCTBEHHOE YMCO
iE':I‘-"““‘::E B HaMMeHbLLee Liernoe 4Ynucno, 6onbliuee Uni pasHoe BeLeCTBEeHHOMY
I ouT| uncny (IEEE — okpyrneHue o + 6ecKoHeYHoCTH).
| FlODR |  FLOOR (floor = non) npeo6pa3syeT BeLecTBEeHHOE YNCIO B Hanbornbliee
o ef | uenoe umcrio, He NpesbiluaKLLEe 3TOTO BeLecTBeHHOro Yncna (IEEE —
I gutl.  OKpyrneHue no — 6eCKOHeYHOCTH).
MapameTp Tun gaHHbIX OnucaHue
IN Real, LReal Bxon ans yucna ¢
nnasatoLLLEN TOYKOWN
ouT Sint, Int, DInt, USInt, Ulnt, UDInt, Real, LReal Mpeobpa3zoBaHHbI
BbIX0g
CocTtosiHue | OnucaHue Pe3ynbTtat OUT
ENO
1 HeT owmnbkm JonycTumbln pesynbTtat
0 IN paBHO +/- INF unu +/- NaN +/- INF nnu +/- NaN
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Pykosodcmeo o npo2paMmMupo8aHUHo

6.1.71

6.1 OCcHOBHbIe KOMaHObI

KomaHAabl MaCLLITaGMpOBaHVIﬂ n HOpManusauumuum

KomaHAabl MaCLIJTaGVIpOBaHVIiI n HOpManusauumnm

[ SCALE X |
Redl 1o 772
—~EN  EWOL
| MM ourt |
{VALUE

HORM_X ;
17 toReal |
—EM END =
| WIN ouT |
{VALLIE
| Mt

SCALE_X macwtabupyeT HOpMann3oBaHHbIA BELLECTBEHHbIN NapameTp
VALUE, rge (0,0 <= VALUE <= 1,0), B TN AaHHbIX 1 gMana3oH 3Ha4YeHWH,
yKkasaHHble B napameTtpax MIN n MAX:

OUT = VALUE (MAX — MIN) + MIN

Insa komangbl SCALE X napameTpbl MIN, MAX n OUT gomkHbl OTHOCUTBLCSA
K OQHOMY U TOMY Xe TUMy AaHHbIX.

NORM_X HopmanuayeT napameTp VALUE BHyTpn gManasoHa 3HavyeHui,
ykasaHHoro B napametpax MIN n MAX:

OUT = (VALUE - MIN) / (MAX — MIN), rge (0,0 <= OUT <= 1,0)

Onsa komangbl NORM_X napameTtpbl MIN, VALUE 1 MAX 0OMmKHbI
OTHOCUTBLCH K OGHOMY M TOMY K€ TUMY OAHHbIX.

LLlenkHuTe nog umeHem 6roka 1 BbIGEpUTE TUM OAHHBIX U3 HUCMAAAIOLWEro MEHIO.

MapameTp

Tun AaHHbIX OnucaHune

MIN

Sint, Int, DInt, USInt, Ulnt, UDInt, Real Bxon onst MMHMManbHoro

3Ha4YeHnAa ananasoHa

VALUE

SCALE_X: Real
NORM_X: Sint, Int, DInt, USInt, Uint, UDInt, Real

BxogHoe 3Ha4yeHne onsa
MacLUTabupoBaHNs Unu
HopManusaumm

MAX

Sint, Int, DiInt, USInt, Uint, UDInt, Real Bxopn ans makcumanbHOro

3Ha4YeHnAa ananasoHa

ouT

SCALE_X: Sint, Int, DInt, USInt, Uint, UDInt,
Real
NORM X: Real

MacwTabnpoBaHHoe nnm
HOpMann3oBaHHOE BbiIXxOAQHOE
3HayeHve

YkasaHue

MapameTp VALUE komaHgbl SCALE_X gomkeH HaxoAUTbLCA B AMana3oHe 3Ha4YeHu

(0,0 <= VALUE <=1,0)

Ecnu napameTtp VALUE BbIxoanT 3a Npegensl 3T0ro gManasoHa, To:

* onepauus NIMHENHOro MaclTabnpoBaHNs MOXeET BblaaBaTb 3Ha4yeHna OUT, meHbLune
napameTtpa MIN nnu npeebiwatowme napametp MAX gnsa sHaveHunn OUT, Haxoasawmxcsa
BHYTPY AnanasoHa 3HayveHuin anga tuna gaHHeix OUT. [ng aTnx cnyvyaes UCNONHeEHMEe
komaHgbl SCALE_X yctanaenuaet ENO = NCTUHA.

* BO3MOXHO reHepupoBaHMe MaclUTabUPOBaHHbIX YNCEN, KOTOPblE HE HAXOASATCS B
AnanasoHe JonyCTUMbIX 3HayYeHui ang Tuna gaHHelx OUT. Torga napametp OUT
yCTaHaBMMBaETCA Ha NPOMEXYTOYHOE 3HAYEeHNE, paBHOE HaMMeHee 3Ha4YMMON YacTun
MacLTabupoBaHHOIO BELLECTBEHHOIO YMCna nepes okoHYaTeNnbHbIM NpeobpasoBaHNEM
B Tun AaHHbix OUT. Onsa aTux cnyyaeB ncnonHeHune komaHasl SCALE_X yctaHaBnueaet
ENO = JT1OXb.

MapameTp VALUE komaHabl NORM_X pomxeH HaxoauTbCs B Anana3oHe 3Ha4YeHumn
(MIN <= VALUE <= MAX)

Ecnu napameTp VALUE meHblie, yem MIN, unu 6onblue, 4em MAX, To onepauust
NMHENHOro MaclLUTabupoBaHMs MOXET BblAaBaTb HOpManuM3oBaHHble 3HaveHust OUT,
meHbLimne 0.0 nnn 6onbine 1.0. B aTom cnyvae mncnonHeHne komanabl NORM_X
yctaHaBnmBaeT ENO = UICTUHA.
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

npegens! 4onycTMMOro
AvanasoHa ans Tuna AaHHbIX
ouT

CocTtosiHue | Ycnosue PesynbTtat OUT
ENO
1 HeT ownbku Honyctumbin pedynbTat
0 PesynbTaTt BbIXOAUT 3a [MpomexyTouHbIN pe3ynbTaT: HaumeHee 3Hauumas

4YacCTb BeLEeCTBEHHOIo Yncna nepen
OKOHYaTellbHbIM npeo6pasoBaHmeM B TUN OaHHbIX
OUT.

0 MapameTp MAX <= MIN SCALE_X: HanmeHee 3Hauunmas 4acTb
BeLlecTBeHHoro vncna VALUE, koTopon
3anonHseTCs y4acToK NaMaTu, OTBOAMMbIV NOA
OUT.
NORM_X: 3HaueHue VALUE B Tune gaHHbix VALUE,
pacluMpeHHoe Ans 3anofiHeHUs yd4acTka namsaTu
pasmepom B ABOWNHOE CMOBO.

0 MapameTp VALUE = +/- INF VALUE 3anuceiBaetcs B OUT

unu +/- NaN
6.1.8 YnpaBneHue nporpamMmmon

KomaHabl nepexopa v MeTKU nepexoaa

KomaHgpbl ynpasJieHud ﬂpOFpaMMOVI MCNOJb3YyKTCA ONA BO34ENCTBUSA Ha
nocnengoBaTesibHOCTb UCNOJTHEHUA NMporpamMmMbl B 3aBUCUMOCTU OT TeX UITN UHbIX ycnosvu7|:

Lebelname  JMP: Ecnin umeeTca notok curHana k katywke JMP (LAD),
NP unun ecnn Bxog 6noka JMP npuHumaeTt 3HayeHne UICTUHA

Lakoerl_roaimee
—{ P}

Labed_name
—f{ JEFH}—

(FBD), To ucnonHeHune nporpamMmmbl MpogoKaeTcs C NepBow

KOMaHAbl nocne yKa3aHHOl7I METKW.

Label_iarne JMPN: Ecnu oTcyTcTBYET NOTOK curHana K katywke JMP
JMPN | (LAD), nnu ecnu Bxog 6noka JMP npuHumaeT 3HaveHue

JIOXb (FBD), TOo ncnonHeHue nporpamMmmbl NpoAomKaeTcs ¢

I'IepBOIZ KOMaHObl nocne yKa3aHHOI;1 METKMW.

Label_name

Label_name

LABEL [MeTka]: MeTka mecTa HazHadyeHus 4nsi KOMaHabl

= nepexoga JMP unu JMPN.

LAD

FBD

MapameTp

Twun gaHHbIX

OnucaHune

Label_name

VaeHTnmkaTop MeTkn

MaeHTudumkaTop ANA KoMaHA nepexoda U
COOTBETCTBYIOLIAsi MeTKa MecTa nepexoga

MimMeHa MeTOK co3fatoTcsa HenocpeacTBeHHbIM BBOAOM komaHabl LABEL. Mmetowmecs B
pacnopsKeHnn MeHa MeToK s nNong ¢ UMeHamMu MeTok nepexoga komang JMP n JMPN
MOXXHO BblOpaTb C MOMOLLIbI CMMBOMA NOAAEPXKKM NapameTpa. Bl MoxeTe Takke
HenocpeacTBEHHO BrneyaTaTb MM MeTku B komaHay JMP unn JMPN.
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Pykosodcmeo o npo2paMmMupo8aHUHo

6.1 OCcHOBHbIe KOMaHObI

KomaHpa ynpaBneHus ucnonHeHuem nporpammsl Return_Value [Bo3Bpawaemoe 3HauyeHue]
(RET)

LAD FBD
"Fimtum, Value™ “Rugtuar Ve Komanpa RET ucnonbe3yetcsa onsa saBepLieHust
——{RET }— RET | NCMOJTHEHUS TekyLero 6roka.
MapameTp Twn OnucaHue
OaHHbIX
Return_Value Bool MapameTp "Return_value" komaHabl RET HasHavaeTcs Beixogy ENO
BblI3blBaemoro 65oka B Bbl3blBatoLLEM Groke.

Heobs3aTenbHasa komaHga RET ucnonb3yeTtcs Ans 3aBepLUeHMs UCMONTHEHNS TEKYLLEro
6noka. B Tom n Tonbko B TOM criyyae, ecrniv MMeeT MeCcTo MOTOK curHana kK katywke RET
(LAD) unu ecnu Bxog 6noka RET npuHumaet 3Havenne WCTUHA (FBD), To ncnonHeHne
nporpaMmmbl TekyLlero 6noka 3aBepLUaeTcs B 3TOM MECTe M KOMaHAbl, criegytoLme 3a
komangon RET, He ncnonnaoTtca. Ecnu Tekywimin 6nok sienaetca OB, To napameTp
"Return_Value" urHopupyetcs. Ecnn Tekywnin 6nok sensetca FC nnu FB, To 3HadeHune
napameTpa "Return_Value " nepegaetcsa 06paTHO B BbI3bIBaIOLLYIO NPOrpaMMy Kak
3HayeHne ENO BbI3biBaeMoro 6roka.

Y Bac HeT HeobxoaumocTu BcTaBnAaTb RET B kayecTBe nocrneagHen komaHabl B 611oke; 3To
NPONCXoauUT aBToMaTn4yeckun. Bbl MoxeTe BCTaBUTbL Heckornbko komaHg RET B oguH m TOT xe
onok.

O6pa3supl WaroB Ans ucnonb3oBaHns komaHabl RET BHyTpu kogoBoro 6noka FC:
25.CospganTe HOBbIN NpoekT u BcTaBbTe FC:
26.Pepaktupyiite FC:

— BcraBnsitte koMaHabl M3 KaTanora KoMaHa.

— BcraBbte komangy RET, Bknoyasi ogvH 13 crieylowmx aneMeHToB A4S napameTtpa
"Return_Value":

TRUE (MCTUHA), FALSE (JTOXb) nnu agpec B namMaTh, KOTOPbIW yKkasblBaeT
Tpebyemoe Bo3BpaLLlaemMoe 3HaveHme.

— BcTasnante cnegyowme KomaHgbl.
27 .Bbizosute FC 13 MAIN [OB1].

Bxoa EN 6noka FC B kogoBom 6rnoke MAIN gomxeH npuHate 3HavyeHne MCTUHA, utobbl
HayaTb ucnonHexue FC.

3HaveHue, onpegensemoe komaHgon RET B FC, 6yaoeT HaxoguTbcsa Ha Bbixoge ENO 6noka
FC B kogoBom 6noke MAIN nocne ncnonHeHus 6noka FC, ons KOToporo noTok curHana kK
komaHge RET npuHan sHavyeHne NCTUHA.
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.1 OCHOBHbIe KOMaHObI

6.1.9 INNornyeckue onepauun

Komanpabl AND (K1), OR (UJ1A) n XOR (uckniouatowwee UINA)

AND | AND: Jlornyeckoe W ansa tunos gaHHbix BYTE, WORD n DWORD
e ""'”’dEHU L OR: lornyeckoe VI ansa Tunos gaHHbix BYTE, WORD n DWORD
{1 ouT XOR: Jlornyeckoe nckniovatowee UMM ans tunos gaHHeix BYTE, WORD
2 n DWORD
LenkHuTe nog umeHem 6noka n BeiGepute TN AaHHbIX U3 HACNAZAoLWEero
MEHI0.
MapameTp Tun AaHHbIX OnucaHue
IN1, IN2 Byte, Word, DWord JNornyeckne Bxopbl
ouT Byte, Word, DWord Jlornyecknn Bbixon,

Bbi6opom Tvna gaHHbix napameTpbl IN1, IN2 n OUT ycTaHaBnmBatoTCA Ha OAMH U TOT Xe
Tvn gaHHblx. CooTBeTcTBYOWME BrTOBbIE 3HaYeHus IN1T 1 IN2 noruyecku conpsratoTcs,
hopMMpys Nornyeckin 4BoMYHbIN pedynbtaT B napameTtpe OUT. [Nocne BbINONHEHUs aTnx
komaHg ENO Bcerga npuHumaet 3HadveHne NCTUHA.

KomaHpa nHBepTMpoBaHus

e
=EH ENO =
|IM ouT |

Komanga INV ncnonb3yetcsa ons nonyyYeHms ABOUYHOMO AOMOMHEHUS 4O
eavHuubl napameTpa IN. [lononHeHne Ao eanHuLbl obpa3syeTcs
WHBEPTMPOBAHMEM 3HaYeHMs Kaxgoro 6uta napametpa IN (3ameHa
kaxkgoro 0 Ha 1 u kaxxgon 1 Ha 0). Nocne BbINONHEHNST 3TOM KOMaHAbI
ENO Bcerga npuHumaet 3HaveHne ICTUHA.

|.|.|,eJ'IKHI/ITe noa nmeHem 6roka n BbI6€pVITe TN gaHHbIX U3 HACMagawero MeHHo.

MapameTp Tun gaHHbIX OnucaHue

IN Sint, Int, Dint, USInt, Uint, UDInt, Byte, Word, DWord | SnemeHT gaHHbIX,
noanexawimm
MHBEPTUPOBAHMUIO

ouT Sint, Int, Dint, USInt, Ulnt, UDInt, Byte, Word, DWord | IHBepT1pOBaHHbI BbIXOA
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KomaHpabl KoanpoBaHuAa n gpekoanpoBaHunsa

ENCD | —oeea | Komanaa ENCO npeobpasyert (koaupyeT) 6uToBbIi 06pas B
| | ™ | [ABOWYHOE YKCIIO.
—{EM ENO=  —{EM ENO— Komanga DECO npeobpasyeT (oekogmpyeT) OBOMYHOE
N ouT} N OUT-  yucno B GUTOBBLIN 0Bpas.

LLlenkHuTe nog umeHem 6roka 1 BbiGepUTe TUM OAHHbLIX U3
HMUCNaaaloLLEro MEHIO.

MapameTp | Tun AaHHbIX OnucaHue

IN ENCO: Byte, Word, DWord | ENCO: but obpa3s ans kogupoBaHusi
DECO: Ulint DECO: 3Ha4yeHue ansa gekoanpoBaHus

ouT ENCO: Int ENCO: 3akoampoBaHHoe 3HaveHve
DECO: Byte, Word, DWord | DECO: [JlekognpoBaHHbIi GUTOBLIN 06pa3

KomaHnga ENCO npeobpasyet napameTp IN B ABOMYHOE 4YMCNO, COOTBETCTBYIOLLEE
MOSIOXKEHUIO CaMOro MrajLero yctaHoBneHHoro 6muta napametpa IN, n Bo3BpaluaeT
pesynbTat B napameTp OUT. Ecnn napameTp IN paseH 0000 0001 unmv 0000 0000, To B
OUT BosBpaluaeTcs 3HadeHne 0. Ecnu 3HadveHune napameTpa IN pasHo 0000 0000, To ENO
yctaHaBnmBaeTcs B JIOXKb.

KomaHnga DECO pekoampyeT gBouyHoe 4uncro us napametpa IN, yctaHaBnuBas
COOTBETCTBYIOLLYIO GuTOBYIO No3uuuto B napametpe OUT B 1 (Bce ocTarnbHble OUTHI
yctaHaBnmBatotcs B 0). Nocne BbinonHeHusa komaHasl DECO ENO Bcerga npyHumaet
3HaveHne NCTUHA.

Bbibopom Tna gaHHbix Byte, Word nnn DWord ans napameTtpa OUT komaHasl DECO

orpaHnyMBaeTcs nonesHbl AnanasoH napametpa IN. Ecrnv 3HavyeHue napameTpa IN

BbIXOAWT 3a npeaernbl None3Horo gvanasoHa, To BbiNonHsaeTcsa onepaums modulo ans

N3BreYEHNs MNaawmnx aHavawmx GUToB, Kak Noka3aHo HUXeE.

ButoBbin agnanasoH gns napameTpa IN komangsl DECO:

® 3 6uTta (3HayeHus 0-7) IN ncnonbsytotca ans ycraHosku 1 6utoson nosnumm B 6arite
ouT

® 4 6uta (3Ha4yeHus 0-15) IN ncnonb3yroTca Anst yCTaHOBKM 1 GUTOBOW NO3NLMK B CIIOBE
ouT

® 5 6uToB (3HaveHusa 0-31) IN ncnonbaytoTca gns yctaHoBku 1 6GUTOBOIM NO3nLUMK B
nBoriHom crniose OUT

3HaueHue IN gna DECO 3HaueHue OUT gnsa DECO (nekoamMpoBaHue No3vuum oTAENbLHOro
ouTa)
Byte OUT (8 6utoB):

MuH. IN 0 00000001

makc. IN 7 10000000

Word OUT (16 6uTtoB):
MuH. IN 0 0000000000000001
makc. IN 15 1000000000000000

DWord OUT: (32 6uTa):

MUH. IN 0 00000000000000000000000000000001
makc. IN 31 10000000000000000000000000000000
CocTtosinHne ENO YcnoBue PesynbTaTt (OUT)
1 HeT ownbku JonycTtumbii Homep buta
0 IN paBHO Hynto OUT ycraHaBnuBaeTcs B HOMb
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KomaHnabi BbiGopa (SEL) n mynbTunnekcuposaHus (MUX)

EEp * KomaHpa SEL npucsavBaeT 0gHO 13 ABYX BXOAHbIX 3HAYEHUN
¥ | napameTpy OUT, B 3aBMCMMOCTM OT 3HayYeHns napameTpa G.

ji” Eltl'i'__ * KomaHga MUX npucsanBaeT 0gHO M3 HECKONbKMUX BXOLHbLIX 3HAYEHWI
= napameTpy OUT, B 3aBMCMMOCTU OT 3Ha4YeHus1 napameTpa K. Ecnu
[ 3HadeHue napameTpa K BbIXOAWT 3a npeaensl 40nyCTUMOro
' AwanasoHa, To napameTpy OUT npucsanBaeTcsa 3Ha4yeHne napameTpa
i-_iﬁ__ ELSE.
;EH ?T"'Em] LLlenkHnTe nog umeHeM Grioka u BbiOEpUTE TUM AaHHbLIX U3 HACMAa4aloLLEero
i | MEHIO0.
{ i
my
{ELSE
SEL Twn AaHHbIX OnucaHune
G Bool CenekTopHbIi
nepeknoyaTenb:
e J1OXb ana INO
¢ WNCTUHA ana IN1
INO, IN1 Sint, Int, DInt, USInt, Uint, UDInt, Real, Byte, Word, Bxogbl
DWord, Time, Char
ouT Sint, Int, DInt, USInt, Uint, UDInt, Real, Byte, Word, Bbixop,
DWord, Time, Char
MUX Twn gaHHbIX OnucaHune
K Ulint 3HauyeHne
nepekntoyaTens:
e 0pansalINO
e 1 ansa IN1
INO, IN1,.... Sint, Int, DInt, USInt, Uint, UDInt, Real, Byte, Word, Bxoabl
DWord, Time, Char
ELSE Sint, Int, DInt, USInt, Ulnt, UDInt, Real, Byte, Word, 3ameHsoLLee BXogHoe
DWord, Time, Char 3HayeHne
(dbakynbTaTMBHO)
ouT Sint, Int, DInt, USInt, Uint, UDInt, Real, Byte, Word, Bbixog
DWord, Time, Char
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BxoaHble nepeMeHHble 1 BbIXOAHAs NepeMeHHas A0MKHbI OblTb OJIHOMO U TOTO Xe Tuna
OaHHbIX.

e KomaHpa SEL Bcerga ocyllectenseT Bol6op Mmexay ABYyMsi 3HadeHnsamu IN.

e KomaHga MUX nocne ee BCcTaBku B NporpaMMHOM pefakTope Bcerga umeet asa
napameTpa IN, Ho oHa MoXeT BbITb paclumpeHa fobaBneHnem elle HeCKONbKNX
napameTpos IN.

Ons nobaBneHus v yganeHnst BXOAHbIX NapaMeTpoB koMaHabl MUX gencteyinte
cnegyroLwmm obpasom:

e [Ins noGaBneHnst Bxoda LWeNKHUTE NPaBon KraBuLen MbILLW Y OOHOIO U3 MMEHLLIMXCS
napameTpoB IN u BeibepuTe komaHay "Insert input [BctaBuTb Bxoa)".

o [Ins yaaneHus Bxoda LWeNKHUTE NPaBoi KNaBuULLEN MbILLN Y OAHOIO U3 UMEOLLMXCS
napameTpos IN (ecnu umeetcs bonee Yem ABa nepBoHayanbHbIX BXoda) u BelibepuTe
komaHgy "Delete [YpanuTs]".

Koabl ycnoBumn: ENO Bcerga npuHumaet 3HadeHne WCTVHA nocne BbINONHEHUSA KOMaHAbI

SEL.
CocTtosinne ENO Ycnosue MUX PesynbTaTt BhinonHeHnsa MUX B OUT
(MUX)

1 HeT owmbkn BbibpaHHoe 3HaueHune IN
npuceavBaeTcs napametpy OUT

0 K 6onbLue unu paBHo yncny MapameTp ELSE He 3agaH:

napameTpos IN OUT He meHsieTcA

ELSE 3apaH:
3HayeHue ELSE npucsavBaetca
napametpy OUT
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6.1.10 Onepauuu caBura n LUMKNMYeCcKoro caBura

KomaHaa caBura

sip | KomaHabl caBura ucnonb3yloTcsa Ans cMmeleHusa 6utosoro obpasa
¥ | napametpa IN. Pesynbtat npucsavsaetca napametpy OUT. Napametp N
‘_IEN” E’L‘.?" onpeaensieT GUTOBbLIX NO3NLNIA, HA KOTOPbIE OCYLLECTBMSAETCA CABMI:
N | * SHR: CpeuHyTb buToBbIi 06pa3 Bnpaso

* SHL: CasuHyTb 6MTOBLIN 0Opa3 BNeBo

U.leﬂKHVITe nog umeHem 6roka u Bbl6epl/ITe TUN AaHHbIX N3 HUCMadatowero Crimcka.

MapameTp Tun faHHbIX OnucaHue
IN Byte, Word, DWord ButoBbIi 06pas, nognexawmn cosury
N Ulnt Yucno BGMTOBbLIX NO3ULMIA, Ha KOTOpbIe

ocyulecTBngaeTca casur

ouT Byte, Word, DWord BuToBbIi 06pa3 nocne onepauuv cagura

® [1pu N=0 cgsur He npousBoguTtcs, 1 3HadveHue IN npuceamBaeTcsa napameTtpy OUT.
® BuTOBbLIE MNO3ULMM, KOTOPbIE OCBOOOXAAKTCA Onepaumen caBura, 3anoHATCA HYNSMU.

e Ecnu yncno nosunumi, Ha KoTopble ocylecTnsieTcs casur, (N) npesbiwaeT Ymcno 6utos
B LienesoM 3HayeHuu (8 ansa 6avita, 16 ana cnosa, 32 Ans BOWHOrO Crosa), To Bce
nepBoOHaYanbHbIe 3Ha4YeHNs 6UTOB BUT BLIABUMAIOTCA U 3aMEHSAIOTCA HyNAMU (BbIXOgy
OUT npwucsavBaeTcs HyneBoe 3Ha4YeHne).

e [1nsa onepauun casura ENO Bcerga npuHumaet 3HayeHne WCTUHA.

Mpumep SHL ans pasmepa aaHHbix Word: BctaBka Hynen Ha ocBo6oauBLUMECs NO3ULUN
IN 1110 0010 1010 1101 3HayeHne OUT nepen nepsbiM 1110 0010 1010 1101
COBUIOM:
lMocne nepBoro casura: 1100 0101 0101 1010
Mocne BTOpOro capwra: 1000 1010 1011 0100
Mocne TpeTbero casura: 0001 0101 0110 1000
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KomaHaa umknuyeckoro casura

6.1 OCcHOBHbIe KOMaHObI

wor 1 C nomoLubio KOMaHA LMKINMYECKOro cABura Bbl MOXETE LIMKIUYECKN
e casuratb 6uToBkIN 06pa3 napameTtpa IN. Pe3ynbtaT npucBavBaeTcs
:':H" ET_‘I?_' napameTpy OUT. Mapametp N onpegensieT 4ncno 6UToBbIX NO3NLWIA, Ha
W KOTOPOE OCYLLECTBAETCH LIMKINYECKUIA COBW.

* ROR: Uuknuyecknin copur 6utosoro obpasa BnpaBo
* ROL: Unknuuecknin cosur butoBoro obpasa BreBo

|.|.|,EJ'IKHI/IT6 nog umeHem 6roka u Bbl66pI/ITe TN gaHHbIX N3 HACMagaknwero MeHto.

MapameTp Tun gaHHbIX

OnucaHune

IN

Byte, Word, DWord

ButoBbIi 06pas, nognexaun
LMKIIUYECKOMY COBUTY

N Ulnt Yucno GMTOBbIX NO3ULMIA, HA KOTOpOEe
OOIMKEeH OblTb NPOM3BEAEH LUKINYECKUI
coBur

ouT Byte, Word, DWord BuToBbI 06pa3 nocne onepaumm

LIMKITMYECKOro casura

® [1pn N=0 yuknuyeckuii caBur He NpomnssoamnTcs, U 3HavyeHue IN npucsanBaeTcs

napameTpy OUT.

BuToBLIE O@HHbIE, BblABUraeMble C O[IHOM CTOPOHbI LIeNeBOoro 3HaveHuns, BOBUraloTcs C
APYroli CTOPOHbI LieNeBoro 3HaYeHUs!, Tak YTO HU OAHO M3 NepBOHaYasibHbIX GUTOBbLIX

3Ha4YeHU He TEPAETCA.

Ecnu uncno 61ToBbIX NO3ULNMIA, Ha KOTOPOE OCYLLLECTBRAETCA Lmknmyeckuii cagur, (N)
npeBbILIaeT YMcno 6UToB B LileneBom 3HadyeHuu (8 gnsa 6ariTa, 16 gnsa cnoea, 32 ons
ABOWHOro Croea), TO UMKIUYECKUn COBUI BCE PaBHO BbINOMHAETCS.

ENO Bcerga npuHumaet 3HadeHne MCTUHA nocne BbINOHEHMS KOMaHZA LIMKITMYECKOro

caBura.

Mpumep ROR ansa paHHbIX pasmepa WORD pa3smep: Butbl, BbiaBUraemble ¢ NpaBol CTOPOHbI,
BABUraloTCsl C IeBOW CTOPOHbI

IN

0100 0000 0000 0001

3HaueHve OUT nepepn nepBbiM
LMKITUYECKUM COBUIOM:

0100 0000 0000 0001

[Nocne nepBoro LMKNNYeCKoro
caBura Bnpaso:

1010 0000 0000 0000

[Nocne BTOpOro LmMKnNn4eckoro
caBura Bnpaso:

0101 0000 0000 0000
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6.2 PacwmnpeHHble KoMmaHAabI

6.2.1 O6wme napameTpbl OLIMOOK ANA pacWMpPEeHHbIX KOMaHA

OnuncaHns paclumpeHHbIX KOMaHg cogepxat ceefeHus 06 owmnbkax atana UCNOSTHEHNS,
KOTOpbI€ MOTYT NPOU30NTK AN KaXaon KomaHabl. Kpome 3Tnx owmboK, BO3MOXHbI Takke
obLume owmnbkun, NpuBeaeHHbIe HUXe. Ecny npm ncnonHeHn KogoBoro 6roka NpoMcxoauT
ofgHa u3 obmx owmbok, To CPU nepexoaut B coctosiHne STOP, ecnu Bbl He ucnonb3yeTe
BHYTPU 3TOro Kogosoro 6roka komaHgy GetError unu GetErrorlD gns doopmupoBaHus
3anporpamMmmMupOBaHHON peakLmy Ha 3Ty OLLNOKY.

3HauyeHue Koaa oWnGKu OnucaHue

(W#16#....)

8022 O6nacTb And BBoAa CNULLKOM Mana

8023 O6nacTb Ans BbIBOAA CNULIKOM Mana

8024 Heponyctumas obnactb BBOAa

8025 Heponyctumas obnacTe BbiBOAA

8028 Heponyctumoe HasHayeHne BXOOHOro 6uta

8029 Heponyctumoe HasHavyeHune BbIXogHOro 6uta

8030 O6nacTbio BbiBoga saBnsetcs DB, 3alluLLeHHbIN OT 3anucu
803A DB He cyuiecTtByeT
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Pykosodcmeo o npo2paMmMupo8aHUHo

6.2.2

KomaHAabl onsa 4yacoB u KaneHgaps

KomaHAabl ans 4yacoB u KaneHAaapA

6.2 PacwupeHHble KoMaHObI

KomaHgbl 4ns 4acoB M Kanengaps UCNonb3yrTca A4S pacyeToB, CBSA3aHHbIX C KaneHaapem

N BPEMEHEM.

o T_CONV npeobpasyeT Tun AaHHbIX 3Ha4YeHns BpemeHu: (Time to Dint [Bpems B ABoriHOEe
uenoe]) unu (DInt to Time [[BoliHoe Lenoe Bo Bpems))

e T_ADD cknagbiBaet 3HadeHust Time n DTL: (Time + Time = Time) nnn (DTL + Time =

DTL)

e T_SUB Bbluutaet 3HayeHuns Time n DTL: (Time - Time = Time) unu (DTL - Time = DTL)

e T_DIFF BbigaeTt pasHocTb Mexay AByms 3HadveHnammn DTL kak 3HavyeHue Time: DTL -

DTL = Time
Twn AaHHbIX Pa3mep (B [onycTtumbie gnanasoHbl
ourax)
Time [Bpems] 32 oT T#-24d_20h_31m_23s_648ms o

XpaHuTtca Kak

T#24d_20h_31m_23s 647ms
oT -2 147 483 648 mc o +2 147 483 647 mc

CT1pykTypa gaHHbix DTL

oa: Ulnt 16 o1 1970 po 2554

Mecsau;: USInt 8 ot 10012

Oenb: USInt 8 ot 1 go 31

[eHb Hepenn: USInt 8 0T 1=BockpeceHbe fo 7=cybboTa
Yac: USInt 8 ot 0 go 23

MwuHyTa: USInt 8 ot 0 po 59

CekyHga: USint 8 ot 0 go 59

HaHnocekyHgb!: UDInt 32 o1 0 0o 999,999,999

T_CONYV (npeobpa3zoBaHne BpeMeHn) NpeobpasyeT Tun gaHHbIX Time B Tvn

[ T_COWV |
terd el AaHHbIx DInt, nnm ocywecTtenset obpatHoe npeobpasoBaHue 13 Tuna

=|EN F[';‘U?- JaHHbIX DInt B TN gaHHbIX Time.

{In ut |
MapameTp Tun Twvn gaHHbIX OnucaHue

napameTpa

IN IN Dint, Time BxogHoe 3HayeHne Tuna Time nnu Dint
ouT ouT Dint, Time MpeobpasoBaHHoe 3Ha4eHne Tuna Dint unn Time

Bbi6epute Tunbl gaHHbIX IN 1 OUT 13 Hucnagatowmx CrinckoB Nog MMeHEM KoMaHab!.

[ T_ADD
| 77710 Tiene
—EH
lim out |

{In2
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Bo3aMOXHbI onepauun ¢ AByMA TMnamMmn aHHbIX:

® Time + Time = Time
e DTL + Time =DTL

MapameTp Tun Tun pgaHHbIX OnucaHue
napameTtpa
IN1 IN DTL, Time 3HayeHue Tuna DTL unu Time
IN2 IN Time 3HaveHuve Tvna Time, KOTOpPOoe HYyXXHO NpubaBnTb
ouT ouT DTL, Time Cymma trna DTL unu Time

Bbibepute Tun gaHHbIx IN1 M3 HUCNagatowero cnyucka nog CnMcKoM KoMaHabl. Beibop Tvna gaHHbIX
IN1 ycTaHaBnvBaeT Takke TN AaHHbIX napameTpa OUT.

77 1o Time |
4EN  END}
(111 ouT I

In2

T_SUB (BbluuTaHne BpeMeHM) BbluMTaeT 3HaveHne tuna Time B IN2 n3 IN1
(3Hayenwue Tuna DTL vinn Time). Mapametp OUT BblgaeT 3HaveHne
pasHoCTH, ucnonbdys Tnn gaHHblx DTL nnn Time.

Bo3aMOXHbI onepauun ¢ AByMA TMnamMmn gaHHbIX:

® Time - Time = Time
e DTL-Time =DTL

MapameTp Tun Tun pgaHHbIX OnucaHue
napameTpa
IN1 IN DTL, Time 3HayeHue tuna DTL unu Time
IN2 IN Time 3HaveHve Tvna Time, KOTOPOE HYXXHO BbIYECTb
ouT ouT DTL, Time PasHocTb Tna DTL unu Time

Beibepute Tun gaHHbIx IN1 M3 HUCNagatowero cnvcka nog MMeHeM KoMaHabl. Beibop Tvna gaHHbIX
IN1 ycTaHaBnvBaeT Takke TN AaHHbIX napameTpa OUT.

| T0IFF | T _DIFF (pa3HoCTb BpeMeH) BbluMTaeT 3HaveHne Tuna DTL B IN2 n3
_-E?JTLMET::;L 3HaveHust Tuna DTL B IN1. MapameTp OUT BbigaeT 3HaueHne pasHocTy,

Il gut L MCnonb3ysa TN gaHHbIX Time.

{in2 |+ DTL-DTL =Time
MapameTp Tun Tun pgaHHbIX OnucaHue

napameTtpa

IN1 IN DTL 3HayeHuve Trna DTL
IN2 IN DTL 3HadveHue Tvna DTL, KoTopoe HYXHO BblHECTb
ouT ouT Time PasHocTb Tuna Time

Koabl ycnoBumn: ENO = 1 o3HavaeT, 4To owmnbkm He npomsowwno. ENO = 0 n napameTtp
OUT = 0 — owmbku:

® Heponyctumoe 3HayeHune DTL

® Heponyctumoe 3HadeHne Time
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KomaHnab! ansa pa60Tb| C Yyacamm

KomaHgbl ons paboTbl ¢ YacaMy MO3BONAT YCTaHABNMBATb M CYUTBIBATb CUCTEMHbIE Yachl
MJIK. [ina BeiBoAa 3Ha4YeHW AaTbl U BpeMEHU UCnonb3yeTcs Tvn gaHHbix DTL.

Ctpyktypa DTL Pasmep JonycTumbie guanasoHbl
Nopa: Ulnt 16 buToB o1 1970 po 2554

Mecsuy;: USInt 8 buTtoB ot 10012

Oexb: USInt 8 6uTtoB ot 1 go 31

[eHb Hepenn: USInt 8 buTtoB oT 1=Sunday go 7=Saturday
Yac: USInt 8 butoB ot 0 o 23

MwuHyTa: USInt 8 6utoB ot 0 go 59

CekyHga: USInt 8 buTtoB ot 0 go 59

HaHocekyHab!: UDInt 32 buta o1 0 0o 999,999,999

Wi_aT3_1 |

WR_SYS_T (3anucb cucteMHOro BpemeHu) ycTaHaBnmBaeT Yacbl UICTUHHOIO

DoTL
e o= BpemeHu IMNMJIK ¢ nomoLublo 3HavyeHus Tvna gaHHeix DTL B napametpe IN.
L e OT0 3HayeHne BpeMeHU He y4YnUTbiBaeT HU MECTHOrO YacoBOro nosica, Hu
nepexofoB Ha 3MMHee Bpemsi 1 o6paTtHo.
MapameTp Twun Tun OnucaHue
napameTpa | AaHHbIX
IN IN DTL McTuHHOe Bpems, nognexatlee yCTaHOBKE B
cuctemMHbix Yacax MNJK
RET_VAL ouT Int Ko ycnoBus BbINOMHEHWS
ol RD_SYS_T (cuntblBaHWE CUCTEMHOIO BPEMEHMW) CYMTLIBAET TEKyLLEe
=m  mo.  cuctemHoe Bpems n3s MNJIK. 310 3HayeHne BpeMeHn He yYnThIBaeT HU
o o= MECTHOrO 4acoBOro MNosica, HWU NepexoaoB Ha 3umMHee Bpems 1 o6paTHo.
MapameTp Tun Tun OnucaHue
napameTpa | AaHHbIX
RET_VAL ouT Int Koa ycrnosus BbINONHEHUS
ouT ouT DTL Tekywiee cuctemHoe Bpems MNK
CENGS RD_LOC_T (cunTbiBaHME MECTHOIO BpEMEHMW) NPEAOCTABMSAET TEKyLLEe
- o~ MecTHoe Bpems MJIK kak Tun gaHHbIx DTL.
BT wad
o
MapameTp Tun Tun OnucaHue
napameTpa | AaHHbIX
RET_VAL ouT Int Ko ycnoBus BbINOMHEHWS
ouT ouT DTL MecTHoe Bpemsi
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Pykosodcmeo o npoz2pamMmupo8aHuro

6.2 PacwupeHHble KoMaHObI

e [Ins pac4yeTa MECTHOIO BpEMEHM MCNOSb3YHTCH YacoBOWM NOSIC U BpeMeHa
NepekntoYeHNs Ha 3UMHee BpeMs 1 06paTHO, KOTOPbIE Bbl BBENW B KOHMrypaLum
ycTponcTts ansa vyacos CPU.

® YacoBoii nosic npeacraBnseT cobon cMeLLeHne No OTHOLLEHUIO K CKOOPAUHUPOBAHHOMY
yHuBepcanbHoMy BpemeHun (Universal Time Coordinated, UTC).

e [lns nepeknoyeHns Ha neTHee BpeMsi HE06X0aMMO BBECTU MECsIL, HELEeNto, AeHb U Yac,
Koraa ocyLlecTBsieTCsl NEPEBOA.

® [lna nepekni4eHna Ha auMHee BpeMA Takke HeobxoaMMo BBECTHU mecdu, Hegeno, AeHb
M 4ac, Korga ocyuwectBnaeTcd nepesoa.

® Pa3HOCTb 4acoBbIX NOSICOB OTHOCUTENbHO CUCTEMHOIO BpEMEHN ,EleIZCTByET Bcerga.
I'Iepekmoqume Ha neTtHee Bpem4d ﬂeﬁCTByeT TOJNMbKO TOraa, Korga aToT nepexoa nmeet

MeCTO.

Koabl ycnoBumn: ENO = 1 o3HavaeT, 4yTo owmnbok He Obino. ENO = 0 o3HavaeT, y4to
npowusoLuna owmnbka ncnonHeHus, n Ha ebixoge RET VAL HaxoguTcst Kog yCrnoBus.

RET VAL (W#16#....) | OnucaHue

0000 HeT owmnbkum

8080 OTcyTCcTBYET MECTHOE BpeMms

8081 Heponyctumoe 3HadyeHue roga

8082 Heponyctumoe 3HavyeHne mecsua

8083 Heponyctumoe 3HaveHue gHs

8084 Heponyctumoe 3HayeHue Yaca

8085 Hegonyctumoe 3HayeHne MUHYThI

8086 Heponyctumoe 3Ha4YeHue CekyHabl

8087 Heponyctumoe 3HadyeHue HaHOCeKyHabl

80B0 Yacbl peanbHOro BpEMEHM BbILLN U3 CTPOS
6.2.3 Onepauum Hag cTpoKamMm U1 CUMBONIaMM
6.2.3.1 0O630p AaHHbLIX CTPOKU

Tun paHHbIX String

[aHHble Tuna String xpaHATcs B Buae 2-6anTHOro 3arofioBka, 3a KOTopbiM criegyeT go 254
6antoB cumeonoB ASCII. 3aronoBok ansa gaHHbIX TMna String cogepxuT gsa 6avta ans
OnvHbl. [NepBbii 6aiT COAEPXXUT MaKCUMarnbHYO ONUHY CTPOKW, KOTOpas yKa3biBaeTCsl B
KBaApaTHbIX CKODKax Npy MHMLManM3aumum CTpokn, Uin ycTaHaBnmBaeTcs Ha 254 no
ymonyaHuio. Btopon 6anTt 3aronoBka — 9T0 TekyLlas AnNuHa, paBHas Yicny eNCTBUTENbHbIX
CUMBOJIOB B CTpoOKe. Tekyllas AnvMHa He JOIPKHA NPEBbIWAaTh MakCUMarbHy AnvHy. Yucno
coxpaHsaeMbix 6anToB, 3aHMMaeMblx hopmaTtom Tuna String Ha 2 GanTta GonbLie, Yem

MaKCuMarlibHaaA annHa.
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Pykoeodcmeo o npozpammupo8aHuro
6.2 PacwupeHHble KoMaHObI

MHuumnanusaumsa aaHHbIX TUNa String

BxoaHble 1 BbixogHble AaHHbIe Tuna String AomkHbI GbITb MHULMANM3NPOBaHbl B NaMATH Kak
AeNCTBUTENbHbIE CTPOKM Nepes UCNOoMHEeHMEM KOMaHg Had CTPOKaMMu.

DdencTBUTENnbHbIE AaHHble Tuna String

JencTButenbHas cTpoka MMeeT MakCUMarnbHY0 AfnvHy, KoTopas AormkHa 6biTb BornbLue
Hyns, HO MeHbLUe 255. Tekylwas AnMHa He JOSPKHA NpeBbIWaTh MakCUManbHOW ASUHbI.

CTpokM He OoMmkHbI HadHavaTbes obnacTam namsatn Bxoaos (1) unum Beixogos (Q).

[anbHenwyo nHpopmauuio Bbl HanaeTe nof 3arorioBkom "dopmat Tuna gaHHbix STRING"
(cTp. 65)

6.2.3.2 KomaHabl npeo6pa3oBaHuA CTPOKMU

MpeoGpaszoBaHUA CTPOKU B 3HAYEHUS U 3HAYEHUS B CTPOKY

C NOMOLLIbIO 3TUX KOMaH[, Bbl MOXeTe I'IpeO6pa3OBbIBaTb CTPOKM LJ,I/I(*)pOBbIX CMMBOIJ10B B
YMUCnoBbl€ 3HA4YeHNA N YNCroBble 3Ha4YE€HNA B CTPOKU LI,VI(*)pOBbIX CMMBOIJ10B!:

e S_CONV npeobpasyeT CTpOKy LMGPOBbLIX CUMBOJSIOB B YMCIIOBOE 3HAYEHME UMK
YMCMOBOE 3HAYEHME B CTPOKY LIMDPOBLIX CUMBOJIOB

e STRG_VAL npeobpa3syeT CTPOKy LMGPOBLIX CUMBOJIOB B YMCITOBOE 3HAYEHME C
BO3MOXHOCTAMU (hopmMaTUpOBaHns

e VAL _STRG npeobpa3syeT 4ncnoBoe 3Ha4YeHne B CTPOKY LNPOBLIX CUMBOJIOB C
BO3MOXXHOCTSIMM (hOpMaTUpPOBaHUS

[ S_CONV | S_CONYV (npeobpasoBaHune CTpokn) npeobpasyeT CTPOKY CUMBOJIOB B
T T COOTBETCTBYIOLLEE YMCIIO UMM YUCIIO B COOTBETCTBYHOLLYIO CTPOKY
—EN  END|

cumonoB. KomaHga S_CONV He nmeeT BO3MOXHOCTEN
dopmaTtmpoBaHuns Bbixoga. Ato aenaet komaHagy S_CONV Gone npocTown,
HO MeHee rnbkown, yem komaHabel STRG_VAL n VAL_STRG.

BbiGepuTe TNbl aHHBIX NAapamMeTpPoB U3 HUCMAaAatoLLMX CTIUCKOB.

{N  ouT|
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6.2 PacwupeHHble KoMaHObI

S_CONV (npeobpasoBaHue CTPOKM CUMBOJIOB B YUCIIOBOE 3Ha4YeHue)

162

MapameTtp | Tun napamertpa | Tun AaHHbIX OnucaHue
IN IN String BBoavmas cTpoka cMMBOMOB
ouT ouT String, Sint, Int, Dint, USInt, Ulnt, BbiBOoAnMoe yncnosoe

UDInt, Real

3Ha4YeHne

MpeobpasoBaHune napameTpa CTPOKkM cuMBosoB IN HaunHaeTcs ¢ NepBoro cMMBona u
npoosKaeTcs OO KOHLA CTPOKU UK 0 Tex nop, Noka He BCTPETUTCS NepBbI CUMBOIT,
OTNMYHbIM OoT "0" - "9", "+", "-", unn ".". Pe3ynbTupytoLLe 3Ha4yeHre nepegaeTcs no agpecy,
ykasaHHomMmy B napameTtpe OUT. Ecnu BbIxogHOE YMCnoBOE 3HAYEHNE He COOTBETCTBYET
AuanasoHy Tvna gaHHeix OUT, To napameTtp OUT yctaHaenuBaetcs B 0, a ENO
yctaHaenmeaetcs B JIOXKb. B npotnBHoM cnyvae napameTtp OUT cogepxut
aencTeuTenbHbIn pedynbtaT, n ENO npuHumaet 3HaveHe UICTUHA.

MpaBuna hopmaTnpoBaHns Ans BBOAA CTPOKM:

e Ecnu B cTpoke IN ncnonbsyeTtcst 3HaK, pasgensowuin Lenyo n ApobHyto 4acTb, TO Bbl

OOJXHbI UCNoJ1b30BaTb CUMBOIJT ..

e CumBonsl

" ncnonb3yemble B Ka4eCTBe pasfenurernen TbiCaY crnesa oT AeCATUYHON
TOYKM, JOMYCKaTCS, HO UTHOPUPYIOTCS.

e Bepayuime npobenbl UTHOPUPYIOTCS.

e [lonyckaeTcsi npeAcTaBneHne Yncen TonbKo ¢ OUKCUPOBaHHOM Toukor. Crmsonsl "e" 1
"E" He pacnosHaloTCs B Ka4eCTBEe IKCMOHEHUManbHOro npeacTaBneHus.
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6.2 PacwupeHHble KoMaHObI

S_CONV (npeobpa3oBaHue YMCNOBOro 3Ha4YeHUSA B CTPOKY CUMBOJIOB)

MapameTtp | Tun napameTtpa | Tun gaHHbIX OnucaHue

IN IN String, Sint, Int, DInt, USInt, UInt, | BBogMmoe unicnoBoe 3HavyeHune
UDInt, Real

ouT ouT String BbiBOAMMas cTpoka CMMBOIOB

Llenoe, uenoe 6e3 3Haka uUnun 4Y1Cro c nNnaeatoLLen Toukor Ha Bxoae IN npeobpasyetcs B
COOTBETCTBYIOLLYIO CTPOKY CMMBOMOB Ha Bbixoge OUT. NapameTtp OUT gomkeH cebinatsca
Ha OeNCTBUTENbHYIO CTPOKY Nepes BbIMONHEHMEM nNpeobpa3oBaHus. [encTBuTenbHas
CTPOKa COAEPXNT MakCUMarnbHyH ONIMHY CTPOKKU B NepBOM BaiiTe, TeKyLLYO ANMHY CTPOKM
BO BTOPOM GawiTe n CUMBOIbI TEKYLLIEN CTPOKM B cneayowux bantax. NpeobpasoBaHHas
CTpOKa 3ameHsieT cumBorbl B cTpoke OUT, HaumHas ¢ nepBoOro cMMBOna, u cornacyet 6ant
daKkTN4eCKon ANMHbI CTPOKM co cTpokon OUT. BanT makcumanbHon onvHbl cTpokn OUT He
N3MeEHsIeTCH.

KonnyectBo 3aMeHsieMblX CUMBOSIOB 3aBUCUT OT TUMNa AaHHbIX napameTpa IN 1 ymcnosoro
3HayeHus. Yncno saaMmeHsieMbiX CMMBOIOB OOSPKHO NOAXOAUTL K ANMHE CTPOKKN napameTpa
OUT. MakcumanbHasa anvHa (nepsbivi 6ant) ctpokn OUT gomnkHa 6bITb HE MeHbLUe
MaKCMMarbHO OXWOaemoro 4ymucna npeobpasyemblix CUMBOSIOB.

B cnep,yrou.l,eﬁ Tabnuue nokasaHbl MakCMMaribHO BO3MOXHbI€ AMMHbI CTPOK, HeobxoauMble
Ona KaXXgoro U3 noagepXmBaembliX TUNOB AaHHbIX.

Tun MakcumanbHoe yncno Mpumep OG6wan AnuHa CTPOKK, BKNtoYas

AaHHbIX IN | npeobpa3yemMbix CUMBOJIOB B 6anTbl MaKCUMaribHOM U TeKyLlen
cTtpoke OUT ONUHBI

USint 3 255 5

Sint 4 -128 6

Ulnt 5 65535 7

Int 6 -32768 8

UDInt 10 4294967295 |12

Dint 11 -2147483648 |13

MpaBuna opmaTnpoBaHna Asns BbIBOAA CTPOKMK:
® 3HayeHus, 3anvcbiBaemble B napameTp OUT, He UCronb3yloT BeAyLuniA 3HaK "+".

® |Acnonb3yeTcda npeacTtasneHve Yncen ¢ PUKCUPOBAHHOW TOYKOWN (HE 3KCMOHEeHLnansHoe
npegcrasnexHne).

® Ecnu napameTtp IN nmeeT Tun ganHHbix Real, To ons pasgenenns uenomn u gpobHon Yactm
ymucna ucnonb3yeTca gecaTnyHas Todka ".".
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6.2 PacwupeHHble KoMaHObI

Komanpa STRG_VAL

[ STRG VAL [
| Sting 1o 777 |

—EN
1IN
|FORMAT

END —
ouT |

STRG_VAL (cTpoka B 3Ha4yeHune) npeobpasyeT CTPOKY
LUUPOBLIX CUMBOMOB B COOTBETCTBYHOLLEE Lienoe YMCNo nnm
4YMCno C NnaBatoLLen Toukon. NpeobpaszoBaHne Ha4YMHaeTCs BO
BBoAMMoOM cTpoke IN co cmeLleHus, ykazaHHoro B napameTpe P,

M NpoJdorKaeTcs A0 KOHLA CTPOKU UK oo Tex nop, noka He
BCTPETUTCHA NEPBLIA CUMBOI, HE siBRsOWmMnca "+", " """

LI |

"e", "E" unu undppon ot "0" go "9". PesynbTat nomellaeTca no
agpecy, ykasaHHomy B napametpe OUT.

MapameTp P Takke BO3BpaLLaeTCca Kak BenmymHa CMeLEeHNs B UCXOLHOM CTPOKE CMMBOSOB
Ha TOM MecTe, rae 3akaHumBaeTcs npeobpasoBaHue. Nepen MCnonHeHnemM KomaHap!
AaHHble CTPOKN OO0JTXHbI ObITb MHUUMann3npoBaHbl B NaMATU KakK ,EI,eIZCTBVITeJ'IbHaFl CTpOKa.

MapameTp | Tun napameTtpa | Tun fgaHHbIX OnucaHue

IN IN String Ctpoka cumsonos ASCII, nognexawas
npeobpasoBaHuio

FORMAT IN Word BapuaHTbl 4na popmarta BbiBoga

P IN_OUT Uint IN: YkasaTenb Ha nepsbii CUMBOS,
nognexawmi npeobpasoBaHuto (NepBbIv
cumBon = 1)
OUT: YkasaTenb Ha cneyoLumin CMMBO
nocne 3aBepLUeHVs NpeobpasoBaHns

ouT ouT Sint, Int, DInt, USInt, Mpeobpa3oBaHHOE YMCIIOBOE 3HAYEHNE

Ulnt, UDInt, Real
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MapameTp FORMAT komaHabl STRG_VAL

6.2 PacwupeHHble KoMaHObI

MapameTp FORMAT komanabl STRG_VAL onpegeneH Huxe. Hencnonb3yemble 6UToBble
No3nLMK OOMKHbI ObITh YCTAHOBMEHbI B HOSMb.

but but | but bur
16 8 7 0
0 0|0 0 0 0 0 0 0 0 0 f r

f = dbopmat npencraBnenuns

r = popmat 4eCATUYHON TOUKN

1= aKkCnoHeHUManbHoe npeacTaBneHne
0 = npepcraBneHne ¢ PUKCUPOBAHHOWM TOUKOM

1="" (3anaTas)
0 ="." (Touyka)

FORMAT (W#16#)

dopmat npepcraBneHus

MpeacTtaBneHne fecaTUYHON
TOYKMU

0000 (no ymon4yaHuio)

0001

qDVIKCVIpOBaHHaH TOYKa

0002

0003

OKCMoHeHUManbHoe

o1 0004 no FFFF

He,ElOI'IyCTVIMbIe 3Ha4YeHnsa

MpaBuna npeobpasoBanuna ana STRG_VAL:

e Ecnuand pasgeneHunsa Ll,eJ'IOVI n Ll,pO6HOl7I 4acTu 4Yncna ncnosibdyeTcqa CUMMBOI

., TO

3anaTble "," cneBa OT AECATUYHON TOYKN MHTEPMNPETMPYIOTCA KaK CUMBOSbI pasaeneHus
ThiCs1Y. 3ansiTble AONYCKaKTCS, HO UTHOPUPYIOTCS.

® Ecnu ans pasgenenus uenon n gpobHoM YacTu Yncna Ucnonb3yeTcsa CUMBOS

00MnyCcKaroTCA, HO UTHOPUPYHKOTCA.

e Bepayuime npobenbl UTHOPUPYIOTCS.
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6.2 PacwupeHHble KoMaHObI

Komanpa VAL_STRG

VAL STHE i VAL_STRG (3Ha4yeHue B CTpoKy) npeobpasyeT Lenoe, uenoe
777 to Siing 6e3 3HaKa UM Y1Cro C NnaBatoLLEN TOYKON B
—iEH ENO = cooTBETCTBYIOLLYIO CTPOKY CUMBOJIOB. 3Ha4eHue,
L’:EE Bl npegcrtaeneHHoe napameTtpom IN, npeobpasyeTcs B CTPOKY, Ha
- KoTopyto ccbinaeTcs napameTtp OUT. Nepen BbINONHEHVEM
| FORMAT npeobpasoBaHusa napametp OUT gomnkeH ObITb
L OEeNCTBUTENbHOM CTPOKOW.

KoHBepTMpoBaHHas cTpoka 3aMeHsieT cMMBonbl B cTpoke OUT, HaunHas ¢ ykazaHHOro B
napameTpe P cmelleHnsa Ao Yucna CMMBONOB, Yka3aHHoro B napametpe SIZE. Yucno
cumBonoB B SIZE pgomkHo yknageiBatbes B AnuHy ctpokn OUT, HaumHas ¢ no3vumm P. 3Ta
KOMaHa nonesHa Aansi BcTpanBaHus LUmMdpoBbIX CMMBOJIOB B TEKCTOBYHO CTPOKY. Hanpumep,
Bbl MOXeTe nomecTuTb umdpbl "120" B cTpoky "OaBneHne Hacoca = 120 kr/kB.cm".

MapameTp | Tun Tun pgaHHbIX OnucaHue
napameTpa
IN IN Sint, Int, Dint, USInt, UInt, | 3HaueHne, noanexalliee npeobpa3oBaHuto
UDInt, Real

SIZE IN USint Yuncno cMmBOMoB, nognexaiimx 3anmcu B
cTtpoky OUT

PREC IN uUSint ToyHoCTb unu pasmep ApobHon YacTn. OH
He BKINOYaeT AECATUYHYIO TOYKY.

FORMAT IN Word Bo3moXHOCTM dhopMaTuMpoBaHus Bbixoda

P IN_OUT Ulnt IN: YkasaTenb Ha nepsbii CUMBOST CTPOKK
OUT, nognexaiumn 3ameHe (nepsbii
cumBon = 1)
OUT: YkasaTtenb Ha cneayoLmin nocne
3aMeHbl cumBon cTpokn OUT

ouT ouT String [MpeobpasoBaHHasa cTpoka

Mapametp PREC onpegenseTt TOMHOCTb UM YACNO CUMBOSOB Ans APOOHOM YacTu B CTPOKe
cumBonoB. Ecnu 3HayeHne napametpa IN — uenoe yucno, To PREC onpenenser
NonoxeHne AecATUYHON Toukn. Hanpumep, ecnu 3HavyeHue AaHHbIX paBHo 123 n PREC = 1,
TO pesynbTaTtoM Oyaet "12.3". MakcumanbHas nogaepxmaemMasi TOMHOCTb Ans Tvna
naHHbIx REAL coctaBnsieT 7 umdp.

Ecnu napameTp P Gonblue, 4em Tekywwimin pasmep ctpokn OUT, To go nosvuum P
BCTaBNATCA Npobenbl, a pe3ynbTaT NPUCOEAMHSAETCS K KOHLY CTpoku. [peobpa3oBaHne
3aKaH4MBaeTCs, Korga AOCTUrHyTa MakcuMarbHas anuHa ctpokm OUT.
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Pykosodcmeo o npo2paMmMupo8aHUHo

MapameTp FORMAT komaHabl VAL_STRG

MapameTp FORMAT komanabl VAL _STRG onpegeneH Huxe. Hencnonb3yemble 6UToBbIE
No3nLMK JOMKHbI ObITb 3aMEeHEHbI HYNSMMU.

6.2 PacwupeHHble KoMaHObI

but
16

burt
8

bur
7

bur
0

0 0 0

0

0 0 0 0

0 0 0 0

0 S f r

S = CMMBOJ1 OJ14 3HaKa 4Yucna

f = npepcrasneHue popmara

1= ncnonb3oBaTb 3HaKK "+" n
0 = ncnonb3oBaTb TONbKO 3HAK

1= 9KCMOHeHUManbHoe npeacTasneHme

0 = npeacTtaBneHne ¢ (PMKCUPOBaAHHON TOYKON

r = cbopmat ans pasgenurens 1="," (3anaTas)

Lenomn n gpobHon Yactu 0 ="."(Touka)

FORMAT (WORD) CumBon ansa 3Haka ®dopmart MNpeacraBneHue
yucna npeacTaBneHus [EeCATUYHOMN TOUKM

W#16#0000 Tonbko "-" ®ukcmpoBaHHas Touka | "."

W#16#0001

Wi#16#0002 AKcnoHeHUuansHoe

W#16#0003

W#16#0004 "+'p " dukcupoBaHHas Touka | "."

W#16#0005

W#16#0006 OKCnoHeHunansHoe "

W#16#0007

ot W#16#0008 no Heponyctumble 3HaveHus

W#16#FFFF

lMpaBuna chopmaTupoBaHusa Ang cTpoku B napametpe OUT:
e Ecnu npeobpasoBaHHas CTPOKa KOpoYe yka3aHHOro pasmepa, To Cresa K Hew
nobaBnsioTcs BeayLwmue npodensi.

® Ecnun 6ut 3Haka napameTpa FORMAT mnmeet 3HaueHne JIOXKb, To uenblie co 3HaKoM u
6e3 3Haka 3anucbiBaloTCA B BbixogHoW Oydep 6e3 Beayuyero 3Haka "+". B cnyyae

HeobxoaMmMocTH MCNnonb3yeTcd 3HaK

<BeayLime npobenbli><umdpbl 6e3 Begywmx Hynen>"'<unppsl PREC>

® Ecnun out 3Haka nmeet 3HadeHrne ICTUHA, To uenble co 3HakoM 1 0e3 3Haka Bceraa
3anucbIBalOTCs B BbIXOAHOM Oydhep ¢ BeayLMmMm 3HaKoMm.
<BeayLume npobenbi><3Hak><uudpbl 6e3 Beaywmx Hynen>"'<uncpsl PREC>

® FEcnu B kavectBe napametpa FORMAT yctaHaBnuBaeTCs 3KCNOHEHUMansHoe
npeacraBnexHune, To Yncna, umerowme Tmn gaHHblx REAL, 3anmcbiBaloTCsa B BbIXOOQHOM
Oydep cnegytownm obpasom:
<Bepywme npobenbi><3Hak><umdpa> "' <uymdpbl PREC>'E' ><3Hak><umdpbl 63

BeayLero Hyns>
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6.2 PacwupeHHble KoMaHObI

Ecnu B kauecTtBe napameTtpa FORMAT ycTtaHaBnuBaeTcsa npegcrasneHne ¢
PUKCUPOBAHHOWM TOYKOW, TO Lienble, Luenble 6e3 3Haka 1 BeLEeCTBEHHbIE 3HAaYEHNS
3anuncbIBalOTCs B BbIXOAHOM Bydhep cneayowmm obpasom:;

<BeayLme npobenbi><3Hak><umdpbl 6€3 Beaywmx Hynen>"'<uncdppsl PREC>

Benyuime Hynu cnesa oT AeCATUYHOM TOYKM (KpoMe Uudbphbl, CTOSLLEN HEMOCPEACTBEHHO
nepen OecATUYHOW TOYKOW) MOAaBMSOTCA.

3HayeHuns cnpaBa OT AECATUYHON TOYKM OKPYrNSHOTCH, YTOObl yMECTUTLCS B YNCIO Lndp
crnpaBa OT AeCATUYHON TOYKK, 3agaHHoe napameTpom PREC.

Pa3mep BbIBOANMOWM CTPOKM AOMKEH, MO KpaliHel Mepe, Ha Tpu 0aliTa npeBbIlWaTth YUCo
undp cnpasa oT AEeCATUYHOW TOYUKM.

3HayeHns B BbIBOAMMOW CTPOKe BblpaBHMBAKOTCA BMpaBo.

Ycnosus, coobuwaemblie napametpom ENO

168

Ecnu npu npeobpa3oBaHMn BO3HUKAET OLIMOKA, TO BbIBOAATCS criedytolime pesynbTaTbl:

ENO ycranaBnusaetcs B 0.

OUT yctaHaBnueaeTcs B 0, nnu Ha 3Ha4YeHue, NokasaHHOE B NpuMepax Ha
npeobpasoBaHve CTPOK B 3HAYEHMe.

OUT ocTaeTcst HEM3MEHHBIM UM yCTaHaBMNMBAETCSA Ha 3HAYeHMe, NoKa3aHHoe B
npumepax, koraa OUT aBnsieTcst CTPOKOW.

CoctosiHue | OnucaHue
ENO

1 HeTt owmnbkn

0 HeponycTumbii unv HeAeNCTBUTENbHbLIA NapaMeTp; HanpuMep, obpaLleHme K
HecyLlecTBytowemy DB

0 Heponyctumas ctpoka ¢ makcumansHown gnuHon 0 nnn 255

0 Heponyctumasi cTpoka, B KOTOPOW TeKylasa AnvHa 6onblue, YeM MakcumMarnbHas

0 MpeobpazoBaHHOE YMCNIOBOE 3HAYEHME CIUNLLKOM BESUKO AM1S YKa3aHHOro Tuna
naHHbix OUT

0 MakcumanbHbI paamep cTpoku ansi napameTpa OUT pormkeH 6biTb 4OCTATOYHO
BENWK, YTOObI NPUHATL YMCIO CUMBOMOB, YkadaHHoe B napameTpe SIZE, HaunHas ¢
nos3vuMn CMMBOMA, yka3aHHoW B napameTpe P

0 Heponyctumoe 3HadeHue P, roe P=0 unu P Gonblue, YeM TekyLlas AnvHa CTPOKM

0 MapameTp SIZE gomkeH 6biTb 6onbwe napametpa PREC
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6.2 PacwupeHHble KoMaHObI

Mpumepbl Nnpeobpa3zoBaHusA CTPOK B YACIOBbIE 3HAaYeHUA ¢ nomMolbio S_CONV

Ctpoka IN Twn gaHHbix OUT 3HaueHune OUT ENO
"123" Int/Dint 123 MCTNHA
"-00456" Int/Dint -456 MCTUNHA
"123.45" Int/Dint 123 MCTNHA
"+2345" Int/Dint 2345 MCTNHA
"00123AB" Int/Dint 123 MCTUNHA
"123" Real 123.0 MCTUNHA
"123.45" Real 123.45 NCTNHA
"1.23e-4" Real 1.23 MCTUNHA
"1.23E-4" Real 1.23 NCTUNHA
"12,345.67" Real 12345.67 NCTNHA
"3.4e39" Real 3.4 MCTNHA
"-3.4e39" Real -3.4 MCTUNHA
"1.17549¢e-38" Real 1.17549 NCTUNHA
"12345" Sint 0 JNNOXb
"A123" N/A 0 JNNOXb
N/A 0 JNNIOXb
"++123" N/A 0 JNNOXb
"+-123" N/A 0 NOXb
Mpumepbl Npeobpa3zoBaHUA YUCIIOBbIX 3HA4Y€HU B CTPOKM ¢ noMmowbio S_CONV

Twn gaHHbIX 3HaueHue IN Ctpoka OUT ENO
Ulnt 123 "123" NCTUNHA
Ulnt 0 "0" MCTUNHA
UDInt 12345678 "12345678" NCTNHA
Real -INF "INF" NNOXb
Real +INF "INF" JNNIOXb
Real NaN "NaN" NNOXb
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Mpumepbl npeobpaszoBaHus ¢ nomowbio STRG_VAL

Ctpoka IN FORMAT Twn gaHHbix OUT | 3Ha4yeHue ENO
(W#16#....) ouT
"123" 0000 Int/Dint 123 MCTUHA
"-00456" 0000 Int/DInt -456 MCTUHA
"123.45" 0000 Int/Dint 123 MCTUHA
"+2345" 0000 Int/Dint 2345 NCTUHA
"00123AB" 0000 Int/DInt 123 MCTUHA
"123" 0000 Real 123.0 MCTUHA
"-00456" 0001 Real -456.0 NCTUHA
"+00456" 0001 Real 456.0 MCTUHA
"123.45" 0000 Real 123.45 MCTUHA
"123.45" 0001 Real 12345.0 MCTUHA
"123,45" 0000 Real 12345.0 MCTUHA
"123,45" 0001 Real 123.45 MCTUHA
".00123AB" 0001 Real 123.0 MCTUHA
"1.23e-4" 0000 Real 1.23 NCTUHA
"1.23E-4" 0000 Real 1.23 MCTUHA
"1.23E-4" 0002 Real 1.23E-4 MCTUHA
"12,345.67" 0000 Real 12345.67 MCTUHA
"12,345.67" 0001 Real 12.345 MCTUHA
"3.4e39" 0002 Real +INF MCTUHA
"-3.4e39" 0002 Real -INF MCTUHA
"1.1754943e-38" 0002 Real 0.0 NCTUHA
(1 MeHbLLE)
"12345" N/A Sint 0 JIOXKb
"A123" N/A N/A 0 JIOXb
N/A N/A 0 JIOXb
"++123" N/A N/A 0 JIOXb
"+-123" N/A N/A 0 JIOXb
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6.2 PacwupeHHble KoMaHObI

Mpumepbl npeobpasoBaHusa ¢ nomowbio VAL_STRG
3T npumepbl 0OCHOBaHbI Ha cTpoke OUT, MHMUmnanuanpoBaHHOM criefyowmm obpasom:

"Current Temp = xxxxxxxxxx C"

CumBon "x"npegcraenseT npodensl, npegHasHayeHHble 4515t npeobpasyemoro 3HaueHusl.

Tun paHHbIX | 3HavyeHne IN | P | SIZE | FORMAT | PREC | Ctpoka OUT ENO
(W#16#....)

Ulnt 123 16| 10 0000 0 Current Temp = | UICTUHA
Xxxxxxx123 C

Ulnt 0 16| 10 0000 2 Current Temp = | UICTUHA
xxxxxx0.00 C

UDInt 12345678 16| 10 0000 3 Current Temp = | UICTUHA
x12345.678 C

UDInt 12345678 16| 10 0001 3 Current Temp = | UICTUHA
x12345,678 C

Int 123 16| 10 0004 0 Current Temp = | UICTUHA
XXxxxx+123 C

Int -123 16| 10 0004 0 Current Temp = | UICTUHA
XXXXxx-123 C

Real -0.00123 16| 10 0004 4 Current Temp = | UICTUHA
xxx-0.0012 C

Real -0.00123 16| 10 0006 4 Current Temp = | UICTUHA
-1.2300E-3 C

Real -INF 16| 10 N/A 4 Current Temp = | JIOXXb
xxxxxx-INF C

Real +INF 16| 10 N/A 4 Current Temp = | JIOXXb
Xxxxxx+INF C

Real NaN 16| 10 N/A 4 Current Temp =| JIOXXb
xxxxxxxNaN C

UDInt 12345678 16| 6 N/A 3 Current Temp = | JIOXXb
XXXXXXXXXX C
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6.2.3.3 Onepauuu co cTpokamu

Bawa ynpaensiiowas nporpamma MoXeT Ucrnonb3oBaTh Criegylolme onepauum co CTpokamum
n cMMmBonamu anga opM1MpoBaHns COOOLLEHUI onepaTopy M NPOTOKONMPOBaHWS npoLecca.

O6wme owMOKM ANA BCcex onepauun co CTpokamm

Onepauumm co cTpokamu, NPU UCMOSTHEHUM KOTOPbIX BO3HUKAIOT NOKa3aHHbIe HUXe
HeJonycTMMble COCTOSIHWS, NPMBOASAT K Tomy, 4To ENO = 0 1 BbIBOAUTCA nycTas cTpoka.
OLWKMBOYHbIE COCTOSIHNS, KOTOPbIE BO3HUKAIOT NPpU OnNpeaereHHbIX onepaumnsx, NpMBeaeHbl
nof onnucaHWeM COOTBETCTBYIOLLEN onepaumu.

ENO YcnoBue ouT

0 Tekywas anuHa IN1 npesbiwaeT makcumansHyo anvHy IN1, unm Tekywasn anuHa
Tekywas gnuHa IN2 npesbllwaeT MakcumanbHyto anuHy IN2 ycTaHaBnuBaeTcs B
(HenpaBunbHasg cTpoka) 0

MakcumanbHas gnvda IN1, IN2 unn OUT He nomellaeTcs B
BblAENEHHY0 0bnacTb NamaTu

MakcumanbHasa grnvHa IN1, IN2 nnn OUT pasHa 0 unmn 255
(HegonycTumas anvHa)

ien | LEN: Monyunts anuny COMNCAT CONCAT: CoegnHunTtb aoBe
String CTPOKM Strirg CTPOKM
—EH END - - EM ENO -
| ouT | M1 our
M2
[ LEFT LEFT: MNony4ynTb nesyto T RIGHT RIGHT: MonyuuTe npasyto
Sting NOACTPOKY U3 CTPOKN Siring NOACTPOKY N3 CTPOKM
—EN  ENOL ~EN END
{iN out | HIN ouT |
| L L |
MID MID: Mony4unTb cpegHioro [ AND | FIND: Hantu noacTtpoky mnm
Strirg NoACTPOKY N3 CTPOKU sty CUMBOI B CTPOKE
—EN END L <EM END
L] ouT 1T ouT !
L 12
._F‘ |
mwsear 1 INSERT: BecraButb [petere | DELETE: Yopanute
Sting NoACTPOKY B CTPOKY Stirg NOACTPOKY 13 CTPOKM
=EN  ENOER - EN ENO -
{INY ouT | 1N ouT |
fINz L
{p P

"Eﬁﬁﬁ‘] REPLACE: 3ameHuTb

Silg | NOACTPOKY B CTPOKE
—EN END -
{11 ouT |
1 IN2

L
P
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KomaHnpga LEN

6.2 PacwupeHHble KoMaHObI

MapameTp Twn Twn gaHHbIX | OnucaHme
napameTpa
IN IN String BBogumas cTtpoka
ouT ouT Ulnt Yucno gonyctumblx cuMmBornios B cTpoke IN

LEN (anvHa cTpoku) gaet TekyLuyto anvHy ctpoku IN Ha Bbixoge OUT. NycTtasa cTpoka
nveeT ANMHY Honb. B cnepytowen Tabnuue nokasaHbl KOAbl YCNOBUIA AN 3TOW KOMaHAbl.

ENO YcnoBue ouT
1 Heponyctumble ycnoBusi 4ns CTPOKK OencTBUTENbHAA ANMHA CTPOKU
OTCYTCTBYIOT
Komanga CONCAT
MapameTp Twvn Tun paHHbIX | OnucaHue
napameTpa
IN1 IN String BBogumas ctpoka 1
IN2 IN String Bsogumas ctpoka 2
ouT ouT String KombuHupoBaHHas cTpoka (cTpoka 1 + cTpoka 2)

CONCAT (0b6beanHuTb cTpokmn) coeamHaeT napameTpbl cTpok IN1 n IN2, bopmupys ogHy
CTPOKy, NpeacTaBrneHHyto B napameTpe OUT. MNMocne obbeamHeHus cTpoka IN1 sensetcs
neBoW YacTblo, a cTpoka IN2 npaBon yacTelo 06beguHEHHOW CTPokK. B crnepytoLlen
Tabnmue nokasaHbl Kogbl YCNOBUIA ANst 3TON KOMaHAb!.

ENO

YcnoBue

ouT

1

OwnbKM He 0OHapPYKeHbI

Jonyctumble CUMBOJSIbI

0

PesynbTupytowas ctpoka nocne odobeanHeHus
6onblue makcumanbHOM AnuHel ctpokn OUT

CvmMBOnbI pe3ynbTUPYHOLLEN CTPOKM
KOMMPYIOTCS, NoKa He ByaeT AocTurHyTa
MakcumanbHasa anuHa OUT
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6.2 PacwupeHHble KoMaHObI

Komanpa LEFT

174

MapameTp Tun Tun paHHbIX | OnucaHue
napameTpa
IN IN String BBogumas cTtpoka
L IN Int [nvHa noacTpokm, koTopasi JormkHa ObITh co3faHa,
ncnonb3ys camble nesble L cumsonos cTpoku IN
ouT ouT String BbiBognMmas ctpoka

KomaHnpa LEFT (nesas noagctpoka) BbldaeT NnoaCTPOKY, COCTOSILLYIO U3 nepBbIX L cumBornos
CTpokn napametpa IN.

® Ecnu L 6onblue, yem Tekywlas gnvHa ctpoku IN, To Bcsa cTpoka IN BeiBOAUTCS B
napameTpe OUT.

e Ecnu BBOAMTCA nyctaa CTpokKa, TO B OUT Toxe BbIBOAUTCS nycTtad CTpoOKa.

B cneaytoLlen Tabnuvue nokasaHbl KOAbl YCNOBUA ANA 3TOW KOMaHAbI.

ENO Ycnosue ouT
1 OLWwnBKM He oBHapYXeHbI [onycTtumble cumMBOIbl
0 L meHbLe nnm pasHo 0 Tekywas anvHa yctaHasnmeaetcs B 0

InvHa nogcTpoku (L), noanexaiien
KONMpoBaHuto, BonbLUe MakCUManbHOWM ANMHBI | AOCTUrHYTa MakcMmanbHasi AnvHa
ctpokn OUT

CumBOMbI KONUpPYOTCS, NoKa He ByaeT

ctpokn OUT
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Pykoeodcmeo o npozpammupo8aHuro
6.2 PacwupeHHble KoMaHObI

KomaHaa RIGHT

MapameTp Tun Tun paHHbIX | OnucaHue
napameTtpa
IN IN String Beogumas cTtpoka
L IN Int [nuHa noacTpoku, kKoTopasi 4oMmkHa BbITe co3faHa,
ncnonb3ys camble npaeble L cumonos cTpoku IN
ouT ouT String BbiBoguMas cTpoka

KomaHga RIGHT (npaBasi noacTtpoka) BblgaeT NOACTPOKY, COCTOSLLYIO N3 nocneaHux L
CUMBOJIOB CTPOKM napameTpa IN.

® FEcnu L 6onblue, yem TekyLas gnvHa ctpoku IN, To Bcsa ctpoka IN BeiBOAUTCS B
napameTtpe OUT.

e Ecnu BBOAMTCA nycTtasd CTpOKa, TO B OUT Toxe BbIBOAUTCS nycTtasd CTpOKa.

B cnepytolien Tabnuvue nokasaHbl KOAbl YCNOBUA AN 3TON KOMaHAbI.

ENO YcnoBue ouT

1 OwnbBKM He 0BHapYXeHbI [onycTumble cMMBOIbl

0 L meHbLue nnm pasHo 0 Tekywasa anvHa yctaHasnmeaetcs B 0
OnuHa nogctpokm (L), nognexaiuen CvmMBOIbI KONUPYIOTCS, NOKa He ByaeT
KOnNnpoBaHuio, 6orbLue MakCMManbHOW ANUHBL | AOCTUTHYTa MakcumarnbHas AnvHa
ctpokn OUT ctpokn OUT
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KomaHnaa MID

176

MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX

IN IN String Beogumas ctpoka

L IN Int [nuHa noacTpoku, koTopasi 4oMmkHa BbITe co3faHa,
ucnonbays L cumsonos cTpoku IN, HaumHas ¢ nosuummn P

P IN Int lMonoxeHne nepBoro cumeona NOACTPOKK, Noanexallen
KONMPOBaHWIO:
P= 1, ansa nosmuun nepsoro cumeona cTpoku IN

ouT ouT String BbiBogumas ctpoka

KomaHga MID (cpenHsisi noAcTpoKa) BbIBOAWUT CPEAHIO YacTb CTPOkK. CpeaHsis MoACTpoka
nMmeeT OnvHy L CMMBOMOB 1 HauyMHaeTcs ¢ noauuum P (BKMOUMTENBHO).

Ecnu cymma L 1 P npeBblllaeT TekyLyto AnMHYy CTpoku B napameTpe IN, To BbiBOAUTCSH
NoACTPOKa, HaYMHarLwasaca ¢ nos3mumm P n npogormkarwascs 4o koHua ctpoku IN. B
cnegyrowen Tabnuue nokasaHbl Kogbl YCINOBUIM AN1S 9TON KOMaHAbI.

ENO Ycnosue ouT
1 Ownbkm He 0OHapYKeHbI JonycTtumble cumBO-bl
0 L nnn P meHbLwe nnu pasHo 0 Tekywasa anvHa yctaHaenmeaetcs B 0

P 6onblue, Yem makcumanbHas anvHa IN

InvHa nogcTpoku (L), noanexaiien
KonMpoBaHuto, BorbLUe MakCyManbHON AMNVHbI
ctpokn OUT

CrMBOIbI KONUPYKOTCS, HAYNHAsA C
nosuummn P, noka He BygeT gocTurHyta
MakcumanbHasa anuda OUT
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Pykoeodcmeo o npozpammupo8aHuro
6.2 PacwupeHHble KoMaHObI

KomaHpga DELETE

MapameTtp | Tun Tun OnucaHue
napameTpa | AaHHbIX
IN IN String Beogumas ctpoka
L IN Int Yucno cMmBonoB, nognexalwimx yaaneHuo
P IN Int [MonoxeHne nepBoro cMMBOa, NoAnexawero yaaneHuo:

Mepsbin cumon ctpoku IN HaxoauTes B no3uumm 1

ouT ouT String BbiBOgMMas ctpoka

Komanga DELETE (yoanuTe nogctpoky) yaansieT L cumsonos u3 ctpoku IN. Yaanenue
CMMBOJIOB HauMHaeTcst ¢ no3nuumn P (BKNIOYMTENBHO), @ OCTaBLUAsCA NOACTPOKa BbIBOAUTCS
B napameTtpe OUT.

e FEcnu L pasHo Hynto, To B OUT BbIBOAUTCS BBEAEHHAs CTpoKa.

e FEcnucymma L n P 6onblue, Yem gnvHa BBEAEHHOW CTPOKK, TO CTPOKa yganseTcsa 0o
KOHLa.

B cne,u,ylou.l,eﬁ Tabnuue nokasaHbl Koabl yCJ'IOBIAVI Onsi 3TON KomaHAabl.

ENO YcnoBue ouT

1 OwnbkM He 0BHapyXeHbI Honyctnmble cuMBOfbI

0 P 6onbLlue, yem Tekywasa anvHa IN IN konupyeTtca B OUT 6e3 yaaneHus
CMMBOJIOB

L meHbLue, Yem O, unn P meHbLle nnu pasHo 0 | Tekyulaa anvHa yctaHasnuesaetcs B 0

PesynbTupytowwas cTpoka nocne yganeHus CuMBOIbI pe3ynbTUPYIOLLEN CTPOKU
CMMBOMOB 6onbLUle MakcMManbHOW ANWHbI KOMMpYIoTCs1, Moka He ByaeT AOCTUrHyTa
ctpokn OUT MakcumanbHasa anvHa OUT
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KomaHga INSERT

178

MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX

IN1 IN String BBoammas ctpoka 1

IN2 IN String Bsogumas crtpoka 2

P IN Int [NonoxeHne nocneaHero cumeona B cTpoke IN1 nepeq
TOYKOWM BCTaBku Ansi cTpokun IN2. MNepBbIi CMMBON CTPOKU
IN1 HaxoguTca B no3uumm 1.

ouT ouT String PesynbTupytowas ctpoka

KomaHga INSERT (BcTaBuTb noacTpoky) BctaBnsieT cTpoky IN2 B cTpoky IN1. BctaBka
HauMHaeTcs nocne CMMBOIA, Haxodsuierocs B nosuuum P. B cneaytowen Tabnuue
nokasaHbl KOAbl YCNOBUA 1151 3TON KOMaHAblI.

ENO YcnoBue

OouT

1 OLwnBkM He obHapyXeHbl

,D,OI'IyCTVIMbIe CUMBOIbI

0 P 6onblue, yem anunHa IN1

IN2 npucoeamHsaetcs k IN1
HernocpeAcTBEHHO Nocre NocnegHero
cumeona IN1

P meHbLie nnu pasHo 0

TeKyLLl,aﬂ OJTMHa yCTaHaBJIMBaeTCAa B 0

Pe3ynbTupytoLan cTpoka nocrne BCTaBKU
Oonblue MakcumanbHoOW AnuHbl cTpokn OUT

CvMBOIbI pe3ynbTUPYHOLLEN CTPOKN
KONMpyloTCs, Noka He ByaeT AocTurHyTa
MakcumanbHasa anuda OUT
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Pykosodcmeo o npo2paMmMupo8aHUHo

KomanHpa REPLACE

6.2 PacwupeHHble KoMaHObI

MapameTtp | Tun Tun OnucaHue
napameTpa | AaHHbIX
IN1 IN String BBoavmas ctpoka
IN2 IN String CTpoka ¢ 3aMeHsALWUMIN CUMBOIaMM
L IN Int Yucno cnmBOoSIOB, NOoASieXallnx 3aMeHe
P IN Int IMonoxeHwe NepBoro CMMBOMA, NOANeXallero sameHe
ouT ouT String Pes3ynbTupytoLas ctpoka

KomaHga REPLACE (3ameHWTb NOACTPOKY) 3amMeHsAeT

L cumBOnoB B CTpOKe NapameTpa

IN1. 3ameHa HaumHaeTcsa ¢ cumBona cTpoku IN1, HaxogsLwerocs B nonoxeHun P
(BKMHOUNTENBHO), 3aMEHSAIOLLMMU CUMBOSIaMU UX CTPOKM napameTpa IN2.
® Ecnn napameTp L paBeH Hynto, To cTpoka IN2 BctaBnsieTcs B nosuuymio P ctpokm IN1 Ges

yaaneHuss CUMBoOnoB u3 cTpoku IN1.

e Ecnu P paBHo 1, To nepBble L cumeonos cTtpoku IN
IN2.

1 3ameHsATCA cuMBONamm CTPOKU

B cnepytoulen Tabnvue nokasaHbl KOObl YCNOBUIA AN 3TOW KOMaHabl.

ENO Ycnosue

ouT

1 Ownbkn He oBHapyXeHbl

,D,OI'IyCTVI Mbl€e CMMBOIJbl

0 P Gonble, yem anuHa IN1

IN2 npucoeaumHsietcs k IN1
HEenocpeACcTBEHHO Nocne nocrnegHero
cumeona IN1

Mosunuua P Haxogutcsa BHyTpY IN1, Ho B IN1
ocTaeTcs MeHee Yyem L cumsornos

IN2 3ameHsieT KoHe4YHble cumBonbl IN1,
HayuHas ¢ no3uumm P

L meHbLue, Yem 0, unn P meHbLle nnu pasHo 0

TEKyLLI,aﬂ AJIMHa yCTaHaBJIMBaeTCAd B 0

Pe3ynbTupytoLas cTpoka nocrne 3amMeHbl
Oonblue MakcumarnbHoOW AnvHbl cTpokn OUT

CvmMBOIbI pe3ynbTUPYHOLLEN CTPOKK
KONUpyloTcs, noka He OyaeT AOCTUrHyTa
MakcumanbHasa anuHa OUT

Komanga FIND

MapameTp | Tun Twn OnucaHue
napameTpa | AaHHbIX
IN1 IN String VckaTb BHYTPUY 3TON CTPOKU
IN2 IN String VckaTb 3Ty CTPOKY
ouT ouT Int MonoxeHwue B cTpoke IN1 nepBoro nCkomoro coenageHus

KomaHga FIND (nckaTb NOACTPOKY) BblAaeT nosnoxeHue BHyTpu cTpoku IN1 nogctpoku unu
cumBona, ykasaHHoro B napameTpe IN2. MNonck HaunHaeTca cnesa. [No3nuna nepeoro
nosierieHus ctpoku IN2 Beisoantca B OUT. Ecnu ctpoka IN2 He HanpeHa B cTpoke IN1, To
BbIBOAMTCS HOMb. B cneaytowen Tabnvue nokasaHbl Kogbl YCIOBUA ANst 3TON KOMaHAb!.

ENO Ycnosue

ouT

1 OwnbkM He 0OHapYKeHbI

[encteutensHas nos3numsa cMmeona

0 IN2 6onble, yem IN1

Mosuuynsa cumeona yctaHaesnueaeTcsa B 0
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6.2 PacwupeHHble KoMaHObI

6.2.4

6.2.4.1

KomaHabl ynpaBneHus nporpaMmmon

C6poc KOHTpONsA BpeMeHU LuKna

[ RE_TRIGH | KomaHga RE_TRIGR (nepesanyctntb KOHTPOSb BPEMEHU LKNA)
—EN END=  pmcnonb3yeTcsa ANs yBeNMYeHUs MakcumMarbHO AO0NYyCTUMOrO BPEMEHU
uMKna, npexae YeM Tanmep KOHTPONSA BPEMEHU LUKNa creHepupyet
OLUMOKy.

WNcnonbayiite komangy RE_TRIGR anst nepesanycka TaviMepa KOHTPONst BpEMEHW LiMKNa BO
BpEMS UCMONMHEeHNst uukna. bnarogaps aTomy makcMMarnbHO JONYCTUMOE BPeMsi LuKnia
yBEnM4MBaeTCs eLle Ha OOVH MHTepBan MakCManbHOro BpeEMEHW LiMKia C MOMeHTa
nocriegHero ucnonHennsa gyHkumn RE_TRIGR.

CPU orpaHuumBaeT ncnonb3oBaHne komaHabl RE_TRIGR nporpaMMHbIM LIMKITOM,
Hanpumep, OB1, n byHKUMSAMU, KOTOPbIE BbI3bIBAOTCA M3 NPOrpPaMMHOro uMkna. 3T1o
3HA4UT, YTO TarMep KOHTPONS BpeMeHu uukna copacbiBaetcs, 1 ENO = EN, ecnn
RE_TRIGR u3 nto6oro OB, cogepxatierocs B cnmcke OB nporpaMMHOro umkna.

ENO = NOXb, v Taimep KOHTpOnsi BpeMeHU He copacbiBaeTcs, ecrnu RE_TRIGR
BbinonHseTcs u3 OB 3anycka, OB npepbiBaHuii unv OB owmnbok.

YcTtaHoOBKa MmakcumanbHoro BpemeHu uukna MJikK

Bbl MOXeTe yCTaHOBUTb 3HaYeHne Ansg MakCuMaribHOro BpeMeHu Lukna B KoHdurypawumm
ycTponcts 1K yepes "Cycle time [Bpems umknal”.

KoHTponb BpemMeH MuHumanbHoe MakcumanbHoe 3HayeHue no
uMKna 3Ha4YeHue 3Ha4YeHune YMON4aHuto
MakcumanesHoe Bpemsa | 1 mc 6000 mc 150 mc
uukna

KOHTpOﬂb BpeéMeHUN NCnoJiHeHus

180

Ecnn makcMmanbHoe BpeMsi LMKna UCTEKAET 0 TOro, Kak LMK 3aBepPLLEH, TO reHepupyeTcs
owwubka. Ecnn kogoBbivi 6110k 06paboTku owmbok OB 80 BkMoYeH B MporpaMmy
nonb3oBatens, To MNJ1K ncnonnsetr OB 80, B KOTOpbIN Bbl MOXXETE BBECTU MPOrpamMMHYH0
norvky ansa oopMMpOBaHns cneumanbHOn peakumm Ha owmnbky. Ecnn OB 80 He BkntoveH B
nporpammy, TO NepPBOE NPEBLILLIEHNE NMMMUTA BPEMEHW UTHOPUPYETCS.

Ecnu B TOM e camom NporpaMMHOM LiMKIe NPouCXoauT BTOPOE MpeBbILLeHne
MaKC1MarnbHOro BpeMeHU uukna (2-kpaTtHoe 3HavYeHne MakCMmMarnbHOro BpeMeHM Lukna), To
reHepupyetcs owwmnbka, kotopas 3actasnset 1K neperitn B coctosHne STOP.

B coctosiHum STOP ncnonHeHve Ballen nporpammbl NpekpaLiaeTcs, 0AHaKo CUCTEMHbIE
kommyHukauuu MNMJIK n cuctemHasn guarHoCTMka NpoaosiKaroTCs.
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6.2.4.2 KomaHaa ocTaHOBKM LUKNa

&t | KomaHga STP (octaHoBuTb Lukn ckaHuposaHus MNJ1K) nepesoauT MNJIK B

=EM END = cocTosiHme STOP. Korpa MJIK HaxoguTcsa B coctosHun STOP, ncnonHeHne
BalLeln nporpaMmbl 1 duanveckoe obHoBNEHNe obpasa npouecca
npekpaLiatTcs.

JanbHenwyio nHpopmauumo Bbl HangeTe nof 3aronioBkoM: KoHopurypmposaHue nosegeHus
BbIXOAHbIX 3Ha4YeHn anga coctosaHmnss STOP CPU (ctp. 56)

Ecrn EN = UCTUHA, 1o TJIK nepexoaut B coctosiine STOP, ncnonHeHne nporpammbi
npekpawaetcs, n coctoaHne ENO He umeeT 3HayeHus. B npoTuBHOM criyyae
EN =ENO = 0.

6.2.4.3 KomaHpabl nonyyeHunsa nHdopmaumm o6 owmbkax

GET_ERROR

KomaHabl nonyyeHus nHdopmaumm ob owmnbkax npegoctasnaoT nHdopmaumio o6 owmnbkax
NPy UCNOSHEHMMN NporpaMmmHbIX 6okoB. Ecnin Bbl BcTaBuTe komaHay GetError nnm
GetErrorlD B cBOW KOZOBbIN GII0K, TO Bbl MOXeTe obpabaTbiBaTh OWNOKM NporpaMmmbl B
CBOEM nporpammHoM Groke.

[GeiEns | KomaHaa GET_ERROR nokasbiBaeT, 4To npownsoLuna owmbka npu
-EN EHDi— MCNOMHEHUW NporpaMMHoOro 6510Ka, 1 3anornHseT 3apaHee onpeaeneHHyo
: ERROR | cTpyKTYpYy AaHHbIX OWMGKM noapobHol nHopmaumeri o6 owwmbke.

MapameTp Tun gaHHbIX OnucaHue

ERROR ErrorStruct CTpyKTypa AaHHbIX 00 owwmnbke: Bbl MOXeTe nepeMMeHoBaThb
3TY CTPYKTYPY, HO HE 3NeMeHTbl BHYTPpU Hee.

AneMeHT AaHHbIX Tun OnucaHune
ErrorStruct LOAHHbIX
ERROR _ID Word MaeHTudmkaTop owmbkn
FLAGS Byte Bcerga 0.
REACTION Byte Peakums Ha owmnbKy:
* 0 = MrHopmpoBaTb; HUYEro He 3anucaHo (owunbka
3anucu)

* 1 =3aMeHWTb: AN BXOAHOro 3Ha4yeHuns Obin
ncnonb3osaH 0 (owmnbka YTeHns)

* 2 =nponycTtutb KOMaHay

BLOCK_TYPE Byte Twun 6noka, rae npomsoLuna owwnbka:
« 1=0B
e 2=FC
 3=FB

PAD_0O Byte BHyTpeHHe 3anonHsembli 6anT ons uenen BblpaBHUBaHUS,
paseH 0
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AneMeHT AaHHbIX Tun OnucaHue

ErrorStruct OaHHbIX

CODE_BLOCK _NUMBER | Uint Homep 6noka, B KOTOpoM npousowuna ownbka
ADDRESS UDInt BHyTpeHHWUI agpec B namsaTn Ans KOMaHAbl, B KOTOPOW

npowusoLuna owmbka

MODE Byte BHyTpeHHee oTobpaxeHue Toro, kak byayT
WHTEpNpeTUpoBaTbCA OCTaBLUMECS NONS, NPeAHa3HaYeHHble
ansi ucnone3osarHunst STEP 7 Basic

PAD 1 Byte BHyTpeHHe 3anonHsembli 6aiT Ans uenemn BblpaBHUBaHWS;
He ncnonb3yeTcs, paseH 0

OPERAND NUMBER Ulint Yncno BHYTPEHHNX onepaHgoB KOMaHabl

POINTER_NUMBER _ Ulint (A) BHyTpeHHWI agpec yka3aTens KoMaHabl

LOCATION

SLOT_NUMBER_SCOPE | Uint (B) BHyTpeHHWI agpec B naMaTu

AREA Byte (C) Obnactb namsiTK, Ha KOTOPYIO AenaeTcs Cccbinka npu

BO3HMKHOBEHMU OLLIMOKM:
* L:16#40 - 4E, 86, 87, 8E, 8F, CO-CE

* |1 16#81
* Q: 16#82
e M: 16#83

» DB: 16#84, 85, 8A, 8B

PAD_2 Byte BHyTpeHHe 3anonHsembli 6aiT Ans uenemn BblpaBHUBaHWS;
He ncnonb3yeTcs, paseH 0

DB_NUMBER Ulnt (D) DB, Ha KoTOpbIV fienaeTcs ceblnka, Korga npoucxoauT
owmnbka DB, nHave 0

OFFSET UDInt (E) ButoBOE CMeLLEeHMe, HA KOTOPOE AEernaeTcs CChifika npu
BO3HMKHOBEHWM ownbku (Npumep: 12 = 6anT 1, 6UT 4)
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GET_ERR_ID

6.2 PacwupeHHble KoMaHObI

GaEnein | Komanga GET_ERR_ID ykasbiBaeT, 4To nponsoLuna owmbka npu
<EN ENO = WCMNONTHEHUM NporpammHoro 6rnoka, u coobwaet ID (MoeHTUdUKALNOHHbIN
i b} kop) owmBKu.

MapameTp Tun pgaHHbiX | OnucaHve
ID Word 3HaveHunsa naeHTudmrkaTopa owmnbkm Ansa anemeHTta ErrorStruct
ERROR_ID

ERROR_ID ERROR_ID OwmnbKa UCNONMHEeHUA NPorpamMmMHoOro 6roka

LWecTHagUuaTepU4HbIA | AeCATUYHbIN

2503 9475 OwnbKa — HeMHMUMaNM3NPOBaHHbIV yKa3aTenb

2522 9506 OwwubKa YTeHUs — onepaH BHe AONYCTMMOrO auanasoHa

2523 9507 Owwubka 3anncy — onepaHg BHe JOMYCTUMOro AnanasoHa

2524 9508 Ownbka YTeHNs1 — HeaencTBUTENbHas obnacTb

2525 9509 Owwunbka 3anucun — HegencTeuUTenbHasa obnacTb

2528 9512 Owwnbka YTeHnst Npy BbipaBHMBAHWM OAHHBLIX (HEBEPHOE
BblpaBHMBaHWe 6UTOB)

2529 9513 Owwnbka 3anncy Npv BbipaBHMBaHWW AaHHbIX (HEBEPHOE
BblpaBHMBaHMEe OUTOB)

2530 9520 DB 3awmuieH oT 3anmcu

253A 9530 mob6aneHbii DB He cylectByeT

253C 9532 HenpasunbHas Bepcust unmn FC He cyuwlecTByeT

253D 9533 KomaHpga He cyuiecTtByeT

253E 9534 HenpasunbHas Bepcusi unu FB He cywecTByet

253F 9535 KomaHga He cyuwecTByeT

2575 9589 Owwnbka rnybrHbl BNOXEHWS NporpaMm

2576 9590 Owwnbka BblaeneHns NnokanbHbIX AaHHbIX

2942 10562 Dur3nYEeCKUn BXOA He CyLIecTBYeT

2943 10563 PDr3NYECKU BbIXOS HE CYLLEeCTBYET
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MpuHUKN gencTBUA

Mo ymonuyanuto CPU pearvpyeT Ha owmnbky ncnonHeHus 6noka permcrpaumen olwmbkm B
aunarHocTnyeckom Oydepe 1 nepexogom B coctosiHne STOP. OgHako, ecnv Bbl NIOMECTUTE
B KOAOBbIN 610k ogHy nnn Heckonbko komaHa GET_ERROR vnn ERR_ID, 1o aToT 610K B
cocTosiHum obpabaTbiBaTh ownbkn B camom broke. B atom crniyyae CPU He nepexoauT B
STOP u He peructpupyeT owmnbKy B guarHoctudeckom bydepe. Bmecto atoro nHdopmanms
00 owmnbke coobuiaeTcs Ha Bbixoae komaHabl GET_ERROR unu GET_ERR _ID. Bbl moxeTe
npounTaTh NoapobHyo nHdopmaumo 06 ownbke ¢ nomowbto komanasl GET_ERROR uwnu
TONbKO NPoYUTaTh NAEHTUdMKATOP OWKMOKK ¢ nomoLbio komaHabl GET_ERR_ID. O6bIvHO
nepBasi oLIMOKa ABMNSIETCA CaMOl BaXXHOW, a nocneayoLme ownbkm SBnstoTCs TONbKO
CrneacTBue NepBon OLLNGKK.

MepBoe ucnonHenne komaHabl GET_ERROR unu GET_ERR_ID B 6noke Bo3Bpaljaet
nepByto OLNGKY, OBHapPY>KEHHYIO BO BpEMSI UCMOSTHEHUA 6noka. OTa ownbka morna
BO3HMKHYTb B IlOOOM MecTe Mexay Hadanom 6noka n ucnonHeHnem GET_ERROR wvnun
GET_ERR_ID. Cnegytowme ncnonHenns GET_ERROR vnu GET_ERR_ID BosspaluatoT
nepsyto ownbky nocne npegpliayuiero ncnonHenms GET_ERROR vnu GET_ERR_ID.
NcTopus olwumbok He coxpaHseTcs, U UCNoMHeHne nobon n3 atux komaHg nobyxaaet MJK k
peructpauuu cregytoLlen owmnoku.

Twun ganHbix ErrorStruct, ncnonssyemsii komangon GET_ERROR, MoxeT 6bITb BCTaBNEH B
penakTtope O6roka AaHHbIX 1 B pefakTopax uHTepdenca 6rnokoB, Tak YTo forka Ballemn
nporpammbl Nosny4aeT AOCTYN K 3TUM 3HadYeHusaM. [Ans gobaBneHns aTom CTPYKTypbI
BblOepuTe ErrorStruct n3 Hucnagatowlero cnmcka TMNoB AaHHbIX. Bbl MoXxeTe co3gaTb
HECKONbKO CTPYKTYyp ErrorStruct, ncnone3ys yHukanbeHble MeHa. dnemeHTsl ErrorStruct He
MOryT ObITb MEPEUMEHOBAHbI.

C6omnHoe cocTosiHMe, yKa3dbiBaemoe ¢ nomouwbio ENO
Ecnn EN = UICTUHA n ncnonHsetca GET_ERROR unu GET_ERR _ID, T0:

e ENO = UCTUHA yka3sbiBaeT, 4TO BO BpeMs UCMOMHEHMS KOAOBOro 6roka npouvsoLuna
owmbka 1 nmetloTcsa AaHHble 06 ownbke

e ENO =TJIOXb ykasbiBaeT, 4TO BO BPEMS UCMOSIHEHMS KOAOBOro 6rioka He Obino owmnbok

Bbl moxeTe nogkntounte kK ENO nporpammy pearmpoBaHus Ha oLumMbKy, KoTopas
aKTUBM3NPYETCsi NOCHe BO3HUKHOBEHMS OLWMOKK. Ecnn owmnbka cywecTByeT, TO BbIXOAHOM
napameTp CoxpaHsieT AaHHble 06 olwmnbke Tam, rae Balla nporpaMma MOXeT K HUM
obpaTuTbCS.

Komangbl GET_ERROR n GET_ERR_ID moryT ncnonb3oBaTbcs Ang nepegaydm
MHpopmaumm 06 onBKe N3 NCNOSHSLWErocs B AaHHbIN MOMEHT 6510Kka (BbI3BaHHOTO
©noka) B Bbi3biBatoLLMiA 61ok. [MoMecTuTe 3Ty KOMaHAy B NOCNEAHIO CETb Bbl3bIBAEMOrO
nporpamMmmHoro 6n0|<a, YTOObI COOﬁIJ.LI/ITb KOHEe4YHOe COCTOAHME Npu NCNOJTHEHUN BbI3BAHHOIO
onoka.
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6.2.5 KoMmMyHMKaUMOHHBLIE onepauum

6.2.5.1 OO6MeH gaHHbIMU ¢ OTKpbITON ceTbio Open Ethernet

O6MeH gaHHbIMU ¢ OTKPbITON ceTbio Open Ethernet c ucnonb3oBaHMemM aBTOMaTU4E€CKOro
coeauHeHus n paccoeauHeHus (TSEND_C n TRCV_C)

YkasaHue

O6pabotka komang TSEND_C 1 TRCV_C moxeT 3aHMMaTb HeonpeaerneHHoe KONMYeCcTBO
BpemeHn. Ytobbl o6ecneuntb 06paboTKy 3TMX KOMaHZ, B KXXAOM LIMKIE CKaHMPOBaHMS,
Bbl3blBaNTE UX U3 FMaBHOrO NPOrpamMMHOro Lmkna, Hanpumep, ns OB nporpammHoOro uukna
UnNun 13 KogoBoro Broka, KOTOPbIN Bbl3blIBAETCHA U3 MPOrpaMMHOro uukna. He BbidbiBanTe aTn
komaHabl n3 OB annapatHbix npepbiBaHun, OB npepbiBaHun ¢ 3agepxkor, OB uuknmnyeckmx
npepbisaHnii, OB npepbiBaHuii n3-3a ownbkm nnn OB 3anycka.

3a uHopmaumelt o nepegave AaHHbIX C MOMOLLBK 3TUX KOMaHg, obpaTuTech K pasgeny o
COrnacoBaHHOCTU AaHHbIX (CTp. 96).

Onucanune komaHabl TSEND_C

KomaHnga TSEND_C yctaHaBnusaeT cBsA3b ¢ napTtHepom vepe3d TCP unu ISO on TCP,

nockbINaeT AaHHbIE U MOXET 3aBepLUnTb coeanHeHune. llocne yctaHoBNeHUs 1 co3gaHuns
COeMHEHMS1 OHO aBTOMAaTUYECKM NOAOEPKMBAETCSA N KOHTpONupyeTcsi ¢ nomolbo CPU.
Komanga TSEND_C ob6beauHseT B cebe dyHkumm komaHg TCON, TDISCON n TSEND.

MuHUManbHbLIV pa3mep AaHHbIX, KOTOPbIE Bbl MOXETE NepeaaTb C NOMOLLbIO KOMaHAbI
TSEND_C, coctaensieT ogunH 6anT.

YkasaHue

Hactporika no ymonuanuio napametpa LEN (LEN = 0) ncnoneayet napametp DATA ans
onpeaeneHuns AnuHbl nepegaBaeMblx AaHHbIX. ObecneybTe, 4Tobbl NapameTp DATA,
nepepasaeMbin komaHgon TSEND_C, nmen takom xe pasmep, 4to 1 napameTtp DATA
komaHabl TRCV_C.

Cne,u,yrou.l,we dyHKUMU onuckiBaloT Aenctene komaHael TSEND_C:
Ons yctaHoBnenusi coeguHeHus komanga TSEND_C formkHa MCMOMHATLCS C©
napametpom CONT = 1.

® [locne ycnelwHoro yctaHoBneHus coeguHeHns TSEND_C yctaHaBnvMBaeT Ha OAVH LMKI
napameTp DONE.

e [1na 3aBepweHnst coeanHeHus ncnonbdyetca TSEND_C ¢ napametpom CONT = 0.
CoeavHeHne npepbiBaeTCs HEMEANEHHO. DTO OKka3blBaeT BO3AENCTBME TaKKe Ha
NpUHUMaoLLyt cTaHumio. CoeguHeHne 3aBepLUaeTes U TaM, U AaHHble BHYTPU
npyvHumatoLero 6ycgepa mMoryt ObiTb NOTEPSHLI.

e [lns nepepayv AaHHbIX Yepes cylwecTsytolee coeguHeHne komanga TSEND_C pomxkHa
NCMNOMNHATBCA Npu HapacTawem dppoHTe Ha REQ. MNocne ycnewHon nepegayn
TSEND_C ycraHaBnuBaeT Ha oavH uukn B 1 napameTtp DONE.

e [lns yCTaHOBNEHNsi COeQUHEHUA U nepefaydn gaHHbix komaHga TSEND_C pgomkHa
ucnonHatecs ¢ CONT =1 n REQ = 1. lNocne ycnewHon nepepaun TSEND_C
ycTaHaBnmBaeT Ha oauH umkn B 1 napametp DONE.
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Onucanne TRCV_C

186

KomaHnga TRCV_C ycraHaBnuBaeT cBsA3b ¢ napTHepckum CPU yepe3 TCP unu ISO on TCP,
nonyyaeT AaHHble N MOXET 3aBepLUNTbL coeanHeHmne. [locne ycTaHOBMEHMS U CO34aHNs
COoeMHEHMS OHO aBTOMaTUYECKM NOAOEPKMBAETCA U KOHTpoNMpyeTcs ¢ nomoLubio CPU.
Komanga TRCV_C obveaunHsieT B cebe cdyHkumm komang TCON, TDISCON, n TRCV.
MuHMManbHLIN pasmMep AaHHbIX, KOTOPbIE Bbl MOXETe NPUHATL C NOMOLLLbIO KOMaHAbI
TRCV_C, coctaBnset oguH 6ant. Komanga TRCV_C He nogaepxvBaeT nepegadvy Oynesbix
OaHHbIX Uy 6yneBbIX MacCHBOB.

Yka3aHue

Hactpowika no ymonuyanuio napametpa LEN (LEN = 0) nucnonbayet napametp DATA ans
onpegeneHus anuHel nepegaBaemblx gaHHbIx. ObecnevbTe, YTOOLI NapameTp DATA,
nepenaBaemMbit komangon TSEND_C, nmen takon e pasmep, 4to u napametp DATA
komaHabl TRCV_C.

Cnepywowme yHKUMM onuckiBatoT gencteme komanapl TRCV_C:

e [Ina yctaHoBneHus coeanHenuns komanga TRCV_C gomkHa NCNONHATLCA ¢ napameTpoMm
CONT =1.

e [1na nonydeHus gaHHbIX ucnonHamte TRCV_C ¢ napametpom EN_R = 1. TRCV_C
nonyyaeT AaHHble HenpepbiBHO, koraa napameTtpbl EN_R =1 1n CONT = 1.

e [Ins 3aBepLueHns coeguHeHus ncnonsdyetca TRCV_C ¢ napametpom CONT = 0.
CoepnuHeHve npepbiBaeTCs HEMEANEHHO, U AaHHbIe MOTYT ObiTb MOTEPSHbI.

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02



Pykosodcmeo o npo2paMmMupo8aHUHo

Pexumbl npuema

Komanga TRCV_C paboTaeT B Takux Xe pexumax, 4to u komaHga TRCV. B crnegytowen

6.2 PacwupeHHble KoMaHObI

Tabnuue nokasaHo, Kak AaHHble 3anucbiBalOTCA B 0OnacTb npunema.

BapuaHT npoTtokona

BBop AaHHbIX B obnacTb npuema MapameTp

"connection_type [Tun

coeguHeHuna]"
TCP Mprem gaHHbIX 3agaHHON OJTHBI B#16#11
ISO on TCP Mog ynpaBneHnem nNpoTokona B#16#12
YkasaHue

M3-3a acuHxpoHHon 06paboTku komaHabl TSEND _C Bbl 4OMmXKHBI NogaepKuBaTtb

CornacoBaHHOCTb AaHHbIX B o6nactu nepenayun, noka napameTp DONE vnn napameTp

ERROR He npumeT 3HayeHne NCTUHA.

Ons komangbl TSEND_C coctosHne UCTUHA napameTtpa DONE o3Ha4vaeT, 4To AaHHble

OblnM NepegaHbl ycnewHo. 3To He o3HavaeT, 4To CPU napTHepa no coeguHeHuo
dakTU4ecKkn npounTan npuHMMatoLwmi oydep.

M3-3a acuHxpoHHoM 0bpaboTkmn komaHabl TRCV_C paHHble B obnactu npnema
cornacoBaHbl TONIbKO B TOM criyyae, ecniv napametp DONE = 1.

B cnepytollen Tabnvue nokasaHbl OTHOLWEHWS mexay napameTpamy BUSY, DONE un

ERROR.
BUSY DONE ERROR | OnucaHue
MCTUHA | He nmeet | He nmeet | 3agaHue obpabatbiBaeTtcs.
3HAYeHUs | 3HaYeHus
JIOXKb MUCTUHA | NOXb 3agaHve ycneLHo 3aBepLleHo.
JNIOXb JNIOXb NCTUHA | 3apaHve 3aBepLUeHO C OWMOKOWN. MpnymHy OLIMBKM MOXHO
HanTu B napameTpe STATUS.
JIOXb JIOXb JIOXb HoBoe 3agaHue He Ha3Ha4eHo.
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MapameTpbl TSEND_C

“TSEND_C_DE"
| TSEND_C
= EM END =
- REQ DOME 4
— CONT BUSY h
{LEM ERROA M
| COMMECT STATUS |
{DATA
- COM_RST
MapameTp Twvn Tun OnucaHue
napameTpa | AaHHbIX
REQ INPUT Bool Ynpaenstowuin napametp REQ 3anyckaet 3agaHue Ha
nepegady npu HapacTarLleM (OpoHTE Yepes
coeanHeHune, onncaHHoe B CONNECT.
CONT INPUT Bool *  0: paccoeanHnTL
* 1. yCTaHOBWTb W yOEPXUBaTb COEAMHEHNE
LEN INPUT Int MakcumarnbHoe 4mcno 6anToB, noanexawux nepegaqe.
(3HaueHne no ymonyaHuto = 0, YTO O3HAYaET, YTO
napametp DATA onpegenseT ANUHY AaHHbIX,
noanexawmx nepegade. ).
CONNECT IN_OUT TCON- YkasaTenb Ha onMcaHue coeavHeHust
Param
DATA IN_OUT Variant Ob6nacTb Nepefayn; COQEPXUT agpec U ANUHY AaHHbIX,
nognexawmx nepegade.
COM_RST IN_OUT Bool e 1: [NonHbIi Nepe3anyck yHKLMOHanbHoro 6moka,
CyLLeCTBylOLLEE COeAVHEHNE pa3pbiBaeTCs.
DONE OUTPUT Bool * 0: BagaHue elle He 3anyLLeHo Unu ele
UCMONHSIETCS.
* 1: 3agaHve NCMONHEHO C OLLINBKON.
BUSY OUTPUT Bool * 0: 3agaHue 3aBepLueHo.
* 1: 3apgaHve ewle He 3aBeplueHo. HoBoe 3agaHune He
MOXeT ObITb 3anyLyeHo.
ERROR OUTPUT Bool * 1: Bo Bpemsi 06paboTky npounsoLuna owmoka.
MapameTp STATUS npepoctaBnsiet nogpobHyto
WH(OPMALMIO O TUME OLUMOKN.
STATUS OUTPUT Word MHdopmaumsa 06 owmnbke
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MapameTpbl TRCV_C

“TRCV_C_DB"
| TROV_C
—EN EMNO =
=EN_R DONE =
— CONT BLISY
{LEM ERADA 4
{COMNECT STATUS |
[DATA RCVD_LEM |
= COM_RST
MapameTp Twn Twun OnucaHue
napamMeTpa | AaHHbIX
EN_R IN Bool Ynpasnstowuii napameTp, pa3broknpoBaHHbI s
npuema: Korga EN_R =1, komanga TRCV_C rotosa K
npvemy. 3agaHue Ha npuem obpabaTtbiBaeTcs.
CONT IN Bool Ynpasnstowuii napametp CONT:
* 0: paccoeavHnTb
* 1:yCTaHOBWTb M yOepX1BaTb COEAMHEHNE
LEN IN Int OnvnHa obnacTtu npvema B 6antax. (3HaueHne no
ymonyanuio = 0, 4To o3HavaeT, 4yTo napameTp DATA
onpegensieT ANMHY AaHHbIX, NoAnexawmx nepegade.).
CONNECT IN_OUT TCON- Ykasartenb Ha onucaHue coefuHeHns
Param
DATA IN_ OUT Variant O6nacTb Nprema cogepXXmT HavanbHbIN agpec 1
MaKCUMMasbHYK ANUHY NPUHUMAEMbIX AaHHbIX.
COM_RST IN_OUT Bool e 1: TonHbI nepesanyck pyHKUMOHaNbLHOro 650ka;
CYLLECTBYIOLLEE COEAVHEHME pa3pbIBAETCS.
DONE ouT Bool * 0: 3agaHuve ewle He 3anyLLeHo unu ewle
UCMONHSIETCS.
e 1: 3agaHue UCMNONMHEHO C OLLUMOKOIA.
BUSY ouT Bool * 0: 3agaHue 3aBepLUEHO.
* 1: 3apgaHuve ewe He 3aBeplueHo. HoBoe 3agaHue He
MOXeT BbITb 3anyLLeHo.
ERROR ouT Bool * 1: Bo Bpems 06paboTkm npomsoLuna owmoka.
MapameTp STATUS npenocTtaBnsieT nogpo6Hyto
UHGOPMaLMIO O TUME OLIMOKW.
STATUS ouT Word MHdpopmaumst 06 ownbke
RCVD _LEN |OUT Int KonnyectBo dakTM4eckun NpUHATBLIX AaHHbIX, B 6aniTax
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6.2 PacwupeHHble KoMaHObI

MapameTpsbl Error u Status

ERROR |STATUS OnucaHue
(W#16#...)
0 0000 3agaHue ncnonHeHo ¢ ownbkon
0 7000 O06paboTkn 3agaHMsa He NPOUCXOANT
0 7001 3anyck 06paboTkn 3agaHnsi, yCTAaHOBIEHNE COEAMHEHNS], OXuaaHe
napTHepa no cCoeguHEHU
0 7002 MpovcxogunT NpremM unu nepegaya gaHHbIX
0 7003 CoeavHeHne 3aBepLuaeTcs
0 7004 CoeavHeHne yCTaHOBIEHO U KOHTPONMpYeTcs, 00paboTkn 3agaHus He
npovcxoanT
1 8085 MapameTp LEN npeBbilaeT MakcumarnbHO AOMyCTUMOE 3HaYeHne
1 8086 Mapametp CONNECT BbIx0AMT 3a npegensl 4ONYCTUMOro AnanasoHa
1 8087 JocTurHyTo MakcumanbHOe YMCIO COeANHEHUI; AONONHUTENbHbIE
CO€AVHEHNsS1 HEBO3MOXHb!
1 8088 MapameTp LEN npeBbilwaeT obnacte namsT, ykasaHHyo B napaMeTpe
DATA; npuH1matowas o6nactb naMaTy CIULWKOM Mana
1 8089 Mapametp CONNECT He ykasbiBaeT Ha 610K AaHHbIX.
1 8091 MpeBbllweHa MakcnmarnbHas rnybuHa BNoXeHus
1 809A MapameTp CONNECT yka3biBaeT Ha nose, KOTOpoe He COOTBETCTBYET
ONWHE B ONUCaHUN COeAMHEHNS.
1 809B local_device id B onncaHum coegnHeHust He cornacosbiBaeTcs ¢ CPU.
1 80A1 KommyHmKaLmoHHas owmnbka:
*  YkazaHHOEe COeUHEHNE eLle HE YCTaHOBINEHO
* YkasaHHOe coeguHeHMe B HacTosILee BpeMs 3aBepLuaeTcs; nepegada
Yyepes 3TO CoeaANHEHNE HEBO3MOXHA
* VHTepdeinc cHOBa MHMLManm3npyeTcs
1 80A3 [enaeTcs nonbiTka 3aBepLUUTb HECYLLIECTBYIOLLEE COeAMHEHME
1 80A4 IP-agpec coegmHeHus ¢ yaaneHHsIM NnapTHEPOM HesepeH. Hanpumep, IP-
agpec yaaneHHoro napTHepa cosnagaeT ¢ IP-agpecom nokanbHoro
napTtHepa.
1 80A7 KomMyHMKaumoHHas owmbka: Bbl BbizBanu TDISCON, npexae yem 6bin
3aBeplueH TCON (TDISCON pomkeH cHavana nofnHOCTbI0 3aBEPLUUTb
coegunHeHve, ykasaHHoe B ID)
1 80B2 MapameTp CONNECT ykasbiBaeT Ha 610K AaHHbIX, KOTOPbIN Obin
creHepupoBaH ¢ kntoyeBbiM crioBom UNLINKED
1 80B3 HecoBmecTvMble napameTpsbl:
e OwwubKa B onMcaHnn coeamHeHnst
* JlokanbHbi nopT (napameTp local_tsap_id) y>xe npucytcteyeT B
onuncaHum Opyroro CoeanHeHns
* |D B onucaHum coeguHeHus otnmyeH ot ID, ykazaHHOro B kayecTse
napameTpa
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ERROR

STATUS
(WH#16#...)

OnucaHune

80B4

Mpu ncnone3osaHum ISO on TCP (connection_type = B#16#12) ons

YCTaHOBEHUS NACCUBHOIO coeauHenns kog ownbkun 80B4 npegynpexaaet

Bac, 4To BBeAeHHbI TSAP He cooTBETCTBYET OQHOMY U3 CreaytoLmx

TpeboBaHui K agpecy:

e Ecnu nokanbHbli TSAP nmeeT anvHy 2 n 3HadeHune 1D gns nepsoro
OanTta, paHoe EO nnu E1 (wectHaguaTepuyHoe), To BTopon 6aiT
fomkeH obiTb 00 nnu 01.

e Ecnu nokanbHbii TSAP nmeeT anuHy 3 nnu 6onblue n 3HaveHue ID gna
nepsoro 6arita EO unu E1 (wectHaguaTtepuyHoe), To BTOpon 6anT
formkeH obiTb 00 nnu 01, a Bce octanbHble 6aiTbl AOMKHbLI ObITb
nencteutenbHbiMn cumBonammn ASCII.

e Ecnu nokanbHbli TSAP nmeeT anuHy 3 nnu 6onblue, u nepsbiii 6aiT ID
TSAP He nmeeT 3HayeHus EO unu E1 (wecTtHaguaTtepuyHoe), To Bce
Oalitbl ID TSAP gomkHbl ObITb AelicTBUTENbHBIMKU cumBonamu ASCII.

HenctButensHbiMn cumaonamu ASCII ssnstoTcs s3HadyeHus G6aritos oT 20 ao
7E (wecTHaguaTepuyHoe).

80C3

Bce pecypchbl COeaNHEHNN MCNOJNb3yKTCA.

80C4

KoMmyHuKaunoHHas owmbka, cBs3aHHas Cco BpeMeHeM:
e CoeanHeHue He MOXeT BbiTb YCTaHOBJIEHO B HacTodllee BpemMA

* VHTepdelic nonyyaeT HOBblE NapameTpbl

*  CKOH(UrypupoBaHHOE COeAMHEHNE B HACTOsILLEEe BpeMS yaansieTcs
komaHgor TDISCON

8722

MapameTp CONNECT: HegenctBuTenbHas ob6nactb UCTOYHMKA: 06nacTb
He cyuwlectByeT B DB

873A

MapameTtp CONNECT: [JocTyn k onucaHuio coeanHeHUs1 HEBO3MOXEH
(Hanp., DB oTcyTCcTBYET)

877F

MapameTp CONNECT: BHyTpeHHss owmbka, Hanpumep,
HepencTeuTenbHas ccbinka Ha ANY

O6MeH faHHbIMM € OTKpbITON ceTbio Open Ethernet ¢ ucnonb3oBaHuem ynpaBneHus

coeauMHeHueM u paccoeguHeHnem

Yka3saHue

O6paboTka komang TSEND_C n TRCV_C MoxeT 3aHumMaTb HeonpeaeneHHoe Konm4ecTBo
BpeMeHU. Ytobbl 06ecneunts 06paboTKy 3TMX KOMaHA B KaXKOOM LUKIE CKaHMPOBaHUS,
BbI3bIBAWTE UX U3 IMABHOIO MPOrpaMMHOro LMkna, Hanpumep, n3 OB nporpaMMHOro umkna
UK 13 KOJOBOro Brioka, KOTOPbIV BbI3bIBAETCH U3 MPOrpaMMHOro umkna. He BbidbiBanTe aTn
komaHgbl n3 OB annapaTtHbix npepbiBaHuin, OB npepbiBaHuin ¢ 3agepxkon, OB umknnyeckux
npepbiBaHnn, OB npepbiBaHnin n3-3a ownbkm nnn OB 3anycka.
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Pykosodcmeo no ripozpammupo8aHuro
6.2 PacwupeHHble KoMaHObI

O6meH gaHHbIMM Yepe3 Ethernet c nomowkbio npotokonos TCP n ISO on TCP

O6MeHOM AaHHBIMKM YNPaBnsAT B NporpamMmme creayroLwme KomaHab!:
e TCON ycraHaBnuBaeT coeamHeHue.

e TSEND n TRCV nepegatoT u NpUHNMAIOT AaHHbIE.
e TDISCON paspbiBaeT coeanHeHme.

MuHUManbHBLIV pa3mep AaHHbIX, KOTOPbIe Bbl MOXeTe nepeaaTb UNN MPUHSTL C MOMOLLIbIO
komang TSEND u TRCV, coctaBnsiet oamnH 6aint. KomaHaa TRCV He nogaepxuBaet
nepegady 6ynesbix AaHHbIX UM ByneBbIX MaccMBoB. [JONONHUTENBbHY MHOPMaLMIO Bbl
HangeTe B pasgerne o CornacoBaHHOCTM AaHHbIX (CTp. 96).

Yka3aHue

Hactpowika no ymonyanuio napametpa LEN (LEN = 0) ncnonbayet napametp DATA ans
onpegeneHus anuHel nepegaBaemblx gaHHbIx. ObecnevbTe, YTOOLI NapameTp DATA,
nepenasaemMbi komangon TSEND, nmen Takon xe pasmep, 4to 1 napameTtp DATA
komaHabl TRCV.

O6a naptHepa no 06MeHy AaHHbIMY BbINOMHAKT KomaHgy TCON, ytobbl co3gath u
YCTAHOBUTb KOMMYHMKaLMOHHOE coeamHeHne. C noMOoLLbo NapaMeTpoB Bbl yKasbiBaeTe
aKTUBHbIN 1 NAaCCUBHbBIN KOHLIEBOWN NMYyHKT 0OMeHa AaHHbIMKU. [ocne co3gaHus u
YCTaHOBMEHUS COeMHEHUS OHO aBTOMaTUYECKM NOAAEPXKMBAETCHA U KOHTpONUpyeTcs
nocpeactesom CPU.

Ecnun coeanHeHne npeKkpawiaeTcd, HanpunmMmep, n3-3a O6prBa nposoaa unu yganeHHoro
napTHepa no 06meHy OaHHbIMU, TO aKTUBHbIN napTHep NbiTaeTCA BHOBb YCTAHOBUTb
CKOH(bVIprVIpOBaHHoe coeguHeHune. Bbl He AOMKHbI BHOBb BbIMOSTHATL KOMaHOy TCON.

Ecnu BbinonHseTca komaHga TDISCON mnnn CPU nepewen B coctosiHne STOP, To
cyllecTByloLLlee COeMHEHNEe 3aBepLUaeTcs, U co3haHHOe coeamHeHne yganseTtcs. [Ons
CO30aHNsi U BOCCTAHOBIEHNSI COeAUHEHUS Bbl A0OMKHbI CHOBA BbINONHUTL komaHay TCON.

OnucaHue (pyHKLUMOHUPOBAHUSA

Komangbl TCON, TDISCON, TSEND n TRCV paboTaloT aCMHXPOHHO, 3TO 3HAYUT, YTO
obpaboTka 3agaHMa pacnpocTpaHAEeTCs Ha HECKONBbKO UCMONTHEHNA KOMaHA.

Hanpmmep, Bbl 3anyckaeTte 3afaHne Ana co3gaHuna U yCtaHoBIeHUA CoegUHEHUA nyTem
ucnonHeHunsa komaHael TCON ¢ napameTtpom REQ = 1. 3aTtem Bbl ucnonbsyete
pononHutenbHble ncnonHeHns TCON anst KOHTPONs BbINOMHEHUSA 3a4aHNS U MPOBEPKU €ro
3aBepLUeHus ¢ nomoLlbto napameTpa DONE.

B cnepytowen Tabnuue nokasaHbl oTHowweHnst mexay BUSY, DONE n ERROR.
Wcnonb3yiite aTy Tabnuuy ons NpoBEPKM TEKYLLETO COCTOSHWSA 3aaaHusl.

BUSY DONE ERROR | OnucaHue

NCTUHA | He umeeT | He nmeeT | 3agaHue obpabaTbiBaeTcs.
3Ha4YeHusa | 3Ha4YeHus

JIOXKb NCTUHA | NOXb 3ajaHve ycneLHo 3aBepLIeHo.

JIOXKb JIOXKb NUCTUHA | 3apgaHue 3aBepLlUeHO C OLWMGKON. MpuynHy ownbKU MOXHO
HanTn B napameTpe STATUS.

NOXb NOXb NNOXb HoBoe 3agaHne He HasHa4yeHo.
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KomaHpa TCON
“T_CON_DE"
| TCON
[ TCOM_Param
—EN END =
-{RED DONE
(i) BUSY 1
{ COMMECT ERROR 1
[ STATUS |
MapameTp Tun Tun gaHHbIX | OnucaHue
napameTpa
REQ IN Bool Ynpasnstowui napametp REQUEST 3anyckaet
3ajaHue Ans yCTaHOBIEHWS COeQUHEHNS, yKa3aHHOro
B |D. 3agaHue 3anyckaeTcsa nNpu HapacTaLwemM
bpoHTE.
ID IN CONN_OuUC Cchblinka Ha coeguHeHne, KOTopoe AOMKHO OblTb
(Word) YCTaHOBMNEHO C yAaneHHbIM MapTHEPOM UMK Mexay

nporpamMmmon nornb3oBaTenst U KOMMYHUKALMOHHBIM
YPOBHEM OrnepaunoHHon cuctemsl. 1D gomkeH 6biTb
naeHTnyeH cooteeTcTByroemy ID napameTpa B
ONMCaHUM NOKaNbHOro COeANHEHUSI.

[unana3soH 3Ha4veHnn: ot W#16#0001 no W#16#0FFF
CONNECT IN OUT TCON-Param | YkasaTenb Ha onMcaHne coeguHeHns

DONE ouT Bool MapameTp coctosiHnss DONE:
¢ 0: 3agaHue ewe He 3anyLLEHO NN eLle
ncnonHsieTcs

¢ 1: 3agaHue UCMOoNHEeHOo ¢ OLINOKOM

BUSY ouT Bool BUSY = 1: 3agaHue ewle He 3aBepLUEHO
BUSY = 0: 3agaHue 3aBepLueHo
ERROR ouT Bool MapameTp coctosiHns ERROR:

ERROR = 1: INpn 06paboTtke 3agaHnsa npomsoLuna
owwnbka. Mapametp STATUS npepoctaBnset
nogpobHY MHOPMALMIO O TUNE OLNBKK.
STATUS ouT Word MapameTp coctosiHna STATUS: UHdpopmaumsa o6
olmnbke
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6.2 PacwupeHHble KoMaHObI

KomaHaa TDISCON

"T_DEI%:L_EIH_ TCP n ISO on TCP: KomaHga TDISCON 3aBepLuaeT KOMMyHUKaLMOHHOE
ESE coeguHeHune ot CPU k napTHepy no o6MeHy AaHHbIMMN.
—{EM ENO —
-FAEQ DOME -
{ 1D BLUSY b
ERRCR H
STATUS
MapameTtp |Tun Tun gaHHbIX | OnucaHue
napameTpa
REQ IN Bool Ynpasnstowwuin napametp REQUEST 3anyckaeT
3ajlaHue s yCTaHOBMNEHUS COEQNHEHWS, YKa3aHHOro
B ID. 3apgaHue 3anyckaeTca npu HapacTaoLwem
dpoHTe.
ID IN CONN_OUC | Ccbinka Ha coegvHeHWe C yaaneHHbIM NapTHEPOM Unu
(Word) Mexay nporpaMMon nosb3oBaTens v
KOMMYHUKaLUMOHHLIM YPOBHEM OMepaLoHHOM
CUCTEMbI, KOTOPOE AOIMKHO ObITh 3aBepLueHo. 1D
OOMKeH ObITb AeHTMYEeH cooTBeTCTBYOLWEMY |ID
napameTpa B ON1CaHUM NOKarbHOrO COEANHEHUS.
[unanasoH 3Ha4eHun: ot W#16#0001 no W#16#0FFF
DONE ouT Bool MapameTp coctosHnsa DONE:
* 0: 3apgaHue eLle He 3anyLleHo unu ewle
ncnonHsieTcs
e 1: 3agaHune UCMOMNHEHO C OLUNBKOM
BUSY ouT Bool BUSY = 1: 3agaHue ewe He 3aBepLUEHO
BUSY = 0: 3agaHue 3aBepLleHo
ERROR ouT Bool ERROR = 1: Bo Bpemsa 06paboTku npousowna
ownbka.
STATUS ouT Word Ko owmnbkum
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KomaHpga TSEND

--1_5&'?[::_09_
TSEND
LIt bo Wariant
—EN EMD -
= REQ DONE =
[in BUSY
{LEN ERROR =

J2sblof

aliAli)

6.2 PacwupeHHble KoMaHObI

MapameTp

Twn
napameTpa

Twn gaHHbIX

OnucaHune

REQ

IN

Bool

Ynpasnstowwmii napametp REQUEST 3anyckaet
3ajaHue Ha nepefavy nNpu HapacrtawLwem PpoHTe.
[aHHble nepepaoTca u3 obnactu, onpegensiemon
napametpamu DATA n LEN.

CONN_OUC
(Word)

Cceblinka Ha cooTBeTCTBYlOLLEee coeauHeHme. ID
OOImKeH OblTb MOEHTMYEH cooTBETCTBYOLWEMY |ID
napameTpa B ONMcaHum NIOKanbHOro CoeauHEHMS.

[Onana3oH 3HadeHun: ot W#16#0001 no WH#16#0FFF

LEN

Int

MakcumansHoe Yncno 6anToBs, noanexalumx
nepegaye aTUM 3agaHMemM

DATA

IN_OUT

Variant

YkazaTenb Ha 06nacTb AaHHbIX, NOANEXaLLyo
nepepadve: O6nacTb NepeaaTyvka; COAEePXUT aapec 1
AnuHy. AOpec OTHOCUTCS:

* Kk 0Bpasy npouecca Ha Bxogax

* Kk 06pasy npouecca Ha BbIxodax
* Kk BuTOBON NamMATK

* Kk BrOKy AaHHbIX

DONE

ouT

Bool

MapameTp coctosiHua DONE:

* 0: 3agaHve ewe He 3anyLeHo unu ewle
ncnosnHseTcs.

e 1: 3agaHne UCMNONHEHO C OLUMOKOMN.

BUSY

ouT

Bool

* BUSY = 1: 3agaHue ele He 3aBepLueHo. HoBoe
3afaHne He MOXeT ObITb 3anyLLeHo.

* BUSY = 0: 3agaHue 3aBepLUeHO.

ERROR

ouT

Bool

MapameTp coctosHns ERROR:

ERROR = 1: Bo Bpemsi 06paboTku npom3oLuna
owmbka. Mapametp STATUS npepoctaensieT
nogpoOHy MHOPMaLMIO O TMMNE OLINOKK

STATUS

ouT

Word

MapameTp coctosiHna STATUS: Nudopmauums o6
owmnbke
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6.2 PacwupeHHble KoMaHObI

Komanpga TRCV
“T_RCV_DB
TRCV
Lt 1o Variand [
—EN END —
~EN_R HDF b
{10 BUSY =
(LEN ERROR -
| DATA STATUS |
i RCYD_LEN|
MapameTp Tun Twvn paHHbIX | OnucaHue
napameTpa
EN R IN Bool YnpaBnsowmii napaMeTp, pa3brioknpoBaHHbI Ans
npuema: Mpn EN_R = 1 komaHga TRCV roTtoBa k
npvemy. 3agaHue Ha npvem obpabaTbiBaeTcs.
ID IN CONN_OUC | Cceblinka Ha cooTBeTCTBYylOLLee coeanHeHme. ID
(Word) DOMKeH ObITb MAEHTUYEH cooTBEeTCTBYIOLWEMY |D
napameTpa B ONUCaHUN NOKaNbHOIO COEANHEHMS.
[wana3soH 3HayeHun: ot W#16#0001 no W#16#0FFF
LEN IN Int OnuHa obnactu npvema B 6antax (3HaveHune no
ymonyanuto = 0, 3T0 3HauuT, 4yto napameTtp DATA
onpegensieT ANvHy AaHHbIX, NoANeXalumx npuemy.).
DATA IN_OUT Variant YkasaTternb Ha npyuHUMaeMble gaHHble: ObnacTtb
npvema, Kotopas COAepXuT aapec n AnuHy. Agpec
OTHOCUTCS:
* Kk 06pasy npoLecca Ha Bxogax
* K 06pasy npouecca Ha BbIxodax
* Kk GuTOBON NAMATK
* K BnoKy JaHHbIX
NDR ouT Bool MapameTp coctosiHna NDR:
* NDR = 0: 3agaHue eLle He 3anyLleHo nnu ewe
UCMONHSIETCS.
* NDR = 1: 3agaHue ycneLwHo 3aBepLUeHo.
BUSY ouT Bool * BUSY = 1: 3agaHue elle He 3aBepLueHo. HoBoe
3agaHne He MoXeT ObITb 3anyLleHo.
* BUSY = 0: 3agaHue 3aBepLUeHO.
ERROR ouT Bool ERROR=1: Bo Bpems 06paboTkn npounsoLuna owmbka.
MapameTtp STATUS npegocTtaBnsieT nogpobHyto
MHGOPMaLUMIo O TUNe oLnBKK.
STATUS ouT Word NHdopmauusi o6 ownbke
RCVD LEN |OUT Int KonunyectBo hakTnyeckn NpuMHATLIX AaHHbIX, B 6anTax
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6.2 PacwupeHHble KoMaHObI

O6nacTtb npuema

KomaHga TRCV 3anucbiBaeT npyHMMaemMble AaHHble B 06nacTb npuema, Kotopas
onpegenseTcs cneaylwumMmn ByMSA NepeMeHHbIMU:

® YkasaTenb Ha Ha4yano obnactu

® [InuHa obnacTu

YKa3aHue

Hactpoiika no ymonyaHuio napametpa LEN (LEN = 0) ucnoneayet napametp DATA ans
onpeaenenunst AnuHel nepegaBaeMbix gaHHbIX. ObecneybTe, YToObI NnapameTp DATA,
nepegaBaeMbiit kKomaHgon TSEND, nven Takon xe pasmep, 4to 1 napameTp DATA
komaHabl TRCV.

B cnepytoulen Tabnmue nokasaHo, kak komaHga TRCV BBoAWT NpMHUMaeMble OaHHbIE B
obnacTtb npuema.

BapuaHT npoTtokona BBopa aaHHbIX B o6nactb npuema MapameTp Tun
coegUHEHUs

TCP Mprem faHHbIX YKa3aHHOW ONWHbI B#16#11

ISO on TCP lMoa ynpaBneHvem npoTokona B#16#12

Kak Tonbko aaHHble u3 3agaHus npuHatel, TRCV nepegaet ux B o6nacte npuema u
yctaHaBsnvBaeT NDR B 1.
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6.2 PacwupeHHble KoMaHObI

Koabl ycnoeun ans TCON

ERROR | STATUS O6bsicHeHne
(W#16#...)
0 0000 CoegnHeHve 6bINo yCcrneLwHo YyCTaHOBNEHO
0 7000 O6paboTku 3agaHMsa He NponcxoanT
0 7001 3anyck 06paboTku 3agaHns, yCTaHOBMEHME COEANHEHUS
0 7002 Mocnepytowmii BoizoB (REQ He umeeT 3HaveHus), coeguHeHne
yCTaHaBnvMBaeTcst
1 8086 MapameTp ID HaxoaMTcs BHE OONYCTUMOrO AvanasoHa.
1 8087 JocTUrHyTo MakcmanbHOe YACNO COeaANHEHWUI; AONONHUTENbHbIE

COEJUHEHNS HEBO3MOXHbI

1 809B local_device_id B onucaHumn coeanHeHnst He cooTBeTcTByeT CPU.

1 80A1 CoeavHeHVE 1 NOpT YKe 3aHATbI NONb30BaTENEM

1 80A2 JlokanbHbIV UK yaaneHHbIN NopT 3aHAT CUCTEMOM

1 80A3 [enaetcsa nonbiTka CHOBA YCTAHOBUTb YXXE CyLLEeCTBYKOLLEee CoeaNHEHNE

1 80A4 IP-agpec yganeHHoro KoHua coeAnHeHUs HefeNncTBUTENEH; BO3MOXHO, OH
CcoBMagaeT ¢ nokanbHbIM |IP-agpecom

1 80A7 KommyHmkaLumoHHas owmbka: Bbl BbinonHunm TDISCON, npexae yem 6bina
3aBeplueHa komaHga TCON. Komanga TDISCON pomkHa cHavyana

NOMHOCTbLIO 3aBEPLUNTbL COeAVHEHME, YkadaHHoe B napameTpe ID.

1 80B3 MpoTnBopeunBasi napameTpusaums: Mpynnoeas owmnbka anst KogoB owWNBoK
oT W#16#80A0 no W#16#80A2, W#16#80A4, ot W#16#80B4 no

W#16#80B9

1 80B4 Mpu ucnone3oBanum ISO on TCP (connection_type = B#16#12) ana

YCTaHOBJIEHMS MACCUBHOIO COeAMHeHMs koA owmnbku 80B4 npeaynpexpaet

Bac, YTo BBeAeHHbI TSAP He cOOTBETCTBYET OLHOMY 13 CrieayHoLmnx

TpeboBaHuii K agpecy:

* Ecnu nokanbHbin TSAP nmeet anvHy 2 un sHavenve ID ans nepsoro
6anTa, paBHoe EOQ nnu E1 (wecTtHaguaTepuyHoe), TO BTOpon 6aiT
pormxkeH 6b1Tb 00 nnun 01.

* Ecnu nokanbHbii TSAP umeet gnuHy 3 nnu 6onblue u 3HaveHue ID gns
nepsoro 6arita EO nnu E1 (wecTtHaguaTepuyHoe), To BTOpon 6ainT
pomkeH 6biTb 00 nnun 01, a Bce ocTanbHble 6aiTbl AOMKHbI ObITb
penctButTenbHbiMn cumBonammn ASCII.

* Ecnu nokanbHbin TSAP nmeet gnuny 3 nnu 6onblue, n nepsein 6anTt ID
TSAP He umeet 3HaveHus EO wnu E1 (wecTtHaguaTepuyHoe), To Bce
Oaritbl ID TSAP gomkHbl 6bITb gericTBuTENbHBIMKU cumBonamu ASCII.

HencteutensHoiMn cumeonamm ASCII senstoTcs 3HaveHus 6anTtos ot 20 ao

7E (wecTHaguaTepuyHoe).

1 80B5 Owwnbka B napameTpe active est

1 80B6 Ownbka napameTpm3auum B napameTpe connection_type

1 80B7 Ownbka B ogHOM U3 cneayoLmx napameTpos: block_length,
local_tsap_id_len, rem_subnet_id_len, rem_staddr_len, rem_tsap_id_len,
next staddr len

1 80B8 lMapameTp B onvcaHum nokanbHoro coegnHeHus u ID napameTpa pasnuyHbl

1 80C3 Bce pecypchl coeiHeHU UCNONb3YOTCS.

1 80C4 KommyHMKaLuoHHas ownbka, cBsid3aHHasi CoO BPEMEHEM:

* CoeavHeHne He MOXeT OblTb YCTAaHOBIEHO B HACTOSILLIEE BPEMSI.

*  WHTepdeiic nonyyaeTt HoBble NapameTpbl.

e CKOHUrypvpoBaHHOEe COeaMHEHNE B HACTOosILLiee BpeMs yaanseTcs
komangoi TDISCON.
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Koabl ycnosuu ana TDISCON

6.2 PacwupeHHble KoMaHObI

ERROR | STATUS OGbsicHeHue
(W#16#...)

0 0000 CoeguHeHve BbIno yCneLwHo NpekpaLleHo

0 7000 O6paboTku 3agaHMs He NPoUCXoauT

0 7001 Hayano o6paboTku 3agaHusi, coeAMHeHne 3aBepLuaeTcs

0 7002 Mocneaytowmn BbizoB (REQ He MMeeT 3Ha4YeHUs), COefMHEHME 3aBepLUaeTcs

1 8086 MapameTp ID HaxoauTcst BHE ONYCTUMOrO AManas3oHa agpecos.

1 80A3 BblnonHsAeTcsA nonbiTka 3aBepLUMTb HECYLLECTBYOLWEee coegnHeHre

1 80C4 KomMMyHMKaLUMOHHas owmbka, cBaA3aHHasa co BpemeHeM: VIHTepdelic
nonyyaeT HOBblE NapamMeTpbl NN COeQUHEHNE B HACTOsILLEE BPEMS
yCTaHaBNMBaETCH.

Koabl ycnosun ana TSEND

ERROR | STATUS | O6bsicHeHue
(W#16#...)

0 0000 3apaHve Ha nepefavy 3aBeplieHo 6e3 owmnbok

0 7000 O06paboTkM 3agaHMsa He NPOUCXOANT

0 7001 Hayvano o06paboTku 3apaHus, AaHHbIe oTNpaBnsATca: Bo Bpems aTon
obpaboTku onepaumoHHasa cnctema obpallaeTcs K JaHHbIM B 06nactu
nepegayn DATA.

0 7002 Mocnepytownii Boidos (REQ He umeeT 3HaveHus), 3ajaHve
obpabatbiBaeTcsa: Bo Bpemsa atort 06paboTkm onepaumoHHasi cuctema
obpallaeTcs K gaHHbIM B obnactu nepegaymn DATA..

1 8085 MapameTp LEN npeBbllwaeT MakcmanbHO A0NyCTMMOE 3HayeHme.

1 8086 MapameTp ID HaxoauTcs BHE JONYCTUMOrO AvManasoHa agpecos

1 8088 MapameTp LEN 6onblue, 4em 06nactb naMsaTh, ykasaHHas B DATA

1 80A1 KommyHmKaLmoHHas owmnbka:

* YkazaHHOEe COoeUHEHNE €eLle He YCTaHOBIEHO

* YkazaHHOEe coeuHEeHNe B HacTosiLee Bpems 3aBepluaeTcs. [Nepenaya
Yyepes 3TO COeANHEHNE HEBO3MOXHA.

*  VHTepdenc cHoBa MHMLManmanpyeTcs.

1 80C3 BHyTpeHHsIs HexBaTKa pecypcoB: bnok ¢ aTum ID yxe obpabaTbiBaeTcs B
OPYrom Kracce npuopureTa.

1 80C4 KomMMyHMKaUMOHHasi oimbka, cBaA3aHHasa CO BPEMEHEM:

e CoeagnHeHne ¢ NapTHEPOM Mo 0OMEHY AaHHbIMM B HAcTosILLee BpemMsl He
MOXET ObITb YCTaHOBMNEHO.

* VHTepdeic nonyyaeT HOBble NapaMeTpbl NN COEAMHEHNE B HAcTosLLEe
BpEMS yCTaHaBNMBaETCS.
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6.2 PacwupeHHble KoMaHObI

Koabl ycnosuu ans TRCV

ERROR | STATUS | OGbsicHeHue
(W#16#...)
0 0000 MpUHATLI HOBbIE AaHHbIe: TekyLan ANMHA NPUHSTBLIX AaHHbIX OTOOGpaXaeTcs
B RCVD_LEN.
0 7000 Bnok He roToB K Nnpuemy
0 7001 Briok rotoB k nprveMy, 3agaHue Ha npuem Obio aKTMBUM3MPOBAHO.
0 7002 Mocneayowuin BLI3OB, 3adaHue Ha npueM obpabartbiBaeTcs: Bo Bpems aTon
06paboTku AaHHbIE 3anucbiBaloTCA B obnacTe npuema. Moatomy olumbka
MOXET NMPUBECTM K HECOrNacoBaHHOCTU AaHHbIX B 06nactu npuema.
1 8085 MapameTp LEN npeBbllaeT MakcMmarnsHO 40MYyCTUMOE 3Ha4YeHue, Uin Bbl
namenmnn napametp LEN unv DATA nocne nepBoro Bbi3oBa.
1 8086 MapameTp ID HaxoaMTcs BHE ONYCTUMOrO AMana3oHa agpecos
1 8088 O6nacTtb npuema cnuwkom mana: 3HadeHune LEN Gonblue, 4em obnactb
npuema, ykasaHHasg B napametpe DATA.
1 80A1 KomMmMyHMKaLmoHHas owmbka:
* YkasaHHOe coegMHEeHVe eLle He YyCTaHOBIEHO
* YkasaHHOEe coeguHeHVe B HacTosiee Bpems 3aBepluaeTcs. 3agaHve Ha
Nnpvem Yyepes 3T0 COEANHEHNE HEBO3MOXHO
*  WHTepdeinic nonyyaeTt HoBblE NapameTpbl.
1 80C3 BHyTpeHHsAs HexBaTka pecypcoB: bnok ¢ atum ID yxxe obpabaTbiBaeTcs B
OPYrom Kracce npuopureTa.
1 80C4 KomMMyHMKaUMOHHas oimbka, cBaA3aHHasa CoO BpEMEHEM:
* CoeavHeHve C NapTHEPOM B HACTOSILLEE BPEMSI HE MOXET ObITb
YCTaHOBIEHO.
*  WHTepdeic nonyyaeTt HoBble NapaMeTpbl UMK COEAMHEHNE B HACTosLLee
BpeMs yCTaHaBMNMBaeTCs.
6.2.5.2 KomaHabl aons ABYyXTOY€4YHOro coeAnHeHus

maBa, nocesieHHasa AByxToue4HOMY coeanHeHmto (Point-to-Point, PTP)(cTp. 279) paet
nogpobHyto MHpopmaumo o komaHgax PtP 1 KOMMYHUKaUMOHHBIX MOLYNSAX.
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Pykosodcmeo o npo2paMmMupo8aHUHo

6.2.6 KomaHAabl npepbiBaHuA

6.2.6.1 KomaHabl Attach n Detach

6.2 PacwupeHHble KoMaHObI

ATTACH i C nomouipto komaHg ATTACH n DETACH BbI moxeTe
=EM END= aKTUBM3UPOBATb N OeaKTUBU3NPOBATL NoanporpamMmbl,
0B_NR F‘E'.‘-W-! NHULManuanpyemMble cobbITUSIMU, BbI3bIBAOLLUMUN NPEpPbIBAHMS.
{EVENT
i s * Komanpa ATTACH aktuBunsnpyet ucrnonHeHme
noanporpammbl OB npepbiBaHuii Ansa cobbITui,
b BbI3blBaOLLMX annapaTHble NpepbiBaHUA.
I DETACH
—EN ewo- ¢ Komanpa DETACH geaktnBu3MpyeT UCMOMHEHne
{OB_NA RET_WAL | noanporpammbl OB npepbiBaHuin Ansa cobbITui,
{[EVENT s BbI3bIBaIOLLMX annapaTHblie npepbiBaHus.
MapameTp Twvn Twun OnucaHue
napameTpa | AaHHbIX
OB _NR IN Int MaeHTudmkaTop opraHm3saumMoHHOro 6oka:
Beibepute ero ns nmetowmxca OB annapaTtHbix
npepbIBaHWI, KOTOpble BbiNM co3aaHbl C MOMOLLLIO
onuun "Add new block [[Jo6aBuTb HOBbIN 610K]".
[Baxab! LWENKHUTE Ha noJie 3Toro napameTpa,
3aTeM LLENKHUTE Ha BCNoMOoraTenbHON
nuKTOorpaMme, YTobbl yBUaEeTb uMmetowmnecs OB.
EVENT IN DWord MaeHTudmkatop cobbiTms:
Bbi6epuTe ero us nmetomnxcsa cobbituin,
BbI3bIBAOLLMX annapaTHble NpepbiBaHns, KOTopble
6bInn pasbnoknpoBaHbl B KOHMUIypaLmMm yCTPOMCTB
MJIK ons umdpoBbIX BXOA0B NN CKOPOCTHbIX
CYeTUMKOB. []Baxabl LLENKHUTE HA Nofe 3Toro
napameTpa, 3aTeM LLENKHUTE Ha BCrioMoraTesibHom
nuKTorpaMme, YTobbl YBUAETL UMEIOLLMECS
cobbITHS.
ADD IN Bool ADD = 0 (no ymonuaHuio): 310 cobbiTue 3amMeHsIeET
(Tonbko BCe NMpeablayLume HasHauyeHust CobbITUI Ans 3Toro
ATTACH) B.
ADD = 1: 310 cobbliTne gobaBnsaeTcs K
npeabiayLyMmM HasHaueHnaMM cobbITUi ANs 3Toro
OB.
RET VAL ouT Int Kof ycrnoBusi BbINONHEHMUS
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6.2 PacwupeHHble KoMaHObI

CO6I:ITVI$I, Bbi3blBakwOlWwne annapaTtHbie npepbiBaHUA

CPU noonepxueaeT crieaytolume cobbiTus, Bbi3blBaloLMe annapaTHble NpepbiBaHNUs:

CobbITns TMna HapacTaLwmx PPoHTOB (BCe BCTPOEHHbIE Lindposble Bxodbl CPU nntoc
undpoBble BXOAbl CUrHAMNBHON Nnathbl)

— HapacTtarowmin ppoHT BO3HUKAET, Koraa UmdpoBon BXO4 NEpeEXoauT N3 COCTOSHUS
BbIKJ1 B cocTtosiHne BKI1 kak peakumsi Ha UISMEHEHWEe CUrHana oT NnosieBoro
YCTPOWCTBA, NOAKMHYEHHOrO K 3TOMY BXOAY.

CoObITnsa TMna nagatowwmx poHTOB (BCe BCTPOeHHbIe LndpoBbie Bxogbl CPU nntoc
undpoBble BXOAbl CUrHAMNBHON Nnathbl)

— Maparowmii hpoHT BO3HMKAET, Korga umdpoBom BXO4 NepexoanT u3 coctosiHus BKIT
B cocTtosHne BbIKIT.

CoObiTnsa Trna Tekylee 3HayeHne CKOpocTHoro cyetyuka (HSC) = aTanoHHomy
3HaveHuio (CV = RV) (HSC 1 ... 6)

— [pepbiBaHue CV = RV gna HSC reHepupyeTcs, korga Tekyllee 3Ha4yeHne nepexoamT
OT CoCeHero 3Ha4eHus K 3Ha4eHuIo, TO4YHO coBrnagaroLemMy ¢ npeasapuTenLHO
YCTaHOBIIEHHbIM 3TanoOHHbIM 3Ha4YEHNEM.

CobbITns TNa MiameHenne Hanpaenexusa cyeta HSC (HSC 1 ... 6)

— CobbITue Tna MiameHeHne HanpaBrneHusl cyeTa NPoOUCXoauT, Koraa o6HapYXeHo, YTo
HSC nepeluen oT npsiMoro cyeTta kK 06paTHOMY UM OT 0GPaTHOTO K NPSIMOMY.

CobbiTua Trna BHewHwuii cbpoc HSC (HSC 1 ... 6)

— HekoTopble pexumbl HSC gonyckatloT HasHavyeHne ynupoBoro Bxoaa 4151 BHELUHEro
cbpoca 3HauveHus cyetunka HSC B Honb. CobbiTue Tna BHelwHMi copoc nponcxogut
ans Takoro HSC, korga aToT Bxoa nepexoaut ua coctosiHus BbIKIT B coctosiHmue BKI1.

Pa36nokupoBaHue co6bITU, NPUBOAALLMX K annapaTHbIM NpepbiBaHUAM, B KOH(Urypauum

YCTPOMCTB

202

AnnapaTHble npepbiBaHWS JOMKHbI BbITb pa3bnokMpoBaHbl NPY KOHUIYPUPOBaHUN
yCTponcTBa. Bbl AOMKHBI NOMETUTL TPUITEPHYIO KHOMKY ANS pa3brnoknpoBaHus cobbiTus B
KOH(pUrypaumm yCcTporucTB Ans kaHana ungposoro Beoga unu HSC, ecnu Bbl xoTuTe
Ha3Ha4YNTb 3TO COObITME BO BPEMS KOH(UIYPUPOBAHNSA UMK Ha STane UCMNOMHEHWS!.

Onumun TpurrepHblX KHOMOK B KOHGUrypauuu yctporcts MNJIK:

Lindbposoin Bxoa

— PasbnokupoBaTtb 06HapyXeHne HapacTatoLero poHTa

— PasbnokmpoBaTb 0OHapyxeHne nagatoLero opoHTa
CkopocTHot cyeTumk (HSC)

— PasbnoknpoBaTb 3TOT CKOPOCTHOW CYETUMK A1 UCNONb30BaHNS

— [eHepupoBaTh NpepbiBaHNe Npy COBNAAEHNM 3HAYEHNS CHETUMKA C 3TANIOHHBIM
3HaYeHeM

— [eHepupoBaTh NpepbiBaHWe Npu BHELLHEM cOpoce

- reHepI/IpOBaTb npepbiBaHne npmn namMmeHeHnn HarpasJlieHUA cHeTa
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6.2 PacwupeHHble KoMaHObI

BctaBka HoBbIx OB annapaTtHbIX npepbiBaHUA B Bally nporpaMmmy

Mo ymonyaHuio npu NnepBoM pa3bioKMpoBaHUM COObLITUS 3TOMY CODbITUIO HE CTAaBUTCS B
cooTBeTcTBME HMKakon OB. Ha 310 ykasbiBaeT MeTka "<not connected [He npucoegmHeHo]>"
B KOHGurypauum yctponcts gns "HW interrupt: [AnnapatHoe npepbiBaHue:]". CobbiTuto,
BbI3blBalOLLEMy annapaTtHble npepbiBaHns, MOXET OblTb NOCTaBMEH B COOTBETCTBME TOMLKO
OB annapatHbIx npepbiBaHuin. Bece cyliectsytolme OB annapaTHbIX NpepbiBaHUiA
BbIBOAATCS B HUcnagatowem cnucke "HW interrupt:". Ecnn B atom cnncke OB oTcyTCcTBYIOT,
TO Bbl AOMMKHbI co3gaTbk OB Tuna "Hardware interrupt [AnnapaTHoe npepbiBaHue]”
cnepytowmm obpasom. B BeTBu "Program blocks [[MporpammHbie 6rioku]" aepesa npoekTa:
1. Oeaxgbl wenkHute Ha "Add new block [Jo6aBnTb HoBLIN 651oK]", BbIGEpUTE "Organization
block [OprannsaumoHHbii 6nok] (OB)", a 3aTem "Hardware interrupt”.

2. Bbl uMeeTe BO3MOXHOCTb NepenmeHoBaTb OB, BbiOpaTh s13bIk nporpammupoBanus (LAD
unn FBD) n 3agatb Homep G1oka (nepekniounmTech B PyYHOW PEXUM 1 BbiOepute gpyron
Homep 6rnoka BMeCTO NpeAnoXXeHHOro).

3. Otpepaktupyiite OB n gobaBbTe peakumio NporpaMmmbl Ha BO3HUKHOBEHME COBbITUSA. Bbl
MOXeTe BbI3biBaTb 13 3Toro OB BnoxeHHble FC u FB ¢ rny6uHo BNOXEHHOCTW A0
yeTbIpex.

MapameTp OB_NR
MmeHa Bcex CyLieCTByHOLWNX OB annapaTtHbIX I'IpeprBaHl/IVI noABNAKTCA B HACNAAawwem

cnucke "HW interrupt: [AnnapaTtHoe npepbiBaHue]" B KOHUrypawumm yCTpOMUCTB U B
Hucnagatowlem cnucke ansa napametpa OB_NR komaHg ATTACH / DETACH.

MapameTp EVENT

Korga pasbnokupyeTtcst cobbiTve, Bbi3biBaloLLEee annapaTHoe npepbiBaHne, 3TOMY
KOHKPETHOMY CODbITMIO MPUCBaMBaETCs MO YMOMYaHUIO YHUKanbHOe nvs. Bl moxeTe
M3MEHUTb MMSsI 3TOro cobbITus, peaakTupys none seoga "Event name [Umsi cobbitusl:", Ho
3TO MMSA AOMMKHO BbITb YHUKANbHbIM. VIMeHa 3TUX cOObITUI CTAHOBATCS UMEHaMM
nepeMeHHbIX B Tabnuue nepemeHHbIx "Constants [KoHCTaHTbI]" 1 nosiBRsOTCS B
Hucnagatowem cnucke napametpa EVENT gns 6nokos komang ATTACH n DETACH.
3Ha4yeHneM 3TOW NepeMeHHON ABMNSETCA BHYTPEHHU HOMEP, UCMONb3YEMbIN NS
ngeHTudmkauum cobbiTus.
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6.2 PacwupeHHble KoMaHObI

O6wWwmn npuHLUMN gencTBuA

Kaxkgoe annapaTtHoe npepbiBaHME MOXET ObiTb NocTaBneHo B cootseTcTane OB
annapaTtHbIX NpepbiBaHWiA, KOTOPLIN ByaeT NocTaBneH B o4epeib Ha UCMONHEHWE, Koraa
NPOMCXOAMUT cobbITUE, BbI3bIBaKOLLIEE STO annapaTHOE NpepbiBaHNE. YCTaHOBEHNE
cooTBeTCcTBMA Mexay OB 1 cobblTem MOXeT NpoucxoauTb BO BPEMSI KOH(PUTYPUPOBaHUS
U1 BO BPEMS NCMOSTHEHNS.

Bbl MOXeTe HasHayaTb UM OTMEHsITb HasHadeHne OB pa3bnokMpoBaHHOMY COOLITUIO BO
BpeMs KOHpurypupoBaHus. Onsa HasHayeHms OB cobbituio BO Bpemst KOHbUIrypupoBaHus
Bbl JOJTKHbI MCNoSb3oBaTh HUCcNagatowmmn cnucok "HW interrupt [AnnapaTtHoe
npepbiBaHne]:" (LLENKHUTE Ha HanpaBneHHOW BHU3 CTpenke crnpaea) u Bblopatb OB un3
cnucka nmetowmxeca OB annapaTtHbIX npepbiBaHui. Boibepute nogxogsuwee nms OB un3
3TOro cnucka unu BbibepuTe "<not connected [He NnpucoegMHEHO]>" AN OTMEHbI
Ha3Ha4YeHus.

Bbl MOXeTe Takke HasHayaTb UM OTMEHATb Ha3HavyeHne pa3bnoknpoBaHHOrO cobbITuS,
BbI3bIBAIOLLEro annapaTHble NpepbiBaHUS, BO BpeMS UCNOMNHeHUs. [1na aToro ucnonb3ymnte B
nporpamme Bo Bpems ucnonHeHuns komaHabl ATTACH vnu DETACH (npuv xenaHuum -
HECKONbKO pas3) AN Ha3Ha4YeHUs UM OTMEHbI HadHaYeHnsi pa3dnoKMpoBaHHOTO COObLITHS,
BbI3bIBAOLLErO annapaTHble npepbiBaHus, nogxoadawemy OB. Ecnu Hukakon OB B
HacToslLLiee BpeMsi He Ha3HadeH (u3-3a Bblbopa "<not connected>" B koHMrypauum
YCTPOWCTB UK B pesynbTaTe BbinonHeHus komaHasl DETACH), To pasénoknpoBaHHoe
coObITVe, BbI3biBaOLLEE annapaTHoe NpepbiBaHWe, UTHOPUPYETCS.

Komanpga DETACH

Koabl ycnosuim
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Wcnonbayiite komangy DETACH gnsg oTMeHbl Ha3Ha4YeHUs KOHKPETHOTO COObITUS U BCex
cobbiTun KoHkpeTHomy OB. Ecnu napametp EVENT 3agaH, To oTMeHsieTca HasHadeHne
TONbKO OAHOro 3Toro cobbitusa n3 ykazaHHoro OB_NR; Bce ocTanbHble cobbITus,
Ha3Ha4yeHHble B HacToswee Bpems aTomy OB _NR, He TepstoT cBoero HazHaveHus. Ecnn
napameTp EVENT He 3agaH, To HasHavyeHune Bcex cobbiTun aTomy OB_NR 6yget oTmeHeHo.

RET_VAL CocTosiHme | OnucaHue

(W#16#....) ENO

0000 1 HeT owmnbkm

0001 0 HasHnauveHus otcytcTBytoT (Tonbko DETACH)
8090 0 OB He cyulecTByeT

8091 0 OB HeBepHoro TMna

8093 0 CobbITWe He cyliecTByeT
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6.2 PacwupeHHble KoMaHObI

6.2.6.2 KomaHAbl 3anycka U OTMeHbI NpepbIBaHUIA € 3a8epPKKOU

Bbl MoXeTe 3anyckaTb 1 OTMEHSITb 06paboTKy NpepbiBaHUI C 3a4ePXKKOW C MOMOLLIbHO
komaHg SRT_DINT n CAN_DINT. Kaxgoe npepbiBaHue ¢ 3a0epXXKon aBnsaeTcs
O[HOKpaTHbIM COBbITMEM, MPOUCXOOALLMM MO UCTEYEHUN 3a0AaHHOIO MHTepBana BpeMeHM!.
Ecnu cobbiTue, Bbi3biBatoLLEee 3a4epXKKy, OTMEHSAETCS OO0 TOro, Kak BpeMs 3agepKKu
UcTeyeT, TO NpepbiBaHWUE B NPOrpaMMe He BO3HUKAET.

SRT_DINT 7  Komanpa SRT_DINT 3anyckaeT npepbiBaH/e C 3a4epXKON,
g END=  koTOpoe mncnonHseT nognporpammy OB (opraHn3aunoHHbIN
E?;:: RETVALE  6nok) no ncTeueHUn BpeMeHu 3aaepKki, YKa3aHHOTO B
{SIGH . napameTpe DTIME.
[ CAN_DINT | KomaHga CAN_DINT oTmeHsieT npepbiBaHWE C 3aEPXKKON,
-EN END~  KOTOpoOe yxe 6bino 3anyLlieHo. B atom cnyyae OB npepbiBaHuit
{08_NR RETVALL ¢ 3a[epKoii HE BbIMOMHSAETCS.

MapameTpbl kKoMaHabl SRT_DINT

MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX

OB_NR IN Int OpraHusauunoHHbI 6nok (OB), nognexalumii 3anycky no
NCTEYEeHUN BPEMEHM 3a4epKku: Boibepute ogmH ns
nmetomxcs OB npepbiBaHUI C 3a8ePXKKON, KOTOpble ObinK
Co34aHbl C MOMOLLBIO onummn aepesa npoektos "Add new
block [[Jo6aBunTb HOBLIN 6roK]". [ABaxab! WEeNKHUTE Ha
nore aToro NapamMeTpa, 3aTeMm LLENKHUTE Ha
BCMoOMoraTenbLHON NUKTorpamme, 4tobbl yBUAETb
nmetowmecsa OB.

DTIME IN Time Benuunna 3agepxku (o1 1 4o 60000 mc)

Bbl moxeTe cdhopmumpoBaTe bonee anutenesHble BpeMeHa
3a[epXK1, HanpumMep, Ncnonb3ys cyeTunk BHyTpM OB
npepbIBaHUN C 3aEPXKKOMN.

SIGN IN Word He ucnonbayeTtcsa B S7-1200; npuHumaeTca noboe
3HayeHue
RET VAL |OUT Int Kopf ycrnoBus BbINOSIHEHUSA

MapameTpbl KomaHabl CAN_DINT

MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX
OB_NR IN Int WaeHTtudpmkarop OB npepbiBannii ¢ 3agepXkon. Bol
MoXeTe ncnonb3oBatb Homep OB nnu cumeonnyeckoe
UMS.
RET_VAL |OUT Int Ko ycnoBums BbINOMHEHWS
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MpuHUKN gencTBUA

Komanga SRT_DINT 3agaeT 3agepXKy BpeMeHU, 3anyckaeT BHYTPEHHUIA Tamep,
OTCYMTLIBAIOLLMI BpeMS 3a€P>KKW, U Ha3HayaeT COObITUIO, 3anyCcKaloLeMy npepbiBaHue,
nognporpammy OB npepbiBaHui ¢ 3a8epxkoi. 1o ncteyeHnn 3agaHHoro BpeMeHu
3a[EPXKN rEHepMpyeTcs NporpamMHoe npepbiBaHMe, KOTOPOE 3anyCckaeT Ha UCMOMNHEHNE
cooTteeTcTBYlOWMA OB npepbiBaHWii ¢ 3aaepKkon. Bl MoXxeTe OTMEHUTL 3anyLLeHHoe
npepbIiBaHNE C 3a4ePKKON BPEMEHM, Npexae YeM Oy4eT OCTUrHYTO 3afjaHHOE BPEMS
3agepxku, ¢ nomolubto komanabl CAN_DINT. O6Liee konmyecTBO akTUBHBLIX COObITUR,
BbI3bIBAOLLMX 3aE€PXKKY BPEMEHU N LIMKINYECKUE NpepbiBaHUS, HE OOIMKHO NpeBbILaTh
YeTbIpex.

BctaBka noanporpamm OB npepbiBaHUI € 3a4epPXKKOW B Ball NPOEKT

Koabl ycnosum

206

Komangam SRT_DINT n CAN_DINT moryT ObITe NocTaBneHbl B cooTBeTCTBME TONbko OB
npepbiBaHU ¢ 3adepXkor. B HoBom npoekTe HeT OB npepbiBaHWI ¢ 3a4epXXkoit. Bbl
OOIkHbI BcTaBuTb OB npepbiBaHWi ¢ 3a4epXKkoln B CBOM NpoekT. [ns co3gaHus OB
npepbIiBaHU C 3a4epXXKOW, OENCTBYMTE creaylolwmm obpasom:

4. [NBaxabl WwWenkHnTe Ha onumm "Add new block [[Jo6aBuTb HoBEIN 6510K]" B BETBM "Program
blocks [[porpammHble 6nokun]" oepeBa NpoekToB, BeibepuTe "Organization block
[OpranusaumoHHbin 6nok] (OB)", a 3atem "Time delay interrupt [[MpepbiBaHme ¢
3a4epKkon BpemeHm]".

5. Bbl moxeTe nepenmeHoBatb OB, BbIOpaThb A3blKk NPOrpaMMmMpoBaHus U Homep 6noka.
Ecnu Bbl XOTUTE Ha3HauYnTb Apyrovi Homep 6roka, Yem TOT, KOTOPbI Obin Ha3HayYeH
aBTOMaTUYECKN, NeperanTe B PEXNM PYYHOW HYMepaLunu.

6. Otpepaktupynte nognporpammy OB npepbiBaHUi ¢ 3agep>KKon 1 cchopmmpyimnte
3anporpamMmMmupoOBaHHYH0 peakumio Ha cobbiTue, Bbi3biBaloLLEe NpepbiBaHME C 3adePXKKON
BpeMeHu. N3 OB npepbiBaHUi ¢ 3a4ep>KKOK Bbl MOXETE BbI3bIBaTb ApYrne KogoBble
onokn FC u FB ¢ rnyGuHow BnoxeHus He 6one YeTbIpex.

7. VimeHa BHOBb Ha3Ha4veHHbIx OB npepbiBaHuii ¢ 3agepxkon ByayT HaxoaMTbCs B Ballem
pacnopsxeHuu npu pegaktuposaHun napametpa OB_NR komaHg SRT_DINT u
CAN_DINT.

RET_VAL OnucaHue

[ (W#16#...)

0000 HeT owmnbok

8090 HenpaBunbHbin napametp OB _NR

8091 HenpasunbHbii napameTtp DTIME

80A0 MpepblBaHVe € 3a0epXKKON eLle He 3anyLleHo
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6.2.6.3 KomaHAbl akTMBU3aLuu 1 aeakTMBU3aLum npepbiBaHUn

[nsa pas6noknpoBaHnsa 1 6rokMpoBaHnsa 06paboTKM NpepbIBaHUIA UCMONb3YOTCA KOMaHAb
DIS_AIRT n EN_AIRT.

~osant | Komanaa DIS_AIRT 3apepxuvBaeT 06paboTky HOBOrO NpepbIBatoLLero
—EM EHO~ cobbitnda. Komangy DIS_AIRT MOXHO UCNOMNHATL HECKOMbLKO pa3 B OAHOM
RETVAL|  OB. WicnonHeHus komanabl DIS_AIRT nogcunTeiBalOTCA onepauyoHHON
cuctemon. Kaxxgast us aTux kKomaHz OencTByeT, MoKka oHa He byaeT
cneumnansHo oTMeHeHa komaHgon EN_AIRT vnu noka Ttekywmin OB He ByneT
NONHOCTbLIO 00paboTaH.

MpepbiBaHMsA, KOTOpbIE NPOM30LLNK BO Bpems aenctens komaHabl DIS_AIRT,
obpabaTbiBaloTCs, Kak TONbKO OHM ByayT CHOBa pa3bnokupoBaHbl, UNn cpasy nocne
ucnonHenuna Tekywero OB.

EN_AIRT Komanga EN_AIRT pasbnokupyet 00paboTky npepbiBatoLLero coobitus,
—EN  ENO= KOTOpPOE Bbl paHee 3abnokuMpoBanu ¢ nomoLlbto komangsl DIS AIRT.
RETVALE  Kaxpoe mcnonHeHue DIS_AIRT gomkHO 6biTb OTMEHEHO UCTONHEHUEM
EN_AIRT. Ecnu, Hanpumep, Bbl 3abnoknpoBanv npepbiBaHUs NATb pa3
NATUKPaTHbIM UcnonHeHmeM komaHgbl DIS AIRT, TO Bbl OMKHBI X
OTMEHUTb NATUKPATHbLIM UcnonHeHneM komaHabl EN_AIRT.

WcnonHeHnst komanabl EN_AIRT gormkHbl nponcxoants B TOM e camoM OB nnm B nto6om
FC wnu FB, BbidbiBaeMoMm 13 atoro OB, npexae yem gnst storo OB 6yayT cHoBa
pa3bnoknpoBaHbl NpepbiBaHUS.

Mapametp RET_VAL ykasbiBaeT Ha TO, CKOMbKO pa3 Obina 3abnoknpoBaHa obpaboTka
npepbIBaHWIA, YTO ONpeaensaeTcs KOMYeCcTBOM MOCTABMNEHHbBIX B 04epeab UCMONMHEHNN
komaHgpbl DIS_AIRT. O6paboTka npepbiBaHWiA CHOBa pa3bnokMpyeTcsa TONbKO Toraa, korga
napameTtp RET_VAL = 0.

MapameTp Tun Twn OnucaHue
napameTpa OaHHbIX

RET_VAL ouT Int KonnyecTtBo 3agepxek = KONM4ecTBy UCNOMHEHWN
DIS_AIRT B oyepeaum.

6.2.7 PID-perynupoBaHue

Onepatop "PID_Compact" npegoctaBnsieT B pacnopsikeHme

e i PID-perynatop ¢ onTuMm3aLmeii camoHacTponKn ans

PO e o= aBTOMaTUYECKOrO U Py4HOTO pexunma.
P . :Enn. HNanbHeiiwyto nHdopmauuio o komaHae PID_Compact B
Setpokt oG cucTteme oHnanHoBown nomoluu noptana TIA.
Input Output_PER
Input_PER Dutput_Pa Ly
= Emror
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6.2.8 KomaHAabl ynpaBneHus nepemeLlteHnem
KomaHgbl ynpaBneHusi nepemMeLLeHNEM UCMNOMb3YHOT AN YNPaBNeHNsa nepemMeLleHnem no
OCY COOTBETCTBYHOLLMI TEXHOMOMMYECKUA 610K AaHHBLIX U NpegHa3HayveHHble gnst atoro PTO
(nocnepoBartensHocTn nmnynbcoB) CPU. [lanbHenwyo nHopmauuio 0 KoMaHaax
yrnpaBneHus nepemeLLeHmemM Bbl HageTe B cucteMe oHnarHoson nomowm STEP 7 Basic.
BHUMAHUE
MakcmumansHas YactoTa uMnynbCHbIX reHepaTtopos coctasnsaeT 100 Ky anga umdposbIx
BbixogoB CPU 1 20 KI'y ons undgpoBbix BbIXO40B curHanbHown nnatel. OgHako STEP 7
Basic He npeagynpexaaeT Bac, ecnv Bbl CKOH(UIrypmupyeTe oCb, MakCcuMarnbHas CKOPOCTb
WY YacToTa Mo KOTOPOW MPEBbIWAET annapaTHble OrpaHNYeHns. ATO MOXET Bbi3BaTb
npobremMbl B BaleM MpUIoXeHMU, MO3TOMy Bcerga obpallante BHUMaHMe Ha To, YToObl He
NPEBbLICUTb MakCUMasbHYH0 YacToTy MMMYNbCOB annapaTypsl.
'MEDFl;-.:-;m_ “MEC_Feset_DB"
__ MC_Aesel” [ =
MC Powel” (5711 -
= —EN ENO -
~EN END - i Bty
{ A Blsp | EnciD |
{ StopMods EncelD? I Encxrio]
2 Ertosfnda | : = |
MC_Power pasbnokupyeT u MC_Reset copacbiBaeT
GroknpyeT ocb Ans BCE OLIMOKKN ynpaBneHus
yrnpaBrneHus nepemMeLLeHneM. nepemelleHmem. Bee
owmnbkun ynpasneHus
nepemMeLLleHneM, KoTopble
MOTYT ObITb KBUTUPOBAHBI,
KBUTUPYHOTCS.
"MC_Home_ "WC_Hak_DE "MC_Movalog_
be | MR (gl o
"ML Home™ 5 — = "ML Marvebog”
vl e ena- s
—EN EMO — (s Bus —EN EMO —
| B By = | C il | Buas By =
| Mide ComrmancdAbn ad Commandibort
ed - Elll’.l"DE ed =
ErmadD » | E Enerdrio | EmalD
Ellﬂllh‘in:- i Encalrdo +
MC_Home ycTtaHaBnueaet MC_Halt otmeHsieT Bce MC_Movedog
CBSA3b MeXay NporpamMmmon NPOLIECChI NEPEMELLEHNS N OCYLLECTBIISAET TOMYKOBbIN
yrNpaBIieHns OCbHo 1 BbI3bIBAET NepemeLlLleHmne pexum paboTbl Ans uenewn
MeXaHW4YeCKoN CUCTEMOMN ocu B cTon. [MonoxeHue TecTUpoBaHUA U BBOAA B
NO3MLIMOHMPOBAHWS OCMU. OCTaHOBKM He onpeaeneHo. LencTaue.
S7-1200 Programmable controller
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"MC_
Movvedibrobie_

DB
T_MJEI = |
.&|

- EM END =

| otz Busy 1
Commandabon l

]
i |
Enonfa |

MC_MoveAbsolute Bbi3biBaeT
nepemelleHue B abcontoTHoe

nonoxeHwe. 3agaHve
3aKkaH4YMBaeTcs, Koraa

LOOCTUTrHyTa uenesaa no3nuuna.

"MC_
MeneR alalne_
DE"
=EN ERD !-
| ot Busy !-|
CommandAbort |
ed H
Encd[r
Erotinia

MC_MoveRelative
BbI3bIBAET NepemMeLleHne
ANsi NO3ULMOHMPOBaHMWS
OTHOCUTESbHO HayarnbHOro
MOMNOXeHUS.

6.2 PacwupeHHble KoMaHObI

"ML
Kovaelocily_
DE"

—EN

;Anrs
| Direction

END =

Bu:ylLt
CommandAbor |

ed =
Ercels |
oo

MC_MoveVelocity
BbI3blBAET NEpPEMELLEHNE
OCU C 3aaHHON CKOPOCThIO.

Yka3aHue

MocnepnoBaTtenbHOCTU nMnynbCcoB He MOryT ncnonb3oBaTbCA APYyrmMn KomaHgamum B

nporpamMmmMme nosrfb3oBartensa

Mpun koHurypuposaHum Bbixogos CPU unu curHanbHOW nnatbl B KAYeCTBE reHepaTopoB
umnynscos (ans PWM mnm ocHOBHbIX KOMaHZ, yripaBrneHus nepeMeLleHemM) agpeca
cooTteeTcTBYOWMX Bbixoaos (Q0.0, Q0.1, Q4.0 n Q4.1) yananawoTtcs u3 Q-namat U He MoryT
ObITb MCNOMb30BaHbI 4N APYrMX Lernen B Ballen Nonb3oBaTensckon nporpamme. Ecrin
Balla nporpaMmMa 3anvcbiBaeT 3Ha4YeHne B BbIXO[, UCMOMb3yEMBIN B KA4ECTBE reHepartopa
umnynbcoB, To CPU He 3anucbiBaeT aTo 3Ha4YeHUE B (PM3NYECKUI BbIXOA.
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6.2.9 KomaHnpa chopmupoBaHmsa umnynbLcoB

6.2.9.1 KomaHpa CTRL_PWM

Komanga CTRL_PWM (Pulse Width Modulation @
[WnpoTHO-uMnynbcHas moaynauus] (PWM [LLUAM]I)) *

BblJaeT nocnegoBaTenbHOCTb UMMYNbCOB C

(PUKCMPOBaAHHBIM BPEMEHEM LIMKNA, HO C @ @
nepemMeHHbIM KO3 hULMEHTOM 3anosiHEHMS. Bbixog, -
PWM paboTtaeT HenpepbIBHO NOCHe 3anycka ¢ @  Bpewms uukna

3alaHHOWN 4YacToTOM (BPEMEHEM LMKNA).

LUVIpI/IHa MMNynbCcoOB MEHAETCA MNo I'IOTpe6HOCTI/I,
YTOObI AOCTNYb XENAEeMoro ynpaslieHua

e

@ LWwnpuHa nmnynsca

LWvpuHa nmnynbca MOXeT ObITb 3agaHa B cOTbIX fonsx BpemMenn umkna (0 — 100), B
ThicAYHbIX gonsax (0 — 1000), B gecATuTbicsaYHbIX gonsax (0 — 10000) nnn B aHanorosom
dopmarte S7. lnprHa nmnyneca MoxeT MeHATbCsA oT 0 (OTCyTCTBME MMMNYNBCOB, BCerga
BbIKITHOYEHO) 40 MOJIHOrO 3anosIHEHUSA (OTCYTCTBME UMMYNLCOB, BCEraa BKITHOYEHO).

Tak kak Bbixog, PWM moxeT MeHsiTbes oT 0 0 NOTHOro 3anofiHEHMs!, TO OH NpeacTaBnseT
cobow uncpoBo BbIXOA, BO MHOTOM MOXOXWUI HA aHanoroBbiv Bbixod. Hanpumep, Bbixog
PWM MoxeT ncnonb3oBaTbCs Ans yNpasreHns CKOPOCTbIO BpalleHus ABuratens ot
OCTaHOBKM 0 MakKCUMarbHOM CKOPOCTU UMK NS YPaBneHNsa NonoXeHMeM KranaHa ot
3aKpbITOro 40 NOMHOCTBI OTKPLITOr0 COCTOSIHUS.

Ans ynpaBneHunsi 6bICTPbIMU MMMYNBCHBIMW BbIXOAaMU UMEIOTCS B PacnopsikeHnn ABa
uMnynbcHbIX reHepatopa: UMM u nocnepoBaTensHocTe uMmnynscos (PTO). PTO
nucnornb3yeTcs KOMaHaamu ynpasneHust nepemellieHmeM. Bl MOXeTe HasHauMTb KaXabln
UMNynbCHbIN reHepaTtop PWM unn PTO, HO He 0060MM B OHO U TO e BpPeEMS.

OTv ABa MMMYMbCHBIX reHepaTopa NoCcTaBMeHbl B COOTBETCTBUE KOHKPETHBIM LIMGIPOBLIM
BbIXO4aMm, Kak 3TO NoKa3aHo B criefytollen Tabnumue. Bbl MoxeTe ncnonb3oBaTb
BCTpOeHHbIe Bbixoabl CPU mnnu, kak BapyaHT, BbIXOAbl CUrHaNbHOW nnatbl. Agpeca BbIX040B
nokasaHbl B criegytoLlen Tabnuue (npu 3ToM npegnonaraetcs KOHUrypaumns BbIXo40B Mo
ymonyaHuio). Ecnv Bbl n3ameHunu agpeca BbIXO4O0B, TO 3TW agpeca ByayT CoOOTBETCTBOBaTb
agpecam, HasHayeHHbIM BaMu. HesaBucmumo ot atoro PTO1/PWM1 ucnone3yeT nepBsble ABa
undpposbix Beixoga, a PTO2/PWM2 — cneaytowme asa undposbix Beixoga, nnu Ha CPU,
U1 Ha BCTaBNEHHOW curHanbHorn nnate. ObpatuTte BHUMaHue, 4to ana PWM HyxeH Tonbko
OAWH BbIxon, Toraa kak PTO MOXeT, kak BapuaHT, MCNONb30BaTh ABa BbixoA4a Ha KaHan.
Ecnu BbIxog He HYy>XeH Anst UMNYIbCHOM OYHKLUK, TO OH MOXET ObITb MCMONb30BaH AJ1s
apyrux uenemn.

OnucaHue Ha3HauyeHue BbIXOOOB NO YMON4YaHUIO
Mmnynbc HanpasneHue
PTO 1 BcTpoeHHbin B CPU Q0.0 Q0.1
CuvrHanbHas nnara Q4.0 Q4.1
PWM 1 BcTpoeHHbin B CPU Q0.0 --
CvrHanbHas nnara Q4.0 -
PTO 2 BcTpoeHHbii B CPU Q0.2 Q0.3
CurHanbHas nnata Q4.2 Q4.3
PWM 2 BcTpoeHHbii B CPU Q0.2 --
CurHanbHas nnata Q4.2 -
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KoHdurypuposaHua umnynbscHoro kaHana ana PWM

YTtoObl nogrotoBuTh yHKUMOHUpoBaHue PWM, cHavyana Hy>kHO CKOHhUrypupoBaThb
MMMYSbCHBIN KaHan B KOHMUrypaumm yCTponcTs, Bblibpas CPU, 3aTtem reHepaTtop
umnynecoB (PTO/PWM), a 3atem PWM1 nnn PWM2. Pa3bnokupyinTte reHepaTop
UMMNYNbCOB (TPUrrepHas KHonka). Ecnv reHepaTop MMNynbLCcoB pa3bnoknpoBaH, TO aTOMy
KOHKPETHOMY MMMYNbCHOMY reHepaTopy Has3Ha4YaeTCsl YHUKaNbHOE MMsi N0 YMOMYaHuio. Bbl
MOXeTe M3MEHUTb 3TO UMS, pegakTupys none "Name [Ums]:", HO OHO AOMKHO BbITb
YHUKanbHbIM MMeHeM. MiIMeHa pa3boKMpoBaHHLIX reHEPaTOPOB MMMYIbCOB CTAHOBATCS
nepemMeHHbIMU B Tabnuue nepemMeHHbix "constant”, n OyayT npegocTaBneHbl 4ns
ncrnonb3oBaHus B kavectBe napametpa PWM komaHgbl CTRL_PWM.

BHUMAHUE

MakcnmanbHas YacTtoTa MMMynbCHbIX reHepaTopoB coctaensieT 100 Ky ans undpobix
BbIxogoB CPU n 20 KI'u ans undpoBbIX BLIXOAOB cUrHanbHow nnatbl. OgHako STEP 7
Basic He npegynpexgaeT Bac, ecriv Bbl CKOHGUIypupyeTe 0Cb, MakCcuMarnbHasa CKOpPOCTb
UIn YacToTa Mo KOTOPOK NpeBbILIAET anmnapaTtHble OrpaHnudeHnsi. 9TO MOXET Bbi3BaTb
npobnembl B Ballem NpuUroXeHuu, N0O3TOMy Bceraa obpalante BHMMaHME Ha TO, YTOObI He
NPEBLICUTb MaKCUMarbHYI0 YacTOTy MMMYNbCOB annapaTtypbl.

Y Bac eCcTb BO3MOXHOCTb nepenMMmeHoBaTb reHepaTop NMMnNyJribCoB, nobaBnTb KOMMeHTapI/IIZ n
Ha3Ha4YnTb NapamMeTpbl cneayowmnm 06pasoM:

® |Acnonb3yembli reHepaTop umnynscoB: PWM unu PTO (Bbibepute PWM)
® VIcTou4HMK BbiBOAA: BCTPOeHHbIM B CPU nnn curhanbHasa nnarta
e basa BpeMeHW: MUIIINCEKYHAbI UM MUKPOCEKYHAbI

e ®dopmaT LWMPUHBLI UMY MbCOB:

Cotbie (ot 0 go 100)

ToicayHble (o1 0 go 1000)

HecatuteicadHble (o1 0 go 10000)

AHnanorosbii popmat S7 (o1 0 go 27648)

® Bpewms uukna: BeeguTe 3HauyeHMe CBOEro BpeMeHu Lukna. 3To 3HaYeHne MoXeT ObiTb
N3MEHEHO TONbKO B KOH(PUrypaLmmn YCTPOCTB.

® HauanbHas WwnpuHa MMnynbcoB: Beeante 3HayeHne cBOEK HavYarbHOWM LWMPUHbI
UMMYNBbCOB. JTO 3HAYEHUE MOXET ObITb MBMEHEHO BO BPEMS UCTIONTHEHNS.
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BbixoaHble agpeca

CTRL P HavanbHbin agpec: Beeaute agpec BuixogHoro (Q) crosa, rae
0B _ Bbl XOTUTE COXPaHATb 3HA4YEeHME LUNPUHbI UMNYNbLCOB. AgpecomM
g e Eetice engL MO ymonuanmio sisnsietcst QW1000 anst PWM1 1 QW1002 ans
| o suer, PWM2. 3HadeHue no aToMy afpecy ynpasnseT WpUHom
— EMABLE STATUS NUMMynbCca U MHULMaNU3nMpyeTcs Ha yka3aHHOe Bbille 3HavyeHune

ans "Initial pulse width [HavanbHas wupuHa numnynecal:" npu
kaxxgom nepexoge CPU 13 STOP B RUN. 3HayeHue aToro
BbIxogHoro (Q) cnoBa MOXHO M3MEHATbL BO BPEMS UCMOSNHEHNS,
YTOObl NI3MEHUTB LLUMPUHY UMMYIbCa.

MapameTp Tun Tvn HauyanbHoe | OnucaHue
napamMeTpa | AaHHbIX | 3Ha4YeHue
PWM IN Word 0 WpeHTtudpmkatop PWM:

MmeHa pa3bnokmpoBaHHbIX reHepaTopoB
MMMNYIbCOB CTAHOBATCH NEPEMEHHBIMU B
Tabnvue nepeMeHHbIx "constant” n
npenocTaBnstoTCS ANA UCNONb30BaHNs B
KayecTBe napametpa PWM.

ENABLE IN Bool 1=3anycTutb reHepaTop MMMNyrbLCOB

0 = OCTaHOBWTb reHepaTop MMMNybLCOB
BUSY ouT Bool 0 PDyHKUMNSA 3aHATA
STATUS ouT Word 0 Koa ycnoBus BbINONHEHWS

MpuHUMN pencrTeusA

212

Ona xpaHeHus nHdopmaumm o napametpax komaHga CTRL_PWM uvcnonbsyet 650k
AaHHbIxX (DB). Korga Bbl BcTaBnsiete komaHay CTRL_PWM B nporpamMHbIv pegakTop, en
Ha3HavyaeTcsa DB. MNapameTpbl 3T0ro 6mnoka faHHbIX HE N3MEHSOTCH OTAENbHO
nonb3oBaTenem, a ynpasnstoTtcsa komaHgon CTRL_PWM.

3afanTte xenaemblin reHepaTop UMMyNbCOB, UCMONb3Ys UMSA NEPEMEHHON AN napameTpa
PWM.

Koraga Bxog EN npuHumaeTt 3Hauvenne UICTUHA, komanga PWM_CTRL 3anyckaeT nnm
ocTaHaBnueaeT ykasaHHblh PWM Ha ocHoBe 3HaveHus Ha Bxoge ENABLE. LWupuHa
MMMNYNbCOB onpeaenseTcs 3Ha4eHMeM B COOTBETCTBYHOLLEM aapece BbixogHoro (Q) crnoea.

Tak kak S7-1200 obpabaTbiBaeT 3anpoc, korga komaHga CTRL_PWM ucnonHseTtcs, 1o
napameTp BUSY y mogenen CPU S7-1200 Bcerga npuHumMaet 3HadeHune JIOXKb.

Ecnu obHapyxeHa owmnbka, To ENO yctaHasnusaetcs B JIOXKb, a napametp STATUS
COOEPXKNT KOL, OLUNGKN.

LnpuHa nmnynsca ycTaHaBNMBaeTCs Ha HavarnbHOe 3HayYeHne, yCTaHOBNEHHOE B
KoHdhurypauum yctporcts, korga MNJ1K snepsblie nepexogut B pexxum RUN. YToObl nameHuTb
LUMPUHY MMMYNbCOB, Bbl 3an1cbiBaeTe Xenaemble 3Ha4eHus B agpec BbixoaHoro (Q) cnosa,
yKasaHHbIN B KOHurypaumm yctponcts ("Output addresses [BeixogHble agpeca]” / "Start
address [HauyaneHbIi agpec]:"). YTobbl 3anmcaTh Xenaemyo WMPUHY MMMYbCOB B
COOTBETCTBYIOLLEE BbIXogHOE (Q) crioBo, UCNONb3ynTe KOMaHAy, HanpuMep, NepemMeLLeHNs,
npeobpasoBaHns, apudmMeTU4ecKMxX BbiumcneHni unm PID. Bbl 4OMmKHbI MICNONb30BaTb
OOMyCTMMbIN AnanasoH A5 3HavyeHus Q-croea (CoTble, ThiICAYHbIE, ECATUTBLICAYHbIE UMK
aHarnoroBbi hopmat S7).
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6.2 PacwupeHHble KoMaHObI

Koabl ycnosumn

3HaveHune STATUS | OnucaHue
0 HeT owmnbkm
80A1 MoeHTndmkatop PWM He obpaluaeTtcs k gencrasutensHomy PWM

LUudpoBbiMm Bxogam 1 Bbixogam, HasHa4yeHHbIM PWM u PTO, Henb3A NpuHyauTesibHO
npucBanBaTb 3Ha4YeHUA

Lindposble Bxoabl U BbIXOAb!, UCMONb3yeMble ANs LUMPOTHO-UMMYIbECHON MOAYNALMM
(PWM) u BeiBOAa nocnegosaTtensHocTen umnynscos (PTO), HazHavatoTca npm
KOHpurypmpoBaHum yctporcts. Korga agpeca umMdpoBbIX BXOA0B U BbIXOA0B Ha3HaYeHbI
3TUM (DYHKLUMSAM, TO 3HaYEHNs NO 3TUM agpecam He MOTyT ObiTb U3MEHEHbI (PYHKLUMEN
NPUHYANTENBHOIO NpYCBavBaHUS 3HadYeHW B Tabnvue HabnogeHus.

Bbixoabl, npeaHasHa4dYyeHHble ANA BbiBoAa nocnepnoBaTeNibHOCTEN unMnynbLcoB, He MOryT
ucnonb3oBaTbCA APYrmMun KOMmaHA4amMu B nporpamMmme nosnb3oBaTtend

Korga Bbl koH(urypupyeTe Bbixogbl CPU unu curHanbHom nnatbl B KAYECTBE reHepaTopoB
UMMNyNbCOB (Ans ucnonb3osaHns ¢ PWM vnm oCHOBHbIMM KOMaHAaMu1 ynpasreHus
nepemMeLleHnamn), cooTseTcTaytowme agpeca sbixogos (Q0.0, Q0.1, Q4.0 n Q4.1)
yAansTca U3 namsaTtu Beixodos (Q) n He MoryT 6bITb MCNONb30BaHbI ANS APYrnX Lenen B
BalLlen Nonb3oBaTenbCKkon nporpamme. Ecnu Bawa nonb3oBaTenbckasi nporpamMmma 3anueT
Kakoe-nmbo 3HayYeHue B BbIXO[, UCMOSb3yeMblil B Ka4eCTBe reHepatopa umnynbcos, To CPU
He 3anuLeT 3TO 3Ha4YeHue B hU3NYECKUIN BbIXOS,.
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6.3

6.3.1

6.3.1.1

214

Mmob6anbHbIe 6UGNUOTEeYHbIe KOMaHAbI

Brnbnuoteka npoTtokona USS cnyxuT Ans ynpaenexHvs npueogamu upmMel Siemens,
noggepxusatoymm npotokon USS. 3Tn komaHApbl BKAOYaloT B cebs pyHKLuuK, cneumnansHo
CNPOEKTUPOBaHHbIE AN Ucnosfb3oBaHus npotokona USS B obMeHe faHHbIMY C NMPMBOAOM.
Moayne CM 1241 RS485 obmeHVBaeTcst JaHHLIMU ¢ NpuBoAaMuy Yepes nopTel RS485. C
nomMoLLbio 6ubnmotekn USS Bbl MOXeTe yNpaBnaTbh (PU3NYECKUM NPMBOLAOM, a TakkKe
CUMTbIBATb M 3anucbiBaTb MapaMeTpbl NpMBoAa.

MpeanocbInkKu Ana ncnonb3oBaHuA npotokona USS

OT1a 6ubnuoteka npegoctaenset 1 FB n 3 FC ansa nogoepxkn npotokona USS. Kaxabin
KOMMYHMKaUWOHHbIA Moaynb CM 1241 RS485 nopgnepxueaeTt 4o 16 npuBoaos.

OAuH s3k3eMnNsapHbIn 6ok AaHHbLIX nogaepkusaeT PyHKUMKN XpaHeHns n Bydepusauumn gns
BCEX NpmBOAOB B ceTn USS, NoAKMYEHHbIX K YyCTaHOBEHHOMY BaMW KOMMYHMWKaLUOHHOMY
mogynto PtP. ®yHkuun USS ansa aTnx npuBOoAOB COBMECTHO UCMONb3YT MHAOPMAaLMIO,
coepxkallytocs B 3TOM 6510Ke AaHHbIX.

Uss_PORT
Brok gaHHbix USS_DRV_DB — aT0
Bydep, K KOTOPOMY Bbl MOXETE

06paTUTbCS TONBbKO KOCBEHHO
Yyepes komaHapl USS. USS_DRY DB
50 6aiiTos,
3apesepBupo-
BaHHbIX ANa
PTP COM
1
[laHHbIe NpuBoaa
USS_DRY_DB8 3
4 CM 1241 R54a5
USs_DRY :
| KoMMyHMKaLMOHHbIV
7 MoAynb noaaepxvsaeT
3 no 16 npusoaos.
2— DRVE Beeaute ot 1 oo 16 B
4 KayecTBe Bxofa 6noka
10 napameTpoB Npueoaa.
1
12
13 MpuBoa 2
sE_RFM 14 Mpueopn 2
2 —|DRIVE 15
USs_DRY_DE —USS DB 18
USS_WPM Q
2 {DRIVE
USs_DRY_DE — USS DB
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Bce npuBoabl (0o 16), nogkntoveHHble k ogHoMy CM 1241 RS485, aBnaAoTCcsa YacTbio OAHOM
n Tom xe cetn USS. Bce npmBoabl, NoakntoyeHHble k gpyromy CM 1241 RS485, asnstoTcs
yactblo gpyromn cetn USS. Tak kak S7-1200 nogaepxwvsaeT go Tpex ycrponcts CM 1241
RS485, To Bbl MOXeTe umeTb o Tpex ceten USS, no 16 npuBogoB, MakCcUMyM, B KaXKgown
ceTu, Tak YTo B Lenom nogaepxusaetca oo 48 npusogos USS.

Kaxxgas cetb USS ynpaBnseTcs ¢ NOMOLLbI YHUKaNbHOro 6rioka gaHHbIX (Ans Tpex ceten
USS, ncnonbeaytowmx Tpu yctporictea CM 1241 RS485, Heobxoaumbl Tpy 6noka gaHHbIX).
Bce komaHabl, cBsidaHHble ¢ ogHon ceTbio USS, JomKkHbl COBMECTHO UCMOorb30oBaTh 3TOT
6rok AaHHbIx. Croga Bxogdat Bce komanasl USS_DRV, USS_PORT, USS_RPM u
USS_WPM, ucnonb3yemble Ans ynpasneHns Bcemmn npusogamm B ogHom cetn USS.

KomaHga USS_DRYV sensietca dyHkumMoHanbHbiM 6nokom (FB). Korga Bbl nomewaeTe
komaHgy USS_ DRV B pegaktop, guanorosoe okHo "Call options [[MapameTphbl Bbi3oBal"
npeanoXxuT Bam HasHaunte DB ans storo FB. Ecnu 310 nepBas komaHga USS_ DRV B
OaHHoV nporpamme ans aton cetn USS, To Bbl MOXeTe NpuHATbL HazHayeHne DB no
yMOn4YaHuio (UNn U3MEeHNTb UMsI, ecnu XxenaeTe), n HoBbIn DB ByaeT co3gaH ans Bac. Ecnu,
ofHako, 310 He nepsas komaHga USS_DRYV gnsa aToro kaHana, TO Bbl 4OIDKHbI
Mcnonb3oBaTh HUCMAZAMLWMIA CNINCOK B AnanoroBom okHe "Call options”, 4Tobbl BbIGpaTh
cooTeeTcTBYIOWMIA DB, paHee HazHayeHHbIN aTon ceTn USS.

Bce komangbl USS _PORT, USS_RPM 1 USS_WPM aenstotcs doyHkumnamm (FC). Korga Bbl
nomeLllaeTe 3T OYHKUUKN B peakTop, H1kakoro DB He Ha3zHavyaeTca. BmecTo aToro Bbl
OOIMKHbI HasHaunTb Bxogy "USS_DB" aTnx komaHa cooTBeTcTBYOWMin DB (aBaxabl
LLLEeNKHMTE Ha Nore 3Toro napameTpa, 3aTteM LLEeMNKHUTE Ha BCIOMOraTesnbHOM NMKTorpaMmve,
yTOObI YBMAETb MMetowmecs DB).

OyHkums USS_PORT ynpaensieT cywecTtsytoLlen cesasbio mexay CPU n npusogamu yepes
KOMMYHUKALMOHHbIM Moayrb PtP. Mpu kaxkgom BbizoBe aTon dyHKUMM obpabaTtbiBaeTcs
O[Ha CBsI3b C OAHUM NMpuBoAOM. Balla nporpaMmMa AomkHa Bbi3blBaThb 3Ty (DYHKLMIO
[OCTaTO4HO ObICTPO, YTOOLI NPefoTBPaTUTL UCTEYEHUE BPEMEHW OXMAAHMS Y NPUBOAOB.
Bbl MOXeTe BbI3BaTh 3Ty (PyHKUMIO B rNaBHOW nporpamme unm B niobom OB npepbiBaHuii.

DyHKUMoHanbHbIM 6ok USS DRV npepocTtaBnseT Bawlern nporpammMe SOCTYN K Yka3aHHOMY
npuBody B cetn USS. Ero Bxoapl 1 BbIXOA4bl COOTBETCTBYHOT COCTOSHUSIM M YNPABIIAOLLUM
anemeHTam ong npmusoga. Ecnu B cetn nmeetcsa 16 npnsogos, To Balla nporpaMmma AormKHa
umeTb He MeHee 16 BbidoBoB USS_DRYV, no ogHoMy Ans kaxgoro npueoga. Otu 6noku
OOJDKHbI BbI3bIBATbCA C YAaCcTOTON, HEO6X0aMMOM ANs ynpaBneHusa oyHKLMaMM NpuBoaa.

OyHKUMOoHanbHbIM 6ok USS DRV MOXHO BbI3biBaTh TONbKO M3 OB, cogepkallero rnaBHyto
nporpammy.

A\ ocToPoxHO

BoisbiBante USS_DRYV, USS_RPM, USS_WPM Toneko 13 OB, cogepxaluero rnasHyto
nporpammy. ®yHkuma USS_PORT moxeT 6bITb BbidBaHa 13 nioboro OB, obbibyHO 3 OB
npepbIBaHWI C 3aiePXKKO BPEMEHM.

Ecnu He BocnpensTcTBoBaTh npepbiBaHuio USS_PORT, To 3T0 MOXeT npuBecTy K
HEOXMAAHHbIM OLLIMOKaM.

OyHkumm USS_RPM n USS_WPM cuunTbiBalOT 1 3anmcbiBaloT paboyve napameTpsl
yAaneHHbIX NPUBOA0B. OTW NapaMeTpbl yNpaBnsloT BHYTPEHHUM (OYHKLMOHNPOBAHMEM
npveoga. [ns onpegenexHys 3Tux napameTpoB obpaTUTECh K PyKOBOACTBY Ans
COOTBETCTBYIOLLEro npmeoga. Bawa nporpamma MOXeT coaepXaTb 3TUX (PYHKUMI CTONBLKO,
CKOJbKO HEOBX0OUMO, HO B KaXAbl AHHbIN MOMEHT BPEMEHN MOXET ObiTb aKTUBEH TOMNBKO
OMWH 3anpocC Ha YTEeHWe UK 3anuck Ha Kaxabin npusog. ®yHkumn USS_RPM n USS_WPM
Bbl MOXeTe Bbl3biBaTb TOMNbKo 13 OB, cogepxaluero rnasHyt0 NporpaMmmy.

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02 215



Pykosodcmeo o npoz2pamMmupo8aHuro

6.3 nobanbHble 6ubnuomeyHbie KoMaHObI

Pacuer BpeMeHMU, Heo6xoaMMoro Aonsi o6MeHa AaHHbIMU C npuBoaAOM

216

O6MmeH gaHHBbIMK C MPMBOAOM MPOUCXOANUT aCUHXPOHHO MO OTHOLLEHMIO K Lmkry S7-1200.
O6bI4HO S7-1200 coBepLUaeT HECKOSBbKO LMKIIOB, Npexae Yem byaeT 3aBepLieHa
KOMMYHUKaLMOHHaA TpaH3akKuua ¢ npnBoaOM.

MuTepsan USS_PORT — ato Bpems, Heobxoanmoe Ans 0gHOW TpaH3akuum ¢ npusogom. B
cnegylowen Tabnuue nokasaH MuHUManbHbi MHTepBan USS PORT gnsa kaxagowm ckopocTu
nepegauun. Boizos cpyHkuun USS_PORT vawe untepsana USS_PORT He yBenuyusaet
KonmyecTBa TpaH3akuui. IHTepBan BpEMEHN OXMUAAHUSA NpuBo4a — 3TO KONIMYECTBO
BPEMEHW, KOTOPOe NpeaoCcTaBnseTcsa Ans TpaH3akuum, ecrim n3-3a KOMMYHUKaLMOHHbIX
oWMOOK ANns 3aBepLUeHnst TpaH3akumu TpebyeTcsa 3 nonbiTkK. Mo ymonyaHuio 6ubnunorteka
npotokorna USS aBToMaTMyecku BbINONMHAET A0 2 NOMbITOK NPY KaXKOoW TpaH3aKuuu.

CkopocTb PacyeTHbIN MMHMManNbHbLIN MHTEpPBan MuTepBan gna coobuieHns

nepenauun BbizoBa USS_PORT (MunnucekyHAabl) npusopaa o NpeBbILIeHUN BPeMeHHU
OXMAAHUA Ha KaxabIM NpuBoA,
(MUnnucekyHabl)

1200 790 2370

2400 405 1215

4800 212.5 638

9600 116.3 349

19200 68.2 205

38400 44 .1 133

57600 36.1 109

115200 28.1 85

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02



Pykosodcmeo o npo2paMmMupo8aHUHo

6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

6.3.1.2 KomaHpa USS_DRV

Komanga USS_DRV obmeHuBaeTcsa gaHHbIMU C MPUBOAOM, CO34aBasi COOOLLEHUs C
3anpocamu 1 NHTepnpeTupys oTBeTHble coobLleHus npueoaa. [nsa kaxxgoro npusoa
OOMKEH UCNonb30BaTbCA OTAENbHbIN PYHKUMOHANbHLIA 610K, HO BCe (oyHKUMK USS,
oTHocswWmecs kK ogHon cetn USS n ogHoMy KOMMYyHMKaunoHHoMY moaynto PP, aomxkHbl
MCMONb30BaTb OAMH M TOT Xe 3K3eMNNSAPHbIN 6roK AaHHbIX. Bbl 4omkHBI BBECTH umsa DB,
Koraa Bbl BCTaBnsieTe nepsyto komaHay USS DRV, a notoM BHOBb ncnons3osaTb 3T0T DB,
KOTOpbIV ObIN CO34aH Npy BCTaBKe NepBovi KOMaHAbI.

Mpun nepsom mcnonHenmn USS_DRV npuBog, yka3aHHbii agpecom USS (napameTtp DRIVE),
WHUUManuanpyeTtcs B ak3emnnsipHoM DB. MNMocne aTol nHnumanusaumm cnegyowime
ucrnonHeHuss USS_PORT MoryT HauMHaTb 06MeH AaHHbIMU C MPUBOAOM NO 3TOMY HOMEPY.

M3meHeHne Homepa npmeopa TpebyeT nepesopa MK B coctoaHmne STOP, a 3atem cHoBa B
RUN, 4To6bl nHMUmMannanpoBaTth 3k3eMmnnisipHbii DB. BxogHble napameTpbl
KOHUrypupytoTcsa B nepegatoLiem 6ydepe USS TX, a BbIxoabl, €Cnmv OHU NMEIDTCS,
CcuMTbIBaOTCSA M3 "NpeabiayLiero” 4encTBUTENLHOro oTBETHOro bydepa. MNpu ncnonHeHun
USS_DRV nepegaya gaHHbIX He npounssogntcs. ObmMeH gaHHbIMY C NpuBogamu
ocyulecTtengaetcs, npu ncnonHeHnn komaHabl USS_PORT. Komanpa USS DRV Tonbko
KOHpurypmpyeT coobLieHuns, noanexaiine nepeaade, u MHTEPNpeTMpyeT AaHHble, KOTopble
Mornun 6bITe NPUHATBI B NpeplayLieM 3anpoce.

Bbl MOXeTe ynpaBnaTe HanpaBrneHue BpalleHnsi npmeoga ¢ nomolubio Bxoga DIR (BOOL)
Unu 3Haka (MoNoXuTenbHOro UnNn oTpuuaTtensHoro) Ha Bxoge SPEED_SP (REAL).
Cnegytowas Tabnuua nokasbiBaeT, kak paboTaloT 3Tn BXoAbl COBMECTHO Ansi onpeaeneHuns
HanpaBeHus BpalleHnsa B NpearnonoXeHnn, YTo ABUraTerb BKITHOYEH NS BpaLleHust

Brepes.
SPEED_SP DIR HanpaBneHue BpaweHusn
npuBoaa
3HayeHve > 0 0 Hasag
3HayeHune > 0 1 Bnepeg
3HayeHne <0 0 Bnepeg
3HayeHne <0 1 Hasag
LAD (ctaHgapTHoe LAD (paclumpeHHoe
npeacraeneHue) npeacTraeneHne)
435_0FW_ DO "JS5_DRW_DB" PaclumpbTe 60K, 4Tobb!
P — [ USS_DAV" 1 oTobpasunTb BCE
Ja Wos ks —EN END— napameTpsbl, LENKHYB B
1o e TEn o HWXHEW YacTu 6roka
oera STAIUS - OFF2 ERROR - :
= bl - OFF3 STATUS |
-~ bf FAIRLT | |
neE SREED) = ECALK o KoHTakTbl napameTpos,
D s T r N306paxeHHbIE cepbiM
| DRIVE INHIEIT
| FALT Ly LBETOM, SIBIISIKOTCS
{SPEED_SP SEEED HeobsA3aTenbHbIMU U HE
| . HY>KOaKTCS B HA3HAYEHUSIX.
}
L N S—
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MapameTp

Tvn
napameTpa

Twn
AAHHbIX

OnucaHune

RUN

IN

Bool

CrapToBbIi 6UT NpuBoga: Korga npyHMMaeT 3HaueHue
MCTUHA, aToT BXOA pa3bnokmpyeT npmeog ans paboTbl
C NpedyCcTaHOBNEHHOWN CKOPOCTHLHO.

OFF2

Bool

But anektpuyeckoro octaHoBa: Koraa npuHumaeTt
3HayveHue JIOXKb, aToT O6UT 3acTaBnseT NpuBos,
BpaLlaTbCs MO UHEPLMN OO OCTAHOBKM 6€3 TOPMOXEHMS.

OFF3

Bool

But BbicTporo octaHoBa — Korga npvHUMaeT 3HavyeHune
JIOXb, atoT 6uT BbI3bIBAET OLICTPLIM OCTAHOB NPUBOAA
nyTeM NPUMEHEHNS TOPMOXEHUS.

F_ACK

Bool

BuT KBUTMPOBaHNA HEMCNPaBHOCTN — JTOT BUT
cbpacbiBaeT 6UT HencnpaBHOCTM NpmMBoga. ATOT OuT
yCTaHaBNMBaeTCs Nocre yCTPaHeHUss HeUCMNPaBHOCTH,
nokasbiBasi MpPMBOAY, YTO eMy 6onbluUe He HYXHO
coobLiaTb 0 NpegblayLuei HencrnpaBHOCTY.

DIR

Bool

YnpaBneHve HanpaeneHne BpalleHus npusoaa — AToT
6uT ycTaHaBnNMBaeTCsl, €Cnv NPMBOL AOMKEH
BpaLLaTbCs B HanpaBneHuu Bnepeg (ans
nonoxuteneHoro SPEED_SP).

DRIVE

USint

Agpec npuoa: ATOT BXOA ABMSETCA aapecoM npueoaa
USS. [lonyctumoe 3Ha4yeHne HaxoauTcsi B AnanasoHe oT
10016.

PZD_LEN

USint

[nvHa B cnoBax — OTO KONUYECTBO CNoB AaHHbIX PZD.
[JonycTumbiMKn 3HaYeHuaAMM aBnsaTca 2, 4, 6 nnu 8
cnoB. 3HayeHWe Mo ymonyaxuio 2.

SPEED_SP

Real

3apaHHoe 3HayYeHne CKopoCcT — ATO CKOPOCTb NPMBOAA
B MPOLIEHTax OT CKOHUIYPUPOBaHHON YacTOThI.
MonoxutensHoe 3HaYeHVe yKasbiBaeT HanpasrieHne
Bnepe (ecnu DIR umeet 3HayeHne NCTUHA).

CTRL3

Ulnt

Ynpaensiollee cnoeo 3 — 3HayeHve, 3anucaHHoe B
KOH(UryprpyembIii Monb3oBaTesiemM napameTp Ha
npusoge. Monb3oBaTenb AOMHKEH CKOHUIYPUPOBaThb
€ero Ha npueoge. HeoGsizaTenbHbIM NapameTp.

CTRL4

Ulnt

Ynpaensioliee cnoso 4 — 3HayeHve, 3anucaHHoe B
KOH(UryprpyembIii Monb3oBaTesiemM napameTp Ha
npusoge. Monb3oBaTenb AOMHKEH CKOHUIYPUPOBaThb
€ro Ha npueoge. HeoGsizaTenbHbIM NapameTp.

CTRL5

Ulnt

Ynpaensioliee cnoso 5 — 3HayeHve, 3anucaHHoe B
KOH(Uryprpyemblii Monb3oBaTesiemM napameTp Ha
npusoge. Monb3oBaTenb AOMHKEH CKOHUIYPUPOBaThb
ero Ha npusoge. HeoGsisaTenbHbIM NapameTp.

CTRL6

Ulnt

YnpasnsioLiee cnoso 6 — 3HayeHne, 3anncaHHoe B
KOH(Uryprpyemblii nonb3oBaTesiem napameTp Ha
npusoge. Monb3oBaTenb AOMHKEH CKOHUIYPUpPOBaThb
€ro Ha npvsoge.

CTRL7

Ulnt

YnpasnsioLiee cnoso 7 — 3HayeHne, 3annucaHHoe B
KOHMrypupyeMblin Nofnb3oBaTenemM napameTp Ha
npusoge. MNonb3oBaTenb JOMKEH CKOHUIypMpoBaTb
ero Ha npueoge. Heobs3aTenbHbln napameTp.
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MapameTp Tun Tun OnucaHue
napameTpa | AaHHbIX

CTRLS8 IN Ulnt Ynpaenstoliee cnoso 8 — 3HaveHne, 3anncaHHoe B
KOHpMryprpyemsbiit nonb3oBaTenem napameTp Ha
npueoge. MNonb3oBaTtenb OOMKeH CKOHPUIYpUpoBaTb
ero Ha npveoge. Heobsa3aTtenbHbI napameTp.

NDR ouT Bool ['oTOBbI HOBbIE AaHHbIE — Korga npuHMMaeT 3HaveHve
MCTWNHA, 3TOT GUT yKasbIBaeT, YTO BbIXOAbl coaepxar
[JaHHble N3 HOBOTO KOMMYHMKALMOHHOTO 3anpoca.

ERROR ouT Bool Mpousowna ownbka — Korga npuHumaeT 3HayeHne
MCTUHA, aTo ykasbiBaeT, 4TO npomsoLuna owmbka u
Bbixoa STATUS peincteuteneH. Bece ocTtanbHble
BbIXOAbl B Crly4yae OWnbKM yCTaHaBNMBatOTCS B HOMb.
KommyHMKaLMOHHbIEe oLwnbKN coobLLatoTCsa TONBKO Ha
Bbixogax komaHg USS PORT ERROR n STATUS.

STATUS ouT Uint CocTosiHue 3anpoca. YkasbiBaeT pesynbTar Lukna
CKaHWpOBaHMs. ATO HE CMOBO COCTOSIHUS,
BO3BpaLLAEMOE NPUBOLOM.

RUN_EN ouT Bool Pabouunn pexum pasbnokmpoBaH — ATOT 6UT coobLyaeT,
paboTaeT v nNpueog.

D_DIR ouT Bool HanpasneHue BpalleHusa npusoga — AToT 6mT
coobuwaeT, BpallaeTcsa Ny NpvBogA Bnepes.

INHIBIT ouT Bool MpuBoga 3abnoknpoBaH — ATOT GUT coobLaeT o

COCTOsIHMM GuTa 6NOKMPOBKM Ha NPMBOJE.

FAULT ouT Bool HewncnpaBHocTb npuBoga — 3TOT OUT ykasblBaeT, YTo
NpUBOA 3aperncTpMpoBarn HencnpaBHOCTb.
[Monb3oBaTenb OOMKEH yCTpaHUTbL Npobnemy, a 3atem
yctaHoButb 6uT F_ACK, a 3aTtem cbpocutb gaHHbIN OUT.

SPEED ouT REAL TekyLlas ckopocTb NpuBogda (MacwtabrvpoBaHHoe
3HayeHue cnoBa COCTOAHMSA Npusoaa 2) — 3HadeHne
CKOpPOCTW NpMBOAA B NpOLEHTax oT
CKOH(pUrypupoBaHHON CKOPOCTMU.

STATUS1 ouT Ulint CnoBo cocTtosiHns npusoga 1 — 370 3Ha4YeHne coaepxuT
PUKCUPOBaHHbIE BUTbI COCTOAHMA NPMBOAA.

STATUS3 ouT Ulint CnoBo cocTosiHns npusoga 3 — 3TO 3HaYEHNE COOAEPKUT
KOHpUryprpyemoe nonb3oBaTenem CroBO COCTOSHUS
npueoaa.

STATUS4 ouT Ulint CnoBo cocTosiHns NpuBoAa 4 — 3TO 3HAaYEHNE COOEPXKUT
KOHpUryprpyemoe nonb3oBaTenem CroBO COCTOSHUS
npueoaa.

STATUSS ouT Ulnt CnoBo cocTosiHMA nNpuBogda 5 — 3To 3Ha4YeHne cooepXuT
KOHpUryprpyemoe nonb3oBaTenem CroBO COCTOSHUS
npueoga.

STATUS6 ouT Ulnt CnoBo cocTosiHMA NpuBoda 6 — ATo 3Ha4YeHne cooepXuT
KOHpUryprpyemoe nonb3oBaTenem CroBO COCTOSHUS
npueoga.

STATUS7 ouT Ulnt CnoBo cocTosiHMA nNpuBogda 7 — OTO 3HaYeHne CoaepPXKuT
KOHpMryprpyemoe nonb3oBaTenem CroBo COCTOSHUS
npueoga.

STATUSS8 ouT Ulnt CnoBo cocTosiHMA NpuBoda 8 — ATO 3HaYEeHne CooepPXuT
KOHpMryprpyemoe nonb3oBaTenem CroBo COCTOSHUS
npueoga.
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6.3.1.3 KomaHpga USS_PORT

Komanpga USS_PORT ynpaensieT o6meHom gaHHbIMK Yyepes ceTb USS. OObI4HO B
nporpamme MMeeTcs TonbKo No ogHon dyHkumm USS_PORT Ha KOMMYHUKALMOHHBIN
mMoaynb PtP, n kaxablin BbI3oB 3TOM hyHKLMK oBpabaTbiBaeT nepegady K npuBoAy wunm ot
Hero. Bawa nporpamma gormkHa ncnonHatb dyHkumio USS_PORT goctaToyHo yacTo,
4YTOObI MPeaoTBpPaTMTL NPOCTOM NpMBoaa. Bece dyHkumMn USS, oTHOCALWMECS K OLHOW CETU
USS 1 koMMyHUKaLmMoHHOMY Moaynto PtP, AomkHbI CNOMNb30BaTh OOUH U TOT Xe
3K3eMNNsApPHbIA 6ok gaHHbIX. USS_PORT 06bI4HO Bbi3biBaeTcs n3 OB npepbiBaHuii ¢
3a1ePXXKON, YTOObI NPeaoTBpPaTUTL MPOCTOM MpUBOAA U COXpaHUTb Ans BbizoBoB USS DRV
camMble nocrnegHne obHoBneHus aaHHbIx USS.

LAD FBD
W e o
1] N —EN =
MO —AROA
i iy | PORT ERACA —
155 _0n {BalD STﬁTUE
{USS_DB EMO
MapameTp | Tun Tun OnucaHue

napameTpa | AaHHbIX

PORT IN Port KommyHukaumoHHbIn mogyne PtP. aoeHTudukaTop:

OTO KOHCTaHTa, Ha KOTOPYH MOXHO CCbINaTbCs BO BKNagKe
"Constants [KoHcTaHTbI]" cTaHgapTHOM Tabnumupbl
NepeEMEHHbIX.

BAUD IN Dint CkopocTb nepeaayun, nogrexaiias ncrnonb30BaHNIO Npu
obMeHe gaHHbIMK Yepes USS.

N Dint 370 cchinka Ha ak3emnnapHbI DB, koTopbIv 6bin co3aaH u
WHMLMan1M3npoBaH npu BctaBke komaHabl USS_DRV B
BaLly NporpamMmy.

ERROR ouT Bool Korga npuHnmaet 3HayeHne MICTUHA, 3TOT KOHTaKT
yKasblBaeT, 4To npom3owuna owubka n Beixogq STATUS
[EeNCcTBUTENEH.

STATUS ouT Ulnt CoctosHue 3anpoca. YkasblBaeT pesynbtaT umkna
CKaHMpOBaHWA NN MHUUManusaumn. fononHutensHas
WHOPMaLMSA AN HEKOTOPbIX KOOOB COCTOSIHUSI HAXOAMTCS
B nepemeHHon "USS Extended Error".

USS_DB

S7-1200 Programmable controller
220 System Manual, 11/2009, ASE02669003-02



Pykosodcmeo o npo2paMmMupo8aHUHo
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6.3.1.4 Komanpa USS_RPM

LAD FBD
| TR i S5 KomaHnga USS_RPM cuntbiBaeTt
=B 40 o
T s E:Elu napameTp 13 npueoga. Bece
[nare eRmcE, qunm dyHKuMn USS, oTHOCALWMECS K
FARAN STATIS 1 o
e i | parAM pone.  OAHOM cetun USSu
{uss_p | DEs ERAOAL  KOMMYHMKaUMoHHOMY mogynto PtP,
{VALLIE STATUS | OOIMXKHbI UCnornb3oBaTb OAUH U TOT
1LUS5_DB ENO = ke ONok gaHHbIX. KomaHaa
USS_RPM gomkHa Bbi3biBaTbCA U3
OB, cogepxalLlero rnaBHy
nporpaMmmy.
MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX
REQ IN Bool Mepenatb 3anpoc: Koraa npuHumaet 3HadeHne UICTUHA,

OH yKasblBaeT, YTO Hy>KeH HOBbI 3anpoc Ha YTteHne. OH
UrHOpPUPYETCS, ECNU 3anpoc AN 3TOro napaMeTpa yxe
CTOUT B o4epeam.

DRIVE IN USiInt Agpec npusoga: OTOT BXOA SBNAETCA agpecoM npueoga
USS. [lonycTumoe 3Ha4yeHue HaxoauTcs B AvanasoHe oT 1
[o 16 .

PARAM IN Ulnt Homep napameTtpa: 3710 BXoA yKasblBaeT, Kakow napameTp

npveoAa 3anucbiBaeTcd. [luanasoH 3Ha4eHUn 3Toro
napameTpa coctaensiet ot 0 go 2047. 3a nogpobHOCTAMM
0 TOM, KaK Mony4uTb AOCTYN K NapameTpam 3a npegenammu
3TOro AuanasoHa, obpaTuTech K pyKOBOACTBY Afsi 3TOro
npueoga.

INDEX IN Ulnt MHpekc napameTpa: OTOT BXO yKa3bIBaeT, B KAKOW MHAEKC
napamMmeTpa NpuBoAa AOMKHA NPOU3BOAMTLCS 3anuch. 16-
61TOBOE 3HAYEHME, B KOTOPOM MMaawuii 6anT aensieTcs
TEeKyLUMM 3Ha4YeHneM nHgekca ¢ gmanasoHom (ot 0 go 255).
CrapLunii 6aiT MOXET Takke UCMoNb30BaThLCS NPUBOLAOM U
3aBUCUT OT KOHKPETHOro npueoga. MNMoapobHocTu cm. B
PYKOBOACTBE Ansi CBOEro Nnpmeoaa.

USS_DB IN Variant 70 cebifka Ha ak3emnnsApHbI DB, koTopbi Obin co3gaH u
WHULManM3npoBaH npu Bctaeke komaHasl USS_DRV B
BaLly NporpaMmy.

VALUE IN Word, Int, 3710 3HaYeHne napameTpa, KOTOpoe ObINo CYUTaHO U
Ulnt, AecTBUTENbHO TONbKo Toraa, koraa 6ut DONE umeet
DWord, 3HayeHne NCTUHA.
Dint, UDlInt,
Real
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MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX
DONE ouT Bool [otoso: 3HaveHne MCTUHA ykasbiBaeT, 4Tto Bbixog VALUE
COAEPXNT paHee 3anpoLleHHoe 3HavYeHne napameTpa
YyTeHus.

OT10T 6UMT ycTaHaenueaeTcs, korga USS_DRV
0GHapyXMBaeT OTBETHbIE AaHHbIE O YTEHUU U3 NpUBOAA.
OT10T 6UT cbpacbiBaeTcs, koraa:

* Bbl 3aMpallnBaeTe OTBETHbIE AaHHbIE YEpe3 Onpoc
apyroro USS_RPM

unm
* rocne BTOPOro 13 Creayowmx ABYX BbI30BOB
USS_DRV
ERROR ouT Bool Mpowusowna owwnbka — Korga npuHMMaeT 3HayeHne

MCTUHA, aTo yka3biBaeT, YTO npomsoLuna ombka u
Bbixoa STATUS peinctBuTeneH. Bece octanbHble BbIXOAb! B
cnyyae ownbkn ycTaHaBNMBaTCS B HOIMb.
KomMMmyHMKaLMOHHbIE OLLNOKM COOBLLa0TCA TONBKO Ha
BbIxogax komaHa USS PORT ERROR n STATUS.

STATUS ouT Ulnt 970 3HayeHue cocTosiHusA 3anpoca. OH ykasbliBaeT
pesynbTaT 3anpoca Ha YTeHue. [lononHuTensHas
MHbOpMaLMs ANs1 HEKOTOPbIX KOAOB COCTOSIHUS HAXOAUTCS
B nepemeHHon "USS Extended_ Error".
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6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

6.3.1.5 Komanpa USS_WPM

LAD FBD

7 B T ¥ C— Komanga USS_WPM wnsmeHseT

s _i;:u napameTp B npuBoae. Bece (})yHKLI,VII/I

Derve 1 R USS, oTHOCcALWMECS K OOHOM CeTn

e =7 USS 1 KOMMyHVKaLMOHHOMY

oo | NDEX DONE moaynio PtP, gomkHbl ncnons3oeaTb

o —{EEPRIOM ERFIORA — OOMH 1 TOT e B6NOoK AaHHbIX.

o {VALUE STATUS USS_WPM pomnxHa Bbi3blBaTbLCA U3
{uss DB END - OB, coaepxalliero rnasHyo

nporpammy.
YkasaHue

Onepauun 3anmucu B ICIMN3Y

OcteperanTecb Ype3mMepHOro Ncrnonb3oBaHus onepauui 3anucu B ACTM3Y.
MuHUMU3NpyiTe konuyecTBo onepaumn 3anucu B ACIM3Y, 4Tobbl NPOANUTL CPOK ero
cnyxobl.

MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX

REQ IN Bool Mepenatb 3anpoc: Koraa npuHumaet 3HadeHe UCTUHA,
OH yKasblBaeT, YTO HE0OX0A4MM HOBBLINM 3anNpoC Ha 3anuchb.
OH nrHopupyeTcsl, ecnu 3anpoc Assi 3Toro napameTpa yxe
CTOUT B o4epeaum.

DRIVE IN USiInt Agpec npuBofa: JTOT BXOA SBNSAETCA agpecoM NpuBoaa
USS. [lonycTumoe 3Ha4YeHne HaxoauTcs B AvanasoHe oT 1
0o 16.

PARAM IN Ulnt Homep napameTtpa: 3710 BXoA yKasblBaeT, Kakow napameTp
npveofa 3anvcbiBaeTcs. [lnanasoH 3Ha4eHui aToro
napameTpa coctaensieT ot 0 oo 2047. 3a nogpobHOCTAMM
0 TOM, KaK Mony4uTb AOCTYN K NapameTpam 3a npeaenammu
3TOro AuanasoHa, obpaTuTech K pyKOBOACTBY Afsi 3TOro
npueoaa.

INDEX IN Ulnt WHpekc napameTpa: ATOT BXOA yKasbiBaeT, B Kakon UHAEKC
napamMmeTpa NpuBoAa AOMKHA NPOU3BOAMTLCS 3anucb. 16-
OMTOBOE 3HaYeHne, B KOTOPOM MNaawmii 6anT senseTcs
TEeKyLMM 3Ha4YeHneM nHgekca ¢ gmanasoHom (ot 0 go 255).
CrapLuni 6anT MOXeT Takke UCNoNb30BaTbCA NPUBOAOM U
3aBUCUT OT KOHKPETHOro npveoga. MNogpobHocTu cm. B
PYKOBOACTBE AJ19 CBOEro NpunBoaa.

EEPROM |IN Bool Coxpanute B OCIM3Y npueoaa: Korga npuHnmaeTt
3HayeHue ICTUHA, To 3anvcu B napameTp npusoga oyayt
coxpaHeHbl B SCIM3Y npusoga. Ecnu NOXb, To 3anucb
ABNSETCA BPeMeHHON 1 He ByaeT coxpaHeHa, ecnu nocne
BbIKMIOYEHMSA 1 MOCNeQyoLLEero BKIYEeHNs Nnpusoaa.
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MapameTp | Tun Tun OnucaHue
napamMeTpa | AaHHbIX

VALUE IN Word, Int, 3HayeHne napameTpa, KOTOpoe AOMKHO ObITb 3anncaHo.
Ulnt, OHO A0IMKHO OCTaBaTbCs EWCTBUTENBHBIM NMPU N3MEHEHNU
DWord, cocTosiHna REQ.
Dint, UDInt,
Real

USS DB IN Variant 370 ccbifka Ha ak3emnnsapHbI DB, koTophil 6bin co3gaH u

WHMLManM3npoBaH npu BctaBke komaHabl USS DRV B
Ballly NporpamMmy.

DONE ouT Bool [oTtoBo: 3HaueHne UCTUHA ykasbiBaeT, 4to Bxog VALUE
ObIn 3anucaH B NpPMBOA.

OT10T 6MT ycTaHaBnuBaeTcs, korga USS_DRV
oBHapyxvBaeT AaHHble peakuun 0 3anucu U3 npyMeoAaa.

OT10T 6MT cOpacbkiBaeTCs, KOorga Bbl 3anpaluvMBaeTe
noATBepXaeHne np1Meoga o TOM, YTO 3anucb 3aBepLUEHa,
yepes onpoc gpyroro USS_WPM unu nocne BToporo us
cneaywowmx Asyx BbizosoB USS DRV.

ERROR ouT Bool MpownsoLuna owmrbka: Korga npuHMmaeT 3HaveHne
MCTUHA, aTo ykasbiBaeT, 4TO npomsoLuna owmbka u
BbIxog STATUS gencteuteneH. Bce octanbHble BbIXOAb! B
cny4yae owmnbKM yCTaHaBNMBAKOTCA B HOJb.
KoMMyHVKaLMOHHbIE OLIMOKM COOOLLAa0TCS TONBKO Ha
Bbixogax komang USS PORT ERROR n STATUS.

STATUS ouT Ulnt 370 3HayveHne cocTosHus 3anpoca. OH ykasbiBaeT
pesynbTaT 3anpoca Ha 3anucb. [JononHuTensHas
WHOPMaLMsA AN HEKOTOPbIX KOOOB COCTOSIHUSI HAXOAMTCS
B nepemeHHon "USS Extended Error".
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6.3.1.6 Koabl coctosiHusa USS

Kogbl cocTtosiHna komaHg USS Bosepaliatotcs Ha Bbixoge STATUS dpyHkumi USS.

3HauyeHue OnucaHue

STATUS

(W#16#....)

0000 HeT owmnbkm

8180 [nvHa oTBeTa NnpMBOAa He COOTBETCTBYET CMMBOMaM, NOJTy4eHHbIM OT npusoga. Homep npusoga, B

KOTOpoM npowusoluna ownbka, Bos3spalyaetcs B nepemeHHon "USS_Extended_Error". Onucaxue
pacLumMpeHHoro Habopa owmnbok CM. Nog 3Tov Tabnuuen.

8181 MapameTp VALUE He npuHagnexan k Tunam gaxdHeix Word, Real nnn DWord

8182 [Monb3oBaTenb BBeN Ansa napametpa tmn Word, a nony4un B otBeTe oT npusoga DWord nnu Real
8183 MonbsosaTtens BBen Ang napametpa Tmn DWord nnu Real, a nonyynn B otBeTe o1 npvsoga Word
8184 OTBeTHas NocbINKa OT NPMBOAA MMerna HenpaBuIbHYI0 KOHTPOMbHY0 cymMy. Homep npuBoaa, B

KOTOpoM npowusoluna ownbka, Bo3spalyaetcs B nepemeHHon "USS_Extended_Error". OnucaHue
pacLumMpeHHoro Habopa ownbok CM. Nog 3Tov Tabnuuen.

8185 Heponyctumbln agpec ansi npysoda (4onycTUMbI AManasoH agpecos Ans npusoga: 1-16)

8186 3afaHHOe 3HaYeHne CKOPOCTU BHE AOMYCTMMOrO AvanasoHa (4onycTMMbIA AManasoH 3aaHHbIX
3Ha4YeHun ans ckopoctu: ot -200% go 200%)

8187 HeBepHbIN HOMep npuBoAa Nofy4YeH B OTBET Ha NOCNaHHbINM 3anpoc. Homep npusoaa, B KOTOPOM
npou3soLuna owmnbka, Bo3spalLaeTcs B nepemeHHon "USS Extended_Error". OnucaHune paclumpeHHoro
Habopa oWKnBoK CM. Nof 3Ton Tabnuuen.

8188 YkasaHo Hegonyctumoe 4ncno cnoe ans PZD (gonyctumbli guanasoH = 2, 4, 6 nnu 8 cnos)

8189 Bbina 3agaHa HegonycTMmas CKOpOCTb NepegaYn

818A KaHan 3anpoca napaMeTpoB ncnonb3yeTcs ApYrMM 3anpocoM Ans 31oro npusoga

818B MpuBoA He oTBeYan Ha 3anpockl U UX NoBTOpeHns. Homep npmeoAda, B KOTOPOM Mpomn3oLuna owmnobka,

Bo3BpawaeTcs B nepemeHHon "USS_Extended_Error". OnuncaHne paclumpeHHoro Habopa owmnbok cMm.
nop aTon Tabnuuen.

818C MpuBog BepHyn ownbKy 13 paclumpeHHoro Habopa B OTBET Ha 3anpoc napameTpoB. OnuncaHune
pacLUMpeHHOro Habopa ownbok cM. Nog 3Tov Tabnuuen.

818D MpuBog BepHyn ownbKy HegoMyCTMMOrO JOCTYNa B OTBET Ha 3anpoc napameTpoB. CM. pyKOBOACTBO K
CBOeMy NpuBOAY, YTOObl MONy4YMTb MHOPMAaLMIO O TOM, MOYEMY MOXET ObITb OrpaHUYeH JOCTYM K
napameTpy

818E Mpusog He 6bin nHMUManu3npoBaH: JTOT koA owmnbkm Bo3spawaeTca B USS_RPM nnn USS_WPM,

ecnu komaHga USS_DRYV ans atoro npuBoga He Obina Bbi3aBaHa xoTsi 6bl 0anH pa3. 3To yaepxvBaeT
uHuumnanuaaumio nepsoro umkna USS_DRV oT nepesanucu cToswero B o4epeau 3anpoca Ha YTeHue
UNn 3anucb NapameTpoB, TaK Kak Npy 3TOM NPUBOS, MHULMANU3MPYETCS KaK HOBbIM anemeHT. [Ans
yCTpaHeHus 3Tou ownbku BbizoBute USS DRV gns atoro Homepa npveoga.

80AXx-80Fx KoHkpeTHble ownbku, Bo3Bpalwaemble u3 FB aByxToueyvHon cesau (PtP, Point-to-Point), BbiaBaHHOrO
ounonunotekon USS: 3HauyeHMs KOOoB 3TUX OLLMOOK He nameHstoTesa bubnuotekon USS, a
onpefensitoTcs B onncaHnsix komaxng PtP.
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Koabl pacwmpeHHoro Habopa owunb6ok ans npusogos USS

226

MpuBoabl USS noggepxmBatoT 4OCTYN Ha YTEHWE U 3anUCb K BHYTPEHHMM napamMeTpam
npvBoga. OTO CBOWCTBO AenaeT BO3MOXHbIM AUCTAHLMOHHOE yrpaBrneHue u
KOHpurypuposaHue npusoga. Onepaumm gocTyna K napameTpam npmeoga MoryT notepneTb
HeyZauvy n3-3a Takmx owmnbOoK, Kak BbIXO4 3HaYeHU 3a npegernbl JoNyCTMMOro avanasoHa
U1 HeZoMyCTMMbIX 3aNPOCOB A1 TEKYLLEro pexuma paboTsl npusoaa. Npueog
reHepupyeT Ko owmnbku, KOTopbI Bo3BpaLlaeTcs B nepemeHHorn "USS_Extended_Error”
ak3emnnsipHoro DB komaHgbl USS_DRYV. 3HaveHune aToro koga owmnbkmM 4eNCTBUTENBHO
TONbKO AN nocnegHero ncnonHexnust komanasl USS RPM unu USS_WPM. Kog owwmbku
npvBoAa nomellaeTcs B nepemeHHyto "USS_Extended_Error”, ecnn 3HayeHnem STATUS
saBnsieTcs wectHaguatepudHoe 818C. 3HaveHue koga owmnbkmn "USS Extended Error"
3aBUCUT OT Mmogenu npmeoga. OnmcaHme KogoB paclUMpeHHOro Habopa owmnbok Ans
onepauun YTeHMs 1 3anncu napameTpoB Bbl HaMJeTe B PyKOBOACTBE AN
COOTBETCTBYIOLLErO NpuBoaa.
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6.3.2

6.3.2.1

MODBUS

LAD

MB_COMM_LOAD

"Wl _CINM_
LORD g

i e

PO

asie
PARTY
FLOW_CTRL
aTs_oM_oLy
W3 _OFF BT
M EP 10
WE_DE

S =
errnR
ZTATUS

6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

“ME_CTOMM_
LOAD DB

KomaHga MB_COMM_LOAD
KOHUrypmpyeT NopT Ha moayrne
OByxToyeyHou cBssm (Point-to-Point,
PtP) CM 1241 RS485 unu CM 1241
RS232 ansa obmeHa gaHHbIMK Yepes
npotokosnt Modbus RTU.

—EN
{ PORT
| BALUD
{PARITY
| FLOW_CTAL
{RTS_0M_DLY

RTS_OFF_DL
b

ERROR -
STATUS |
END —

{RESP_TO
{ME_DE

MapameTp

Tvn
napameTtpa

Tvn
AOaHHbIX

OnucaHune

PORT

IN

Ulnt

NaeHTndmrkaTtop KOMMYHUKaLMOHHOIO nopTa:

Mocne BcTaBku moayns CM B KOHUrypaumo yCTPONCTB naeHTudmkatop
nopTa NosiBNSIETCA BO BCMIOMOraTelbHOM HUCMaAatoLeM Cnmcke Ha
BeiBoge PORT 6noka komaHabl. Ha 3Ty KOHCTAHTY MOXHO Takxke
ccbinatbes Bo Bknagke "Constants [KoHcTaHTbI]" cTaHgapTHOM Tabnuupl
nepeMeHHbIX.

BAUD

UDInt

Bbibop ckopocTtu nepegauun:
300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 76800, 115200
Bce ocTanbHble 3HaYeHWs1 He4OoNYyCTUMbI

PARITY

Ulnt

Bbi6op koHTpOMns YeTHOCTH:
* 0 -oTcyTcTBYET

* 1 -He4yeTHble

* 2 -yeTHble

FLOW_CTRL

Ulnt

Beibop ynpaBneHus noToKoM:
* 0 - (N0 ymOnyaHuIo) HET ynpaBneHnsi NMOTOKOM

* 1 - annapaTHoe ynpaBreHue NOTOKOM C BCeraa ycTaHoBneHHbIM RTS
(HepencTBUTENBHO AN NopToB RS485)

* 2 - annapaTtHoe ynpaBneHne NoToKkoM C nepeknoyaemsim RTS

RTS_ON_DLY

Ulnt

Bbibop 3agepkku BkntoveHus RTS:
* 0 - (No ymon4yaHuio) HET 3aAepXKkn OT akTuBM3auum RTS go nepepaum
nepBoro cMMBona coobLleHns

* 0T 1 po 65535 — 3agepkka B MUNnNucekyHaax ot aktmemaaumm RTS oo
nepegayn NepBoro cMBona coobLyeHns (HegencTBMTENbHO ANs
noptoB RS485). 3agepxkn RTS A0MKHbI MPUMEHATLCS HE3ABUCUMO
oT Bbibopa FLOW_CTRL.

RTS_OFF _DLY

N

Ulnt

Bei6op 3agepxku BbiknodyeHus RTS:
* 0 - (N0 ymOmnyaHuIo) HET 3aePKKN OT NocneaHero nepegaHHoro
cumBorna oo geaktueumsaumm RTS

* 0T 1 go 65535 — 3agepkka B MUNNNCEKYHAAX OT NOCNeAHEero
nepegaHHoro cumeona Ao geaktmsusaumm RTS (HegenctBuTensHO
ansa noptoB RS485). 3agepxkn RTS [OMmKHBI NPUMEHATHCS
HesaBucumo oT Bblbopa FLOW_CTRL.
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6.3 nobanbHble 6ubnuomeyHbie KoMaHObI

MapameTp Tvn Tvn OnucaHue
napameTpa | AaHHbIX
RESP_TO IN Ulint Bpems oxunpaHus oteeTa:
Bpems B MmunnucekyHaax, B TedyeHue kotoporo komaHaa MB_MASTER
oxugaet oTBeTa ot slave-yctponcrtea. Ecnu slave-yctponcteo He
oTBeYaeT B TeYeHme 3TOro nHTepsana spemenu, To MB_MASTER
NMOBTOPWT 3anpocC MK 3aBEPLUNT 3anpoc C OLIMOKON, ecrnn caenaHo
3afjaHHOE KONMYEeCTBO NMOBTOPHbIX MOMBITOK.
Ot 5 mc go 65535 mc (3HayeHre no ymonyanmo = 1000 mc).
MB_DB IN Variant Cchblinka Ha 3K3eMnnspHbIA BNoK AaHHbIX, UCMOMNb3yeMbll KOMaHgaMu
MB_MASTER 1 MB_SLAVE. Nocne Bctaskn komaHabl MB_SLAVE unu
MB_MASTER B Bawuy nporpammy unaeHtudunkatop DB nossnsetcs Bo
BCMOMOraTenbHOM HucnagawLlem cnvcke Ha Bxoge MB_DB 6noka
KOMaHgpbl.
ERROR ouT Bool Owwubka:
* 0 - Owwnbka He oGHapyxeHa
* 1 -YkasblBaeT, 4To owmnbka HGbina obHapyxeHa 1 kog ownbkM B
napameTtpe STATUS pewnctBuTeneH
STATUS ouT Word Ko olmbku KoHpurypmpoBaHusi nopta
Komanga MB_COMM_LOAD ucnonHsieTcs Anst KOHpUrypupoBaHus nopTa Ans npotokona
Modbus RTU. NMocne KoHduUrypMpoBaHusi nopTa Bbl MOXETE BECTM OOMEH AaHHbIMK Yepes
Modbus, ncnonnsas komaHgy MB_SLAVE unu MB_MASTER.
Komanga MB_COMM_LOAD gomkHa Bbi3blBaTbCA OQMH pa3 Ans UHULUManusauum nopra.
Komangy MB_COMM_LOAD Heo6xoaMMo Bbi3BaTb CHOBA TOJIbKO B TOM CIlydae, ecrnu
OOIMKEH ObITb MU3MEHEH OOUH M3 KOMMYHUKALMOHHbIX NapamMeTpoB. Bbl MoxeTe Bbi3BaTb
MB_COMM_LOAD un3 OB 3anycka v BbINOMHWUTb €r0 OAWH pas, Ui Bbl MOXeTEe
WHULUMNPOBATL BbI3OB AN OAHOKPATHOro UCMOSTHEHUSA C NMOMOLLIbIO CUCTEMHOrO ¢hnara
nepBoro uukra.
[na koHUrypmpoBaHus Kaxgoro nopTta KaXkgoro KOMMyHUKaLMOHHOMO MOAYNS, KOTOPbIA
ucnoneadyetcs Ans obmeHa gaHHeIMK Yepe3 Modbus, fomkeH ObiTb MCNOMB30BaH OAWH
aksemnngap komaHgbsl MB_COMM_LOAD. Bbl 4OMmMKHBI HA3HAYNTb YHUKANbHbIN
ak3eMnnApHbIN 6110k agaHHeix MB_COMM_LOAD pns kaxgoro nopra, KOTOpbI Bbl
ucnonb3yete. CPU S7-1200 orpaHnyeH 3 KOMMYHUKALMOHHBIMW MOZYIISIMMU.
OK3eMNNApHbIM BIOK AaHHbIX HA3Ha4yaeTcs, Korga Bbl BcTaBnsieTe komaHgy MB_MASTER
unn MB_SLAVE. Ccbinka Ha 3TOT 9K3eMMMsipHbIA 60K AaHHbIX NPOU3BOAUTCS, KOraa Bbl
3apaete napametp MB_DB B komaHge MB_COMM_LOAD.
3HaueHue OnucaHue
STATUS
(W#16#....)
0000 HeT owmnbkm
8180 Heponyctumoe 3HaveHue ID nopta
8181 Hepgonyctumoe 3HayeHne CKopocTu nepegayv
8182 Heponyctumoe 3HayeHne KOHTPOnsi YHETHOCTH
8183 Hepgonyctumoe 3HayeHwe ynpaBrieHUsi NOTOKOM
8184 Heponyctumoe 3HadyeHue BpeMeHn OXuMaaHusa oTBeTa
8185 HenpasunbHbin ykadatens MB_DB Ha ak3emnnspHbin DB ans komaHabl
MB_MASTER unu MB_SLAVE
S7-1200 Programmable controller
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6.3.2.2 MB_MASTER

6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

LAD FBD
B M MB_MASTER_ KomaHpa MB_MASTER nossonset
T e Ballel NporpamMmme OCyLLEeCTBISATb
= s o o6MeH JaHHbIMK B KadecTBe master-
WD_ADDF ssrk  _REn yctporictea Modbus, ncnons3sys nopt Ha
”:'f i ‘I:':fl:‘* |MEB_ADDR DONE~  MOJyre [ByXTOYEYHOWN CBA3N (Point-to-
DATA_LEN {MODE BUsY=  Point, PtP) CM 1241 RS485 nnn CM
-7 =gﬂ"‘—:‘£§“ ;i?ﬁ':r 1241 RS232. Bbl MOXeTe Nomny4nTb
| A |
| o 1
loaraPra  enok [OCTYN K A@HHBLIM B OOHOM UMK

Heckornbkux slave-yctponcteax Modbus.

Ok3emMnNApHbIV BNOK AaHHbIX HA3HavyaeTcs, korga Bbl BcTaBnseTe komaHay MB_MASTER B
CBO nporpammy. Mmsa atoro ak3emnnspHoro 6noka gaHHbix MB_MASTER ucnonb3syetcs,
korga Bbl 3agaeTe napametp MB_DB B komaHae MB_COMM_LOAD.

MapameTp

Tvn
napameTtpa

Twvn AaHHbIX

OnucaHune

REQ

IN

Bool

Beopg 3anpoca:
e 0 -HeT 3anpoca

* 1 -3anpoc Ha nepegavy AaHHbIX B slave-yctpoicTteo(-a) Modbus

MB_ADR

USint

Appec ctaHumn Modbus RTU: [JonycTumblin AnanasoH agpecos: oT 0
no 247

3HaueHve 0 3ape3epBMPOBaHO AJ1s1 TPaHCNMPOBaHNS COOBLLIEHNSI BCEM
slave-yctponcresam Modbus. ®dyHkumoHanbHble kogasl Modbus 05, 06,
15 1 16 ABNATCS €QUHCTBEHHBIMU OYHKLMOHAMNBbHBIMU KO4aMW,
nogaepXvBaemMbiMy ANsi LUMPOKOTo TPaHCIMPOBaHUSI.

MODE

USint

Bbibop pexuma: OnpenensieT BuA 3anpoca: YTeHue, 3anmncb unm
amnarHocTtuka
Mogpo6HOCTM Bbl HanaeTe B cnegytollen Tabnuue gpyHkumin Modbus.

DATA_ADDR

UDInt

HauanbHbii agpec B Slave-yctpoicTtee: OnpeaensieT HayanbHbIN
afpec AaHHbIX, K KOTOPbIM HY>XHO MOMy4YMTb AOCTYN B slave-ycTponctee
Modbus. [JonycTumble agpeca Bbl HangeTe B criefytollen Tabnuue
dyHKkum Modbus.

DATA_LEN

Ulnt

OnuHa gaHHbIx: OnpegenseT Yncno 6UTOB UMK CMOB, K KOTOPbIM HYXXHO
nony41Tb AOCTYM B 3TOM 3anpoce. [lonycTMMble ANUHBI Bbl HAAETE B
cnegywouien Tabnuue gyHkumi Modbus.

DATA_PTR

Variant

YkasaTtenb Ha gaHHble: Yka3biBaeT Ha agpec DB B CPU gns
3anuncbiBaeMblX UK CYUTbIBaEMbIX AaHHbIX. DB gomkeH 6biTe TMNa
"NOT symbolic access only [Tonbko HE cumBonuyeckas agpecauus]”.
CwMm. Huxe ykasanve ans DATA_PTR.

NDR

ouT

Bool

[OTOBbI HOBbIE AaHHbIE:
e 0 - TpaH3aKumMsi He 3aBepLUeHa

* 1 -ykasblBaeT, 4To komaHaa MB_MASTER 3aBeplunna
3anpoLUeHHY0 TpaH3akumio co slave-yctponcteom(-amu) Modbus

BUSY

ouT

Bool

3aH4T:
¢ 0 - TpaH3akums komaHgon MB_MASTER He npousBoauntcs

* 1 - ocyuwecTBnsieTcs TpaH3akumsa komaHgon MB_MASTER

ERROR

ouT

Bool

Owwmbka:
* 0 - owwnbka He obHapyxeHa

* 1 -ykasblBaeT, YTO OOHapyxeHa ownbka 1 kog ownbku B
napameTpe STATUS gevictButeneH

STATUS

ouT

Word

Kog YCInoBUA BbINOJIHEHUA
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6.3 nobanbHble 6ubnuomeyHbie KoMaHObI

MpaBuna o6meHa aaHHbIMKU Ans master-yctponctea Modbus

Mapametp REQ

230

¢ KomaHga MB_COMM_LOAD gomkHa 6biTb MCNONHEHa ANst KOHpUrypmpoBaHusa nopTta 4o
TOro, kak komaHga MB_MASTER cmoxeT o6MeHMBaTbLCA AaHHBIMWU C 3TUM MOPTOM.

® Ecnv nopTt OOMmKeH UCMONb30BaTbCA AN MHULUMPOBaHMSA 3anpocoB master-yctponcraa
Modbus, TO 3TOT NOPT HE MOXET ncnosnb3oBaTbcs komangon MB_SLAVE. C 3Tum nopTom
MOXET UCNONb30BaTbCA OANH UMW HECKOSBKO 3K3EeMMISIPOB UCMOMHEHUS KOMaHAbI
MB_MASTER.

e KomaHabl Modbus He ucnonb3ytoT cobbITUSA, NpepbiBatoLwmne 0bMeH AaHHbIMK, AnS
ynpaBneHus npoleccom obMeHa gaHHbIMW. Bala nporpamma gomkHa onpalumeatb
komaHgy MB_MASTER 06 ycnoBusix 3aBepLUEHUS Nepegayv 1 npuemMa.

e Ecnu Bawwa nporpamma paboTtaeT kak master-yctporicteo Modbus n ncnonssyet
komaHgy MB_MASTER ansa nepegauyu 3anpoca slave-ycTpoicTBy, TO Bbl JOMKHbI
npogomkaTb onpoc (ncnonHsaTte komaHay MB_MASTER) go Tex nop, noka He 6yget
nony4veH OoTBET OT slave-ycTponcTaa.

e QOcyuwlecTBnanTte Bce ucnonHeHnsa komaHasl MB_MASTER gnsa gaHHoro nopta us 0gHoro
n Toro xe OB (unun n3 OB ogHOro 1 Toro e ypoBHS NpUopuTETA).

3HauveHne REQ JIOXKb = Het 3anpoca
3HaueHne REQ NCTUHA = 3anpoc Ha nepegavy aaHHbIX slave-yctponctsy(-am) Modbus.

Bbl 4OMKHBI NOAaTb CUTHAMN Ha 3TOT BXOZ Yepes KOHTaKT, yrpaBnseMblil HapacTaloLwum
POHTOM, NpY NEepPBOM BbI30Be Ha ucnonHeHue komaHasl MB_MASTER. Nmnynec,
3anyckaeMbll PpOHTOM, BbI3biBaeT 3anpoc Ha nepefadvy oanH pas. Bce Bxoabl
PUKCUPYIOTCA 1 YAEPKMBAKTCA B HEM3MEHHOM COCTOSIHUM Ha BpeMsS OAHOro 3anpoca u
OTBETA, MHULUNPYEMOTO STUM BXOLOM.

BHyTpu komaHga MB_MASTER 3anyckaeT MexaHn3M COCTOSIHWIA, KOTOpbI obecneynBaer,
4YTO HMKakon apyron komaHae MB_MASTER He OygeTt no3BoneHo BbigaBaTth 3anpoc, noka
OaHHbIV 3anpoc He ByaeT 3aBepLUEeH.

Kpome Toro, ecnu oguH u TOT e 3k3emnniap BbidoBa FB komangsl MB_MASTER
ucnonHsietcsa cHoea ¢ Bxogom REQ, umetowmm sHavenne UICTUHA, oo 3aseplueHus
3anpoca, To nocriegytowme nepegadm He byayT BeinonHATbCA. OgHaKo, Kak TONbKO 3anpoc
Oynet 3aBepLueH, To 6yaeT BbiaaH HOBbIV 3anpoc, ecnu MB_MASTER wncnonHsetcs ¢
BxogoMm REQ, umetownm 3HaveHme MCTUHA.
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6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

Yepes3 napameTpbl DATA_ADDR n MODE Bbi6upaeTtca Tun cpyHkumm Modbus

DATA_ADDR (HauyanbHbii agpec Modbus B Slave-yctponicTBe): Yka3biBaeT HavarnbHbIN
agpec AaHHbIX, K KOTOPbIM HY>XXHO NONy4nTb JOCTYN B slave-yctponctee Modbus.

MB_MASTER wncnonb3syet BMecTo BBoAa koga dpyHkuun Bxog MODE. KombuHauma MODE
n obnactu agpecos Modbus onpegenseT Ko yHKUMMK, KOTOPbIN NCNOMb3YeTCs B
dakTnyeckom coobeHnn Modbus. B cnepgytowien Tabnuue nokasaHo COOTBETCTBUE MEXAY
napameTpom MODE komangsl MBUS_MASTER, kogom dyHkumm Modbus n obnactbio
agpecoB Modbus.

®PyHkuumn Modbus komaHasl MB_ MASTER

Mapametp DATA_ADDR ansa Tun agpeca Mapametp DATA_LEN dyHkumnsa Modbus
agpeca Modbus AnNs ANUHBbI JaHHbIX
Modbus
Pexxum 0
YteHune ot 00001 go 09999 BbixogHble 6UThI ot 1 go 2000 01H
ot 10001 — 19999 BxogHble 6uThl ot 1 go 2000 02H
o1 30001 - 39999 BxogHble pernctpbl | oT 1 go 125 04H
o1 40001 go 49999 PerucTtpbl ot 100125 03H
o1 400001 po 465536 BPEMEHHOro
(paclumnpeHHble) XpaHeHus
MHOopMaLmKn
Pexum 1
3anucb ot 00001 go 09999 BbixogHble 6UThI 1 (oguH 6uT) 05H
ot 40001 go 49999 Peructpbl 1 (oaHo crnoBo) 06H
ot 400001 go 465536 BPEMEHHOTO
(pacwmpeHHble) XpaHeHust
MHdopMauum
ot 00001 go 09999 BbixogHble 6UThI oT 2 no 1968 15H
o1 40001 go 49999 Pernctpsbl oT 2 go 123 16H
oT 400001 go 465536 BPEMEHHOIO
(pacwmpeHHble) XpaHeHus
MHcpopmMaLuu
Pexum 2

HekoTopeble slave-yctporictea Modbus He nogaepxusatoT 3anncy B O4MH GUT UK OHO CII0BO C NMOMOLLbIO (OYHKLNIA
Modbus 05H 1 06H. B aTux cny4asx ncnonb3yeTcs pexvm 2 ons npuHyauTensHow 3anucu ogHoro 6uta un crosa c

nomoulbio dyHkumi Modbus 15H 1 16H.
3anucb ot 00001 go 09999 BbixogHble 6UThI ot 1 go 1968 15H
o1 40001 go 49999 Pernctpsbl ot 1 go 123 16H
ot 400001 go BPEMEHHOro
465536(pacLumpeHHble) XpaHeHusi
MHpopmMaLum
Pexum 11

* CuuTbiBaEeT CNOBO CYeTYMKa cobbIThn U3 slave-yctponctea Modbus, koTopoe ykasbiBaeTcsl B kKa4ecTBe BXxoaa Ans
MB_ADDR

* Y slave-yctporictea Modbus S7-1200 oupmbl Siemens 3TOT CHETUMK YBENMUYMBAET CBOE 3Ha4YeHne Ha 1 kaxabli pas,
Korga slave-yctpoiicTBo nony4aet 4eNCTBUTENbBHbIN 3anpoc Ha YTEHWE UMK 3anuch (He LUMPOKOBELLLATENbHbIA) OT
master-yctponcrtsa Modbus.

* Bo3sBpallaemoe 3HaueHne coxpaHaeTcs No agpecy Cnosa, ykasaHHOMY B kadecTBe Bxoga DATA_PTR.
e [ins atoro pexuma He TpebyeTcsa aencTButenbHoro 3HavyeHns DATA_LEN.
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6.3 nobanbHble 6ubnuomeyHbie KoMaHObI

®yHkumu Modbus komangbl MB_ MASTER

Pexwum 80
* [lpoBepsieT KOMMYHUKaLMOHHOE cocTossHUE slave-ycTpoincTea Modbus, koTopoe yka3biBaeTcs B kayecTsBe Bxoda Ans
MB_ADDR

* YcraHoBka BbixogHoro 6ute NDR komanabl MB_MASTER ykasbiBaeT, 4To agpecoBaHHoe slave-yctporicteso Modbus
oTpearmpoBano COOTBETCTBYIOLLMMU OTBETHLIMU AaHHbIMMU.

* B Bawy nporpammy HuKakue faHHbIE HE BO3BpaLLAlOTCS.
* [ing atoro pexuma He TpebyeTcsa aencTBuTenbHOro 3HadeHns DATA_LEN.

Pexum 81
* CObpacbiBaeT cyeTUMK cobbITU (Kak BO3BpaLLeHHbIN pexxumomM 11) Ha slave-ycTporictee Modbus, koTopbii
yKasblBaeTcs B kadecTBe Bxoaa ansa MB_ADDR

* YcraHoBka BbixogHoro 6ute NDR komaHabl MB_MASTER ykasbiBaeT, 4To agpecoBaHHoe slave-yctporicteo Modbus
OoTpearMpoBano COOTBETCTBYOLLMMUN OTBETHbIMU JAHHbLIMU.

* B Bawy nporpammy HvKakue faHHbIE He BO3BpaLLaloTCs.
* [ina atoro pexuma He TpebyeTtcsa aencTeutensHoro 3Hadenns DATA _LEN.

MapameTp DATA_PTR

Mapametp DATA_PTR ykasbiBaeT NoKanbHbIN NCXOOHBIN UK LieneBorn agpec (agpec B
CPU S7-1200) gaHHbIX, KOTOpblE, COOTBETCTBEHHO, AOMKHbI OblTb NPOYNTaHbI UK
3anucaHbl. Korga Bbl ucnonbsyete komaHgy MB_ MASTER pans cosgaHusa master-
ycTponctea Modbus, Bbl 40MKHBI co34aTh rnobarnbHbii 010K aHHbIX, KOTOPbIN
npegocTaBnsaeT NamMsaTb 45 NPOLLECCOB YTEHUS U 3anucn Ha slave-yctponcteax Modbus.

Yka3aHue

Mapametp DATA_PTR gomkeH ccbinlaTbCA Ha rnodanbHbIN GJ1I0K AaHHbIX, KOTOPbIN
ObIN co3aaH ¢ AeakTMBUPOBaHHbIM aTpubyTom Symbolic Access Only [Tonbko
CUMBOJINYECKUM aocrtyn].

Bbl OMKHBI CHATL METKY C TpUrrepHom kHomku "Symbolic address only", koraa Bbl
nobaBnsieTe HOBbI ONOK AaHHbLIX, YTOObLI co3aaTh rnmobanbHbIM DB knaccuyeckoro tuna.
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6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

CTpyKTypbl 65110Ka AaHHbIX Ana napameTtpa DATA_PTR

® OTW TUNbI AaHHbLIX AEACTBUMTENbHBI ANa YTeHUst cnoB agpecos Modbus ot 30001 go
39999, ot 40001 oo 49999 n ot 400001 o 465536, a Takke Ansi 3anUCcK CNoB B agpeca
Modbus ot 40001 go 49999 n ot 400001 no 465536.

— CraHgapTHbIn maccuB gaHHblx Tuna WORD, UINT nnm INT, kak nokasaHo HUXe.

— WmeHoBaHHag ctpyktypa Tvna WORD, UINT mnnu INT, B KOTOpOW Kaxablin aneMeHT
MMEET YHMKanoHoe ums n 16-6MToBbIA TUMN AAHHbIX.

— WmeHoBaHHas cmellaHHas CTPYKTypa, B KOTOPOW Kaxadbli SreMeHT nmeeT
YHUKanbHOE UMs U 16- nnn 32-6UTOBbIN TUM AAHHbIX.

e [1na yteHus u 3anucn butoe ana agpecoe Modbus ot 00001 go 09999 n ot 10001 go
19999.

— CraHgapTHbI MaccuB 13 gaHHbIX Tvna Bool.

— WmeHoBaHHas bynesa CTpyKTypa 13 YHUKaNbHO MMEHOBAHHLIX NepeMEHHbIX Tuna
Bool.

® XoTd 3TO U He ABNAeTCA HEOOXOANMbBIM, HO PEKOMEHAYETCs!, UTOObI Kaxaas KoMaHaa
MB_MASTER nmena cBoto co6CTBEHHYO OTAENbHY0 06nacTb B rnobdansHom Grioke
OaHHbIX. [pUYnHON 4na 3TOW pekoMeHOaunn ABNAETCH TO, YTO BO3MOXHOCTb HapyLLEHUS
OaHHbIX Bo3pacTaeT, ecnu Heckonbko komaHg MB_MASTER npousBogat uteHue m
3anncb B OHOWM 1 TOW e obnacTtu rnobanbHoro 6noka AaHHbIX.

® He TpebyeTcs, 4Tobbl 06nacTn aaHHeix DATA_PTR Haxoannuck B 0OgGHOM U TOM e
rnobanbHOM OMnoke AaHHbIX. Bbl MoXeTe co3aaTb 0auH OMOK AaHHbBIX C HECKONBKUMMU
obnactamu ans onepauuin YteHus Modbus, oanH 6ok gaHHbIX A4S onepauumii 3anncu
Modbus nnn ognH 6nok AaHHbIX AN KaXaoW NOAYMHEHHOW CTaHLMK.

® Bce maccuBbl B HUXKeENpUBEOEHHOM NpuyMepe co3faHbl kak Maccusbl ¢ 6asucom 1 [1 ...
##]. MaccmBbl MOTyT co34aBaTbCA Takke Kak Maccusbl ¢ 6asvcom 0 [0 ... #HE] nnn
cmecblo 6asuca 0 n 6asuca 1.
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6.3 nobanbHble 6ubnuomeyHbie KoMaHObI

Mpumepbl komaHa MB_MASTER, o6pauwarwmxcs K rmob6anbHbIM 65110kam aaHHbix DATA_PTR

234

MpeacTaBneHHbIN HUXKe NpuMep rrnobanbHOro 6oka gaHHbIX UCnonb3yeT 4 YHUKaIbHO
MMEHOBaHHbLIX MaCCMBOB C 6 crnoBamm Ans COXpaHeHnsa aaHHbIX 3anpocoB Modbus. XoTs
MacCCUuBbl JaHHbIX B 3TOM nNpumMmepe nMeroT 0,E|,VIH3KOBbII7I pa3mep, HO MaccuBbl MOTYT ObITb
pa3sHbIX pa3MepoB U Noka3aHbl OAHOro pasmepa A5 ynpoLleHus npumepos. Kaxabin
MaccuB MOXeT ObITb Takke 3aMeHeH CTPYKTYPOW AaHHbIX, cogepKallen donee
MHpopMaTMBHbIE MMEHA NepPeMEHHbIX U CMeLlaHHble TUMbl AaHHbIX. [Mpumepsbl
anbTepHaTMBHLIX CTPYKTYP AaHHbLIX NPeACTaBneHbl B onicaHumn napametpa HR_DB

KoMaHAb! (cTp. 237).

B npeacrtaBneHHbIX Hmke npumepax komanasl MB_MASTER nokasaH Tofbko napameTp
DATA_PTR, HO He noka3saHbl Apyrne Heobxoaumble napameTpsl. Lienb aTux npumepos
COCTOUT B TOM, 4YTOObI NoKa3aTb, kak koMaHaa MB_MASTER vcnonb3yeT 6510k aHHbIX

DATA_PTR.
CTpeJ'IKVI Ha PUCYHKe NOKa3blBAlOT, KaK Ka)KLI,bIVI MaccuB CBA3aH C pas3yiM4HbIMMN KOMaHOdaMun
MB_MASTER.
Dala
MName Liata type Uttzat
= Static W _MASTER
2 - Amay 1 Array[1 .. 6] "~ o
3 Array_11 Word M EHG —
4 = REQ CoOML =
Amray_112] VR ME_ADDR BUSY =
5 Array_113] MWaord HEOL [RAOA =
5} Ay 1 DATA_ADDA STATUS
g ray_14] [ATA_LEW
] Array_1(5] Tala” Anay 1 - DATA_FTR
18] Arvay_1|B] Word ME_MASTER,
q - Array 2 Aeray (1. 6] _— rEIl.TE.T
10 Array 21 Word b EN N
11 A = RED DaOkE =
ray..2(2) B8 _ADCH BUSY =
12 Array_213] MODE ERROA =
i1 Ar DATA_ADOR STATUS
13 ray_2H] DATA_LEN
4 Hrray_215] Wwhond “Diata’ g3 ~ DATAPTR
15 Array_26] Word WA TR
16 = Array 3 Arrav(1 . 6] e
i Array_3] Whord N Nl
18 Brray_3(2] Word - REG BOME 4
18 Arresr 0] ward :E_::DH ﬂ‘:::-u
20 Array_3H] DATA_SDOR STATUS
21 Array_3|5] wiond DATA_LEW
22 Array_3(6] Word Dl Ay 3 - DATAPTE
21 = Array 4 Array 1 _ 6] HB_:.?EFEF_
2 Array_d[l Word B p—
25 Array_4|2] ‘Waord N [ 47—
g - RED [OKE =
28 Array_4|3] M _AD0R BUSY =
27 Array_d14] o M iy
“&y ‘_ bl
28 Array_4[5] DATA_LEN
29 Array_ 4] Word Data” Aawy 4 - DATA_PTR
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MepBbI 3r1IeMEHT Nb0ro MaccuBa UM CTPYKTYpbl BCerga sBsieTcsi NepBbiM MCTOYHUKOM
WIM NepBon Lienbio Noboro npouecca YteHus unu 3anucn Modbus. Bce onvcaHHble Huxe
CueHapumn oCHOBaHbIl Ha BbIUJerMBeﬂeHHOﬁ aonarpamme.

CueHapwn 1: Ecnun nepeasi komaHga MB_MASTER cunTtbiBaeT 3 crioBa faHHbIX U3 agpeca
Modbus 40001 Ha ntobom gencteytowlem slave-yctporictee Modbus, To nponcxogut
cnegyloulee.

Cnoso n3 agpeca 40001 coxpaHsieTcsa B "Data".Array_1[1].
CrnoBo n3 agpeca 40002 coxpaHsieTcsa B "Data".Array_1[2].
Cnoso n3 agpeca 40003 coxpaHsieTcsa B "Data".Array_1[3].

Cuenapwuin 2: Ecnu nepsas komaHga MB_MASTER cuuThiBaeT 4 cnoBa faHHbIX U3 agpeca
Modbus 40015 Ha nto6om gencteytowlem slave-yctporictee Modbus, To npoucxogut
cnegymwowee.

CnoBo n3 agpeca 40015 coxpaHseTca B "Data".Array_1[1].
CnoBo u3 agpeca 40016 coxpaHsietcs B "Data".Array_1[2].
CnoBo n3 agpeca 40017 coxpaHseTca B "Data".Array_1[3].
CrnoBo n3 agpeca 40018 coxpaHsieTca B "Data".Array_1[4].

Cuenapun 3: Ecnu BTopas komanHga MB_MASTER cuntbiBaeT 2 cnoBa AaHHbIX M3 agpeca
Modbus 30033 Ha ntobom genctaytolem slave-yctporictee Modbus, To npoucxoant
cnegytouiee.

Cnoso n3 agpeca 30033 coxpaHsieTca B "Data".Array_2[1].
CnoBo n3 agpeca 30034 coxpaHsieTca B "Data".Array_2[2].

CueHapwun 4: Ecnu TpeTbs komaHga MB_MASTER 3anuckiBaeT 4 cnoBa AaHHbIX B agpec
Modbus 40050 Ha ntobom gencteytolem slave-yctporictee Modbus, To npoucxoant
cnegytouee.

Cnoeo u3 "Data".Array_3[1] 3anuceiBaeTtcs B agpec Modbus 40050.
Cnoso n3 "Data".Array_3[2] 3anucbiBaeTcs B agpec Modbus 40051.
Crnoso n3 "Data".Array_3[3] 3anuckiBaetcs B agpec Modbus 40052.
Cnoso un3 "Data".Array_3[4] 3anuckiBaeTcs B agpec Modbus 40053.

CueHapuin 5: Ecnin TpeTbs komaHga MB_MASTER 3anuceiBaeT 3 crioBa AaHHbIX B agpec
Modbus 40001 Ha nto6om gencTeytollem slave-yctporictee Modbus, To nponcxogut
cnegymwowee.

Crnoso n3 "Data".Array_3[1] 3anucbiBaetcs B agpec Modbus 40001.
Cnoeo u3 "Data".Array_3[2] 3anuceiBaeTtcs B agpec Modbus 40002.
Cnoso un3 "Data".Array_3[3] 3anucbiBaetcs B agpec Modbus 40003.

CueHapwun 6: Ecnu yetBepTtasi komanga MB_MASTER ucnonb3yeT pexum 11 (M3Bnekaet
3HaYeHme cHeTUYnKa OencTBUTENbHbBIX CO0bLEeHMn) n3 noboro gencreytoLlero slave-
ycTponcTtea Modbus, npoucxoaut cnegyioluee.

CrnoBo co 3HauyeHnem cyeTynka coxpaHsaetcs B "Data".Array_4[1].
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Mpumep cunTbiBaHMA U 3anucu 6MTOB, UCNONb3yA agpeca cnoB B kayecTBe Bxogaa DATA_PTR

Tabnuua 6-1. CueHapunt 7: YteHune 4 BbIxogHbIX 6UTOB, HaumMHas ¢ agpeca Modbus 00001

3HavyeHuUss BXo4oB KOMaHAabI 3HaueHus slave-yctponcrtea Modbus

MB_MASTER

MB_ADDR 27 (npumep slave- 00001 ON

YCTPOMCTBA)

MODE 0 (4TeHue) 00002 ON

DATA ADDR 00001 (BbIXOAb!) 00003 OFF

DATA LEN 4 00004 ON

DATA_PTR "Data".Array_4 00005 ON
00006 OFF
00007 ON
00008 OFF

3Ha4veHus "Data".Array_4[1] nocne 3anpoca Modbus

Crapwwii 6ant

Mnagwwun 6ant

xxxx-1011

XXXX=-XXXX

X YKa3blBaeT, YTO AaHHble He n3MeHdeTca

Tabnuua 6-2. CueHapun 8: YteHune 12 BbIxogHbIX 6UTOB, HaumMHas ¢ agpeca Modbus 00003

3HayeHUsA BXOAOB KOMaHAbI

3Ha4eHus slave-yctponctea Modbus

MB_MASTER
MB_ADDR 27 (npumep slave- 00001 ON 00010 ON
yCTpOMnCTBA)

MODE 0 (4yTeHwue) 00002 ON 00011 OFF

DATA_ADDR 00003 (BbIxogbl) 00003 OFF 00012 OFF

DATA_LEN 12 00004 ON 00013 ON

DATA_PTR "Data".Array_4 00005 ON 00014 OFF
00006 OFF 00015 ON
00007 ON 00016 ON
00008 ON 00017 OFF
00009 OFF 00018 ON

3HaueHus "Data".Array_4[1] nocne 3anpoca Modbus

Crapuwuii 6ant

Mnagwwun 6ant

1011-0110

xxxx-0100-

X YKa3bIlBaeT, YTO AaHHbIE HE N3MEHAKTCA
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Tabnuua 6-3. CueHapuin 9: 3anucb 5 BbIXOAHbLIX 6UTOB, Ha4YMHas ¢ agpeca Modbus 00001

3HauyeHUsA BXOO4O0B KOMaHAblI

Bbixoabl slave-

Bbixoabl slave-

MB_MASTER yCTpOMUCcTBa Ao yCcTpoOMCTBa nocne
MB_ADDR 27 (npumep slave- 00001 ON OFF
YyCTpOWCTBA)
MODE 1 (3anuchb) 00002 ON ON
DATA_ADDR 00001 (BbIxoabl) 00003 OFF ON
DATA LEN 5 00004 ON OFF
DATA_PTR "Data".Array_4 00005 ON ON
00006 OFF He MeHsieTca
00007 ON He MeHseTcs
00008 ON He MeHsieTca
00009 OFF He MeHsieTcs

3HayeHus "Data".Array_4[1] nocne 3anpoca Modbus Ha 3anucb

Crapwwuii 6ant

Mnagwwun 6ant

xxx1-0110

XXXXX-XXXX

X yKasblBaeT, YTO AaHHble He ucnonbayrTes B 3anpoce Modbus

Tabnuua 6-4. CueHapuin 10: YteHne 22 BbiIxogHbIX OMTOB, HauMHas ¢ agpeca Modbus 00003

3HayeHnsA BXOAOB KOMaHAbI

3HaueHus slave-yctporctea Modbus

MB_MASTER
MB_ADDR 27 (npumep slave- 00001 ON 00014 ON
YCTpOWCTBA)

MODE 0 (4yteHue) 00002 ON 00015 OFF

DATA ADDR 00003 (BbIxoabl) 00003 OFF 00016 ON

DATA_LEN 22 00004 ON 00017 ON

DATA_PTR "Data".Array_4 00005 ON 00018 OFF
00006 OFF 00019 ON
00007 ON 00020 ON
00008 ON 00021 OFF
00009 ON 00022 ON
00010 OFF 00023 ON
00011 OFF 00024 OFF
00012 ON 00025 OFF
00013 OFF 00026 ON

3HayeHus "Data".Array_4[1] nocne 3anpoca Modbus

Crapwwui 6ant

Mnagwwuin 6ant

0111-0110

0110-1010

3HauyeHus "Data".Array_4[2] nocne 3anpoca Modbus

Crapwwuii 6ant

Mnagwwun 6ant

xx01-1011

XXXX=-XXXX

X YKa3blBaeT, YTO AaHHble HE N3MEHAKTCA
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I'Ipvlmep CUYUTbIBaHUA U 3anNUcu 6uToB, ucnonb3yd agpeca 6uTOB B KauyecTBe BXxoaa

DATA_PTR

238

XoTs npouecchl cunTbiBaHns 1 3anncu Modbus B agpeca GUTOB MOryT OCYLLIECTBMSATLCSA
nyTem MCnornb3oBaHus agpecos cros, obnactu DATA PTR moryT 6biTb Takke
CKOH(PUIrypupoBaHbl Kak 6yneBbl TUMbl 4aHHbIX, CTPYKTYPbl U MaccuBbl, YTOBbI yCTaHOBUTL
npsmyto, 1 K 1, B3anmMocBsa3b A4S NEPBOro CHUTLIBAEMOrO UNK 3anncebiBaemoro buta c
nomouysto komaHabl MB_MASTER.

Ecnu Bbl ncnonb3yeTte GyneBbl MaccuBbl UNN CTPYKTYPbI, TO pEKOMEHAYETCS, YTOObI Bbl
Jenanv pasmep AaHHbIX KpaTHbIM 8 BuTam (no rpaHunuam 6anta). Hanpumep, ecnu Bbl
co3paete 6ynes maccuB 13 10 61MTOB, TO NporpammMHoe obecneveHne STEP 7 Basic
Bblgenut 16 6utos (2 6awTta) B rmobanbHOM 6roke gaHHbIx anst atux 10 6utos. BHyTpu
Onoka AaHHbIX OHM ByayT XpaHMTbCs Kak 6anT1 [xxxx xxxx] 6ant2 [---- -- xx], roe X ykasbiBaeT
OOCTYMNHble agpeca aHHbIX, a — yKa3blBaeT HedoCTynHble agpeca. [AnvHa 3anpocos Modbus
MOXET COCTaBnATb Ao 16 6MTOoB, HO cTapLune 6 GutoB ByayT NOMeELLEHbI B Te agpeca banTta
2, KoTOpble He ByayT AOCTYNHbI A8 Ballen NporpamMmei.

Bynesbl 06nacTn MoryT 6bITb CO34aHbl Kak MaccuB ByneBbiX 3HAYEHUI UMK KaK CTPYKTypa
n3 bynesbix nepemeHHbIX. Oba meToga paboTatoT oguHakoBbIM 06pa3om 1 OTnn4atoTcs
TONLKO CNOCOBOM co3aaHns 1 cnocobomM obpalleHns K HUM B BalLen nporpaMmme.

MpencTaBneHHbIN BHU3Y BMA pedakTopa rnobansHoro 6yioka faHHbIX NokasbiBaeT oaunH
mMaccuB 13 16 ByneBbix 3HAYEHUI, CO34aHHbIN ¢ 6azncom 0. ATOT MaccuB MOXET BbITb
Takke Co3gaH kak MaccuB ¢ 6asncom 1. CTpenka nokasbiBaeT, Kak 3TO MacCuB CBSI3aH C
komaHgon MB_MASTER.

Data
Hame Data typa Crfzet
~ Siatic

2 = Boal Arrey |0..15]of .. = 0.0
k| Enu‘% Baol
4 Baal[l N Bonl
3] Boal[2] \\ "MB_E‘»ELETEH_
5 Boal[3] . ME_MAS TET
7 Bl i I——EMN EMO ——
& Baoalf] .. = AEQ DOME =,
] EoallE] \ .. = MBE_ADDR BUST ..
10 Eoal[7] . — MODE ERROR - .
11 Boal[d] \ DATA_ADDH STATUS

- B ] i o= DATA_LEH

3 Boal[id] ..IEEFEH'EWI DaTA_FTR
14 Eoal[11] Eaol
] Boal[12] Baol

Baal[13] Baol

7 Baal[14] Baol

14 Baal[19] Baol
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CueHapun 11 1 12 nokasbiBatoT cooTBeTCcTBME agpecoB Modbus agpecam GyneBa maccuga.

Tabnuua 6- 5 CueHapun 11: 3anucb 5 BbIXoAHbLIX BUTOB, Ha4nHas ¢ agpeca Modbus 00001

3Ha4yeHnA BXoAOB KOMaHAbI

Bbixoabl slave-

HDaHHble DATA_PTR

Bbixoabl slave-

MB_MASTER yCTPOWCTBa A0 yCTpPOWCTBa nocne
MB_ADDR 27 (npumep slave- 00001 ON "Data".Bool[0]=JTOXb OFF
YyCTpONCTBA)
MODE 1 (3anucb) 00002 ON "Data".Bool[1]J=MCTUHA | ON
DATA_ADDR | 00001 (Bbixoghbl) 00003 OFF "Data".Bool[2]=MCTVHA | ON
DATA_LEN 5 00004 ON "Data".Bool[3]-NOXKb OFF
DATA_PTR "Data".Bool 00005 ON "Data".Bool[4]=J]10XXb OFF
00006 OFF He MeHsieTcst
00007 ON He MeHsieTcst
00008 OFF He MeHsieTcs

Tabnuua 6- 6 CueHapun 12: Ytenne 15 BbixogHbix 61TOB, Ha4UMHaa ¢ agpeca Modbus 00004

3HaueHusa BxonoB komaHabl MB_MASTER 3HaueHue slave- OanHble DATA_PTR nocne
ycTtpounctBa Modbus

MB_ADDR 27 (npumep slave- 00001 ON

YCTpOWCTBA)

MODE 0 (4TeHune) 00002 ON

DATA ADDR 00003 (BbIxoabl) 00003 OFF "Data".Bool[0]=JIOXb

DATA LEN 15 00004 ON "Data".Bool[1]=MCTUHA

DATA_PTR "Data".Bool 00005 ON "Data".Bool[2]=MCTUHA
00006 OFF "Data".Bool[3]-NOXb
00007 ON Data".Bool[4]=MCTUHA
00008 ON Data".Bool[5]=MCTVHA
00009 ON Data".Bool[6]=MCTUHA
00010 OFF Data".Bool[7]=110Kb
00011 OFF Data".Bool[8]=]10>Kb
00012 ON Data".Bool[9]=MCTUHA
00013 OFF Data".Bool[10]=JIOXb
00014 ON Data".Bool[11]=MCTNHA
00015 OFF Data".Bool[12]=JIOXb
00016 ON Data".Bool[13]=MCTUHA
00017 ON Data".Bool[14]=MCTNHA
00018 OFF
00019 ON
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Koabl ycnosum

240

3HauveHue Onucanue

STATUS

(W#16#....)

0000 HeT owmnbkm

80C8 3apaHHoe BpeMs oxuaaHusa oreeta (cM. RCVTIME unn MSGTIME) pasHo 0.

80D1 MpremHuK nsgan 3anpoc Ha ynpasreHne NoTOKOM, YTOObl OCTAHOBUTL aKTUBHYHO
nepepavy 1 He BO30GHOBNSATL €€ B TEYEeHWe YKa3aHHOro BPEMEHU OXUAAHMS.
OT1a owwnbka reHepupyeTcs Takke Npy annapaTHOM ynpaBrieHnM NOTOKOM, €Crn
NPUEMHUK HEe 0OBSABNSET O FOTOBHOCTU K npuemy (CTS) B Te4eHne ykazaHHOro
BPEMEHMN OXMOAHWS.

80D2 3anpoc Ha nepepadyy Obin OTMEHEH, Tak Kak He Obln Mofly4YeH CUrHamn o roTOBHOCTU
(DSR) ot annapartypbl nepegayv gaHHbix (DCE).

80EO Coo0bLeHre 6bIno 3aBepLUEHO, TaK Kak MpUeMHbI Bydep NomoH.

80E1 Coo0uleHne 6bINo 3aBepLIEHO B Pe3yrbTaTe OLNOKM KOHTPOSIS YETHOCTMU.

80E2 CoobLeHure 6bln0 3aBepLIEHO B pesynbTaTe ownbku kKagpupoBaHus.

80E3 Coo0bLeHre 6bIno 3aBepLLEHO B pe3ynbTaTe OLWNOKM NepenonHeHust.

80E4 Coob6LeHre 6bIno 3aBepLLEHO B pe3ynbTaTte Toro, YTo ykasaHHas AnvHa
npesbIlLaeT obwuii pasmep dydepa.

8180 HeBepHoe 3HavyeHue ngeHTudgukaTopa noprta

8186 HeBepHbii agpec ctaHuun Modbus

8188 HesepHoe 3HayeHne MODE unu pexum 3anucv ans obnactu agpecos slave-
YCTPOWNCTBA, AOCTYMHbIX TOMbKO AMNs YTEHUSI

8189 HeBepHoe 3HavyeHne agpeca AaHHbIX

818A HeBepHoe 3HavyeHne AnuHbl AaHHbIX

818B * HeBepHbIN ykazaTenb Ha NCTOYHWUK UMK Lenb NOKanbHbIX AaHHbIX: HeBepHbIn

pasvep

818C Ykasartens Ha DB 6e3onacHoro tuna ans DATA_PTR (gomkeH 6biTe DB
KNaccu4eckoro tmuna)

8200 MopT 3aHAT 0bpaboTKon 3anpoca Ha nepegavy
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6.3.2.3 MB_SLAVE
KomaHga MB_SLAVE nosBonsieT Ballern NporpamMmme OCyLLeCTBIATb OOMEH AaHHLIMM B
KayecTBe slave-ycTtporictea Modbus, ncnonbsys nopT Ha Mogyne ABYXTOYEYHOWN CBA3N
(Point-to-Point, PtP) CM 1241 RS485 unu CM 1241 RS232. Master-yctponcteo Modbus
RTU moxeT nocnaTtb 3anpoc, a 3aTeM Balla nporpammMa 0TBeYaeT, UCMONHASE KOMaHay
MB_SLAVE.
Momelas komaHgy MB_SLAVE B cBoto nporpammy, Bbl JOMMKHbI HA3HAYUTb €1 YHUKANbHbIN
3K3EeMMASIPHbIN 610K AaHHbLIX. VIMSA 3TOro ak3emnsipHoro 6rioka gaHHbIX UCNOoNb3yeTcs,
korga Bbl 3agaete napametp MB_DB B komange MB_COMM_LOAD.
Kogbl dbyHkumn cesan Modbus (1, 2, 4, 5 1 15) MoryT cumTbiBaTh U 3anunceiBatb 6anTbl U
crnoBsa HenocpeacTBeHHO B oOpa3sax npouecca MNJ1K Ha Bxogax v Bbixogax. B cneaytowen
Tabnuue nokasaHo cooTBeTcTBMEe agpecoB Modbus o6pa3sy npouecca B CPU.
®yHkummn Modbus komangbl MB_SLAVE S7-1200
Koapbl PyHKLMA O6nacTb [wnanasoH agpecos O6nacTb gaHHbIX Appec B CPU
JaHHbIX
01 YteHune Bbixon 1 no 8192 O6pa3s npouecca Ha o1 Q0.0 go Q1023.7
ouToB BbIXOA4ax
02 YteHune Bxopn 10001 no 18192 | O6pas npouecca Ha Bxogax | ot 10.0 go 11023.7
ouToB
04 YreHune Bxoa 30001 no 30512 | O6pas npouecca Ha Bxogax | ot IWO0 go IW1022
cnos
05 3anucb Bbixopn 1 oo 8192 O6pas npouecca Ha o1 Q0.0 no Q1023.7
outa BbIXOaax
15 3anucb Bbixon 1 no 8192 O6pa3s npouecca Ha o1 Q0.0 go Q1023.7
ouToB BbIXo4ax
Koab! pyHkumii cBssu Modbus (3, 6, 16) Mcnonb3yroT OTAENbHBLIN U YHUKaNbHbIN 610K
AaHHbIX Modbus ¢ permctTpoMm BpeMeHHOro XxpaHeHnsa nHpopmaumm. 3tot DB Bbl AOMKHbI
co3fatb, npexae 4eM Bbl cMoxeTe 3agaTb napameTp MB_HOLD_REG komaHAb!
MB_SLAVE. B cnegytowien Tabnuvue nokazaHo COOTBETCTBUE PErNCTpa BPEMEHHOTO
XpaHeHusi uHcdopmaumm Modbus agpecy DB napametpa MB_HOLD_REG B NJIK.
®yHkumn Modbus komangsl MB_SLAVE S7-1200
Koabl | ®yHKuMSA O6nacTb AaHHbIX OnanasoH O6nactb gaHHbIx DB B | Agpec DB B
afpecos CPU CPU
03 |YTeHwne Pernctp BpemMeHHOro xpaHeHusi ot 40001 oo MB_HOLD_REG Cnoa ot 1 go
cnoB WHcbopmauum 49999 9999
o1 400001 go CnoBa ot 1 o
465535 65535
06 | 3anuce Pernctp BpeMeHHoro xpaHeHus oT 40001 po MB_HOLD_REG Cnosa ot 1 go
cnosa nHopMaLmK. 49999 9999
o1 400001 go CnoBa oT 1 o
465535 65535
16 | 3anucb Pernctp BpemMeHHOro xpaHeHusi ot 40001 go MB_HOLD_REG Cnosa ot 1 go
crnos MHdopmaLmm 49999 9999
ot 400001 go Cnosa ot 1 go
465535 65535
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B cneaytowen Tabnumue nokasaHbl guarHocTuieckme dyHkumn, nogaepxmsaemsie Modbus.

OuarHocTuyeckue pyHKL

mn Modbus komaHgbl MB_SLAVE S7-1200

Koabl MopdyHkumsa | Onncaxune

08 0000H OxoTecT — BO3BpaT AaHHbIx onpoca: Komanga MB_SLAVE BosBpalaeT o6paTHO B master-
ycTtporncteo Modbus nonyyeHHoe CroBO AaHHbIX.

08 000AH Ounctka cyeTymnka KOMMYHUKaUMOHHbIX cobbiTuin: Komanaa MB_SLAVE ounwaeT cyeTymnk
KOMMYHUKaLMOHHBIX COObITUIA, ucnonedyembiv ansa gyHkumm 11 Modbus.

11 Mony4yeHne 3Ha4YeHNsa cHeTUYNKA KOMMYHMKALMOHHbIX cobbITUi: Komanga MB_SLAVE
MCMOMnb3yeT BHYTPEHHUA CHETYMK KOMMYHMKALIMOHHbBIX CODbITUIA AN 3anMcu KonnyecTea
ycneLwHbix 3anpocoB Modbus Ha 4YTeHue 1 3anuck, koTopble Oblnu nocnaHbl slave-
yctpoictBoMm Modbus. CueTunk He pearvpyeT Ha dyHKuun 8, 11 u WnpokoseLLaTenbHble
3anpocbl. OH He pearMpyeT Takke Ha 3anpochl, NPUBOASLLNE K KOMMYHMKALMOHHBIM OLLINGKam
(Hanpumep, OWNBKN KOHTPOSI YETHOCTM UMM KOHTPOSS C MOMOLLIbH LIMKITMYECKOro
n36biTouHoro koga CRC).

Komanga MB_SLAVE nopaepxvMBaeT TpaHCSUMIO 3anpocoB Ha 3anncb 13 master-
yctponcts Modbus, noka 3anpocbl OTHOCATCS K 4EACTBUTENbHBIM agpecam.
Hes3aBncumo oT Toro, 4eNCTBUTENEH 3anpoc Unun HeT, komaHaa MB_SLAVE He oTBedvaeT
master-yctponctesy Modbus Ha wmnpokoBeLlaTenbHbIN 3anpoc.
LAD FBD
WIS WE_SLAVE_
WA DB"
- [N CNO
Wi_spne RO Ly [ “MB_SLAVE" I
Wl_HOAE_BET ne ks ! NDR =
SPPOn |y —EN DR =
STAIE {MB_ADDR ERROR =
|M8_HOLD_RE STATUS |
L 2ol g
MapameTp Tun Tun OnucaHue
napameTpa | AaHHbIX
MB_ADDR IN USINT Agpec Modbus RTU (ot 1 fo 247):
Appec ctaHumm slave-yctponctea Modbus.
MB_HOLD_REG |IN VARIANT Ykasatens Ha DB pernctpa BpeMeHHOro xpaHeHus
nHpopmauumn Modbus. DB perncrtpa BpeMeHHOro
XpaHeHust HcbopMauum oMmKeH ObITb
knaccumyeckum rnobansHbiM DB. CM. Hke ykasaHue
k MB HOLD REG.
NDR ouT BOOL [OTOBbI HOBblE JaHHbIE:
* 0 — HeT HOBbIX AaHHbIX
* 1 - ykasbiBaeT, YTo master-yctporicteBom Modbus
ObINK 3anuncaHbl HOBblE AaHHbIe
DR ouT BOOL YTeHne gaHHbIX:
* 0 - AaHHbIE HE CYUTLIBANUCH
* 1 - ykasblBaeT, YTO JaHHbIE CUNTbLIBANUCH
master-yctporictsBom Modbus
ERROR ouT BOOL Owwnbka:
* 0 - owwbka He obHapyxeHa
* 1 -ykasblBaeT, YTO oOHapyxeHa olwmnbka n Kog
owmnbku B napameTtpe STATUS pencreuteneH.
STATUS ouT WORD Kon ownbku
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MpaBuna obmeHa aaHHbIMK ans slave-yctporctBa Modbus

Komanga MB_COMM_LOAD gomkHa ObiTb MCNoNHeHa Anst KOHpUrypmpoBaHua nopTa,
npexage Yyem komaHga MB_SLAVE cmoxeT 06MeHMBaTbLCS 4aHHbIMU C STUM MOPTOM.

Ecnu nopT gomkeH otBeYathb Kak slave-yctponctso master-yctponctasy Modbus, To aTOT
nopT He MOXeT ObITb ncnonb3oBaH komaHgon MB_MASTER. [Ina kaxxgoro gaHHoro
nopTa MOXeT UCMOMb30BaTbCSA TONbKO 0AuH ak3emnnap MB_SLAVE.

KomaHabl Modbus He ncnonbaytoT cobbiTus, npepbiBatowue obMeH AaHHbIMK, ANS
ynpaBneHnss KOMMyHUKaLMOHHBIM npoleccoM. Bawa nporpamma gomkHa ynpasnsaTtb
KOMMYHMKaLNOHHBIM NpoLeccomM nytem onpoca komaHabl MB_SLAVE o 3aBepLUeHHbIX
npoueccax nepegayu n npuema.

Komanga MB_SLAVE gomkHa ncnonHAaTbCs NepMoanyeckn ¢ YacToTom, NO3BOSAOLLEN
eli CBOEeBpPEMEHHO OTBeYaThb Ha nocTtynatoLue 3anpockl oT master-yctporictea Modbus.

Bbl gomxHbl Bbi3biBaTe MB_SLAVE B kaxgom uukne ns OB nporpammHoro umkna.

MpuHUMN gencTBUA

CRC

Komanga MB_SLAVE gormkHa UCMONMHATLCA Nepuogmyecku, Ytobbl nonyyaTe Kaxabln

3anpoc oT master-yctporictea Modbus, a 3aTeM COOTBETCTBYIOLLMM 06pa3om oTBevaTh.
YacrtoTa ncnonHeHus komaHabl MB_SLAVE 3aBUCUT OT MHTepBana BpeEMeHU OXuaaHus
oTBeTa, 3agaBaemoro master-ycrporictesom Modbus. OT1o nnntoctpupyeTcsa cneayowmm

PUCYHKOM.
- Bpems oxuaakms oTeeTa
ADR | FC NaHHble CRC |* * ADR
MepepaeT master-ycTponcTeso Mepepnaert slave-ycTpoiicTBO ‘
— e 5 | ¢ 5| & —
HauanbHbii Bpewmsi - HauanbHbin
nHTepBan = 3,5 BpemeHu nepefayun 1 cumeona sagepx | anm | FC DaHHble CRC | wHtepsan
oTBeTa

Bpewmsi oxugaHmsa oTBeTa - 3T0 MHTEpPBarn BPEMEHMW, B TEYEHNE KOTOPOro master-ycTponcTBo
Modbus oxngaeTt Hauyana otBeTa oT slave-yctporictea Modbus. OTOT MHTEpBan BpeMeHU He
onpegensetcs npotokorniom Modbus, a aBndeTca napaMmeTpoM COOTBETCTBYHOLEero master-
ycTponictBa Modbus. YacTtoTa ucnonHenuns (Bpems oT O4HOro UCNOSTHEHNUS A0 APYroro)
komanabl MB_SLAVE pomkHa ocHOBbIBaTbCHA Ha KOHKPETHbIX NapaMeTpax Ballero master-
ycTponctea Modbus. Kak MUHUMYM, Bbl fOMmKHbI ucnonHate MB_SLAVE aBaxabl B TeYeHue
BpemeHn oxnaaHus master-yctponctesa Modbus.
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Mpumepsl ana napametpa MB_HOLD_REG

Mapametp MB_HOLD_REG — 370 yKkasaTernb Ha 050K AaHHbIX pernctpa BPEMEHHOro
XpaHeHus nHgpopmaumm Modbus. 3ToT DB mcnonb3yeTcs Anst XpaHeHUs 3Ha4YeHU AaHHbIX,
K KOTOPbIM paspeLleH AoCTyn (Ha YTeHue unu 3anucsk) master-yctporictey Modbus. Bbl
OOIMKHbI cO34aTb 3TOT BIIOK AaHHbIX M Ha3HAYUTb CTPYKTYPY TMMNOB AaHHLIX, KOTOpbIe OTTYAa
OyayT cuMTbIBATLCA MK Tyaa 3anucbiBaThCs, NpPeXae Yem OH CMOXET ObITb MCNONb30BaH
komangon MB_SLAVE.

YKka3aHue

Brnok AaHHbIX perucTpa BpeMeHHOro xpaHeHus nHcpopmauum Modbus gonxeH
ccbinatbcsl Ha rnoGanbHbIN 610K AaHHbIX, KOTOPbIN AOMKEH ObITb CO3AaH C
[eaKTUBMPOBaHHOW TPUITEePHOM KHOMKoM aTtpubyTta Symbolic Access Only [Tonbko
CUMBONUYECKUM AocTyn].

Mpun fobaeneHnn HoBoro 6rioka AaHHbIX Bbl AOMKHbI CHATb MOMETKY C TPUITEPHOMN KHOMKK
"Symbolic address only", 4Tobbl co3aaTtb 6510K AaHHbBIX KIaccu4eckoro Tuna

Pervctpbl BpeMeHHOro xpaHeHust MHAhopMaLmMn MOryT UCMONb30BaThL creaytoLlme
CTPYKTYpbl AaHHbIX 3TOoro DB:

e CTaHOapTHbIA MaccuB U3 CrioB
® limeHOBaHHas CTPyKTypa 13 CroB
® limeHoBaHHasa cocTaBHas CTPyKTypa

Cnepytowme npyMepbl NporpamMm nokasbiBatoT, Kak MOXXHO MCNOb30BaTh NapameTp
MB_HOLD_REG napameTp ans o6paboTku CTPyKTYp AaHHbIX aToro DB.
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Mpumep 1 - CtaHaapTHbLIA MaccuB U3 COB

6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

OTOT NpyMep Ans perncrTpa BPeMeHHOro XpaHeHus nHgopmaummn npeactasnseTt cobon
mMaccuB U3 crnos. HasHaveHnsa TMNOB AaHHbIX MOryT 6blTb M3MEHEHbI Ha Apyrue TUMbl
pasmepos cnosa (INT n UINT).

MpeumywectBa: * OTOT TWM CTPYKTYPbl PErCTPa BPEMEHHOTO XPaHEHNS
MHpopMaLMKn MOXKeT BblTb ObICTPO 1 NEerko coaaaH.

* YnpoLlyeHa forvka nporpaMmmbl A5t 4OCTyNa K 31IEMEHTY AaHHbIX.

HepocTaTku: ¢ XOTA Bbl MOXeTe NPOorpamMmmMHO CCbINaTbCA Ha KaXabl aremMeHT
mMaccusa no cumsonuyecknum nmeHam (ot "HR_DB"."Array"[1] oo
"HR_DB"."Array"[10]), 3T1 nMeHa He ONUCLIBAOT BHYTPEHHIOKO
(OYHKUMIO OaHHbIX.

* MaccuB MOXET COCTOSATb TONbKO U3 O4HOrO TUMNa AaHHbIX. B
Nnonb30BaTEeNbCKOW nporpamMmme Cco CTPOrmm KOHTponem Tunos
MOXET notpebdoBaTbcAa Npeobpa3oBaHne TUMOB.

BoT kak BbIrnaauT CTPYKTypa MaccuBa M3 CrioB B peaaktope 6/10KOB AaHHbIX.

HR_DB
Flarree
= Bt
-

Aarap{1]
vmd 3]
Hrrmd 3]
Arras]
armdS]
tarmdB]
v ge(T]
Asrmd]
durmdd]
A1

Data g Ozt

vy 1 T ol = QD
Whard
wiord
Wiard
Wi
Word
Ward
Word
wiand
Word
Ward

Dralault vadug

Wi B0000
Wi 0000
Wi E40000
Wil 0000
Wi G000
Wi B40000
Wil 80000
Wi B0000
Wl B0000
i B0

Indal value

w1 000
w000
W1 E000
w040
Vi BN
WIF 1000
w00
" 000
w000
i} BN

Fetan Corrernaat

40001 w 40010

Ha cnepytouiem pucyHke nokasaHo, Kak 3TOT MaccuB HazHavaeTcq sxogy MB_HOLD REG
komaHabl MB_SLAVE.

“HR_DE" Anay

S7-1200 Programmable controller

"W SLAVE_
Te"

“ME_SLAVE"
EM EMO

ME_ADDR MDA =

ME_HOLD_RE Lk
ERRDR

STATUS
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246

K kakaoMy anemMeHTy 3TOro MaccmBa MOXHO MOSyYMTb JOCTYN MO CUMBOJSIMYECKOMY UMEHW,
KaK 3TO MoKa3aHo Huxe. B 3Tom npMmMepe HOBOe 3HaYeHWe nepefaeTcsl BO BTOPOWA SNeMEeHT
MaccuBa, KoTopbl cooTBeTCcTBYET agpecy Modbus 40002.

MOVE
EN END
IN

"HR_DB"
OUT1 = Anst2)

Kaxgoe 13 cnos B 3TOM Maccuee, B COOTBETCTBMM C onpeaerneHnemM B 611oke gaHHbIX,
cHabxaeT komaHgy MB_SLAVE agpecamu pernctpa BpEMEHHOIO XpaHeHUst Hopmauum
Modbus. B aTom npumepe, Tak kak B Maccuse nmeeTcst Torbko 10 anemeHToB, UMEETCs B
Hanuumm Tonbko 10 agpecoB perncTpa BpeMeHHOro xpaHeHns uHgopmaumm Modbus,
KoTopble MOryT ObITb UCNOMb30BaHbl aTon komaHao MB_SLAVE n gocTtynHbl master-
ycTtponctey Modbus.

Hwxe nokasaHO COOTBETCTBME MMEH ANIEMEHTOB Maccusa agpecam Modbus.

"HR_DB".Array[1] Appec Modbus 40001
"HR_DB". Array[2] Appec Modbus 40002
"HR_DB ". Array[3] Anpec Modbus 40003
"HR_DB ". Array[9] Anpec Modbus 40009
"HR_DB ".Array [10] Appec Modbus 40010
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6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

Mpumep 2 - UMeHOBaHHasA CTPYKTypa U3 CroB

OTOT NpUMep perncTpa BPEMEHHOro XpaHeHust MHopMaummn NpeacTaBnseT cobol pag CroB
C onucaTenbHbIMU CUMBOJIMYECKUMU UMEHAMM.

I'Ipewmyu.l,ecnaa: o Kaxgbli anemMeHT CTPYKTYpPbl MMEET onncaTtesibHoe nmMs C
Ha3HAa4Y€HHbIM €My KOHKPETHbIM TUMOM OaHHbIX.

HepocTaTku: e CosgaHue 3TOro Tuna CTpyKTypbl TpebyeT Gosblle BpeMeHu, Yem
AN cTaHOapTHOro MaccuBa M3 CroB.

e OnemeHTbl TPEDYIOT AOMONMHUTENBHBLIX CUMBOMYECKNX CChINIOK NpY
ncnonb3oBaHUM B Nporpamme nonb3oBatensd. B To Bpems kak
CCblJ1Ka Ha I'IepBbII7I ANeMeHT NpoCToro Mmaccmea nMeeT Bua
"HR_DB".Array[0], ccbifnika Ha 9NeMeHT 3TOro Tuna umeeT BUA
"HR_DB".Data.Temp_1.

BoT kak nmeHoBaHHas CTPYKTypa U3 CIlOB NOSIBNSAETCA B pegakTope 6r10KoB AaHHbIX.
Kaxxgbin aneMeHT nmeeT yHukanbHoe umst u moxeT umeTb Tun WORD, UINT wvnu INT.

HR_DE
Plase Drata tpee Oped Irateal value Heten [

w Sladc
= Diata Baruct = 0
Temp_1 Lo (]
Temp_2 L 0

Temp_3 ine 40

40001
&0002
40003
A0004
A0005

Good_Count Ui L]
Bed_Coount Llnk o

Uik 100 40008
Uik 120 40007
it 140 &0000
Waid 160 40008

C- - - - - - -

L= ‘wiord 180 40010

Ha cnepaytowiem pycyHKke nokasaHo, Kak BbllLenpuBefeHHas CTPYKTypa AaHHbIX MOXET ObITb
HasHauveHa Bxogy MB_HOLD_REG komangsl MB_SLAVE B Baluen nporpamme.

“MB_SLAVE_
Te"

"MEB_SLAVE"
EN END
MB_ADDR MDA =
MB_HOLD_RE DR
“HR_DB" Data - G ERROR =
ETATUS
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K kakaoMy anemMeHTy 3TOro MaccmBa MOXHO MOSyYMTb JOCTYN MO CUMBOJSIMYECKOMY UMEHW,
KaK 3TO MoKa3aHo Huxe. B 3Tom npMmMepe HOBOe 3HaYeHWe nepefaeTcsl BO BTOPOWA SNeMEeHT
MaccuBa, KoTopbl cooTBeTCcTBYET agpecy Modbus 40002.

MOVE
EN END

4 = “HR_DE" Data
OUT1 = Tesrp_2

Hwxe nokasaHo COOTBETCTBME MMEH ANIEMEHTOB Maccusa agpecam Modbus.

"HR_DB".Data.Temp_1 Appec Modbus 40001
"HR_DB".Data.Temp_2 Agpec Modbus 40002
"HR_DB".Data.Temp_3 Anpec Modbus 40003
"HR_DB".Data.Good_Count Agpec Modbus 40004
"HR_DB".Data.Bad_Count Appec Modbus 40005
"HR_DB".Data.Rework_Count Appec Modbus 40006
"HR_DB".Data.Line_Stops Agpec Modbus 40007
"HR_DB".Data.Avg_Time Anpec Modbus 40008
"HR_DB".Data.Code_1 Agpec Modbus 40009
"HR_DB".Data.Code_2 Appec Modbus 40010
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Mpumep 3 - UMeHOBaHHasA cocTaBHaA CTPYKTypa

OTOT NpUMep pernucTpa BPEMEHHOrO XpaHeHWsl MHopMaLun NpeacTaBnseT coboi psig
CMeLLaHHbIX TUMOB AaHHbIX C ONucaTenbHbIMY CUMBOSTMYECKUMY MEHAMU.

npeVIMyLU,eCTBa: o Kaxgbli anemMeHT CTPYKTYpPbl MMEET onncaTtesibHoe nmMs C
Ha3HAa4Y€HHbIM €My KOHKPETHbIM TUMOM OaHHbIX.

* Bo3moxHa HenocpeacTBeHHaaA nepenada TMnoB AaHHbIX, HE
OCHOBaHHbIX Ha ClioBax.

HepocTaTkn: e CosfaHue 3TOro Tuna CTpyKTypbl TpebyeT Gosblue BpeMeHu, Yem
ONA cTaHOapTHOro MaccuBa U3 CroB.

* Master-yctponicteo Modbus gomxHoO 6bITb CKOHUIyprpoBaHo Ans
npuema gaHHbIX, KOTopble OHO ByaeT npuHMmarTh oT slave-
yctponctea Modbus. Kak nokasaHo Ha cnefyoLemM pUcyHke,
Temp_1 asnseTtcs 4-6anToBbIM BELLECTBEHHBIM 3HAYEHUEM.
MpuHMMatoLwee master-ycTponcTBO AOMKHO ObiTh CMOCOOHO CHOBaA
COCTaBWTb U3 OBYX MPUHATBIX CITOB OXUAEMOE BELLECTBEHHOE
3Ha4eHue.

*  OnemeHTbl TPebyoT AONONHUTENBHBLIX CUMBOSIMYECKNX CChINOK Npu
1cnonb3oBaHUK B Mporpamme nonb3osaTens. B To Bpems kak
CCblfIKa Ha NepBbI 3NEMEHT NPOCTOro Maccusa UMeeT BUA
"HR_DB".Array[0], ccbinka Ha aneMeHT 3TOoro Tuna umeet Bug
"HR_DB".Data.Temp_1.

BoT kak nmMeHoBaHHasi cCocTaBHas CTPYKTYpa NoABNAETCA B peaaKkTtope 6nokoB AaHHbIX.
Ka)KLI,bIVI ANeMeHT nMeeT yHUKarnbHoe NMA C HECKOJTbKMMU pa3MepamMmn n TmnamMmun aHHbIX.

HA_DEB
MHama Ciata wpa oy it inmal value Fatam Camrmart
v Slabi
- Diti Swudt = Qi bodtrur pddenrnes 40007 8o SDDOTE
Temg_1 Feal oo (11}
Temg_2 [FY] G
Cioegedl T (Lo B0
Bad_Count LDt 120
Fipaemet,_ et Lt T80

Lire_Sspd it 200
evg_Tima It Frdi
Lerg_Code [elcrd 240
Code_1 whaed c80
Cade_2 wlord 30

003 and 40004
an

4
i

4

i

F
400N
i

47
47
40

- - - -
=

Hwxe nokasaHoO COOTBETCTBME MMEH 3NEeMeHTOB Maccma agpecam Modbus.

"HR_DB".Data.Temp_1 Apnpeca Modbus 40001 n 40002
"HR_DB".Data.Temp_2 Appeca Modbus 40003 n 40004
"HR_DB".Data.Good_Count Appeca Modbus 40005 1 40006
"HR_DB".Data.Bad_Count Appeca Modbus 40007 1 40008
"HR_DB".Data.Rework_ Count Appeca Modbus 40009 1 40010
"HR_DB".Data.Line_Stops Appec Modbus 400011
"HR_DB".Data.Avg_Time Appec Modbus 400012
"HR_DB".Data.Long_Code Anpec Modbus 40013 n 40014
"HR_DB".Data.Code_1 Appec Modbus 40015
"HR_DB".Data.Code_2 Appec Modbus 40016
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Opyron CPU S7-1200, paboTatowuin B kayecTBe master-yctporictea Modbus, moxeT
ucnonb3oBaTb koMaHay MB_MASTER v ngeHTUYHy0 CTPYKTYPY AAHHbLIX A MONy4eHns
6noka gaHHbIx ot CPU S7-1200, paboTatoLero kak slave-yctponctso Modbus. 3Ta
kKomaHga master-yctpornctea Modbus ckonvpyeT Bce 16 CrnoB AaHHbIX HEMOCPEACTBEHHO U3
6noka gaHHbix HR_DB slave-yctponcTtea 650k AaHHbIx B 6110k gaHHbIX ProcessData master-
YCTPOWCTBA, Kak 3TO MOKa3aHOo HUXe.

"ME_MASTER_
DE"
"MB_MASTER" "Tag 3"
EM END e }——t
"Tag &' DONE =
{P| REQ BUSY =
"Teg T 27 = MB_ADDR ERROR =
MODE STATUS
DATA_ADDA
16 — DATA_LEN
"FrocesiDatay’
Data - DATA_PTR
FrocessDala
Plasng Data vepe st Iesty &1 =i bost Frgtas Larrreger
- Gyt
= Data Einsit = 00 Modbut sddeeiiat 40007 & 400016
Temp_1 Heaal (1] oo D001 and 40002
Temp_I Raal 40 o0 AIRT and 40008
Gaaad_ Carl LIDvr &0 o 40005 gnd 40008
Elad_Courd LiHsA 120 ] D00 anvd 40003
Rorsvark_Count L 160 0 A0 and 40310
Laneey_Sega ] palif o 40011
dwy_Tewe ] Frd] [/ Lok
Long_Code Chwiord 240 0 SD00Y and 40004
11 Cata_1 Wand an o 4001%
Copehr_2 Wwiond o ] AD0TE

[nsa nepefayn ogMHaKOBbLIX MW PasnMYHbIX CTPYKTYP U3 HECKONbKUX slave-ycTpoiicTs
Modbus moxeT 6bITb MCNONb30BaH psia agpecoB broka gaHHbIx Data_PTR master-
yctponcTtea Modbus.
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Koabl ycnosumn

6.3 obarnbHbie 6ubiuomeyHbie KoMaHObI

3HaueHue OnucaHue

STATUS

(W#16#....)

80C8 3agaHHoe Bpems oxunganus oreeta (cM. RCVTIME nnu MSGTIME) pasHo 0

80D1 MpueMHuK n3gan 3anpoc Ha ynpasrieHue NOTOKOM, YTOObl OCTaHOBUTL aKTUBHYIO
nepegady 1 He BO30GHOBNSATL €€ B TEYEHME YKa3aHHOro BPEMEHN OXUAAHUS.
OTa owwnbka reHepupyeTcs Takke Npy annapaTHOM yNpaBneHny NoTOKOM, eCrun
NPUEMHMK He 0OBbSBNSAET O FOTOBHOCTM K NMpuemy (CTS) B Te4eHne ykasaHHOro
BPEMEHU OXUAAHUS.

80D2 3anpoc Ha nepeaadyy 6bin OTMEHEH, TakK Kak He Obln NonyyYeH curHamn o roTOBHOCTU
(DSR) o1 annapatypbl nepegayun gaHHbix (DCE)

80EO CoobLeHre 6b1no 3aBepLIeHo, Tak Kak NpueMHbIv 6ydep nonox

80E1 CoobLueHre 6bIno 3aBepLUEHO B pe3yrnbTaTte OLWNBKM KOHTPOMS YETHOCTM

80E2 Coo0ueHne 6bI10 3aBEPLUEHO B pe3ynbTaTe OLWMOKN KagpupoBaHus

80E3 CoobLeHre 6b1no 3aBepLUeHo B pesynbTaTe ownbku nepenonHeHms

80E4 CoobLueHre 6bINo 3aBepLUEHO B pe3ynbTaTe TOro, YTo ykaszaHHas AnuHa
npesbilaeT o6wuni pasmep bydepa

8180 HeBepHoe 3HavyeHne ngeHTudukaTopa nopra

8186 HesepHbIn agpec ctaHummn Modbus

8187 HesepHbivi ykasaTtens Ha DB MB_HOLD_REG

818C Ykasartenb Ha DB 6e3onacHoro tuna ans MB_HOLD_REG (pomkeH 6biTb DB
KNaccu4eckoro Tmuna)
Kop oTBeTa,
OTNpaBneHHbIN
master-ycTponcTay
Modbus (B#16#..)

8380 Het oTtBeTa Owwubka CRC

8381 01 Kog dpyHKUMKM He nogaepxmBaeTcs

8382 Het oTBeTa OLwmnbKka AnuHbl AaHHbIX

8383 02 Ownbka agpeca AaHHbIX

8384 03 Owmnbka 3Ha4YeHUs1 aHHbIX

8385 03 3HayeHune Koga MarHOCTUYECKNX JaHHbIX HE

nogaepxuveaetcsa (kog dyHkuun 08)
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PROFINET

CPU S7-1200 nmeet BcTpoeHHbiv nopT PROFINET, koTopbii nogaepxmsaeT kak Ethernet,
Tak U KOMMYHMKaUWOHHbIE cTaHgapTbl Ha ocHose TCP/IP. CPU S7-1200 nopaepxusaet
cnegyowue npuknagHbie NpoTOKOSbI:

e [IpoTtokon ynpasneHus nepegadeli (Transport Control Protocol, TCP)

® |SO on TCP (RFC 1006)

CPU S7-1200 moxeT obMeHMBaTbCs AaHHbIMK ¢ Apyrum CPU S7-1200, ¢ ycTpoicTBOM
nporpammupoBanusa STEP 7 Basic, ¢ ycTponcTBamun YenoBeKo-MaLUMHHOIO nHTepdenca u ¢
yCTpONCTBaMu APYrUX NPOM3BoAUTENEN, NCMONb3YIOWUMN KOMMYHUKaLMOHHbIE MPOTOKONbI CTaHAapTa
TCP. MimetoTcsa aBa crocoba obmeHa aaHHbIMK ¢ nomollbio PROFINET:

® [Ipsimoe coeanHeHue: MNMpsimon 0OMeH AaHHLIMW NPUMEHSETCS, KOrAa Bbl UCMOMb3yeTe
YCTPOWCTBO NPOrpaMMmMpPOBaHUS, YCTPONCTBO YENTOBEKO-MALLMHHOIO UHTepderica unm
apyron CPU, coeguHeHHbI ¢ ogHum CPU.

e CoeanHeHune Yepes ceTb: OOMeEH AaHHbIMK Yepe3 CeTb UCMONb3YeTCsl, Koraa Bbl
ucrnonb3yete 6onee AByx ycTporcTB (Hanpumep, CPU, ycTponcTBa YenoBeko-
MaLUMHHOrO MHTepderica, yCTponcTBa NPOrpaMMmNpPOBaHNA U YCTPONCTBA APYrux
Npou3BOAMTENEN).

Mpsimoe coeanHeHne: YCTPONCTBO
nporpaMMupoOBaHusi, COEAUHEHHOE C
CPU S7-1200

Mpsimoe coeanHeHne: YCTPONCTBO
YenoBeKO-MaLLMHHOIO UHTepdenca,
coeanHeHHoe ¢ CPU S7-1200

Mpsimoe coegmHermne: CoeguHeHne CPU
S7-1200 ¢ gpyrum CPU S7-1200

CoeagnHeHve yepes
ceTb: bonee aByx
YCTPOWCTB,
COEOVHEHHbIX ApYr C
OPYroM C MOMOLLIbHO
kommyTatopa Ethernet
CSM1277 @
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KommyTaTtop Ethernet He TpebyeTcst Ans NPAMOro coeguHeHNsa Mexagy YCTPOMCTBOM
NPOrpaMmMmnpoBaH1s UK YCTPOMCTBOM YENOBEKO-MaLLMHHOIO nHTepdgenca n CPU.
KommyTatop Ethernet Heobxognm ans cetu ¢ 6onee Yyem asyms CPU nnu yctponcteamu
YernoBeKOo-MaLUMHHOIO MHTepdenca. MOHTUpYyeMbIV Ha CTOVKe 1 MMeroLwmi 4 nopTa
kommyTtatop Ethernet CSM1277 cdmpmbl Siemens MOXeT MCNonb30BaThCsA A5 COeAMHEHUS
Bawero CPU u ycTpoicTB Yenoseko-malLmHHoro nHtepaeica. NMopt PROFINET Ha CPU
S7-1200 He cogepxunT KoMMyTUpytowero yctponcTaa Ethernet.

MakcumanbHoe KonuyecTtBo coeamnHeHun ana nopta PROFINET

Mopt PROFINET Ha CPU nogaepxusaeT cneytoline oqHOBPEMEHHbIE COeAUHEHNS ANns
oOMeHa AaHHbIMMU.

® 3 coeauHeHns anst obMeHa faHHbIMUM MeXay YCTPOMCTBOM YENOBEKO-MALLMHHOMO
nHTepderica n CPU

® 1 coeaunHeHve ans obMeHa AaHHBIMU MeXay YCTpocTBOM nporpammmpoBaHus (PG) u
CPU

® 8 coeguHeHUn ANsg KOMMYHUKauuin nporpamMmbl S7-1200 ¢ nomoLso kKomaHg Tuna T-
6nokos (TSEND_C, TRCV_C, TCON, TDISCON, TSEN, TRCV)

® 3 coeguHenus ana naccuBHoro CPU S7-1200, o6meHmBatoLerocs 4aHHbIMU C aKTUBHBIM
CPU S7

— AxTtmeHbIi CPU S7 ncnonesyet komangsl GET n PUT (S7-300 u S7-400) nnu
komanabl ETHx_XFER (S7-200).

— AKTMBHOE KOMMYHUKaUnoHHoe coeaunHeHne S7-1200 BO3MOXHO TOMbKO C MOMOLLbIO
koMaHp Tuna T-6nokoB..

OrpaHnYeHHble TOYKM AO0CTYyNna K ycnyram TpaHcnoptHoro ypoBHs (TSAP) unu Homepa nopToB
ansa ceaAsu vepes3 ISO n TCP

Ecnu BbI ncnonbayete komaHgy "TCON" onsa co3gaHns U ycTaHOBIEHWUSI NaCCUBHOWN
KOMMYHUKaLMOHHOW CBA3W, TO Criedylolime agpeca NopToB OrpaHUYeHbl U He JOSMKHbI
NCNonNb30BaTbCH:

® |SO TSAP (naccusHas): 01.00, 01.01, 02.00, 02.01, 03.00, 03.01
® [opt TCP (naccusHbin): 5001, 102, 123, 20, 21, 25, 34962, 34963, 34964, 80
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7.1 ObmeH OaHHbIMU C yCmpoUCcmeoM rpozpamMmmMupo8aHust

71 O6MeH AaHHbLIMU C YCTPOUCTBOM NporpaMmMupoBaHus

CPU moxeT 06MeHnBaTbCA OaHHLIMU B CETU C YCTPOMUCTBOM nporpammupoBaHusg STEP 7
Basic.

l

§ Mpwn ycTaHoBneHun ceasmn mexagy CPU n
e YCTPONCTBOM NPOrpamMmMMpoOBaHnNs NpUMUTe
BO BHMMaHue crnegyolulee:

=
- *  KoHdwurypupoBaHue/HacTponka:
" J TpebyeTcsa KoHUrypmpoBaHue
.

annapaTypbl.

e [1ns cBA3M OAMH K OAHOMY He HYyXeH
kommyTtaTop Ethernet; kommyTtaTop
Ethernet Heobxoaunm ans bonee Yem OByX
YCTPOWNCTB B CETMW.

7.1.1 Co3aaHue annapaTHOro KOMMYHUKaLMOHHOIO coeANHEHUA

UuTtepdencel PROFINET ycTtaHaBnusatoT huanyeckoe coeguHeHne mexay yCTpoUCTBOM
nporpammuposaHus n CPU. Tak kak B CPU BcTpoeHa dyHKUMS aBTOMaTUYECKOro
pacno3HaBaHusi NPMEMHOrO 1 nepepatoLero kabenen (Auto-Cross-Over), To ans
NHTEpderica MoXeT OblTb UCNOSBL30BaH Kak CTaHOAPTHbLIW, Tak U NEPEKPECTHLIN Kabernb
Ethernet. [1ns HenocpeCTBEHHOrO NpUcoeaUHEHNs YCTPOMCTBa nporpammupoBaHms kK CPU
kommyTaTtop Ethernet He TpebyeTcs.

[ns co3gaHns annapaTHOro CoegUHEHMS MeXay YCTPOWCTBOM nporpammupoBanusa n CPU
AencTBynTe cnegyowum obpasom:

8. YcraHosute CPU (cTp. 26).
9. BcraBbTe kabenb Ethernet B nopt PROFINET, Kak nokasaHo HuxXe.

10.MNogkntounTe Kabenb Ethernet k ycTponcTBy nporpaMMmpoBaHus.

0] Mopt PROFINET

Onsa nogkntoveHna PROFINET nmeeTcs Heobs3aTenbHbI KOMNEHCATOP HaTSXXeHUs kabens.
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7.1.2

713

7.1.3.1

256

KoHdurypupoBaHue ycTpomcTB

Ecnu Bbl yxxe cosganu npoekt ¢ CPU, oTkponTe cor npoekT B noptane TIA.

Ecnu HeT, cosganTe npoekT n BctaebTe CPU (cTp. 78) B CTOVKY. B npegcTaBneHHOM Huke
npoekte CPU nokasaH B oTobpaxeHnn Habopa ycTponcTts noptana TIA.

Ha3HaueHue IP-agpecoB

HasHa4yeHue IP-agpecoB yCTPONCTBY NPOrpaMMMpOBaHUA U ceTeBbIM YCTPOMCTBaM

Ecnu Bawe ycTponcTBO NporpaMmMmnpoBaHmns UCMOMb3yeT BCTPOEHHYO afanTepHyo nnary,
noakmto4eHHyto k JIBC Baluen ycTaHOBKM (M, BO3MOXHO, K BCEMUPHOW CETH),
naoeHTudumkaTop cetun IP-agpeca n macka nogcetu sawero CPU n BCTpoeHHOM aganTepHoOn
nnaTtbl yCTPOWCTBA NPOrpaMMMUPOBaHUA OOMKHbI ObiTb B TOYHOCTU OAMHAKOBBIMMU.
NaoeHtndukatop (ID) ceTn aBnsieTca nepBon YacTelo IP-agpeca (nepBble Tpu OKTETa,
Hanpumep, 211.154.184.16), koTopas onpeaenseT, kakyto IP-ceTb Bbl ucrnonb3dyeTe. Macka
noaceTtn obbI4HO UMeeT 3HadveHne 255.255.255.0; ogHako, Tak Kak Ball KOMNboTep
HaxoguTcs B JIBC ycTaHOBKK, TO Macka NOACETU MOXET UMETb ApYyrMe 3Ha4yeHus
(Hanpumep, 255.255.254.0), yTobObI co3aaBaTh yHUKanbHbIE noaceTn. Macka noaceTu,
KOMOMHMpyemasi ¢ NOMOLLbIo normyeckon onepaummn U ¢ IP-agpecom ycTponcTea,
onpegenseT rpaHuubl IP-noacetwn.

Yka3aHue

B cueHapuu BceMupHOn ceTu, rae Balum yCTPONCTBa NporpaMMmnpoOBaHns, CeTeBbIE
ycTporncTtea u IP-mappyTtm3atopbl OyayT 0OMeHnBaTbCSA 4aHHBIMU CO BCEM MUPOM, UM
OOIMKHbI ObITb HAa3HaYeHbl yHUKanbHble IP-agpeca Bo n3bexaHue KoHmKTa ¢ Apyrumm
nonb3oBaTensMu cetu. [ins nony4vennsi ceoero IP-agpeca obpaTtutech B IT-oTaeneHne
CBOEN (pnpMbI, NepcoHan KOTOPOW 3HAKOM C CETSAMU Ballen YCTaHOBKM.

Ecnu Balwe ycTponcTBO NporpaMmMmMpoBaH1s UCnornb3yeT agantepHyto nnaTy Ethernet/USB,
NOAKIMIOYEHHYIO K N30SIMPOBaHHOM ceTn, To naeHtudukatop cetn IP-agpeca n macka
noacetn Bawero CPU n agantepHon nnatel Ethernet/USB ycTporicTBa nporpammupoBaHus
OOIMKHbI 6bITh B TOYHOCTU OAMHAKOBbIMU. NAeHTUdMKaTop cetu ABNsSETCS NePBOM YacTbio
IP-agpeca (nepsble Tpu okTeTa) (Hanpumep, 211.154.184.16), koTopas onpegenseT, Kakyto
IP-ceTb Bbl ucnonb3yeTte. Macka nogcety obbl4HO MMeeT 3HaveHue 255.255.255.0. Macka
noAaceTn, KOMOMHUpyemasi ¢ NOMOLLbIO fornyeckor onepauun U ¢ IP-agpecom ycTpolicTea,
onpegenseT rpaHuubl IP-noacetn.
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Yka3zaHue

ApantepHas nnarta Ethernet/USB nonesHa, ecnv Bbl He xO0TuTe nogkntoyaTe ceor CPU k
JIBC doumpmbl. 3Ta KOHCTPYKLUMSA 0COBEHHO Norie3Ha Npy HadanbHOM TECTMPOBAHWUU UK
npnemMocaToyHbIX UCMNbITAHUAX.

ApanTtepHas nnarta Twun cetn IP-appec Macka nogcetun

yCTpOMCTBA

nporpamMmMupoBaHusi

BctpoeHHas Mopkntovena k JIBC | MoeHtudukatop cetn Bawero | Macka noacetu sawero CPU u

afjanTepHasd nnaTa BaLlen yCTaHOBKM
(1, BO3MOXHO, K

BCEMUPHOW CETN)

CPU 1 BCTpOEHHOM
afjanTepHoW nnatbl
yCTponcTea
NporpaMmmMuUpoOBaHUst OIMKHbI
ObITb B TOYHOCTM
OLVHaKoBbIMU.

WpeHTudpmkatop cetn
SABMSEeTCH NepBon YyacTbio IP-
agpeca (nepBbiMU TpeMS
okTeTamm) (Hanpumep,
211.154.184.16), koTopas
onpegensert, kakyt IP-ceTb
Bbl MCMosnb3yeTe)

BCTPOEHHOW aganTepHOM nNnaTbl SOMKHbI
ObITb B TOYHOCTM OOUHAKOBBLIMM.

Macka noaceTty 0OblYHO UMEET 3HaYeHune
255.255.255.0; ogHako, Tak Kak BaLl
KomnbtoTep HaxoauTtcs B JIBC ycTtaHOBKM,
TO Macka NOACETU MOXET UMETb Apyrue
3HayeHus (Hanpumep, 255.255.254.0),
4yTOObI CO3aaBaTb YHUKAmbHbIE NOACETMU.
Macka nogceTtu, kombrHUpyemas ¢
nomMoLLbIo nornyeckon onepauuun U c IP-
agpecom yCTpOWCTBa, onpeaensieT
rpaHuubl IP-nogceTn.

ApanTepHas nnaTa
Ethernet/USB

MoakntoveHa K
M30SIMPOBaHHOM
cetn

MpaeHTudurkaTop cetun Bawlero
CPU un apanTtepHoii nnatbl
Ethernet/USB ycTtpoiicTea
NporpaMMm1pOBaHUS JOMKHbI
6bITb B TOYHOCTH
OQMHAKOBbLIMW.

VpoeHTudgukatop cetu
sIBNSAEeTCS nepBow YacTbto IP-
agpeca (nepBbiMK Tpems
okTeTamu) (Hanpumep,
211.154.184.16), koTopas
onpegensieT, kakyto IP-ceTb
Bbl MCMOSb3yeTe)

Macka nogcetu Bawero CPU u
apantepHon nnatbl Ethernet/USB
JOJIMKHbI ObITb B TOYHOCTM OANHAKOBLIMM.

Macka nogceTu 06bI4HO UMEET 3HayYeHne
255.255.255.0. Macka noaceTu,
KOMOUWHMpYyemasi C MOMOLLLbHO NTOrMYECKOn
onepauum U c IP-agpecom ycTponcTBa,
onpeaensieT rpaHuubl IP-noaceTu.
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HasHa4yeHue un npoBepka IP-agpeca Ballero yctpomMcTea nporpaMmmMmpoBaHusi ¢ nomolubsio "My
Network Places [CeTeBas cpepa]” (Ha Bawem paboyem ctone)

258

Bbl MOXeTe HasHaunTb 1 NposepuTh |IP-agpec Baluero ycTponcTea nporpammupoBaHuns ¢
NMOMOLLLIO CMEAYIOLWNX KOMaH MEHIO:
® (LLlenkHuTe npaBon knaeuwen mbiwn) "My Network Places [CeTeBas cpeaal”

® "Properties [CBolicTBa]"
o (lWenkHnTe npasow knasuwen meiwn) "Local Area Connection [CoeaunHeHwne c J1IBC]"
e "Properties [CaolicTBa]"

B nmnanorosom okHe "Local Area Connection Properties [CBoncTBa coeguHeHns ¢ JIBC]" B
none "This connection uses the following items: [9To coeanHeHne ucnonb3yeT criegytoLLme
o6bekThI]" npokpyTuTe Ao "Internet Protocol (TCP/IP)". WenkHuTe Ha "Internet Protocol
(TCP/IP)", a 3aTem wWenkHWUTe Ha kHonke "Properties [CBoncTea]". Beibepute "Obtain an IP-
address automatically (DHCP) [MonyunTb IP-agpec aBTomaTtnyeckn (DHCP)]" nnm "Use the
following IP-address [Micnonb3oBaTtb cnegytowmn IP-agpec]” (4Tobbl BBECTU cTatudeckun IP-
agpec).

Yka3aHue

MpoTokon agnHamuyeckon koHdurypauum xocta (Dynamic Host Configuration Protocol,
DHCP) aBTomaTtunyecku Ha3HavaeT |IP-agpec Ballemy yCTpOWCTBY NpOrpaMmMMpoBaHnst Npuy
BKIMOYEHUN nuTaHus ns cepsepa DHCP.
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MNMposepka IP-agpeca Bawero ycTpoucTea nporpaMmMmmMpoBaHusa ¢ noMmoLbio komaHa "ipconfig”

n "ipconfig /all"

Bbl MOXeTe Takke npoBepuTb |IP-agpec Balero yCcTponcTaa nporpaMmMmMpoBaHus, U, ecnu
Heobxoaumo, IP-agpec Bawero IP-mapLupyTmsaTopa (Lnio3a) ¢ MOMOLLbIO CrieayLmMX
KOMaHA MeHIO:

e KHonka "Start [[Myck]" (Ha Bawem paboyem cTone)

® "Run [BbinonHutb]"

B guanorosom okHe "Run" B none "Open [OTkpbITh]" BBEauTe "cmd" 1 LENKHUTE Ha KHOrKe
"OK". B otobpasuBLiemcs guanorosom okHe "C:\WINDOWS\system32\cmd.exe" BBegute
komangy "ipconfig". MNpumep pesynbTata nokasaH HxXe:

ugernndipeont iy

HanbHenwyo nHdopmaumio Bl MOXeTe 0Tobpa3nTb komaHgow "ipconfig /all”. 3geck MOXHO
HanTW TMN aganTepHoOW NnaTkl Ballero yCTponcTea nporpammMmmpoBaHns u Ethernet-agpec
(MAC):

SNWIHDOY S sys temd Pemd, om

hit Controller
B

HasHaueHue IP-agpeca CPU

[nsa HasHadeHus IP-agpeca CPU MoXHO ncnonb3oBaTth crieaytolume asa crnocoba:
® HasHaunTtb IP-agpec B pexume online

® CkoHdmrypupoBaTh IP-agpec B cBoeM npoekTte
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7.1.3.2 HasHaueHue IP-agpecoB B pexume online

Bbl MmoxeTe HasHaunTb IP-agpec ceTeBoMy YCTPOMCTBY B pexume online. 3To 0co6eHHO

nonesHo npu NepBoM KOHOUIyprpoBaHUM yCTPOMUCTBA.

[nsa HasHayeHus IP-agpeca B pexuvme online gencTeynTe cnegyowmm obpasom:
1. B nepese npoexTa (Project
tree) npoBepbTe, 4To CPU He e—

BVICES
HasHadeH IP-agpec, ¢ noMoLLbIO —;
CrneayLwmnx KOMaHg MeHIo: i
* "Online access [OHnaiiHoBbIA o )
p,OCTyI'I]" _ﬁ Add new device
* <ApanTtepHas nnara ans gh Devices &Nevworks
CETU, B KOTOPOI HAXOAMTCA 4 j :c—‘ [”’: 1214 DGCDC]
~ L mrmon data
TPOWCTBO> .
YyCTpOUCTBO . ) b g Languages & Resources
* "Update accessible devices = [ig Online access
[O6HOBMTL AOCTYNHbIE b [} Broadeom Netxtreme 57}
yCTpOVICTBa]" - '_ﬂ D-Link DUE-E100 USE 2.0 F!.
PR Updote accessible devices]
13 ['. MAC=05-00-06-05-91-11
2. B gepeBe npoekTa BbIOEPUTE  + [1sjecn
crnefyoLwmne KoOMaHabl MEHHO: g:’;::;:“:m
¢ "Online access [OHNanHoOBbLIN v'a;mrmmuwmq
" Device configuration
p,OCTyI'I] ‘\!- Online & disgnostics
* <ApanTepHas nnata ans e
CeTun, B KOTOPOW HaxoauTcs » (g FLCrags
yCTpOI7ICTBO> » L2 warch tables
&) Test lises
¢ "Update accessible devices ;i,_. Local modules
(] Cormmon dats
[OBHoBNUTL AOCTYMHbIE R Lo hisbuess
yCTpOVlCTBa] + [y Online access
< » [l Brondeorm Netimerme 57 18
* <appec ycTtpoucTtea> » [ -Link DUB-E100 USB 2.0 F_.
. ..On“ne & diagnostics . &;Upda:e mceessible devices
[OHnanHoBbIN pexum n v @ shanceands
" T Add userds o
OMarHocTuka) il R g
Iy -
s G ieete
b e H: o
LR
o
LY Oriline &disgnosties ColD
2 1]
ol Croseael
ol Print Carlaf
& Print preview.
G, Properties.. AltsEnter |
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3. B gnanorosom okHe "Online &
diagnostics" BbibepuTe
crnegyowmne KomaHabl MEHHO:

* "Functions [®yHkunn]"

* "Assign IP address
[Hasnauntb IP-agpec]”

4. B none "IP-address" Beegute
cBow HoBbIn IP-agpec.

5. B nepese npoekra (Project
tree) npoBepbTe, UTO BaLLl HOBLIN
IP-agpec HasHayeH CPU, ¢
MOMOLLBIO CMEeAYLINX KOMaHA
MEHIO:

* "Online access [OHNaHOBbIN
poctyn]"

* <ApanTep aons cetu, B
KOTOpOW HaxoauTcs
yCTpPONCTBO>

* "Update accessible devices
[OBHOBUTL JOCTYNHLIE
ycTpoicTaal"

S7-1200 Programmable controller
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bl
Garprol
e
Sendand Sagraaticn
Cythe e
Seemary
Evrastors bl

- Funitona
dettene ol duy
Aaign B addeni
e s factedy BEIEAGH

eneral

Hadule informatian

Hanulaciures information

-
e
L
Sundand Sagraaticn
Cypthe pne
gemcey
Esagrastoes baled

Aglgn IF pcdross,

BOAL gddrmrp

Waddsir 152 W0 1
Subst sereen madk: 45
[T

Project tree 4

Devices
g

= ] Project]
ﬁ Add new device
ﬁ Devices & Networks
» [ PLC_1 [CPU 1214C DCDCDC]
» [gf Common data
» (gl Languages & Resources
w r_u Online access
» [ 1] Broadcom Netitreme 57, J8
= [ J D-Link DUE-E100 USE 2.0 F.. |8
ﬂ:,? Update accessible devices
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7.1.3.3

KoHdurypuposaHue IP-agpeca B BalleM nNpoeKkTe

KoHdurypuposaHue nnrtepcgenca PROFINET

Mocne Toro kak Bbl ckoHdUrypmpoBanu ctoiky ¢ CPU (ctp. 252), Bbl moxeTe
CKOHbUrypupoBatb napameTtpbl HTepdenca PROFINET. [Insa aToro WenkH1Te Ha 3ereHoM
none PROFINET Ha CPU, 4yto6bl BbibpaTe nopT PROFINET. Bknagka "Properties
[CeoiicTBa]" B okHe npocmoTpa napameTpoB oTobpaxkaeT nopT PROFINET.

@ Mopt PROFINET

KoHdurypupoBaHue IP-agpeca

262

Appec Ethernet (MAC-apgpec): B cetn PROFINET kaxxgomy yCTPOWCTBY MPOM3BOANTENEM
ana ngeHtndmkaumm HasHavaetcas MAC-agpec (Media Access Control address [agpec
npoToKora yrnpaBneHnsa 4oCcTynom K nepepatowen cpene]). MAC-agpec cocTouT U3 LWecTun
rpynn no Ase WwecTHaguaTepuyHbIX uudpebl, pasgeneHHsix geducamu (-) unu gBoeTounsaMmu
(:) B nopsgke nepegayn (Hanpumep, 01-23-45-67-89-AB unu 01:23:45:67:89:AB).

IP-agpec: Kaxgoe ycTponcTBO AOMKHO Takke uMeTb agpec npotokona MHTepHeT (Internet
Protocol, IP). 3ToT agpec no3BonsieT yCTPONCTBY NOCTaBMATh AaHHbIE Yepes Gonee
CINOXHYIO CETb C MapLUpyTU3aUnen.

Kaxpgbin IP-agpec genutcsa Ha YeTbipe 8-OMTOBLIX CErMEHTa U NpeacTaBnsaeTcs B
aecatndyHoM dopmarte ¢ pasgenuTenbHbiMy Toukamu (Hanpumep, 211.154.184.16). MNMepeas
yacTtb IP-agpeca ncnonb3yetca onsa ngeHtndukatopa cetu (B kakon ceTu Bbl
HaxoguTech?), U BTopasi YacTb agpeca sIBnsieTcs naeHTnrKkaTtopom xocTta (YHUKanbHbIM
O51a Kaxgoro yctponcTea B ceTh). IP-agpec 192.168.x.y siBnsieTca cTaH4apTHbIM
0003Ha4eHMeM, KOTOpOE pacno3HaeTCs Kak YacTb BEAOMCTBEHHOW UM YacTHON ceTw,
KOTOpas HaxoguTcsa BHe ceTu NIHTepHeT.

Macka nopceTu: [MoaceTb — 9TO Norvyeckas rpynnupoBKa ¢ COeaNHEHHbIX APYr C APYrom
CeTeBbIX YCTPOWCTB. Y3Mbl MOACETU HAaxoaaTcA 0BbIYHO Hefaneko Apyr oT Apyra B
nokansHow BbluncnutensHon cetu (J1IBC). Macka (Macka noaceTn nnv Macka cetm)
onpegenset rpaHuubl IP-nogceTtw.

Macka noacetn 255.255.255.0 06bl4HO NpurogHa Anst HeOONbLUMX NOKanbHbIX ceTen. ITo
3HauuT, 4TO BCe |IP-agpeca B 3TON CeTU OOIMKHbI UMETb OAMHAKOBLIE NepBbIe 3 OKTeTa, U
pasnuyHble YCTPOWCTBA B 3TOW CETU MOEHTUMPULMPYIOTCA NOCNEOHUM OKTETOM (8-O6MTOBBIM
nonem). lNMpumepom 3Toro ABnSETCs Ha3HavYeHne macku nogcetun 255.255.255.0 u IP-
agpecoB oT 192.168.2.0 o 192.168.2.255 oTgenbHbIM yCTponcTBam B HEOOMbLLOW
nokarnbHOn ceTu.

EAvHCTBEHHOE coeanHeHne Mexay pasnuyHbIMU NOACETAMM OCYLLECTBNAETCS Yepes
MapLupyTusatop. Ecnm ncnonbsyotca noaceT, TO OIMKEH NpuMeHsTees I1P-
MapLLpyTU3aTop.
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IP-mapipyTusaTop: MapLpyTtusatopbl ABNATCA CBA3YOWMMM 3BeHbaMU mexay JIBC. C
NMOMOLLIbIO MapLUpyTu3aTopa KoMnbloTep, Haxoaswwmincsa B JIBC, MOXeT nocbinaTb
coobLeHuns B niobble gpyrne cetu, 3a KOTOPbIMU, BO3SMOXHO, nMmetotcsa apyrue JIBC. Ecnn
Lenb AaHHbIX HaxoauTcs 3a npegenamu JIBC, To MapLupytusaTtop nepegaet gaHHble
Aanblue B APYryo CeTb NN rpynny ceTewn, rae 91 AaHHble MOryT 6biTb AOCTaBMNeHbI Mo
Ha3Ha4YeHuo.

MapLpyTusatopsl Ans nepegadv U npuema naketoB AaHHbIX ucnoneaytoT IP-agpeca.

CeouctBa IP-agpecoB: B
General okHe Properties [CBoncTea]
e Etfamat sddresees BblGepuTEe KOMMOHEHT
by koHdurypaumm "Ethernet
pome o | [ ot coniniactad it address [Anpec Ethernet]".
Jubnet | Mot cormecbed -
-G Moptan TIA oTobpaxaeT
OmnanoroBoe OKHO AN
L TN KOHdUrypuposaHusi agpeca
Subnetmatk | 755 255 255 0 Ethernet, B koTOpOM BbI
MOXETE Ha3Ha4YUTb MPOEKTY
nporpaMmHoro obecneyenunsi
IP-agpec CPU, B kOTOpbIV
3arpy>kaeTcsi NPOeKT.

IP protocal

Use IF roater
Router addresx:

YkasaHue

Y CPU HeT 3apaHee ckoHdurypuposaHHoro IP-agpeca. Bbl gomkHbl Ha3HaunTb IP-agpec
ans CPU Bspyunyto. Ecnu Baw CPU coeguHeH ¢ MapLupyTU3aTopoM B CETH, Bbl AOIDKHbI
Takke BeecTu IP-agpec mappyTtusaropa. Bee IP-agpeca koHurypumpytotcsa, korga Bbl
3arpyxaete npoekT.

JanbHenwyo nHpopmauumio Bbl HanaeTe nof 3aronioBkoM "HasHauyeHune IP-agpecos
YCTPOWNCTBY NPOrpaMMmpOBaHUSA N CETEBbLIM YCTPOUCTBaM".

Cnegaylouwas Tabnuua onpeaensiet napameTpsl IP-agpeca:

MapameTp OnucaHue
Subnet Mmsa noaceTu, K KOTOpPOW NoakntoveHo ycTponcTso. LWenkHnte Ha kHomke "Add new
[MoaceTs] subnet [Jo6aBuTb HOBYIO noaceTs]", 4TOObI cCo3aaTh HOBYHO NOACETL. YCTAaHOBKOW MO

ymonyaHuto siBnsaetcs "Not connected [He coegmHeHo]".
BoamoxHbl ABa TMNa coeguHEeHUN:

* YcraHoBka no ymonyaHuto "Not connected" npegocrtaBnseT nokansHoe

coeaunHeHve.
* TloaceTb HeobxoaMma, ecnu Balla CETb COAEPXUT ABa uUnn 6onee yCcTpoOnCTB.
IP protocol IP address [IP-agpec] HasHaueHHbIn IP-agpec gns CPU
Subnet mask [Macka HasHauyeHHas macka nogceTun
nogceTu]
Use IP router LLlenkHuTe Ha TpUrrepHomn KHOMKe, ecrnv ucnoneayetcs |P-
[Ucnonb3oBsath IP- MapLLpyTusaTop
MapLipyTusaTop]
Router address [Agpec | HasHauyeHHbIN IP-agpec ons maplpyTtusaTtopa, ecnmv oH
MapLipytusaTopal nmeeTcs
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714 TectnpoBaHue cetn PROFINET

Mo okoH4YaHUKM KOHGUrypupoBaHus 3arpysnte nporpammy B CPU. Bee IP-agpeca
KOHOUIYpUPYHOTCS MpU 3arpy3ke npoekTa.

Extended desmload be devdce

Conligumed aconsi nodad of TLE_ 1

Brvee Eurvicn Bpeen Tt Addrans
e CUINECOT0.. T AT Y]

PGS nsardace for kading: PO LS00 U8 T 0w
W geat v .

o Shaw ol gooesaibin devices

Aseritibie drvions intanget sulnet

Flash LG
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HasHauyeHue IP-agpeca ycTtponcTBy B pexume online

Y CPU S7-1200 HeT 3apaHee ckoHdurypmpoBaHHoro IP-agpeca. IP-agpec CPU Bbl 4OMKHbI
3aaTb BPYYHYHO.

[ns HasHadeHus IP-agpeca ycTponcTBy B pexuMe online BbIMOMHUTE Laru, onMcaHHble nog
3aronoskoM "HasHauyeHue IP-agpecoB B pexume online".

[na HasHadeHus IP-agpeca B CBOEM NpoeKTe Bbl OSMKHbI CKOHGUrypuposaTthk IP-agpec B
KOH(pUrypaLumm yCTpomUCTB, COXpPaHUTb KOHGUrypauuio u 3arpysntsb ee B [NJ1K. JanbHenLyto
WHopmaLuio Bbl HanaeTe nof 3aronioBkoM "KoHdurypuposaHue IP-agpeca B Ballem
npoekte".

Yka3aHue

Ecnu Bbl HasHaunnu IP-agpeca B pexume online, To Bbl MOXeTe U3MeHaTb 3Tn IP-agpeca B
KOHMrypaummn annapaTtypsl kak online, Tak u offline.

Ecnu Bbl HasHauunm IP-agpeca B koHdurypaumm annapatypsbl B pexume offline, To Bbl
MoXeTe u3MeHsaTb |IP-agpeca, HasHayYeHHble B MPOEKTe, B KOHUrypauumn annapaTypbl
TonbKo B pexume offline.

Ucnoneayite "Online access [OnnanHoBbIn goctyn]" ana otobpaxeHus IP-agpecos
nogkntoveHHbIx CPU, kak nokasaHo HMxe.

Project tree 1

Devices
i 3

Sii,

b ] Project]
« [ Online access
» [ Eroadcom Metxtreme 57l
1) ——— ~ [} D-Link DUB-E100 USE 2.0 F...F
ﬁuu? Update accessible devices

(2)—— ~ [ IF=192168.0.1 6ES7 214-1...

ia gho stics

» [ Frogram blocks
b P_* Technological Objects

@ BTopas n3 geyx ceten Ethernet B 3ToM ycTponcTse nporpammupoBaHust
@ IP-apgpec eanHcTBeHHoro CPU S7-1200 B aTtou cetu Ethernet
YkasaHue

OTobpaxatoTcs Bce CKOHUIypMpOoBaHHbIE CETW YCTPONCTBA NPpOrpamMmmMmupoBaHms. Bl
OOIMKHbI BbIOpaTh HYXHYIO ceTb, YTOObI 0TOOpa3uTe Heobxogmmbin IP-agpec CPU S7-1200.
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Ucnonb3oBaHue auanora "Extended download to device" ana npoBepku noakno4YeHUA
ceTeBbIX YCTPOMUCTB

dyHkuma CPU S7-1200 "Download to device [3arpy3nTb B yCTPONCTBO]" 1 ee guanorooe
okHo "Extended download to device [PacwmpeHHada 3arpyska B yCTPOMCTBO]" MOryT NoKasaTtb
BCE MMEILLMECS ceTeBble YCTPONCTBA, a Takke BCEM NN YCTPOMUCTBAM Ha3HaYeHbI
yHukanbHble IP-agpeca. [ins oTobpakeHus BCex AOCTYMHbIX U UMEIOLLMXCS YCTPONCTB C
HasHa4eHHbIMKM UM MAC- 1 IP-agpecamu akTUBM3NpyTe TPUIrepHyto KHoNky "Show all
accessible devices [[MokasaTb Bce AocTynHbIe ycTponcTeal".

Extended download te Sevdce

Condgpaed geoeys raden of LS _1*

Bevion B B T Addraii
LEA ST NSCO00..  TORE TR

PG intodace b a1 Celend EASET00 18 30 R0 =
o

Adtr bl Spacas inanget Subort | Shiw ol pote piibl devices

Brvce Boria B Tt addrans Tarpet device
- 7300 T BBLBOLLTA AT =

{
n = = T Arcers wbdess =

Rebein

| m=—n

Ecnu >xenaemoro ceTeBOro ycTpomcTsa HeT B 3TOM CNUCKE, TO CBA3b C 3TUM YCTPOMCTBOM
Oblfia No Kakon-To NPUYMHE NpepBaHa. ATO YCTPOMUCTBO U CETb A0JMKHbI ObITb 06CrefoBaHbI
Ha Hanu4yme annapaTtHbIX WU KOHMUrypaunoHHbIX ownboK.
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7.2 O6MeH gaHHbIMKM MeXay YCTPOUCTBaMM YESTOBEKO-MALLMHHOTIO
nHTepdenca u MNIK

CPU noggepxvnBaeT KOMMYHMKALNOHHbIE
coeanHeHusa PROFINET c yctponcteamm
YyerioBeKo-MalUMHHOIo MHTepdenca. MNMpu
ycTaHoBneHumn ceasu mexay CPU u
YCTPOMCTBaMN YernoBeKO-MaLIMHHOIO
WHTepderica A0MKHbI OblTb BbIMNOMHEHDI
cnegytoLine ycrnosus:

KoHdurypmuposaHue/HacTporika:

® [lopt PROFINET Ha CPU gomkeH ObiTb CKOHGUIYypUpOBaH AN COEANHEHUS C
YCTPOWCTBOM YENOBEKO-MALLUMHHOIO MHTepderica.

® 5T0 YyCTPOMCTBO YENOBEKO-MALUMHHOIO MHTepdenca A0MKHO OblTb YCTAHOBMEHO U
CKOH(PUIypupoBaHo.

® KOH(urypaumoHHble AaHHble YCTPONCTBA YenoBEKO-MaLLMHHOIO NHTepdenca aBnsoTCA
yacTtbto npoekta CPU 1 MOryT 6biTb CKOH(PMIyprpOBaHbl U 3arpy>keHbl U3 3TOro NPOeKTa.

e [1na cBA3W OAMH K OOHOMY He HYyXeH kommyTaTtop Ethernet; kommyTtatop Ethernet
Heobxoamm Ansa 6onee Yem ABYyX YCTPONCTB B CETU.

Yka3aHue

MoHTUpyeMbI Ha CTonKe u nmetowun 4 nopta kommytatop Ethernet CSM1277 dompmel
Siemens mMoxXeT ucnone3oBaTbcsa AN coegmHenus sawero CPU n ycTponcTB YenoBeko-
MawmHHoro nHTepderica. NMopt PROFINET Ha CPU S7-1200 He cogepxut
KOMMYTUpYytoLero yctponctaa Ethernet.

MopaepxuBaemble QYHKUNN:

® YCTPOWCTBO YeNoBEKO-MALLUMHHOIO MHTEPMErica MOXET CYMTLIBATb U 3anMChiBaTb
paHHble B CPU.

® Ha ocHoBe uHopmaumm, nonyvyeHHon ns CPU, moryT 3anyckaTbCsa COObLLEHMS.

® [lnarHocTuKa CUCTEMbI

YkasaHue

WinCC Basic u STEP 7 Basic asnsatotca komnoHeHTamum noptana TIA. [JanbHenwwyto
MHGOPMaLNIO O KOHPUTYPUPOBaHUN YCTPOMNCTB YenoBeKO-MaLLUMHHOIO nHTepdenca Bbl
HangeTe B WIinCC Basic.
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LWaru, Heo6xoaumMble Ansa KOH(UrypmpoBaHMA o6MeHa JaHHbIMU MeXAy YCTPOMCTBOM
YyenoBeKo-MalWwuHHOro uHtepcenca n CPU

War 3apava

1 CospgaHue annapaTHOro KOMMYHUKALWMOHHOIO COeaNHEHUS

UnTtepdenc PROFINET ycTtaHaBnuBaeT dusmyeckoe coeanHeHne Mexay yCTPOUCTBOM
YenoBeKo-maLuMHHoro nHtepdenca n CPU. Tak kak B CPU BcTpoeHa dyHKumA
aBTOMAaTM4YeCKOro pacno3HaBaHus NpMeMHOro 1 nepegatoulero kabenen (Auto-Cross-Over),
TO ANg nHTepderca MoXeT OblTb MCMONBb30BaH Kak CTaH4APTHBIN, Tak U NEPEKPECTHDBIN
kabenb Ethernet. [lns coeauHeHus yCcTponicTBa YenoBeko-MaLlMHHOro nHtepderica u CPU
kommyTatop Ethernet He TpebyeTcs.

OanbHewnwyo nHcopmauumio Bbl HangeTe nog 3aronoBkoM "O6MeH AaHHbIMK C YCTPOUCTBOM
nporpammupoBanus: Co3gaHue annapaTHOro KOMMYHMKaLMOHHOIo coeanHenns" | (cTp. 251).

2 KoHdurypupoBaHue ycTponcTs

JanbHenwyo nHopmauuto Bbl HangeTe nog 3aronoskaMu "OB6MeH AaHHBIMK C YCTPOWCTBOM
nporpammMmupoBanus. KoHdurypupoBaHue yctpoicTts” (cTp. 252).

3 KoHdumryprpoBaHme normieckmx ceTeBblX COeANHEHNIN MEXAY YCTPONCTBOM YENOBEKO-
MaLUMHHOro MHTepgerca n CPU

OanbHewnwwyto nHcdopmauumio Bbl HangeTe nog 3aronoskoM "KoHdurypnpoBaHue orn4ecknx
CeTeBbIX COEAVHEHWIN MEXAY YCTPOWCTBOM YeroBeKO-MalLUMHHOro nHtepdeinca n CPU (cTp.
264).

4 KoHdurypuposaHue |IP-agpeca B BaleM npoekTe

Wcnonb3yiiTe TOT e camblil npoLecc KoHurypmpoBaHusl; OgHako Bbl OIMKHbI
ckoHdurypupoBaTth IP-agpeca ans yctpoincTea YenoBeko-MallMHHOTO uHTepderica n CPU.

HanbHenwyto nHopmaumio Bbl HangeTe nog 3aronokoM "O6MeH AaHHBIMU C YCTPOWCTBOM
nporpammupoBanus: KondwurypuposaHue IP-agpeca B Bawem npoekte" (cTp. 257).

5 | TectupoBaHue cetn PROFINET
Bbl 4omKHBI 3arpy3uTb koHdUrypauumto ans kaxgoro CPU.

HanbHewnwyto nHbopmauuto Bbl HangeTe nog 3aronoBkoM "O6MeH AaHHLIMKU C YCTPOUCTBOM
nporpammupoBaHus: TectuposaHue cetn PROFINET (cTp. 259).
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7.21 KoHdurypupoBaHue norn4eckmx ceTeBbiXx COeAUHEHUN MeXAY YCTPOUCTBOM
YyernoBeKo-MawmnHHOro uHrtepdenca n CPU

Mocne koHGurypupoBaHus ctonkn ¢ CPU Bbl MOXeTe NPUCTYNUTb K KOH(UIyprpOBaHMto
CBOMX CETEBbIX COeAMHEHUN.

B noptane "Devices & Networks [YcTponcTtea n cetu]" Bbl MoxeTe ncnonos3osatb "Network
view [OTobpaxeHue cetun]" Ans co3gaHnsi CETEBbLIX COEANHEHNI MEXAY YCTPONCTBaMM B
Bawem npoekTe. [ins co3gaHns coeanHeHuns B cetu Ethernet Bbibepute 3eneHoe none
(Ethernet) Ha CPU. MNpoBeaute Mbilwbio NMHUIO K nonto Ethernet Ha ycTporicTBe yenoseko-
MaLUMHHOro MHTepderica. OTnycTuTe KnaBuwy mbiwuv, u Bawe Ethernet-coegmHenne

Cc0o3aHo.
OencrtBue PesynbTar
Bbl6epMTe "Network view Project] > Devices & Networks - WX
[OTO6paxeHune ceml ans & Networkcview [BY Davice view
oToBOpaXeHUsi yCTPOUCTB, Eeowona] 1 comnections . om gt

*

noanexawux coeamHeHuto.

FC 1 HMI1
CRUN214C TF1 500 FN

BbIGEpMTe nopT Ha yCTpOMCTBe " Project] > Devices & Networks - WX
NPOTAHUTE NIUHUIKO K NOPTY Ha & Networkview |V Device view
BTOPOM YCTPOUCTBE. E—Nemdu_l 24 conncetions . moga
2 el HeAL ey =
CRUT2N4C TF1 500 FN I
OTI'IyCTI/ITe Knasuuly Mbiln, 4TOGbI Project] > Devices & Networks - WX

Cc0o30aTb ceTeBoe coenHeHune. & Networkview | Device view

EN’QMMJ 1§ connections - = @& £ 3
AL T HMI_T =
CRUT214C TF1500 PN =
| |
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7.3 O6meH gaHHbIMU mexay MIK

CPU moxeT 0bMeHnBaTbCst aHHBbIMUK C APYrMM
CPU B ceTu, ncnonb3ayst komaHabl TSEND_C u

L = TRCV_C.
- - Mpu ycTaHoBneHuun ceasn mexay asymsa CPU

S _‘/l 06paTMTe BHMMaHMe Ha crnefyrLlee:

e KoHdurypupoBaHue/HacTpoiika: TpebyeTcst KOHUrypnpoBaHue annapaTypbl.
® [lopaepxuBaemMble QyHKUMK: YTeHMe 1 3anncb AaHHbIX B paBHonpasHoMm CPU

e [Ins cBA3M ogunH K OAHOMY He HyxeH kommyTaTtop Ethernet; kommyTtaTtop Ethernet
Heobxoamm ans 6onee Yyem ABYX YCTPOWCTB B CETU.

LWarn, Heo6xoanmbie AnNA KOHUrypupoBaHus cBa3u mexay asyms CPU

War 3apava

1 CosgaHue annapaTtHOro KOMMyHUKauMOHHOIo coegnHeHunA

UHTepcenc PROFINET yctaHaBnuBaeT dumsmdeckoe coeanHeHne mexay asymsa CPU. Tak
kak B CPU BcTpoeHa (hyHKLMA aBTOMATU4ECKOro pacrno3HaBaHnsi NpMeMHOro v
nepepatowlero kabenen (Auto-Cross-Over), To Ans nHTepdenca MoxeT OblTb UCNONBb30BaH
Kak CTaHOAPTHbIN, Tak U NepekpecTHbIn kabenb Ethernet. ns coeguHeHmnsa apyx CPU
kommyTaTtop Ethernet He TpebyeTcs.

HanbHenwyto nHpopmaumio Bel HaraeTe nog 3aronoskoM "OBMeH AaHHbIMKU C YyCTPOWCTBOM
nporpammupoBsaxusi: CosgaHue annapaTHOro KOMMYHWKaLMOHHOTO coeanHeHns".

2 KoHdurypuposaHue ycTponcTs
Bbl gomkHbI co3aaTth ABa npoekTa ¢ CPU B kaxgom npoekTe.

HanbHenwyto nHpopmaumio Bel HaraeTe nog 3aronoskoM "OBMeH AaHHbIMKU C YyCTPOWCTBOM
nporpammupoBaHuns: KoHpurypmposaHme yCcTponcTs".

3 KoHdumryprpoBaHme normyecknx ceTeBbix coeanHeHnn mexay aAsyms CPU

JanbHewnwwyo nHopmauumio Bbl HangeTe nog 3aronoskoM "KoHdurypnpoBaHue formyecknx
ceTeBblX coeamHeHnn mexay asymsi CPU" (ctp. 266).

4 KoHdurypuposaHue IP-agpeca B Bawiem npoekte

Mcnonb3yiiTe TOT e camblil MPOLEeCC KOHPUIyprMpoBaHWs; OOHAKO Bbl JOIKHbI
ckoHdurypuposaTh IP-agpeca ans asyx CPU (hanpumep, MNMIK _1 n MJIK _2).

OanbHewnwyto nHdopmaumio Bbl HangeTe nog 3aronoskom "O6MeH AaHHBIMW C YCTPOWCTBOM
nporpammupoBanus: KondurypuposaHnue IP-agpeca B Baluem npoekre".

5 | KoHdburypupoBaHue napameTpoB nepenayn 1 npuema

Bbl gomkHbl ckoHgurypmpoatb komanabl TSEND_C n TRCV_C B o6omnx CPU ans
YCTaHOBIIEHUS CBSA3U MEXAY HUMM.

HanbHenwyto nHopmauuio Bl HanaeTe nop 3aronoskom " KoHdurypmposaHue napameTpoB
nepegayv n npuema" (cTp. 267).

6 | Tectuposanue cetn PROFINET
Bbl 4OmkHBI 3arpy3untb KoHdMrypaumio ans kaxgoro CPU.

HanbHenwyto nHpopmaumio Bel HaraeTe nog 3aronoskoM "OBMeH AaHHbIMKU C YyCTPOWCTBOM
nporpammupoBaHusa: TectuposaHue cetn PROFINET".
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KoHdurypupoBaHue norn4yeckmx ceteBbix coeanHeHnn mexay asymst CPU

Mocne koHGurypupoBaHus ctonkn ¢ CPU Bbl MOXeETe MPUCTYNUTb K KOHUIYpUpPOBaHNIO

CBOWX CETEBbIX COEANHEHNIA.

B noptane "Devices & Networks [YcTponcTtea n cetun]" Bbl MoxeTe ncnonb3oBatb "Network
view [OTobpaxeHune cetun]" Ans cosgaHns ceTeBbIX COeANHEHU MEXAY YCTPOMCTBaMu B
Bawwem npoekte. [Ins cosgaHus coegnHeHuns B cetn PROFINET BbibepuTe 3eneHoe none
(PROFINET) Ha nepsom INJ1K. MNMpoBeamnTe Mbiwbio nuHuio K nonto PROFINET Ha BTopom
MJIK. Otnyctute knasuwwy meiwun, u Bawe PROFINET-coeanHeHue co3gaHo.

OencTtBue

PesynbTar

Bbibepute "Network view
[OTo6paxeHue ceTun]" gns
oTOBpaxeHNs yCTPONCTB,
noanexalimx CoeanHeHuHo.

Project] = Devices & Networks

& Metworkview [} Device view

1§ connections SRE - Q! K

PLCT PLCZ2
CRUTAC CRUIAC

|

BbibepuTe nopT Ha ogHOM
YCTPONCTBE U NPOTAHUTE NINHUIO K
MOpTY Ha BTOPOM YCTPOWCTBE.

Project] > Devices & Networks

& Networkview [ Device view

1§ connections > B @lt E

PLC PLC_ 2
CRUT214C CRU1214C

[ |

OTnycTuTe KNaBuLLy MbilK, YTOGbI
COo3AaTb CEeTEBOE COEAMNHEHVE.

Project] > Devices & Networks

& Networkview [ Device view

1§ connections > B @lt E

|

PLC_T PLC 2
CRUTIAC CRU 1214
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7.3.2

7.3.2.1

KOH(bI/IrprPOBaHMe napameTpoB nepenaYvin n npunema

[na yctaHoBneHunsa coeanHernnin mexay asymsa CPU ncnonbsytotcsa 6nokm nepegaun (T-
onokn). Mpexge yem CPU cmoxeT BKkMounTbest B 06MeH gaHHbivm B ceTn PROFINET, Bbl
OOMKHbI CKOHbUryprpoBaTb napameTpbl AN nepegayn 1 npuema coobLleHuin. 3tu
napameTpbl onpegensoT, kak byaeT npotekatb 06MeH JaHHbIMU NpU Nepegade u npueme
COO6LLEeHNIN OT LeneBoro yCTpomcTaa.

KoHdurypupoBaHue napamerpoB nepegaum ana TSEND_C

Komanpa TSEND_C
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Komanga TSEND_C (ctp. 181) ycTaHaBnnBaeT CBA3b C NApPTHEPCKOM CTaHLmMen. JTa CBA3b
€03[0aeTcs, yCTaHaBMMBAETCS U aBTOMaTUYECKN KOHTPONMPYeTCs, Noka He OyaeT nogaHa
KoMaHga Ha pasbeguHeHune. Komanga TSEND _C o6beaunHsieT B cebe oyHKLMM KOMaHg
TCON, TDISCON n TSEND.

N3 koHdmrypauum yctporcte B STEP 7 Bbl MOXeTe yCTaHOBUTL, kak komanaa TSEND_C
JomkHa nepefaTh AaHHble. CHavana Bbl BCTaBnsieTe 3Ty KOMaHay B nporpammy 13 nanku
"Communications [CBs3b]" uepe3 "Extended Instructions [PaclwmpeHHbIi Habop komaHa]".
KomaHnpa otobpakaetcsa BMecTe ¢ guanoroBeiM okHoM "Call options [[TapameTpbl BbizoBa]"
roe Bbl HasHavaeTe DB ans xpaHeHusa napameTtpos komaHabl TSEND_C.

w  HMetwork 3:

Comment

TSERD.C

END
-{REQ DONE &
= CONT BUSY b
COMMECT ERROR M ..
T DATA STATUS
Jcom_pst _
Call options x
Data block

|4

' Harne TROY_C_DB

2 Hurnber 1 -
Single -
Instance Manusl

& AUTDIMATIC
‘ The called funetion block saves its data in its own insance
date block

More.

0K Cancal

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02



PROFINET

7.3 ObmeH OaHHbIMu mex0y T1K

Bbl MOXeTe HasHa4YMTb agpeca B NamMAaTU NePEMEHHbIX A5 BXOAOB M BbIXOAOB, KaK
MoKasaHo Ha CrieaytoLeM PUCyHKe.

+  HNetwork 3:
Comment
~TSEND_C_0B"
TSERDCE
EM END
Tag_r {FEQ DONE ht “Tag 6~
Tag_5 JCONT Busy g 7
“C ERROR h “Tag 8"
Connection_ D8~ | COMMECT PP
o STATUS | ~Tag 9~
“Tag 4" | DATA
Tag 5 oM pST

KoHdurypupoBaHme o6wmx napameTpoB

Bbl MOXeTe 3agaTb KOMMYHMKALMOHHbBIE NapamMeTpbl B 4MANoroBom okHe Properties
[CeoricTBa] komaHabl TSEND _C. 310 grManoroBoe OKHO MNOSIBNISAETCS B HUXKHEN YacTu
CTpaHuUbl, Korga Bbl BbigensieTe nodyto yacte komaHasl TSEND_C.

KOH(bVII'ypVIpOBaHVIe napameTpoB coeaunHeHusA

Kaxgbin CPU nmeeT BcTpoeHHbii nopt PROFINET, koTopbii nogaepxmBaeT CTaHAAPTHbIN
obmeH gaHHbiMu Yepe3 PROFINET. MNogoepxuBaemble npoTokonbl Ethernet onucaHbl B
cneaylowux AByX TUNax COeaUHEHWNIA:

MpoTokon | Umsa npoTokona Ucnonb3oBaHue
RFC 1006 | ISO on TCP ®parmeHTaums U BOCCTaHOBNEHWE COOBLLEHNI
TCP Transport Control Protocol [[MpoTokon | TpaHcnopTUpoBKa kagpoB

ynpasneHus nepegaden]

ISO on TCP (RFC 1006)

ISO on TCP - 310 MexaHn3m, KOTOpbI NO3BONSIET NepeHocuTb |SO-npunoxeHns no cetn
TCP/IP. 3T10T NnpoTokon obnagaeTt cnegyoLwmMm CBOWCTBaAMM:

® OGP EKTMBHDBIV KOMMYHUKALMOHHBIVA MPOTOKOS, TECHO CBA3AHHLIN C annapaTHbIM
obecneyeHnem

® [lpurogeH ons o6bEMOB JaHHbLIX cpegHero u 6onblworo pasmepa (oo 8192 6arntoB)

e B otnuume ot TCP, coobLyeHnst xapakTepuayoTca Hanuumem ngeHTudmkaumm KoHua
OaHHbIX Y OPUEHTUPOBaHLI Ha COOBLLIEHUS.

e (O6GnagaeT cnOCOBHOCTLIO K MapLLPYTM3aUuKn; MOXET UCNONb30BaTbCA B rnobansHom
cetn (WAN)

® BO0O3MOXHOCTb ANHAMMUYECKOrO N3MEHEHMUS ANNHbI OAHHbIX.

® |13-3a Hannums nporpammHoro nHTepderica SEND / RECEIVE Tpebyet 3aTpaTt BpemeHnu
Ha nporpaMMmupoBaHue.
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C nomoLLbio TOYeK AOCTyNa K ycryram TpaHcnopTHoro ypoBHs (Transport Service Access
Point, TSAP) npoTtokon TCP gonyckaeT HECKONbKO coeanHeHui ¢ ogHmum IP-agpecom (8o
64K coeanHennit). C nomowbio RFC 1006 TSAP 0gHO3HaYHO MOEHTUDULMPYIOT 3TN
COeMHEHMNST KOHEYHBIX KOMMYHUKaLMOHHbIX MYHKTOB ¢ IP-agpecom.

B pasgene "Address Details [[ogpobHocTn agpeca]" ananorosoro okHa Connection
Parameters [[TapameTpbl coeauHeHWs ] Bbl onpeaensieTe noanexatime Ucrnonb3oBaHu
TSAP. TSAP B CPU BBoauTcs B none "Local TSAP [JlokanbHbin TSAP]". TSAP,
Ha3Ha4yeHHbI Ans coeanHeHus B naptHepckom CPU, BBoautca B none "Partner TSAP

[TSAP naptHepal".

q Feperties |y Bl |y

Genevsl  Confiquration
Connetisa parametes
[ ree—
Ganedal
Local e
e et R
Intertae T TG DODOR R = CPU 134G CODCEC MR =
Skt P L] o1 ]
pret TFLIEADY AT T
Connettion i et -
Conmaction K
Larmaitonn date LT _Carswitin - PLE_2_Gonwadtin (4
* EIRMGH ST CHAAIR L
Addiess detaiiy
Rocal Far IPastnad THAP
TR (RS 300 1508
Tt Wt 5 33030
MapameTp | OnpegeneHue

General [O6wume]

End point: Partner
[KoHeuHbIN NyHKT:
napTtHep]

Wwms, HasHavyeHHoe CPU napTHepa (npneMHuky)

Interface [MHTepdelic]

VIMs1, Ha3HaYeHHoe nHTepdencam

Subnet [[MoaceTb]

Mg, Ha3Ha4yeHHoe noaceTam

Address [Agpec]

HasHayeHHble IP-agpeca

Connection type [Tun
coeanHeHus]

Tun npotokona Ethernet

Connection ID [ID
coeanHeHus]

M oeHTUMUKaLmMOHHbLIN HoMep

Connection data
[daHHble 0 coeanHeHum]

Aapec xpaHeHns AaHHbIX NokanbHOro n naptHepckoro CPU

Active connection setup
[HacTpoika aktnBHOro
coeuHeHns]

CenekTuBHas kHomka ans Bbibopa nokanbHoro unu naptHepckoro CPU B
KayeCcTBe aKTUBHOIO COeANHEHUsI

Address details [MogpobHocTn agpeca]

TSAP' (ASCII)

TSAP nokanbHoro 1 naptHepckoro CPU B dbopmate ASCII

TSAP ID

TSAP nokanbHoro n naptHepckoro CPU B wecTHaguaTtepnyHom
dopmarte

1

Mpu koHdUrypuposaHum coegnHerms ¢ CPU S7-1200 yepes ISO on TCP ucnonbayiTe B

pacwmpeHnn TSAP ans naccuMBHbIX KOMMYHUKaLMOHHBIX NapTHEPOB Tonbko cumeorbl ASCII.
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MpoTokon ynpaBneHus nepepaden (Transport Control Protocol, TCP)

TCP — 370 cTaHgapTHLIN NpoToKor, onncaHHbii B RFC 793: Transmission Control Protocol.
OcHoBHon uenbto TCP aBnsieTca npegocTaBneHne ycnyr, obecneumBaomnx HagexHoe u
©e3onacHoe coegMHeHWe Mexay napamMmu NpoueccoB. ATOT NPOTokon obnagaet
cnegyloLwmnMm CBONCTBaMU:

®  OdPeKTMBHBIN KOMMYHUKALWOHHbIA NPOTOKOM, TaK Kak OH TECHO CBA3aH C annapaTHbIM
obecrneyeHnem

MpurogeH ana o6bemMoB AaHHBIX cpeaHero n 6onbloro pasmepa (oo 8192 6artoB)
lMpepocTaBnsaeT 3HauUUTENbHO BonbLue yenyr AN NPUNOXeHNn, B 0COBEHHOCTU:
— BoccraHoBneHue B cnyyae owmokm
— YnpaBneHne NOTOKOM
— HapexHocTb
® [lpoTOKOM, OPUEHTUPOBAHHbLIN Ha COEANHEHUS

MoxeT ObITb 0OYEHb rMBKO UCMONb30BaH C CUCTEMaMU OPYTrMX NPOM3BOAUTENEN, KOTOPbIE
nogaepxusatoT Tonbko TCP

B0O3MOXHOCTb MapLUpyTM3auum

MpMeHMMbI TONbKO CTaTUYECKNE ANNHbI AaHHbIX.

Coo0LLeHns KBUTMPYHOTCS.

MprnoxeHns agpecyoTca ¢ MOMOLLbIO HOMEPOB NOPTOB.

BonbLUIMHCTBO MPOTOKOMOB NOMb30BATENBCKUX NpUnoxxeHun, Hanpumep, TELNET n FTP,
ucnone3aytoT TCP.

® |13-3a Hanuuus nporpammHoro nHTepderica SEND / RECEIVE TpebyeT 3aTpaTt BpemMeHu
Ha NporpaMmMmupoBaHue.

q Feperties |4y Bl | )

Cenneitisa palamete:

Ganedal

Loos! Fartrae

el peird REd ne s -

Irteiate O 1 284E DODORE B - U 14 DODODG, L -

Tt L , ] L #

Auidendn Rl AT ER] Wil

Corae SBon ST ¥ -

Lo ction IO E] 1

Lot Tl LT oot o - PLC_2_Conmactin [ -

® Erediah wiine e dme Ernabirh s (ot mon
Addigin detait
Local Pert Fanrae Pt

Foum dacmad ]
MapameTp | OnpeageneHve
General [O6wue]
End point: Partner [KoHeYHbIV NYHKT: napTHep] Mwms, HasHavyeHHoe CPU napTHepa (NpyeMHuKy)
Interface [MiHTepdenc] Mms, HagHavyeHHOe nHTepdencam
Subnet [[MoaceTb) Mms, Ha3Ha4YeHHoe noaceTaMm
Address [Agpec] HasHayeHHble IP-agpeca
Connection type [Tun coeanHenuns] Tun npotokona Ethernet
Connection ID [ID coegnHeHwus] MAaeHTMdrKaLMOHHbIN HOMEpP
Connection data [[JaHHble 0 coeanHeHn] ALpec XpaHeHUs1 AaHHbIX FIOKanbHOMo U

naptHepckoro CPU
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7.3.2.2

MapameTp OnpepneneHue

Active connection setup [Hactpoiika aktmeHoro CenekTuBHas KHomnka Ans Bblbopa nokansHoro

coeauHeHns) unun naptHepckoro CPU B kayecTBe akTMBHOrO
COoenHeHus

Address details [[ogpo6bHocTn agpecal

Port (decimal) [MopT (gecsaTnyHbIN)] MopT napTHepckoro CPU B gecAaTnyHoM
dopmate

KoHdurypupoBaHmue napamertpoB npuema ana TRCV_C

Komanpga TRCV_C

KomaHnga TRCV_C (ctp. 182) ycTaHaBnMBaeT CBSA3b C NapTHeEpPCKoW cTaHumein. CBAsb
cosfaeTcs, ycTaHaBMMBAETCA M aBTOMATUYECKM KOHTPONMPYETCsl, MoKa oHa He ByaeT
pasopBaHa aTon komaHgon. Komanga TRCV_C obbeguHsieT B cebe hyHKunmM komaHa

276

TCON, TDISCON, n TRCV.

M3 koHdurypaumm CPU B STEP 7 Basic Bbl MOXeTe yCTaHOBUTb, kak komaHaa TRCV_C
OOmkHa nony4yaTe AaHHble. CHavana Bbl BCTaBnsieTe 3Ty KOMaH4y B Nporpammy 13 nanku
"Communications [CBsa3b]" yepes "Extended Instructions [PacwmpeHHbIi Habop komaHa]".
KomaHga otobpaxkaeTca BmecTe ¢ guanorosbiM okHoM "Call options [[MapameTpsl Bbi3oBa]",
roe Bbl HasHavaeTe DB ansa xpaHeHus napameTpoB komaHasl TRCV_C.

*  HMetwork 3:
Commeant

END
~JEM_R DONE b
.. = CONT BUSY L
5 | COMMNECT ERROR b .
i < DATA STATUS |
= COM_RST . FCWD_LEN
Call options x
Data block
' Harne TROV_C_DB -
2 Humber 1 =
Single -
Instance Manual
4 & AULOMATC
‘ The called funetion block saves its data in its own insance
date block
More
QK Cancal
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Bbl MOXeTe HasHa4YMTL agpeca B NamMAaTU NePEMEHHbIX A5 BXOAOB M BbIXOAOB, KaK
MoKasaHo Ha CrieaytoLeM PUCyHKe.

+  HNetwork 3:
Comrment

PLC_1_
Connetion_08
1

Tag &

Ta-;_,z’ -

Tag ¥ =

EM

EN_R

CONT

COMMECT

DATA

Tag 5 - COM_RST

“TRCV_C_DB"

TRCY_C
END

DOME - Tag.€-
BUSY 1 an
ERROR = 'Tag_ﬁ’
STATUS - Tag. 9+

RCYD_LEN - (TGS

KoHdcurypupoBaHme obwmnx napameTpoB

Bbl MOXeTe 3agaTb KOMMYHUKALMOHHbBIE NapamMeTpbl B AManoroBom okHe Properties
[CeoncTBa) komaHabl TRCV_C. 310 AManoroBoe OKHO MOSIBASIETCA B HMDKHEN YacTu
CTpaHuUbl, Korga Bbl BbigenseTe nobyto Yyactb komaHgsl TRCV_C.

KoHdourypuposaHue napameTpoB coeaAUHEHUA
Kaxgbin CPU nmeet BcTpoeHHbin nopT PROFINET, koTopbi nogaepxmeaeT cTaHAapTHBIN
obMmeH gaHHbiMK yepe3 PROFINET. MNogaepxmBaemble npoTokonbl Ethernet onncaHbl B
crneaylowmux AByX TUNax CoeauHEHW:

MpoTokon

Umsa npoTtokona

WAcnonb3oBaHue

RFC 1006

ISOon TCP

dparmeHTauusi 1 BOCCTaHOBIEHMWE
Ccoo0LLEeHNI

TCP

Transport Control Protocol [[MpoTokon
ynpasneHus nepegayen]

TpaHcnopTUpoBKa Kaapos

ISO on TCP (RFC 1006)
ISO on TCP - 310 MexaHn3m, KOTOpbI No3BONSET nepeHocuTb |SO-npunoxeHns no cetu
TCP/IP. 3T10T NnpoTokon obnagaeTt cnegyoLwmMm CBOWCTBaAMM:

®  OdPEKTMBHBIN KOMMYHUKALMOHHBIN MPOTOKOS, TECHO CBA3aHHbIV C annapaTHbIM

obecneyeHnem

MpurogeH ana o6bemMoB faHHbIX cpegHero n 6onbloro pasmepa (oo 8192 6antoB)
B otnunune ot TCP, coobLieHust xapakTepuayoTcst HanMyYnem naeHTnduKkaumm KoHua

OaHHbIX U OPUEHTUPOBAaHbI Ha COO6LIJ'eHI/IF|.

e (O6GnagaeT cnoCOOHOCTLIO K MapLUPYTM3auuK; MOXET UCNONb30BaThLCS B rnobanbHom
cetn (WAN)
BO3MOXHOCTb AMHAMNYECKOrO U3MEHEHUS ANVHbI AaHHbIX.

W3-3a Hannuua nporpammHoro nHtepdgerica SEND / RECEIVE TpebyeT 3aTpaTt BpemeHnu
Ha nNporpaMmMmnpoBaHue.

C nomoLLbio ToYek JOCTyNa K ycryram TpaHcnopTHoro ypoBHs (Transport Service Access

Point, TSAP) npotokon TCP gonyckaeT HECKONbKO coeguHeHun ¢ ogHmum IP-agpecom (go

64K coeamnHeHun). C nomoulbto RFC 1006 TSAP 0gHO3HA4YHO MAEHTUULMPYIOT 3TU

COEQMHEHMNS KOHEYHbBIX KOMMYHUKaLMOHHBIX MYHKTOB C IP-agpecom.
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B pasgene "Address Details [[ogpobHocTn agpeca]” ananoroBoro okHa Connection
Parameters [[TapameTpbl coegmMHeHus ] Bbl onpegendaeTe nogsnexalime Ncnosb3oBaHUo
TSAP. TSAP B CPU BBoauTcs B none "Local TSAP [JlokanbHbin TSAP]". TSAP,
Ha3Ha4YeHHbIN Ang coegmHeHus B napTHepckom CPU, BBogutcs B none "Partner TSAP
[TSAP naptHepa]".

T Peeraes  Cy fee g
Caienal Canfips wtion
irmeFriemp
B Hod
Larcwl
v Frwe
siram A [T
e SR R T 12 L ERE
e e . MIEY
= (RS T [EER =T
ErEfa e AL
Seraaiin £ |
S T Mty O AL TremnIBl w
» Bl AE RN |1 e
LR N FINT |
ervel ¥ Fabu: 14
e 1 10
nso AT IR T T
MapameTp ‘ OnpegeneHue

General [O0wume]

End point: Partner
[KoHe4HbIn nyHKT:
napTHep]

Wwms, HasnavyeHHoe CPU napTHepa (MpreMHuky)

Interface [MHTepdelic]

VMg, Ha3HayeHHoe nHTepdencam

Subnet [MoaceTsb]

VIMs1, Ha3Ha4YeHHoe noaceTam

Agpec HasHayeHHble IP-agpeca

Connection type [Tun Tun npotokona Ethernet

coeavHeHwsl]

Connection ID [ID MaeHTudrKkaunmoHHbIN Homep

coeavHeHusl]

Connection data AOpec XxpaHeHus1 aHHbIX foKanbHoro 1 naptHepckoro CPU
[daHHble o

coeavHeHun]

Active connection setup
[HacTponka akTnBHoOro
coeavHeHwusl]

CenekTuBHas KHomka ans Bbl60pa JTOKanbHOrro nnn napTHepcKkoro CPUB
Ka4vecTBe akTUBHOIo coeguHeHunsa

Moapo6HocTH agpeca

TSAP' (ASCII)

TSAP nokanbHoro n naptHepckoro CPU B popmate ASCII

TSAP ID

TSAP nokanbHoro n naptHepckoro CPU B wectHaguarepuyHom dopmare

Mpw koHduUrypmposaHuu coeanHeHusa ¢ CPU S7-1200 vepes ISO on TCP ucnone3aynte B
pacwupeHun TSAP Ans naccuMBHbIX KOMMYHUKaLMOHHBIX NapTHEPOB TONbKo cumBorbl ASCII.
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MpoTokon ynpaBneHus nepepaden (Transport Control Protocol, TCP)

TCP — 370 cTaHgapTHLIN NpoToKor, onncaHHbii B RFC 793: Transmission Control Protocol.
OcHoBHon uenbto TCP aBnsieTca npegocTaBneHne ycnyr, obecneunBaomnx HagexHoe u
Ge3onacHoe coeguHeHne Mexay napamu nNpoLeccoB. ATOT NpOToKon obnagaet
cnegylwmnmMm CBONCTBaMU:

OhheKTUBHBIV KOMMYHUKALMOHHbIV NPOTOKOS, TaK Kak OH TECHO CBA3aH C annapaTHbIM
obecneyeHnem

MpurogeH ana o6bemMoB faHHbBIX cpegHero n 6onbloro pasmepa (oo 8192 6anTtoB)
lMpepocTaBnsaeT 3HauUUTENbLHO BonbLue yenyr AN NPUNOXeHNn, B 0COBEHHOCTU:

— BoccraHoBneHue B cnyyae owmoku

— YnpaBneHue NOTOKOM

— HagexHocTb

[MpoTOKON, OPMEHTUPOBAHHBIN HA COEANHEHMS

MoxeT ObITb OYEHb rMBKO UCMONb30BaH C CUCTEMaMM OPYrMX NPOM3BOAUTENEN, KOTOPbIE
nogaepxusatoT Tonbko TCP

B03MOXHOCTb MapLUpyTM3auum

MprMeHMMbI TONbKO CTaTUYeCKNE ANNHbI AaHHbIX.

Coo06LLeHns KBUTMPYHOTCA.

MprnoxeHus agpecyoTcsa C MOMOLLbIO HOMEPOB NOPTOB.

BoNbLUMHCTBO MPOTOKOMOB NOMb30BATENBbCKUX NpUNoxxeHun, Hanpumep, TELNET n FTP,
ucnone3aytoT TCP.

W3-3a Hannuusa nporpammHoro nHtepdenca SEND / RECEIVE TpebyeT 3aTpaTt BpeMeHu
Ha NporpaMmMmupoBaHue.

' Froperties %) lafa |y

Geneval  Conliquration
] L ST b BT

et

Cannritisn paiamelei

e

(] Fanman

el prtet. e ne -
et O 1 240 DO RO = U 1204 DD R L -
ket Pty L] LY L]
Sdgin L AT TE] AU T H
Lormection bt e BCF =
PIPEREe 1 1
ConnaTTn SIEH LT _Conmection 8 - L3 Garmaction (81 -
o Eisabiah st commemn Epsabioh ot commamon
Addiess detailli
Lpoal TRAF Farmae TLAF
TR (AR e 1hes

e ¥ 00 30 % 190 2 3030
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NapameTp ‘ OnpeneneHuve

General [O0wue]

End point: Partner [KoHe4HbI nyHKT: napTHep] | Vims, HasHayeHHoe CPU napTHepa (MpUeMHUKY)

Interface [MHTepdelic] VM5, Ha3Ha4YeHHoe nHTepdencam
Subnet [[MoaceTb] MMs1, Ha3Ha4YeHHoe noaceTam

Address [Agpec] HasHaueHHble IP-agpeca

Connection type [Tun coegnHeHusi] Tun npotokona Ethernet

Connection ID [ID coeanHeHwus] NAaeHTMMKaLMOHHbIN HoMep
Connection data [[JaHHble 0 coeauHeHNUM] Afpec xpaHeHUs1 AaHHbIX NOoKanbHOro 1

naptHepckoro CPU

Active connection setup [Hactpoiika aktnBHoro | CenektuBHas KHomMka asisi Bbibopa fokanbHOro unm
coeaHeHusl] naptHepckoro CPU B kayecTBe akTMBHOroO
coeauHeHns

Address details [[Mogpo6HocTn agpeca]

MopT (gecsaTn4HbIN) JlokanbHbii nopt CPU B gecatnyHom cdopmarte
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7.4 CnpaBo4Hble AaHHble

741 NMony4yeHune appeca Ethernet (MAC-agpeca) ana CPU

B cetax PROFINET MAC-agpec (Media Access Control address) siBnsietca
naeHTMNKaTOpoOM, Ha3Ha4YaeMbIM nNpoussoguTenem Ana naeHtudpukaumm. MAC-agpec
0ObIYHO COAEPXKMT 3aperncTpMpOBaHHbIN MAEHTU(MKALNOHHBIN HOMEP NPOU3BOANTENS.

CranpapTtHbi (IEEE 802.3) dhopmaTt ansa nevyatn MAC-agpecoB B yaobountaemon copme —
3TO LWeCTb rpynn U3 ABYX LWecTHaALaTepUYHbIX LMdp, pasgeneHHbix geducamu (-) unm
asoetounsimu (:), B nopsigke nepegaym (Hanpumep, 01-23-45-67-89-ab nunu
01:23:45:67:89:ab).

YkasaHue

B kaxxgbii CPU Ha 3aBoge 3arpyxaeTcs NOCTOSAHHbIN, YHUKanbHbin MAC-agpec. Bobl He
MoxeTe namennts MAC-agpec CPU.

MAC-agpec HanevaTaH cnepeam, B HmxkHeM nesom yriy CPU. YTobbl MeTb BO3MOXHOCTb
npountath MAC-agpec, Hy>KHO OTKPbITb HUXKHUE OTKUOHbIE KPbILLKM.

HIIIARAT DAIIAN M
B 13

L
ramor | o
B0 | 0
WANT | O
L)
=

ESD SENSIIE] s
11101001 Sz cg et
o =
S | 5

)] MAC-agpec
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PROFINET

7.4 Cnpagoy4Hbie OaHHble

MepBoHavanbHo CPU He nmenu IP-agpeca, a Tonbko yCTaHOBMNEHHLIN Ha 3aBoge MAC-
agpec. ObmeH gaHHbiMK Yepe3 PROFINET tpebyeT, 4Tobbl BCEM YCTpOMCTBaM Obin

Ha3Ha4eH yHukanbHbIN IP-agpec.

Extended download te device

Conigraed acon modas o TLE1®
Devicn [ T Adivnsa
M CUIMECOTD. IO TR0

PG nserdace for kading O LB 100 U8 TO P
. M

Apceyyikin Sreons in taget subnet o b gl gtcerp ke dion )

Devicn [ Tt Addiogda Targit device
- £71 300 T GBO00E0EII =

- = - = i :

e

| ' Sannel |

282

Wcnonbayite dyHkumio CPU
"Download to device [3arpy3uTb
B YCTPOWCTBO]" 1 gnanorosoe
okHo "Extended download to
device [PacluvpeHHas 3arpyska
B YCTPOWNCTBO]", YTOObI NOKa3aTb
BCE JOCTYMHbIE CETEBbIE
yCTponcTBa 1 obecneunTb,
4yTObbI BCEM MM ObINKU
Ha3HayeHbl YHuKanbHble |P-
agpeca. OTo AManoroBoe okHO
oTobpaxaeT Bce AOCTYMHble U
MMeloLLmMecs yCTpONCTBa C
HasHayeHHbIMK UM MAC u IP-
agpecamun. MAC-agpeca
0COOEHHO BaXkHbI AN
naeHTuduKkaLmm ycTpomucTs, He
MMeLLINX HeobXxoanmMoro
yHUKanesHoro IP-agpeca.
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7.4 Cnpagoy4Hbie OaHHble

7.4.2 KoHdurypupoBaHue cuHxpoHusupyouiero cetesoro npotokorsna (NTP)

CuHxpoHusmpytowmin ceteon npotokon (Network Time Protocol, NTP) wupoko
NCMNonb3yeTcs Ans CUHXPOHM3aLUMM YacoB KOMMbIOTEPHBIX CUCTEM C CepBepamm TOYHOIO
Tekywero BpemeHu B cetn MiHtepHeT. O6bIYHO OH o6ecneyvmBaeT TOYHOCTb MEHEE OLHOM
Munnuncekynabl B JIBC n [O HECKONBKUX MUNNNCEKYHS B rnobanbHbiX ceTax. ObblYHbIe
koHdurypauum NTP ncnonb3yoT HECKONBbKO pe3epBHbIX CEPBEPOB U pasnnyHble NyTu B
ceTsx, 4Tobbl 06ecneynTb BbICOKYHD TOYHOCTb U HAAEXHOCTb.

Mopcets NTP paboTaeT ¢ nepapxueit ypoBHEN, B KOTOPOW KaX4OMY YPOBHIO MPUCBOEH
HOMep, Ha3blBaeMbli cnoem (ctpaton). CepBepbl cnod 1 (NepBUYHbIE) HA CAMOM HUXKHEM
YPOBHE HEMOCPEACTBEHHO CUHXPOHU3MPYIOTCS C HaLMOHaNbHbIMMK Cry)X0aMu BpeMeHMN.
CepBepbl cros 2 (BTOpUYHbIE) Ha cneaytoLeM, 6one BbICOKOM, YPOBHE CUHXPOHU3MPYHOTCSA
c cepBepamu crost 1 v Tak ganee.

I'Iapameprl AnA CUHXPOHU3aunn BpeMeHun

B okHe Properties [CBowicTBa] BbibepuTe nyHKT "Time synchronization [CuHxpoHu3aums
Bpemenun]". NopTtan TIA oToGpaxaeT agnanoroBoe okHo Time synchronization:

Time synchronization

+ Enable time-of-day synchronization using NTP mode

Server1; 192 163 .0 .21
Server2. 192 168 .0 322
Server3d. 192 163 .0 .23
Serverd: 192 168 .0 .24
Update intersal: 10 SEC

Yka3saHue

Bce IP-agpeca KoHUrypupyoTcs, Koraa Bbl 3arpy>aeTte npoekT.

Cnep,yrom,aﬂ Tabnuua onpepgendeT napamMeTpbl CUHXPOHU3aLUnn BpeMeHU:

NapameTp OnpegeneHue

Enable time-of-day LLlenkHnTe Ha TpUIrepHON KHOMKe, YToObI pa3bnokMpoBaThb
synchronization using NTP mode | cuHxpoHu3aumio BpemeHu ¢ nomoubio cepaepos NTP.

[Pa3bnokupoBaTb CUHXPOHU3ALMIO
BpeMeHU, ncnonb3ysa pexxum NTP]

Server 1 HasHayeHHbIN IP-agpec ons cepBepa ceTeBOro Bpemenu 1
Server 2 HasHaveHHbIV IP-agpec Ans cepBepa CeTeBOro Bpemenu 2
Server 3 HasHaveHHbIV IP-agpec Ans cepBepa CETEBOro BpeMeHU 3
Server 4 HasHayeHHbIV IP-agpec ans cepsepa ceTeBOro BpeMeHU 4
Time synchronization interval 3HadeHune nHTepBana (Cek)

[MHTepBan cuHxpoHusauum

BpEMEHM]
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AByxTouye4yHasa cBA3b (PtP)

CPU nopgepxvBaeT NpoTokon AByxToyeuHon ceasu (PtP) ona nocnegosaTenbHoro obmeHa
AaHHBbIMW Ha OCHOBE CMMBOJIOB, B KOTOPOM NOSb30BaTENBLCKOE NPUINOXEHNE MONHOCTLIO
onpegenseTt U peanusyeT NpeanoyTUTEnbHbIN NpoTokon. PP npepgoctaBnaeT makcnumym
cBoboapl U rMbKoCcTH, HO TpebyeT BonbLuMx 3aTpaT Ha peanusauuio B nporpaMmme
nonb3oBaTens.

P e PtP npegnaraet 6onbLioe pasHoobpasue
BO3MOXHOCTEN:

I * [lpAmas nepegada AaHHbIX HA BHELLHEE
' YCTPOWCTBO, Hanpumep, NpuHTEp

* [lpuem gaHHbIX OT OPYruX YCTPONCTB,
Hanpumep, CYMUTbIBaTENEN LUTPUX-KOAa,
cunTbiBaTENEN YCTPOMUCTB
BblCOKOYacToTHOWM naeHTndmukaymm (RFID),
BMAEOKaAMEpP U CUCTEM TEXHUYECKOTO
3peHusa apyrux upM u MHOTMX Apyrux
TWMNOB YCTPOWNCTB

* OOMeH MHdopMmaLluen, nepegaya n Nnpuem
[AaHHbIX C NMOMOLLbIO APYrMX YyCTPOWCTB,
Hanpumep, yctponcte GPS, Bugeokamep
WIN CUCTEM TEXHUYECKOTO 3pEHUS OPYInX
dupm, paguomMoaeMOB U MHOTOro Apyroro

PtP-cBsA3b 0becneumBaeT nocnegoBaTerbHbIN 0OMEH JaHHLIMU C MOMOLLBIO CTaHAAPTHbIX
YHMBeEpPCanbHbIX aCUMHXPOHHbIX Npuemonepenatyunkos (UART), koTopble nogaepxveatoT
pasnuyHble CKOPOCTU Nepeaayn 1 KOHTPOIb YeTHOCTU. KOMMYHMKaLMOHHBIA Mogynb RS232
unun RS485 (CM) npefocTaBnsieT anekTpuyeckun nHtepdenc ansa ocyulectesnexms PtP-
CBSA3N.

STEP 7 Basic npegocraBnsieT bubnmoTekn koMaHa, KOTopble Bbl MOXETE MCMONb30BaThb Npu
nporpamMmmMupoBaHn CBOETo NPUITOXeHUs. AT BnbnmoTekn cogepxat yHkuun PtP-ces3un
AN cnegywmnx NpoTOKOSIOB:

e npotokon USS ans npMeogos

® npoTtokon master-yctporictea Modbus RTU

® npotokon slave-yctponctea Modbus RTU
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Heyxmoueyras cesasb (PtP)
8.1 Ucnonb3osaHue KOMMYHUKaUUOHHbIX MOOyriel RS232 u RS485

8.1 Mcnonb3oBaHMe KOMMYHUKAUMOHHBIX Mogyrnen RS232 u RS485

[Ba KoMMyHMKauunoHHbIX mogynsa (CM) obecneumnBatoT nHtepdenc ansa PtP-ceasu: CM 1241
RS485 (ctp. 369) 1 CM 1241 RS232 (ctp. 370). Bl MOXeTe nogkntoumTb 4o 1pex CM
(ntoboro Tmna). YcraHasnueante CM cnesa ot CPU unu gpyroro CM. [lanbHenwwyto
WMHopmaLmo 06 yCTaHOBKE U CHATUM MoAynen Bbl HanageTe B rnase "MoHTax" (cTp. 30).

KoMMyHMKaLMoHHble Moaynu RS232 n RS485 nmetoT cneayrowme xapakTepUCTUKN;
® [lopT c noTeHUManbHOWN pa3Bsi3Kkom

L4 I'Iou,/:l,ep>KKa NPOTOKOOB JJ,ByXTOLIe‘-IHOI7I CBA3N

e KoHdurypmpoBaHue 1 nporpaMmmMmpoBaHne ¢ NOMOLLbI PacLUMpPeHHOro Habopa KoMaHa 1
BMBNNOTEYHBbIX OYHKLUIA

® llHovKaums AencTBuK Mo nepegadve n npmemy ¢ NoMoLLbH CBETOANO0L0B
® JlnarHoCcTU4eCKMIA CBETOOMNOA
® [lutaHue 4yepe3 CPU. HeT Heob6xoaMMOCTV BO BHELLHEM MUTAHWM.

HanbHenwyo nHdhopmauuio Bel HangeTe NO4 3arofioBKOM TexHUYeckne aaHHble
KOMMYHWKaLMOHHbIX Moaynen (cTp. 369).
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8.2 KoHgbuzypuposaHue KOMMYHUKaUUOHHbIX 11OpmMo8

8.2 KoHdurypuposaHne KOMMyHUKaLMOHHBIX MOPTOB

KOMMyHVIKaLJ,I/IOHHbIe Moy mMoryt ObITb CKOHCbVIprVIpOBaHbI OByMA crnocobamu:

e CkoHurypupyiTte B KoHdurypaumm yctporicts STEP 7 Basic napameTpbl nopta
(ckopocTb NepegaYm n KOHTPOMb YETHOCTM), NapaMeTpbl Nnepegayn 1 napameTpbl
npyvema. Hactpowiku koHurypauum yCcTporNcTB NOCTOSAHHO xpaHaTca B CPU. O1n
HACTPOMKM CTaHOBATCH AENCTBUTENBHBIMU NOCNE BbIKNIOYEHNS U NOCNEeaYLWero
BKMOYEHUSA NUTaHua nnm nocne nepexoga u3 RUN B STOP.

e [lns yctaHoBKku napameTpoB ucnonbdynte komaHabsl PORT_CFG, SEND_CFG un
RCV_CFG. Hactpowiku nopTta, yCTaHOBIEHHbIE 3TUMUN KOMaHZaMW, ENCTBUTENbHDI, MOKa
CPU Haxogutcsa B pexxume RUN. lNocne nepexona B coctossHue STOP unu BbIKNKOYEHUS
1 NOCNEAYIOLEro BKITYEHUS NMMTaHMSA HAaCTPOWKM NopTa BO3BPaLLAlOTCS K 3HAaYEHMAM,
YCTaHOBMEHHbIM B KOHpUIypaLuum yCTponCTB.

Mocne KoHGUrypupoBaHus annapaTypbl (CTp. 77) BbINOMHUTE NapaMeTpu3auunio
KOMMYHWKALMOHHBIX MHTEPdENCOB, BbibpaB oanH 3 CM B cBOEN CTOMKe.

Bknagka "Properties [CBowncTBa]" okHa npocmoTpa
napameTpoB oTobpaXkaeT napamMeTpbl BbiIOpaHHOro
CM. Bbibepute "Port configuration [KoHdurypaums
nopta]" ons pefakTMpoBaHUa cnenyoLmx
napameTpoB:

* CkopocTb nepegauu

*  KOHTpONb 4YeTHOCTH

Jea i
[

* Yucno cronosbix 6UTOB Topms | st
* YnpaBneHue notokom (Tonbko RS232) R S

» Bpems oxuganus e L —
Kpome ynpaBneHusi NOTOKOM, napameTpbl
KOHdpMrypauum nopta oguHaKoBbl, HE3aBMCMMO OT
TOro, KOHUrypupyeTe Bbl KOMMYHUKALIMOHHbIN
mMoaynb RS232 unu RS485. 3HaueHus napameTpos
MOTyT ObITb pa3nMYHbIMMU.

ARFE |

MopT MOXeT ObITb Takke CKOHPUIrypupoBaH (Mnu CyLLecTBYOLLAA KOHpUrypaunst MoxeT
ObITb 3MeHeHa) U3 NporpaMMbl NOMb30BaTens ¢ nomoLlsto komaHasl PORT_CFG (cTp.
294).

Yka3aHue

3HayeHuns napameTpoB, ycTaHoBneHHble koMaHgon PORT_CFG B nporpamme
nosb3oBaTernsi, 3aMeHSI0T HAaCTPOWMKN KOHMrypaumm nopta, yctaHoBMneHHble u3 STEP 7
Basic. O6paTtute BHUMaHue, Yto S7-1200 He coxpaHsieT NnapamMeTpbl, yCTaHOBIIEHHbIE
komangon PORT_CFG, B cny4ae BbIKIMHOYEHNSA MUTaAHUA.

CkopocTb nepeaauu: o ymonyaHuio cKopocTb nepegayn coctaenset 9,6 Kout B
cekyHay. [onycTMMbIMU 3HAYEHUSIMU ABIISIIOTCA:

300 bopg 2,4 Kont/c 19,2 Kéut/c 76,8 Kéut/c
600 bop 4,8 Kéut/c 28,4 Kout/c 115,2 Kbut/c
1,2 Kbut/c 9,6 KbuT/c 57,6 KouT/c
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8.3 YnpaeneHue nomokamu

KoHTponb YyeTHocTH: [10 yMOn4YaHMIO KOHTPOSb YEeTHOCTM OTCYTCTBYET. [JonycTuMbIMU
3HAYEHUSIMU ABMSAOTCA:

® No parity [KOHTpOnb YeTHOCTM OTCYTCTBYET]

e Even [[MpoBepka Ha YeTHOCTb]

e (Odd [lMpoBepka Ha HEYETHOCTb]

® Mark (GUT KOHTPONSA YETHOCTM BCErga yCTaHOBMEH B 1)
® Space (OUT KOHTpONs YeTHOCTM Bcerga yctaHosneH B 0)

Yucno cronoBbIX 6UTOB: YMCNO CTONOBLIX BUTOB MOXET OblTb paBHO OQHOMY UMW ABYM.
Mo ymonyaHuio oguH.

YnpaBneHue NoTokom: [1ns KOMMyHMKaLMOHHOro Moayns RS232 Bbl moxeTe BbibpaThb
annapaTtHoe unu NnporpaMmMHoe yrnpasneHue NoTOKOM, Kak 3TO ONMcaHo B pasfene
"YnpaBneHue notokamu" (cTp. 282). Ecnu BbiGpaHo annapaTHoe ynpaBrieHMe NOTOKOM, TO
Bbl MOXeTe BblopaTth, byaet nu curHan RTS Bcerga BkntoyeH unn RTS BkntovaeTtcs. Ecnim
BbIOpaHO NporpamMmmHoe ynpasreHne NoToKoM, TO Bbl MOXeTe onpeaenute cumorsbl ASCII
ana XON n XOFF.

KoMMyHMKaLMOoHHbIN Moaynb RS485 He nogaepxmBaeT ynpaBrieHUs MOTOKOM.

Bpems oxuaaHua: Bpemsa oxuaaHus onpeaensieT BpeMsi, B Te4eHne KOTOporo
KOMMYHWKaLNOHHbIA MOAYb oxuaaeT npuema curHana CTS nocne RTS, nnu npuema XON
nocne npunema XOFF, B 3aBMCMMOCTM OT TUNa ynpaBneHns noTokom. Ecnun Bpems oxngaHus
UcTekaeT 40 TOro, Kak KOMMYHWUKaLUMOHHbIM Mogynb npumeT oxuagaemsii CTS unmn XON, 10
KOMMYHUKaLMOHHbIV MOAyIb NpepbiBaeT onepaLmio nepegayn 1 Bo3spallaeT owmnbdky B
nporpammy none3osaTens. Bpems oxugaHusa sagaeTca B MUnnucekyHaax B gnanasoHe ot 0
0o 65535 munnucekyHa.

8.3 YnpaBrneHue notTokamm

YnpasneHvne NnoTokamu — 3TO MexaHW3M BblpaBHUBaHUSA NOTOKOB NepefaBaeMbIX U
NPYHUMaEMbIX AaHHbIX, YTOObI AaHHbIE HE TePANUChb. YNpaBneHne NoTokamu rapaHTmpyer,
YTO NepefatoLlee yCTPOMCTBO He nepefacT 6onbLue MHdopmauumn, 4eM CMOXET obpaboTaTb
npyvHUMatoLLee yCTPOMUCTBO. YNpaBneHue noTokaMmm MOXeT NPon3BoANTLCS annapaTHO Miu
nporpammHo. CM RS232 nogaepxmBaeT Kak annapaTHOe, Tak U MporpaMmHoe ynpasneHve
notokamu. CM RS485 He nogaepxuBaeT ynpasneHnsa notokamu. Bel onpegensete tvn
ynpasrneHus noTokamu npu KoHUrypmposaHuu nopta (cTp. 281) unm komaHaon
PORT_CFG.

AnnapaTtHoe yrnpaBneHue NoTokamm OENCTBYET Yepes curHarbl FOTOBHOCTU K Nepeaave
(Request-to-send, RTS) u rotoBHoCTM K npuemy (Clear-to-send, CTS). Y CM RS232 curHan
RTS nogaetcs ¢ koHTakTa 7, a curHan CTS npuHumaeTcs Yepes KoHTakT 8. CM 1241
ABnseTca TepMmHanbHbiM o6opygoBaHmeM (Data Terminal Equipment, DTE), koTopoe
obecneunBaeT RTS B kauecTBe Bbixoga 1 KoHTponupyeT CTS Ha Bxoge.
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8.3 YnpaeneHue nomokamu

AnnapaTHoe ynpaBneHue noTokamu: BKroYaembin curdan RTS

Ecnu pa3bnoknpoBaHo annapaTHOe yrnpaBreHne NoTOKOM C BKITHOYaeMbIM curHanom RTS
ansa CM RS232, To moaynb aktuBmampyet curdan RTS anst otnpaBneHusa gaHHbix. OH
KOHTponmpyeT curdan CTS, 4yTobbl onpefenvTb, MOXET N NpMHMMatoLLEee YCTPOUCTBO
NPUHATL AaHHble. Ecnn curHan CTS akTuBeH, TO MoAyNb MOXET nepeAaBaTb AaHHbIE, MOKa
curHan CTS ocTtaetcsa aktnBHbIM. Ecnun curHan CTS cTaHOBUTCS HEaKTUBHbLIM, TO Nepegava
JOIMKHa OCTaHOBUTbLCA.

Mepenava Bo3oOHoBNSAeTCS, korga curHan CTS cHoBa CTaHOBUTCA akTUBHbLIM. Ecnn curHan
CTS He akTMBMU3MpYyETCH B TEYEHMNE CKOHPUINYPUPOBAHHOIO BPEMEHU OXMAAHUS, TO MOAYIb
npepbiBaeT nepegady n Bo3spallaeT olwmnbKky B nporpammy nornb3oBaTens. Bol 3agaete
BpeMS 0XraaHus npu KOHUrypmposaHumn nopta (cTp. 281).

YnpaBneHne NoTOKOM C BKIoYaeMbIM curHanom RTS nonesHo gnst yCTponucTB, KOTopbie
TpebytoT curHana o ToM, YTo Nepefaya akTuBHa. [IpuMepoM MOXET CNYXXUTb PaanoOMOEM,
KoTopbIn ucnonb3yet curHan RTS B kayecTse "kniova" ons aktnemsaumu
pagvonepeaaTyvka. YnpaBeHe NoToKOM C BKMoYaeMbliM curHanom RTS He
(PYHKLMOHUPYET CO CTaHAapTHbIMU TenedoHHbIMKU MogeMamu. [nga TenedoHHbIX MOgEMOB
ucnone3dynte onuuio "RTS always on [RTS Bcerga BknioveH]".

AnnapaTHoe ynpaBneHue notokamu: RTS Bceraa Bkno4eH

B pexume "RTS always on" CM 1241 yctaHaBnueaeT RTS B akTUBHOE COCTOSIHUE MO
yMOMYaHuio. YCTPONCTBO, Hanpumep TenedOoHHbI MogeM, KoHTponvpyeT curHan RTS u3
CM 1 ncnonb3yeT 3TOT CUrHar Kak CMrHan rotToBHOCTK K npuemy. Mogem nponssogut
nepepadvy B CM, korga curHan RTS akTuBeH, T.e. Korga TenedoHHbIn MogeM pacnosHaeT
akTmBHbIN curdHan CTS. Ecnn RTS He akTuBeH, To TeneOoHHbIN MOLEM HUYETO He nNepenaeT
B CM.

YT1o6bI N03BONUTL MOAEMY NepefaBaTh AaHHble B CM B nto6oi MOMEHT BPEMEHM,
CKOHbUrypupymTe annapaTtHoe yrnpaBrneHue noTokom c onumen "RTS always on [RTS
Bcerga BknoyeH]". Takum obpasom, CM Bce Bpemsa nogaepxmeaeTt curHan RTS B akTBHOM
cocToaHun. CM He geakTuBmM3nMpyeT curHan gaxe B TOM crnydae, eCnu Moayrnb He MOXET
npuHUMaTb cMMBO-bL. [NepepatoLLiee yCTpOMCTBO AOMKHO rapaHTUpoBaTh, YTO OHO He
nepenonHUT NnpuHumatowmn ycgpep CM.

Mcnonb3oBaHMe curHanoB roTOBHOCTU TePpMUHanNa K nepegaye gaHHbix (Data Terminal Block
Ready, DTR) u rotoBHocTn mogema (Data Set Ready, DSR)

CM yctanaBnmBaeT DTR B akTMBHOE COCTOsIHME AN1s NF0GOro Tmna annapaTHoro
ynpasneHus notokamu. Mogynb NponsBoaunT nepeaady TonbKo Toraa, korga curHan DSR
cTaHoBMTCA akTUBHbIM. CocTosHne DSR aHanusnpyeTcs TonNbko B Havane onepauumm
nepegayn. Ecnn DSR cTaHOBUTCA HeaKTVBHbBIM MOCIe Havyana nepegayv, To nepegaya He
OCTaHaBnuBaeTCs

I'IporpaMMHoe ynpaBneHne NOTOKOM

lMporpammHoe ynpaBneHne NOTOKOM UCMONb3yeT AN ynpaBrneHusi NOTOKOM cneumarnbHble
CUMBOIbI B COOOLLEHNSX. TMMK cumBonamm aensitotcst cumaonbl ASCII, koTopble
npeactasnsoT XON n XOFF.

XOFF ykasbiBaeT, 4To nepefgaya gormkHa octaHoBuTbes. XON ykasbiBaeT, UTo nepegavy
MO>HO BO30OHOBUTB.

Korga nepepatolee yctporctso npuHnumaet cumson XOFF oT npuHMMatoLLero ycTpomcTBa,
OHO OCTaHaBnMBaeT nepegadvy. lNepegava Bo306HOBNAETCS, KOrga nepegalee
ycTponcTteo npuHumMaeT cumBon XON. Ecnn oHo He npuHnmaeTt cumon XON B TeyeHne
BPEMEHWN OXMAaHWNS, KOTOPOe onpeaenseTcs B KoHpurypauum nopta (ctp. 281), CM
npepbiBaeT nepegady 1 Bo3BpallaeT ownbky B NporpaMmy nornb3oBaTens.

lMporpammHoe ynpaBneHe NoToKoM TpebyeT NONHOAYMNEKCHOW CBSA3M, TaK Kak
NPUHUMaOLLMIA NapTHEP AormkeH 6biTb B cocToaHMM nepenaTte XOFF nepepatowemy
napTHepy, Korga ocyLlecTnseTca nepegaya. lNporpammHoe ynpasneHne noTokom
BO3MOXHO TOSbKO C COOBLLEHNsIMU, cogepXawumm Tornbko cumeorbl ASCII. [1BonyHble
NPOTOKOJbl HE MOTYT NCMOMb30BaTb MPOrPaMMHOE YrpaBrieHNe NOTOKOM.
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8.4 KoHgpuzypuposaHue napamempos rpuema u rnepedayu

8.4 KoHdurypupoBaHmne napameTpoB npuema u nepepaym

Mpexae yem MNJIK cmoxeT NpuHATL yyacTue B PtP-cBA3N, Bbl JOMKHBLI CKOHAUIypupoBaTh
napamMeTpbl 4518 nepegayun n npuema coobLieHnn. ATn napameTpbl onpeaensioT, Kak
OOMKHa AencTBoBaTh CBA3b Npu nepegade coobLueHnin B Lenesoe yCTPOUCTBO U Npueme
CO00OLLEHNI 13 LIeneBoro yCTponcTBa.

KoHdurypupoBaHue napameTpoB nepenayiu

General

¥ General

- BEJES nterince
Genersl

Mpw koHurypmposanum CM Bbl
onpegenseTe, Kak nHTepdenc
CBSA3M nepefaeT AaHHble, 3aJaBasi
ceoncTBo "Transmit message
configuration [KoHdurypupoBaHume
nepegaBsaeMbix coobleHnn]" ans
BblibpaHHoro CM.

Teanamit messane configurstion
Transmit options

Port configuration

b Recene mesifage

10 nddvesse sHW i Send break stmessage start

Bbl MOXeTe Takke AMHAMUYECKN KOHPUTYPUPOBATb UM U3MEHATL NapaMeTpbl nepegaydun
coo0bLLeHMI U3 NporpamMmbl nonb3oBartens, ucnonb3ys komaHgy SEND_CFG (ctp. 296).

YKka3aHue

3HauyeHnsa napameTpos, ycTtaHoBneHHble komaHaon SEND CFG B nporpamme
nornb3oBaTensi, 3aMeHsI0T HAaCTPOVKKN KoHurypaumm nopta. Obpatute BHMMaHue, yto CPU
He coXpaHsieT napamMeTpbl, ycTaHoBneHHble komangon SEND _CFG, B cny4vae BbIkoYeHUs

niuTaHug.

MapameTp OnpegeneHue

RTS On delay OnpegenseT BpeMs oxuaaHus nocne aktmsusaumm RTS nepen Havanom

[3apepxka BknoyeHns | Nepedayn. [inana3oH BpemeHun coctasnseT ot 0 Ao 65535 Mc, 3HaYeHue

RTS] no ymon4yaHuio pasHo 0. TOT napameTp AeiCTBUTENEH TOMbKO TOrAa,
Korga B koHdurypaumm nopta (cTp. 281) ykasaHo annapaTtHoe ynpasreHue
notokom. CTS aHanusmpyeTcs No NCTEYEHNN BPEMEHN 3a0EPXKKM
BKntoveHusa RTS.
OT0T NnapaMeTp AeNCTBMTENEH TONbKO Ans mogynen RS232.

RTS Off delay OnpegensieT BpeMs oxuaaHus nepen geaktmsmsaumnen RTS no okoH4YaHUn

[3apepxka nepegayv. fluanasoH BpemeHn coctaensiet oT 0 go 65535 mc, 3HaveHue

no ymonyaxuio pasHo 0. ATOT napameTp AeNUCTBUTENEH TONMbKO Toraa,
Koraa B koHcurypauum nopta (cTp. 281) ykasaHo annapaTHoe ynpasrieHvne
MOTOKOM.

OTOT napameTp AencTBMTENEH TONbKO AN Mmoaynen RS232.

BblkMoveHnss RTS]

Send break at message
start [[NepenaTtb naysy B
Havane cooOdLeHus]
Number of bit times in a
break [Yucno TakToB
nepegayv B naysej

YKkasbIBaeT, 4TO B Hayarne Kaxaoro coobLieHuns nepegaeTcs naysa rno
UCTEYEeHNN BpEMEHU 3aAepXKu BKtoveHns RTS (ecnu
ckoHdurypupoaHo) 1 npu atom CTS akTuBEH.

Bbl onpenensieTe, CKONMbKO TAaKTOB COAEPXUT May3a, B TEYEHNE KOTOPOWN
NVHWA yaepxunBaeTcs B ABOMYHOM cocTosiHum 0. Mo ymonyaHuio 12,
Makcumym 65535 [0 rpaHMYHOro 3HadeHus 8 cekyHa.

Send idle line after a
break [[NepenaTb
MHdOopMaLMIO O
NpoCTOe NUHWUK nocre
nays3bil]

Idle line after a break
[MpocTon nuHum nocne
naysbil]

YkasblBaeT, 4To nocne naysbl B Hayane coobLueHusi nepeaercs
MHopMaLMs O MPOCTOE MUHUMN.

MapameTp "Idle line after a break" onpegensieT, ckonbko TakToB ANUTCA
NPOCTON NNHUK, KOrAa NNHUS YaepXuBaeTcs B coctosHum 1. Mo
ymonyaHuo 12, makcumym 65535 g0 rpaHMYHOro 3HaveHus 8 cekyHa.
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8.4 KoHgbueypuposaHue napamempos npuema u nepedayu

KoHdurypupoBaHue napameTpoB npuema

General B koHurypauum ycTponcTs Bbl
: :;::::‘!M“e Recehve message configuration onpeﬂenﬂe-re’ Kak VIHTepd)eVIC
General Mezsage start CBA3N OO0JKEH NpUHMUMaThb AaHHble

Part configleation
Transmit ressage

M KaK OH pacno3HaeT Ha4ano u
KOHeL, coobLleHns. 3agante aTu
Mg 3ragE stan ‘Starton specisl condigion
Message end : . napameTpsbl Ans BbibpaHHoro CM
s L ; o vth e B OkHe "Receive message
B configuration [KoHdurypuposaHue
NPUHUMAaEMbIX coobLLeHN]".

o = 'Searton sy character

Bbl MOXeTe Takke AMHAMUYECKN KOHUIYprMpoBaTb UK N3MEHATL NapaMeTpbl NpuemMa
coobLeHnn n3 nporpaMmmel nonb3oBaTens, ncnonbdysi komanagy RCV_CFG (cTp. 298).

YkasaHue

3HayeHus napaMeTpoB, ycTaHoBneHHble komaHgonm RCV_CFG B nporpamme nonb3osBarerns,
3aMEHSIIOT HaCcTPOWKKM KoHurypauum nopta. ObpaTtute BHUMaHWE, YTO NapameTpbl,
ycTtaHoBneHHble komangon RCV_CFG, He coxpaHsitoTcs B CPU B criyyae BbIKNioYeHus
nMTaHus.

HanbHerwyto nHcbopmaumio Bel Hangete nog 3aronoskom KomaHga RCV_CFG.
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8.4 KoHgpuzypuposaHue napamempos rpuema u rnepedayu

MapameTpbl HaYana coo6LleHus

Bbl MOXeTe onpeaenuTb, Kak KOMMYHUKALMOHHBIA MOOYMb pacno3HaeT Hayano CoobLLEeHUs.
HayarnbHble CMMBOSbI U CUMBOSbI, COCTaBNSOLINE COOBLLEHME, BXOAAT B MPUHUMAIOLLUIA
Bydep fo Tex nop, noka He ByAET BbIMOMHEHO CKOHMUIYPUPOBAHHOE YCNOBME KOHLA
coobLeHuns.

MoxeT 6bITb 3a4aHO HECKOMBKO YCNoBUin Havana coobLieHus. Bece aTu ycrnosms SOMKHbI
ObITb BbINOMHEHDI, Npexae YeM OyaeT pacno3HaHo Havano coobLleHus. Hanpumep, ecnu
Bbl CKOH(IUIYpUpoBarnu BpeMs NpoCTos NMUHUN U ONpeaerneHHbIn HavanbHbli cumeon, To CM
cHauyana 6ygeTt oxuaaTb BbIMONHEHNs TpeboBaHMA O BPEMEHW NPOCTOS NIMHMK, @ 3aTeM
3a4aHHOro HavanbHoro cumBona. Ecnv Gyget NpuMHAT KakOW-TO ApYron CUMBON (He
3a4aHHbIN HavanbHbIN cumBon), To CM cHoBa HavyHeT nouck Havana coobLeHns co
BPEMEHU NPOCTONA FIMHUMN.

Mopsaok NpoBepKM CTapTOBbLIX YCIOBUMN:
® [IpocTor NUHUM
e [laysa Ha nuHUK

e CuymBON MUK nocregoBaTenlbHOCTM CUMBOJIOB

Mpu NpoBepKe HECKOSBKMX CTapTOBbIX YCIOBWIA, ECIN OAHO U3 YCITOBUIA HE BbIMOJTHEHO, TO
CM cHoBa Ha4yHeT NPoBePKY C NepBOro HE0HXoOANMOro YCroBusl.

MapameTp OnpegeneHve

Start Character 370 ycrnoBue ykasblBaeT, YTO COOBLLEHE HauMHaEeTCs Npy YCneLwHoM
character [CumBon npveme onpeaeneHHoro cMMBona. AToT CMMBOI ABNSETCH NEPBbIM

ONns Havana CMMBOMOM B coobLeHun. Jliobor cumBon, NPUHATLIA Nepes 3TUM
coobLeHns] KOHKPETHbIM CMMBOSOM, ByeT NPOUTHOPUPOBAH.

Start on Any Character | 3710 ycrnoBue ykasblBaeT, YTO COODLLEHNE HauMHAETCS NpY YCNeLHOM
[Havano c no6oro npueme noboro cumeona. AToT cMmBon 6yaeT NepBbIM CUMBOJIOM B
cvmMBona) coobLLeHnM.

Line Break [[May3a Ha | 3To ycrnoBue ykasbiBaeT, YTO onepauus no npuemy coobLLeHMs OOIMKHA
nnHun] HayaTbCs Nocrne npueMa cumMBona naysbl.

Idle Line [MpocTon 370 ycnosue ykasbiBaeT, YTO NpUem coobLLEeHNS AOMKEH HaYaTbCsa Nocne
nnHUN] TOro, Kak MpyHUMaroLLas NMHUSA B TeYEeHVe 3a4aHHOr0 YMCra TakToB

nepegadn Haxogunack B npoctoe. Kak Tonbko aTo ycnosue 6y,u,eT
BbINOJIHEHO, HAYHETCA NpUuem coobLeHus.

Special condition: YKka3blBaeT, YTO NPM3HAKOM Hayana coobLLeHNs ABNsieTca onpeaeneHHbIn
Recognize message | ¥MBor. 1o ymonyanmio 370 cMBON Havana Tekcra STX.

start with single
[Ocoboe ycnosue:
PacnosHaBaTtb Hayano
coo0LLeHns no
ogHOMY cumBony]
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8.4 KoHgbueypuposaHue napamempos npuema u nepedayu

MapameTp

OnpeneneHune

Special condition:

Recognize message
start with a character
sequence

[Ocoboe ycnosue:

PacnosHaBaTb Hauano
coobLLeHns no

YKasblBaeT, YTO MPU3HAKOM Hayana coodLeHnst aBnsieTcs
nocnenoBaTeNbHOCTb ONPeAeneHHbIX CUMBOIIOB. [Ansi kaxaomn
nocrnenoBaTenlbHOCTU MOXHO onpeaenuTb Ao 5 cumonos. [Ansa no3avumm
KaXkgoro CMMBOJ1a MOXHO YKa3aTb UM KOHKPETHbIN LWEeCTHaALATEPUYHbIN
CMMBOJT, UMK YTO 3TOT CUMBOJ UTHOPUPYETCS NPY CONOCTaBIEHUN
nocnegoBaTenbHOCTEN.

Bxoasume nocnenoBaTenbHOCTM CPaBHUBAKOTCS CO
CKOHOUIypMpPOBaHHbLIMW YCNOBUSAMY Havana co00LLEeHMs, NoKa kakoe-nnbo

nocnegoBaTesibHOCTU

CUMBOIOB] ycnosue He 6y,D,6T BbINONHeHo. Kak Tonbko ycrosue Havana coobLeHus
BbINOJIHEHO, HA4YNMHAEeTCA aHalnn3 ycrnoBUa KOHLa coobLeHms.
Bbl MOXeTe ckoHdurypupoBaTh 40 5 nocnegosaTenbHOCTEN CUMBOSIOB,
KOTOpble Bbl MOXeTe pa3brnokMpoBaTtb 1 GNOKMpoBaTh No Mepe
HeobxoanmocTu. YcnoBue Havyana coobLyeHns BbINOMHEHO, Koraa
NnosiBNSETCS 0gHa U3 CKOHPUIYPUPOBaHHbBIX NOCNeA0BaTENbHOCTEN.

I'Ipmmep v Rechgnize mesznge stamwith & chasacter sequence

napameTpusaummn Humber of character sequences te define: 3

S-character message start sequences
Message stam sequence 1
Chech this Characmer, L
Characoer value (HEX: &4 1
Charsctes vahes (ASCI)

M ssage stork sequence 2
Check this character, o &
Character volue (HEX) A &4
Charscter value (ASCI)

B 3TOM KOHMUMrypaumm ycrosme Hayana coobLLUeHWs BbIMOIHEHO, Koraa

nosiBNSieTCA 04Ha U3 crieayoLmMx KoMOMHaLUuin CMMBOIOB:

* Korga npyvHumaeTcs nocnegoBaTenbHOCTb U3 NATU CUMBOJIOB, B
KOTOPOW nepBbIM cUMBONOM aBnsieTcs 0x6A, a natbim 0x1C. B aTton
KOHburypauum B no3mumsx 2, 3 u 4 MOryT HaxoamTbCs nobble CUMBOIIbI.
lMocne npnema NATOro CMMBONA HAYMHAETCH aHaNM3 YCroBUIA KOHLA
coobLeHMS.

e Koraga npuHumatoTcs nocrnegoBaTtensHo ABa cumBona 0x6A, KOTopbIM
npedlecTsyeT Nobon cumeon. B 3Tom crniyyae aHanus ycrnoBuii KoHLa
coobLeHMs Ha4YMHaeTcs nocne npuema BToporo cumeona 0x6A (3
cumsonos) CrmBon, NpeLlwecTByOLWmMn nepsoMy cumaony 0X6A,
BKIlOMaeTCs B YCNOBKEe Havana coobLueHus.

MpvMepbl nocnegoBaTenbHOCTEN, YAOBNETBOPSAIOLLMX YCNOBUAM Havana

COObLLIEeHNS:

* <nwobon cumeon> 6A 6A

* 6A1214181C

* 6A44A5D21C
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8.4 KoHgpuzypuposaHue napamempos rpuema u rnepedayu

MapameTpbl KOHLa cOobOLWeHunA

Bbl MOXeTe Takke onpefenntb, kKak MHTepdenc CBA3MN JOMKEH pacno3HaBaTb KOHeL,
coobueHus. Bbl MoxeTe CKOHGUIypUpoBaTb HECKOMBKO YCIOBUIN OKOHYaHMST COOOLLEHUS.
Ecnu nosiBnsieTcst ogHO U3 3TUX YCroBuii, coobLLeHne 3akaHYMBaeTCs.

Heckonbko ycrnoBun koHua coobLueHnsa moryT 6bITb 3agaHbl 0ogHoOBpeMeHHo. CoobLyeHne
OKaH4YMBaeTCc4, korga noboe U3 aTux ycrnosun ygosnetsopseTcs. Hanpumep, Bbl MOXeTe
3agaTb YCroBME KOHLIA COODLLIEHNS BpEMEHEM OXUAaHMS KoHUa coobuleHms B 300
MUMANCEKYH, BPEMEHEM OXMnAaHUs odepeHoro cumeona B TedeHue 40 TakToB nepenayn
1 MakcumMarnbHon anvHon 50 6anTt. CoobLLeHne 3aKOHYMTCS, ecnv ero Npuem 3anveT
fonbwe 300 MUNNNCEKYHA, UK ECNY MPOMEXYTOK MEXAY ABYMS CMMBOIaMU NpeBbilaeT
40 TakTOB Nepedayun, unu ecnu nNpuHaTo 50 6anTos.

MapameTp

OnpegeneHue

Recognize message
end by message
timeout [PacnosHaBaTtb
KOHeL, coobLeHns no
NCTEYEHUIO0 BpEMEHN
coo0ueHns]

KoHeL, coobLueHust HacTynaeT, Korga UctekaeT CKOHPUIYpUpoBaHHbI
WHTepBasn BpeMeHu 0XnaaHus koHua cooblleHust. OTcyeT BpeMeHu
OXWUOAHUS Ha4YMHaeTCsl, Koraa NpUHUMaeTcs NepBblid CUMBON B
COOTBETCTBUW C KpUTEPMEM Havana coobLueHns. 3HauyeHne No ymMonyaHuio
coctaBnseT 200 mc, a gnanasoH ot 0 go 65535 mc.

Recognize message
end by response
timeout [Pacno3HaBaTtb
KOHeL, coobLeHns no
NCTEYEHUIO BpEMEHN
oXuaaHus oTeeTa)

KoHeL, coobLeHusi HacTynaeT, Korga CKOHUIypMpoBaHHbIN MHTEpPBar
BPEMEHMN OXMAaHWsA OTBETa UcTekaeT, npexae Yem byaet nonyyeHa
AencTBuTeNbHan cTapToBas nocfefoBaTenbHoCTb. OTCHET BpeMeHn
OXWAaHWs Ha4YMHaeTCs, Korga 3akaH4YmBaeTcs nepegada. 3HayeHue no
ymonyaHuto coctaensieT 200 mc, a guanasoH ot 0 go 65535 mc. Utobbl
nokasatb PaKTUYECKMI KOHEeL, COOBLLIEHNS, Bbl AOIMKHbI CKOHUIYpMpOBaTh
OpYroe ycrnoBme OKOHYaHMs COobLLeHus.

Recognize message
end by inter-character
gap [PacnosHaBaTb
KOHeL, coobLeHns no
NPOMEXYTKY MEXAy
cvmMBonamu]

KoHeL, coobLeHunsi HacTynaeT, Korga uctekaeT MakcumarnbHoe
CKOHMUryprpoBaHHOE BpeMs OXuaaHus criegytoLiero cuMBeona
coobLLeHMs. 3Ha4eHne No yMONYaHWIo Ans MHTepBana Mexay cuMBonamm
cocTtasnseT 12 TaKkToB nepefayn, a MakcMmarnbHoe 3HavyeHne paBHo 65535
TakTam, HO He 6onee BOCbMU CEKyHA.

Recognize message
end by max length
[PacnosHaBaTtb KoHeL,
CcoobLLeHNs no
MaKCcMManbHou AnuHe]

KoHel, coobLueHnst HacTynaeT, Koraa NpUHATO CKOHAUIypUpoBaHHOE
MaKCMMaribHOe YMCIo CUMBOJSIOB. 3Ha4YeHne No ymonyaHuio coctasnset 0
6anT, a MmakcumanbHoe 3HadeHne 1024 Ganra.

Read message length
from message
[CunTbIBaTL ANUHY
coobLLeHnsa n3 camoro
coobLeHus]

CooblieHne camMo ykasbiBaeT CBOK ANMHY. KoHel, cooblueHns HacTynaerT,
Koraa npuHATO cooblLiieHne ykasaHHoM AnuHbl. Cnocob sagaHus u
MHTepnpeTaLun ANnHbLI COOBLLEHUS ONUCAH HUXE.

Recognize message
end with a character
[PacnosHaBaTtb KoHeL,
coo06LLeHNs Mo 0gHOMY
cumBony]

KoHel, coobLieHns HacTynaeT, koraa NpuHAT onpeaeneHHblin CUMBOI.
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8.4 KoHgbueypuposaHue napamempos npuema u nepedayu

MapameTp

OnpegeneHune

Recognize message
end with a character
sequence
[PacnosHaBaTb koHeL,
coobLLeHns no

KoHeL, coobLleHus HacCTynaeT, Korga npuHAaTa onpeaeneHHan
nocrneaoBaTenbHOCTb CMMBOSIOB. Bbl MOXeTe 3agaTh
nocrnenoBaTesnibHOCTb, coAepiKallyto A0 NATU CUMBONOB. [ns noanuumn
KaXKgoro cMmMmBoJ1a MOXHO yKasaTb Unmn KOHerTHbIIZ I.IJeCTHaD,LI,aTepW-IHbIIZ
CUMBOI, UMK 4YTO 3TOT CUMMBOJT UITHOPUPYETCA Npu conocTaBneHUn

nocnegoBaTenbHOCTU | MOCNEA0OBATENbHOCTEN.

CUMBOJI0B] BepnyLune nrHopmpyemMble CUMBOIbI HE SBSIOTCA YacTbio YCNOBUSA KOHLA
coobLeHns. 3aBepLualoLme MrHoprpyemMble CUMBOITbI SBISIIOTCA YaCTbio
YCNOBUWS KOHLIa coobLleHUs.

ﬂpmmep o Fasca rare miss s o Bhclwe b B cheraciey § Bqlsres

napameTpmsaLlel S-ufracier meseage eml srguence

Chach this charustar ) =l
SR v ) B

charnmivalug WaT

B aToM cnyyae ycrnoBue koHLa coobLLeHNs yaOBNeTBOPSIETCS, Koraa
nocnegoBaTenbHO NpuMHUMaroTest ABa cumsorna 0x7A, 3a KoTopbIMU
cneaytoT Aea Nobbix cumeona. CMMBoN, NpeaLecTBYOWNA KOMOUHaLMK
Ox7A Ox7A, He aBnsieTcs 4YacTbio NocnegoBaTenbHOCTM KOHLA coobLLeHus.
[Ba cumBona, cnegytowme 3a kombuHaumen 0x7A 0x7A, Heobxoanmbl Ansi
3aBepLUeHUsI MOcneaoBaTeNbHOCTM KoHUa coobLueHust. CUMBOSbI B
no3vumsax 4 n 5 He UMEOT 3HAYEHMS!, HO AOMKHbI ObITb NPUHATLI, YTOObI
yAOBMNETBOPUTL YCINOBME KOHLIA COOBLLEHUS.

YKa3saHue ANnHbI COOOLEeHNnA B caMOM COO0OLeHnn

Mpu BbIGOPE 0COBOro YCoBMS, B KOTOPOM AMNHA COOBLLIEHUS BKMIOYAETCs B camo
coo06LLeHWe, Bbl AOMKHbI 3a4aTh TPU NapameTpa, KOTopble onpeaensioT MHGOPMALIMIO O

OnvHe coobLLeHus.

dakTnyeckasi CTpyKTypa COOOLLEHUSI 3aBUCUT OT UCMOMb3YEMOro NpOoToKosa. ATUMK TpeMms
napameTpamMu sBsOTCS:

® n: nosuuuda cumeona (6asa 1) B coobLyeHnn, ¢ KOTOPOro HauYMHaeTCs ykasaTenb ONUHbI

® [ ength size [Pa3mep ykasatensa anuHbl]: Ymucno 6anToB (0avH, ABa UNK YeThLIpe) B

YKasatene OJnHbl

® [ength m [AnuHa m]: Yucno cumBonoB nocne ykasatens AMWHbI, KOTOpble He
YUUTbIBAKOTCS B 3HAYEHUN ONUHBI

+ Rend meszagelength fom message

Offset of length figld in message

Cata follewing lengch field ot counted in message lengeh:

3OTK nons NosIBNATCA B KOH(bI/IpraLI,I/II/I

2 byces nprvemMa coobLLEeHN B CBOMCTBAxX
Size of lengeh beld: 1 »  Bytes yCTp0I7ICTBa
] Erytes ’

Recogroe message end with acharscter sequence
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296

Mpumep 1: PaccmaTtprBaeTcs cooblueHne, CTPYKTYPMPOBaHHOE B COOTBETCTBUMN CO
CreayoLLMM NPOTOKOSOM:

STX | Len CumBonsbl ¢ 3 no 14 yunuTbiBaloTCA Npu onpeneneHnn anumHbl
(n) | ADR PKE INDEX PWD STW HSW | BCC
1 | 2 3] al s 6] 7] 8] 9 l10]11]12]13]4
STX | 0x0C | xx XXXX XXXX XXXX XXXX XXXX XX

MapameTpbl ANWHBI TPUHUMAEMOTO COOBLLEHNS KOHUTYPUPYIOTCS Crieayowmum obpasom:
® n =2 (NHopmaums o annHe coobLleHnss HaymHaeTcs ¢ banTta 2)

e Paawmep ykasatensa gnuHbl = 1 (OnuHa coobLieHunsa onpeaeneHa B ogHoM banTte)

e [nuHa m = 0 (Bcnep 3a ykasatenem AnvHbl HET AONOMHUTENbHBIX CUMBOJIOB, KOTOPbIE
He y4MTbIBAOTCA NpY ONpeaeneHnn AnvHbl. 3a ykasaTenem AnvHbl criegytoT 12

CYMBOJSIOB)

B atom npumepe cumBonbl ¢ 3 No 14 BKNIOYMTENBHO ABNAOTCA CUMBOMaMM1, KOTopble
y4nTbIBaKOTCA NpY pacyeTe anvHbl Len (n).

Mpumep 2: PaccMoTpuM ellle 0AHO coobLeHne, CTPYKTYpMpOBaHHOE B COOTBETCTBUN CO
cnegylowmnm NPOTOKONOM:

SD1| Len Len [SD2| CwumBonblc 5 no 10 yuntbiBaroTcsa npu onpegenedmn | FCS | ED
(n) (n) ONWUHbI
DA SA FA Bnok aaHHbIX=3 6anTa
1 2 3 4 5 6 7 8 9 10 1 |12
XX 0x06 0x06 XX XX XX XX XX XX XX XX | XX

MapameTpbl ANVHBLI TPUHUMAEMOro COOBLLEHNS KOHPUTYPUPYIOTCH cneayowmmMm o6pasom:
® n =3 (MNHdbopmaums o annHe coobLyeHnst HauMHaeTcs ¢ banTta 3)

® 3HayeHue gnuHbl = 1 (dnuHa coobLieHns onpedeneHa B ogHoMm baiTe)

e [InnHa m = 3 (Bcnea 3a ykasaTenem AMWHbI UMEIOTCS TPY CUMBONA, KOTOPbIE He
yuuTbIBaIOTCA NpW onpeaeneHnn AnvHel. B npotokone atoro npumepa cumsonsl SD2,
FCS un ED He yunTbiBatOTCA Npu pacdeTe AnuHbl. OcTasnbHble LWeCTb CUMBOSOB
YyUYnTbIBAKOTCA NpY pacyeTe AnvHbl; Takum obpasom, obLiee Ycno CMMBOSIOB Nnocre
ykasartens AnvHbl paBHO OEBATN)

B aTom npumepe crmBorbl ¢ 5 no 10 BKMOYUTENBHO SIBMSIOTCS CUMBOSIaMU, KOTOpbIE
YYMTBLIBAKOTCA NMpu pacdeTte anuHel Len (n).
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8.5 lNpoepammuposaHue obmeHa daHHbIMU Yepe3 PtP

8.5 NMporpammupoBaHue obmeHa AaaHHbIMU Yepe3 PtP

STEP 7 Basic npegocrasnseT pacluMpeHHbIn Habop KoMaHg, KOTOpble NO3BONSAOT
nporpamme Mnonb3oBaTtens BbliNOMHATE 0OMEH AaHHbIMU Yepes3 ABYXTOYeYHOe coeNHEHME
(Point-to-Point, PtP) ¢ noMoLubio NpoTokona, CKOHCTPYMPOBAHHOTO M 3a4aHHOrO B
nporpamme nonb3oBaTtens. AT KOMaH4bl MOryT ObITb pasfeneHbl Ha ABe KaTeropum:

o KomaHAabl KOHUrypupoBaHus

L4 KOMMyHI/IKaLI,VIOHHbIe KOMaHObl

KomaHAabl KOHhUrypupoBaHus

Mpexae Yem Balla Nonb3oBaTeNbCckas NporpaMmMa CMOXET HayaTb OOMEH JaHHbIMU Yepes
PtP, Bbl AOMKHBI CKOHOUTYPUPOBATL KOMMYHUKALIMOHHLIN MHTEPdENC U NapaMeTpbl Ans
npvemMa u nepefayu gaHHbIX.

Bbl MOXeTe BbINOMNHUTL KOHUIypupoBaHue HTepderica 1 ¢ PORT_CFG
COOBLLEHNI NS KaXO0ro KOMMYHUKALMOHHOMO Moaynsi B « SEND _CFG
KOHJpUrypaLmy yCTPOMCTB UM C MOMOLLbIO 3TUX KOMaH[, B BaLLen « RCV CFG

Nnosib3oBaTeNIbCKOM nporpamMmme:

KOMMyHMKaLlMOHHbIe KOMaHAbI

KommyHuKaLmoHHbIe komaHabl PP no3sonsioT nporpaMmmMe nonb3oBaTensi nocbinaTe
COo00LLEHMSA B KOMMYHUKALIMOHHbIE MOAYY U NPUHUMATb COOOLLIEHNS N3 3TUX MOAYIEN.
HanbHenwyto nHpopmaumio o0 nepefade gaHHbIX C MOMOLLLIO 3TUX KOMaHA Bbl HangeTe B
pasfgene o CornacoBaHHOCTM AaHHbIX (CTp. 96).

Bce dyHkuum PtP paboTtatoT acnHxpoHHo. MNporpamma nonb3oBaTtenst MOXeT UCMNONb30BaTh
apxXUTEKTypy onpoca Ans onpeaeneHns CoCTosHMA onepauui nepegayv u npuema.
Komanabl SEND_PTP n RCV_PTP moryT ucnonHaTeCst 0OQHOBPEMEHHO.
KomMmyHuKaLmoHHble Moaynu O0ydepusytoT nepegaBaeMble U NPUHMMAaEMbIE COOBLLEHUS MO
Mepe HeobxoaMMoCTM 4O MakcumarnbHoro pasmepa bydgepa 1024 Gavita.

KoMMYHMKaLMOHHBIE MOAYMY NepeaaroT CoobLLEeHUs YCTPOMCTBaM, * SEND_PTP
yyacTeyloLyM B 06MeHe AaHHbIMK Yepes PtP, n npuHumatot + RCV _PTP
coobueHuns ot Hux. NpoTokon coobLieHnit HaxoauTes B Bydepe,

KOTOPbIN NMPUHUMAETCA U3 ONpeaeneHHOro KOMMYHUKaLMOHHOIo nopTa

Unu nepenaeTcst B 3TOT MOPT.

JlononHuTenbHbIe KOMaHObl NPeaoCTaBNAlT BO3MOXHOCTL copoca * RCV_RST
npviemHoro Gydepa, a Takke MosyYeHWs U yCTaHOBKW OnpefeneHHbiX « SGN_GET
curHanoe RS232. « SGN SET
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8.56.1 ApxuTteKkTypa onpoca

KomaHgbl oByxTO4e4YHOro obmeHa aaHHbiMM B S7-1200 fOMmKHBI BbI3bIBATLCA LIMKIMYECKM
/nepuogunyeckn ang KOHTPONSA NpMHMMaeMbix coobLeHmin. Onpoc npouecca nepenayn
coobLLaeT nporpaMmme nonb3oBaTens, kKoraa nepegada 3akaH4YMBaeTCs.

ApxuTekTypa onpoca: master-ycTponcTBo
TunuyHon gns master-ycTporcTea BNAeTCa cnegyowas nocnegoBaTenbHOCTb:
11.Komanga SEND_PTP uHuuuupyeT nepegavy KOMMYyHUKALMOHHOMY MOAYTHO.

12.KomaHga SEND_PTP BbinonHseTcs B cregyowux gpyr 3a ApyroM Luknax, onpawuvsas
COCTOsIHME npoLiecca nepegayv.

13.Korga komanga SEND_PTP nokasbiBaeT, 4TO Nepefaya 3aBepLUeHa, Nosib30BaTeNbCKUN
KOA, MOXXET rOTOBUTbLCS K NpUeMy OTBETa.

14.Komanga RCV_PTP BbInonHseTcs MHOrOKpaTHO A5 KOHTpons oTeeTa. Nocne
nony4yeHusi B CM otBeTHoro coobuieHne komaHga RCV_PTP konupyet otBeT B CPU 1
COO06LUaEeT, YTO NOMyYeHbl HOBbIE AaHHbIE.

15.Mporpamma nonb3oBaTensa moxeT obpabaTbiBaTe OTBET.

16.MepenguTte y wary 1 1 noBTOPUTE LMK

ApxuTekTypa onpoca: slave-yctponcteo

TunuyHon ons slave-ycTponcTea siBnsieTcsa criefyrollas nocrnefoBaTenbHOCTb!
17.Tporpamma nonb3oBaTens AoMKHa BbINOMHATE koMaHgy RCV_PTP B kaxgom yukne.

18.Mocne Toro kak CM nonyuun 3anpoc, komaHaa RCV_PTP nokasbiBaeT, YTO HOBbIE
[aHHble rOTOBbI, 1 3anpoc 6yaeT ckonuposaH B CPU.

19.Mporpamma nonb3oBaTtens AomkHa o6Cny>XunTb 3anpoc 1 creHepnpoBaTh OTBET.
20.[ns nepepaun otBeT ob6paTHO master-ycTponcTBy ncnonbdyetcs komanga SEND_PTP.

21.MoeTopute komaHgy SEND_PTP Heckonbko pas, utobbl yoeantbcsi, 4To nepegava
NPOVCXOAWT.

22 MNepengute y wary 1 n noBTOPUTE LMK,

Slave-ycTponcTBo AOMKHO 06ecneynTb AOCTAaTOYHO YacThIn Bbi3oB koMaHabl RCV_PTP,
4yTO6bI NONY4YnTH Nepenadvy ot master-ycTponcTea, Npexae Yem y Hero UCTedeT Bpems
oXuaaHusa oTeeTa. [1na BbINONHEHUA 3TOW 3a4a4un NnporpaMmma nosfb3oBaTenst MoOXeT
BbI3biBaTb RCV_PTP u3 unknnyeckoro OB, rge Bpems umkna 4OCTaTOYHO ANs NOnyveHus
nepegayv ot master-yCTporcTBa, npexae YeMm ucreyeT BpeMs oxuaaHus. Ecnuv Bbl
ycTaHoBuTe Bpems umkna ans OB Tak, 4ToObl Ha MHTEpBarne BpeMeHN oxmaaHust master-
YyCTPOWCTBa KOMaHAa BbINOMHMIACh ABaXabl, TO OyaeT rapaHTMpoBaHO, YTO Nporpamma
nonb3oBaTens NpMMeT Bce nepedaym 6e3 notepb.
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8.6 KomaHabl Ans AByXTOYEYHOro coeanHeHus

8.6.1 OOwue napamMeTpbl KOMaHA ANA ABYXTOYEYHOro CoeAnHeHus

NoBepgeHue cBeTOAMOAOB Ha KOMMYHUKaLUMOHHOM MoAayne
Ha kommyHukaumnoHHom mogyrne (CM) umeetcs Tpy CBETOAMOAHbBIX MHOUKaTOpPA:

® [lnarHocTU4ecknii ceeToamon: OTOT CBETOAMOL MUraeT KpacHbIM CBETOM, MOKa K HEMY He
ob6pawyaetca CPU. MNMocne 3anycka CPU npoBepsieT moaynu un obpawaetcst kK CM.
[warHocTnyeckunin ceetToamo HaunHaeT Muratb 3efieHbIM CBETOM. JTO 3HauuT, yto CPU
obpatuncs k CM, Ho elle He obecneunn ero koHdurypauymnen. KoHdurypaums
3arpyxaeTcs B MOAyrb, korga nporpamma 3arpyxaetcsa B CPU. MNocne 3arpysku 8 CPU
ONarHoCcTUYECKNii CBETOAMOL, HA KOMMYHUKaLVMOHHOM MOAYNe OOIMKEH NOCTOSIHHO FOpeThb
3€erneHbIM CBETOM.

e CseToauoa nepenaqn: ATOT CBETOAMOA HAaXOAUTCA Had CBETOAMOAOM npuema.
CeeToauopg nepeaayv ropuT, Koraa AaHHble nepeaatTcs U3 KOMMYHUKaLUWMOHHOTo nopTa.

e (CaeTvoauoa npuema: To CBETOANOA ropuUT, Koraa AaHHbIe NpUHMMAaloTCH
KOMMYHUWKALMOHHBLIM NMOPTOM.

Paspewarowasn cnoco6HOCTL TaKTOB nepeaayun

[ns HekOTOpbIX NapaMeTPOB 3a4aeTcs KONMYECTBO TAKTOB Nepeaayn npu
CKOHUTYpPUPOBaHHOW CKOPOCTW Nepeaayn. 3agaHue napameTpa B TakTax nepefadv genaet
3TOT NapameTp He3aBUCUMbIM OT CKOPOCTU nepeaayun. MakcumansHoe 3Ha4yeHue Aris BCex
napameTpoB, 3aJjaBaeMblX B TakTax nepegayu, pasHo 65535. OgHako MmakcumarnsHoe
BpEMSs, KOTopoe MOXeT nameputb S7-1200, paBHo 8 cekyHaam.

BxoaHoun napameTtp REQ

MHorue 13 komaHg PtP ncnonbaytoT Bxog REQ, 4To6bl MHULMMPOBATL MCMOSTHEHNE
KOMaHAbl Npu HapacTatowem ppoHTe. Bxog REQ gomkeH 6biTb paBeH 1 (MCTUHA) B
Te4YeHne OAHOro NCMOSTHEHUSI KOMaHAbl, HO OH MOXET NPOAOIKaTb NPUHMMAaTb 3HaYEeHNe
NCTWHA TaKk gonro, kak aTo Heobxogumo. KomaHaa He Ha4yHeT Apyryto onepauuio, Noka oHa
He OyaeT Bbi3BaHa ¢ BxogoM REQ, nmetowmm 3HaveHme JIOXKb, Tak 4To kOMaHaa MoXeT
cbpocutb npegpiayLiee coctosiHne Bxoga REQ. 310 Heobxoaumo, 4Tobbl KOMaHaa Morna
0BOHapyXuTb HapacTaoLwm PPOHT ANA NHULMMPOBAHWS cCneayoLen onepaumm.

Koraa Bbl BcTaensieTe B nporpammy komaHay PtP, Bbl nonyvyaeTte HanomvHaHue o
HeoOX0AMMOCTM 3aaaTb ak3emMnnspHbii DB. Ncnonb3ynte yHukanbHbin DB onsa kaxgoro
Tnna komaHgbl PtP. 310 3HauuT, 4To BCe komaHabl SEND PTP ana gaHHoro noprta AOMKHbI
UMETb OAMH U TOT e ak3emnnsipHbii DB, Ho SEND_PTP n RCV_PTP gomxHbl nmeTb
pasHble ak3emnnsapHole DB. OTOT rapaHTUpyeT, 4To BXoAbl, Hanpumep, REQ, byayT
Hagnexawnm obpasom 0bpaboTaHbl Kaaom KOMaHaoMN.
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BxogHoun napameTtp PORT

BbibepuTe 13 HMCNagaLero MeHto (ceaszaHHoro ¢ BxogqoM PORT) ngeHtudmkatop nopra
CM gns o6paboTku aTOro ak3emnrsipa KoMmaHabl. OTOT HOMEp Bbl HAWAETE TakkKe Kak
"hardware identifier [maeHTndukaTop annapaTtypsl]" B MHopMauum o KoHdurypauum ans
CM.

BbixogHble napameTpbl NDR, DONE, ERROR, n STATUS

® Buixog DONE ykasbiBaeT, 4TO 3anpoLleHHasi onepauus BoinonHeHa 6e3 owmnbok. AToT
BbIXO[ yCTaHaBNMBaETCs Ha BPeMsl OAHOro Lukna.

e Buixog NDR (roToBbl HOBbIE AaHHbIE) YKa3bIBAET, YTO 3anpoLLeHHoe AeNCTBUe
3aBepLueHo 6e3 OLWMBOK 1 NofyYeHbl HOBbIE AaHHbIe. TOT BbIXOA YCTaHaBNMBAaETCA Ha
BpPeMS OOHOrO LMKna.

® Brixog ERROR ykasbiBaeT, 4TO 3anpoLLeHHOe OENCTBUE 3aBEPLUEHO C OWNBKON. ATOT
BbIXO[ yCTaHaBNMBaETCA Ha BPEMS OHOro LuKna.

® Buixog STATUS ucnonbsyetcs ansa coobueHns 06 owmnbkax unm npomexyToUHbIX
pesynbTartax.

— Ecnu ycranaesnmeaetca 6ut DONE unu NDR, 1o STATUS yctaHaenmBaetcsa B 0 unum
nony4aeT 3Ha4eHne MHPOPMaLMOHHOIO Koaa.

— Ecnun 6ut ERROR ycTaHaBnuBaetcs, To STATUS nonyyaeT 3HayeHue koga ownbku.

— Ecnn Hu ognH 13 ynomsiHyTbix OMTOB HE yCTaHaBNMBaETCs, TO KOMaH4a BO3BpaLLaeT
WH(OPMALIMIO, OMUCBLIBAIOLLYIO TEKYLLEe COCTOSIHNE (PYHKLMU, Hanpumep, COCToAHME
"3aHATO".

O6wme koAbl yCNoBUM

STATUS OnucaHune
(W#16#....)

0000 HeT owmnbkm

8x3A Heponyctumblv ykasaTernb B napaMmeTpe X

8070 Bcs BHYTpPEHHSA NamATb 3K3eMnnsgpa ncnosnb3yercs

8080 Heponyctumblin HOMep nopTa

8081 MpeBbiWeHO BpeMs oxunaaHus, olwumnbka Moayns unv gpyras BHyTpeHHsst ownbka

8082 [MapameTpu3aumsa He yaanach, Tak Kak OHa NPoMCcXoamT B (DOHOBOM pexunme

8083 MepenonHeHue 6ydepa:
CM BepHyn npuHATOE coobLLeHMe C ANVHOW, NPeBbIWatoLLLen JOMyCTUMBIN
napameTp AMVHbI.

8090 HenpaBunbHasa AnuHa coobLeHMs, HeNpaBUITbHBIN CyOMOoayb U HELOMYCTUMOE
coobuieHne

8091 HenpasunbHas Bepcusi B napameTpusytoLemM coobLleHnn

8092 HenpaBunbHas gnvHa 3anucy B napaMeTpusyoem coobLLeHnm
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"PORT_CFG_ PORT_CFG (koHcurypaumsi nopta) gaeT BamMm BO3MOXHOCTb
.. NM3MEHSTb NapaMeTpbl NopTa, Harnpumep, CKOPOCTL Nepenayn,
Jen b oL 8 CBOEWN NporpaMmel.
- FED DOHE = Bbl MOXETE YCTAHOBUTH HaYarnbHYH CTaTUYECKYIo
PORT ERROR S koHGMrypauuio nopta B CBOMCTBAX KOHAUrypaLumm yCTpoicTB
;':Eg_”m" el bk U NPOCTO UCMONb30BaTh 3HAYEHUS MO YMOMYaHuio. Bbl
PARITY MoxeTe ucrnonHutb komaHgy PORT_CFG B Bawen nporpamme
DATABITS AN U3MeHeHnst KoHpurypaumm. ameHeHns koHurypaumm,
STOFBITS BbIMOSIHEHHbIE ¢ noMoLubto koMmaHabl PORT _CFG, He
FLOWCTAL coxpaHsitoTca noctosaHHo B CPU. MapameTpbl, yCTaHOBMEHHbIE
g;‘;ﬁﬂﬁ B KOHJUrypaLmm yCTPOWCTB, BOCCTaHaBnmBatoTcs, korga CPU
LAwITIME nepexoamt n3 RUN B STOP, a Takke nocrne BbIKMIOYEHUs U
- nocreayLero BKNYEeHUs NUTaHns.
[anbHenwyo nHopmaLuuio Bbl HanaeTe Nof 3arorioBkamm
KoHurypmpoBaHue KOMMYHUKALMOHHBLIX NOPTOB (CTp. 281) n
YnpasneHune notokamu (cTp. 282).
MapameTp Tun Tun OnucaHue
napameTpa | AaHHbIX
REQ IN Bool AKTMBU3NPOBATbL U3MEHEHUEe KOHUrypaumm npu
HapacTalLweM (PpoHTe Ha 3TOM BXOAeE.
PORT IN PORT MpaeHTudmkaTop KOMMyHMKaLWMOHHOrO nopra:
OTOT nornyeckun agpec ABNsIeTCA KOHCTAHTON, Ha
KOTOPYIO MOXEeT ObITb caenaHa CcCbljika BO BKnaake
"Constants" cTaHgapTHOM Tabnuupbl NEPEMEHHbIX.
PROTOCOL |IN Ulnt 0 - npoTOKON ABYXTOYEYHOW CBA3N
1..n - 6ygywine onpegeneHnsi KOHKPETHbIX NPOTOKONOB
BAUD IN Ulnt CkopocTb nepegayn nopra:
1-300 bop
2 -600 bog
3-1200 Bop
4 - 2400 bopn
5-4800 bog
6 - 9600 bog
7 - 19200 bopg
8 - 38400 bopg
9 - 57600 bog
10 - 76800 Bop
11 - 115200 bog
PARITY IN Uint KoHTponb yeTHOCTM nopTa:
1 - HeT KOHTpONs 4eTHOCTH
2 - KOHTPOIb Ha YETHOCTb
3 - KOHTPOJIb Ha HEYETHOCTb
4 - KOHTPOIb MO €AMHUYHOMY BUTY YETHOCTM
5 - KOHTPOJIb NO HYNEBOMY GUTY YETHOCTH
DATABITS IN Uint Yumcno 6MTOB Ha CUMBOIT:
OuUTbI AaHHbIX 1 - 8
OUTbI AaHHbIX 2 - 7
STOPBITS IN Uint CTtonoBble 6UThbI:
1 -1 cTonoBbin 6UT
2 - 2 cTonosblx 6uta
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MapameTp Tun Tvn OnucaHue
napameTpa | AaHHbIX
FLOWCTRL |IN Uint YnpaBneHue NoTOKOM:
1 - HeT ynpaBneHve noTokom
2 - XON/XOFF
3 — AnnapatHoe, RTS Bcerga Bknto4eH
4 - AnnapatHoe, RTS Bknoyaetcs

XONCHAR IN Char YKaxute cumBOI, KOTOPbLIN UCMONb3yeTcs B kayecTBe
cumsona XON. O6biuHo aTto cumeon DC1 (11H). 3ToT
napameTp aHanu3npyeTcs TOMbKO B TOM cryyae, ecnu
pa3bnoKMpOBaHO yrpaBneHne NOTOKOM.

XOFFCHAR |IN Char YKaxute cumBOI, KOTOPbLIN UCMONb3yeTcs B kayecTBe
cumsona XOFF. O6bluHo 310 cumeon DC3 (13H). 3toT
napameTp aHanu3npyeTcs TOMbKO B TOM cryyae, ecnu
pa3bnoKMpOBaHO yrnpaBneHne NOTOKOM.

XWAITIME IN Uint YkaxuTte, kak gonro cnegyert xaatb cumsona XON
nocne nony4yexusa cumsona XOFF, unu kak gonro
cneayeT xpaatb curHana CTS nocne aktmemnsauumn RTC
(o1 0 go 65535 mc). ATOT NapameTp aHanM3mpyeTcs
TONbKO B TOM Crny4ae, ecrnv pa3bnoknpoBaHo
yrnpaBneHne NOTOKOM.

DONE ouT Bool MNCTUHA B TeuyeHne ogHOro uukna, nocre Toro Kkak
nocnegHvin 3anpoc 6bin BbINONHEH 6e3 ownbok

ERROR ouT Bool MNCTUHA B TeuyeHne ogHOro uukna, nocre Toro kak
nocrnegHvin 3anpoc Hbi BbIMOMHEH C OLUMOKON

STATUS ouT Word Ko ycnosus BbINONHEHWS

STATUS OnucaHune

(W#16#....)

80A0 YKasaHHbI NPOTOKOM He CyLecTBYeT.

80A1 YKasaHHas CKOpoCTb Nepefayum He CyLlecTBYeT.

80A2 YKasaHHbI BapyaHT KOHTPOMNsi YHeTHOCTW He CyLleCcTBYeT.

80A3 YKasaHHOoe 4ncrno GUTOB JaHHbIX HE CyLLEeCTBYeT.

80A4 YKa3aHHOE YMCNO CTOMOBLIX BUTOB HE CyLLEeCTBYeT.

80A5 YKasaHHbIN TVN ynpaBneHns NOTOKOM He CyLLeCTByeT.

80A6 Bpemsi oxxuaanus pasHo 0 1 ynpaBneHne noTokom pa3brokupoBaHo

80A7 XON un XOFF sBnsoTcst HeAOMYCTUMbIMU 3HAYEHUSIMU
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8.6.3 Komanpa SEND_CFG
"SEMD_CFG_
o
SEND_CFG |
= EN EMO =
- REQ DOME =
| PORT ERROR 4
{RTSONDLY STATUS
| RTSOFFDLY
| BREAY,
| IDLELINE

8.6 KomaHObI 01t 08yxmoYe4yHO20 COeOUHEHUSs

KomaHga SEND_CFG (koHurypupoBaHue nepefaym) genaet
BO3MOXHbIM AMHAMNYECKOE KOH(PUTYPUPOBaHUE NapamMeTpoB
nocrneaoBaTenbHON Nepegaym s nopTa ABYXTOYEYHOW CBA3N.
Bce coobueHuns, cToswme B oyepean B KOMMYHUKALMOHHOM
mogyne (CM), OyayT oTBEprHyThl, Kak TOJNIbKO OyAeT BbINOSIHEHA
komaHga SEND_CFG.

Bbl MOXeTe yCTaHOBUTb HayarbHY CTaTUYeCKyo KOHdUrypaumio nopta B CBOMCTBaX
KOHUIypaLmmn yCTPOUCTB Ui NPOCTO MCNONb30BaTh 3HAYEHMS MO YMonyaHuio. Bel MoxeTe
ncnonHute komangy SEND_CFG B Bawen nporpaMmme anst UsMeHeHust KoHurypaumm.
N3meHeHus koHurypaumm, BeinoNHEHHbIE ¢ nomoLbio komaHabl SEND_CFG, He
coxpaHstoTes noctosHHO B [J1K. MNapameTpbl, ycTaHOBMNEHHbIE B KOHUIYpaLmMmM YCTPOWUCTB,
BoccTaHaBnmeatotes, korga MNJIK nepexogmt na RUN B STOP, a Takke nocne BbIKNHOYEHUS

M nocnenyrouwero BKI4YeHna nnTaHuA.

Cwm. KoHdhurypupoBaHue napameTpoB npuemMa u nepegauu (ctp. 284).

MapameTp Tun

napameTpa

Tun
LOaHHbIX

OnucaHune

REQ IN

Bool

AKTUBM3MPOBATL U3MEHEeHUe KOHDUrypauum npu
HapacTalLeM (PpoHTe Ha 3TOM BXode

PORT IN

PORT

NaeHTndmrkaTtop KOMMYHUKaLMOHHOIO nopTa:

OTOT NorM4eckuin agpec ABNSEeTCs KOHCTAHTON, Ha
KOTOpYK MOXET BblTb caenaHa ccblnka BO BKNaake
"Constants" ctaHgapTHoOM Tabnuubl NEPEMEHHBIX.

RTSONDLY

N

Ulint

KonnyectBo MUNNMUCeKyHA, 0XnaaHus nocne
aktneusaumm RTS, npexae 4em npounsonget
nepegaya Tx-gaHHbIX. ATOT napameTp AENCTBUTENEH
TOMbKO B TOM Cny4ae, ecnu pas3bnoknpoBaHo
annapaTHoe ynpasneHue notokom. OT 0 go 65535 mc.
0 GrOKMpPYET 3TO CBOWCTBO.

RTSOFFDLY

N

Ulint

KonuuectBo MmnnncekyHa oxuaaHusa nocrne nepegaym
Tx-paHHbIX, Npexae yem RTS byoet
[eaKTUBM3NpOoBaH: JTOT napameTp AENCTBUTENEH
TONbKO B TOM Crny4ae, ecrnv pa3brnoknpoBaHo
annapaTHoe ynpasrneHue notokom. OT 0 o 65535 mc.
0 6nokupyeT 370 CBOUCTBO.

BREAK IN

Ulint

OTOT napamMeTp yKkasbiBaeT, YTO B Ha4ane Kaxaoro
coobueHnsa byaeT nepefaHa naysa B TeYeHNe
yKa3aHHOro Yvcna TakToB nepegayun. MakcumansHoe
yncno TakToB paBHo 65535. 0 6nokupyeT 310
cBoncTBo. Makcumym 8 cekyHa

IDLELINE IN

Ulint

OTOT NapameTp ykasbiBaeT, YTO Nepes Havanom
Ka)Kaoro coobLLeHnst NHUSE ByaeT HaxoanTbes B
COCTOSIHUM MPOCTOS B TEYEHME YKasaHHOro Yncna
TaKTOB nepenavn. MakcrmanbHOe YMCno TakToB paBHO
65535. 0 6rokmpyeT aTo ceorcTBo. Makcumym 8
CeKyHA
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8.6 KomaHOb! Ot 08yxmoYe4yHO20 COeOUHEHUSsI

MapameTp Tun Tun OnucaHue
napamMeTpa | AaHHbIX

DONE ouT Bool MNCTUHA B TeuyeHne ogHOro uukna, nocre Toro kak
nocnegHvi 3anpoc 6bin BbINONHEH 6e3 ownbok

ERROR ouT Bool MNCTUHA B Te4eHne ogHOro uukna, nocne Toro kak
nocnegHvi 3anpoc Gbin BbIMOMHEH C OWMBKON

STATUS ouT Word Kopg ycnoBusi BbINONHEHMS

STATUS OnucaHue

(W#16#....)

80B0 KoHdmrypaums npepbiBaHus nepegayun Hegonyctuma

80B1 Bpewmsi nay3bl npeBblaeT gonyctumoe 3HadeHme (2500 TakToB nepegayn)

80B2 Bpemsi npocTos npeBbIlIAeT onycTumoe 3HaveHne (2500 TakToB nepegayn)

8.6.4 Komanpga RCV_CFG
R s KomaHga RCV_CFG (koHgurypupoBaHue nprema) BbinosHaeT
ROV OFE | AnHaMmnyeckoe KOHUrypupoBaHue napameTpoB
= EN = END= nocnegoBaTernbHOro npuemMa ans nopra ABYXTOYEYHON CBA3MW.
- REQ DONE=  QTa komMaHOa KOHUIrypupyeT YCroBKs, KOTOPbIE YKa3blBaOT Ha
:Egzl;mnns SETHnHT?;:'_' Hayaro 1 KoHeL NPUHMMaeMoro coobLueHus. Bee coobLueHus,
————  CTosLLME B 0MepPEeaM B KOMMYHUKaLMOHHOM Mogyne (CM),
OTBeprawTCs, Korga BoinonHsetcs komaHga RCV_CFG.
Bbl MOXeTe yCTaHOBUTb HayaribHY CTaTUYeCKyo KoHdUrypauuio nopta B CBOMCTBAX
KOHpUrypaumm ycTpomcTB Unm NpoCTo UCMONb30BaTh 3HA4YEHNA N0 yMon4aHuto. Bel MoxeTe
ucnonHuTtb komaHay RCV_CFG B Bawen nporpaMmme Ans U3MEHEHUs KOHUrypaumm.

N3meHeHuns koHurypauum, BeiNoNHEHHbIE € nomoLsio komaHabl RCV_CFG, He

coxpaHstoTca noctosHHO B [JIK. MNapameTpsbl, yCTaHOBMEHHbIE B KOHUIYpaLmMmn YCTPOWCTB,
BoccTaHaBnueatoTcs, korga MNJIK nepexoant n3 RUN B STOP, a Takke nocne BbIKMOYEHUS
W nocriefyoLLero BkoYeHnsa nutaHnd. JansHenwyo nHpopmaumio Bbl HangeTe nog
3aronoskoM "KoHdurypupoBaHue napameTpoB npuema" (cTp. 285).
MapameTp Tun Tun pgaHHbIX OnucaHue

napameTpa

REQ IN Bool AKTVBM3NPOBaTL U3MEHEHME KOHUIrypaummn npu
HapacTaioLem poHTe Ha 3TOM BXoae

PORT IN PORT MpoeHTudgumkaTtop KOMMYHUKaLMOHHOIO nopTa:
OTOT NorMyeckuii agpec ABNAETCA KOHCTaHTON, Ha
KOTOpPYIO MOXeT BbiTb CAenaHa ccbifika BO
Bknagke "Constants" ctaHgapTHol Tabnuupl
NnepemMeHHbIX.

CONDITIONS |IN CONDITIONS CTpyKTypa OaHHbIX 3TOro NapameTpa onpeaenset
YCOBUSl Hayana 1 koHua coobLieHnst. OHu
onucaHbl HUXe.

DONE ouT Bool MNCTUHA B Te4yeHne ogHoOro uukna, nocre Toro
Kak nocnegHun 3anpoc 6bin BbinonHeH 6e3
owmnbok

ERROR ouT Bool NCTWHA B TeuyeHune ogHoro uukna, nocrne Toro
KaK MnocregHuin 3anpoc 6bis1 BbINOMHEH C OLUIMGKOM

STATUS ouT Word Kog ycnosus BbINONHEHWS
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8.6 KomaHObI 01t 08yxmoYe4yHO20 COeOUHEHUSs

YcnoBusa Havyana coo6wweHnsa ana komaHabl RCV_PTP

Komanga RCV_PTP ucnone3ayeT koHurypaumio, 3agaHHyto komangon RCV_CFG, gns
onpegerneHust Hayana u KoHua CooOLEeHUn Npy ABYXTOYEYHOM coeguHennn. Havano
coobLLeHns onpeaensieTcsl CTapToBbIMK ycroBusamn. Havano coobLieHnss MoXeT ObiTb
onpegeneHo OgHUM UM KomOGuHaunen HeCKOMNbKNX CTapToBbIX ycrosun. Ecnu 3agaHo
©ornblLue 04HOro CTapTOBOrO YCIOBMS, TO BCE 3TW YCINOBUS AOMKHbI OblTb BbINOMHEHbI NEepes
Hayanom coobLieHnsi. BoaMoxHble CTapTOBbIE YCINOBUS:

"HavanbeHbIi cMMBON" yKasblBaeT, YTO COOOLLEHME HAYMHAETCSA NPU YCMNELWHOM nNpueme
onpeaeneHHoro cumeona. 3ToT cumBon Oy4eT NnepBbiM CMMBOMIOM B cooOLeHnu. JTrobon
CUMBOS, MPUHATBINA 4O 3TOr0 KOHKPETHOro CMMBONa, 6yaeT OTBEPrHyT.

"Moo cumBon" ykasbiBaeT, YTO MO0 YCNELLHO NPUHATLI cuMBON ByaeT Havyanom
coobuleHus. AToT cMmBon OyaeT NnepBbIM CUMBOJIOM B COOBLLEHNN.

"Maysa Ha NMHUKN" yKasblBaeT, YTO onepaums no npuemMy coobLleHns AomkHa HavyaTbes
rnocrne npuema cMMmBona naya3sbl.

"MMpocTanBatoias NnMHMA" ykasbiBaeT, YTO NpMemM coobLLEHNS OIMKEH Ha4YaTbCa nocne
TOro, Kak MpUHMMatoLLas NMMHUA NpobyaeT B COCTOSHMM NOKOSA B TEYEHME 3a4aHHOrO
KONM4ecTBa TaKTOB nepeaayn. Kak Tonbko 9TO yCnoBuMe BbINOMHAETCH, HaYMHaeTCs

nepegava coobLLeHus.
@

bt

@ @ @

] CumBonbl
@ HoBbIli 3anyck Tanmepa NpocTost MMHUK

@ MpocTon NuHUM 0GHapYXXeH, 1 HayaT NpMem coooLLEeHUs]

"MMepemeHHble NocnegoBaTenbHOCTH CMMBOSIOB": CTapToBbIE YCNOBMS MOTYT ObITh
NMOCTPOEHbI HA NEPEMEHHOM KONIMYECTBE NOCNeoBaTENbHOCTEN CUMBOMOB (MaKCUMyM
00 4), COCTOALUX U3 NEPEMEHHOrO Yncna CMMBOMOB (MakcumyM Ao 5). Mosuumsa kaxagoro
CUMBOMA B KaXk4oWn nocneoBaTenbHOCTU MOXET ObITh BolOpaHa B kadecTBe
onpeneneHHoro cuMBona, Unn B kavyectse 6eapasnnyHoro cumeona ("mxokepa"), Ha
MECTE KOTOPOro MOXeT CTOsITb Itob6on CUMBOS. 3TK CTAapTOBbIE YCIIOBUS MOTYT
MCNomb30BaTbCs, KOrga Havano coobLLEHMS yKa3biBaOT HECKOMBKO PasfnyHbIX
nocneaoBaTenbHOCTEN CUMBOIOB.

PaccmoTtpum cnepytollee, NpuHATOE B LUECTHaAUATEpPUYHOM koge coobueHne: "68 10 aa
68 bb 10 aa 16" u ckoH(pUrypmpoBaHHble CTapToBbIE NOCHeA0BaTENBHOCTU, NOKa3aHHbIe
B cneaytowen Tabnuue. CtapToBble NocnegoBaTeNbHOCTM HAYMHAKOT aHanM3npoBaThCs,
Korga ycrneLuHo npuHAT nepsblvi cumson 68H. Mpu ycnewHom npueme 4eTBepToro
cvmBona (BTopor cumeon 68H) BeinonHseTcs ctapToBoe ycnosue 1. Kak Tonbko
CTapTOBblE YCMNOBUS BbINOMHEHbI, HAYMHAETCS aHann3 KOHEYHbIX YCIIOBUNA.

O6paboTka cTapTOBOW NOCNef0oBaTENbHOCTM MOXET ObITh 3aBeEpLUEHA N3-3a pasfNYHbIX
OLIMOOK NpU KOHTPONE YETHOCTM, OLLUMOOK KaapMpoBaHMst Unn owmnbok nHTepeana
BPEMEHN MeXay CUMBONaMn. TN OLWIMOKN NPUBOLAT K TOMY, YTO COOOLLEHNE HE
NPUHUMAETCH, Tak Kak CTapTOBOE YCIOBME HE ObINOo BbINOHEHO.

CrapToBoe MepBbin MepBbiN MepBbin MepBbin MepBbin
ycnoBsue CUMBON cumBon +1 cumBon +2 cumBon +3 cumson +4
1 68H XX XX 68H XX

2 10H aaH XX XX XX

3 dcH aaH XX XX XX

4 e5H XX XX XX XX
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8.6 KomaHOb! Ot 08yxmoYe4yHO20 COeOUHEHUSsI

YcnoBus okoH4YaHuA coobleHus ans komaHabl RCV_PTP

306

KoHeL, coobLLeHnss onpeaenseTcs ykasaHmem KOHeYHbIX ycnosun. KoHew, coobLyeHnst

onpegenseTcs NepBbIM MOSABIEHNEM OHOTO MUIM HECKOJTbKUX CKOH(UIYPUPOBAHHbIX

KOHEYHbIX yCrioBui. BO3MOXHbIe yCNOBUSA KOHLIa COOBLLEHUS:

® "/IcTeueHne BPEMEHUN OXMOaHUSA OTBETA" YKa3bIiBAET, YTO CUMBOJ OTBETA AOMKEH ObiTb
yCneLHO NPUHAT B TeYeHne BpeMeHu, 3agaHHoro napametpom RCVTIME. Tanmep
HaumHaeT paboTaTtb, Kak TONbKO Nnepeaaya yCrneLwHo 3aBepLuaeTcs, U1 MOAyNb HaYnHaeT
onepauuto npuema. Ecnv cumBon He NpuHMUMAaeTCs B TeYEHUe nHTepeana, 3agaBaemMoro
napametpom RCVTIME, To B cooTBeTcTBYIOLWYO KOMaHay RCV_PTP BosBpaluaetcsi
owmbka. NicteveHne BpeMeHn oXXnaaHus OTBETA HE onpeaenseT KOHKPETHOro yCroBusi
KOHUa coobLeHns. OHO TONbKO yKa3bIiBaeT, YTO Kakon-HMByab CMMBON JOMKEH ObiTb
YCMELUHO NPUHAT B TeYeHne 3agaHHoro BpemeHn. Ocoboe ycnoBue koHua coobLueHus
ONs onpeaeneHnsi KOHEYHOro YCIoBMS A5 OTBETHBIX COOBLLEHMIA.

@ @
RCVTIME
T

©)

)] MepepaHHblie cMmBOnbI
@ MpuHATLIE CMMBOSbI
@ MepBbit cMMBON AOMKEH ObITh YCNELIHO NPUHAT B TEYEHME STOTO BPEMEHM

® "[IcTeyeHne BpeMeEHN OXMaaHusa coobLleHns’" ykasbiBaeT, YTO COOOLEHNE JOIMKHO ObITh
NPUHATO B TEYEHME BPpEMEHU, YkazaHHoro B napametpe MSGTIME. Tarimep HaunHaeT
paboTaTb, Kak TONbKo OyAeT BbIMONHEHO YKa3aHHOE CTapTOBOE YCIOBUE.

L

f |

@ ©)]

m MpuHATLIE CUMBONbI
& Ycnosue Havana coobLLeHNs BbIMOHEHO: 3anyckaeTcs TaiMep coobLLeHns
3 Talimep coobLeHns 3aBepLuaeT cBoK paboTy 1 3aBepLuaeT coobLleHne

e "[IpomMexyToK Mexay cumBonammn" — 3aTo Bpemsi, UaMepsaemMoe OT KOHLa OAHOro CMMBONa

(ﬂOCJ’IE,El,HeFO cTonosoro 6VITa) 00 KOHUa cnegywuiero cmveona. Ecnu Bpema Mexay
nobbiMn OBYyMA CMMBOJ1IaMy npeBblllaeT CKOHCbVIprVIpOBaHHOG KONMN4eCTBO TaKTOB
nepegadum, To COOGLLI,eHMe 3aBepLiaeTcd.

@

b

@ @ ©)]

MpuHATLIE CUMBONbI
HoBbIlh 3anyck TanmMepa MEXCUMBOJSILHOIMO BpeMeHu

TaliMep MEeXCUMBOSBHOrO BPEMEHN 3aBepLuaeT paboTy 1 3aBepLuaeT coobLleHune ¢
oLmbkom

@ @ e
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8.6 KomaHObI 01t 08yxmoYe4yHO20 COeOUHEHUSs

® "MakcmanbHasa gnvHa": Onepauumsi npyema OCTaHaBNMBAETCH, Kak TONMbKO MPUHATO
3agaHHOe KONM4YeCcTBO CUMBOJIOB. OTO YCNOBME MOXET OblTb MCMOMBb30BaHO AN
npegoTBpaLleHmns ownbku nepenonHeHns bydepa.

Ecnu aTo koHe4Hoe ycrnoBme KOMOMHUPYETCH C YCNOBUSAMU UCTEYEHUSI BPEMEHU
OXWAAHWS N YCINOBME NCTEYEHNS BPEMEHN OXUAAHWS BbIMOJHAETCS, TO BCE
AeNcTBUTENbHbIE NMPUHATLIE CUMBOIbLI BEIBOOSATCS, AaXe eCnv MakcMmanbHas AnvHa
elle He JOCTUrHyTa. OTO NO3BONSAET NOAAEPXKUBATL MPOTOKOMbI PA3NMYHOW AMVHbI, AaXe
€CIny U3BeCTHa TOMbKO MakcUMarbHasi AMHa.

e KombuHupoaHHoe ycnosue "N + Paamep ykasatensa gnuvHbel + nuHa M". 9T0 koHe4Hoe
ycrioBme MoXeT ObITb MCNONb30BaHO Ana 006paboTku coobLLeHNss NepeMEeHHON ONMHbI,
coaepallero nose AnvHbI.

— "N" yka3blBaeT no3unumio (YMCrno CUMBOMOB OT Havana coobLleHuns), rae HaunHaeTcs
none anuHel. (basa 1)

— " Paswmep ykasatensa gnuvHbl " ykasbiBaeT nosne anunHel. JonyctMMbiMy 3HaYEHNSIMA
asnstoted 1, 2 unu 4 6awita.

— "OnmHa M" ykasbiBaeT KONMYECTBO 3aBEPLLAIOLLMX CUMBOJSIOB (Mocne nons AnvHbl),
KOTOpble He BKIIOYalTCs B ANMHY COOOLLEHNs. 3TO 3Ha4YeHne MoXeT ObiTb
MCNOMb30BaHO ANS yKasdaHWs AfWHbI NOMAS KOHTPOMbHOW CYMMbI, pa3Mep KOTOPOro He
BKIHOYaeTCH B None ANuHbI

— B kauecTtBe npumepa paccmMoTpum popmaTt CoobLLEHMS, COCTOSLLNIA N3 HAaYanbHOro
cvMBONa, agpecHoro cMMmBona, ogHo6anTHOro Nons AnWHbI, AaHHbIX COOBLLEHNS,
CVYMBOJIOB KOHTPOSbHOM CYMMbI U KOHEYHOTO CMMBOSA. 3an1cu nog 3arofioBKOM
"OnuHa" cootBeTcTBYOT NapameTpy N. 3HayeHne N paBHO 3 1 ykasbiBaeT, YTO
GanTom ANVHbI ABnsieTca TpeTui 6aiT oT Havana coobweHuns. Pasvep ykasartens
ONVHbI paBeH 1, yka3biBas, YTO 3HAYEHWE ANNHbI COOBLLIEHNSA COAEPXKUTCH B OQHOM
GanTe. [Nons KOHTPOMbHOM CYMMbl U KOHEYHOIO CMMBOJIA COOTBETCTBYIOT NapameTpy
"OnuHa M". 3HayeHne napameTtpa "OnuHa M" paBHo 3, ykasbiBasi YUicrno 6anToB B
NOMsiX KOHTPONIbHOW CYyMMbI M KOHEYHOIO CUMBOIIA.

HavanbHbI cumBon | Aapec | AnuHa | CoobleHune | KOHTponbHas cymmMa u KOHeYHbIM CMMBON
(N) OnnHa M
(1) (2) (3) v (x) X+1 x+2 x+3
XX XX XX XX | XX XX ‘ XX ‘ XX

® [lepeMeHHble CUMBOJIbI: ATO KOHEYHOE YCIIOBUE MOXET UCMOMb30BaTbLCSA ANst
3aBepLieHuna npnema Ha oCHoBe pasfinyHbIX HOCﬂeﬂOBaTeﬂbHOCTeVI CUMBOJOB. OTU
nocrnefoBaTeflbHOCTM MOTYT COCTOSATbL U3 pasfIMYyHOro YmMcna cMMmBosnoB (He 6onee 5).
Mo3nums Kaxxgoro cMMBONA B KaXkaol nocnefoBaTenbHOCTY MOXET ObiTb BblibpaHa ans
3anucu onpeaeneHHoro cuMmeona unu 6espasnuyHoro cumeona ("mrokepa"),
0O3HauvatoLLero, 4YTo yCrnoBuio yooBrneTBopsieT nobor cumeon. Bce BeayLime cMmMBonbl,
CKOHPUryprpoBaHHbIe TaK, YTOObI OHU BbINN NPOUrHOPUPOBaHbI, HE SIBNSAIOTCA
HeobXxoaMMON YacTbio coobLyeHusl. Bce 3ambikatoLime CUMBOJbI, KOTOPbIE
WrHOPUPYHOTCS, ABMAITCA HEOOXOOMMON YacTbio COOOLLEHMS.
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CtpykTypa Tuna aaHHbix napametpa CONDITIONS, yacTb 1 (cTapTOBLIE YCNOBUS)

MapameTp Tun Tun OnucaHue
napameTpa | AaHHbIX

STARTCOND |IN Ulnt 3agaHue cTapToBbIX YCIOBUN:

*  01H - HayanbHbIn cumBon

e 02H - JTto6Goi cumson

e 04H - MNMaysa Ha nnHuUK

* 08H - MNpocTtanBatoLas NMHUS
* 10H - NocnepoBaTenbHOCTL 1
e 20H - NocnepoBaTenbHOCTb 2
e 40H - MNocnepoBaTenbHOCTb 3
¢ 80H - lNocnepoBaTtenbHOCTL 4

IDLETIME IN Ulnt Yuncno TakToB Nepeadayn ansg BpeMeHU OXuaaHus
NpoCTOs NUHMK. MIcnonb3yeTcs TONMbKO BMECTE C
ycnosueM "lMpocTtanBatowwas nunns". Ot 0 go 65535

STARTCHAR IN Byte HavanbHbIn cumBon Ans ycrnosus "HavanbHbin
cumBon".
STRSEQ1CTL |IN Byte YnpasneHne urHopvposaHuem/cpaBHeHem ans

Kakgoro cMMBona nocnegoBaTernbHoOCTM 1:

970 pasbnokvpytowme GUTbl AN Kaaoro cMMBorna B
HavanbHOW nocnenoBaTenbHOCTU

* 01H - Cumeon 1
* 02H - Cumeon 2
* 04H-Cumeon 3
* 08H-Cumeon 4
e 10H-Cumeon 5

BrnokupoBaHue 6UTa Ana onpegeneHHoro cuMBeona
03HayaeT, YTO B ITOW NO3ULIUK NOCnenoBaTeNbHOCTU
NoAXoamT nMobor CUMBOI.

STRSEQ1 IN Char[5] MocnepoBatenbHOCTL 1, Ha4YanbHble CMMBONBI (5
CUMBOJIOB)

STRSEQ2CTL |IN Byte YnpaBneHve nrHopmposaHuem/cpaBHeHeM Ans
Ka)KJoro cMmMBoma nocrnegoBaTtenbHoCT 2

STRSEQ2 IN Char[5] MocneposatensbHOCTL 2, HavarnbHbIe cumBOnbI (5
CUMBOIIOB)

STRSEQ3CTL |IN Byte YnpaBneHne UrHopvpoBaHuem/cpaBHeHeM Ans
Ka)XQoro cMmBoria nocnegoBartenbHocTu 3

STRSEQ3 IN Char[5] MocnepoBatenbHocTb 3, HaYanbHble cumBonbI (5
C/MBOJIOB)

STRSEQ4CTL |IN Byte YnpaBneHve nrHopmpoBaHuem/cpaBHEHMEM ANs
Ka)X4oro cMmBoria nocnegoBarensHocTu 4

STRSEQ4 IN Char[5] MocneposartensbHOCTL 4, HavanbHbIEe cMmMBOnbI (5
CUMBOJIOB)
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CTpykTtypa Tuna aaHHbix napametpa CONDITIONS, yacTb 2 (KkOHe4YHble YyCIoBuUS)

MapameTp

Tvn
napameTpa

Tun
LOaHHbIX

OnucaHune

ENDCOND

IN

Ulint

OTOT NapameTp onpeaensieT yCroBMe OKOHYaHNs
coobLeHus:

* 01H - Bpewms oTBeTa

* 02H - Bpems coobuieHuns

* 04H - NHTepsan mexay cumsonamu

¢ 08H - MakcumanbHas anuHa

* 10H-N+ [OnnHa + M

¢ 20H - lNMocnenoBaTtenbHOCTL CUMBOSOB

MAXLEN

Ulint

MakcumanbHas gnvHa coobuenus: McnonbayeTcs
TONbKO B TOM CIy4ae, ecrin B Ka4ecTBe KOHEYHOro
ycnoBusi BbibpaHa MakcumarnbHas AnnHa CooBLLEHMS.
OT1 0 go 1023 6ant

Ulint

Mosuuusa 6ariTa nonsa ANUHLI B COOOLLEHNN.
Mcnonb3yeTcs TONbKO C KOHEYHBIM YCIOBUEM
N + OnvHa + M. O1 1 go 1023 6ant

LENGTHSIZE

Ulint

Pa3mep nons (1, 2 unu 4 6awta). McnonbayeTtcs
TONbKO C KOHeYHbIM ycrioBnem N + OnunHa + M.

LENGTHM

Ulint

OnpepensieT 41Ccno CMMBOJIOB MOcHe Mons ANWHbl,
KOTOpbIE HE BKIMKOYEHbI B 3HAY€HMe Nons AMWHbI.
Mcnonb3yeTcs TONbKO C KOHEYHBIM YCITOBMEM

N + OnvnHa + M. O1 0 o 255 6ant

RCVTIME

Ulint

OnpepensieT, CKONbKO BPeMeHN Heobxoanmo xaaTb
nepBoro cMmeona, nognexatiuero npuemy. Onepauus
npuema GygeT 3aBeplueHa C OLUIMOKON, ecnv CUMBOST
He ByaeT ycneLHo NPUHAT B TeYeHWe yKasaHHOro
BpeMeHun. OTOT NapamMeTp MCNonb3yeTcs TONbKO C
ycnosuem "Bpems oteeta". Ot 0 go 65535 TakToB
nepegayv, He bonee 8 cekyHp

OTOT NapameTp B AeNCTBUTENBHOCTM HE OLIEHMBAETCS
KaK ycrnoBue KoHLa CooBLLEeHMs], Tak kak OH
aHanuaupyeT TONbKO CTapToBble YCrnoBust. [LomkHO
GbITb BbIGPaHO OTAENBHOE YCroBKE KoHLA
coo0LeHus.

MSGTIME

Ulint

OnpepensieT, CKOMNbKO BpEMEHU HEOOXOAUMO XaaTb
MofHoro npuema Bcero coobLLeHns nocne npuema
nepBoro cMmMmBora. AToT napameTp UCNonb3yeTcs
TONbKO C ycnosuem "Bpems coobwenuns”. Ot 0 go
65535 MuUnnNUcekyHa.

CHARGAP

Ulint

OnpepensieT YnCno TakTOB Nepefayvn Mexay
cumBonamu. Ecnu uncno TaktoB nepegayun mexay
CYMBOJSIaMU MPEBbILLIAET YKadaHHOe 3Ha4YeHne, To
KOHEYHOE YCrOBME BbIMOSHAETCA. ATOT NapameTp
ncnonb3yeTcs TOMbKO € ycrnosuem "MIHTepean mexay
cumonamu”. OT 0 go 65535 munnucekyHa.
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Koabl ycnosumn

310

MapameTp Tun Tun OnucaHue
napamMeTpa | AaHHbIX
ENDSEQ1CTL |IN Byte YnpaeneHne urHopmpoBaHuem/cpaBHEHUEM ANst
Ka)Xgoro cMmBora nocrnegoBaTtensHocTu 1:
970 pasbnokvpytowwme buTbl 4Ns Kakaoro cMMBorna B
KOHeYHoW nocnegoBatenbHocTM. Cumeon 1 — aTo ouT
0, cumBon 2 — aTo 6UT 1, ..., cumBon 5 — 310 6UT 4.
BnokunpoBaHve 6uta Ans onpegeneHHoro cMmBora
03Ha4aeT, YTO B ATOW NO3ULMM NOCNeaoBaTeNbHOCTH
nogxogut nobor cumeon.
ENDSEQ1 IN Char[5] MocnepoBatenbHOCTL 1, HayYanbHble CMMBONbI (5
CUMBOJIOB)
STATUS OnucaHue
(W#16#....)
80C0 BbiGpaHo HegoMycTMMOe CTapTOBOE YCIOBME
80C1 BbibpaHo He4OMyCcTUMOE KOHEYHOE YCIOBWNE, KOHEYHOE YCINOBUE HE BbIGpaHO
80C2 Pa3bnoknpoBaHo npepbiBaHne npuema, 1 3T0 HEBO3MOXHO
80C3 Pa3bnokupoBaHo koHeYHoe ycrnosue "MakcumarnbHas AnvHa", 1 MakcumanbHas
anvHa pasHa 0 nnn > 1024
80C4 PasbnokupoBaHa paccunteiBaeMas gnunHa, u N >= 1023
80C5 Pas3bnokupoBaHa paccymTbiBaemasi 4nnHa, 1 AnvHa He paBHa 1, 2 unu 4
80C6 Pa3bnokupoBaHa paccuntbiBaeMas AnmnHa, 1 3Hadenme M > 255
80C7 Pa3bnokupoBaHa paccyutbiBaeMas gfiMHa, U paccumtbiBaeMas anuHa > 1024
80C8 Pa36nokupoBaHo BpeMsi oxxuaaHusi 0TBETA, U BPEMS OXUAaHUS OTBETA PaBHO
HYIO
80C9 Pa36nokupoBaHo BpeMs oxxuaaHust Ans nHTepeana Mexay CMMBOMamu, U OHO
paBHO Hynto mnun > 2500
80CA Pa36noknpoBaHO BpeMs OXXuaaHusl NPOCTOs IMHWW, Y OHO paBHO Hymo unu > 2500
80CB PasbnokupoBaHa koHe4Hasi nocnegoBaTernbHOCTb, HO BCE €€ CUMMBOITbI
"6Ge3pasnuyHbl”
80CC PasbnokupoBaHa HavanbHas nocnegoBaTenbHoOCTb (Nobas us 4), Ho Bce ee

cvMBoOnbl "6e3pas3nuyHbl”
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8.6.5

Komanpa SEND_PTP

8.6 KomaHObI 01t 08yxmoYe4yHO20 COeOUHEHUSs

“SEND_PTP. Komanga SEND_PTP (nepegatb AaHHble Yepes ABYXTOYEYHOE
- E‘? _ COeAMHeHue) MHnumMupyeT nepegavy gaHHbix. SEND_PTP
_{en ST ENDL nepenaet ykasaHHbli 6ydep B CM. MNporpamma CPU
ReQ OOME L MPOJOIMKAET UCNoNHATbCS, Nnoka CM nepegaeT gaHHble €
|PORT ERROR M 3aJaHHOW CKOPOCThLIO Nepeaayn. B kaxabii AaHHbIN MOMEHT
jBUFFEF* STATUS - BpeMeHW B ovepean MOXET HaxoAUTbLCH TOMNbKO OA4Ha onepauus
LENGTH nepegaun. CM BosBpaLLaeT oLInGKy, v UCNOMHAETCS BTOpast
- PTRCL
. komanga SEND_PTP, B 10 Bpems kak CM yxe nepepaet
coobLleHue.
MapameTp Tvn Tun OnucaHue
napameTpa | AaHHbIX

REQ IN Bool AKTUBU3UPYET 3anpoLUeHHYo nepegady npu
HapacTatoLeM hpoHTe Ha 3TOM BXOAE,
pa3bnokupytoLlemMm nepegady. ATo MHULMUPYET Nepepavy
conepxumoro bycgepa B KOMMYHUKALIMOHHBIA MOAYIb
(CM) OBYXTO4EYHOro CoeanHEHUS.

PORT IN PORT MaoeHTudmkaTop KOMMYHUKaLUOHHOTO nopTa: 3ToT
NIOrNYECKMIN afipec SIBNAETCS KOHCTaHTON, Ha KOTOPYHO
MOXeT ObITb caenaHa ccbinka Bo Bknagke "Constants”
CTaHOapTHON Tabnuubl NepeMEHHbIX.

BUFFER IN Variant OTOT napamMeTp ykasbiBaeT Ha HavarnbHbIN agpec
Oydepa nepegauu.

ByneBbl AaHHblEe W GyneBbl MAaccuBbI He
nogaepKMBatoTcs.

LENGTH IN Ulnt [nvHa nepenaBsaemoro kagpa B 6aritax
Mpu nepepave cocTtaBHOW CTPYKTYpbl BCeraa
ucnonbaynte gnudy 0.

PTRCL IN Bool OT10T napameTp BbibUpaeT 6ydep Ans cTaHgapTHOM
[OBYXTOYEYHOM CBSI3U UK AnNsi cneLmarnbHbIX MPOTOKOIOB,
nocrtaensiemMbix pupmon Siemens, KoTopble
peann3oBaHbl B npucoeamHeHHoM CM.

JIOXKb = onepauun AByXTOHEYHOW CBA3M, yrpaBrsieMble
nporpamMmmoii nonb3oBaTens (eQUHCTBEHHAs NPUMeEHNMas
onums)

DONE ouT Bool MCTWHA B TeyeHne ogHoro LMkna, nocne Toro Kak
nocnegHuii 3anpoc 6bin BeINONHEH 6e3 ownbok

ERROR ouT Bool MCTWHA B TeyeHne ogHoro LMkna, nocne Toro Kak
nocnegHuin 3anpoc Gbin BbINOMHEH C OLLUMOKON

STATUS ouT Word Kop ycnoBusi BbINONHEHWS

Moka onepaumnst nepenaym BoinonHsaeTcs, Boixogbl DONE n ERROR npuHumatot 3HadeHne
JIOXKb. Korga onepaumsa nepegaym 3aBeplieHa, Bbixog DONE unm Beixog ERROR
npuHnmaet 3HadeHne MCTUHA B TedeHMe ogHOro Lukna, 4Tobbl nokasaTb COCTOSIHNE
onepauun nepegayn. NMoka DONE nnn ERROR npuHumaet 3HaveHne UICTUHA, Bbixog
STATUS pencrteButeneH.

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02

311



Heyxmoueyras cesasb (PtP)
8.6 KomaHOb! Ot 08yxmoYe4yHO20 COeOUHEHUSsI

KomaHnpga Bo3BpallaeTt coctosaHme 16#7001, ecnu KOMMyHMKaUNOHHBIM Mogynb (CM)
npuHUMaeT nepefaBaemble AaHHble. [Mocnegytowme ncnonHenns komangbl SEND_PTP
Bo3BpaLlatoT 16#7002, ecrnin CM Bce ele 3aHAT nepenadent. Koroa onepauus nepegayum
3aBepluaeTcsa, CM BosBpawyaeTt coctosHne 16#0000, ecnn He 6bino owmnbok. Cneaytoime
ncnonHeHuns komaHabl SEND_PTP ¢ REQ = 0 BosBpaLiatoT coctosHue 16#7000 (He 3aHsT).

CBs3u BbIxogHbIX 3Ha4YeHun ¢ REQ:

Mpu aToM NpeanonaraeTcsl, YTO KOMaHAa Bbl3bIBAETCH Nepnoanyeckn, 4Tobbl NPOBEPUTL
COCTOsIHME npoLecca nepegayvn. Ha cnegytowem pycyHke npegnonaraeTcs, 4TO KoMaHaa
BbI3bIBAETCS B KAXJ0M LMKIe (NpeacTaBneHHoM 3HadveHamu STATUS).

REQ
DONE — 1

ERRORE

STATUS [ 7000H | 70010 | 70020 | 7002H | 7002H | 0000H | 7000H |

Ha cnepytowem pucyHke nokasaHo, kak napametpbel DONE n STATUS okasbiBatoTcs
OencTBUTEnNbHbLIMU B TEYEHME TOMbKO OAHOrO LmKna, ecnu K nuHnun REQ npuknagbiBaetcs
UMNynbC (B TEYEHNE OQHOTO LMKNa), YTobbl MHALMMPOBATL onepauuio nepeaadn.

REQ
DOME |

ERROR

STATUS | 70000 | 7001H | 70024 | 70024 | 70024 | 0000H | 70008 | 70000 |

Ha cnepytowem pucyHke nokasaHa cessb napameTpoB DONE, ERROR un STATUS B cnyyae
OLLINOKMN.

REQ

DOME

ERFOR

STATUS [ 70000 | 70010 | 70020 | 70020 | 70020 | 80DTH | 70004 | 70000 |

STATUS OnucaHune

(W#16#....)

80D0 HoBbIN 3anNpoc Npy akTMBHOM nepegaTymke

80D1 Mepepadva npepsaHa ns-3a otcytcTBusa CTS B TeHEHNE BpEMEHM OXMAAHUSA

80D2 Mepenava npepBaHa n3-3a OTCYTCTBMSA curHana rotoBHoctn DSR ot ycTpolictBa
nepegayv gaHHoix DCE

80D3 Mepenaya npepBaHa u3-3a NepenoriHeHns ovyepeam (nepegada 6onee 1024 6antos)

7000 He 3aHar

7001 3aH4aT npu npueme 3anpoca (Nepsblii BbI30B)

7002 3aHsT onpocoM (n-1 BbI30OB)
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B3aumogeuncteue napametrpoB LENGTH n DATA ana PTP_SEND

MuHMManbHbIN pa3mep AaHHbIX, KOTOPbIA MOXET ObITb NepenaH komangon PTP_SEND,
paBeH ogHoMmy GanTy. MapameTp DATA onpepensieT pasmep AaHHbIX, MOAneXaLmx
nepegaye. [lns aToro napameTpa Hemnb3s MCNoNb3oBaTh AaHHble Tuna BOOL nnn maccusbl

Tuna BOOL.

Mapametp LENGTH | Mapametp DATA

OnucaHue

LENGTH=0 He ncnoneayetca lMonHble AaHHbIE NepefaloTcs Tak, Kak OHW onpeaeneHbl B napameTpe
DATA. Bam He Hy>XHO yKka3sbiBaTb KONMYECTBO NepeaaBaemMbix 6anTos,
ecnn LENGTH = 0.

LENGTH >0 OnemeHTapHbIA TUN 3HayeHne LENGTH gomkHo cogepatb uncro 6antoB aToro Tuna

OaHHbIX

OaHHbIX. B npoTUBHOM criyyae Hu4ero He nepegaeTcs 1 BO3BpaLLaeTcs
olmbka 8088H.

CTpykTypa

3HayeHne LENGTH moxeT cogepkaTb 4ncrno 6antoB, MeHbLLEE, YEM
nonHas onuHa cTpykTypbl B 6aiTax. B aTom cnyyae nepegatoTcs TONbko
nepsble LENGTH 6arnTos.

Maccus

3HayeHne LENGTH moxeT cogepkaTb uncrno 6antoB, MeHbLLEE, YEM
nonHas gnuHa maccvea B 6antax. B aTom crniydae nepefatotcsi TONbKO
3N1EMEHThLI MaccKBa, KOTOpble NOSIHOCTLIO YKNaAblBalTCs B 6anThbl
LENGTH.

3Hauyenne LENGTH gomnxHo 6bITb KpaTHbIM Yncny 6aiToB areMeHTOB
AaHHbix. B npotuBHom cnyyae STATUS = 8088H, ERROR =1, 1
nepefaya He NPOMCXOaMUT.

CTtpoka

MepenaeTtcs nonHoe pacnpeaeneHne namaTn doopmarta CTPOKM.
3Hauvenve LENGTH gomnkHo yuutbiBaTh 6aiiThl 4N MakcMMarnbsHoOM
ONVHbI, haKTUYECKOW ONINHBLI U CUMBOJIOB CTPOKMU.

[Onsa Tna gaHHbix STRING (cTpoka) Bce ANUHBI U CUMBOJIbI UMEIT
pa3mep no ogHomy GanTy.

Ecnu napametp DATA ucnonb3yet CTpPOKYy CUMBOJIOB B Ka4eCTBe
hakTu4eckoro napameTpa, To 3HavyeHne LENGTH gormkHo yunteiBatb
Takke asa 6anTa onsa AByX nNonew AnvHb.
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8.6 KomaHOb! Ot 08yxmoYe4yHO20 COeOUHEHUSsI

8.6.6 Komanpa RCV_PTP

“BOY_PTP_DE™ KomaHga RCV_PTP (npyem AaHHbIX ABYXTOYEYHOro
[ RCV_PTP | coeauHeHws) onpalumBaeT coobLleHus, NpuHsaTele B CM. Ecnn
‘:: - f‘gg: coobLLeHne umeeTcs, To oHo 6yaeT nepeaaro ns CM B CPU.
'_F.D;” tRROR L 1PV OLIMGKE BLIBOAWTCS COOTBETCTBYIOLLE 3HAYEHNe
| BUFFER status | napametpa STATUS.
LENGTH |

3HadveHune napameTtpa STATUS gewncrteutensHo, ecnv NDR nnm ERROR npuHumaet
3HavyeHne CTUHA. 3Hauyenne napameTtpa STATUS naet ocHoBaHue Onsi 3aBepLUeHns
onepauun npuema B CM. OBbI4HO 3TO NOMOXUTENBHOE 3HAYEHWE, YKasblBalOLLEE, YTO
onepauust npuema Obina ycrnewHom n 4YTo NpoLecc npMema 3aBepLleH HopmarbHo. Ecnn
3HauyeHne STATUS oTpuuaTenbHo (yCTaHaBnNMBaeTCs CTapLumi 6uT wecTHagLuaTepmyHoro
3Ha4yeHwus), TO 3TO yKa3bIBaeT, YTO onepauusi npvemMa Obina 3aBepLueHa 13-3a OLnGKK,
Hanpumep, KOHTPONS YeTHOCTUN, KaAPMPOBAHUS UM NEPENOSIHEHMS.

Kaxabii mogyne CM, ncnonb3yemblivi AN AByXTOUYEYHOW CBA3M, MMeeT Bydep
MakcMmarnbHon emkocTbio Ao 1 Kbavita. 310 MoxeT ObiTb 0aHO 6onbLUoe coobLyeHme nnm
HECKOSbKO MEHbLUMX COOBLLEHWIA.

MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX

EN R IN Bool Ecnu atoT Bxoa npuHumaet 3HadeHne UCTUHA, To
moaynb CM pomkeH ObITb NPOBEPEH HA HANMYNE NPUHSITBIX
coobueHmnin. Ecnu coobLieHune 6bino yeneLwHo NpuHaTo, To
oHo ByneT nepepaHo 13 mogynsi B CPU. Ecnm EN_R
npuvHumaet 3HaveHue JIOXKb, To CM npoBepsieTcs Ha
Hanuuue NpUHATbLIX coobLieHun n Beixog STATUS
yCcTaHaBnmBaeTcs, HoO coobLieHne He nepegaeTcs B CPU.

PORT IN PORT MaeHTudurkaTop KOMMYHUKALMOHHOIO nopTa:

OTOT NOrMYecKknn agpec sIBNsIeTCst KOHCTaHTON, Ha KOTOPYHO
MOXHO ccblnaTbesl Bo Bkragke "Constants" ctaHaapTHom
Tabnuubl NepeMEeHHbIX.

BUFFER IN Variant OTOT NnapameTp ykasbiBaeT Ha HavanbHbIN agpec
npuHUMatoLero 6ydgepa. 1ot Bydep fomkeH ObiTh
[0CTaTOYHO BONbLUMM, YTOObI NPUHSTL COOBOLLEHME
MaKCMMaribHOM ONNHbI.

bynesbl aHHbIE NNK 6yr|eB|>| MacCuBbl HE

noaaep KMBatoTCs.

NDR ouT Bool MNCTUHA B TeuyeHune ogHOro LuMKna, Korga rotoBbl HOBblE
[aHHble N onepaums 3aBeplleHa 6e3 oWnboK.

ERROR ouT Bool MCTWNHA B TeueHne ogHoro Lmkna, ecnv onepaums 6oina
3aBepLUEHa C OLMBKON

STATUS ouT Word Ko ycnosus BbINONHEHNS

LENGTH ouT Ulnt [nvHa Bo3BpaLleHHoro coobuieHns (B bantax)
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8.6 KomaHObI 01t 08yxmoYe4yHO20 COeOUHEHUSs

STATUS OnucaHue

(W#16#...)

0000 OtcyTtcTBYET Gydhep

80E0 Coo0uleHre 3aBepLUEHO, Tak Kak MPUeMHbIN 6ydep NonoH

80E1 Coo0uleHre 3aBepLUEHO 13-3a OLUMOKN KOHTPOMS YETHOCTHU

80E2 Coo0LuleHne 3aBepLUEHO 13-3a OLUNOKN KaapupoBaHUst

80E3 Coo0uleHre 3aBepLUEHO 13-3a OLUMOKN NepenosiHEHNS

80E4 Coo0uleHre 3aBepLUeHO, TaK Kak pacyeTHas anvHa npesbilaeT pasmep bydepa

0094 CoobLeHVe 3aBepLLEHO, TaK KaK ObINo NPUHATO MaKCMMasibHOE YMCIO CUMBOJSIOB

0095 CoobLieHre 3aBepLUEHO, N3-3a NPEBbLILLIEHUS] BPEMEHMW NpUemMa coodLleHust

0096 CoobLeHre 3aBepLUEHO, N3-3a MPEBbLILEHUS HTepBana Mexay CMMBONamMm

0097 Coo0bLLeHre 3aBepLUEHO, U3-3a NPEBbILIEHNS BpEMEHW 0XnaaHusi oTeeTa

0098 CoobLieHre 3aBepLUeHO, Tak kak ycriosue anvHbl "N+LEN+M" 6biro BbInonHeHo

0099 CoobLeHre 3aBepLUEHO, N3-3a TOTO, YTO ObINO BBINOMHEHO YCITOBME OKOHYaHWS
Ccoo0LLeHNs

8.6.7

Komanpga RCV_RST

“RCV_RST_DB" KomaHga RCV_RST (cbpoc npremHuka) oumniiaet npueMHbIn
AOV_RST 6ydep B CM.
—EN END —
=REQ DOME -
PORT EFFDR
STATUS
MapameTp | Tun Twun OnucaHue
napameTpa | AaHHbIX
REQ IN Bool AkKTMBM3MpYyeT cOpoC Npu HapacTaLweM PPOoHTE Ha 3TOM
pa3bnokupyLem Bxoae
PORT IN PORT VaeHTugurkaTtop KOMMYyHUKALWMOHHOIO nopTa:
MopT gorxkeH BbITb yKa3aH, C MOMOLLbIO JTIOFMYECKOro agpeca
Moaynsi.
DONE ouT Bool Ecnu npnHumaet 3HavyeHne UCTUHA B TedeHne ogHoro
UMKIia, TO 3TO yKa3bIBaeT, YTO NOCneaHui 3anpoc obin
BbINOJSIHEH 6e3 oWwnboK.
ERROR ouT Bool Ecnu npnHumaet 3Havenne WCTUHA, To 310 nokasbiBaer,
YTO nocnegHwi 3anpoc Gbin BeINOHEH ¢ ownbkamu. Kpome
TOro, ecnm 3TOT BbIXOA NpuHMMaeT 3HadeHne UICTUHA, To
Bbixod STATUS OyneT copepxaTb COOTBETCTBYHOLLME KOObI
owmnoboK.
STATUS ouT Word Kopa ownbku
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8.6.8

316

Komanpga SGN_GET

Komanga SGN_GET (onpoc curHanos RS232) cuutbiBaet

“SGM_GET_
L TEKyLLIMEe COCTOSAHMNA KOMMYHMKaLMOHHbIX curHanos RS232. 3Ta
SGEM_GET | tbyHKUMS eiCTBUTENbHA TOMBKO A4St KOMMYHUKALMOHHOTO
T g RS232 (CM
+REQ NDRW  MOOYyNA (CM).
{PORT ERROR 4
STATUS |
DTR A
DSR4
RTS
CTS h
DCD =
RiING H
MapameTp | Tun Tun OnucaHue
napameTpa | AaHHbIX
REQ IN Bool Mony4yaeT cocTosiHMsa curHanos RS232 npu HapacTarowem
poHTE Ha 3TOM BXoge
PORT IN PORT NaeHTndmrkaTop KOMMYHUKaLMOHHOIO nopTa:
OTOT NOrMYECKUN agpec ABNAETCA KOHCTaHTON, Ha KOTOPYIO
MoxeT OblTb caenaHa cchinka Bo Bknagke "Constants”
CTaHO4apTHOM Tabnuubl NEPEMEHHBIX.
NDR ouT Bool MNCTUHA B TeyeHue ogHOro Lukna, Koraa Hosble JaHHble
roToBbl 1 onepaums 3aBeplieHa 6e3 owmbok
ERROR ouT Bool MCTUHA B TeueHne ogHoro Luukna, ecnv onepauust boina
3aBepLleHa C oLnOKom
STATUS ouT Word Kop ycnoBwusi BbINONHEHMS
DTR ouT Bool TepMuHan BBoAda AaHHbIX FOTOB, MOAYIb roToB (BbIXOA)
DSR ouT Bool Habop gaHHbIX roTOB, KOMMYHUKaLMOHHBIN NapTHEP FOTOB
(Bx0f)
RTS ouT Bool 3anpoc Ha nepegady, Mogynb roToB K nepegave (Bbixoa)
CTS ouT Bool [[OTOBHOCTb K MpemMy, KOMMYHUKaLMOHHbIN NapTHEP MOXeT
npvHMMaTb AaHHble (BXOA)
DCD ouT Bool HocuTenb AaHHbIX pacno3HaH, ypoBEeHb NPUHMMAEMOro
curHana (Bcerga 0, He nogaepxvBaeTcs)
RING ouT Bool MHavkaTop BbI30oBa, MHAMKALUA NOCTyNaroLLero BbI3oBa
(Bcerga 0, He nogaepxvBaeTcs)
STATUS OnucaHue
(W#16#....)
80F0 CM saBnsetca mogynem RS485 n curHanbl OTCyTCTBYIOT
80F1 CurHanbl He MOryT 6bITb YCTAHOBMNEHLI U3-3a annapaTHOro yrnpaBfeHUss MOTOKOM
80F2 CurHan rotoBHocTM mogema (DSR) He MmoxeT ObITb YCTaHOBIEH, Tak Kak MOAyIb
ABNSETCH TepMUHanbHbIM ob6opygoBaHvem (DTE)
80F3 TepMuHan Beoga gaHHbix (DTR) He MOXeT ObITb YCTAHOBMEH, TaK Kak MOAYMb
ABNSeTCA annapatypow nepegayn gaHHbix (DCE)
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8.6.9 Komanpga SGN_SET

“SGM_SET_DB™ KomaHga SGN_SET (ycTaHoBKa COCTOSIHWMIA curHanoB RS232)
SGN_SET | ycTaHaBnMBaeT COCTOSIHMUS KOMMYHUKALMOHHbBIX CUTHaNoB

-|EM ENO = RS232. 3Ta hyHKUMS AeiiCTBUTENbHA TONMBKO ANS
—REQ DONE RS232 (CM)

It ERRORL  KOMMYHUKALIMOHHOrO MOAYIs .

| SIGMAL STATUS |
=RTS
-~ DA
~DSA
MapameTp | Tun Twun OnucaHue

napameTpa | AaHHbIX

REQ IN Bool 3anyckaeT onepauuio yctaHoBku curHanos RS232 npu
HapacTalwoLem PPoHTEe Ha 3TOM BXoAe

PORT IN PORT MaeHTudurkaTop KOMMyHUKaLNMOHHOMO nopTa:

OTOT NorM4eckuin agpec ABNSETCA KOHCTAHTON, HA KOTOPYHD
MOXHO ccbinaTbcs Bo Bkragke "Constants" ctangapTHom
Tabnmubl NepeMeHHbIX.

SIGNAL IN Byte Bbibupaet curHansl, nognexaiyme yctaHoBke: (4ONyCTUMO
HECKONbKO CUrHarnos)

* 01H = YcraHoButb RTS

e 02H = YcrtaHoButb DTR

* 04H = YctaHoButb DSR

RTS IN Bool 3anpoc Ha nepegavy, Moaynb roToB nNepeaaBsaTb
3HayeHue, noanexawee ycrtaHoske (MCTUHA vnu JIOXKb)
DTR IN Bool TepmMuHan AaHHbIX rOTOB, MOAYSb FOTOB NepefaBaTth
3HayveHue, nognexauiee ycraHoke (MCTUHA nnun TIOXb)
DSR IN Bool Habop gaHHbIX roToB (MPUMEHUM TONBKO K MHTepdencam
Tmna DCE) (He ncnonb3yetcs)
DONE ouT Bool NCTWHA B TeueHne ogHOro Lukna, nocne Toro Kak
nocnegHvi 3anpoc 6bin BbiNonHeH 6e3 ownbok
ERROR ouT Bool NCTWHA B TeyeHMe ogHOro LukKIa, nocrne Toro Kak
nocnegHuii 3anpoc 6bin BbINOMHEH C OWNGKOW
STATUS ouT Word Koa ycnoBus BbINOMHeHWs
STATUS OnucaHue
(W#16#....)
80F0 CM sBnsetca mogyrnem RS485 n HUKakve curHanbl He MOryT GbiTb YCTAHOBMEHBI
80F1 CurHanbl He MOryT BbITb YCTaHOBIEHbI 13-3a annNapaTHOro yrnpasfeHWsi NOTOKOM
80F2 CwvrHan rotoBHocT Mogema (DSR) He MoxeT ObITb YCTAaHOBINEH, TaK Kak Moy b
sIBNsieTCsl TepMUHanbHbIM o6opyaoBaHuem (DTE)
80F3 TepmuHan BeBoga AaHHbix (DTR) He MoxeT BbITb YCTAHOBIEH, TaK Kak MOAYSb
SIBNSieTCs annapaTtypow nepegayu gaHHbix (DCE)

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02 317



Heyxmoueyras cesasb (PtP)

8.7 Owubku

8.7 Owunoku

Bos3Bpalwaemblie 3HayeHUs komaHg PtP

Kaxxgas komaHga PtP nveet Tpu Bbixoaa,

KOTOpble 0TOBPaXalT COCTOSAHWNE WUCTIONHEHUS:

MapameTp Tun pgaHHbIX | 3Ha4YeHne OnucaHue

no
YMOM4YaHuio

DONE Bool JIOXKb MCTUHA B TeyeHne 0OHOrO LMKNa yka3biBaeT, YTO
nocnegHui 3anpoc BbINOJIHEH 6e3 oWnBOoK.

ERROR Bool JIOXKb NCTUHA yka3sbiBaeT, 4TO nocnegHui 3anpoc
BbIMOSTHEH C OLWMOKaMu, C COOTBETCTBYHOLLMM KOLOM
ownbkm B napametpe STATUS.

STATUS Word 0 [Ba GainTa, cogepallmx Knacc 1 Homep oLnoKu,
ecnu oHa nmeetcs. MNMapametp STATUS coxpaHsieT
3TO 3Ha4YeHWe Ha NPOTSXKEHUUN UCTIONHEHWS STON
YHKUMN.

Knaccbl o0LWmx olwmnboK U OLLNOKN
OnucaHue knacca Knacchbl OnucaHue
oLmnbokK
KoHdwmrypuposaHue nopta 80AX Wcnonb3yeTca ans onpeaenexHns obLwmx ownbok
KOH(pMryprpoBaHus nopra

KoHdurypuposaHue 80Bx Wcnonb3yeTcs ans onpeaenexus o6Lwmx owmnbok

nepegayu KOH(pMryprpoBaHus nepegaym

KoHcurypuposaHue npuema 80Cx Wcnonb3yeTcs ans onpeaenexHus obwwmx ownbok

KOH(pMryprpoBaHus nprema

BpeMsi BbINOMHEHWS 80Dx WMcnonb3yeTcst ons onpegenennst obwmx owmnbok

nepegayv BO BpeMsl BbINOMHEHMS Nepeaayu

Bpems BbINOMHEHWS Nnpuema 80Ex Wcnonb3yeTcst ons onpeaenennst obwmx owmnbok

BO BpeMs BbINOMHEHUS nprema

O6paboTka curHanos 80Fx WMcnonb3yeTcs ona onpeneneHns obimx owmobok,

CBsA3aHHbIX ¢ 06paboTKOM BCEX CUTHAIOB
OwnbKM KOHPUrypupoBaHus nopTta
UpeHTudukarop OnucaHue
COObITMA/OWNOKH
0x80A0 OTOT NPOTOKON He CyLlecTByeT
0x80A1 3OTa CKOpOCTb Nepefayn He cylecTByeT
0x80A2 OTOT KOHTPOMb YETHOCTU HE CYLLECTBYET
0x80A3 OT10 yncno GUTOB AaHHbIX HE CyLecTByeT
0x80A4 3OT0 ymcno cTonoBblX OUTOB He cylecTByeT
0x80A5 OTOT TMN ynpaBneHusi NOTOKOM HE CyLLleCcTBYeT
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Heyxmoueyras cessb (PtP)

8.7 Owubku

OwWwmnGKK KOH(UrypupoBaHUA nepeaaym

WpeHTndumkartop
co6bITUsI/OWNOKN

OnucaHne

0x80B0

oToT NPOTOKOJ1 HE CyLlecTByeT

0x80B1

OTa ckopocTb Nepeaayn He cylecTByeT

0x80B2

oTo0T KOHTPOJIb HETHOCTU HE CyLLleCTByeT

0x80B3

9710 Yncno GUTOB AaHHbIX He cyulecTtByeT

0x80B4

OT0 Yncno cTonoBbiX GUTOB HE CYLLIECTBYET

0x80B5

70T TMN ynpaBJieHNA NOTOKOM He cyulecTByeT

OwnobKM KOHpUrypupoBaHusa npuema

UpeHTndukartop
CcoObITUA/OWNOKN

OnucaHue

0x80C0

OwwunbkKa cTapTOBOrO YCroBus

0x80C1

Ownbka KOHEYHOrO YCIoBMS

0x80C3

Owmnbka MakcMmanbsHOW ANuHbI

0x80C4

Owwnbka 3HaveHns N (cm. N+LEN+M)

0x80C5

Ownbka 3HayeHnsa gnuHbl (cM. MAXLEN nnn N+LEN+M)

0x80C6

Owwnbka 3HaveHns M (cm. N+LEN+M)

0x80C7

Owwnbka 3HaveHns N- LEN -M (cm. N+LEN+M)

0x80C8

Owwnbka BpeMEHN OXnaaHusl 0TBETa, HAKaKUX COOBLLIEHNI HE BbINO NPUHATO
B TeYEHMWe 3agaHHOro nHTepsana Bpemenu npnema. (Cm. RCVTIME unun
MSGTIME)

0x80C9

Owwnbka nHTepeana BpemeHn mexay cumsonamm (cm. CHARGAP)

0x80CA

Ownbka BpemeHun npoctos nuHum (cm. MNpocTtameatowas nMHus)

0x80CB

3apaHHasi KOHeYHas NocnenoBaTeNbHOCTb CKOH(UIypUpoBaHa Co BCEMU
"Ge3pa3nuyHbIMn” cumBonamMm

0x80CC

3apaHHas HavanbHasa nocneaoBaTenbHOCTb CKOHUIyprpoBaHa Co BCEMU
"6e3pasnuyHbIMK” cMMBONaMU

OWwunobKKU curHanos

UpneHTndukaTtop
CcoObITUA/OWNOKN

OnucaHue

0x80F0

KoMMyHMKaLMOHHBIN Moaynb sBnseTcsa moaynem RS485 v curHansl
OTCYTCTBYIOT

0x80F1

KoMMyHMKaLMOHHbIM Moayrb siBnsieTcs moaynem RS232, Ho curHanbl He
MOryT GbITb YCTAHOBMEHBI, TaK Kak pa3bnokMpoBaHoO annapaTHoe yrnpasneHue
NMOTOKOM

0x80F2

CurHan DSR He MoxeT OblTb yCTAHOBIEH, TaK Kak MOAYMb ABMNseTCA
yctporcteom DTE
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Heyxmoueyras cesasb (PtP)

8.7 Owubku

Owun6bkKN BO BpeMs nepenayiun

UpeHTndumkartop
Cco6bITUA/OWNOKN

OnucaHune

["paHn4Hoe
3Ha4veHue bydepa

Bbin npeBbIWeH 00Wwun AoCTyNHLIN pa3mep bydepa nepegaym CP

0x80D0

HoBbIv 3anpoc 6bln NpuHAT, Korga nepegartyvk 6bin akTueeH

0x80D1

MpueMHUK n3gan 3anpoc Ha ynpasrieHne NMoTOKOM, YTOBbl OCTaHOBUTL
aKTVBHYIO nepeaady U He BO30GHOBIISTb €€ B TEYEHME YKa3aHHOIO BPEMEHU
oXuaaHus

OT1a owwmbka reHepupyeTcs Takke Npu annapaTHOM ynpaBrieHUN NMOTOKOM,
€CIN NPUEMHUK He 0OBABMSAET O rOTOBHOCTM K NpuemMy (CTS) B TeueHne
yKa3aHHOro BpeMeHM oXuaaHus

0x80D2

3anpoc Ha nepefadyy 6bln npepBaH, Tak kak He Bbin NPUHAT curHan
rotoBHocTn (DSR) ot DCE

0x80D3

Bbin npeBbIWeH 00w AOCTYNHLIN pa3mep bydepa nepegaym CP

0x7000

PyHKUMA Nepefayun He 3aHATa

0x7001

q)yHKLWIﬂ nepenayun 3aHATa nepBbliM BbI3OBOM

0x7002

(DyHKLI,VIﬂ nepenayun saHATa nocneayrowmmMn BbisoBamMu (OI'IpOCbI nocne
nepBoro BbI3OBa)

3HaueHus, BO3BpallaemMblie BO BpemMs npunema

UpeHTndukaTtop
CcoObITUA/OWNOKKU

OnucaHue

0x80EQ

CoobLeHre 6bino 3aBepLIEHO, Tak Kak MpUeMHbIV Bydep nonox

0x80E1

CoobuleHre 6bI10 3aBEpPLUEHO B pe3ynbTaTe OLWMOKN KOHTPOIIS YETHOCTHU

0x80E2

CoobLueHve 6bino 3aBeplUeHo B pe3ynbTaTte OLNGKU KaapupoBaHus

0x80E3

CoobLeHre 6bino 3aBepLIEHO B pesynbTaTe oWnbku nepenonHeHms

0x80E4

CoobLueHre 6bINo 3aBEPLUEHO B pe3ynbTaTte TOro, YTo ykasaHHas AnuvHa
npesblaeT o06wmii pasmep Oydepa

0x0094

Coo0ueHure 6bINo 3aBepLUEHO, TaK Kak Obina NpUHsATa MakcuMmanbHasi
nocnegosatenbHocTb cuMmBonoB (MAXLEN)

0x0095

Coo0LeHune 6bIno 3aBepLUEHO, TakK Kak BCe coobLyeHne He Bbino NnpuHATO 3a
3agaHHoe Bpems (MSGTIME)

0x0096

CoobLueHre 6bIno 3aBepLUEHO, TaK KaK CrieayoLwwuin CUMBON He Obin NpUHAT
Ha MHTepBane BpeMeHu oxmnaganuns cnegytoulero cumsona (CHARGAP)

0x0097

Coo0LeHne 6bINo 3aBepLUEHO, TaK Kak NepBbli CUMBOJ He OblN NPUHAT B
TeyeHue 3agaHHoro Bpemenu (RCVTIME)

0x0098

Coo0LeHne 6bINo 3aBepLUEHO, TaK Kak ycrosue anunHel "n+len+m" 6bino
BblnonHeHo (N+LEN+M)

0x0099

CoobLueHre 6bINo 3aBEPLUEHO, TaK KaK ObINIO BbINOMHEHO YCMNOBUE OKOHYAHUS
coobuieHns (ENDSEQ)
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Heyxmoueyras cessb (PtP)

8.7 Owubku
Pa3nu4Hble oWNOKN napameTpusauummn
UpeHTudukarop OnucaHue
coObITUsA/OWNGKN
0x8n3A HeponyctuMmbl ykasaTernb B napameTpe n
0x8070 Bcs BHYTPEHHSA NamsATb 3K3eMnnsipa ncnosnb3yercs
0x8080 HepencreutenbHbli HOMep nopTa
0x8082 MapameTpunsauna notepnena Heygady, Tak Kak OHa YXe BbINOMHAETCH B
¢OHOBOM pexume
0x8083 MepenonHeHue 6ycepa. CM BepHyn Gonblue AaHHbIX, YeM SONYCTUMO.
0x8085 MapameTp LEN napameTp nmeet 3HadeHune 0 nnum Gonblue, Y4eM MakcMMarnbHO
[OnycTUMOe 3HaYeHne
0x8088 MapameTp LEN Gonblue, 4em obnactb namsit, ykazaHHasa B DATA
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UHCTpyMeHTanbHbIe cpeacTBa OHNakHOBOIo
peXumMma U AUarHoCTUKMU

9.1

CBeTtoanoabl COCTOAHUSA

CPU n mogynu Boga/sbiBoga UCNonb3ytoT CBETOAMOABI ANs NpeJocTaBneHnsa nHgopmamm
0 paboyem cocTosiHUM Moaynst unu Bxogos/BbixogoB. Y CPU nmetoTcs cnegytowme

WHANKATOPbI COCTOSHUA:
e STOP/RUN

— TloCTOSIHHO ropsLLMIn OpaHXEBLIN CBET yKa3biBaeT Ha cocTosiHne STOP

— [MocTosiHHO ropsLLmMiA 3eneHbli CBET YKkasbiBaeT Ha pexxum RUN

— Muratowmin (nonepemMeHHO 3eMneHblli U OpaHXeBbI) ykasbiBaeT, 4To CPU HaxognTtcs B

COCTOSIHUM 3anycKa
e ERROR

— MuwuratoLwmin KpacHblli yKkasbiBaeT Ha OWNOKY, HanpMMep, BHYTPEHHIO owmnbky B CPU,
OLWMOKyY KapTbl NAMSATX UK OLIMOKY KOHUTYpUpoBaHUS (HecornacoBaHHbIE MOAYN)

— T[locTosiHHO FOpﬂLLI,VIVI KpaCHbII7I YKa3blBaeT Ha HencnpaBHOCTb annapaTypbl

o MAINT (o6cnyxumBaHMe) MUraeT BCAKWI pas, Kak Bbl BCTaBnseTe kapTy namaTtu. 3atem
CPU nepexogut B coctosiHue STOP. NMocne Toro kak CPU nepewen B coctosiHne STOP,
BbIMOMHWUTE OOHO U3 CreayrLwWwmux AeNCTBUIN, YTOObI MHULMMPOBATL aHanm3 KapTbl

namMaTn:

— MNepesegute CPU B pexum RUN

— BbInonHuTe nonHoe ctnpaxne namatn (MRES)

— Bblkntounte CPU 1 BKkntounTe ero cHosa

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02

OnucaHune STOP/RUN ERROR MAINT
OpaHxeBbin / KpacHbin OpaHxeBbi
3eneHbIn
[MuTaHne BbIKNIOYEHO BbikntoyeH BbikntoyeH BblkntoyveH
3anyck, camoTecTupoBaHue, Muratowwnn - BbikntoveH
obHoBneHWe nporpammel MN3Y (nonepemeHHO
OpaHXeBbIV U 3eNeHbIN)
CoctosHue STOP BkrtoyeH - -
(opaHxeBbli)
Pexum RUN BkntoueH - -
(opaHxeBbIi)
YpanuTe kapTy namaTu BkntoueH - Muratowuin
(oparxeBblii)
Owmnbka BkntoyeH Mwuratowunn -
(opanxeBbIi UK
3eneHbln)
3anpawwuBaeTcs obcnyxusaHue BkritoveH - BkntoueH
(opaHxeBbIi UK
3eneHbln)
HeucnpaBHoCTb annapaTypbl BkntoueH BkntoueH BbikntoyeH
(opaHxeBbIii)
TecTupoBaHue ceetogmoga unun 8 CPU MuratoLumn Mwuratowmn Mwuratowmn
nospexageHa nporpamma M3y (nonepemeHHO
OpaHXeBbl 1 3eneHblin)
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

9.1 Ceemoouodbl cocmosiHusi

CPU npegocTaBnsieT Takke ABa CBETOANOAA, KOTOPbIE YKa3bIBAOT COCTOSIHME CBA3W Yepes
PROFINET. OTKponTEe HWXHIOK KPbILLKY KIeMMHOro 6rioka, Ytobbl yBuaeTb cBeToanoabl

PROFINET.

® Link [coeauHeHue] (3eneHblin) BKNoYaeTcst, YHTOObI MOKa3aTh, YTO coeauHeHne

BbINOJIHEHO yCneLwHOo

® Rx/Tx (kenTblin) BKNOYaeTCs, YTOObI NOKa3aTb akTUBHOCTb Nepeaayun

CPU 1 kaxgbii LMPOBOW cUrHanbHbIi Mogyib (SM) nMeroT no ogHOMy cBeTOAMOAY
KaHana BBoAa/BbiBoAa OIS KaXO0ro 13 LMdpoBbIX BXOAOB U BbixoaoB. CBeTOAMOA KaHana
BBOAa/BbIBOAA (3ENEHbBIN) BKITHOYAETCH U BbIKIMIOYAETCS, YTOObLI NOKa3aTb COCTOSIHME

OTAeNnbHOro BXoaa Unu Bbixoaa.

Kpome Toro, kaxabin undposor SM umeet ceetoamnog DIAG, koTopbIi yKasbiBaeT

COCTOdAHME Moayn4A:

® 3eneHbln YKa3bIlBaeT, 4TO MOA4YJ1b OTOB K pa60Te

e KpacHbIi ykasblBaeT, YTO MOAyNb HEUCNpPaBeH UNn He roToB K paboTte

Kaxablin aHanoroebln SM umeeT no ogHOMy cBeToAMoAdY KaHana BBoAa/BbiBoAa Ans

KaXxaoro U3 aHanoroBbiX BXO40B 1 BbIXOOOB.

® 3eneHbli ykasblBaeT, YTO KaHan CKOH(UrypmpoBaH v akTuBeH

® KpacHblii ykasbiBaeT Ha COCTOSIHUE OLLUMOKM OTAEeNbHOro BXoda Unm Bbixoda

Kpome Toro, kaxapii aHanorosbin SM umeet ceetoamop DIAG, KoTopbi ykasbiBaeT

COCTOAHNE MOoaYIA:

® 3erneHbln yKasbiBaeT, YTO MOAYMb roToB Kk paboTte

e KpacHblii yka3blBaeT, YTO MOAYSb HEVCTIPABEH WU He TOTOB K paboTe

SM pacno3HaeT Hann4mne unn oTcyTcTteme nutTaHnda Ha moayne (C noneson CTOpPOHBGI, ecrnun

HeobXxoanMo).

Onwucanune DIAG Kanan
(KpacHsiit / BBOAa/BbiBOAA
3eneHbIn) (KpacHbin /

3eneHbIn)

IMnTaHve ¢ NoNeBON CTOPOHbI BbIKITHYEHO

MwuraroLwwmnin KpacHbIn

MuratoLwwmnin KpacHbIn

He ckoHdurypupoBaH nnv nget obHoBneHme

MuwuraroLwinin 3enexbin

BbikntoyeH

Mogynb CKOHUIypupoBaH 6e3 ownBoK

BkritoyeH (3eneHbii)

BkntoyeH (3eneHnbin)

C6oviHasa cutyaums

MwurawoLwmin KpacHbIn

Owwubka BBOAa/BbIBOAA (MPU aKTUBHOW AMArHOCTUKE)

Muratowmii KpacHbIn

Owwnbka BBOAA/BLIBOAA (NPU 3a6MOKMPOBaAHHON
OMarHocTuke)

BkntoueH (3eneHblin)
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HHCcmpymeHmarsHble cpedcmea OHMaliHo8020 pexxuma U OuacHOCMUKU
9.2 Co3daHue oHnaliHogoz2o coeduHeHusi ¢ CPU

9.2 Co3paHune oHnanHoBoro coeguHeHusi ¢ CPU

OHnaHoOBOE COeAMHEHNE MeXy YCTPONCTBOM NPOrpaMMMpPOBaHUS U LIENEBOWN CUCTEMOM
HeobX0AMMO Ansi 3arpy3kun NporpaMm 1 AaHHbIX NPOeEKTa B LIENEBYIO CUCTEMY, a TaKxke,
HanpuMmep, crneayLwmnx AeNCTBUN:

» TecTupoBaHMe Nporpamm nosib3oBaTens

*  OTobGpaxeHne n nsmeHeHue pexuma pabotel CPU

* OTtobGpaxeHune n yctaHoBKa AaTbl 1 BpemeHn Ha CPU
*  OTobpaxeHune nHpopMaumm o Moayne

* CpaBHeHMe OHMarHoBbIX 1 0ddhNanHOBLIX BrIOKOB

* [narHocTuka annapaTypbl

3aTeM Bbl CMOXeTe 00paTUTLCA K JaHHbIM B LIENIEBON CUCTEME B OHJTANHOBOM U
OnarHoCTMYeCcKoM npeacTaBneHnn yepes naHenes 3agadv "Online tools [OHnanHoBbIE
WHCTPYMeHTanbHble cpeacTaal”.

Extended damnioad to device x TekyLLee oHNnanHosoe
b o COCTOsIHME YCTPOUCTBa

cnpasa psaoM C YyCTPOUCTBOM B
oTOOpaxxeHUn nNpoekTa.
POFCinserace for ading O CLBLI00UAN T0 P X o
: . : OpaHxeBblli LiBET yKa3bliBaeT Ha
: OHTAMHOBOE COeAUHEHME.
Bbibepute "Accessible Nodes
Do Evreion B r..p-r' Addonid Target device "
= el it st = [JocTynHble yanbl]", 4TOGbI
u HanTn CPU, Haxopgswwmecs B
ceTu.

Apceyyikin Sreons in taget subnet o b gl gtcerp ke dion )

Device Crrvitn Bt e Ackdonia o
; ne auiziscom.. ione oTobpaxaeTcsi NMKTOrpaMmoii
|

e

| ' Sannel |

o Goonline  LenkHnte Ha "Go online [Mepeittn B oHnaiH]", 4Tobbl coeanHUTbesi ¢ CPU B
cetu.
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UHcmpymeHmarbHble cpedcmea OHalHO8020 pexuma u 0uagHOCMUKU
9.3 YcmaHoska IP-adpeca u spemeHu cymok

9.3 YctaHoBKa IP-agpeca n BpemeHu CyTOK

Bbl MOXeTe yCTaHOBUTbL B OHMaNHOBOM Assign IP address
CPU IP-agpec v 3Ha4yeHne BpeEMEHN.

Mocne nogknoyeHus k oHnanHosomy CPU

WAL address:

IF address. 152 . 168 0 1

13 obnactu "Online & diagnOStiCS Subnet screen mask: 255 . 255 155 . 0
[OHnanHoBbIN pexum 1 amMarHoctuka)" Bbl e as

MOXeTe 0ToOpasnTb N 3MeHUTb |P- AssignIP sddress
agpec.

HanbHeriwyto nHcopmaLmio Bbl HangeTe B
pasgene o6 IP-agpece (cTp. 84).

Settime of day.

Bbl MoXxeTe Takke oTo6pasnTb nnu
YCTaHOBUTb NapameTpbl BpEMEHU 1 AaThl
oHnanHosoro CPU. PG/PC time:

Madule time

+ Take from PAFC Ay -
9.4 NMaHenb onepartopa ana oHnanHosoro CPU

MaHenb 3apay "CPU operator panel [[MaHenb onepatopa CPU]" ~ CPU operator panel
oTobpaxaeT pexum pabotbl (STOP unu RUN) oHnanHosoro CPU: PLG_1 [€FU 12142 0GDEDC]
3OTa naHernb nokasbiBaeT Takke, Bo3Hukna nu 8 CPU owmbka un m wwistor  EEAUNESS

ERROHR STOP

MUMEITCS NN NPUHYAUTENBHO YCTaHOBMNEHHbIE 3HAaYeHUs. Bbl MoxeTe
ncnonb3oBaTtb NaHenb onepatopa CPU ans uameHeHus pexuma
paboTbl oHnarHosoro CPU.

MAINT WRES
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MHcmpymeHmaanble cpedcmea OH/1aliHo8o2o pexuma u OuasHOCMUKU
9.5 KOHmpOJ'Ib 8pemMeHU yukria u ucriosib3o8aHus rnamamu

9.5 KoHTponb BpeMeHu LuuKkna u UCnosib3oBaHnUs NaMAaTn
Bbl MoxeTe Cyele Sme » Cycle time
KOHTpOJnpoBaTb BpeM4d Dycte tine dagram =
umkna v VICI'IOJ:Ib3OBaHVIe ' ,_;_;—15,"'
namsaTu OHNaMHOBOrO | |} ! S i
CPU. 0 1 2 150 m
i

Mocne nogknoyeHus K

oHnanHosomy CPU Bbl

MoOXeTe 0TobpasnTb e U CoaRTed

crnegyowme n3aMepeHHble Minimu

3HaYeHUs:

* Bpewms yukna

* Wcnonb3oBaHue
namsitn

Cycle times measured

w Memary

Mamony
Lond memoey
I Froesm

Wark Frdmeny
| Free 5%

e in bytes _ Load memory Work meemary Feterine memony Retentne memory

free oA Siidi 2008
Used 1604 2 -]
Tetal IRTISE 51200 2048

Froe:100%
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

9.6 OmobpaxeHue duasHocmuyeckux cobbimuti 8 CPU

9.6

328

OToGpaxeHune guarHoctTnyeckux cobbitun B CPU

B gunarHoctuyeckom Bydepe Bbl MOXeTe yBMAETbL NnocnegHue cobbitua B CPU.
OunarHocTtnyecknii 6ydep CoOaepxuT cnegyoLme 3anucu:

® [lnarHoctunyeckme cobbITUS

® l3meHeHus B pexmme pabotel CPU (nepexoabl B STOP unn RUN)

Diagnostics buffer

Events

o Ture of day wcl. difference bebaten CPU and PAPC

Date and tme
F2RINPES TAT 06 053 P

VRMN96% TAT 06,092 FM
1201965 Ta k08 051 fm
PEEISES TA150.291 FM
V2IIIDES 7415009 M
12965 74146 5510 Fm
VHENPES 70018, 7 PM
V2IIPES TO0NE TTE PM
VRV96% 70008 518 Fm

TR — [

Freese displey

Detads on event 1 of 9

Event

Frllowup Speratng state Eransaion - CFU smitches bom 3
Communication ntaated request COLD RESTART - OFU pw
Mew startup inkabit informntion - Curnent OPU aperating 11
Mew susrmup inkabit infoemntion » Current OFU eperating 31
Miew Farmup inkebal nhaematean « Cumant CFU eparabag 1
Miew ptarbup inkabit informintion - Curnent CFU sperating 11
Mew startup inkibit information - Current OFU eperating 31
Follgaup Sparatng FLTE braniion - (P waitches brom §
Perontr on - Memory cond type: Mo marmasay card - CPU swatt

O inke: Fallow-up dperating state transtion
Ferwrar-on mode set WARM RESTART = RUN i CPU was in BUN before power of)

Pending startup mhibit{z)
= Mo startup inkabit set

O switches from STARTUP £o RUN state

Ievoaning vent

Helponesent

Seave a1

MepBas 3anucb cOOTBETCTBYET
nocnegHemy cobbiTuio. Kaxxgas
3annck B AMarHocTMyeckom bydepe
COLEPXuUT JaTy u Bpemsl perncrpaumu
coBbITMSA N €ro onucaHue.
MakcumansHoe Yncno 3anucen
3aBucut ot CPU. MNMopaepxunsaetcs He
6onee 50 3anucen.

Tonbko nocnegHue 10 cobbiTuin B
anarHoctmnyeckom Gydepe
COXPaHSTCA MPU OTKIIOYEHUN
nutaHns. Copoc CPU Ha 3aBofckue
HaCTPOWMKM OYMLLAET OUarHOCTUYECKUIA
6ydbep, yaanss Bce 3anucu.
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9.7 Tabnuubl HabnaeHNA ANA KOHTPOMA NpPorpaMmbl
nonb3oBaTens

Tabnvua HabnoaeHnn NO3BONAET OCYLLECTBAATE (DYHKLMN KOHTPOMS U yNpaBrneHus B
MHPOPMAaLMOHHBIX ToYkax, korga CPU BbiNOnHAET Bawy nporpammy. 3tumm
VMHPOPMAaLMOHHBIMK TOYKaMM MOTyT ObITb aniemeHTbl obpasa npouecca (I unm Q),
dusnyeckme Bxoabl nnu Beixodsl (I_:P nnn Q_:P), M nnn DB B 3aBMCMMOCTM OT (OyHKLIMK
KOHTPONS 1 ynpasneHus.

DYHKUNS KOHTPOMS HE N3MEHSAET NPOoLEeCC MCNONHeHUs Balwlen nporpammbl. OHa cHabxaeT
Bac MHpopmaumen 06 NCNOMHEHMM NPOrpaMmMbl M AaHHbIX nporpammel B CPU.

DyHKUMM yNpaBneHns No3BONSAT NOMNb30BaTEN YNPaBATh NOCNeA0BaTENbHOCTLIO
WCMOSMHEHUS 1 JaHHbIMKU NporpaMmmel. [pu ncnonb3oBaHuM yHKLUUA ynpaBneHus cnegyet
cobnogaTe OCTOPOXHOCTb. OTU (PYHKLUKN MOTYT CYLLLECTBEHHO BIUATb Ha UCMOMNHEHNE
Nofb30BaTENbCKOW UM CUCTEMHOW NPOrpamMmmbl. OTUMU TPEMS DYHKLMAMU SBNAIOTCA
N3MEeHeHune, NpUHYANTENbHOE 3adaHne 1 pa3brokupoBaHme BbIXodoB B cocTosiHum STOP.
C nomoLLbo Tabnuupl HAabNAEHMS Bbl MOXXETE BbIMOMHATL CrieayHoLme OHNaiHoBbIE
dyHKLMK:

® KOHTPOSb COCTOSIHUSA NEPEMEHHBIX

® I3ameHeHVe 3Ha4YeHuI OTAEeNbHbBIX NEPeMEHHbIX

® [lpuHyauTeEnbLHOE NpUcBavBaHWe NepeMeHHON onpeaeneHHoro 3Ha4eHns

Bbl MOXeTe Bbl6paTb, Koraa nepemMeHHasa OoimkKHa HabngaTbCA NN N3MEHSTLCS:

® Havano UnKkna: 3HauyeHne cunTbiBaeTCA UK 3anuUcbiBaeTcs B Havane UnKna
CKaHunpoBaHuA
KOHeLI, uukna: 3HayeHne cunTbiBaeTCH UM 3anucbiBaeTcs B KOHLUe UuKna cKkaHmpoBaHusa
I'IepeKmoqume B cTOn

,D,J'lﬂ co3gaHna TaGﬂVllel HaGﬂlOE,EHVlﬂ: - Tﬂ PLE 1 [CPU 1274C DGDGDE]

1. [OBaxabl wenkHute Ha "Add new watch table [} pevice configuration
[dobaBuTb HOBYtO Tabnuuy HabnoaeHus]", 4ToObI R online & diagnaostics
OTKPbITb HOBYIO Tabnuuy HabnoaeHuns. ~ [ Program blocks

2. BBeagute uMms nepeMeHHow, 4Tobbl 4o6aBUTb I Add new block
nepemMeHHyto B Tabnuuy HabnoaeHus. 4 Main [0B1]

4 :H Technological Objects
[nsa KOHTponsa NepeMeHHbIX UMEKTCH cneytoLiue b [ PLC tags

BO3MOXHOCTMU: + 2 Warch tables

* Monitor all [KoHTponupoBaTb Bcel: 3Ta komaHaa £ P
3anyckaeT KOHTPOIb BUOANMbBIX MEPEMEHHbIX B
aKTMBHOM Tabnuue HabnwaeHns.

* Monitor now [KoHTponupoBaTb Tenepb]: 3Ta
KOMaHga 3anyckaeT KOHTPOSb BUAMMbIX NepeMEHHbIX
B aKTUBHOW Tabnuue HabnmogeHus. Tabnvuya
Habno4eHUs BbINOMNHAET KOHTPOSb NEPEMEHHbIX
HeMeaIEHHO U TONbKO OAWH pas.

S7-1200 Programmable controller
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Onsa nameHeHns nepemMeHHbIX MMEKTCA B PacrnopsKeHWUM crieytoLlmne BO3MOXHOCTH:

e "Modify to 0 [MMameHuTb Ha 0]" ycTaHaBnmBaeT 3HayeHne BbiOpaHHoro agpeca B "0".

e "Modify to 1 [M3ameHnTb Ha 1]" ycTaHaBnMBaeT 3HayeHve BbiGpaHHOro agpeca B "1".

® "Modify now [MameHunTb cervac]" HemenneHHO N3MEHSIET 3Ha4YeHMe BbIOpaHHbIX agpecos

Ha BpemMA O4HOro unkna.

e "Modify with trigger [MHnunmpoBaHue nameHeHnn]" nameHseT 3HadeHne BbIGpaHHbIX

aJpecos.

OT1a hyHKUMa He obecneyvmBaeT obpaTHON CBA3M, YTOObI NOKa3aTh, YTO BblOpaHHbIe
agpeca bbinu OecTBUTENBHO M3MEHEHbI. Ecnn TpebyeTcst oTBeTHas peakums Ha
n3mMeHeHus, ucnonbaynte yHkumio "Modify now [M3ameHuTb cenvac]”.

e "Enable peripheral outputs [Pasbnokuposats nepudepuiiHbie BoIxOAbl]" AeaKTMBU3MpyeT
KOoMaHgy Ha B6roknMpoBKy BbIXOAOB 1 UMEETCH B pacnopshXeHun TonbKo Toraa, korga CPU

HaxoauTcsa B cocTosiHuM STOP.

[lns1 KOHTPONA NEePEMEHHbIX Bbl AOMKHbI HAXOAUTLCHA B OHNanHOBOM coegumHeHnn ¢ CPU.

£ 1 7o &y « BRI "7 7%
Marne Address Display format Monitorwalue  Monitor with trigg... Modify with trigger
1 "Start” %I0.0 Boal Permanent Permanent
2 "Stop" %I0.1 Bool Permanent Permanent
3 "Running” %I0.2 Boal Permanent Permanent
4 "Del" %I0.3 Bool Permanent Permanent

PasnuyHble dyHKUMM MOTYT BbiTb BbIBpaHbl C NOMOLLLIO KHOMOK B BEPXHEW YacTy Tabnuubl

HabnogeHus.

Beegute nmsa nepemMeHHOn Ans KOHTPons 1 Bbibepute hopmat oTobpakeHus us
Hucnagatowero cnucka. lNMpu Hanuunmn oxnarnHoBoro coegnHeHns ¢ CPU LWenyok Ha KHornke
"Monitor [KoHTponupoBaTb]" 0TOOpasnT TekyLlee 3Ha4YeHne MHPOPMaLMOHHON TOYKM B Nose

"Monitor value [KoHTponupyemoe 3HauyeHue]".

S7-1200 Programmable controller
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MUcnonb3oBaHue UHULUUNPOBAHUA NPU KOHTPOJ1e U UISBMEHEeHUN NepeMeHHbIX MK

NH1ummpoBaHre onpeaensieT, B Kako ToYKe LuKna 6yayT KOHTPONMPOBaTLCS Unn
N3MEHSATbCA BbiOpaHHble agpeca.

Tun MHUNLUMMPOBaHUSA

OnucaHune

[NocTtosiHHOE

HenpepbiBHO pernctpupyeT AaHHble

B Havane unkna
CKaHMPOBaHUsI

[MocTosiHHO: MoCcTOsIHHO perncTpupyeT gaHHble B Ha4ane unkna
CKaHMpPOoBaHWA, Nocrie Toro Kak CPU npoynTaeT BXoabl

OﬂHOKpaTHOZ PeructpupyeT gaHHble 04HOKPATHO B Havane uukna
CKaHMpoBaHWA, Nocre Toro Kak CPU npoynTaeT BXodbl

B KoHUe uukna
CKaHMpOBaHMs

[MocTosHHO: MMOCTOSIHHO perncTpupyeT AaHHble B KOHLE LiMKna
CKaHpoBaHWA, nepeg 1eM Kak CPU 3anuvuweT BbIXogbl

OpHokpaTtHo: PernctpupyeTt AaHHbIE OOHOKPATHO B KOHLE LKA
CKkaHMpoBaHus, nepeq 1em kak CPU 3anuweT Bbixoabl

Mpu nepexone B STOP

[MocTosiHHO: MNMoCcTOAHHO perncTpupyeT AaHHble npu nepexogax CPU B STOP

OpHokpaTHo: PernctpupyeT faHHble ogHOKpaTHO nocre nepexoga CPU B
STOP

[nsa nameHennsi nepemenHon MNIK npu 3agaHHoOM cnocobe HNLMNMPOBaHUS Bbibepute

Hayano unu KoHeL, Lukna.

® |1ameHeHue Bbixoaa: JTy4ywmm MHULUMMPYOLWMM COBbITUEM ANS N3MEHEHNS BbIXO4a
ABNAETCH KOHeL, UuKna, HenocpeacTBeHHO nepef kotopbiM CPU 3anmceiBaeT BbIXOAb!.

KoHTponupyiiTe 3Ha4eHUs BbIXOAOB B Havarne Lukna, 4Tobbl onpeaenuTb, kakoe
3Ha4YeHue 3anucaHo B uanyeckme Bbixoabl. KOHTponupyiiTe Takke Bbixogbl Nepes Tem,
kak CPU 3anucbiBaeT 3HaueHnsi B hmanyeckme Bbixoapbl, YTOOblI MPOBEPUTL JIOTMKY
nporpamMmbl U CPaBHUTL C haKTUYECKMM NOBEAEHNEM BXOO0B U BbIXOO0B.

® /lameHeHue Bxoda: JlyuywM MHULMMPYIOLWUM COBbITUEM AN U3MEHEHMS BXoaa
ABMSIETCA Hayarno uukna, HenocpeacTBEHHO nocre Toro, kak CPU cunTbiBaeT BXoAbl, 1
[0 TOro, Kak nporpaMmmMa Mnosib3oBaTesNsi UCMONb3yeT BXOAHbIE 3HAYEHMSI.

Ecnu Bbl nameHsieTe BXoAbl B Havane UMKna, TO Bbl AOJIKHbI TakKXKe KOHTpOJInpoBaTb
3Ha4YeHne BXo4oB B KOHLE LuKna, 4yTOObI y6eJJ,I/ITbCFI, YTO 3Ha4YeHUe BXxoaa B KOHUE LuKna
HE N3SMEHWNNOCb C Ha4arna LunKina CKaHUpOBaHUA. Ecnun nmeetcs pa3Hunua B 3Ha4eHUAX, TO
Balla nonb3oBaTesibCkada nporpamMmmva, BO3MOXHO, 3anncblBaeT BXoA oLwKnBoYHo.

YTtobbl y3HaTb, nodemy CPU nepewwen B STOP, ucnone3ynte cnocot NHULMUPOBaHKS
"Transition to STOP [[Nepexog B STOP]", 4Tob6bI 3aperncTpupoBaTth NocnegHNe 3Ha4YeHus

npouecca.

S7-1200 Programmable controller
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PasbnokupoBaHue BbixogoB B cocTosiHun STOP

Tabnuua HabnogeHns gaeT BaM BO3MOXHOCTb 3anvCbiBaTb 3HAYEHNS B BbIXOAb!, KOrga
CPU HaxoguTtca B coctosiHum STOP. 3ta doyHKUMA NO3BONSAET BamM NPOBEPSATh
noAakn4yeHne BblXoO0B U rapaHTUpoBaThb, YTO NpoBOA, I'IOD,KJ'IIO‘-IGHHbIVI K BbIXOOHOMY
KOHTaKTY, UHULIMMPYET CUrHaN BbICOKOIO Ui HU3KOMO YPOBHS Ha KreMMe YCTPONCTBA, K
KOTOPOM OH MOAKIIOYEH.

A NPEOYNPEXOEHUE

Xotsa CPU Haxogutca B cocTosiHum STOP, pa3bnokMpoBaHue ouanyeckoro Bbixoga MoXeT
aKTMBM3NPOBATb TOUKY NpoLecca, K KOTOPOW OH MOAKIHOYEH.

Bbl MOXeTe n3aMeHsITb COCTosAHNE BbIXoaoB B pexmume STOP, ecnun Bbixoabl
pa3bnoknpoBaHbl. Ecnu Bbixoabl 3a6r10OKMPOBaHbI, TO Bbl HE MOXETE NX U3MEHSATL B PEXUME
STOP.

e [Ins pasbnoknpoBaHusa U3MeHeHUs BbIxodos B cocTosiHuM STOP BbiBepute onumio
"Enable peripheral outputs [Pa3bnokupoBatb nepudepuiiHbie BbIXoabl]" KOMaHb!
"Modify [MameHaTb]" B MeHto "Online" nnu wenkHuTe NnpaBow KnaBuLLER MbILLN Ha
COOTBETCTBYIOLLEN CTPOKE Tabnuubl HAbNaeHNS.

® [lepexon CPU B pexum RUN 6nokupyeT onuumto "Enable peripheral outputs”.

e Ecnn Bxogam vnu BbIxogam NpUCBOEHbI NPpUHYyAUTEmNbHble 3HadYeHus, To CPU He moxeT
pa3bnoknposaTk BbIXOAbl B COCTOAHUN STOP. ®yHKUMA NpycBavBaHUS NpUHYAUTENbHBbIX
3HayYeHU cHavana goskHa OblTb OTMEHEeHa.

MpuHyanTenbHOe npucBaMBaHue 3Ha4yeHMn B CPU

CPU nosBongeTt BamMm NpuHyauTENbHO NpUCBanBaTh 3HAYEHUSA BXOA4AM W BbIXO4aM
(cbopcmpoBaTh BXxoAbl 1 BbIXOAbl), 3aAaBas agpec cdunsnyeckoro Bxoaa nnm soixoga (I_:P
unn Q_:P) B Tabnuue HabnogeHus n 3anyckas bopcupoBaHue.

B nporpaMmMme cHmnTbiBaHne (*)VI3I/I‘-I€CKVIX BX0OO0B MNnepeKkpbiBaeTCA NPpUHyONTESIbHO
3aJaHHbIMK 3Ha4YeHuamn. Bo BpemMA O6pa60TKVI nporpamMmma ncnosb3yeT NpuHygnTernbHO
3afaHHble 3Ha4veHus. Korga nporpamMmmMa 3anncbliBaeTt CbVI3VI‘-IeCKI/Il7I BbIX0Ad, TO 3Ha4YeHne
BbIXO4a nepeKkpbiBaeTCA NpUHyanTernbHO 3aA4aHHbIM 3HAa4YeHneM. anIHy,D,VITeJ'IbHO 3afaHHoe
3Ha4YeHune noAaBndeTCcA Ha CpVI3VI'-IeCKOM BbIXoae 1 Ucnosnb3yeTca npoueccom.

Ecnu Bxogy nnu BbixogQy NpUHYAUTENbHOE 3HAYEHNE NpMcBanBaeTca B Tabnumue
HabnogeHus, TO 3TN AENCTBUSI CTAHOBATCA YacTbio NporpamMel nons3osartend. U Teneps,
ecnu gaxe nporpaMmMmupytoLLiasi nporpamma 6yaeT 3akpbita, TO NPUHYAUTENBHO
YCTaHOBIEHHbIE 3HAYEHNA OCTATCA akTUBHLIMUK B Nporpamme, ncnonHsemor B CPU, noka
Bbl UX HE OTMEHUTE, Nepenas B peXnm oHNamH ¢ NOMOLLbIO NPOrpaMmMupytoLLen nporpamMmmel
1 OCTaHOBMB yHKLMIO bopcrpoBaHug. [Nporpammbl ¢ NPUHYANUTENBHO YCTAaHOBMAEHHbIMU
BXO4amu 1 Bbixogamu, 6yay4um 3arpyxeHsl B gpyrov CPU 13 kapTel namstu, 6ygyT
npoAdormkaTb opcrMpoBaTh BXOAbl U BbIXOAbl, BbiIOpaHHbIE B NporpaMmme.

S7-1200 Programmable controller
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Ecnn CPU ncnonHsaeT nporpammMy Nonb3oBaTensi M3 3allMLEHHON OT 3anucu KapTbl NamsaTw,
TO Bbl HE CMOXETEe MHMULMUPOBATb NN M3MEHNTb (DOPCUPOBaHME BXOAOB/BbIXOO0B U3
Ta6J'IVILI,bI Haﬁj'IIO,IJ,eHI/IFl, TaK KakK Bbl HE MOXeTe 3aMeHUTb 3Ha4YeHnA B 3aLL|,I/ILIJ,eHHOIZ oT
3anunucu nporpamMmmMe nonb3oBaTtens. JlloGasa nonbiTka NpuHyanTEeNbHO N3MEHUTb 3Ha4YeHuA,
3alinuieHHble OT 3anucu, reHepupyet OLIJI/I6Ky. Ecnu BbI ncnonb3yete KapTy namMatn ona
nepeHoca nporpaMMebl NofbL30BaTeNs, TO BCE 3ANIEMEHTLI Ha KapTe naMaTn OyayT nepenaHbl
B CPU BMmecTe C UX NPUHYAMTENbHO YCTAHOBMEHHbLIMU 3HAYEHUAMU.

Yka3aHue

LUudpoBbim BXxoaam u Bbixogam, HasHavyeHHbIM HSC, PWM un PTO, 3HayeHus He MmoryT

ObITb npucBoeHbl NPUHYyAUTEINIbHO

Lindposble BXxoAbl U BbIXOAbI, UCNOSIb3yeMble TaKMMU YCTPOMUCTBAMM, Kak CKOPOCTHOM
cyetumk (HSC), wupoTHo-umnynecHas mogynsaumsa (PWM) n BbiBO4 nocneaoBaTenbHOCTH
nmnynscos (PTO), HazHayatoTCs BO BpeMsi KOH(UIypupoBaHus yctponcTtea. Korga agpeca
LMdPOBBLIX BXOAO0B U BbIXOO0B Ha3Ha4yaroTCst STUM YCTPOMCTBAM, 3HAYEHMS 3TUX aJpecoB He
MOTYT ObITb U3MEHEHbI (DYHKLMEN NMPUHYOUTENBHOIrO NPUCBanBaHNS 3HAaYEHUIN Tabnuubl

HabnoaeHus.

A OyHKUMA NPUHYOUTENBHOrO
npucBanBaHWs 3HAYEHWI HE OKa3biBaeT
BMUSIHWS HA OYUCTKY 06nacTy namsaTu
Bx0A0B (I).

B DyHKUNSA NPUHYANTENBHOIO
npucBanBaHUS 3HA4YE€HU He OKa3blBaeT
BINUAHNA Ha MHULMANU3aLMIO BbIXOAHbIX
3HaYeHUN.

C  Tpu ncnonHeHnn OB 3anycka CPU
NpUMeEHSIET NPUHYAUTENBHO
YCTaHOBINEHHbIE 3HAYeHWs, Koraa
nporpamma nons3osaTtens obpatiaeTtcs
K dmanyeckomy Bxoay.

D  He okasbiBaeTcs BNUsiHME Ha
COXpaHeHve nNpepbIBaOLLNX COObITUIA B
oyepeam.

E He okasbiBaeTcs BNUsiHWE Ha
pa3bnokupoBaHmne 3anmcu B BbIXObI.

S7-1200 Programmable controller
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Mpw 3anmcu namaTu Boixodos (Q) B
dusnyeckne Boixoabl CPU npumeHsieT
NPUHYAUTENBHO YCTAHOBIEHHbIE 3HAYEHUS],
Koraa BbIxo4bl OBGHOBMSAOTCS.

Mpu yTeHnn dunsnyecknx exogos CPU
NPUMEHSIET NPUHYAUTENBHO YCTAHOBIEHHbIE
3Ha4YeHUs1 HEMOCPELCTBEHHO Nepes
KONMpoBaHWeM BXOA0B B 06nacTb namsTu
Bxoaos (1).

Mpw McnonHeHWM nNporpamMmel Nonb3oBaTens
(OB nporpammHoro umkna), CPU npumexseT
NPUHYANTENBHO YCTAHOBMEHHbIE 3HAYEeHUS,
Korga nporpamma rnornb3oBaTens
obpaLlaeTca K PUam4eckoMy BXoay unm
BeeT 3an1cb B (OU3NYECKNI BbIXOA.

DYHKLMS NPUHYAUTENBHOMO NPUCBanBaHNS
3HaYEeHU He OKasbIBAET BMMSIHUS Ha
06paboTKy KOMMYHUKALMOHHBIX 3arnpoCcoB U
CaMOAMNarHoCTuKy.

He okasbiBaeTcsi BNUsiHve Ha obpaboTky
npepbiBaHWIA Npy NCMONHeHnn nobon Yactn
uukna.
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TexHU4Yeckue gaHHbIe A

A1 O6Lwume TexHn4Yeckne gaHHbIe

CooTBeTcTBME CTaHpJapTam

Cwncrema aBTomaTtmnsauumn S7-1200 yooBneTBOpsEeT Crneayowmm cTaHgapTam U TECTOBbIM
TeXHN4Yeckum 3agaHusam. Kputepun tectmpoBaHns ansa cuctemMsl asTomatmsauumn S7-1200
OCHOBaHbI Ha 3TUX CTaHZapTax 1 TECTOBbLIX TEXHUYECKNX 3adaHUsIX.

Donyck k akcnnyaTtauuu CE

obecneyeHnst 6e30NacHOCTM NepPeYnNCreHHbIX Hmke anpektnes EC un
COOTBETCTBYET cornacoBaHHbIM EBponeincknum ctangaptam (EN) ans
nporpamMmmMupyembiX KOHTPOSIIEPOB, ONYyONMKOBaHHLIM B O(hULIManbHbIX
GronneTteHsax EBponerickoro coobLecTBsa.

c € Cwncrema aBTomaTmsauumn S7-1200 ygosneTtsopsieT TpeboBaHWaM U Liensm

e Jnpektmuea EC 2006/95/EC (OupekTnBa No HU3KOMY HaMpPsKEHWIO) "OneKkTpruyeckoe
obopygoBaHue, CNpoOEKTUPOBAHHOE Arst UCMONb30BaHNSA B ONPeAENeHHbIX rpaHmLax
HanpskeHnsa"

— EN 61131-2:2007 lMNMporpammupyemeie KoHTponnepbl - TpeboBaHus k 060pya0BaHMI0
N UCNbITaHMSA

e [Nunpektmuea EC 2004/108/EC (OQupektnsa no SMC) "OnekTpomarHutTHas cCoBMeCTUMOCTb"

— CraHpapT usnyyenusi
EN 61000-6-4:2007: INpombiwneHHasn cpeaa

— CraHgapT nomexo3allnLLEHHOCTH
EN 61000-6-2:2005: NpombiwneHHasn cpeaa

e [unpektnea EC 94/9/EC (ATEX) "O6opygoBaHune 1 CUCTEMbI 3aLLMTbI, NPeaHa3HaYeHHble
ONS MCNOoNb30BaHMs B NOTEHUManbHO B3pbIBOONACHOW ra3oBou cpege”

— EN 60079-15:2005: Bug 3awmtbl 'n'

,D,EKJ'IapaLI,VIH COOTBETCTBUA Tpe6OBaHI/IF|M EC XpaHUTCA Ona npegocTtaBlieHnda BCEM
KOMMNETEHTHbIM OpraHam BJacCcTu Nno agpecy:

Siemens AG

IA AS RD ST I'JIK Amberg
Werner-von-Siemens-Str. 50
D92224 Amberg

Germany
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A. 1 Obiymne TexHn4yeckne faHHbIe

HDonyck Kk akcnnyatauuu cULus

BbinonHeHbl TpeboBaHus Jlabopatopun ctpaxoBaTenem
(Underwriters Laboratories Inc.)

C us * Underwriters Laboratories [[TabopaTopuu cTpaxoBaTtenew], Inc.:
nepeuuncnexsl B UL 508 ([NpombliLlLneHHble yCcTponcTea

yrnpaBneHus)

* Canadian Standards Association [KaHaackas accounaums
craHgapToB]: CSA C22.2 Homep 142 (ObopynoBaHue ans

yrnpaBneHus npoweccamm)

BHUMAHUE

Cepusa SIMATIC S7-1200 ynosneTtsopsieT ctaHgapty CSA.

Jlorotun cULus ykasbiBaeT, 4to S7-1200 6611 npoBepeH u cepTudnumMpoBaH

Jlabopatopusimm ctpaxoBaTenei (Underwriters Laboratories, UL) B cooTBETCTBUM CO

cranHgaptammn UL 508 n CSA 22.2 No. 142.

Ceptudukar FM

Factory Mutual Research [CoBmecTHble 3aBoackue uccriegosanus] (FM):
@ CraHpapTHbIV krace gonycka k akcnnyataumm NeNe 3600 n 3611

,D,OI'IyIJJ,eHO And ncnoJyib3oBaHu4A B:

APPROVED Knacc |, pasgen 2, rasoeas rpynna A, B, C, D, knacc TemnepaTyp T4A Ta

=40°C
Knacc |, 30Ha 2, lIC, knacc temnepatyp T4 Ta =40° C

Hdonyck kK akcnnyatauuu ATEX
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EN 60079-0:2006: B3apbiBoOnacHble rasoBble cpeabl — Obwme TpeboBaHms
EN 60079-15:2005: Onektpunyeckoe obopyaoBaHue s noTeHumansHo

B3PbIBOOMACHLIX ra3oBbIX Cpes;
Twvn 3awuTsl 'n'

I13GExnAIllT4

Heobxoaumo BbINONHATE criedytoLme cneumnansHble ycrnoBus ans 6esonacHoro

ucnonb3osaHua S7-1200:

® YcraHaBnuBanTte MoAynn B HaaneXxatwlem Kopnyce, o6ecneqMBarou.|,eM MWHUManbHYHO

cTeneHb 3awuThl IP54 B cootBeTcTBUM ¢ EN 60529, 1 yuutbiBalite ycnosus
OKpy>KatoLLen cpeapl, B KOTOPbIX OyaeT ncnonb3osatbcsi 000pyaoBaHME.

® Ecnu TemnepaTtypa npu HOMUHanNbHbIX yCrnoBusix npeebiwaeT 70° C B Touke BBOAA
kabens, unu 80° C B ToYKax pa3BeTBEHUsI MPOBOAOB, TO AoNyCcT1Masi obnacTb
Temneparyp BblOpaHHOro kabens AomkHa COOTBETCTBOBaTb (DAaKTUYECKN N3MEePEHHOIA

Temneparype.

® [lomkKHbI BblTb NPUHATLI Mepbl NPegoCTOPOXHOCTU, YTOBLI NPeaoTBPaTUTL NPEBbILLEHUE
HOMWHarbHOro HanpsbkeHust 6onee yem Ha 40% Mpy KPaTKOBPEMEHHbIX HapyLLEHUSIX

pexuma paboThbl.
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MHcmpyMeHmaanb/e cpedcmea OH/1aliHo8020 pexuma u OuazHOCMUKU

A. 1 Obiyme TexHuyeckme garHHbIe

Donyck k akcnnyaTtauum C-Tick

Cwuctema aBTomaTtmsaummn S7-1200 ygoeneTBopsieT TpeboBaHNSIM CTaHOAPTOB
o AS/NZS 2064 (Class A)

Mopckon gonyck K aKkcnsnyaTtauum

MpoaykTel S7-1200 nepnognyveckm NpeacTaBnAlTCA HAa PaCCMOTPEHME CneumanbHbIX
areHTCTB, OTHOCSLLMXCA K ONpeaeneHHbIM pblHKaM 1 NPUMEHEHUSIM, A1 NONy4YeHus
Jonycka K akcnnyaTaumu. Ecnv Bam Hy)XeH CnnCoK OeNCTBYHOLMX B HACTOsILLLEE BPEMS
OOMYCKOB K 3KCMyaTauumn ans oTaenbHbIX 3akasHbiX HOMepoB, 06paTtuTeck B MECTHOE
npeacTaBuTensCcTBO prpmMbl Siemens.

KnaccudmkaunoHHble obuiecTsa:

® ABS (American Bureau of Shipping [AMepukaHckoe cyaoBoe 6topo])
® BV (Bureau Veritas (btopo Beputac)

® DNV (Det Norske Veritas [Hopsexckuii Beputac))

® GL (Germanischer Lloyd ["epmaHckuii Inowna])

® | RS (Lloyds Register of Shipping [Cynosoi peructp Jlnorigal)

® Class NK (Nippon Kaiji Kyokai [HunnoH Karigsu Kékan - AnoHusi])

MpombiwneHHan cpeaa

Cuctema aBTomatumsaumm S7-1200 cnpoekTnpoBaHa Ans NCNonb30BaHNS B
NPOMBILLIEHHOCTMW.

O6nacTb Tpe6GoBaHUsA K U3ny4YyeHuto nomex | TpeboBaHus k
NnpUMeHeHusi NOMEX0oyCTOM4YUBOCTH
[pOMBbILLIEHHOCTD EN 61000-6-4:2007 EN 61000-6-2:2005
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A. 1 Obiymne TexHn4yeckne faHHbIe

3ﬂeKTpOMaI'H UTHaA COBMeCTUMOCTb

OnekTpomarHmTHasa coBmectTumMocTb (AMC) — aTo cnocOBHOCTL SMEKTPUYECKOro YCTPOMCTBA
paboTaTb JOMKHBIM 06pa3oM B 3NIEKTPOMArHUTHOM cpefe, He U3ny4vas areKTpoOMarHUTHbIX
NMOMEX TaKoro YPOBHS, KOTOPbIA MOT Obl HAPYLWIMTL paboTy Brmanexallero anekTpU4ecKoro
o6opynoBaHus.

AneKTpoMarHuTHasi COBMecTMMocTb — [Momexo3sawmueHHocTb B cooTBeTcTBUMM ¢ EN 61000-6-2

YCTOMYMBOCTb K pE3KUM
cKkaykam

EN 61000-4-2 8 kB — pa3psa yepes BO3Qyx Ha BCeX NOBEPXHOCTSAX

AnekTpocTaTuyeckuin paspsag 6 kKB — paspsig Yepes KOHTAKT C OTKPbITbIMW NPOBOASILLMMMN NMOBEPXHOCTAMMU

EN 61000-4-3 ot 80 go 1000 My, 10 B/M, 80%-aa amnnutygHas mogynauus npu yactote 1 klMy
M3nyyaemoe oT 1-4 po 2,0 I'Tu, 3 B/m, 80%-aa amnnutyaHas moaynaums npy yactote 1 kly,
3NeKTpoOMarHUTHoe nose o1 2,0 go 2,7 'y, 1 B/m, 80%-as amnnutygHas mogynsiuus npuv vactote 1 kl'y
EN 61000-4-4 2 kB, 5 kl'y B Uenu cBA3M ¢ CUCTEMON NUTAHWUSI NEPEMEHHOIO M NMOCTOSIHHOIO TOKa
bbicTpble nepexogHble nomexn | 2 kB, 5 k'Y Ha kneMme Bxoda unv Bbixoga

EN 6100-4-5 CucTtembl nepeMeHHOro Toka — cMHdpasHasa nomexa 2 kB,

npotmBogasHas nomexa 1 kB

CuncTeMbl NOCTOSIHHOIO TOKa - CMH)a3Hasa nomexa 2 kB,

npoTtnsodasHas nomexa 1 kB

[nsa cuctem NoCTOAHHOrO ToKa (CUrHanbl BBOAA/BbIBOAA, UCTOYHUKU NMUTAHNS
NOCTOSIHHOIO TOKa) TpebyeTcs BHELLHAS 3alumTa.

EN 61000-4-6
HaBogxku no uenam nutaHus

oT 150 kI'y go 80 My, 10 Bsgg, 80%-as amnnuTygHas moaynaums npu yactote 1 ki

EN 61000-4-11
[MoHMKeHNs HanpsKeHns

CucteMbl nepeMeHHoro Toka
0% B TeyeHue 1 unkna, 40% B TeveHue 12 yuknos n 70% B TeueHne 30 LMKMIOB Mpu
yactoTe 60 'y

AneKTpoMarHuTHasi COBMeCTUMOCTb — HaBefieHHbIe U U3ny4eHHble nomexu B cootBeTcTBUM ¢ EN 61000-6-4

HaBeneHHble nomexu

EN 55011, knacc A, rpynna 1
ot 0,15 Ml'y oo 0,5 Ml'y,

ot 0.5 MlN'y go 5 MlNy,

ot 5 MI'y go 30 MI'y

<79 nb (MkB) kBasunukoBoe; <66 ob (MkB) cpegHee 3HaveHue
<73 nb (MkB) kBasunukoBoe; <60 ob (MkB) cpegHee 3HaveHve
<73 b (mkB) kBasunukosoe; <60 ob (MkB) cpegHee 3HayeHne

Many4eHHble nomexu

EN 55011, knacc A, rpynna 1
ot 30 MI'y go 230 Mly,

ot 230 MMy go 1 1My

<40dB (MkB/m) kBasunmkoBoe; nsmepeHHoe Ha pacctosHum 10 m
<47dB (MkB/m) kBasunmkoBoe; nsmepeHHoe Ha pacctosHum 10 m
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

A. 1 Obiyme TexHuyeckme garHHbIe

YcnoBus okpyxawllien cpeabl

YcnoBus okpyxatolleun cpegbl - TpaHCNOPTUPOBKA U XpaHeHue

EN 60068-2-2, Tect Bb, cyxoe Tenno u o1 -40° C no +70° C

EN 60068-2-1, Tect Ab, xonog

EN 60068-2-30, Tect Db, BnaxHoe Tenno ot 25° C no 55° C, BnaxHocTb 95%

EN 60068-2-14, TecT Na, TemnepaTtypHbIi yoap oT -40° C go +70° C, Bpems BbiAEpPKKM 3 Yaca, 2 uMkna

EN 60068-2-32, ceobogHoe nageHue 0,3 M, 5 pas, B ynakoBke Ansi OTnpaBku

ATmocdepHoe faBneHue ot 1080 go 660 rMa (cootBeTcTBYET BbicOTE OT -1000 g0 3500 M)

YcnoBus okpyxarolen cpegbl - JKkcnnyartauums

[wana3oH TemnepaTyp OKpyxatoLien cpeabl ot 0° C po 55° C npu ropu3oHTanbLHOM MOHTaxe

(nopayva Bo3ayxa 25 MM nopg, yCTPONCTBOM) ot 0° C po 45° C npu BepTUKanbLHOM MOHTaxe
BnaykHocTb 95% 6e3 KoHaeHcauumn

ATMoOcepHoe faBneHve ot 1080 go 795 rlMa (cooTrBeTcTBYET BbicOTE OT -1000 g0 2000 M)

KoHueHTpaumsa 3arpsasHeHun S02: < 0,5 %o; H2S: < 0,1 %o; OTHOCKT. BNaxHOCTb < 60% 6e3
KOHOEeHcaumm

EN 60068-2-14, Tect Nb, nsmeHeHve o1 5° C po 55° C, 3° C/MuH.

Temneparypsbl

EN 60068-2-27 MexaHu4eckun ygap 15 g, umnynec 11 mMc, 6 yaapoB no kaxxgon ns 3 ocen

EN 60068-2-6 CuHycompanbHble konebaHusi MoHTax Ha npocunbHOM wuHe: 3,5 mm, 5-9 Ty, 1g, 9-150 Ny
MoHTax Ha naHenu: 7,0 mm, 5-9 My, 2 g, ot 9 oo 150 'y,
10 KaYaHWI YacTOTbI MO Kaxaoun ocu, 1 okTaBa B MUHYTY

UcnbiTaHue n3onsaunm BbICOKUM Hanpsi>xeHnem

Llenn Toka ¢ HOMMHanNbHBIM HanpsbkeHvem 24 B/5 B 520 B nocT. Toka (TMNoBOE MCMNbITaHWe rpaHunL, ONTUYECKON
pasBsi3Km)

Llenu Toka ¢ HanpshkeHnem 115/230 B oTHOCUTENBHO KoHTponbHoe ncneitaHne 1500 B nepeM. Toka /cTaHaapTHOE
3emMnum ucneiTaHne 1950 B nocT. Toka

Llenu Toka ¢ HanpsikeHnem 115/230 B oTHocUTENBbHO KoHTponbHoe ncneitaHne 1500 B nepeM. Toka / cTaHaapTHoe
Lenen Toka 115/230 B ucnbiTaHne 1950 B nocT. ToKa

Llenu Toka ¢ HanpsixeHnem 115/230 B oTHocuTenbHO KoHTponbHoe ucnbitaHne 1500 B nepem. Toka / cTangapTHoe
Luenen Toka 24 B/5 B mcnbiTaHne 3250 B noct. Toka

Knacc 3awmuTbl

® Knacc 3awuthl Il B cootBeTcTBUM ¢ EN 61131-2 (3awutHbIN NpoBog, He TpebyeTcs)

CTeneHb 3alinThbI
e |P20 MexaHunyeckas 3awmta, EN 60529

e 3awuTa oT NPAMOro KOHTaKTa C BbICOKMM HamnpsiKeHWeM, Kak Hanpumep, npu
TECTMPOBaHWUN CTaHOApPTHbIM NPOGHMKOM. Heobxoanma BHeLLHAS 3alumTa oT Mbinu,
rpsi3av, BoAbl MU MOCTOPOHHUX NpeaMeToB AnameTpoMm < 12,5 mm.
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A. 1 Obiymne TexHn4yeckne faHHbIe

HomuHanbHble Hanps>XxXeHus

HomunHanbHoOe HanpsKeHune

Hdonyck

24 B nocrt. ToKa

ot 20,4 B nocT. ToKa ao 28,8 B nocT. TOKa

120/230 B nepem. Toka

ot 85 B nepeM. Toka o 264 B nepem. Toka, oT 47 o 63 I'y,

BHMMAHUE

Korga MmexaHu4eckuin KOHTakT BKMoYaeT BbixogHoe HanpshkeHue ana CPU S7-1200 wnu
no60oro LUMpPOBOro CUrHaNbHOro Moaynsi, OH NockinaeTt curHan "1" Ha undpoBble BbIXOAbI
B TeueHune npumepHo 50 MukpocekyHa. Bbl 4OMKHBI 3TO y4nUTbIBaTb, 0COBEHHO, ECNN BbI
ncnonb3yeTte YyCTPONCTBA, KOTOPblE pearnpyoT Ha KOPOTKME UMNYIILCHI.

Cpok cnyx0bI pene

TvnoBble aKCcnnyaTaunoHHbIe AaHHbIE, MPeAOCTaBMsSeMbIE B pacnopsbkeHne
N3roToBMTENSIMU pene, npuBeaeHbl Hke. PakTnyeckne gaHHbIE MOTyT BapbMpOBaThCS B
3aBMCMMOCTM OT TOMO MUIM UHOTO NPUIOXXeHWs. BHeLWHASA Lenb 3almThbl, CornacoBaHHasi ¢
Harpyskou, yBenmunBaeT CpoK Crybbl KOHTAKTOB.

4000 l @
T
@) N
1000 B
500 1‘ — ,‘r &)
ao0 =™
P
@ 100 k =
=@ ?
1

2 3 4
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Cpok cryx6bi (x 10° onepauuii)
250 B nepem. Toka, ommyeckas Harpyska,
30 B nocT. Toka, oMmuyeckasi Harpyska

250 B nepem. Toka, MHAYKTUBHAsI Harpys3ka
(koacpomumeHT mowHocTn = 0,4)

30 B nocT. ToKa, MHOYKTUBHAs Harpyska
(L/R =7 mc)

HomuHanbHbI pabounn Tok (A)
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MHcmpymeHmaanble cpedcmea OH/1aliHo8o2o pexuma u OuasHOCMUKU

A2 CPU

AZ2CPU

A.2A1 TexHu4yeckne aaHHble CPU 1211C

TexHun4eckue gaHHbIle

Mopenb CPU 1211C CPU 1211C CPU 1211C
AC/DC/Relay DC/DC/Relay DC/DC/DC

Homep ans 3akasa (MLFB) 6ES7 211-1BD30- 6ES7 211-1HD30- 6ES7 211-1AD30-0XB0
0XB0 0XB0

O6uwue gaHHbIe

Pasmepbl W x B x " (Mm) 90 x 100 x 75

Bec 420 rpamm 380 rpamm 370 rpamm

PaccenBaemasi MOLLIHOCTb 10 BT 8 Bt

Pacnonaraembli Tok (wnHa CM) makc. 750 mA (5 B nocrt. Toka)

Pacnonaraemblii Tok (24 B noct. Toka)

makc. 300 MA (MuTaHve JaTYMKOB)

MoTpebneHue Toka LMPPOBLIM BXO4OM
(24vDC)

4 mA/ucnonb3yembiin BXo4

XapakTtepuctuku CPU

lMonb3oBaTenbckas NnamsTb

Paboyas namsTte 25 KbawnT / 3arpysoyHas namsite 1 M6awt / CoxpaHsiemas
namaTb 2 Kbawnta

BcTpoeHHble LiMpoBLie BXOAb!/BbIX0AbI

6 BxogoB/4 Bbixoga

BcTpoeHHble aHanorosble BXoAbl/BbIXOAbI

2 Bxoda

BenuunHa obpasa npouecca

1024 6avita Bxogos () /1024 6anta Bbixogos (Q)

ButoBas namsate (M) 4096 Gant
JononHutensbHble CUrHanbHble MOAYNY Het
[ononHnTenbHble CUrHanbHble NNaTbl makc. 1 SB
JononHutenbHble KOMMYHUKaUNOHHbIE makc. 3 CM
Moaynu

CKOpPOCTHbIE CHETHYMKM 3 Bcero

OpHodasHble: 3 npu 100 kIy
KeagpaTtypHble: 3 npu 80 kl'y

VIMnNynbCHbIe BbIXOAbI

2

BXOAbI Anga ynaennBaHUa MMnNynbcoB

6

MpepbiBaHUsA C 3a[epPXKKOV 1 LUKIMYeckue
npepbiBaHUsi

Bcero 4 ¢ paspelueHvemM 1 Mmc

MpepbiBaHWA MO OPOHTY

6 no HapacTatoLemy 1 6 no nagatoiemy (10 n 10 ¢ gonoNHUTENBHOM
CUrHanbLHOWN NnaTon)

KapTta namsatm

Kapta namsitn SIMATIC (dakynbTaTueHo)

To4YHOCTb YacoB peanbHOro BpemMmeHu

+/- 60 cekyHa/mecsy,

OnutenbHOCTb COXpaHeHuda BpemMeHn ana
4YacoB peasibHOro BpemMeHu

06b14HO 10 gHewW/MuH. 6 gHen npu 40°C (He Tpebytowmii obcnyKnBaHms
MOLLHbIN KOHOEHcaTop)

lMpousBoaUTENbLHOCTb

CKOpOCTb BbINOSIHEHMS ByneBbIX
onepaummn

0,1 MKC Ha KomaHay

CKOpOCTb BbINOJIHEHNA KOMaH4 Hag
crnoBamu

12 MKC Ha KOMaHAy
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU

TexHu4Yeckue AaHHble

Mopenb CPU 1211C CPU 1211C CPU 1211C
AC/DC/Relay DC/DC/Relay DC/DC/DC

CKOpOCTb BbINOMHEHUS apudmeTudeckmx | 18 MKC Ha komaHay

KOMaHz

CeA3b

Yuncno noptos 1

Tun Ethernet

CoepgunHeHus * 3 Ansa yCTPOWCTB 4enoBEKO-MaLLUVMHHOMO MHTepderica

* 1 gonsa ycTporcTBa NporpaMmmMmupoBaHnst
* 8 onsa komang Ethernet B nporpamme nonb3oBartens
* 3 ansa coegnHenus CPU ¢ CPU

CKOpOCTVI nepegayn gaHHbIX

10/100 M6wuTt/c

OnekTpuyeckasi pa3ssska (BHELUHero
curHana c norukon MNJK)

TpaHcdopmaTop ¢ noTeHuymansHon passaskon, 1500 B noct. Toka

Tun kabens

CAT5e 3KpaHUpOBaHHbIN

Bnok nutaHus

[nanasoH HanpsxeHWn

oT 85 no 264 B nepem.
TOKa

ot 20,4 no 28,8 B nocT. ToKa

YacrtoTta cetun

o147 po 63y -

BxogHon ToK
Toneko CPU npu makc. Harpyske
CPU

CPU co Bcemu moaynsimu paclumpeHms
npy Makc. Harpyske

60 mA npn 120 B
nepem. Toka

30 MA npn 240 B
nepem. Toka

180 mA npun 120 B
nepem. Toka

90 mA npun 240 B
nepem. Toka

300 mA npu 24 B nocr. Toka

900 mA nipu 24 B nocTt. Toka

ToK BKIOYEHMS (MakKc.)

20 A npu 264 B nepem.
TOKa

12 A npun 28,8 B nocT. Toka

AnekTpuyeckas passsiaka (BXOLHOro
MUTaHWSi OTHOCKUTESIbHO JOMUKN)

1500 B nepem. Toka HeT pa3Bs3ku

TOK yTEUKU Ha 3eMIto, OT JIMHUK
NepeMeHHOro Toka Ha (YHKLMOHANbHYIO
3emso

0,5 MA makc. -

Bpems 3agepxku (Npu notepe nuTaHms)

20 mc npn 120 B
nepem. Toka
80 mc npn 240 B
nepem. Toka

10 mc npu 24 B nocT. Toka

BHyTpeHHUI npegoxpaHuTens, He
3aMeHsIEMbIV NoMb3oBaTenem

3 A, 250 B, meaneHHo neperopatoLmmn

NMutaHne paT4ynkoB

[nanasoH HanpspkeHun

o1 20,4 no 28,8 B nocr.
TOKa

L+ MUHyC MUH. 4 B nocT. Toka

HoMWHanbHbIN BbIXOAHON TOK (MaKc.)

300 MA (3aLumLleH OT KOPOTKOro 3aMblKaHus)

MakcumanbHas nynbcupyrouiaa nomexa
(<10 M)

< 1 B mexay nukamu Kak Ha BxogHOM npoBofe

OnekTpuyeckas passsaska (norvkun CPU
OTHOCUTENBHO NUTaHNSA aTYNKOB)

HeT pasBasku

LincdbpoBbie Bxoabl

Yucno Bxoaos

6

Twun

MpuHumarowmii/noctasnsaowmii Tok (IEC Tvn 1, npyHUMatoLLmMin TOK)

HomuHanbHoe HanpshxeHne

24 B nocT. Toka npu 4 MA, HOMUHAIbHOE 3Ha4YeHne
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

AZ2CPU

TexHU4Yeckue aaHHble

Mopenb

CPU 1211C
AC/DC/Relay

CPU 1211C
DC/DC/Relay

CPU 1211C
DC/DC/DC

OnutensbHo AonyctuMoe HanpsxxeHume

30 B nocT. TOKa, Makc.

MMI'IyJ'IbCHOG HanpsaxeHune

35 B nocT. Toka B TeyeHue 0,5 cek.

Jlornyeckuii curHan 1 (MuH.)

15 B nocrt. Toka npu Toke 2,5 MA

Jlormyeckun curdan 0 (makc.)

5 B nocTt. Toka npu Toke 1 MA

OnekTpuyeckas passsiska (nonesas
CTOPOHa OTHOCWTESTLHO JIOMUKN)

500 B nepeM. Toka B Te4eHne 1 MUHYTHI

[MoTeHumanbHO pa3BsidaHHble rpynmbl

1

MocTosiHHBLIE BpemeHun hunbTpa

0,2;0,4; 0,8; 1,6; 3,2; 6,4 n 12,8 mc (moryT BbIGMpaTbCs rpynnamm no 4 B
Kaxgom)

BxogHble TakToBbIE YacToThl HSC (Makc.)
(JTornueckun yposeHb 1 oT 15 no 26 B
nocT. ToKa)

OpHodasHble: 100 Ky
KsagpatypHble: 80 KI'y,

Yuncno ogHOBPEMEHHO BKIIOYEHHbIX
BXO[0B

6

OnvHa kabens (B MeTpax)

500 skpaHupoBaHHbIin, 300 HeakpaHMpoBaHHbLIN, 50 aKpaHWPOBaHHLIN ANS
BxonoB HSC

AHanoroBble BxoAbl

Yucno Bxogos 2
Tun HanpsixeHne (HecummeTpuyHoe)
[nana3soH O10pm010B

MonHbIN AManasoH (CNoBO AaHHbIX)

Ot 0 no 27648 (cm. MNpencraBneHne aHanoroBoro BXxoaa Asst HanpspkeHus
(cTp. 361))

[nana3oH nepeperynnpoBaHns (CroBo
OaHHbIX)

Ot 27,649 po 32,511 (cm. NpeacraBneHne aHanoroBoro Bxoga Ans
HanpsbkeHus (cTp. 361))

MepenonHeHue (CroOBO AaHHbIX)

Ot 32,512 po 32767 (cm. MNpeacraBneHne aHanoroBoro Bxoaa aons
HanpskeHus (cTp. 361))

PaspelueHue 10 6uTtoB

MakcrumanbHoe BblaepxuBaemoe 35 B nocrt. Toka

HanpshxeHve

CrnaxwviBaHue OTcyTtcTByeT, cnaboe, cpeaHee unu cunbHoe (cM. BpemeHa peakuun

aHanorosoro Bxoga (cTp. 360) Ha eAMHWNYHBIA CKa4OoK)

MogasneHne nomex

10, 50 vnun 60 'y, (cM. BpemeHa peakuun aHanorosoro Bxoaa (ctp. 360) ans
YyacToT onpoca)

MonHoe conpoTtusneHve

2100 KOm

OnekTpuyeckas passsiska (nonesas
CTOPOHa OTHOCWTESTLHO JIOMUKN)

Het

ToyHocTb (25°C / o1 0 go 55°C)

3,0% / 3,5% oT1 Bcero gnanasoHa

MogaBneHne cMHasHom nomexu

40 gb, o1 noctosHHOro Toka 4o 60 Ny

Pa6ounin ananasoH curHanos

CurHan nntoc HanpsbkeHne cuHga3HoOM NOMEXM AOMKHO ObiTb MeHbLUe +12 B n
Gonble -12 B

OnuHa kabens (B meTpax)

10 M, 3KpaHMpoOBaHHasi BUTas napa

LUndpoBble BbIxoabl

Yncno BbIX0OoB

4

Tun

Pene, cyxon KOHTaKT TpaHancTopHbin - MOSFET

[wana3oH HanpskeHun

oT 5 go 30 B nocrt. Toka unmn ot 5 go 250 B o1 20,4 no 28,8 B nocT. TOKa

nepem. Toka

Jlormyeckun curHan 1 npy Makc. Toke - MuH. 20 B nocT. Toka
Jlornyeckuin curHan 0 ¢ Harpyskon 10 KOwm | -- makc. 0,1 B nocT. Toka
Tok (makc.) 2,0A 0,5A

JlamnoBasi Harpyska 30 BT nocrt. Toka / 200 BT nepem. Toka 5Bt

COI'IpOTVIBJ'IeHVIe BO BKITHOYEHHOM
COCTOAHUN

makc. 0,2 Om, ecrniv MOAYIb HOBbIW makc. 0,6 Om

Tok YTEe4KU Ha BbiXog

makc. 10 MkA

TOK BKITHOYEHUSA

makc. 8 A B TeueHne 100 mc

7 A Npu 3aMKHYTbIX KOHTaKTax

3awyTa oT Nneperpysku

Het
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU

TexHu4Yeckue AaHHble

Mogenb

CPU 1211C CPU 1211C
AC/DC/Relay DC/DC/Relay

CPU 1211C
DC/DC/DC

3]’IEKTpVI‘~IeCKa$| pa3BA3Ka (I'IOJ'IeBaﬂ
CTOpPOHA OTHOCUTENTbHO J'IOFMKVI)

1500 B nepem. Toka B TeveHne 1 MUHYTbI
(kaTyLlKa OTHOCUTENBHO KOHTaKTa)
HerT (kaTyLuKa OTHOCUTENbHO MOruKN)

500 B nepeM. Toka B Te4eHUe
1 MUHYTBI

COI'IpOTVIBJ'IeHVIe n3onauunum

MUH. 100 MOMm, ecnn Mmogyrnb HOBbIV

OnekTpuyeckas passsiaka Mexay
OTKPbITbIMW KOHTaKTamMu

750 B nepem. Toka B TedeHne 1 MUHyTbI

[NoTeHumnansHO pa3BdA3aHHbIe rpynnbl

MH}J,yKTVIBHoe Hanps>XXeHne Ha KneMmmax

L+ muHyc 48 B nocT. TokKa,
noteps mowHoctn 1 BT

3apgepxka BkntodeHus (o1 Qa.0 go Qa.3)

makc. 10 mc

makc. 1,0 MKC, 13 BbIKI1. BO
BKI.
makc. 3,0 MKC, 13 BKJ1. B BbIKJ1.

YacToTa reHepaTopa 1mnynsLcoB
(Qa.0 n Qa.2)

He pekomeHpayeTcs

makc. 100 Klu,
MUH. 2 'y

MexaHunyeckuii cpok cnyxobl (6e3
Harpysku)

10 000 000 uuknoB OTKp./3aKp.

Cpok cny0bl KOHTaAKTOB Mpu
HOMWHArbHOW Harpyske

100 000 uuknoB OTKp./3aKp.

MoseneHne npu nepexoge 13 RUN B
STOP

MocnegHee 3Ha4YeHME UK 3aMeHsIoLLEee 3Ha4YeHne (3Haqu|/|e no ymosn4yaHuio

0)

Yncno ogHOBPEMEHHO BKIHOYEHHbIX
BbIXO/10B

4

OnvHa kabens (B meTpax)

500 aKkpaHMpoBaHHbIN, 150 HeaKpaHMpPOBaHHbIN
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MHcmpyMeHmaanb/e cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

AZ2CPU

CxeMbl coeANHEHUN

|L' N J,-"lf M"IM 0 1 2 3 4 .=.-|l L]
i iy i I
V20-24IVAC  24NVET TNICIWFITS

—

211- 1B ELHED

EHHE
RELAY CLTFLUTS
Toa
] 1 dlw mom

W
] [NMnTaHue gatymkoB 24 B nocT. ToKa
Puc. A-1. CPU 1211C AC/DC/Relay (6ES7 211-1BD30-0XB0)
0
_J___.L_.L J__I_I_I_I_I_I _Cg(l]
o= =/ :
s

DD

|- ','|.Jr|lu H"IH 01 3 3 4 5|8 @ |?k1 a |
i it Ma A
s HNDC FNOCNAUTR ANKLOG
HPITS -

FN-ARCAHIXED

RELAY OUTPUTS
Da
i] 2 odlw & B

§

m MNMutaHne gaTumnkos 24 B nocT. Toka
Puc. A-2. CPU 1211C DC/DC/Relay (6ES7 211-1HD30-0XB0)
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU
@
TR | T
ST 770177 oo
'
L M| MM D 0 2 3 4 S| @ ® [0 7
|P|:-| |'£L " A TAVOC AT | .u:frr |
Fe 1l FLiph H—I.. L k1 S :
-1 ADA0HINBY
24VDC OUTRUTS
L]
H
“T
T [NuTaHre patumkoB 24 B nocT. ToKka
Puc. A-3. CPU 1211C DC/DC/DC (6ES7 211-1AD30-0XB0)
A2.2 TexHunyeckue gaHHble CPU 1212C

TexHnyeckue AaHHble

Mogenb

CPU 1212C
AC/DC/Relay

CPU 1212C

DC/DC/Relay

CPU 1212C
DC/DC/DC

Homep gns 3akasa (MLFB)

6ES7 212-1BD30-0XB0

6ES7 212-1HD30-0XB0O

6ES7 212-1AD30-0XB0

OO6Lwume gaHHbIe

Pasmepsb! W x B x I (Mm) 90 x 100 x 75

Bec 425 rpamm 385 rpamm | 370 rpamm
PaccenBaemasi MOLHOCTb 11 BT 9 BTt

Pacnonaraembii Tok (SM u wnHa
CM)

makc. 1000 mA (5 B nocT. Toka)

Pacnonaraembi Tok (24 B nocr.
TOKa)

300 MA makc. (MMTaHne 4aT4MKOB)

MoTpebnexne Toka unpoBbIM
BX0AO0M (24 B noct. Toka)

4 MA/ncnonb3yemblii BXo4

Xapaktepuctukm CPU

MNonb3oBaTtenbckas naMaTb

Pabouas namate 25 K6anT / 3arpy3oyHas namsats 1 M6awnt / CoxpaHsiemas

namatb 2 Kbanrta

BcTpoeHHble ungposbie

8 BXx00B/6 BbIX040B

Moaynu

BXObl/BbIXOA4bI

BcTtpoeHHble aHanorosbie 2 Bxoda

BXOAbl/BbIX0Ab!

BennunHa obpasa npouecca 1024 6avita Bxogos (1)/1024 6ariTa Bbixogos (Q)
ButoBas namsatb (M) 4096 Gant

[ononHuTenbHbIE CUrHanbHbIE Makc. 2 SM
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

AZ2CPU

TexHUYecKue aaHHble

Mogenb CPU 1212C CPU 1212C CPU 1212C
AC/DC/Relay DC/DC/Relay DC/DC/DC

[ononHuTenbHble CUrHanNbHbIE makc. 1 SB

nnarbl

JononHutenbHble makc. 3 CM

KOMMYHUKaLMOHHbIE MOZYNN

CKOPOCTHbIE CHETHYMKM Bcero 4

OpHodasHble: 3 npu TaktoBor Yactote 100 kI 1 1 npu TakToBon YactoTe 30 KL
KeagpaTtypHble: 3 npu TaktoBon Yyactote 80 kl'u n 1 npu TakToBomn Yactote 20 KMy

MIMnNynbCHbIE BbIXOAb!

2

Bxogbl 4ns ynaenvBaHna NMNynbCoB

8

MpepbiBaHWA C 3aOepPXKKOM U
LIMKIMYECKME NpepbiBaHmus

Bcero 4 ¢ paspeweHvem 1 mc

MpepbiBaHWA MO OPOHTY

8 no HapacrTatowemy v 8 no nagatowemy (12 n 12 ¢ [ONONHUTENBHON CUrHANBHON
nnaTom)

KapTta namsatu

Kapta namsatu SIMATIC (dakynstaTueHO)

To4HOCTb YacoB peanbHOro BpemMeHu

+/- 60 cekyHa/mecsL,

[OnutenbHOCTb COXpaHeHNdA BpeMeHU
44 YacoB pealsibHOro BpemMeHun

06bI14HO 10 gHe/MuH. 6 aHen npy 40°C (He Tpebytowwmin 06CcnyXMBaHNSI MOLLHBIN
KOHAEeHcaTop)

MpousBoanTenbHOCTL

CkopOCTb BbINONHEHUsI ByneBbIX
onepauummn

0,1 MKC Ha KoMaHay

CKOpOCTb BbINOJIHEHNA KOMaH4 Hag
croBamMmu

12 MKC Ha KOMaHay

CkopoCTb BbIMOSNHEHUSI
apugmMeTmyeckmx KomaHa

18 MKc Ha komaHay

CeA3b

Yucno nopTtos 1

Tun Ethernet

CoeavnHeHus e 3 4nsa yCTPOWCTB YernoBeKo-MaLllMHHOIo nHTepderica

* 1 ans ycTponcTBa NporpammmnpoBaHns
¢ 8 gna komang Ethernet B nporpamme nonb3oBarens
e 3 ansa coeguHeHna CPU ¢ CPU

CKOpOCTI/I nepegavv gaHHbIX

10/100 M6urt/c

OnekTpuyeckasi pa3ssska (BHELUHEro
curHana c norukon MNJiK)

TpaHcdopmaTop ¢ noTeHumansHon passaskon, 1500 B nocT. Toka

Tun kabens

CAT5e aKkpaHVpoBaHHbIN

Bnok nutaHusna

[wnana3oH HanpskeHun

oT 85 0o 264 B nepem. o1 20,4 pno 28,8 B nocT. Toka

TOKa

YacTtoTta cetn

o147 0o 63 'y,

BxogHown Tok

80 MA npun 120 B nepem. | 400 mA npu 24 B nocT. Toka

Tonbko CPU npu makc. Harpyske TOKa
CPU 40 mA npu 240 B nepem.
TOKa
CPU co Bcemu mogynsimm 240 mA npu 120 B nepewm. | 1200 mA npu 24 B nocT. Toka
pacLUMpeHnst Npu Makc. Harpyske TOKa
120 mA npwn 240 B nepem.
TOKa
Tok BknoYeHus (makc.) 20 A npu 264 B nepem. 12 A npwn 28,8 B nocT. Toka
TOKa

OnekTpuyeckas pasesiska (BXOOHOro
MUTaHUS OTHOCUTENBHO NOTUKM)

1500 B nepewm. Toka HeT passsasku

ToK yTeuku Ha 3emnto, OT NUHUK
NnepeMeHHOro Toka Ha
PYHKLMOHANBHYIO 3EMIII0

makc. 0,5 MA -
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU

TexHUYecKue AaHHble

Mogenb

CPU 1212C
AC/DC/Relay

CPU 1212C
DC/DC/Relay

CPU 1212C
DC/DC/DC

Bpemsi 3agepxku (Npu notepe
nuTaHus)

20 mc npu 120 B nepem.
TOKa
80 mc npu 240 B nepem.
TOKa

10 mc npu 24 B nocT. ToKa

BHyTpeHHUIN npegoxpaHuTens, He
3aMeHsIEMbIV Nofb3oBaTenem

3 A, 250 B, meaneHHo neperoparoLnin

NMutaHne faT4ynkoB

[nanasoH HanpspkeHun

o1 20,4 po 28,8 B nocT.
TOKa

L+ MuHyc MuH. 4 B nocT. Toka

HomMuHanbHbIN BbIXOAHOM TOK (Makc.)

300 MA (3aL4MLLiEH OT KOPOTKOro 3aMblKaHWs)

MakcumanbHas nynscupyoLas
nomexa (<10 MI'w)

<1 B mexay nukamu Kak Ha BxogHOM nposoge

OnekTpuyeckasa passs3ka (Nnorvku
CPU oTHOCUTENbHO NUTaHUs
[AT4YMKOB)

HeT pa3sasku

LincbpoBkie Bxoabl

Yucno BxogoBs

8

Tun

MpuHnmatowmii/noctasnsowmii Tok (IEC tvn 1, npUHUMaloLmn Tok)

HomuHanbHoe HanpshxeHne

24 B nocT. Toka npun 4 MA, HOMUHaNbHOE 3Ha4YeHne

OnutenbHo gonycTMmoe
HanpsbxeHue

makc. 30 B nocTt. Toka

MMI'IyJ'IbCHoe HanpsaxeHue

35 B noct. Toka B TeyeHue 0,5 cek.

Jlornyeckun curHan 1 (MuH.)

15 B nocrt. Toka npu 2,5 MA

Jlornyeckuin curdan 0 (makc.)

5 B nocT. Toka npu 1 MA

3nekTpuyeckas pasesiska (nonesas
CTOPOHA OTHOCMUTENBHO JOTWKM)

500 B nepem. Toka B Te4eHne 1 MUHYTbI

[NoTeHumnansHoO pa3Bd3aHHbIe rpynnbl

1

[ocTosiHHbIE BpeMeHU dunbTpa

0,2; 0,4; 0,8; 1,6; 3,2; 6,4 n 12,8 mc (moryT BbIbMpaTbcsi rpynnamMum no 4 B Kaxaom)

BxogHble TakToBble YacToThl HSC
(makc.)

(Nornyecknin ypoeeHb 1 ot 15 go 26
B nocrT. Toka)

OpHodpasHble: 100 Ky (ot la.0 go 1a.5) u 30 K'y (ot la.6 po la.7)
KsagpaTtypHble: 80 KI'y (ot 1a.0 go la.5) n 20 KI'y, (ot la.6 go 1a.7)

YUncno oHOBPEMEHHO BKITHOHYEHHbIX
BXOJ0B

8

OnvHa kabens (B meTpax)

500 akpaHupoBaHHbIn, 300 HeakpaHUPOBaHHbIN, 50 3KPaHUPOBaHHbLIN A1 BXO40B
HSC

AHanoroBble BxoAbl

Yucno Bxoaos 2
Tun HanpsikeHne (HeCUMMETPUYHOE)
[Ounana3soH or0 0010 B

MonHbIN gnana3oH (CNoBO AAHHLIX)

ot 0 oo 27648 (JanbHenwy MHopMaLmio Bbl HAAeTe Nof 3arofioBKOM
MpegcraBneHne aHanoroeoro BxoAa Ans HanpsXeHus (ctp361))

[nana3oH nepeperynMpoBaHus
(cnoBo gaHHbIX)

oT 27,649 po 32,511 (danbHenwwyo nHcpopmaLmio Bbl HAWAETE NOL, 3arofloBKOM
MpegcraBneHne aHanoroBoro BxoAa Ans HanpsXxeHus (ctp. 361))

MepenonHeHve (CNOBO AaHHbIX)

oT 32,512 po 32767 (QanbHenwwyo nHopMaLmio Bbl HAWAETe NOA 3arofioBKOM
MpencraBneHne aHanoroBoro BxoAa Ans HanpshkeHus (ctp. 361))

PaspelueHune 10 6uTOB

MakcumanbHoe BblaepXxnBaemoe 35 B nocrt. Toka

HanpsbkeHve

CrnaxuBaHune OtcyTtcTByeT, cnaboe, cpefHee unu cunbHoe (cM. BpemeHa peakuum aHanoroebix

BX040B (CTp. 358) HAa eAMHMYHbIN CKayoK)

MNopaBneHue nomex

10, 50 vnn 60 Iy, (cm. BpemeHa peakumn aHanorosbix Bxogos (cTp. 360) ans
4yacToT onpoca)

[NonHoe conpoTnBneHune

2100 KOm

3nekTpuyeckas pasesiska (nonesas
CTOPOHA OTHOCUTENBHO JOTUKM)

Het
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

AZ2CPU

TexHUYecKue aaHHble

Moaenb

CPU 1212C CPU 1212C
AC/DC/Relay DC/DC/Relay

CPU 1212C
DC/DC/DC

ToyHocTb (25°C / o1 0 o 55°C)

3.0% / 3.5% oT1 BCcero ananasoHa

lMogaBneHve cMHasHom nomexu

40 pb, ot noctosiHHOro Toka go 60 Ny

Pabouunin guanasoH curHanos

CwurHan nntoc HanpshkeHne CUHasHoM NOMEXN AOIMKHO OblTb MeHbLue +12 B un

oonblwe -12 B

[nvHa kabens (B MeTpax)

10, BUTON 1 3KPAHUPOBAHHbIN

LUundpoBblie Bbixoabl

Yucno BbIXoOgoB

6

Twun

Pene, cyxon koHTaKT

TpaH3UCTOPHbIN -
MOSFET

[wana3soH HanpskeHun

o1 5 go 30 B nocrt. Toka unu ot 5 go 250 B nepem.
TOKa

o1 20,4 no 28,8 B nocr.
TOKa

Jlornyeckun curHan 1 npy Makc. Toke

MuH. 20 B nocT. Toka

Jlornyeckun curdan 0 ¢ Harpyskon 10
KOm

makc. 0,1 B nocT. Toka

Tok (makc.)

20A

0,5A

JlamnoBas Harpyska

30 Bt DC /200 BT AC

5Bt

COI'IpOTVIBJ'IeHVIe BO BKIMHOYEHHOM
COCTOAHUN

makc. 0,2 Om, ecnv Moaynb HOBbIN

makc. 0,6 Om

Tok yTeykun Ha BbIXoA

makc. 10 MKA

Tok BKIOYEHMUSA

7 A npu 3aMKHYTbIX KOHTaKTax

Makc. 8 A B TeueHune 100
MC

3almTa oT neperpysku

Het

AnekTpuyeckasa pa3ssi3ka (nonesasi
CTOpPOHAa OTHOCUTENbBHO NOTNKM)

1500 B nepem. Toka B TeyeHne 1 MUHyTHI (kaTyLuka
OTHOCUTENBHO KOHTaKTa)
HerT (kaTyLlka OTHOCUTENBHO NOTMKK)

500 B nepem. Toka B
TeyeHne 1 MUHyTI

COFIpOTVIBJ'IeHI/Ie n3onaunn

MuH. 100 MOMm, ecnu Mogyrnb HOBbIN

OnekTpuyeckas passsika Mexay
OTKPbITbIMW KOHTaKTamu

750 B nepem. Toka B Te4yeHne 1 MUHYTHI

Qa.5)

[MoTeHUmanbHO pasBsa3aHHble rpynnbl | 2 1
MHOyKTUBHOE HanpspkeHve Ha - L+ muHyc 48 B nocT. Toka,
Knemmax noteps mowHoctn 1 Bt
B3apepxkka BkrtoveHus (o1 Qa.0 go makc. 10 mc makc. 1,0 MKC, U3 BbIKIT. BO
Qa.3) BKJ1.
makc. 3,0 MKC, U3 BKI1. B
BbIKI.
Bagepxka BkntoveHus (ot Qa.4 go makc. 10 mc Makc. 50 MKc, 13 BbIKI. BO

BKI.
makc. 200 MKc, 13 BK. B
BbIKI.

YacToTa reHepaTopa MMnynbLcoB
(Qa.0 1 Qa.2)

He pekomeHgyeTcs

makc. 100 Klu,
MUH. 2 Tl

MexaHnyeckuin cpok crnyx6bl (6e3
Harpysku)

10 000 000 uuknoB OTKp./3aKp.

Cpok cryx0Obl KOHTAKTOB NpwU
HOMWHamNbHOW Harpyske

100 000 umknoB OTKp./3aKp.

MoeeaeHue npu nepexoge n3 RUN B
STOP

[NocneaHee 3HavYeHe U 3aMmeHsoLLee 3Ha4YeHne (3Ha‘-|EHMe no ymon4aHuio O)

Yuncno ogHOBPEMEHHO BKITIOHYEHHbIX
BbIXOJ0B

6

OnvHa kabens (B MeTpax)

500 akpaHupoBaHHbIr, 150 HeaKpaHNMPOBaAHHLIN
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU

CxeMbl coeANHEHUN

|L' i} #"f '~1||'|".1 £a 1 3 3 4 5 &
i 1r [la
2AVDCIRFEUTS

TI0-24VAC ANDL [I_I

212-18030-04EB0

EHE

FELAY OUTPUTS
1.5 o s s
Lo a1 2 sfn s 5

el J00e 0]

M [NuTanne patumkoB 24 B nocT. ToKa

gLy

Puc. A-4.CPU 1212C AC/DC Relay (6ES7 212-1BD30-0XB0)

+ M ¢ L+ MW o 1 2 3 4 5 & 7
|
24V A4

24VDC

T2 HD3HIED
EAEIEN

BELAY QUTPUT:

1 2 a3 "IL A .5|

Y [NuTaHne patumkoB 24 B nocT. ToKa

'\_I:-

Puc. A-5. CPU 1212C DC/DC/Relay (6ES7 212-1HD30-0XB0)
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

A2 CPU
0
_J____l___l_iﬂ_llllllllé)éD
NS
o
@&
L+ M 4 L+ MW o0 1 2 3 4 5 & 7T Fi |
| o | | 1t | ia | Al |
TNIC LI ZAWOCINFLT
VI L IR — AVOCINFLTS ALY .
T1-1ADI-0NE
24VDC QUTRLTS
h
G Mutanue pgaTumnkos 24 B nocT. Toka
Puc. A-6. CPU 1212C DC/DC/DC (6ES7 212-1AD30-0XB0)
A.2.3 TexHu4yeckue aaHHble CPU 1214C
TexHU4yeckune gaHHbIe
Mopenb CPU 1214C CPU 1214C CPU 1214C
AC/DC/Relay DC/DC/Relay DC/DC/DC
Homep ans 3akasa (MLFB) 6ES7 214-1BE30-0XB0 6ES7 214-1HE30-0XBO | 6ES7 214-1AE30-0XB0
O6wme gaHHbIe
Pasmepb! W x B x " (Mm) 110 x 100 x 75
Bec 475 rpamm 435 rpamm | 415 rpamm
PaccenBaemasi MOLLIHOCTb 14 Bt 12 Bt
Pacnonaraemblii Tok (SM 1 lWwinHa makc. 1600 MA (5 B nocT. Toka)
CM)
Pacnonaraembliii Tok (24 B nocT. mMakc. 400 MA (MMTaHWe OAaTYMKOB)
TOKa)
MoTtpebneHne Toka LUMpPOBLIM 4 MA/vcnonb3yemslin BXoA,
Bxogom (24VDC)
XapakTtepuctuku CPU
Monb3oBaTtenbckast NamsATb Pabouas namate 50 K6aiT / 3arpy3ouHas namstb 2 M6awnta / CoxpaHsaemas
namsaTtb 2 Kbavita
BcTpoeHHble undposble 14 Bxonos/10 BbIXOAOB
BXOAbl/BbIX04bl
BcTpoeHHble aHanoroskle 2 Bxoga
BXOAbl/BbIXOAbI
BenuuuHa obpasa npouecca 1024 6awnta Bxogos (1)/1024 6anta Bbixogos (Q)
ButoBas namatb (M) 8192 bauTa
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU

TexHu4Yeckue AaHHble

Mopenb CPU 1214C CPU 1214C CPU 1214C
AC/DC/Relay DC/DC/Relay DC/DC/DC

[ononHuTenbHble CUrHanbHbIE Makc. 8 SM

Moaynm

[lononHUTENbHbIE CUTHArbHbIE makc. 1 SB

nnarhbl

[NononHuTtenbHble makc. 3 CM

KOMMYHUKAUWOHHbIE MOZYIN

CKOPOCTHbIE CYETYMKM 6 Bcero

OpHodasHble: 3 npu TaktoBor YactoTe 100 kI 1 3 npu TakToBon YactoTe 30 KL
KBagpaTtypHble: 3 npu TaktoBon yactote 80 k'L 1 3 npu TakToBon Yyactote 20 Ky,

VIMnynbCHbIE BbIXOAb!

2

BXO,ElbI Angd ynaennBaHua MMnynbcoB

14

MpepbiBaHNs ¢ 3agepkon n
LIMKIIMYECKMe NpepbiBaHns

Bcero 4 ¢ paspelueHvemM 1 mc

[pepbiBaHUSA MO PPOHTY

12 no HapacTatwemy 1 12 no nagatowemy (14 n 14 ¢ LONONHUTENBLHOM
CUrHanbLHON NnaTon)

Kapta namsitu

Kapta namstn SIMATIC (dakynstaTueHo)

TOYHOCTb YacoB peasibHOro BpeMeHMU

+/- 60 cekyHa/mecsy,

[OnnTenbHOCTb COXpaHEHUS BPEMEHN
Ana YacoB pealibHOro BpemMeHu

00bIvHO 10 gHen/mMuH. 6 gHewn npu 40°C (He Tpebyowmn 06CNy>XMBaHUSA MOLLHbIN
KoHAeHcaTop)

npOM3BOAMTe.I1 bHOCTb

CKOpOCTb BbINOMHEHUS ByneBbIX
onepauun

0,1 MKC Ha KomaHay

CKOpOCTb BbINOMHEHUS! KOMaH/ Hag,
crnoBamu

12 mMKC Ha komaHgy

CKOpOCTb BbINONHEHUS
apudmeTmyeckmx KomaHg

18 MKC Ha komaHay

CeBssb

Yuncno nopTtos 1

Tun Ethernet

CoeanHenusi e 3 [N yCTPOWCTB YeNOBEKO-MALUMHHOIO MHTepdeiica

e 1 ansa ycTpoicTea NporpamMmmmnpoBaHins
¢ 8 ansa komaHg Ethernet B nporpamme nonb3oBatensi
e 3 ansa coeguHeHnsa CPU ¢ CPU

CKOpOCTVI nepegayvn gaHHbIX

10/100 M6wuTt/c

OnekTpuyeckas pa3ssiska (BHELLHero
curHana c norukon MNJK)

TpaHcdopmaTtop ¢ noTeHumanbHon paseaskon, 1500 B nocT. Toka

Tun kabens

CAT5e aKkpaHVpoBaHHbIN

Bnok nutaHus

[nanasoH HanpspkeHun

ot 85 0o 264 B nepem. o1 20,4 no 28,8 B nocT. Toka

TOKa

YacTtoTta cetn

oT47 0o 631y -

BxogHown Tok
Tonbko CPU npu makc. Harpyske
CPU

CPU co Bcemn mogynsamu
pacLuMpeHusi Mpy Makc. Harpyske

100 mA npu 120 B nepem.
TOkKa

50 mA npu 240 B nepem.
TOKa

300 MA npu 120 B nepem.
TOKa

150 mA npu 240 B nepem.
TOKa

500 mA nipu 24 B nocr. Toka

1500 mA npu 24 B nocT. Toka

ToK BKIMOYEHMS (Makc.)

20 A npu 264 B nepem. 12 A npun 28,8 B nocT. Toka

TOKa

AnekTpuyeckas passsiaka (BXOLHOIO
MUTaHWsi OTHOCKUTESTLHO JIOTUKN)

1500 B nepem. Toka HeT pa3Bs3sku
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuasHOCMUKU

AZ2CPU

TexHU4Yeckue aaHHble

Mopenb

CPU 1214C CPU 1214C
AC/DC/Relay DC/DC/Relay

CPU 1214C
DC/DC/DC

TOK yTEYKU Ha 3eMITto, OT JIMHUK
nepemMeHHOro Toka Ha
bYHKUVMOHANbHY 3eMITH0

makc. 0,5 MA -

Bpems 3agepxkn (npu notepe
nuTaHus)

20 mc npu 120 B nepem.
TOKa
80 mc npu 240 B nepem.
TOKa

10 mc npu 24 B nocT. Toka

BHyTpeHHU npegoxpaHuTens, He
3aMeHsieMbl Mofib3oBaTenemM

3 A, 250 B, meaneHHo neperopatoLmn

MutaHue gaTynKoB

[rana3oH HanpspkeHuin

ot 20,4 no 28,8 B nocT.
TOKa

L+ mMyHyc muH. 4 B nocT. Toka

HoMu1HanbHbIV BLIXOAHOMW TOK (Makc.)

400 MA (3aLMLLEH OT KOPOTKOrO 3aMblKaHNs)

MakcumanbHas nynscupyowas
nomexa (<10 MIw)

< 1 B mexay nukamm Kak Ha BxogHOM npoBofe

OnekTpuyeckasn passs3ska (Normkm
CPU oTHoCUTENBHO NUTaHUS
OaT4YNKOB)

HeT pasBsasku

LUundpoBble Bxoabl

Yucno BxogoB

14

Tun

MpuHumatowmin/noctaensowmin Tok (IEC tmn 1, npUHMMaOLWunn TOK)

HoMuHaneHoe HanpsxeHue

24 B nocTt. Toka npy 4 MA, HOMWHaNbHOE 3HaYeHne

OnutenbHo gonyctumoe
HanpsbkeHve

makc. 30 B nocT. Toka

ViMnynbCHoe HanpsihXeHue

35 B noct. Toka B Te4eHune 0,5 cek.

Jlornyeckun curHan 1 (MuH.)

15 B nocrt. Toka npu 2,5 MA

Jlornyeckuin curHan 0 (makc.)

5 B nocr. Toka npu 1 MA

OnekTpuyeckas passsiska (nonesas
CTOPOHa OTHOCWTESTLHO JIOMUKN)

500 B nepem. Toka B Te4eHne 1 MUHYTHI

[MoTeHumanbHO pa3BsidaHHble rpynmbl

1

MocTosHHbLIE BpemMeHun hunbTpa

0,2; 0,4; 0,8; 1,6; 3,2; 6,4 n 12,8 mc (MoryT BbIOMpaTbCsa rpynnamu no 4 B Kaxaomn)

BxoaHble TakToBble YacToThl HSC
(makc.)

(JTornyeckuii yposeHb 1 o1 15 go 26
B nocrT. Toka)

OpHodhasHble: 100 Ky (ot 1a.0 go 1a.5) n 30 Kl'u (ot 1a.6 go 1b.5)
KsagpatypHble: 80 KI'y (ot la.0 go 1a.5) n 20 K'y, (o1 la.6 go 1b.5)

Yuncno ogHOBPEMEHHO BKIIOYEHHbIX
BXOJ0B

14

OnvHa kabens (B meTpax)

500 akpaHupoBaHHbI, 300 HeakpaHMpPOBaHHbIN, 50 3KpaHMPOBaHHLIN AN BXOA0B
HSC

AHanoroBble BxoAbl

Yucno BxogoB 2
Tun HanpsixeHue (HecummeTpuyHoe)
[nana3soH O10m010B

MonHbIM AManasoH (CNoBo AaHHbIX)

Ot 0 oo 27648 (JanbHenwwyo MHOPMAaLMIO Bbl HaMaeTe No4 3arofioBKOM
MpepcTaBneHve aHanoroBoro BXxoda Anst Hanpsxexnmsa (ctp. 361))

[nana3oH nepeperynnpoBaHuns
(cnoBo gaHHbIX)

oT 27,649 po 32,511 (QanbHenwyo MHopMaLmio Bbl HAAETE NOL 3arofioBKOM
lMpeacraBneHne aHanoroBoro BxoAa Ans HanpseHust (ctp. 361))

MepenonHeHue (CroOBO AaHHbIX)

ot 32,512 po 32767 (JanbHenwyto nHdopmaumio Bbl HaaeTe Nnof 3arofioBKOM
lMpegcraBneHne aHanoroBoro Bxoda Ans HanpsxeHus (ctp. 361))

PaspelueHue 10 6uToB

MakcumanbHoe BblaepxuBaemoe 35 B nocrT. Toka

HanpskeHve

CrnaxuBaHue OtcyTcTByeT, cnaboe, cpegHee nnu cunbHoe (cM. Bpems peakumm aHanoroBoro

Bxoga (cTp. 360) Ha eANHUYHBIN CKaYOoK)

MogasneHne nomex

10, 50 vnun 60 'y (cM. Bpems peakunn aHanorosoro sxofa (ctp. 360) Ans yactoT
onpoca)
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU

TexHu4Yeckue AaHHble

CTOPOHA OTHOCUTEJTbHO J'IOFVIKVI)

Mopenb CPU 1214C CPU 1214C CPU 1214C
AC/DC/Relay DC/DC/Relay DC/DC/DC

[NonHoe conpoTnBneHne 2100 KOm

OnekTpuyeckasa passsa3ka (noneeas | Het

TouHocTb (25°C / o1 0 go 55°C)

3.0% / 3.5% oT Bcero ananasoHa

[NogaBneHne cMHda3HOM NOMEXH

40 pb, ot nocTtosiHHOro Toka o 60 Ny

Pabounin gnanasoH curHanos

CwvrHan nntoc HanpshkeHne CUHa3HOM NOMEXU AOMKHO ObiTb MeHbLue +12 B n

oonblle -12 B

OnvHa kabens (B meTpax)

10, BUTON N 3KPAHUPOBAHHbIV

LincppoBbie Bbixoabl

Yucno BbIXOAOB

10

Twvin

Pene, cyxon koHTaKT

TpaH3UCTOPHbIN -
MOSFET

[nanasoH HanpspkeHun

ot 5 go 30 B noct. Toka unu ot 5 go 250 B nepem.
TOKa

o1 20,4 po 28,8 B nocT.
TOKa

Jlornyeckun curdan 1 npu mMakc. Toke

MuH. 20 B nocT. ToKa

Jlornueckun curHan 0 ¢ Harpyskon 10
KOwm

makc. 0,1 B nocT. Toka

Tok (makc.)

20A

05A

JNlamnoBas Harpyska

30 BT nocT. Toka / 200 BT nepeM. Toka

5 BT

COI'IpOTVIBJ'IeHVIe BO BKITKOYEHHOM
COCTOAHUN

makc. 0,2 Om, ecrnv MOAYIb HOBbIV

makc. 0,6 Om

Tok YTE4YKN Ha BbiX0[

mMakc. 10 MKA

Tok BKNOYEHUS

7 A Npu 3aMKHYTbIX KOHTaKTax

makc. 8 A B TeyeHne 100
MC

3aluTta oT neperpysku

Het

3]'IEKTpVI‘~IeCKa$| pa3BA3Ka (I'IOJ'IeBa‘il
CTOpPOHA OTHOCUTENTbHO J'IOFMKVI)

1500 B nepem. Toka B Te4eHne 1 MUHYThI (kaTyLuka
OTHOCUTENbHO KOHTaKTa)
HeT (kaTyLuKa OTHOCUTENbHO NOruKN)

500 B nepem. Toka B
TeyeHve 1 MUHYTBI

COI'IpOTVIBJ'IeHVIe n3onauunum

MUH. 100 MOwm, ecnu moaynb HOBbIN

OnekTpuyeckas passsiaka Mexay
OTKPbITbIMU KOHTaKTamMu

750 B nepem. Toka B Te4eHne 1 MUHYTHI

Qb.1)

[MoTeHunanbHO pa3Ba3aHHble rpynnbl | 2 1
MHaykTMBHOE HanpsixeHue Ha - L+ muHyc 48 B nocrT. Toka,
Krnemmax noreps mowiHoctn 1 BTt
3apepxka BkrtoveHus (o1 Qa.0 go makc. 10 mc makc. 1,0 MKc, U3 BbIKI. BO
Qa.3) BKJ1.
mMakc. 3,0 MKc, 13 BKI. B
BbIK/1.
3apepxka BkrtoveHus (o1 Qa.4 go makc. 10 mc makc. 50 MKc, U3 BbIKI. BO

BKI1.
makc. 200 MKc, 13 BKM. B
BbIK/.

YacToTa reHepaTopa “MMyrbCoB
(Qa.0 mQa.2)

He pekomeHagyeTca

makc. 100 KIu,
MUH. 2 'L,

MexaHunyeckuii cpok cnyxobl (6e3
Harpysku)

10 000 000 unknoB OTKp./3aKp.
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MHcmpyMeHmaanb/e cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

AZ2CPU

TexHU4Yeckue aaHHble

Mopenb

CPU 1214C
AC/DC/Relay

CPU 1214C
DC/DC/Relay

CPU 1214C
DC/DC/DC

Cpok cryx6bl KOHTaKTOB Mpwu
HOMWHasIbHOW Harpyske

100 000 umknoB OTKp./3aKp.

MoseaeHue npu nepexoge n3 RUN B
STOP

[NocneaHee 3Ha4YeHWe U 3ameHsaloLLee 3HadYeHne (3Haqume no yMOJi4aHuio 0)

Yucno OAHOBPEMEHHO BKITHOYEHHbIX
BblX040B

10

[nvHa kabens (B MeTpax)

500 akpaHupoBaHHbIA, 150 HE3KPaHWMPOBaHHbIN

CxeMbl coeANHEHUN

& J—'('!'I'f‘('f

||| ﬂJ..I -ﬂ_u"lu‘_:‘.r 1 2 3 4 5 & -.-].'.b

| FISI T U

I_I THTCIRAITE

F14H1BEMHIXAL

AELAY QUTRLITS

|Il 12 s =||.'-| 5 6 3

000Ny

) [NMnTaHne patymkoB 24 B nocT. ToKa
Puc. A-7. CPU 1214C AC/DC/Relay (6ES7 214-1BE30-0XB0)
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A2 CPU

5 6 70

|_£|J.| ﬂu"m Ir: 1z 3 4
[ —

D 4y FIEVE TN

4

i

@ [NMuTaHne patumkoB 24 B nocT. ToKa
Puc. A-8. CPU 1214C DC/DC/Relay (6ES7 214-1HE30-0XBO0)

A 000000001

@ MutaHne pgatymkoB 24 B nocT. Toka
Puc. A-9. CPU 1214C DC/DC/DC (6ES7 214-1AE30-0XB0)
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuasHOCMUKU

A3

A3.1

A.3 Lngppossie curHarbHble mogyi (SM)

LndpoBble curHanbHbie moaynu (SM)

TexHu4yeckme aaHHble uucppoBoro moaynsi Beoga SM 1221

TexHuUYecKue AaHHbIe

Moaenb

SM 1221 DI 8x24VDC SM 1221 DI 16x24VDC

Homep ans 3akasa (MLFB)

6ES7 221-1BF30-0XB0 6ES7 221-1BH30-0XB0O

OO6uwume gaHHbIe

Pasmepbl W x B x " (Mm) 45 x100 x 75

Bec 170 rpamm 210 rpamm
PaccenBaemasi MOLLIHOCTb 1,5 Bt 2,5 BT
MoTpebnsembli Tok (WmHa SM) 105 mA 130 mA

MoTpebnsembii Tok (24 B nocT. Toka)

4 MA / ncnonb3yemblii BXoz 4 MA / ncnonb3yembivi BXoA

LUundpoBble Bxoabl

Yucno BxogoB

8 |16

Tun

MpuHumatowmn/noctasnaowmin Tok (IEC tvn 1, npuHMMaoLWnm Tok)

HoMuHanbHoe HanpsxeHue

24 B nocT. Toka npu 4 MA, HOMVHanbHOEe 3HaYeHve

[nuTtensHo gonycTumoe
HanpskeHne

makc. 30 B nocT. Toka

MMI'IyJ'IbCHOG HanpsaxeHune

35 B nocTt. Toka B TedeHune 0,5 cek.

Jlornyeckun curHan 1 (MuH.)

15 B nocrt. Toka npu 2,5 MA

Jlornyeckuin curHan 0 (makc.)

5 B nocrt. Toka npu 1 MA

SJ'IEKTDW-IECKE\H pa3BA3Kka (I'IOJ'IEBaﬂ
CTOpOHa OTHOCUTESIbHO J'IOFI/IKVI)

500 B nepem. Toka B Te4eHne 1 MUHYThI

BXOJ0B

[MoTeHUmanbHO pasBsa3aHHble rpynnbl | 2 | 4
MocTosiHHbIE BpEMEHU hunnbTpa 0,2; 0,4; 0,8; 1,6; 3,2; 6,4 n 12,8 mc (MoryT BblOMpaTbCs rpynnamMu no 4 B KaXaon)
Ymncno ofHOBPEMEHHO BKIMIOYEHHBIX | 8 16

InvHa kabens (B MeTpax)

500 skpaHupoBaHHbIin, 300 He3KpaHMPOBAHHLIN
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A.3 Lnghpossle curHaribHbie mogyim (SM)

CxeMbl coeANHEHUN

SM 1221 DI 8 x 24 VDC SM 1221 DI 16 x 24 VDC
LYY
-
LAy

—
HVCCIRAITY II |

HHRREHEED [RT2

6ES7 221-1BF30-0XB0 I-[' ALY
6ES7 221-1BH30-0XB0
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

A3.2

A.3 Lngppossie curHarbHble mogyi (SM)

TexHu4yeckne aaHHble uucppoBoro moayns Boisoga SM 1222

TexHU4Yeckue gaHHble

Mopenb SM 1222 SM1222 SM1222 SM1222
DQ 8xRelay DQ 16xRelay DQ 8x24VDC DQ 16x24VDC
Homep aons 3akasa (MLFB) 6ES7 222-1HF30- | 6ES7 222-1HH30- | 6ES7 222-1BF30- | 6ES7 222-1BH30-
0XBO 0XB0O 0XBO 0XBO
O6Lwme AaHHbIe
Pasmepbi W x B x " (Mm) 45 x100x 75
Bec 190 rpamm 260 rpamm 180 rpamm 220 rpamm
PaccenBaemas MOLHOCTb 4.5 BT 8,5 Bt 1,5 BT 2,5 BTt
MoTtpebnsaemsbin Tok (wWnHa SM) 120 mA 135 MA 120 mA 140 mA
MoTpebnsaembin Tok (24 B noct. Toka) | 11 MA / VicnonbayeTtcs KaTylika pene -
LUndpoBble Bbixoabl
Yncrio BbIXOAOB 8 |16 8 |16

Tun

Pene, cyxon KOHTaKT

TpaH3ucTopHbii - MOSFET

[wana3soH HanpskeHun

oT 5 go 30 B nocrt. Toka unm ot 5 o
250 B nepem. Toka

o1 20,4 no 28,8 B nocT. TOKa

Jlornyeckun curHan 1 Npy Makc. Toke

MuH. 20 B nocT. Toka

Tlornyeckun curHan 0 ¢ Harpyskon 10
KOm

makc. 0,1 B nocT. Toka

Tok (makc.)

20A

05A

JlamnoBas Harpyska

30 Bt noct. Toka/200 BT nepem. Toka

5BT

COI'IpOTVIBJ'IeHVIe BKITHOYEHHOIo
KOHTaKTa

makc. 0,2 Om, ecnv Moaynb HOBbIN

makc. 0,6 Om

Tok yTeykun Ha BbIXoA

makc. 10 MkA

TOK BKITOYEHUSA

7 A Npu 3aMKHYTbIX KOHTaKTax

makc. 8 A B TeyeHne 100 mc

3almTa oT neperpysku

Het

OnekTpuyeckas pa3ssska (nonesas
CTOPOHA OTHOCMTENbLHO NOTNKK)

1500 B nepem. Toka B TeyeHue 1
MWHYTbI (KaTyLLKa OTHOCUTENBHO
KOHTaKTa)

HeT (KaTyLuKa OTHOCUTENBHO NOTUKK)

500 B nepem. Toka B Te4eHne 1 MUHYTbI

ConpoTtueneHne nsonaumm

MuH. 100 MOwm, ecnu mogynb HOBbIN

OnekTpuyeckas passsika Mexay

750 B nepem. Toka B TeueHue 1

OTKPbITbIMU KOHTaKTamu MWHYTbI
lMoTeHumanbHO pa3Bsa3aHHble rpynnbl | 2 | 4 1 1

Tok Ha npoBog (Makc.) 10A 4 A 8A

MHOyKTUBHOE HanpspkeHve Ha - L+ muHyc 48 B, noteps mowHoct 1 BT
KneMmMax

3agepxkka BKIOYEHNs makc. 10 mc makc. 50 MKC, 13 BbIKJ1. BO BKJI.

makc. 200 MKC, 13 BKI1. B BbIKI1.

MexaHunyeckunii cpok cnyxobl (6e3
Harpysku)

10 000 000 umknoB OTKp./3akKp.

Cpok cryx6bl KOHTaKTOB Mpwu
HOMWHamNbHOW Harpyske

100 000 umknoB OTKp./3aKp.

MoseneHune npu nepexoge n3 RUN B
STOP

lNocneaHee 3Ha4YeHe U 3aMeHsoLLEE 3HAYEHNE (3HaquV|e no ymon4yaHuio O)

Yncno ogHOBPEMEHHO BKMOYEHHbIX
BbIX040B

8 16

8 16

OnuHa kabens (B meTpax)

500 akpaHupoBaHHbIN, 150 HE3KPaHUPOBAHHbI
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A.3 Lnghpossle curHaribHbie mogyim (SM)

CxeMbl coeANHEHUN

SM 1222 DQ 8 x Relay

6ES7 222-1HF30-0XB0O

SM 1222 DQ 16 x Relay

| I HAHREcEED (K23
-

6ES7 222-1HH30-0XB0

360

SM 1222 DQ 8 x 24 VDC

g1l

FH-RFI-DNR
a
&
-
e
in
-

6ES7 222-1BF30-0XB0

SM 1222 DQ 16 x 24 VDC

Sl

<7711 (DU

MVDL OUTAY :-I |

-}
S

[ ieam [

10

0y

6ES7 222-1BH30-0XB0
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MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuasHOCMUKU

A3.3

A.3 Lngppossie curHarbHble mogyi (SM)

TexHu4yeckune aaHHble uucpposoro moayns eeoaa/ssisoga SM 1223

TexHU4Yeckue gaHHble

Mopenb SM 1223 DI 8x24 | SM 1223 DI 16x24 | SM 1223 DI 8x24 | SM 1223 DI 16x24

VDC, DQ 8xRelay | VDC, DQ VDC, DQ 8x24 VDC, DQ16x24
16xRelay VvDC VvDC

Homep ans 3akasa (MLFB) 6ES7 223-1PH30- | 6ES7 223-1PL30- |6ES7 223-1BH30- | 6ES7 223-1BL30-
0XBO 0XB0O 0XB0 0XBO

Pasmepbl W x B x " (Mm) 45 x100 x 75 70x100x 75 45 x100 x 75 70 x 100 x 75

Bec 230 rpamm 350 rpamm 210 rpamm 310 rpamm

PaccevBaemasi MoLHOCTb 5,5BT 10 Bt 2,5BT 4.5 BT

MoTpebnsiembl Tok (WnHa SM) 145 mA 180 A 145 vA 185 MA

MoTpebnsaembin Tok (24 B nocT. Toka)

4 MA / ncnonb3yemblin BXOA
11 MA / ncnonbsyemas katylika pene

4 mA / ncnonb3syemblii BXop,

UndpoBbie Bxoabl

Yucno BxogoB

8 16

8

16

Tun

MpuHumatowmii/noctasnsaowmii Tok (IEC tvn 1, npyHUMatoWwmn Tok)

HomunHanbHoe HanpsaXXeHne

24 B nocTt. Toka npy 4 MA, HOMUHaNbHOE 3Ha4YeHve

OnuTensHo 4oNyCcTMMOE HanpsikeHne

30 B nocT. Toka makc.

ViMnynbCcHoe HanpshXeHue

35 B noct. Toka B TedeHue 0,5 cek.

Jlornyeckuii curHan 1 (MuH.)

15 B nocrt. Toka npu 2,5 MA

Jlornyeckuin curHan 0 (makc.)

5 B noct. Toka npu 1 MA

AnekTpuyeckasa pa3ssi3ka (nonesasi
CTOPOHA OTHOCUTENbLHO JIOTMKM)

500 B nepem. Toka B Te4eHne 1 MUHYTHI

MoTeHUmanbHO pas3Bd3aHHbIe rpynnbl

2 2

2

2

IMoCcTOsAHHbIE BPEMEHN (hunbTpa

0,2; 0,4; 0,8; 1,6; 3,2; 6,4 n 12,8 mc (MOryT BblGMpaTbCsa rpynnamm no 4 B Kakaomn)

Yncno ogHOBPEMEHHO BKMOYEHHbIX 8 16 8 16
BXO0B

OnuHa kabens (B meTpax) 500 akpaHupoBaHHbIi, 300 HE3KPaHUPOBAHHbIV

LUundpoBblie Bbixoabl

Yuncno BbIXOAOB 8 16 8 16

Tun

Pene, cyxon KOHTaKT

TpaHaucTopHbin - MOSFET

[wana3soH HanpskeHun

oT 5 go 30 B nocTt. Toka unmn ot 5 go
250 B nepewm. Toka

ot 20,4 go 28,8 B nocT. TOKa

Jlormyeckuin curHan 1 npy Makc. Toke

20 B nocrt. TOKa, MUH.

TTornyeckun curHan 0 ¢ Harpyskon 10
KOm

0,1 B nocT. ToKa, Makc.

Tok (makc.) 2,0A 0,5A
JlamnoBas Harpyska 30 Bt DC /200 Bt AC 5Bt
ConpoTuBreHne BKIMNOYEHHOIO makc. 0,2 OM, ecrnv MOAyrMb HOBbI makc. 0,6 Om
KOHTaKTa

ToK yTeuku Ha BbIxoA -= makc. 10 MKA

TOK BKITOMEHUSA

7 A Npu 3aMKHYTbIX KOHTaKTax

makc. 8 A B TeyeHne 100 mc

3awyTa oT Nneperpysku

Het

SJ'IEKTDW-IECKE\H pa3BdA3Kka (I'IOJ'IEBaﬂ
CTOPOHA OTHOCUTEJTbHO J'IOI'VIKVI)

1500 B nepem. Toka B TeyeHue 1
MUWHYTbI (KaTyLLKa OTHOCUTENBHO
KOHTaKTa)

HeT (KaTyLLKa OTHOCUTENBHO NOTUKW)

500 B nepem. Toka B TeueHne 1 MUHYTbI
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A.3 Lnghpossle curHaribHbie mogyim (SM)

TexHu4Yeckue AaHHble

Mogenb SM 1223 DI 8x24 | SM 1223 DI 16x24 | SM 1223 DI 8x24 | SM 1223 DI 16x24

VDC, DQ 8xRelay | VDC, DQ VDC, DQ 8x24 VDC, DQ16x24
16xRelay VDC VDC

ConpoTuBneHne nsonsaumm MUH. 100 MOwm, ecnu moaynb HOBbIW -

OnekTpuyeckas pasBs3ka Mexay 750 B nepem. Toka B TeyeHue 1 -

OTKPbITbIMW KOHTaKTaMm MUHYTbI

[MoTeHunanbHO pa3Ba3aHHble rpynnbl | 2 4 1 1

Tok Ha npoBof 10A 8A 4A 8A

MHaykTMBHOE HanpsixeHue Ha - L+ muHyc 48 B, noTeps mowHoctn 1 BT

Knemmax

3agepxka BKIOYEHUsI makc. 10 mc Makc. 50 MKC 13 BbIKI1. BO BKIT.

makc. 200 MKC, 13 BKI1. B BbIKI.

MexaHunyeckuin cpok cnyxobl (6e3
Harpysku)

10 000 000 umknoB OTKp./3aKp.

Cpok cny0bl KOHTaAKTOB Mpu
HOMWHArbHOW Harpyske

100 000 uuknoB OTKp./3aKp.

MoseneHve npu nepexoge 13 RUN B
STOP

MocnegHee 3Ha4YeHME UK 3aMeHsIloLLEee 3Ha4YeHne (3Haqu|/|e no ymosn4yaHuio 0)

Yncno ogHOBPEMEHHO BKMOYEHHbIX
BbIXO040B

8

16

8

16

OnvHa kabens (B meTpax)

500 aKkpaHMpoBaHHbIN, 150 HeaKpaHMpPOBaAHHbIN

362

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02




MHcmpyMeHmaanb/e cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

A.3 Lngppossie curHarbHble mogyi (SM)

CxeMbl coeANHEHUN

SM 1223 DI 8 x 24 VDC, DQ 8 x Relay SM1223 DI 16 x 24 VDC, DQ 16 x Relay
MIEYIT, MEIESY122A2T.
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A.4 AHarnorossle curHasbHele mogyiv (SM)

A4

A4

AHanoroBble cUrHasnbHble moaynu (SM)

TexHU4YecKne AaHHbIe aHaNoroBbIX CUrHaNbHbIX moaynen SM 1231,
SM 1232, SM 1234

TexHu4Yeckue AaHHbIe

Mogenb

SM 1231 Al 4x13bit SM 1231 Al 8x13bit SM 1234 Al 4x13bit

AQ 2x14bit

Howmep gns 3akasa (MLFB)

6ES7 231-4HD30-0XB0O | 6ES7 231-4HF30-0XB0 6ES7 234-4HE30-0XB0

OO6Lwume gaHHbIe

Pasmeps! W x B x " (Mm) 45 x100x 75 45 x 100 x 75 45 x100 x 75

Bec 180 rpamm 180 rpamm 220 rpamm
PaccevnBaemas MOLHOCTb 1,5 Bt 1,5 BT 2,0 BT
MoTpebnsaembin TOK (LUMHA SM) 80 MA 90 mA 80 MA
MoTpebnsaemsbivi Tok (24 B nocr. 45 vA 45 mA 60 MA (6e3 Harpysku)
TOKa)

AHanoroBblie BxoAbl

Yucno Bxogos 4 | 8 | 4

Tun

HanpsixeHune unu Tok (audpdepeHumanbHo): BelbnpaeTcs rpynnamm no 2

[Onana3soH

+10 B, #5 B, +2,5 B unu ot 0 go 20 mA

MonHbIN gnanasoH (CnoBo AaHHbIX)

ot -27,648 no 27,648

[wana3oH nonoxuntenbHown/
oTpuuaTenbHOW Neperpysku
(cnoBo gaHHbIX)

Hanpsikenue: ot 32,511 go 27,649 / ot -27,649 po -32,512
Tok: ot 32,511 go 27,649 / ot 0 go -4864

(OanbHenwyo nHopmauuto Bbl HangeTe nog 3aronoskamu MpeacrasneHve
aHarnoroBoro Bxofa Ang Hanpsbkenus, MNpeacraBneHe aHanoroBoro Bxoaa Aanst
TokKa (cTp. 361))

MonoxuTensHoe/oTpuuatensHoe
nepenosiHeHne (CroBO AaHHbIX)

Hanpskenue: ot 32,767 no 32,512 / ot -32,513 po -32,768
Tok: ot 32,767 go 32,512 / ot -4865 no -32,768

(OdanbHenwyo nHopmauuto Bl HangeTe nog 3aronoskamu MpeacrasneHve
aHarnoroBoro Bxoa Ang Hanpsbkenus, NpegcraBneHve aHanoroBoro Bxoaa Aanst
TokKa (cTp. 361))

PaspelieHve

12 OUTOB + 3HAKOBbLIN OUT

MakcumanbHoe BblaepXxnBaemoe
Hal'lpﬂ)KeHMe/TOK

35 B/ +40 mA

CrnaxusaHue

OtcytcTByeT, cnaboe, cpegHee unu cunbHoe (cM. BpemeHa peakummn aHanorosbix
Bx0A0B (cTp. 360) Ha eQNHUYHBIN CKa4oK)

MNogaeneHne nomex

400, 60, 50 nnn 10 My (cm. Bpemena peakuun aHanorosblx Bxoaos (cTp. 360) ans
yacToT onpoca)

[NonHoe conpoTnBneHne

2 9 MOwm (HanpsikeHue) / 250 Om (Tok)

3]’IEKTpVI‘~IeCKa$| pa3BA3Ka (I'IOJ'IeBa‘il
CTOpPOHA OTHOCUTEITbHO J'IOFVIKVI)

Het

To4HocTb (25°C / o1 0 go 55°C)

+0,1% / £0,2% nonHoro ananasoHa

Bpemsi npeobpasoBaHust aHanor-
undpa

625 mkc (nogasneHne 400 My)

lNogasneHne cuHdasHOM NOMeEXH

40 pb, oT nocTtosiHHOro Toka fo 60 Iy,

Pabounin gnanasoH curHanos

CwurHan nntoc HanpsikeHne cuHasHoM NoOMeXn AOMKHO OblTb MeHbLue +12 B u
bonbwe -12 B

[OnvHa kabens (B meTpax)

100 mMeTpoB, BUTON 1 3KPaHUPOBAHHbIV
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MHcmpymeHmaanble cpedcmea OH/1aliHo8o2o pexuma u OuasHOCMUKU

A.4 AHaroroBble curHarbHble mogyiv (SM)

TexHu4Yeckue AaHHble

Mopgenb SM 1231 Al 4x13bit SM 1231 Al 8x13bit SM 1234 Al 4x13bit
AQ 2x14bit

OnarHocTtuka

MonoxuTenbHoe/oTprLaTENbHOE Ja'’ Oa' Oa'

nepenonHeHme

3amMblkaHve Ha 3eMnto (ToMbKo Anst HenpumeHumo HenpumeHumo [a, Ha BbIxogax

pexnma HanpsihkeHue)

O6pebiB NpoBoAa (Tonbko Ans Henpumernmo HenpumeHnmo [a, Ha Bbixogax

pexuma Tok)

Huskoe HanpsxeHne 24 B noct. Toka | [a [a [a

O6uwume gaHHbIe

Pasmepb! W x B x " (Mm) 45 x 100 x 75 45 x 100 x 75 45 x 100 x 75

Bec 180 rpamm 180 rpamm 220 rpamm

PaccevBaemasi MoLHOCTb 1,5 BT 1,5 BT 2,0 Bt

MoTtpebnsemsbin Tok (wWnHa SM) 80 MA 80 MA 80 MA

MoTpebnsembin Tok (24 B nocT. Toka)

45 mA (6e3 Harpysku)

45 mA (6e3 Harpyskun)

60 MA (6e3 Harpysku)

AHanoroBble BbIXoAbl

Yucno BbIXoOgoB

2

4

|2

Tun HanpsxeHne wnn Tok
Ownana3oH +10 B vnn ot 0 go 20 mA
PaspeLueHune HanpsikeHue: 14 6utos; Tok: 13 6utos

MonHbIV AManasoH (CNoBO AaHHbIX)

HanpsbkeHue: ot -27,648 no 27,648; Tok: o1 0 o 27,648
(OanbHenwyto nHcopmaumto Bbl HangeTe nog 3aronoBkamu MpeacraeneHve
aHanoroBoro Bbixofa Ans HanpshxeHus u lNpeacTaBneHne aHanoroBoro BbIXoga

Ansi Toka) (cTp. 362)

ToyHocTb (25°C / o1 0 go 55°C)

+0,3% / £0,6% nonHoro ananasoHa

Bpewms yctaHoBneHus (95% Hosoro
3HayeHus)

HanpsixeHnune: 300 mkc (R), 750 mkc (1 Mk®) ; Tok: 600 mkc (1 MIH), 2 mc (10 MITH)

MonHoe conpoTuBIleHNE Harpy3kum

HanpskeHue: = 1000 Owm; Tok: < 600 Om

MoeepeHune npu nepexoge n3 RUN B
STOP

MocnegHee 3HavYeHWe UM 3aMeHsIoLLEee 3HaYeHNEe (3HaquV|e no ymosn4aHuio 0)

OnekTpuyeckas pasesiska (nonesas
CTOPOHA OTHOCUTENBbHO NOTVKM)

Het

OnvHa kabens (B MmeTpax)

100 MeTpoB, BUTON N 3KPAHUPOBAHHbIN

OwarHoctuka

MonoxutensHoe/oTpuuaTensHoe Oa Oa ,El,a1
nepenosniHeHne

3aMblkaHve Ha 3eMnto (TonbKo Ans Oa Oa [Oa, Ha Bbixogax
pexuma HanpsixkeHue)

O6pbIB NpoBoAa (TONbKO Ans Oa Oa [a, Ha Bbixoaax
pexvma Tok)

Huskoe HanpskeHne 24 B nocTt. Toka | la [a Oa

1

Ecnu k Bxogy npunoxutb HanpsbkeHne 6onblue +30 B nocT. Toka nnm meHbLue -15 B nocT. Toka, To pe3dynbtupyioLlee

3Ha4YeHne 6yueT HEeNn3BEeCTHO, 1 COOTBETCTBYHOLLEe NOJIOXNUTENTbHOE UM oTpuuaTesrnibHOe nepenoJiHeHne, BO3MOXHO, He

OynoeT aKTMBHO.
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A.4 AHarnorossle curHasbHele mogyiv (SM)

BpemeHa peakuuu aHanorosoro Bxoaa

Bpems peakuum Ha CTyHeH‘-IaTbIFI CUrHan aHanoroBbIiX CUrHanbHbIX Mo,qyneﬁ (MC)

HanpsikeHue ot 0 go 10 B, usmepeHHoe npu 95%

366

Bbi6op crnaxuBaHusa NogaBnsiemas yactoTa

400 Ny 60 Ny 50 'y 10 'y
OtcyTcTBYET 4 18 22 100
Cnaboe 9 52 63 320
CpepgHee 32 203 241 1200
CunbHoe 61 400 483 2410
YacToTa onpoca
e 4 kaHana 0,625 o 417 e 5 e 25
e 8 KkaHanos 1,25 e 417 e 5 e 25

Bpems peakuuu Ha cTyneH4YaTbI curHan aHanoroBbix BxogoB CPU (mc)

HanpsixeHue ot 0 go 10 B, usmepeHHoe npu 95%

Bbi6op crnaxuBaHusa Nopasnsaemas yactoTa

60 Ny 50 Ny 10 Ny
Het 63 65 130
Cnaboe 84 93 340
CpegHee 221 258 1210
CunbHoe 424 499 2410
YacToTa onpoca 4,17 5 25
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MHcmpymeHmaanble cpedcmea OH/1aliHo8o2o pexuma u OuasHOCMUKU

A.4 AHaroroBble curHarbHble mogyiv (SM)

MpeacTtaBneHne aHanoroBoro Bxona Asnst HanpsHkKeHus

Cucrema [nana3oH n3MepeHusi HanpsHxeHUs!
DecsatuyHasa | LlectHapguaTepuyHaa |10 B +5B +25B OTr00010B
32767 7FFF 11,851 B | 5,926 | 2,963 MepenonHeHne 11,851 B MepenonHexne
B B
32512 7F00
32511 TEFF 11,759 B | 5,879 |2,940 Mepeperynu- 11,759 B Mepeperynu-
B B poBaHue poBaHue
27649 6CO01
27648 6C00 10B 5B 25B HomuHanbHbIN 10B HomuHanbHbI
20736 5100 758 3,75B | 1,875 |ANanasocH 758 AVanasoH
B
1 1 361,7 180,8 |90,4 361,7 mkB
MkB MkB MkB
0 0 0B 0B 0B 0B
-1 FFFF OTpuuartenbsHble
-20736 AF00 -75B  [-3,75 |-1,875 SHa4eHns He
B B noAAepK1BakoTCs
-27648 9400 -10B -5B -2,5B
-27649 93FF OTpuuartenbHbii
-32512 8100 11,759 |-5,879 |-2,940 |BbIOPOC
B B B
-32513 80FF OTpuuarensHoe
-32768 8000 -11,851 |-5,926 |-2,963 | MeperonHeHme
B B B
MpeacrtaBneHve aHanNoroBoro BxoAa Ans Toka
Cucrtema [dvana3oH n3mepeHusi Toka
DecatnyHas | WecTtHaguatepuyHas | Ot 0 go 20 mA
32767 7FFF 23.70 mA MepenonHeHue
32512 7F00
32511 7EFF 23.52 MA MepeperynuposaHue
27649 6CO01
27648 6C00 20 mA HomuHanbHbIM gnanasoH
20736 5100 15 MA
1 1 723.4 nA
0 0 0 mA
-1 FFFF OTpuuaTenbHbI BeiGpoc
-4864 EDOO -3.52 MA
-4865 ECFF OTpuuartenbHoe nepenosiHeHme
-32768 8000
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A.4 AHarnorossle curHasbHele mogyiv (SM)

I'Ipep,CTaBneHMe aHanoroBoro Bbixoga Ans Hanps>xeHus

Cuctema [rana3oH BbIXOOAHOro HanpsXXeHus
DecatuyHas | WecTtHapguatepuyHas |+ 10 B
32767 7FFF Cwm. npum. 1 lMepenonHeHne
32512 7F00 Cwm. npum. 1
32511 7TEFF 11,76 B MepeperynupoBaHue
27649 6CO01
27648 6C00 10B HomuHanbHbIN AnanasoH
20736 5100 758B
1 1 361,7 mkB
0 0 0B
-1 FFFF -361,7 mkB
-20736 AF00 -7,5B
-27648 9400 -10B
-27649 93FF OTpuuaTtenbHbIv BbIGpOC
-32512 8100 -11,76 B
-32513 80FF Cwm. npum.1 OTpuuartenbHoe nepenosniHeHne
-32768 8000 Cwm. npum. 1

Mpu NONOXMTENBLHOM UMW OTPULLATENBHOM NEPENONTHEHUN aHaNoroBble BbIXOAbLI BeAyT ceb4 B
COOTBETCTBMM CO CBOWCTBaMM, YCTAHOBIEHHBLIMY B KOHMIypaumm yCTponCcTBa Ansi aHanoroBoro
curHanbHoro moayns. B napametpe "Reaction to CPU STOP [Peakuus Ha nepexog CPU B STOP]"
BbibepuTe Use substitute value [Micnonb3oBaTh 3ameHsitowlee 3Ha4veHne] unu Keep last value
[CoxpaHuTb NocnegHee 3HayeHue).

MpencraBneHne aHaNoOroBoOro Bbixoga AnA TokKa

368

Cuctema [vana3oH BbIXOQHOro Toka
DecatuyHas | WecTtHapguaTtepuyHas | * 20 MA
32767 7FFF Cwm. npum. 1 MepenonHeHve
32512 7F00 Cwm. npum. 1
32511 7EFF 23.52 mA MepeperynupoBaHue
27649 6CO01
27648 6C00 20 mA HomuHanbHbIM gnanasoH
20736 5100 15 MA
1 1 723.4 HA
0 0 0 mA

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02




MHcmpyMeHmaanb/e cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

A.4 AHaroroBble curHarbHble mogyiv (SM)

Cuctema [dvana3oH BbIXOQHOro Toka
DecatnyHas | LectHaguaTtepuyHas | £ 20 mA
-1 FFFF OTpuuartenbHbin BeIGpOC
-32512 8100
-32513 80FF Cwm. npum.1 OTpuuartenbHoe nepenonHeHne
-32768 8000 Cwm. npum. 1

1 Tpu NONOXWTENbHOM UMM OTPULIATENBHOM NEPENONTHEHNN aHANoroBbIe BbIXOAb! BeAyT cebs B
COOTBETCTBMW CO CBOMNCTBAMM, YCTAHOBINEHHBIMW B KOHAMIypauum yCcTporucTBa A aHanoroBoro
curHansHoro moayns. B napameTtpe "Reaction to CPU STOP [Peakuuns Ha nepexog CPU B STOP]"
Bbibepute Use substitute value [Micnonb3oBatk 3ameHsitowee 3HaveHune] nnu Keep last value

[CoxpaHuTb NnocnegHee 3HayeHue].

CxeMbl coeaANHEHUN

SM 1231 Al 4 x 13 Bit

EHHE

ARALDS INAUTE
A
v & w|l

A

S E

[ aieinbamen

6ES7 231-4HD30-0XB0
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MHcmpymeHmaanb/e cpedcmea OHaliHo8o20 pexuma u OuasHoCMuKuU

A.4 AHarnorossle curHasbHele mogyiv (SM)

SM 1232 AQ 2 x 14 Bit SM 1232 AQ 4 x 14 Bit
TR L

o —

HEH

e
MY o
& & w700 3180

( DD ED

| T

05 DUTPLTE

B %, % %4 %

L

6ES7 232-4HB30-0XB0 —[I] —[I]
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SM 1234 Al 4 x 13 but/ AQ 2 x 14 6UT
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S7-1200 Programmable controller
370 System Manual, 11/2009, ASE02669003-02



MHcmpyMeHmaanble cpeacmea OH/1aliHo8o2o pexuma u OuazHOCMUuKU

A.5 CurHanbHble nnatbl (SB)

A5.1

A.5 CurHarbHbie rnnarsl (SB)

TexHnyeckne paHHble SB 1223 2 X 24 VDC Input / 2 X 24 VDC Output

TexHnYecKkne gaHHble LMPOBON CUMrHaNbLHOM NnaTbl

TexHUYecKue AaHHbIe

Moaenb

‘ SB 1223 DI 2x24VDC, DQ 2x24VDC

Homep ans 3akasa (MLFB)

| 6ES7 223-0BD30-0XBO

OO6uwume gaHHbIe

Pasmepbl W x B x " (Mm) 38 x 62 x 21
Bec 40 rpamm
PaccenBaemasi MOLLIHOCTb 1,0 Bt
MoTpebnsembli Tok (WmHa SM) 50 mA

MoTpebnsembit Tok (24 B nocT. Toka)

4 MA / ncnonb3yemblii BXoz

LUundpoBble Bxoabl

Yucno BxogoB

2

Tun

IEC Tvin 1, noTpebnswowmm Tok

HoMuHanbHoe HanpsxeHue

24 B nocT. Toka npy 4 MA, HOMVHarnbHOe 3HaYeHve

OnutensbHo AonyctuMmoe HanpsxxeHume

makc. 30 B nocT. Toka

ViMnynbCcHoe HanpshXeHue

35 B noct. Toka B TeyeHue 0,5 cek.

Jlornyeckui curHan 1 (MuH.)

15 B nocrt. Toka npu 2,5 mA

Jlornyeckuin curHan 0 (makc.)

5 B nocrt. Toka npu 1 MA

BxogHble TakToBbIE YacToThl HSC (Makc.)

20 kl'y (o1 15 go 30 B nocT. TOKa)
30 kl'y (o1 15 go 26 B nocrt. TOKa)

OnekTpuyeckas pa3ssiska (noneeas CTOPOHa OTHOCUTENBHO
TIOTUKM)

500 B nepem. Toka B Te4eHne 1 MUHYTbI

lMoTeHumansHO pa3Ba3aHHbIe rpynnbl

1

MocTosiHHbIE BpeMeHU chunbTpa

0,2;0,4;0,8; 1,6; 3,2; 6,4 n 12,8 mc,
BblbupaeTcsa rpynnamu no 2

Yncno OAHOBPEMEHHO BKIMKOYEHHbIX BXOO0B

2

OnuHa kabens (B meTpax)

500 akpaHupoBaHHbIv, 300 He3KpaHMpPOBaAHHbIN

LUundpoBblie Bbixoabl

Yuncno BbIXOAOB

2

Twvin BbIXOOA

TpaH3ucTopHbin - MOSFET

[dwanasoH HanpskeHun

o1 20,4 no 28,8 B nocT. TOKa

Jlornmyeckunin curHan 1 npu mMakc. Toke

MuH. 20 B nocT. Toka

Jlornyeckui curHan 0 c Harpyskor 10 KOm

makc. 0,1 B nocT. Toka

Tok (makc.)

05A

JlamnoBas Harpyska

5 BT

COFIpOTVIBJ'IeHMe BKJITHOYEHHOIo KOHTaKTa

makc. 0,6 Om

Tok YTE4KU Ha BblX0

makc. 10 MkA
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A.5 CurHarnbHble nnars! (SB)

TexHu4Yeckue AaHHble

Mopenb

SB 1223 DI 2x24VDC, DQ 2x24VDC

YacToTa reHepaTopa UMnynbcoB

makc. 20 kl'y, muH. 2 Ty,

Tok BKNOYEHUS

makc. 5 A B TedeHne 100 mc

3aluTta oT neperpysku

Het

OnekTpuyeckas pa3ssi3ka (noneeasi CTOpoHa OTHOCUTENBHO
TIOTUKM)

500 B nepem. Toka B Te4eHne 1 MUHYTbI

[NoTeHuManbHO pa3Ba3aHHble rpynnbl

1

Toku Ha nposoj

1A

MH}J,yKTMBHoe HanpsXxeHne Ha Knemmax

L+ muHyc 48 B, notepsa mowHoctn 1 BT

3a/:|,ep>KKa BKITIOYEHUA

MaKc. 2 MKC 13 BbIKI1. BO BKIT.
Makc. 10 MKC 13 BKI. B BbIKII.

Moeenerne npu nepexoae n3 RUN B STOP

MocnenHee 3HavyeHWe UK 3aMeHsoLLLEe 3HAYEHNE
(3Ha4yeHue no ymonyaxuio 0)

Yucno OAHOBPEMEHHO BKIMHOYEHHbIX BbIXO40B

2

[nvHa kabens (B meTpax)

500 akpaHnpoBaHHbIR, 150 HE3KpaAHMPOBAHHbLIN

Cxema nogknroveHnsa SB 1223 2 x 24 VDC Input / 2 x 24 VDC Output

SE 1233 DL

Dl 2234500 ) DO 2e24VDC 054

EEST T30B03-IMED [I315]
ooono
A |

ale

Ji{i]
4 1
ooon

2900 Dle  DQe

kel Anite e,

17

T

[ ]

A

A5.2

TexHn4vyeckue gaHHble SB 1232 ¢ 1 aHanorosbIM BbIXO40M

TexHM4YeCcKue AaHHble aHarIoroBoM CMrHanbLHoOM NnaTtbl

TexHuyeckue AaHHble

Mogent | SB 1223 AQ 1x12bit
Howmep ans 3akasa (MLFB) | 6ES7 232-4HA30-0XB0O
OO6Lwume gaHHbIe
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A.5 CurHarbHbie rnnarsl (SB)

TexHU4Yeckue aaHHble

Mogenb SB 1223 AQ 1x12bit
Pasmepbl W x B x " (Mm) 38 x 62 x 21 Mm

Bec 40 rpamm
PaccenBaemasi MOLLIHOCTb 1,5BT1
MoTtpebnsemsbin Tok (wWnHa SM) 15 MA

MoTpebnsaembin Tok (24 B nocT. Toka)

40 mA (6e3 Harpysku)

AHanoroBble BbIXoAbl

Yucno BbIXogoB

1

Tun HanpspkeHve nnm Tok
[Ownana3oH +10 B vnn ot 0 go 20 mA
PaspelueHune HanpsikeHue: 12 6uTtoB

Tok: 11 6uTtoB

MonHbIN AManasoH (CNOBO AaHHbIX)

HanpsikeHue: ot -27,648 po 27,648
Tok: OT 0 go 27,648

ToyHocTb (25°C / o1 0 go 55°C)

10,5% / 1% nonHoro ananasoHa

Bpems yctaHoBneHus (95% HoBOro aHaveHus)

Hanpsixenue: 300 mkc (R), 750 mkc (1 Mk®P)
Tok: 600 mkc (1 mIH), 2 mc (10 mMIH)

MonHoe conpoTuBIieHne Harpyskum

HanpshkeHue: = 1000 Om
Tok: <600 Om

MoeeneHune npu nepexoge n3 RUN B STOP

lMocnepHee 3HaveHne Uy 3ameHsoLLee 3HaYeHne
(3Ha4eHue no ymonyaxuio 0)

OnekTpuyeckasi pa3ssiska (noneBasi CTOpoHa OTHocUTeNbHO | HeT

TIOTUKM)

OnuHa kabens (B meTpax) 10 METPOB, BUTON U 3KPAHUPOBAHHbIN
OwarHoctuka

MonoxuTenbHoe/oTpuuaTenbHoe nepenonHeHne Ha

3amblkaHWe Ha 3eMnio (ToNbKo Ans pexuma Hanpspkenne) | Oa

O6pbIB NpoBoAa (TOMNbKO AN pexuma Tok) Ha

Cxema nogkniouveHua SB 1232 ¢ 1 aHanoroBbIM BbIXO40M

@133 A0
A 113 BT +& T0WDC 3-20mA
BEST 232-4-A30-2080
goboo
i
0
goono
L
TEEERE
D222

1
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A.6 KommyHukaymoHHbie mogyiv (CM)

A.6

A.6.1

Tabnuua A-1.KommyHuKaLmoHHbIA mogyns CM 1241 RS485

KoMmmyHukaumoHHble mogynu (CM)

TexHun4yeckune gaHHble CM 1241 RS485

TexHn4yeckue AaHHble

Homep gns 3akasa (MLFB)

6ES7 241-1CH30-0XB0O

Pa3mepbl 1 Bec

Paamepbl

30 x 100 x 75 mm

Bec

150 rpamm

MepeaaTynK M NPUEMHUK

[unana3soH CVIH(ba3HOFO Hanps>xxeHus

ot -7 B 0o +12 B, 1 cekyHaa, 3 Vspg NOCTOSIHHO

[undbdepeHumanbHoe BbIXOLHOE HanpsikeHWe nepegaTyvka

MUH. 2 B npn R. = 100 Om
MuH. 1,5 B npu R = 54 Om

OkoHeuYHast Harpyska un cmelleHune

10 KOm ans +5 B Ha B, PROFIBUS Pin 3
10 KOm ans GND Ha A, PROFIBUS Pin 8

MonHoe BxoAHOE COMPOTUBIIEHNE NPUEMHUKA

MUH. 5,4 KOM, BKMNOYas OKOHEYHYIO HarpysKky

I'Ioporosa;l YYBCTBUTEJIbHOCTb NpUeMHUKa

MUH. +/- 0,2 B, Tun. ructepesuc 60 mB

MoTeHumnanbHas pasBs3ka
curHana RS485 ¢ maccon
curHana RS485 ¢ obwum koHTakTom nornkmn CPU

500 B nepewm. Toka, 1 MuHyTa

OnvHa kabens, 3KpaHMPOBaHHOTO

makc. 1000 m

TexHUYeckue gaHHble GfioKa NUTaHus

MoLHocTb noTepb 1.1 BT

13 +5 B nocT. ToKa 220 mA

KoHTakT OnucaHue Pasbem KoHTakTt OnucaHune

(po3eTka)
1 GND 3eMns NOrnK1 N CUCTEMbI CBSA3N . 6 PWR +5 B ¢ nocnegoBaTeribHO BKITHOYEHHbIM
9 ) pe3vctopom 100 Om: Beixopg,

2 He nopkntoveH 2 . 7 He nopkntoveH

3 TxD+ CurHan B (RxD/TxD+): Bxoa/Bbixoa ¥ 2 8 TXD- CurHan A (RxD/TxD-): Bxoa/Bbixoa

4 RTS 3anpoc Ha nepeaady (yposeHb TTL): | * . 19 He nopgkntoyeH

Bbixoq
5 GND 3eMns NOrnKN N CUCTEMbI CBA3N SHELL [NogknoyeHne kK macce
S7-1200 Programmable controller
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A.7 Kaprel namsstu SIMATIC

A.6.2 TexHunyeckue gaHHble CM 1241 RS232

KommMyHuKkaumoHHbIn mogynb CM 1241 RS232

TexHU4Yeckue gaHHble

Homep ans 3akasa (MLFB)

6ES7 241-1AH30-0XB0O

Pa3mepbl 1 Bec

Paamepsbl

30 x 100 X 75 mm

Bec

150 rpamm

MepenaTynk U NpUeMHUK

BbixogHOe HanpsXeHwe nepegaryuka

MUH. +/- 5 B npu R. =3 kOm

BrixogHoe HanpsxxeHue nepegatymka

Makc. +/- 15 B nocT. Toka

lMonHoe BxogHoe conpoTtmeieHne npneMHuka

MUH. 3 KOMm

MoporoBas YyBCTBUTEJIbHOCTb NPUEMHUKa

MUH. 0,8 B HU3Ku ypoBeHb, Makc. 2,4 B BbICOKUIA YpOBEHb

Tmn. ructepesmc 0,5 B

BxogHoe HanpsikeHne npuemMHuka

makc. +/- 30 B nocT. ToKka

MoTeHumanbHasa pasBaska
curHana RS 232 ¢ maccon
curHana RS 232 ¢ obwmm koHTakTom norukn CPU

500 B nepewm. Toka, 1 MuHyTa

OaHHbIX: Bbixoq
5 GND 3eMns Nornkn

[nuHa kabensi, 3KpaHMpPOBaHHOIO 10 M makc.

TexHUYecKkune AaHHble 6y10Ka NUTaHUsA

MowHoCTb noTepb 1,1 BT

13 +5 B nocT. Toka 220 mA

KoHTakT OnucaHue Pasbem KoHTakT OnucaHue

(wTekep)

1DCD [eTekTnpoBaHue gaHHbIX 1 6 DSR Ha6op gaHHbIx rotos: Bxo
Hecyluen: Bxoa i ,

2 RxD [aHHble, nonyyaemble 13 DCE: , 7 RTS 3anpoc Ha nepefadvy: Bbixoa
Bxop, 8

3 TxD [aHHble, nepenaBaemble B DCE: 4 ! 8 CTS ["oTOBHOCTL K Npnemy: Bxog
Bbixoz :

4 DTR [OTOBHOCTbL TEpMMHANa Kk nepegaye 9 RI MHamkaTop 3BOHKa (He ucnonb3yeTcs)

SHELL MogkntoyeHne K macce

A7 Kaptbl namatu SIMATIC

TexHnyeckne gaHHble KapT naMATn

Homep ans 3akasa EmkocTb
B6ES7 954-8LF00-0AAQ 24 M6anTa
B6ES7 954-8LB00-0AA0 2 Mb6ainTta
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A.8 imnrarops Bxogq08

A.8

376

7 MUTaATOpPbI BXOO0B

Mopgenb

8-N03NLNOHHLIN UMUTATOP

14-NO3ULMOHHbIL UMUTATOP

Homep ans 3akasa (MLFB)

6ES7 274-1XF30-0XA0

6ES7 274-1XH30-0XA0

Pasmepb! W x B x " (Mm) 43 x35x23 67 x 35 x 23
Bec 20 rpamm 30 rpamm
Touku BBOAA 8 14
Mcnonb3yetcs ¢ CPU CPU 1211C, CPU 1212C CPU 1214C

A NPEOYNPEXOEHUE

OTK MnTaTOPbl BXO4OB HENPUIrOAHbLI ANS1 UCMOSb30BaHMS BO B3PbIBOOMACHbIX
NPon3BOACTBEHHbLIX MOMELLEeHUAX Knacca |, pasgen 2, n knacca |, 3oHa 2. Npu
Ncnonb3oBaHMM B NOMeELLEHNAX knacca |, pasgen 2, u knacca |, 3o0Ha 2, Bbikno4daTenm
MOTYT MPUBECTU K NOSIBIIEHMIO UCKPbI NN BO3HWKHOBEHMIO B3pbIBa.

8-NO3ULIMOHHbIN MMUTATOP

|I1 E|. -L-"I -ﬂH ||1H :‘I-; L
D

125-MIAC FVDL

6ES7 274-1XF30-0XA0

@ MurtaHue paTtumnkos 24 B

NOCT. TOKa
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A.9 Kaberb 415 paciumperunss BBo4a/BbIBo4a

14-NO3NLUNOHHbIL UMUTaATOP

@ @ [MuTaHne gaTyMKoB
24 B nocT. ToKka

|-' EL Jr"l-ﬂh'l'u L'I:: i 2 3 4 & B 7 1—

120-2IWAC TATL 4T WPLTS

6ES7 274-1XH30-0XA0

A.9 Kabenb ansa pacwmpeHnsa Beoga/sbiBoaa
TexHU4Yeckue gaHHble
Howmep gnsa 3akasa (MLFB) 6ES7 290-6AA30-0XA0
OnvHa kabens 2M
Bec 200r

Kabenb ans pacmpeHnd BBOAa/BbIBOAA MMEET PO3ETKY U LTekep.

23.BcTaBbTe WTEKep B PO3ETKY LLUMHHOIO COEAMHUTENS Ha NPaBOi CTOPOHE CUrHANbHOro
MOZYIS.

24 BcTaBbTe pO3eTKy B OTBETHbINA pasbeM LLUMHHOMO COeAUHUTENS Ha fIEBON CTOPOHE
CUrHanNbHOro Moayns.

— BpaBuHbTE KpPO‘-IKOO6p33HbIl71 BbICTYN PO3E€TKM B KOPMNyC Yy LUMHHOIo coeanHunTend

— Boxmute PO3€eTKy B OTBETHbIN pa3bem LLIMHHOIo coeanHuTens.
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A.9 Kaberb 45 paciumpennss BBoAa/BbiBoAa
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PacueT 6anaHca mowHocTeun

Y CPU umeeTcst BHYTPEHHUIA UCTOYHUK NMUTaHWUS, KOTOPbIA 0becneynBaeT afekTponuTaHmem
kak cam CPU, Tak n mogynu paclumpennsi n apyrux notpedurenen HanpsbkeHms 24 B nocr.
TOKa.

WmeeTca Tpu Tvna moaynen paclumpeHns:

CurHanbHble mogynu (SM) yctaHaenmsaroTcs ¢ npason cTopoHsl oT CPU. Kaxaeii CPU
AonyckaeT NogkrtoyYeHne MakcMMarnbsHO BO3MOXHOIO YMCa CUrHanbHbIX Mogdynen
HesaBMcUMo oT BanaHca MOLLHOCTEN.

— CPU 1214 ponyckaeT 8 curHanbHbIX MOAYMen
— CPU 1212 ponyckaeT 2 curHanbHbIX MOayns
— CPU 1211 He ponyckaeT curHanbHbIX Mogynen

KommyHukaumoHHble mogynu (CM) yctaHaenusatoTcs ¢ neson ctopoHsl ot CPU. K
kaxgomy CPU MOXHO noakniountb He Bonee 3 KOMMYHUKaLMOHHbBIX MOAynen
He3aBucMmo OT HanaHca MOLLIHOCTEN.

CurHanbHble nnatbl (SB) yctaHaenueatotesi ceepxy CPU. Ha kaxxgom CPU MoxHo
yCTaHoBUTb He 6onee 1 curHanbHoi nnaThbl.

C nomoLubio creaytoLlen MHdopMauumn Bbl MOXETE paccumTaThb, Kakyto MoLHocTe CPU
MOXeT NPeaoCTaBnTb B pacnopskeHne Ballen KoHdurypauum.

Kaxgbin CPU noctaBnsieT nuTaHne HanpsbkeHnem 5 B noct. Toka n 24 B nocT. Toka:

CPU nocrtaBnsieT nuTaHne HanpshkeHvem 5 B nocT. Toka anst Mogynen paclumpeHus,
€CInu Taknme Moaynu nogkntoyeHsl. Ecnn notpebHocTn B nuTaHum 5 B nocT. Toka
NpeBbILAT MOLLHOCTb, kKoTopyto CPU moxeT o6ecneyumnTb, Bbl JOMKHbI yAAnaTe MOAYNN
pacLmpeHunst 4o Tex nop, noka He byaet cobnoaeH 6anaHc mowHocTen. Y kaxgoro CPU
MMEETCS! UCTOYHUK NMUTaHUS! AaTYMKOB HanpshkeHneM 24 B nocT. Toka, KOTOpbIl
NMOCTaBNSET €ro Ans JoKanbHbIX BXOAOB M KaTyLLeK pene Mogynen pacwumpenus. Ecnm
noTpebHOCTM B NMTaHMK 24 B NoCT. ToKa NPeBbILLAT MOLLHOCTb, koTopyto CPU moxeT
obecneunTb, Bbl MOXeTe J00aBUTb BHELLIHUA UCTOYHUK NUTaHNSA 24 B nocT. Toka, 4YTobbI
obecneunTb 3TUM NUTaHWE MOAYNU pacwmpeHns. IcTouHmK nuTaHmsa 24 B nocT. Toka Bbl
OOIMKHbI BPYYHYIO NOAKIIOYUTL K BXOAaM W KaTyLlkam pene.

A’I‘IPED,VI'I PEXOEHUE

MoaknoyeHne BHELHEro UCTOYHMNKA NuTaHns 24 B NocT. Toka napannensHo ¢
WUCTOYHMKOM NMUTaHNS 4aTYMKOB MOXET NPUBECTU K KOHAIUKTY 3TUX ABYX UCTOYHUKOB,
TakK KaK Kagbll N3 HUX CTPEMUTCS YCTAHOBUTb CBOWM COOCTBEHHbLIN YPOBEHL BHIXOAHOMO
HanpsKeHus1.

Pe3ynbTatom 3TOro KOHINMKTa MOXET ObiTb COKpaLLeHNe CpoKa Crny>0bl Unu
HeMeLNEeHHbIN BbIXOA U3 CTPOSI OOHOMO U 060X MCTOYHMKOB MUTAHNA C
nocnegyowmm HenpeackasyemblM nosegernvem MNMIK. Takoe Henpeackadyemoe
noBeaeHne MOXET NPUBECTU K rTMBenu nioaen, TSKKUM TENECHbIM NOBPEXAEHUAM U/Unu
UMYLLECTBEHHOMY yLLIEPOY.

Haxopsuwmiica B CPU NCTOYHUK NUTAHUS NOCTOSAHHOMO ToKa AS1si AaTYMKOB U Ntoboi
BHELUHUIA UCTOYHMK NUTAHUS OOJMKHbI MOAKMOMATLCA K pa3HbiM ToukaMm. [Mpu aTom
MeXay UCTOYHMKaMM NUTaHWS gonyckaeTcs He 6onee 0gHOro CoeanHeHus.
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HekoTopble 13 BXOogHbIX NOpTOB NuTaHus 24 B B cucteme MJIK coegnHeHbl mexay coboun,
npuyemM ooLLMIN NPOBOZA FIOMMKN COeMHSAET HEeCKOmbKo knemm M. Bxog MCTOUYHMKa NnuTaHms
24 B Ha CPU, Bxog nuTaHns kaTywlek Ha SM 1 He nmetoLmii NoTeHLMansHON pasBs3kn BXOA
NUTaHWUs aHaNoOroBOro MOAYNSA ABMAKTCA NpUMepamMu Lenemn, KoTopble COeAMHAKTCA OpYr C
OPYrom, ecrnv B TEXHUYECKUX AaHHbIX OHM 0B03HAYEHbI, KaK HE MMEIOLLME NOTEHLMANsHON
pa3Bsa3ku. Bce He nmetoLLMe NoTeHumnansHon pasBasky kneMmmbl M OomkHbl ObiTb
npucoeauHeHbl K 0O4HOMY U TOMY e BHEeLIHEMY ONOPHOMY MOTeHLmany.

A’I’IPE.EIYI'IPE)KJJEHVIE

MNogkntoyeHne He MMerLWKnX NOTEHUNANbLHON Pa3BA3KN KIeMM M k Pa3HbIM OMOPHbIM
noTeHunanam BbI3OBET NpOTeKaHne HenpeayCMOTPEHHbIX TOKOB, KOTOPbl€ MOTyT Bbi3BaTb
nospexaeHne nnun Henpeackasyemoe nosegeHne MK 1 nogknto4YeHHoro OGOpyﬂ,OBaHVIFI.

Takoe noBpexaeHne unu Henpeackasyemoe noBegeHne MoryT NpMBecCTU K rmbenu nogen,
TSDKKMM TeJIECHBIM MOBPEXAEHUSIM /U UMYLLECTBEHHOMY YLLEep6Yy.

Bcerga obecneunBaniTe NogKMOYEHNE BCEX HE UMEIOLLMX NMOTEHLMANbHOW pasBa3K/ KIeMMm
M B cucteme INJIK K 04HOMY 1 TOMY e ONOPHOMY NOTeHUMany.

MHdopmaLmnio 0 BO3MOXHOCTAX UCTOYHMKA nuTaHua CPU 1 noTpebHon MOLLHOCTK
CUrHanbHbIX MOAYMNEN Bbl HANAETE B TEXHUYECKUX AaHHbIX (CTp. 329).

YKkasaHue

Ecnu 6anaHc mowHoctenn CPU HapyLlieH, To, BO3MOXHO, Bbl HE CMOXETe NOAKMUYNTD
MaKcumarbHoe KOnmM4ecTBo Moayrnen, pa3pelleHHoe ans sawero CPU.
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B.1 Npumep pacyema nompebHocmu 8 MOWHoOCcMu

B.1 Mpumep pacyeTa NOTPEOHOCTU B MOLLHOCTHU

B cnepytoLiem npumepe paccymTaHbl notpebHocTh B MowHocTy ans MJIK, cogepxatuero
oguH CPU 1214C AC/DC/Relay, 3 SM 1223 ¢ 8 Bxogamy NOCTOSIHHOIO TOKa 1 8 penenHbIMu
BbIxogamu n ogHoro SM 1221 ¢ 8 Bxogamu NOCTOSIHHOrO Toka. B aToM npumepe nmeetcs
Bcero 46 BxogoB 1 34 Bbixoaa.

Yka3aHue

CPU yxe BblAenun MOLLHOCTb, HEOBXOAMMYIO ANS YNPaBMeHNs KaTyLKaMy BHYTPEHHUX
pene. Y Bac HeT HeOBXOAUMOCTU BKIIHOYAThL NOTPEBHOCTY B MOLLHOCTM KaTyLleK BHYTPEHHUX
pene B pacyeT GanaHca MOLLHOCTEN.

CPU B aTom npumepe npegocTaBnseT A4o0CTaTOMHO MOLLHOCTM NMTaHusa 5 B nocT. Toka ans
CUrHanbHbIX MOAYMNEWN, HO MOLLIHOCTM UCTOYHMKA NUTaHNS 4aTynkoB 24 B nocT. Toka He
XBaTaeT Af1s BCeX BXOAOB M KaTyLLeK pene moaynen pacwumpeHusi. Bxogam un Beixogam
Heobxoammo 448 MA, a CPU npepoctaensieT Tonbko 400 MA. OTa ycTtaHoBka TpebyeT
OOMNOSTHUTENBHOrO NCTOYHMKA NUTaHNUS He MeHee 48 MA npu 24 B nocT. Toka Ans
yrnpaBreHns BCEMU BKITHOYEHHBIMW BXOAaMn 1 Bbixogamu 24 B nocT. Toka.

BanaHc mowHocTten CPU 5 B nocT. TOoKa 24 B nocrT. TOKa

CPU 1214C AC/DC/Relay

1600 A

400 mA

Muryc

NoTpe6HOCTU cUCTEMBI

5 B nocT. ToKa

24 B nocrT. TOKa

CPU 1214C, 14 BxogoB

14 * 4 mA = 56 MA

3 SM 1223, HanpsikeHue 5 B

3 * 145 MA =435 MA

1 SM 1221, HanpsxeHue 5 B

1*105 mA = 105 VA

3 SM 1223, 8 BXo4o0B Kaxabll

3*8*4 MA =96 MA

3 SM 1223, 8 kaTyLuek pene
Kaxkabin

3*8* 11 MA = 264 MA

1 SM 1221, 8 BxogoB

8 * 4 MA = 32 MA

O6wue NoTpeGHOCTH

540 mA

448 mA

PasHo

BanaHc TokoB

5 B nocT. ToKa

24 B nocT. ToKa

O6wuin 6anaHc TOKOB

1060 MA

(48 mA)
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Pacuem 6anaHca mouwHocmel

B.2 Pacuem saweli nompebHocmu 8 MOWHoCcmu

B.2

382

PacueT Bawen I10Tp96HOCTM B MOLLHOCTHA

[na onpepeneHns konuyecTsa aHepruun (Mnm Toka), kotopoe CPU S7-1200 moxeT
NpegoCcTaBvTb AnNs Ballen KOHUrypaumm, NCNonb3ynTe CreayoLlyto Tadnumuy.
HanbHenwyto nHdopmaumio Bbl HAMAETE B TEXHUYECKMX AaHHbIX (CTp. 329) ons

MMetoLLIeiics B pacrnopshXeHnn MolHocTy Bawei mogenu CPU 1 noTpeBHOCTSAX B MOLLHOCTU
BalLMX CUrHarNbHbIX MOAyen.

BanaHc mowHocTten CPU 5 B nocT. ToKa 24 B nocT. TOKa
Muryc
MoTpe6GHOCTU cUCTEMBI 5 B nocTt. ToKa 24 B nocT. TOKa

O6wwwme noTpe6GHOCTH

PasHo
BanaHc TokoB 5 B nocT. TOKa

O6wWuin 6anaHc TOKOB

24 B nocrT. TOKa
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Homepa onsa 3akasa

CPU Homep Ans 3akasa
CPU 1211C CPU 1211C DC/DC/DC 6ES7 211-1AD30-0XB0
CPU 1211C AC/DC/Relay 6ES7 211-1BD30-0XB0
CPU 1211C DC/DC/Relay 6ES7 211-1HD30-0XB0
CPU 1212C CPU 1212C DC/DC/DC 6ES7 212-1AD30-0XB0
CPU 1212C AC/DC/Relay 6ES7 212-1BD30-0XB0
CPU 1212C DC/DC/Relay 6ES7 212-1HD30-0XB0
CPU 1214C CPU 1214C DC/DC/DC 6ES7 214-1AE30-0XB0

CPU 1214C AC/DC/Relay

6ES7 214-1BE30-0XB0

CPU 1214C DC/DC/Relay

6ES7 214-1HE30-0XB0

CurHanbHble mMoAayJfun, KOMMYHUKaUMOHHbLIe MOAYINU, U CUTHalNbHbLIEe NNaTbI

Homep ans 3akasa

CurHanbHble SM 1221 8 x 24 VDC Input 6ES7 221-1BF30-0XB0
MoAynu SM 1221 16 x 24 VDC Input B6ES7 221-1BH30-0XB0
SM 1222 8 x 24 VDC Output 6ES7 222-1BF30-0XB0
SM 1222 16 x 24 VDC Output 6ES7 222-1BH30-0XB0
SM 1222 8 x Relay Output 6ES7 222-1HF30-0XB0
SM 1222 16 x Relay Output 6ES7 222-1HH30-0XB0
SM 1223 8 x 24 VDC Input / 8 x 24 VDC Output 6ES7 223-1BH30-0XB0O
SM 1223 16 x 24 VDC Input / 16 x 24 VDC Output 6ES7 223-1BL30-0XB0
SM 1223 8 x 24 VDC Input / 8 x Relay Output 6ES7 223-1PH30-0XB0
SM 1223 16 x 24 VDC Input / 16 x Relay Output 6ES7 223-1PL30-0XB0
SM 1231 4 x Analog Input B6ES7 231-4HD30-0XB0
SM 1231 8 x Analog Input 6ES7 231-4HF30-0XB0
SM 1232 2 x Analog Output 6ES7 232-4HB30-0XB0
SM 1232 4 x Analog Output 6ES7 232-4HD30-0XB0
SM 1234 4 x Analog Input / 2 x Analog Output 6ES7 234-4HE30-0XB0
KommyHukaumoH- | CM 1241 RS232 6ES7 241-1AH30-0XB0
Hble MOAynu CM 1241 RS485 6ES7 241-1CH30-0XBO
CurHanbHble SB 1223 2 x 24 VDC Input / 2 x 24 VDC Output 6ES7 223-0BD30-0XB0O
nnatbl

SB 1232 1 Analog Output

6ES7 232-4HA30-0XB0

S7-1200 Programmable controller
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Homepa 0ns 3akasa

YcTpoiicTBa YenoBeKo-MalLMHHOIO UHTepdeiica

Homep ansa 3akasa

KTP400 Basic (MoHoxpomHbIn, PN)

6AV6 647-0AA11-3AX0

KTP600 Basic (MoHoxpomHbIn, PN)

6AV6 647-0AB11-3AX0

KTP600 Basic (LiseTHoi, PN)

6AV6 647-0AD11-3AX0

KTP1000 Basic (LiseTHoii, PN)

6AV6 647-0AF11-3AX0

TP1500 Basic (LisetHon, PN)

6AV6 647-0AG11-3AX0

MakeT nporpammMupoBaHusA

Homep ans 3akasa

STEP 7 Basic v10.5

6ES7 822-0AA0-0YAQ

KapTbl namsaTw, Apyras annapartypa u 3anacHble 4acTu

Homep ans 3akasa

KapTbl namsatu

SIMATIC MC 2 MB

6ES7 954-8LB00-0AA0

SIMATIC MC 24 MB

6ES7 954-8LF00-0AAQ

Opyras annapatypa

Bbnok nutaHmns PSU 1200

6EP1 332-1SH71

KommyTtaTop CSM 1277 Ethernet - 4 nopta

6GK7 277-1AA00-0AAQ

Wmutatop (1214C/1211C - 8 no3muni)

6ES7 274-1XF30-0XA0

WmuntaTop (1214C - 14 nosnunin)

6ES7 274-1XH30-0XA0

Kabenb paclvpeHvs BBoga/BbiBoga, 2 M

6ES7 290-6AA30-0XA0

3anacHble YacTtu

KnemmHbIi 610K, 7 KNemm, nyxeHble

6ES7 292-1AG30-0XA0

KnemmHbIi 610K, 8 knemm, nyxeHble (4 Ha ynakoBky)

6ES7 292-1AH30-0XA0

KnemmHbIi 6110k, 11 knemm, nyxxeHble (4 Ha ynakoBsky)

6ES7 292-1AL30-0XA0

KnemmHbIi 611ok, 12 KneMm, ny>xeHble (4 Ha ynakoBky)

6ES7 292-1AM30-0XA0

KnemmHbIi 610K, 14 KNeMMm, Ny>eHble (4 Ha ynakoBky)

6ES7 292-1AP30-0XA0

KnemMHbI 610K, 20 Knemm, nyxeHble (4 Ha ynakoBKy)

6ES7 292-1AV30-0XA0

KnemmHbI 610K, 3 knemMm, No3o104eHHble (4 Ha ynakoBKy)

6ES7 292-1BC0-0XA0

KnemmHbIi 610K, 6 kKnemMm, No3onoYeHHble (4 Ha yNakoBKY)

6ES7 292-1BF30-0XA0

KnemMMHbI 610K, 7 KneMM, N0305104eHHbIe (4 Ha YNaKoBKY)

6ES7 292-1BG30-0XA0

KnemmHbI 6110k, 11 knemMm, No3ono4eHHbIe (4 Ha ynakoBKy)

6ES7 292-1BL30-0XA0
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Homepa 0ns 3akasa

[HokymeHTauusa

Homep onsa 3akasa

*  HemeuKui

*  aHrNUNCKUn

* dopaHLy3CKuin
*  UCNaHCKU

*  UTanNbSHCKUIA
*  KMTaWCKMI

Mporpammupyembin koHTponnep S7-1200, cucteMHoe pykKOBOACTBO

* B6ES7 298-8FA30-8AHO
* B6ES7 298-8FA30-8BHO
* 6ES7 298-8FA30-8CHO
* 6ES7 298-8FA30-8DHO
* 6ES7 298-8FA30-8EHO
* 6ES7 298-8FA30-8FHO

S7-1200 Easy Book [[MpocToe BBeaeHue]
*  HemeUuKuih

*  aHrNUNCKUn

* dpaHLy3CKUin

*  UCNaHCKWUR

*  UTanNbsHCKWIA

*  KuTaWCKMI

* 6ES7 298-8FA30-8AQ0
* 6ES7 298-8FA30-8BQ0O
* 6ES7 298-8FA30-8CQ0
* 6ES7 298-8FA30-8DQ0
* 6ES7 298-8FA30-8EQO
* B6ES7 298-8FA30-8FQ0

S7-1200 Programmable controller
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NMpeaomMeTHbIN yKa3aTtesb

A

Appeca B namatu, 58,60

AnnapaTHoe ynpaBneHue NoTokoMm, 282

ApxuTekTypa onpoca, 291

ApxuTekTypa onpoca master-yctpoincraa, 291

ApxuTekTypa onpoca slave-yctponcrsa, 291

ApudmeTnyeckue komaHabl, 127

ApucmeTnyeckue onepalmm ¢ nnasatoLLen
Toukoun, 134

B

BanaHc mowHocTen, 23,373
npumep,|375| 376
BesonacHocTb
KogoBbIv 610K, 99
YTEPSIHHbIN Naponk, 58
CPU, |57
BrubnuoTeka npoTtokona USS, 210
Bnok
Buapl, 39
Bnok paHHbIX
rnobanbHbI BroK AaHHbIX, 58, 95
opraHu3aunoHHbIn 6nok(OB), 92
3K3EeMNNAPHbIA BII0K AaHHbIX, 58
Briok gaHHbix (DB), 95
Bnok nepegaum (T-6nok), 267
Brokun
6rokn gaHHbix (DB), 39
opraHusaumoHHble 6nokn (OB), (39, 45
dyHkumm (FC), 39
yHKUMOHanbHbIe 6rioku (FB), 39

B

Bkntovaembin curHan RTS, 283
BosBpalyaemoe 3HaveHue (RET),[145
BosBpaljaemble 3Ha4yeHus komaHg PtP, 312
Bpemsa oxugaHus, 282
Bpewms uukna, |50, 51
BcnnbiBatowue noackasku, (17
BcTaBka ycTponcTtea

HeonpeaeneHHbin CPU, 70
Bxoabl/Bbixoabl

S7-1200 Programmable controller
System Manual, 11/2009, ASE02669003-02

agpecauus, 63

MHOMKATOPbl COCTOSIHUS aHaroroBbIixX
BX040B/BbIXx0a0B,/318

NHOMKATOPbl COCTOSIHUS LIMADPOBbIX
BX0J0B/BbIXx0a0B,/318

WHOYKTMBHbIE Harpys3ku, (37

BbiBog nocnepoBatenbHocTy nmnynbcos (PTO), 206

Bbi3oB 6roka

BbI30B B Ka4eCcTBe OA4HO- UM MHOIO3K3eMMIApHOro

6noka, 112
OCHOBBbI, 39
BbixogHble napameTpsbl, 94

r

mobanbHas 6nbnuoTteka
USS,|210

MoGanbHbI BNOK AaHHbIX, 58,95

"opsyasa nuHug, 3

'paHnyHOe 3HayeHwue, 133

a

[BounyHas noruka,| 103
[ByxToyeyHas cBa3b, 279
HOunarHocTtnyeckun 6ydep, 54, 322
OnnHa
cooOLLeHuns, 288
[OnnHa coobuieHus, 288
OnvHa m,|289
OnnHa n, 289
[obGaeneHne ycTponcTtea
HeonpegeneHHbin CPU, 79
HokymeHTauus, 17
Honyck k akcnnyaTtaunn ATEX, 330
Honyck k akcnnyatauum CE, 329
Honyck k akcnnyaTauumn C-Tick, 331
Honyck k akcnnyaTauum cULus,|330

[ocTyn K oHnaHoBOW MHOPMAaLMOHHON cucteme, 15

3

3arpyska B yCcTpomncTBo,|261
Bagepxka BkntoveHusa RTS, 284
3agepxka BblknoveHna RTS, 284
3asop npu MoHTaxe, 22
3awmTa Hoy-xay, 99
3awmTa oT KonmposaHus, |99
3awmTa naponem

KoOoBbIn 6ok, 99

nyctas nepegatoyHas kapTa, 58
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lpedmemHnbili ykazamesb

YTEPsIHHbIN Naponb, 58
CPU, |57

3HayeHne BpeMeHu, yCTaHOBKa napameTpoB
oHnanHosoro CPU,|320

3HayeHus, Bo3BpaLlaemMble BO Bpems npuema, 314

n

Wmutatopsl Bxoaos, 371
UmnynbcHb Tanmep (TP), 112
MHOuKaTopbl COCTOAHNSA aHaNoroBbiX BXO40B U
BbIxogos, 318
MHOuKaTopbl COCTOSAHUSA LMAPOBLIX BXOA0B U
BbIxogos., 318
MHAayKTUBHbIE Harpy3ku, 37
UHTepdeinc PROFINET
cBoucTBa agpeca Ethernet,|85,/258
CBOMCTBA CUHXPOHU3aLUN BpeMeHu, 277
WHdopmaumoHHas cuctema, 16
nedvarb, 19
ocBoboXxaeHne okHa, 18
oTobpaxeHne cogepXkaHvsa 1 NnpegmMmeTHOro
ykasaTens, 18
pacwupeHune, 18
WcnonHeHne nporpammel, 39
VcnonHeHne cobbiTuiA, |46
Mcnonb3oBaHue ogHoro FB ¢ Heckonbkumu DB
npumep, 95

K

KapTta namatn
KOHMrypmpoBaHue napameTpoB 3anycka, 70
nepegaroyHas kapta, 71
nporpaMmmHas kapTa, 73
nyctas nepegaroyHas kapTa, 58
YTepPsiHHbIN Naponb, 58
Knacc 3awmthbl,|333
Knacc nproputeta
00630p, 45
KneMmHbI 6ok
yoaneHue n noBTOopHasi ycTaHoBKa, 33
yCTaHOBKa, |33
Koposbie 6nokun, 90
KopoBbiin 6ok
3awuTa Hoy-xay, 99
DB (6nok gaHHbIX), 95
FB (dyHKUMOHanNbHbIN 6510K), 94
FC (dyHkumns), 93
Kogbl coctosHna USS, 221
KomaHga aktmsmsauum npepbiaHun EN_AIRT, 203

388

KomaHga akTMBM3aLmm CKOPOCTHOrO cyeTvmKa
(HSC),/119
KomaHga 6nodHon nepegayn (MOVE_BLK),|136
KomaHga Bbibopa (SEL), 148
KomaHpga sbluntaHus (SUB), 127
KomaHaa peaktusmsaumm npepbiBaHuin DIS _AIRT, 191
KomaHaa pexkoguposanus (DECO), 147
KomaHnpa nenenus DIV,|127
KomaHga 3agepxku skntoveHust (TON),| 112
KomaHga 3agepXku BKIIOYEHUS C 3anOMUHaHUEM
(TONR),|112
KomaHaa 3agepxku BoikntodeHus (TOF), 112
KomaHga 3anonHenus (FILL_BLK), 138
KomaHga nHeepTupoBaHus (INV),|146
KomaHga kogunposaHusa (ENCO), 147
KomaHga macwtabuposarus (SCALE_X), 143
KomaHga mynetunnekcuposarus (MUX),|148
KomaHga HaxoxgeHus BHe 3adaHHOro gwanasoHa, 126
KomaHga HaxoxgeHus B 3agaHHOM guanasoHe, 126
KomaHaa HenpepbiBaeMoro 3anonHeHns
(UFILL_BLK), 138
KomaHga HenpepbiBaeMon nepegayn
(UMOVE_BLK), 136
Komanga Hopmanusauum (NORM), 143
KomaHnga oGHapyXeHus HapacTatoLero
(nonoxwurenbHoro) dpoHTa, 109
KomaHaa obHapyXeHus nagatoLLero (oTpmuaTensHoro)
dpoHTa, 109
KomaHga o6pasoBaHms abCoNTHOroO 3Ha4eHUs
(ABS),|131
KomaHga okpyrnexus, 142
KomaHnga okpyrneHus go 6nwxaniero 6onbLuero
uenoro yncna (CEIL), 142
KomaHga okpyrneHus go 6nvkaniiero MeHbLuero
uenoro yncna (FLOOR), 142
KomaHga nepexoga (JMP), 144
KomaHga npeobpasoBaHus BELLECTBEHHOMO Yncna B
uenoe (TRUNC),|142
KomaHga npepbiBaHus ¢ 3agepxkon CAN_DINT, 200
KomaHga npepbiBaHus ¢ 3agepxkon SRT_DINT, 200
KomaHnga cbpoca, 106
KomaHnpga cbpoca Ttarimepa (RT), 112
KomaHpa caswura sneso (SHL),| 150
KomaHpa casura Bnpaso (SHR), 150
KomaHga cnoxenus (ADD),[127
KomaHga ymHoxeHusa (MUL),|127
KomaHpa yctaHoBkn, 106
KomaHnpga umknuyeckoro casura sneso (ROL),[151
KomaHnga umknuyeckoro casura snpaso (ROR), 151
KomaHga AND, 146
KomaHnga ATTACH, 197
KomaHnpga CTRL_PWM, 206
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lMpedmemHnili yka3zamerb

KomaHga DEC (ymeHblueHune Ha 1), 130
KomaHga DETACH, 197
KomaHga INC (ysenuyenue Ha 1), 130
KomaHga JMPN, 144
KomaHga MAX (makcumym), 132
KomaHga MIN (MuHuMym), 132
Komanga MOD (modulo), 128
KomaHga MOVE, 136
KomaHga NEG (oTpuuanne), 129
KomaHga Not OK, 126
KomaHga OK, 126
KomaHga OR, 146
Komanga PID_Compact, 203
Komanga PORT_CFG (koHurypmpoBaHue
nopra), 294
Komanga RCV CFG (koHturypmpoBaHue
npvema), 298
Komanga RCV_PTP (npuem gaHHbIX ABYXTOYEYHOro
coeanHeHus), 308
KomaHga RCV_RST (cbpoc npuemHuka), 309
Komanpa RE_TRIGR,|176
KomaHga RT (cbpoc Tanmepa), 112
Komanga S_CONV,|157
Komanga SEND CFG (koHurypmpoBaHue
nepegaun), 296
Komanga SEND_PtP (nepegava gaHHbIx
OBYXTOYEYHOro coeaunHeHus), 305
Komanga SGN_GET (onpoc curHanos RS232), 310
Komanga SGN_SET (ycTaHoBKa curHanos
RS232), 311
KomaHga STP (octaHoska uukria MNK), 177
Komanga STRG_VAL, 157
KomaHga SWAP (o6meH bariros), 140
Komanpga T_ADD,|153
Komanga T_CONV, 153
Komanpa T_DIFF,/153
Komanga T_SUB, 153
KomaHga TCON, 188
KomaHga TDISCON,|188
KomaHpga TRCV, 188
KomaHnga TRCV_C,|181/|271
KomaHnpga TSEND, 188
Komanga TSEND_C, 181!/267
Komanga USS_DRYV, 213
KomaHga USS_PORT, 216
Komanpa USS_RPM, 217
KomaHga USS_WPM, 219
KomaHnga VAL_STRG, 157
Komanga XOR (nckntovatowee UIN), 146
KomaHgpl
apudmeTuka ¢ nnasaroLLen Toukon,| 134
6nouHasa nepegaya (MOVE_BLK), 136

[Mporpammupyemsiv KoHTponnep S7-1200
CuctemHoe pykoBoacTso, 11/2009, ASE02669003-02

BO3BpaLlaemoe 3HayeHne (RET), 145

Bpems, 153

Bblbop (SEL), 148

BblunTaHme (SUB), 127

rpaHnyHoe 3HayeHue, 133

pata, 153

JBounYyHas noruka,| 103

aekogmpoBanune (DECO), 147

aenenne (DIV), 127

3anonHenune (FILL BLK),(138

3HayeHwue B cTpoky: S_CONV, 157

3HadeHue B cTpoky: VAL STRG, 157

uHesepTtuposaHue (INV),[146

KaneHgapb, 153

koauposaHue (ENCO), 147

koAbl coctoaHus USS,|221

macwTabuposanue (SCALE_X), 143

MeTKa,| 144

mynbTunnekcuposaHve (MUX), 148

HapacTalLWmin (NoNoXnTenbHbIN) PpoHT, 109

HenpepbiBaemoe 3anonHeHue (UFILL BLK), 138

HenpepbiBaemas nepegada (UMOVE_BLK), 136

Hopmanu3auns (NORM),[143

obmeH bavitos, 140

obpasoBaHue abcontoTHOro 3HaveHns (ABS),|131

oKpyrneHus go énwkanwero 6onbLIero Lenoro
yucna, 142

oKpyrneHue, 142

oKpyrrneHue 0o Gnvxkanwero MeHbLIero Lenoro
yncna (FLOOR), /142

okpyrnenue go uenoro (TRUNC), 142

nagatowwimi (oTpyuareneHbin) poHT, 109

nepegava, 136

nepexog (JMP), 144

npeobpasosaHue, 141

npepbiBaHue: ATTACH, 197

npepbiBaHne: CAN_DINT, 300

npepbiBaHne: DETACH, 197

npepbiBaHue: DIS_AIRT, 203

npepbiBaHne: EN_AIRT, 203

npepbiBaHune: SRT_DINT, 200

cbpoc, 106

casur Bnieso (SHL), 150

casur snpaso (SHR), 150

ckopocTHom cyetumk (HSC), 119

cnoxeHue (ADD), 127

cpaBHeHue, 125

cTpoka B 3HadeHue: S_CONV, 157

cTpoka B 3HadeHne: STRG_VAL,|157

cYeTyunK,|116

Tanmep, 112

Tanmep: RT (cbpoc Tanmepa), 112
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Tanmep: TOF (3agepxka BblknioveHus), 112

Tanmep: TON (3agepxka BKMYeHus), 112

Tanmep: TONR (3agepxka BkntoveHus ¢
3anoMmnHaHmem), 112

Tanmep: TP (umnynbc), 112

yMHoxeHue (MUL), 127

ycTaHoBKa, 106

uuknuyeckun casur sneso (ROL), 151

umnknuyeckmi casur snpaso (ROR), 151

yachl, 155

Yyacbl: 3arnMcb CUCTEMHOrO BpEMEHM
(WR_SYS T), 155

Yyacbl: CYNTbIBAHWE MECTHOIrO BPEMEHM
(RD_LOC _T),/155

Yacbl: CYNTbIBAHWE CUCTEMHOIO BPEMEHU
(RD _SYS T), 155

AND, 146

CTRL_PWM, 206

DEC (ymeHbLueHue Ha 1), 130

GET_ERROR,|181

INC (yBenuyenue Ha 1), 130

IN_RANGE,|126

MAX (makcnviym), 132

MIN (MuHUMYM), 132

MOD (modulo),|128

NEG (oTpuuanue), 129

Not OK,|126

OK, 126

OR,|147

OUT_RANGE,|126

PID_Compact, 203

PORT_CFG (koHdpurypmnpoBaHue nopta), 284

RCV_CFG (koHturypmpoBaHue npuema), 298

RCV_PtP (npvem gaHHbIX Yepes ABYXTOUEUYHOE
coeavHeHue), 308

RCV_RST (c6poc npmuemHika), 309

RE_TRIGR, 50,176

SEND_CFG (koHburypupoBaHue nepegaum), 296

SEND_PTP (nepepava gaHHbIX Yyepe3s
OBYXTOYEYHOE coefMHeHue), 282

SGN_GET (onpoc curHanos RS232), 310

SGN_SET (yctaHoBka curHanos RS252), 311

STP (octaHoBka uukria MIK), 177

T_ADD, 153

T CONV, 153

T_DIFF, 153

T _SUB,|153

TCON, 188

TDISCON, 188

TRCV, 188

TRCV_C, /181,271

TSEND, 188

390

TSEND_C, 181/ 267
USS DRV, 213
USS_PORT, 216
USS RPM, 217
USS_WPM, 219
XOR (uckntovarowee UI1A), 146
KomaHabl ons kanengaps, 153
KomaHabl onsi pacyeToB, CBA3aHHbIX C BpeMeHeM, 153
Komangbl anga yacos, 153
3anucb cuctemHoro spemern (WR_SYS _T),[155
cumTbiBaHue mectHoro Bpemern (RD_LOC T),/155
CYUTbIBAHNE CUCTEMHOIO BPEMEHM
(RD_SYS_T),/155
KomaHngbl npeobpasoBaHus, 141
KomaHabl npeobpa3oBaHus 3Ha4eHNst B CTPOKY
cumBonos, 157
KomaHgbl cpaBHeHus,| 125
KomaHgb! cyeTa, 116
KomaHgb! Ethernet
TCON,|188
TDISCON, 188
TRCV, 188
TRCV_C, /181
TSEND,|188
TSEND_C,|181
KomMMyHuMKaLmm
annapatHoe coeanHeHune, 265
apxuTekTypa onpoca, 291
onbnunotekn, 279
Harpy3ka, 51
napameTpbl nepegayv u npuema, 284
ynpaBreHne noTokom, 282
IP-agpec, 84, 252
KommyHukauumn Ha ocHose TCP/IP, 249
KoMMyHMKaLMOHHbIE MHTEPMENChI
KOHurypmpoBaHue, 281
nporpammupoBsaHue, 290
KoMMyHUKaunoHHble Moaynu
RS232 n RS485, 259
KommyHukauuoHHbIn mogynb (CM), 292
nobaesneHne moaynen, |81
nobaBneHne HOBOro yCTpPOWCTBa, |78
KOHAUrypaumsa ycTponcTs, (77
063op, |14
npuem gaHHblx, 308
noTpebHOCTN B MOLHOCTH, 373
TeXHU4Yeckue aaHHble, 369
yaaneHue, 30
ycTaHoBka, 30
KommyHukaumoHHbin Mogynb (CM), bubnmnoTeka
USS,|210
KoHel, coobuueHus, 288
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KoHTakTHas nHgpopmauums, 3 KoHduryprpoeaHue nepenasaembix coobLleHnn, 284
KOHTEKCTHO-4yBCTBUTENbHAs NOMOLLb, |17 KoHdurypmpoBaHue npuHMMaemMbix coobLieHunin, 285
KoHTponb BpemeHu uukna, 176 KoHdurypmpoBaHue coobLleHunin
KoHTponb BpeMeHu umkna, oHnanHosbin CPU,|321 KOMaHAabl,[290
KoHTponb MCNonb30BaHMs NamATU, OHNanHoOBbIN nepenaya, 284

CPU,|321 npuem,|285

KoHTponb nporpammbl,| 102
KoHTponb yeTHoCTN,|282
KoHdurypaumsa yctponcTs, 77, 252 n
BbisiBNeHue, 79
nobasnexHve moaynen, 81
nobasneHne HOBOro ycTponcTea, 78
KoHdurypmpoBaHue mogynen, (81
KoHdurypuposaHue CPU, 80
nopt Ethernet, 84, 257

Jlamnosble Harpysku, |38
JlaTeHTHbIN Nepuog, 48
JInHenHas nporpamma, 89

co3JaHne CeTeBoro coeamHeHus, 83 M
PROFINET, |84, 257 MakcumanbHas anvMHa coobuieHus, 288
KoHdurypmnposaHue Macka noacetu, 84,257
BpeMeHU unkna, |51 MeTka nepexoaa, 144
KOMMYHWKaLMOHHbIX MHTepdencos,| 281 Moaynu
NorM4yeckoro coegMHeHns yCTponucTea KOMMYHWKaUWOHHbIA Moaynb (CM), 14
4YenoBeKo-MalLMHHOro nHtepdenca c CPU, 264 KOHUrypmpoBaHve napameTpos, 82
obmeHna gaHHbIMKn mexay MNJ1K, 265 curHaneHas nnata (SB), 13
napameTpos 3anycka, 41,70 CuUrHanbHbI Moaynb (SM), 14
nopta Industrial Ethernet, 84, 257 cpaBHUTenNbHas Tabnuua, |12
nopTos,|281 Mopaynu BBoaa/BbiBoAa
NpYHUMaeMoro coobLieHus, 264 Tabnuubl HabnaeHus, 323
HSC (ckopocTHoro cyeTuuka), 124 MoHTax
IP-apgpeca, 84, 257 3a3emreHue, 35
PROFINET, 82,/239 3a3sop, 22
KoHpuryprpoBaHue annapatypsl, 77 WHOYKTUBHbIE HArpy3ku, 37
nobasneHne moaynen, |81 KNEeMMHBbI 6510k, 33
nobasneHne HOBOro ycTponcTea, 78 KOMMYHUKaLMOHHbIA Moayrnb (CM), 30
KOHUrypmpoBaHue moayneu, (81 namnosble Harpysku, |38
KoHurypuposaHue CPU, 80 MOHTaXHble pasmepbl, 24
nopt Ethernet, |84, 287 0630p, 21
CO3aHne CeTeBOro coeamnHeHus, 81 noTeHumanbHas pasBsska, 35
PROFINET, 84,287 curHaneHagd nnata (SB),[32
KoHndurypuposaHue komaHgel TRCV_C, 272 CurHanbHbIi MOaynb (SM), 28
KoHopurypuposaHue komaHgsl TSEND_C,|249 ykasaHus, 21
KoHurypupoBaHve napameTpos yKasaHusl Mo NoakmnYveHuto, 34, 38
moaynen, 82 CPU, |26
nopta Ethernet, 84, 257 Mopckor gonyck k akcnnyartaumu, 331
CPU, |80
PROFINET, 84| 257
KoHurypmposaHme napameTpoB nepegayun, 268 H

KoHurypupoBaHve napameTpoB npuema, 272

KoHdurypmpoBaHme napameTpoB CBA3U
nepegava, 268
npuewm, 272

KoHdurypupoBaHue noptos,|281
KoMaHabl,| 290

HanpskeHne aHanoroBbIX CUrHanbHbIX Moaynen, 361
Hauyano coobwieHuns, 286

HeonpepenexHbin CPU, |79

HomunHankeHble HanpsixeHus, 334
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(o)

O6wmeH gaHHbIMK Yepes Ethernet, 188
O6wwe owmnbkn napameTpusaumm PP, 312
OO6LLne TexHn4eckne aaHHble,| 329
Oxkpyxatowas cpefa

npombiwwneHHasi, 331
OnnanHoBas nomolb, 17

neyatb, 19

ocBoboOXaeHne okHa, |18

oTobpaxeHune copgepXxaHusa 1 NpegMeTHOro

ykasaTens, 18

pacwwmpetHue, 18
OnnanHoBbIi CPU,|319

KOHTPOnb BpeMeHu umkna, 321

KOHTPOIb UCNONb30BaHNA namaTu,|321

naHenb oneparopa, 320
OHnaiH, nepexo B pexuMm oHnaviH, 319
OpraHusauynoHHbIn 6rok

BbI30B, 45

Knaccel npuoputeTa, 45

KOHMrypmpoBaHue pexuma

YHKUMOHNPOBaHUS, 93

Heckonbko unknmyeckux OB, 93

obpaboTka, 92

co3ganue, 93

DyHKUMSA, 45
OpraHusauus ouepenen, 46
OcBoboxaeHne okHa nomoLuu, |18
OTobpaxeHne coaepXxaHusa 1 NpegMeTHOro ykasatens

(oHnanHoBas nHdopmMaLmoHHasa cuctema), 18
Ownbku

JuarHoctuyeckne omnbku, 49

komaHabl PtP,/312

OLINGBKN BpeMeHH, (48
Ownbku Bo Bpems nepenaudn, 314
Ownbku koHpUrypuposaHusa nepegayu,|313
Ownbku koHUrypuposaHus nopta, 312
Ownbku koHUrypuposaHusa npuema,|313
Ownbku obpaboTkun curHanos, 313

n

MNamaTtb
BpeMeHHasi namsaTb, |62
3arpysoyHasl namsaTb, 52
paboyasi namsaTb, |52
cucTteMHas namsTb, 55
coxpaHsieMad namsaTb, 52
TakToBble MepKepbl, (53
| (06pa3 npouecca Ha Bxogax), 60
L (nokanbHas namsaTe), 58
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M (6uToBast NnamMaATh), 61
Q (obpas npouecca Ha Bbixogax), 61
MapameTpusaums, 94
MapameTpsbl 3anycka, 41, 70
Maponk, |58
Maysa, 284, 286
MepBble warn
BCM/blBatOLLME Noackasku, |17
WHpopmaumoHHas cuctema, 17
KackagHble BChiblBatoLme noackasku, 17
KOHTEKCTHO-4yBCTBUTENbHAs NOMOLLb, |17
OHnanHoBasi NoMoLlb, (17
noackaska, 17
nopTansHoe 1 NPOeKTHOe NpeacTaBneHuns, |16
MepepatoyHas kapTa, 71
KOH(pUrypmpoBaHve napameTpoB 3anycka, (70
nyctas nepegaroyHas kapTta, 58
yTepsiHHbIV Naporb, 58
Mepepaya gaHHbIX, MHULUUKMpOBaHUe, 305
MNMepemeHHbIM TOK (AC)
WHOYKTUBHbIE Harpy3ku, 37
Mepexog n3 RUN B STOP, 56
MJK
ucnonb3oBaHue 6510KkoB, |88
063op, 11
paspaboTka cuctemsl, 87
Moppepxka, 3
Mo3nums cuvBona
AnuHa cooblleHmns, 289
Mopaepxka nonb3oBaTens, 3
Momolup, 16
neyatb, |19
ocBOOOXaeHUe okHa, |18
oToGpaXkeHne coaepkaHna 1 npegMeTHOro
ykasatens, 18
pacwmupenue, 18
MopTanbHOe npeacraeneHue, 15
nobaesneHne moaynen, 81
nobaBneHne HOBOro yCTpoOMCTBa, |78
KOHUryprpoBaHue moaynem, |82
KoHdpurypuposaHue nopta Ethernet, 84, 257
KoHcpurypuposaHue CPU, 80
PROFINET, 84,257
Moptan TIA
nobaeneHve mogynen, 81
[obaBneHne HOBOrO YCTPOWCTBA, |78
KOH(pUrypaums yCTpoucTB, |77
KOHUrypupoBaHue moayneu, 82
KoHurypuposaHue CPU, 80
nopTtansHoe npeacraenexHve, 16
nopt Ethernet, 84, 257
NpoeKkTHoe npeacTasneHne, 16
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co3aHne CeTeBOro coenHeHus, |83

ycTaHoBka, 15

PROFINET, 84,257
MocnepoBaTenbHOCTbL CUMBOJIOB

KoHeL, coobLieHus, 288

Hayano coobLueHus,|286
NocnepoBaTenbHbI 0OMEH AaHHbIMU, 279
[MoCTOSHHbBIN TOK

WHOYKTUMBHbIE Harpy3ku, 37
MoTpebHOCTM B MOLLIHOCTM

pacuer, 375|376
MpeobpasoBaHue CTPOKU CMMBOSIOB B 3Ha4eHue, 157
MpepbiBaHus

0630p, 45
MpuoputeTbl 06paboTku, 46
MporpammupoBaHue

komaHabl PtP,|290

nuHenHoe, |89

HeonpeaeneHHsin CPU, |79

notok curHana (EN n ENO),| 98

CTPYKTypupoBaHHas, 89

FBD (dyHKUMOHanbHas 6nok-cxema,

PYHKLUMOHanbHbIN NnaH), 98

LAD (uenHas norvka, KOHTakTHbIN nnax), 97
MporpammupoBaHue obmeHa gaHHbIMK Yepes PtP, 290
MporpammHas kapTa

KOHMrypmpoBaHve napameTpoB 3anycka, (73
MporpaMmmHoe ynpasneHue NnoTokom, 283
MpoekTt

3awmTta kogosoro 6noka, 99

orpaHuyeHue goctyna CPU, 57

nepegatoyHasd kapTa, 71

nporpammHasi kapTa, |73

nyctas nepegaroyHas kapTta, 58

yTepsHHbIA naporb, 58
MpoekTuposaHue cuctemsl ¢ 1K, |87
lMpoekTHOE NpeacTaBneHue, 16

pobasneHne moaynen, |81

pobasneHne HOBOro ycTponcTea, 78

KOHUrypmpoBaHue moaynen, |82

KoHdurypuposaHue napameTtpos CPU, |80

KoHdurypupoBaHue nopta Ethernet, |84, 257

KOHUrypaumus yCcTponcTs, 77

CcOo3aHne CeTeBOro coegnHeHus, 83

PROFINET, 84,257
MpomexxyTok Mexay cumsonamm, 288
MpocTauBatoLlas nuHus, 284
[NpoTokon

cBsa3n,|279

cBobOAHO Nporpammupyemasi cBssb, 279
MpodunbHag wuHa, 25
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P

PacneyvaTka Tem nomouun, |19
PacwmpeHune BoamoxHocten S7-1200, 12
Pexum RUN, 42, 44

Cc

CeeToguoaHbie nHaunkartopsl, 292,317
CB43b 4epes ceTb, 251
Ceptudoukat FM, 330
yaanexwue, 32
CurnanbHas nnata (SB)
nobaeneHve mogynen, 81
nobaBneHve HOBOro YCTPOWCTBA, |78
KOHGUrypawms ycTponcTs, 77
0630p, (13
noTpebHOCTN B MOLHOCTH, 373
cpaBHUTenbHas Tabnuua, |13
yaanexwue, 32
yCTaHoBKa, 32
CuvrHanbHble Mogynm
TexHu4eckune gaHHble SM 1221,/351
TexHu4eckne gaHHble SM 1222, 353
TexHu4eckne gaHHble SM 1223, 355
CuvrHanbHbIi Mogynb (SM)
nobasneHve moaynen, (81
nobasneHne HOBOIro yCTPOWCTBa, |78
KOHGUrypawms ycTponcTs, 77
ob63op, |14
noTpebHOCTM B MOLLHOCTH, 373
cpaBHUTENbHAsA Tabnuua, 13
yoanenwue, 28
yCTaHoBKa, 28
CumBon koHLUa coobueHus, 288
CumBon Havana coobueHus, 286
CuHxpoHusmpytowmi ceteson npotokon (NTP), 277
CkopocTHOM cyeTymK, 121
CkopocTb nepepayu,|281
CospgaHune ceTeBOro coeanHeHus, 83
CoctosiHne STOP, 42,325
CpaBHuTenbHas Tabnuua
mogenun CPU, 12
YCTPOWMCTBA YeNoBEKO-MALLMHHOMO UHTepdenca, |20
CpaBHuTenbHas Tabnuua mogynen, 13
Cpok cnyx0bl pene, 334
Ctonosble 6UThI,|282
CtpykTypa nporpammsl, 90
CTpykTypHOE nporpammupoBaHue, (89, 90
Cxembl coeanHeHnin
cuUrHanbeHbI Mmogyne SM 1221, 352
CUrHanbeHbI Mogynb SM 1222, 354

393



lpedmemHnbili ykazamesb

curHanbHbIn moaynbs SM 1223, 357
CPU 1211C,|339
CPU 1212C,|344
CPU 1214C, 349
SB 1223,/366
SB 1232,/368
SM 1231, 1232, 1234,/363
CueTunk
ckopocTtHon (HSC), 121
ckopocTHon (HSC): koHdurypnposaHue, 124

T

Tabnuubl HabnoaeHus, 102,323
TanmepHasa komaHga TOF (3apgepxka
BbIKItoYeHust), 112
TanmepHasa komaHga TON (3agepxka
BKMoYeHus), 112
TavimepHas komaHaa TONR (3agepxka BKMOYEHUS C
3anomMmuHaHvnem),|112
TanmepHaga komaHga TP (umnybsc), 112
TanmepHble komaHabl, 112
TecTtupoBaHue nporpammsl,|102
TexHuyeckasn nogaepxka, 3
TexHunyeckue gaHHble, 329
TexHuyeckue gaHHble
aHarnoroBble curHanbHble Moaynu, 358
gonyck k akcnnyatauun ATEX, 330
ponyck k akcnnyatauum CE,|329
aonyck k akcnnyatauum C-Tick, 331
gonyck K akcnnyatauum cULus,|330
3awuTa,|307
nmuTaTopbl Bxodos,| 371
KapTbl namaTn, 343
KOMMYHUMKaUmMoHHbIM mogynb CM 1241 RS232, 370
KOMMYHMKaUMOHHbIM Mogyrnb CM 1241 RS485, 369
MOPCKOWM JONYyCK K aKcnnyaTtauuu, 331
HanpshKeHne aHanoroBbIX CUrHanNbHbIX
mogayrnen,|360
HOMWHanbHbIe HanpsbkeHus,|308
o6wwme, 329
npomebILLIeHHada cpeaa,|331
ceptudukat FM, 330
cuUrHaneHbl Mmogynb SM 1221,351
CuUrHanbeHbIi Mmogynb SM 1222,/353
cuUrHanbHbIi Mmogynb SM 1223,/355
Cpok cnyx6bl pene, 334
cxema nogknodeHna SM 1221,/352
cxema nogkntodeHnsa SM 1222,/354
cxema nogkntodeHnsa SM 1223,/357
cxemMbl coeguHeHun: SM 1231, 1232, 1234,/363
yCnoBus okpyxarowen cpeasbl,|333
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undpposble curHansHble nnaTol (SB),[364
anekTpomarHuTHas coemectumocTtb (ZMC), 332
CPU 1211C,|335
CPU 1212C,|340
CPU 1214C, 345
SB 1223,/364
SB 1223,/367
TexHu4eckne gaHHble aHanoroBbIX CUrHANbHbIX
mogynen, 358
TexHunyeckme gaHHble kapT namatu,|370
TexHudeckne aaHHble LMPOBON CUrHANBLHOM NnaThbl
(SB), 364
TexHuyeckne gaHHble CM 1241 RS232, 370
TexHudeckne gaHHble CM 1241 RS485, 369
Tun ganHbix DTL (Data and Time Long), |67
Twn paHHbIx STRING, 65
Tunbl gaHHbIX, 64
MaccuBebl, |66
DTL, |67
STRING, 65

y

YkasaHus
3a3emneHue, 35
WHOYKTUBHbIE Harpysku, 37
namnoBble Harpysku, 38
MOHTaX, |21
nocrefoBaTenbHOCTb MOHTaxa, 25
no noaknoyenHnto, 34,36
aneKkTpuyeckasn passsska, 35
YkasaHus ansa noteHunanbHon pasBsaskn, 35
YKkasaHusi N0 NOAKMYEHNIO
3a3emneHue, |36
npeanocoInku, 34
YnpaBneHne notokom,|282
KOHurypupoBaHue, 282
YpoBeHb 3alunThbI
Ko4oBbIN 610K, 99
yTepPSHHbIVA Nnapornb, 58
CPU, 57
Ycnosusi KoHUa cooblueHuns, 288
Ycnosus Ha4dana coobuleHus,| 286
Ycnousi okpyKatoLen cpeapl, 333
YcTponcTea YenoBeko-MaLLMHHOIo nHTepdenca
KOHUrypmpoBaHne obmMeHa AaHHbIMY Yepes
PROFINET, 262
0630p, 20
CcOo3/aHne CeTeBoro coeamHeHus, 83
YTepsHHbIN napork, |58
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o

®yHKUMOHanbHbI 6ok (FB)
BbIXOAHbIE NapameTpsbl, 94
HavanbHoe 3HadeHue, 94
3K3eMMNNSAPHbIA BIOK AaHHbIX, 94
®yHkums (FC), 93

y

Yacbl

Yyacbl peanbHOro BpeMeHH, |53
Yncna

BELLECTBEHHbIE, 65

C NnasaoLlen To4kon, 65

L

WM (LwumpoTHO-MMMynbCcHas MOAYNALMNSA)
komaHga CTRL_PWM,|206
LUnHHBIM coeguHuTens, 13

3

OK3eMnnspHbIN 6NoK AaHHbIX, 58
OnekTpomarHutHas coeMectumocTs (GMC), 332

Cc

CPU
H6anaHc mowHocTew, |23
BOCCTaHOBMEHWe yTepsiHHOro napons, 58
Bpemsi umkna, 51
nobaeneHve mogynen, 81
nobaeneHne HOBOro yCTPOMCTBA, |78
3arpyska B YCTPOMCTBO, 261
3asemMneHue, 35
3awmra naponem, 57
WHOYKTUBHbIE Harpy3ku, 37
ncnonHeHne nporpammel, 40
KOHdUrypauus yCcTponcTs, 77
KOHUrypmpoBaHue napameTpos, |80
KOHUrypmpoBaHue CBsA3u C yCTponcTBamm

YernoBeKO-MaLUNHHOIO HTepdeinca, 262

namnoBas Harpyska, 38
HeonpeaeneHHbin CPU, |79
0630p, |11
obpaboTka 3anycka, 43
OHnaH, 320

naHenb oneparopa ans oHnarnHosoro CPU,|320

napameTpbl 3anycka, 41,70
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nepegatoyHas kapTa, 71
nepexop B oHnamnH, 319
nopt Ethernet, 84, 257
nocnenoBaTeNbHOCTb MOHTaXa, |26
noTpebHoCTN B MOLWHOCTK, 373
nporpammHas kapTa, |73
nyctas nepegatoyHas kapTta, 58
pexumbl paboThl, |42
curHaneHasd nnata (SB), |13
co3faHue nepeaTovyHon KapThbl, 71
co3faHune NporpamMHon KapThbl, 73
co3gaHne ceTeBOro coeanHeHuns, 83
coctosiine STOP,|325
cpaBHUTenNbHas Tabnuua, |12
cxembl coeamnHernn 1211C,|339
cxembl coeanHeHnin 1212C, 344
cxembl coeanHeHnn 1214C,|349
Tabnuubl HabnoaeHna, 323
TexHu4eckue gaHHble 1211C, 335
TexHn4yeckue agaHHble 1212C, 340
TexHu4eckue gaHHble 1214C, 345
yKasaHusa ans noTeHumanbHom pasBsasku, 35
yKasaHus No noaknodeHuto, 34, 36
YPOBHU 3awnTbl, 57
YTEPSIHHbIV Naposb, 58
IP-agpec, 84, 257
MAC-agpec, 275
PROFINET, 84,257

CTS,|282

D
DB (6nok gaHHbix), 95

E

EN 1 ENO (notok curnarna), 98
Ethernet

IP-agpec, 84, 257

co3gaHne ceTeBOro coeanHeHuns, 83

F

FB (dyHKuMOHanbHbIA 6nok), 94
FBD (dyHkumMoHanbHas 6rok-cxema,
YHKUMOHanNbHbIN NnaH), 98

FC (dyHkuMs), 93
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H nobaeneHne HOBOro yCTPONCTBA, |78
HSC (ckopocTHow cyeTumk), 121 3asemreHme, 35
3asop, 22

KoHdurypuposaHue, 124 3awmTa naponem, 57

WHOYKTUBHbIE Harpysku, 37
I KneMMHbIn 6nok, 33
KOMMYHWKaUNOHHbIA Mogynb (CM), 14

IP-agpec, 84, 85, 257, 258 KOHdouMrypaums ycTpomncTs, |77
KOHdUrypmpoBsaHue, |84, 257 KOHUrypmpoBaHue moaynen, |82
HasHayeHwue, 252, 260 KoHdpurypuposaHue napameTtpos CPU, 80
Ha3HayeHne B pexume OHnauH, 255 namnoBble Harpysku, 38

IP-agpec maplupyTtumsaTopa, 85,258 MOHTa)Hble pa3mepsl, |24

IP-agpec, yctaHoBka B oHnavHosom CPU, 320 napameTpbl 3anycka, 41,70

IP-mapwpyTtusartop, 85, 258 nepegaroyHasd kapTa, 71

nopt Ethernet, 84, 257
nporpaMmmHas kapTa, 73
L nycras nepefarodHas kapta, 58
paclmpeHue Bo3moxHocTen, 13

LAD (uenHag norvyeckas cxema, KOHTaKTHbIN
curHaneHada nnata (SB), 13

nnaw), 97 CUrHanbHbIi Mogynb (SM), |14
CO3[aHne ceTeBoro coegnHeHus:, 83
M cpaBHuTenbHasa Tabnuua mogenen CPU, 12
yKasaHus ans noTeHunanbHOM pa3Basku, 35
MAC-agpec, 84, 257,275 yKasaHus no nogknioveHuto, (34, 36
MB_COMM_LOAD, 222 ykasaHud no ycraHoske CPU, 26
MB_MASTER, 225 yCTaHOBKa W yaaneHue ycTponcTs, 063op, 25
MB_SLAVE, 237 yctaHoska CM, |30
MODBUS, 222 ycTaHoBka SB, 32
MB_Master, 225 ycTaHoBka SM, 28
MB_SLAVE, 237 YCTPOWCTBA YeNOBEKO-MALLMHHOIO MHTEpdenca, |20

yTEPsiHHbIV Naposb, 58
IP-agpec, 84 257
P PROFINET, 84,257

PROFINET, 249 CPU, 11

CO3[aHne CeTeBoro coeamHeHus, 83 SB 1223, cxema noakrioeHms, 366
A A ’ SB 1223, TexHuyeckune aaHHble, 364, 367
TecTupoBaHue cetun, 259

IP-anpec, 84, 257 2%51'32372 cxema nogknovenus, 368
PTO (BbiBOA NnocnepoBaTenbHOCTU MMMynbcoB), 206 .
pobasneHve moagynen, 81
PtP-cBsa3b, 279 .
nobaBneHne HOBOrO YCTPOUCTBA, |78
KOHUrypaums ycTpomncTs, 77

R KOHUrypmpoBaHue moaynen, |82

KoHurypuposaHue CPU, 80
RTS, 282 noprtaneHoe npeacraenexHve, 16
RTS Bcerga BkmoyeH, 282 nopt Ethernet, 84, 257

NPOEKTHOe NpeacTaBneHne, |16
co3aHune CeTeBoro coeamHeHus, 83
S ycTaHoBka, 15
S7-1200 PROFINET, 84,257

OanaHc moLlHocTen, 23
Bpems umkna, 51
pobasneHve moaynen, 81
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T

TSAP (Touka gocTyna K ycriyram TpaHCMOpPTHOroO
ypoBHs), 369, 272

X
XON / XOFF, 283
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