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Mopxon K NOCTPOEHMIO MYTLTUNPOTOKOMNbHOM CUCTEMBbI YITY

.M. MaptuHoe, A.b. ITiobumos, A.U. bonpapetiko,
A.E. Copokoymos, N.A. Kosanes (MITY «CTAHKWH»)

WccneposaHbl Bonpocsl peanu3auum  MynbTMIPOTOKONBHOCTM B CHCTEME 4MCIIOBOrO MporpammHoro  ynpasnenus (YY)
|PasHoOpOaHbIM TexHonornyeckum o6opyposarmem. O6ocHosaH BbIGOP 6a30B0r0 HAGOPA MPOMBILLIEHHBIX MPOTOKOMOB
cuctems YlTY. lNpepnoxeHa apxuTeKkTypa SAPA MymnbTUAPOTOKOMbHOM cuctembl UMY u packpsitsi acnekTsi npakTM4eckoro
MPUMEHEHMS CHCTeMbI YTDABAEHMS [/1s TOKAPHBIX U Ppe3epHO-TPaBUPOBAbHBIX CTAHKOB .

Knrouessie crnosa: I'IpOMbILUJ'IeHHbIFI NPOTOKO/1, CEPBOMNPUBOL, CUCTEMA PEAJIbHOIO BPEMEHM, 0000 CHCTEMbI L”_’)/, ynpasrneHne

pgemxennem, CANbus, Memobus, SERCOS, EtherCAT.

Beepenue

B Hacrosiiee BpeMsT ppIHOK 00OpYIOBAaHUST ITPOMBIIII-
JIEHHO aBTOMAaTU3alluM TIPEJICTaBIeH MHOXECTBOM KOM-
MaHWii, BBITYCKAIOUIMX Pa3HOPOAHOE O0OpyIOBaHUE
W CTPEMSIIINXCS pealn30BaTh eAUHBIN MHTEp(hEC yIIpaB-
JICHWSI, SIBJISTIOIINICS MEXKIYHApOIHBIM cTaHaapToM. [1pu
9TOM Kak B Poccuu, Tak 1 3a pyoekoM CyILIeCTBYeT MHOXe-
CTBO OTJIMYAIOLINXCS APYT OT APYTra MIPOMBIIIICHHBIX CTaH-
JIapTOB, B Pe3yJbTaTe Yero BO3HUKAET MpodieMa B yIpaB-
JIEHUU Pa3IUYHbIM TEXHOJIOTMYECKUM 000pynoBaHueEM [1].

CoznaHue MyJIbTUNPOTOKOJbHOM cucteMbl YITY mo-
3BOJIUT PELIUTh 3Ty MNpoOseMy ISl TEXHOJOTMYEeCKO-
ro 000pymOBaHUS, YKOMIICKTOBAHHOTO IIPUBOJAMM
¥ TIepuepUIHBIMU YCTPOMCTBAMM POCCUMCKUX M 3apy-
OCXKHBIX TTPOM3BOAUTENICI pa3IUUHBIX TUITOB. Ilomxon
Ha 06a3e MYJIETUIIPOTOKOJBHOTO peIlIeHUs] 00eCIIeunBacT
KOMITOHOBKY crucTeMbl YITY 1mom KOHKpeTHBIE TEXHOJIO-
rUIecKue 3agaqi HauTydIIiM 00pa3oM.

HMHTerpammst o00pyIoBaHUS pa3TUIHBIX ITPOU3BOIM-
teneir B cucremy YIIY obGecneunBaeTcsi CBOMCTBOM OT-
KPHITOCTH. OTKPBITOCTh apXUTEKTYPHI CUCTEMEBI YIIpaBIIC-
HUS CETOIHS SBJISIETCS OOJIBbIIE MAPKETHHTOBBIM XOIIOM,
HEXXeJTM HeceT MPaKTUIECKYIO IOJIe3HOCTh. Psim Beaymx
3apy0exkHbIX npousBoauTtencii cucteM YITY moa oTkphi-
TOCTBIO apXWUTEKTYPHl TTOHMMAOT BO3MOXHOCTH KOHEU-
HOTO TIOJIh30BaTelIsd CO3IaBaTh CBOM 3KPaHBI IOJIH30Ba-
TEJIbCKOTO MHTep(deiica My, HampuMep, MacKu BBOIA
1 TIOMCKA JaHHBIX. Jlpyrue mpou3BOIUTENU BBIICISIOT
B SIpe CUCTEMBI YIIpaBJIEHUs HECKOJBKO YPOBHEH OT-
KPBITOCTA, MPUOOpPETeHNE MAaKCUMaJIbHOTO W3 TIpeisa-
raeMbIX YPOBHEIH OTKPBITOCTU CBS3aHO C CYIIECTBEHHBI-
MU 3aTparamu. Ha mpakTuke KOMMEpYeCKue CHCTEMBI
MIPEIOCTABIISIIOT OTPaHUYEHHYIO OTKPBITOCTD, ITOCKOJIBKY
OHM OPMEHTUPOBAHBI Ha KOMIUIEKTHOE pellieHUe (CUCTe-
ma YITY, KoHTposiep 2/JeKTPOaBTOMATUKU, TIPUBOIbI)
OT OJIHOTO MPOM3BOAUTENSI. B CBS3M € 9TUM aKTyaJlbHOI
SIBJIICTCS 3a7a4a CO3AaHUs MYJIBTUIIPOTOKOJBHOM CUCTe-
Mbl UITY p1g uHTErpalimu pa3HopoaHOTO 000PYI0BaAHMSI.

B kauecTBe 0a3bl M1 pellleHUs 3TOM 3agaun BbIOpaHa
cucreMa YITY «AkcuOMA Kountpoa» (MI'TY «CtaHkuH»)
[2]. OTKpBITOCTH €€ apXUTEKTYphl COCPEAOTOYEHA B YPOB-
HSIX aOCTpaKILMU, KOTOPbIE CKPBIBAIOT alllapaTHYO CIIeLy -
(buKy ycTpoicTB U YHUDUIMPYIOT PECYPChI C TOUKU 3PEHUS
yIpaBieHUsI, YTO B CBOIO ouepelb 00ecreuynBaeT He3aBU-

CHMOCTbD sIipa CHCTEMBI YVIIPaBICHHUSI OT KOHKPETHOM pe-
anu3anuu pasaessieMoro ypoBHs (puc. 1). AGcTpakiust
Ha YpOBHE IIPUBOIOB M 3JIEKTPOABTOMATHKH ITO3BOJISICT
00BEIMHUTH B ONHY CHCTEMY Pa3HOPOTHOE 000PYIOBaHIE,
paboTarolee 10 HeCKOJIBKUM Pa3IMIHBIM MHTepdeiicaMm
(CANbus, Memobus, SERCOS, EtherCAT, u np.), 1u60
HCTIONB30BaTh OOWH MHTepdeiic sl KOHTpOIIepa 3IeK-
TPOABTOMATUKHU M KOHTPOJUIEPOB IIPUBOIOB [3].

IMpennaraemerii momxom oOecIieYMBacT WHBapUAHT-
HOCTh CHCTEMBI VIIPABIICHUS II0 OTHOIICHMIO K HC-
MOJb3yeMOU MpoMbIlIeHHONW I1uuHe. IlpakTuuecku
IUIST TI000TO MPOMBINIJIEHHOTO MHTepdeiica (Harmpumep,
SERCOS III, PROFInet, EtherCAT u T.11.) uMeroTcs
PCI unm PCI-Express miaTbl, KOTOpbIE TTO3BOJISIIOT MO~
KJTI0YaTh Pa3JIMIHbIC YCTPONCTBA K KOMIIBIOTEPY; ITOSIB-
JISTIOTCS MYJIBTUMHTEPECHBIC peIlIeHNsI, TTIO3BOJISIONINE
HCIIOIb30BaTh JI0OOW M3 MEPEUMCICHHBIX MPOTOKOJIOB.
[Tpu momoIy MOAOOHBIX IIJIAT OCYIIECTBIISIETCS B3aUMO-
NEVCTBUE MEXIY IMPOrpaMMHBIM IpAaiiBEPOM U KOHTPOJI-
JiepoM 11 pOBOTO TTPUBOAA.

AHG]’WB npOMbILUneHHbIX npOTOKOnOB, anMeHﬂeMbIX

B cuctemax Yy

MHoroob6pa3sue CyIlecTBYIOIKX TPOMBIIILIEHHBIX ITPOTO-
KOJIOB He ompee/sieT 6a30Bblii HA0OP MOAAePKUBAEMbIX MH-
TepdeiicoB, KOTOPHII MOXET PacIIUPSIThCS MO Mepe Hago0-
HocTu. Takue mapameTphl, KaKk MaCCOBOCTh BBIITYCKaeMbIX
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TGéﬂML{G. OcHosHble XAPAKTEPHCTUKH MPOOMBILLNIEHHbIX MPOOTOKOIIOB

[Npotokon
Mapametp SERCOS I SERCOS I UCSNet Memobus CANBus EtherCAT PROFInet
Cranpapr Onro-
$usnueckoro BONOKHO Ethernet RS-485 RS-485 RS-485 Ethernet Ethernet
ypoBHﬂ
Konbuo \ Konbuo \
Tononorus cetm Konsuo LMHG LvHa Wuna WWuna —— Wuna
CkopocTb
nepenaum (Méur/c) 16 100 1 0,384 1 100 100
Bpems umkna (mkc) 62,5 31,25 400 500 600 10 250
Yucno yanos 256 512 64 64 128 65536 255
Orkpeitocts Oa Oa Ha Oa Oa Oa Oa

YCTPOICTB, CKOPOCTh KOMMYHUKAIINH, TIEPCIICKTUBHOCTD
MIPOTOKOJIOB U JIP. SIBJISLTUCH OTIPEAE/SIONIMMU (DakTopaMu
MpU BbIOOPE 6a30BOro Habopa MOAAEPKUBAEMbIX CUCTEMON
YITY «AkcnOMA KoHTpoJ1» MPOMBIIUIEHHBIX IIWH.

Memobus — TPOMBILLIEHHBIA TPOTOKOJ, pa3padbo-
TaHHBbIA bupmoit Yaskawa [J11 CBOMX KOHTPOJIEPOB.
Ot0 MonuduLMpoBaHHBII poTokoa Modbus, u goctyn
K OOJIBIIIEH YaCTU TaHHBIX, HAXOISIIINXCS B ITAMSTH KOH-
TpoyiepoB Yaskawa, MOXKHO TTOJIYIUTh C MCITOTb30BaHU-
eM 00BIYHBIX KoMaHa Modbus. OgHaKoO CyIIeCTBYIOT pa3-
JIMYMST B CITOCO0AX alpecallii.

B ocnHoBy cetu Memobus 3ajoxeHa KOMMYHUKALM-
OHHasl MOIeJIb «MacTep-cieiiB». B cetm mMeercss omHO
BeIyIllee YCTPOMCTBO, K KOTOPOMY BO3MOXKHO TOIKITIO-
yeHue a0 64 BemoMbix. [lepegaya JaHHBIX OCYILIECTBIISI-
eTCA TIOCIIeIOBAaTeIbHO C MAaKCHMMAaJIbHOM CKOPOCTHIO
38400 xout/c mocpencTBoMm nHTepdeiica RS-485.

UCSNet — TIpOMBINIUIEHHBIN MTPOTOKOJI, pa3paboTaH-
Heiii B MI'TY « CTAHKWMH» uzHavanbHO 1S yIIpaBJie-
HUS IPUBOAAMU IMPOMBILIJIEHHBIX pOoO0TOB. BToOpast Bep-
CHSl TIPOTOKOJIa ObUTa amanTUpOBaHA UIST yIIPaBICHUS
cleaaIuMu mpuBogamMu ctankos ¢ YITY [4].

Ha ammapaTtHOM ypoBHE CeTh OpraHM30BaHa B BHUIE
LIMHBI, TI0 KOTOPOI K CHCTEME YIpaBICHUS MOXHO IIOJ-
KJIIOYUTH 10 64 MonyJieil mpuBoaa. B kauecTBe nHTepdeiic-
HBIX YCTPOMCTB CETU HCIONB3YIOTCS AU depeHIIMalIbHbIe
MPUEMHUKU U Tiepenatyuku craHmapta RS-422/485. Ilo-
cienoBaTeIbHas Mepenaya U MpueM JaHHBIX OCYIECTBIISI-
J0TCS TIO TIPOTOKOJIY YHHUBEPCAIBHOIO aCUHXPOHHOIO MpH-
emo-niepenatuynka (UART) co ckopocteio no 1 Mowurt/c.
MuHuManbHOE BpeMsl, 3aTpaurBaeMoe CUCTEMO yrpaBie-
HUSI HA OIMH LIMKJI OOMeHa JaHHbIMU, cocTaBsieT 0,139 mc.

CANbus (Controller Area Network — ceTb KOHTpoJIe-
pOB) — CTaHIApT MPOMBILUIEHHON ceTH, pa3pabOTaHHbIM
kommnaHueit Robert Bosch GmbH B 1983 1. 11 o6beauHe-
HMSI B CETh Pa3JIMYHBIX JATYUKOB, KOHTPOJJIEPOB UCIIOJ-
HUTEJbHBIX YCTPOMCTB; MCIIOJNB3YeT TOC/IEI0BATEIbHYIO
repenady TaHHBIX B PB ¢ BBICOKOI CTETIEHBIO HAIEKHOCTH
U 3anuineHHocTH [5]. U3HayaibHO MPOTOKOJ MPUMEHSIICS
B aBTOMOOWJIBHOM MPOMBIIIEHHOCTH, HO BITOCJICACTBHH
€T0 CTaJId MCITOJIb30BaTh M B 00JIACTH TIPOMBIIIIEHHOM aB-
toMatuzauuu. ITpombiiieHHast cetb CAN npeacTaBisieT
c000i1 1IMHY, TOCTPOEHHYIO Ha 0a3ze nHTepdeiica RS-485.

[TakeTHass mepenaya MaHHBIX OCYILIECTBISIETCS CO CKOPO-
cThio 10 1 MOUT/c, MUHUMAJIBHOE BpeMsl LIMKJIa COCTaB-
asier 600 mxc. CTaHIapT U3HAYATBHO He TIpeIycMaTpUBa
HMKAKOTO TIPOTOKOJIA TTPUKIIATHOTO YPOBHSI, TIOITOMY pas-
JUYHBIE (PUPMBI pa3paboTaay HECKOJIbKO TaKMX MPOTOKO-
JioB, Hanboutee usBectoie — CANopen (opranuzanus CiA)
u DeviceNet (komnanus Allen-Bradley).
SERCOS-unmepgeiic (Serial Real Time Communication
System) OpHMEHTHMPOBAH Ha CO3MaHME paACIPEICICHHBIX
cuctem ympasieHusa aprmkeHneMm. Ormmume SERCOS 11
u SERCOS III 3akmogaercs B 3aMcHE KOMMYHUKAIIOH-
HOTO OINTOBOJIOKOHHOTO Ka0esIsT Ha BUTYIO Tapy (TEXHOJO-
rust Ethernet) u HekoTOpoM paciirpeHuu unTepdeiica [6].
SERCOS obecrnieunBaeT XeCcTKoe orpaHMYeHre IUKIa 00-
MEeHa TaHHBIMHM T10 MHTepdeiicy, rapaHTUPyeT TOYHYIO CHH-
XPOHU3AIMIO TIEPEMEICHII 1T BCeX KOOPAMHAT, TIPEeI0-
CTaBJISICT CEpBHUC-KaHAI JII OOMEHA HEIMKIMYCCKUMU
nanHbeiMiA. SERCOS mo3BossieT UCIoib30BaTh yCTPOCTBA
pa3HBIX IIPOM3BOMUTENCH, KECTKO perjaMeHTUpPYS CTaH-
JIapT Ha TepeJaBacMbIe B CUCTEME ITapaMeTPhl 1 KOMaHIbI.
EtherCAT (Ethernet for Control Automation
Technology) — npoMBIIIIEHHAs CeTh, OCHOBAHHAs Ha TeX-
Hosoruu Ethernet, mommepXXuBaeT MepechblIKY CUTHAJIOB,
MHOT0AJPEeCcHYIO Mepeaady 1 KOMMYHUKAIIMIO MEXIy Be-
IoMbIMU ycTpolictBamu. Begomeble yerpoiictBa EtherCAT
OCYIIECTBJISIOT OOMEH NaHHBIMM BO BpeMs MPOXOXKIe-
HUs UHGOOPMAIIMOHHOIO Kajapa MUMO JaHHOTIO y3/a, YTO
MO3BOJISIET TOCTUYb KOPOTKOTO BPEMEHHM 1IMKJIa OOMEHa.
WUndopmammonnsiit kaap EtherCAT comepXXuT gaHHBbIE,
MpeaHa3HauYeHHbIE IS UTEHUS U 3alIMCU OJHOBPEMEHHO
HeckoJbkuM ycTpoiictBaMm [7]. EtherCAT noanepxxuBaet
MPaKTUYECKU JIIOOYIO TOMOJIOTUIO, peau3yeT TOUHYIO arra-
PaTHYI0 CUHXPOHM3ALIMIO OCEH C OBICTPBIM LIMKJIOM OOMEHa.
PROFInet — otkphiThiii ctangapt Industrial Ethernet
st cucteMm aproMatusanuu. Ha 6aze PROFINET cos-
JNAlOTCSl  CMCTEMbI  pacIpelieIeHHOIO  BBOJA/BbIBO-
na PROFINET IO, B KOTOpbIX KOHTPOJIJIEP BBIMOJHSIET
KOMMYHMKAIIUIO C TepudepuitHbIMUA YCTPOMCTBAMMU.
OOMeH TaHHBIMU MEXIY KOHTPOJIEPOM U YCTPOICTBA-
MU BBOJa,/BbIBO/IA BBITIOJTHsIeTCS B PB, a B pacmipeneieHHbIX
cUcTeMax YIpaBJIeHHs TTepeMelleHreM 1 TTO3UIIMOHUPO-
BaHueM — B PB ¢ moaiepkkoil TakToOBO# CHHXpOHU3AIUN
(IRT — Isochronous Real Time). CkopocTh nepenayu aaH-
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HBIX B CETH MOKeT JocTurath 100 Mout/c, a BpeMs LIMKIIa
obMmeHa cocTabiseT 250 Mkc [8].

BonbIIMHCTBO HE MpencTaBIeHHbIX 3[€Ch MPOMBIIII-
JICHHBIX MHTEpGhENCcOB SBISIIOTCS MPOINPUETapHBIMU
1 MOTYT UCITOJIb30BaThCsl TOJBKO B YCJIOBUSIX KOMILIEKT-
HOW TIOCTaBKM, OHM XOTb U SIBJISTIOTCS (pOpPMaIbHO «OT-
KPBITBIMU», HO ObUTA pa3pabOTaHbl U KOHTPOJIUPYIOTCS
Y3KHM KPYroM NnpousBoauTeseil. Pe3ynbsraTel mpoBeneH-
HOTO aHaju3a CBeleHbl B Ta0s. B KauecTBe 0a30BbIX UH-
TepdeiicoB MpU MOCTPOSHUU MYJIBTUIPOTOKOJIbHOW CU-
crembl YITY Obutn BoiOpaHbl: CANbus Kak HanexXHOE
U HEIOpOroe pelleHue IJIs CTAHKOB CPeIHEN LIeHOBOW
Kareropu, Memobus 13-3a MPOCTOTBI U PACIPOCTpa-
HEHHOCTH B obJyiactu yrpapieHud mnuxaenem, SERCOS
IIJIST TIPELIM3MOHHON M CBEPXCKOPOCTHOI 0OpabOTKH.

B cuny mepcnektuBHocTM uMHTepdeiica EtherCAT
M ero akTMBHOM ITO3MILIMM HAa DPBIHKE B TEYEHME I10-
clenqHux 2...3 JIeT B HAcTosillee BpeMsl BeayTcs pabOThbl
no obecrnevyeHuto ucrnonab3oBaHusi EtherCAT B MynabTu-
MPOTOKOJbHOU cucteme HITY.

ApxuteKkTypa MymnbTMNpPOTOKONbHOM cuctembl YIMTY
«AkcMOMA Kontpon»
Peanu3zaius cBolicTBa MHBAPUAHTHOCTU B apXUTEKTY-
pe 6azoBoro sapa cucteMbl YITY TpeOyeT ucroib3oBaHUs
00BEKTOB, HE 3aBUCAIIMX OT MHTepdeiica MPOMbBIIIIeH-
Ho#t mmHbI. Kiacc «AGCTpakTHBIN MPUBOI» HE 3aBUCUT
OT BUJa MHTep(deiica u obecrieunBaeT co3maHue O00bEeK-
TOB, COOTBETCTBYIOIIMUX TUMY HHTepdelica KOHKPETHO-
ro npuBoga. Tum umHTepdeiica KOHKPETHOro IpUBOAA
B CBOIO OUYepelb 3aaeTCsl B MAIlIMHHBIX ITapaMeTpax.
Knacc «AOCTpakTHBII TIipuBOI» (pucC. 2) TIpeno-
CTaBJIIeT peaju3alrio HHTepdeiica Momayas B3auMO-
NEUCTBUSI C MPUBOAAMU U SIBJIsIETCSl 6a30BbIM KJIacCOM

-
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MomyJieir cuctembl UITY, oTBeTCTBEHHBIX 3a B3aMMOJECH -
CTBUE IO OTpeIe/IEHHBIM ITPOMBIIIIJIEHHBIM ITPOTOKOJIAM.
[IpemtoXXeHHBI TIOAXOM TIpeIycCMaTPpUBAET ITOAIEPK-
Ky HOBBIX TIPOTOKOJIOB 0€3 HEOOXOMMMOCTU M3MEHEHMS
CTPYKTYPBI SIIpa CUCTEMBI YITpaBJICHUSI.

CornacoBaHHyl0 paboTy ycTpoilicTB B pexume PB
obecrieuynBaeT 00N MEXaHU3M ITMKJIMYECKOTO 0OMeHa
JaHHBIMU (pUC. 3), UCITOJB3YIOIIUN JIMOO LIMKIUUECKUIA
onpoc (MOJIIMHT), 100 00pabOTKY MpephIBAaHUMA.

MpakTnueckune acnekTbl npUmMeHeHUs
MyrnbTUnpoTokonbHou cucrembl YIMTY
IMTpumenenue nporokonoB Memobus u UCSNet mpo-
WILTIOCTPUPOBAHO Ha TTpuMepe TokapHoro ctanka CA-700
¢ cucteMoii YITY «AkcuOMA Kontpoma» [9]. B cocTaBe
MPUBOJA TJIABHOTO ABVKECHMSI CTaHKA MPUMEHSIETCS Tpe-
obpazoBaTenb yacTotel Omron F7 Varispeed ¢ Bo3aMoxHO-
CTBIO YITpaBJIeHUs IO TIPOTOKOJly Memobus, B IpuBoaax
MOAaYM MCIIOJIB3YIOTCSI OTEUECTBEHHbBIE CEPBOYCUIUTEIN
Po6oxon SD-5, paboraronue rmo mporokony UCSNet.
VrpaBieHrne CTaHKOM OCYIIECTBISICTCS ABYXKOMIIbIO-
TepHbIM BapuaHToM cucTeMbl YITY, cocrosiieit u3 tepmu-
HaJbHOM yacTu Ha 6aze Windows XP u mamunsl PB ¢ OC
Linux RT. MynsrunoproBasi PCI-rmmata MOXA ocyiect-
BisieT cBa3b cucteMbl YITY ¢ npeobpaszoBarensem Omron
F7 u cepBonpuBomamu SD-5. B maremaTtuueckoe obe-
criedyeHue cucteMbl YITY BKIIIOUEHBI MOAYJIM YIIPABACHUS
MPUBOJOM IJIABHOTO JBWXKEHUS IO MPOTOKOIy Memobus
u npuBogamu noaad no nporokosy UCSNet (puc. 4).
IMpakTuueckoe mpumeHeHue Tmpotokona CANBus
paccMOTpUM Ha TpuMepe (Gpe3epHO-TPaBUPOBATHHOIO
ctanka KCMII-500 nopransHoro tuna (3A0 «3aBon Mme-
XaTPOHHBIX U3aenuit») ¢ cucremoit YITY «AkcnOMA Koh-
Tposi» (puc. 5) [10]. B maHHO# peanuzalry UCIOJb3YIOT-
Csl  OTEYECTBEHHbIE WMHTETPUPOBAHHBIC CEPBOIPUBOIBI
CITHI10 npoussoactBa 3A0 «CepBoTexHuka». [Ljis peanu-
3alMM TJIaBHOTO ABMXKEHUST MpuMeHsieTcs wnuHaeab ELTE
TMPE-3, ynpaBiieHrue KOTOPBIM OCYLLIECTBsIETCS ITpeodpa-
3oBaresieM yactoThl Control Techniques Unidrive SP. Csizb
TIPUBOIOB IJIABHOTO MBMXXEHUS M T0/1a4 OCYIIECTBIISTIOTCS
no npotokosry CANbus mpu nomouiu PCI-kapter MAPA-
®OH CAN-bus-PCI poccuiickoro mpou3BoCTBa.
Peanuzauuss SERCOS npoTtokosna nponwuTiocTpupoBa-
Ha Ha TIpUMepe YITpaBJIeHUs MPEIM3UNOHHBIM KOOPIMHAT-
HbIM cTojioM Bosch Rexroth ¢ BHellTHUMU U3MePUTETbHBI-
MU JuHeiikamu, nipuBogamu IndraDrive u yganeHHbIMU
BXOJIAMU/BBIXOIaMM TIOH VyIpaBieHueM cucteMbl UITY
«AkcuOMA KoHntpon» (puc. 6) [11]. Peienue, 3amoxeH-
Hoe B sapo cuctembl UITY, momnepxxuBaeT obe BepcuM
nHTepdeiica. Ha HagabHOM 3Tarie BBITTOTHSICTCS TTOMCK
master-yctpoiictBa — PCI-rutatet SERCANS. Ha cre-
nyromieM atane omnpenensgerca tunn SERCOS untepdeii-
ca (SERCOS II, SERCOS III i BO3MOXHO B OyIyIeM
npyroii mHTepdeiic 3Toro cemeiictsa). B 3aBucmmocTu
OT Tuma MHTepdeiica BHITOMHSIIOTCS (DYHKINN WHUIIAA-
JU3alnu, KOHQUTYpUPOBaHUS, (POpMUPOBAHUST KOMaHII
yopasieHus. Komanael ciermmuIHbl 11 KaXIoro MH-
Tepdeiica, HO MOTYT UMETh YHU(PUIIMPOBAHHBII BUI.
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OBCY>KOAEM TEMY ...

ToKapHbIii CTaHOK
CACTA CA-700

UCSNet DC 750V

npueoAb!

Omron F7
Varispeed

TepmuHan
onepatopa

CraHouHas
' navens

==
MatunHa peanbHoro
Bpemenn (MPB)

Puc. 4. TokapHbisi cranok CACTA CA-700

VHTerpmpoBaHHbIi
cepsonpusog ClLL-10

Control Techniques
Unidriv_e SP

CAN-PCl-KapTa
Marathon

CANbus

WnuHpens '
ELTE TMPE-3

S
- MNpombiwneHHas
= Knaeuatypa

®pesepHO-rpaBMpoBasbHbIit
ctaHok KCMIM-500

Puc. 5. @pesepHo-rpasmposasnibHbIf CTAHOK MOA YNPABIEHMEM
CYry «AkenOMA Kortpon»

YaaneHHble
BXO/bl/BbIXOAbI

Cuctema YNy

KoHTponneps! npusoaos

Rexroth IndraDrive C ! Virrepdgicnchag 3

PCl-nnata
SERCANS III

CwnoBble 1 AaT4NKOBbIE
kabenu

MpeLn3noHHbIN KOOPAUHATHBINA CTON
Bosch Rexroth

Puc. 6. Mpewymsmonnsisi koopamHarHsii cron Bosch Rexroth
nog ynpasnenuem cuctemst Y «AkeuOMA Kortpon»

Bszaumopeiicteue cucrembr YITY ¢ koHTposuiepamMu
TIPUBOIOB oOcymecTBisgercs Ipu momolrnu PCI-turater
SERCANS wuepe3 mporpaMMHBIN IpaiiBep, OpTaHU3YIO-
muit mHTepdeiic odpaleHns K y9acTKy BHYTpEeHHEH ITa-
msatn SERCOS-mactepa. C moMolblo IpaiiBepa Tepeaa-
IOTCSl LIMKJIMYECKUe JaHHbIEe U TeKylliue 3HayeHus: B PB,
OCYILIECTBJISIETCSI aCMHXpOHHAas o0paboTKa MapaMeTpoB
npuBooB i SERCANS-m1aThl, MpoUCXOAUT IIpUEM M-
arHOCTMYECKUX coobuIeHmit oT BceX y3710B SERCOS certn.

OcHOBHOI (pyHKUMEIN IpaiiBepa SIBISIETCS TPOLIECTY-
pa obpaboTtku npepwiBaHuii (Interrupt Service Routine,
ISR). Ilo mpuxomy KaXXmoro mpepbIBaHUs IIPoIeaypa

MPOBEPSIET MPUYMHY €r0 BOBHUKHOBeHUs. B ciyyae 1o-
CcTyrieHus uHGopMauuu ¢ mpuBoaoB (AT-TenerpaMMbl —
Answer Telegram) mocyienoBaTeIbHO BbI3bIBAIOTCST (PYHK-
LMY YTSHUS U 3aITUCU IIUKJIMYECKUX TaHHBIX.

3akntoueHune
IIpemnoxeHHbIlE €cMOCOO co3daHus MYJBTUIPOTO-
KojbHOM cucteMbl YITY TexHonsormyeckum ob6opyao-
BaHUEM TI03BOJIIET KOMIIOHOBATb €€ MO pa3inyHbIe
TEXHOJIOTMYECKNE MPUMEHEHMUS C UCITOJb30BAHUEM CTaH-
JIApTU30BaHHBIX MPOMBIILIEHHBIX MPOTOKOJIOB OOMEHa
JNaHHBIMM JUJISI OpraHu3auuu yrpasieHus B PB wucro-
HUTEIBHBIMM YCTPOMCTBAMU U MOIYJISIMU BBOIa/BHIBO/IA.
[Ipu 5TOM apxXMTEKTypa CUCTEMBI OCTACTCSI HEU3MEHHOM,
MEHSIETCSI TOJIBKO alllapaTHBIN ypOBeHb M KOMMYHUKAa-
IMOHHAs cpefa. Takoil IMOAX0o COKpalaeT BpeMs amall-
Tauuu cucrtembl YITY K cTaHKam, UCIOJb3YIOIIUM KOM-
IUIEKTAllMM Pa3HBIX IIPOU3BOAWTENICH, M CYIIECTBEHHO
pacImpsieT TOTeHIMAIbHBIN TUAIIa30H ¢¢ IPUMEHCHMSI.
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