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Hacrosiiiee pyKOBOACTBO MO 3KCILTyaTalluy MPEAHA3HAYCHO ISl O3HAKOMJICHHS C TIPUHIIH-
1IOM JICHCTBHUS U TEXHUYSCKUMH XapaKTEePHUCTUKAMU KOHTPOJLIepa JIOTHYECKOTO MPOrPaMMHUPYEMOTO
ITJIK3000KPAY3.035.004 fanee — koHTpoOJLIED).

[Tporpammupyemsriii moruueckuii koutposiep I[IJIK3000 npennaznaven mis coopa, obOpa-
00TKM MHPOPMALIUU U YHpPaBICHUs OOBEKTaMU MPU MOCTPOSHUM KaK JIOKAJBHBIX, TaK U pacupere-
JICHHBIX CHCTEM aBTOMATH3aLMH TEXHOJIOTHYECKUX IMPOLIECCOB PA3IMYHOIO YPOBHS CIOXHOCTU (B
TOM YHCJIE JUIsI OTBETCTBEHHBIX MPUMEHEHUH U MPHU NOCTPOCHUU CHUCTEM IMPOTHBOABApUITHON 3allu-
ThI). KOHTpOJUIEp MOXET MPUMEHSTHCS Ha ONACHBIX IMPOHM3BOJCTBEHHBIX OOBEKTaX HE(PTSIHOW U
ra30BOil MPOMBIIUIEHHOCTH, HEPTEXMMHUYECKHX M HedTenepepadaThIBAIONINX MPOU3BOICTB, MOA-
3€MHBIX XPaHWJIMI] Ta3a, MarucTPajbHBIX TPYOOIPOBOJOB, CETEH ra30paclpenesieHus W Ta3oIo-
TpeOIeHUs.

KonTposiep moctpoeH mo MoaylisHOMY IpUHIOUIY. B ero coctaB BXomaT 6a30BbIe MOIYIIH
(mpoueccopHbIii U MHTEP(EHCHBII) U MOJYJIN paclIMpeHus: (MOIYIH BBOJA-BbIBOJIA, KOMMYHUKAIIH-
oHHbIe MoayH). KoHTpoIutep u Moy, BXOJSIIIHAE B €0 COCTaB, OTHOCSITCS K MPUOOpaM KOHTPOJIIS
U peryiaupoBaHus TexHonorunyeckux npoueccoB no 'OCT P 52931-20081 k mporpammupyemMbiM
koHTpoepam o 'OCT P 51841-2001.

Hacrosimmee pykoBOACTBO IMpeaHA3HAUYEHO s OKCIUTYyaTallUOHHOTO IEpCcoHaja U
WHXEeHEePOoB-TTPoeKTUpoBIIUKOB ACY TII.
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1 Onucanue u padora KOHTPOJLIEpPa
1.1 Ha3nauyeHue

1.1.1 lMporpammupyemsiii morunueckuii konTposuiep [IJIK3000 nmpeanaznaueH ajis moCTpoeHUs
YOpaBpIdrOmux “ I/IH(l)OpMaI_[I/IOHHBIX CUCTCM aBTOMATU3allUKM TCXHOJIOTMYCCKHUX IIPOLICCCOB
Pa3IMYHOTO YPOBHS CIIOKHOCTH, BKIIFOUYAIOIMINX B Ce0s CUCTEMBI OJIOKMPOBOK W TPOTHBOABAPUHHOMN
3alIUThI.

Kontpomnep ucnonsizyercs it coopa, 00paboTku WHPOPMALIUKA U YIIPABICHHUS] 00BEKTaMH
B CXEMax JIOKAJbHOT'O YIPABJICHUS WMJIM B COCTaBE PACHPEAETICHHBIX CHUCTEM YIPaBICHHS:
arperaTHas aBTOMaTHKa, KOHTPOJIMPYEMbIE ITyHKTHI TeJIEMEXaHUKH, LIEX0Basi aBTOMaTH3aLMsl
Ha NMPOU3BOACTBAX C HEMPEPHIBHBIM U EPUOTUIESCKAM IPOU3BOJCTBEHHBIM IIUKJIOM.

KonTtposiep umeer 1Ba UCIIOJHEHHS IO KOHCTPYKTUBY — KPEHTOBOE U KOMITAKTHOE.

B KpelTOBOM HUCIIOJIHEHUU KOHCTPYKLUS KOHTPOJLIEPA I103BOJISACT:

— BCTpauBaTh €r0 B CTaHAAPTHBIC IEKTPOTEXHUYECKHE MIKA(bl WU JIPYroe MOHTaXHOE 000-
pynoBaHue (KOHTPOJUIED BBIIOJHEH B KOHCTPYKTHBE, OCHOBAHHOM Ha KOHCTpYKTHBE «EBpoMexaHnKa»
pa3mepa 6U);

— BCTpauBaTh B MaJIorabapuTHbIE HEBEHTHIIMPYEMbIE IIKA(BI;

— IPOEKTHPOBATh Pa3INYHbIe KOH(UTYpALMU KOHTpOJUIEpa — BBIOMpATh PA3JIUYHBIC THITHI
MOJTyJieil BBOIa-BBIBOJIA U UX KOJIMYECTBO;

— MPOEKTUPOBATh KOHTPOJLIEPHI, COCTOSIINE OT OJHOTO J0 TpeX KpeiToB (Bcero no 39 mony-
JIel, BKITF0Yast MOJYJTb IICHTPAIBHOTO TpoIieccopa U HHTepdeiicHbIe MOIYIH).

B KOMIaKTHOM HCIIOTHEHUH KOHCTPYKIUS KOHTPOJIIepa MO3BOJISET:

— BCTpauBaTh €ro B MajorabapuTHble KopIyca OJIOKOB yNpaBJIEHUS, B TOM YHUCIE C BUAOM
B3PBIBO3AIIHUTHI TUIIA «B3PbIBOHEIPOHHIIaeMas 000ouka» - EXd ,craHmapTHBIC AIIEKTPOTEXHUYECKHE
mKaQbl WK IPYroe MOHTAXXKHOE 000pYAOBaHHE;

— BCTpauBaTh B MaJlorabapuTHbIE HEBEHTUIIMPYEMbIE IIKA(BI;

— IPOEKTHPOBATh Pa3INYHble KOH(UIYpalMu KOHTpoOJUIepa — BBIOMpATh PA3JINYHBIE THIIbI
MOJTyJiel BBOAA-BBIBOJA U UX KOJIMYECTBO;

— IPOEKTHPOBATh KOHTPOJUIEPHI, BKItoUatomue 10 250Moyseit pacimpeHus ¥ T0IycKaroIme
NOJKJIIOYEHUE YIaJICHHBIX U3MEepUTENell MOAyJIel U3 COCTaBa KOHTPOJLIEPA.

Obnactu mnpumeneHus: koutpoiuiepa: ACYTII BbeicOKOW U CpegHEH  CIIOKHOCTH
OPeNNpUSTA  pa3MuHBIX ~ OTpacieil  (9HepreTMueckue, XuUMHYeckwe, Hedre- u
razo/100bIBaIOIINE U TIepepadaThIBAIONINE U T.11.).

1.1.2 OcHOBHBIE OCOOEHHOCTH KOHTPOJIIEpA

OcoOeHHOCTH KPEHTOBOTO UCTIOTHEHUS:

— MOCTPOCHHE KOHTPOJUIEPa, COCTOSIIETO U3 OJHOTO, ABYX, TPeX KpelToB (Bcero g0 36 Moy-
JeH pacmupeHust — ycTpoictB cBsazu ¢ 00bekToM (YCO) ¢ MakCHMalbHBIM KOJaudecTBOM 1726 muc-
KPETHBIX KaHAJIOB BBOJIa-BbIBO/Ia Wik 864 aHAIOTOBBIX KaHajla BBO/Ia-BbIBOIA);

— CIeNUaIbHOE MCTIOJHEHUE KOHTPOJUIepa JJIsl OTBETCTBEHHBIX MPUMEHEHUI C pe3epBUpOBa-
HUEM IPOIECCOPHOTO MOIYJISl KOHTPOJIIEPa M €T0 BHEITHUX KaHAJIOB CBSI3H,

— CIELMAIBHOE UCIIOJIHEHUE C MOJHBIM PE3EPBUPOBAHUEM BCEX MOIYJIEW KOHTPOJUIEPA IIyTEM
,Z[yGHHpOBaHI/I}I JJIs1 UCIIOJIb30BaHUA B CUCTEMAxX HpOTHBO&BapHﬁHOﬁ 3alUTHI,

— MHOro()yHKIIMOHAIbHBIE KaHAITbI (KaK BXOJIbI TAK M BBIXO/IbI) HA MOIYJISIX BBO/Ia-BBIBO/IA;

— IIMPOKHE KOMMYHUKALIMOHHBIE BO3MOKHOCTH — B COCTaB KOHTpPOJIJIEpA MOXET BXOIUTH 10
100wunTepdeiicoB RS-232/RS-485;

— wnamuuue nByx Fast Ethernatopros 10/100BASE-TXua nieatpainsHoM nporieccope (LIIT);

— BXOASAIMA B cocraB KoHTpouiepa Fast Ethernetkommyrarop ¢ MOIAEp:KKOM MOPTOB
10/100BASE-TXu moptoB 100BASE-FXmtst moakirodeHns K ontuaeckuM cetsm Ethernet;

6 KPAY3.035.004P5




OCOOEHHOCTH KOMITAKTHOTO MCIIOJTHEHHSE:

— MOCTPOCHHE KOHTPOJUIEPa, COCTOSIIETO M3 MOMAYJS IEHTPAIBHOTO IPOIleccopa U MOIYJICH
PACIIUPEHUS, TTOIKITIOYECHHBIX K ¢TMHON CHCTEMHOM IIHMHE;

— ayOnupoBaHHAs IIWHA TIEpeIavn JaHHBIX;

— wnanmuuue oxHoro nmopra Fast Ethernet 10/100BASE-TX m@HTpalibHOM MIPOIIECCOPE;

OO61e 0COOEHHOCTH KPEUTOBOTO U KOMITAKTHOTO MCIIOJIHEHUI KOHTpOJUIEpa:

— TrajJbBaHMYECKas W30JIILHUS BCEX KaHAJIOB BBO/IA-BBIBOJA (IMCKPETHBIX M AHAIOTOBBIX);

— BBICOKAsl TOYHOCTh U3MEPEHHS CUTHAJIOB JaTUYUKOB,;

— BO3MOXHOCTb ITUTAHUS JATYUKOB C MHTEP(PEHCOM «TOKOBas METJIS» HEMOCPEACTBEHHO OT MO-
JyJIe KOHTPOJUIEPA;

— pa3BUTas CUCTEMA JUATHOCTHKH,

— Ppa3BUTHIEC CPEICTBA KOH(PUTYPUPOBAHHS MOYJIEH paciiupenus U pecypcoB moayist LIIT;

— IIUPOKHE BO3MOXKHOCTH SHEProcOepeKEeHNU.

Kontpomnep ITJIK3000 npenocrasisier paspadotunky ACYTII BO3MOXHOCTH cO37aHu,
3arpy3Kd M OTJQAKM MPHUKJIAJHBIX POrpaMM, MCIOJIB3YS SI3bIKM TEXHOJIOTHYECKOTO
IPOrpaMMHUPOBAHUS B COOTBETCTBHH ¢ MeKayHapoaHbiM cTrangaptoM 'OCT P MOK 61131-3.

st pa3paboOTKHM TPOrpaMMHOTO OOECHEYCHHS MOTYT OBITh HCIOJIB30BAaHBl CHUCTEMBI
ISaGRAF u cpena «ITJIK-Auzaitnep». Cuctema 1S-aGRAF nognepxxuBaer pazpaboTky Ha
s3pikax IL, ST, FBD, LD u SFC.Cpena «ITJIK-/Iu3zaiinep» nmoaaepkxuBaeT pa3pabOTKy Ha
s3eikax ST, FBD u LD.

ITpr HEOOXOAMMOCTH peanu3aly CIEeUUAIbHBIX (QYHKINN, HE OXBAaUY€HHBIX MMEIOLIMMHUCS
cpeAaMu MpOrpaMMHMpPOBAHUS, Pa3pabOTKa MPUKIAJHBIX MPOrpaMM MOXKET OBITh BBINOJIHEHA
Ha s3pikax mnporpammupoBanus C/C++. Ilpu paspabotke Ha s3bikax C/C++ pa3BuThiit
NpOrpaMMHBIM  MHTEpdelc KOHTpoJuiepa MO3BOJSIET 3aJeHCTBOBAaTH BCIO JIOCTYIHYIO
(GYHKIIMOHATIBHOCTh C MUHUMAJIbHBIMU BPEMEHHBIMU 33EPKKAMH.

3arpy3ka MoAroTOBIEHHBIX MPUKIAIHBIX MPOTPaMM B MaMATh KOHTpPOJIEpa AJIs OTIAAKU U
BBITOJIHEHUSI MOKET MPOBOIUTHCS MO MOCeA0BaTebHbIM uHTEpdeticam (RS-232),mo cetn
Ethernet, ucronssysporokon TCP/IP, unumo 6ecipoBoanomy unrepdeticy Wi-Fi.

B kontpomnepe I1JIK3000, Gmaromapsi BBICOKONPOU3BOIAUTEIBHOMY LEHTPAIbHOMY
MPOLIECCOPY M ONTHUMAJBHOM apXUTEKType ammaparypbl M CHUCTEMHOIO MPOTPaMMHOIO
oOecrieyeHus, JOCTUTACTCS Malloe BpeMsl IepecyeTa TEXHOJIOTMYECKHX aJrOpUTMOB H
BBICOKAsl CKOPOCTh PEaKIMy Ha BHEIIHUE COOBITHUS.

OCHOBOI HCIIOJTHUTEIBHON CHCTEMBI SBISETCS CHCTEMHOE HpPOTpaMMHOE oOOecreueHue
(CIIO), obecneumnBaromiee JJOCTYIl KO BCEM pecypcaM KOHTpoiuiepa H 3(PQPEKTUBHOE
BBITIOJTHEHUE TIPUKIIATHONW MTPOrPaMMBbI MOJIb30BATES.

JIns JIOKaJbHOM WM yHAJEHHOM JMAarHOCTUKH COCTOSIHHUSL KOHTpPOJUIEpa, Il IPOBEIACHUSA
OTJIAJIOYHBIX M IYCKOHATAJO0YHbIX pabOT CHUCTEMHOE MPOrpaMMHOE OOecredyeHue HMeeT
ya100HOE BCTPOEHHOE CPENCTBO KOH(PUTYpHPOBAHUS M TECTUPOBAHMS COCTOSHUS PECYpCOB
KOHTpOJIIepa, OCHOBaHHOE Ha MHTep(eiice «komanmHou cTpoku». Jloctyn k uHTEpdeicy
«KOMAaHJHOW CTPOKHU» MOYHO MOJYYHTH [0 BCEM MIPUBEACHHBIM BhIIIIe HHTep(dericaM CBSI3U.

1.20061ue cBeaeHus

1.2.1 UcionHeHus KOHTpouIepa

Kontpomnep ITJIK3000npeacrasnser co0oif TEXHOIOTHUECKUI TPUOOD, MpeHA3HAYCHHBIN
st mpumenernss B ACYTII pasnumdroro macmraba ¢ TOBBIIICHHBIMH TPEOOBAaHHUSIMHU K
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OBICTPOJCHCTBUIO U HAJIGKHOCTU (DYHKIIMOHUPOBAHHUS, B TOM YHCIIE B CHCTEMaX OJOKHPOBOK,
MPOTHUBOABAPUMHBIX 3AIUT, CHCTEMAX arperaTHOM M IIE€XOBO aBTOMATHKH.
Kontpomiep umMeer 1Ba HUCHONHEHUS TO KOHCTPYKTUBY— KpEWTOBOE U KOMIIAKTHOE.
HcrionHeHns OTIINYAIOTCS MEXaHWIECKOW KOHCTPYKINEH N MPUHIUIIOM MacIITa0OMpPOBAHHUS.
Kontpomnep B KpeHTOBOM HCIONHEHMM HMMEET TpPU HWCHOJHEHUS M0 HAaJeKHOCTH:
CTaH/IapTHOE, /ISl OTBETCTBEHHBIX IPUMEHEHHH U C TIOJIHBIM PE3EPBUPOBAHUEM.
1.2.1.IKpeiliTOBOE UCTIOTHEHNE

B cocraB kKoHTposuiepa KpEeHTOBOIO MCIIOJHEHHS MOIYT BXOAWUTH KPEUTHI C Pa3In4dHBbIM
KOJIMYECTBOM YCTAaHOBOYHBIX MeCT Juis Moxyieil pacmupenuss (ot 3 mo 12). Kpome
YCTAaHOBOYHBIX MECT JJISI MOJYJIEM pacIIMpeHusi B KaKIOM KpeHTe 3ape3epBUPOBAHO OHO
CIeIATM3UPOBaHHOe MeCTO (KpaiiHee JeBOe), Kyla YCTaHABIMBACTCS TOJBKO MOMAYIb
LEHTPAJIILHOTO Tpolieccopa Wi UHTep(eHCHBI MOTYb. Y CTAaHOBOYHBIE MECTa JJIsI MOJYyJeH
paciiipeHus — YHUBEpCaJbHbIe, MOJYJIN PAaCHIMPEHHUs YCTAaHABIMBAIOTCS B HUX B JIIOOOM
MOPSIAKE.

KonTposnep KpeMToOBOro HCIOJHEHUSI MOKET COCTOATH U3 OAHOTO, IBYX WIIM TPEX KPEUTOB.
B crammaptHyr0 KOHQUTrypaluio KOHTpOJUIepa BXOAWT OJWH MOMYJb IEHTPAIHLHOTO
mpoleccopa U MOXET YCTaHaBIMBAaThCs 0 36 MOIyseil pacmMpeHus BBOJA-BBIBOJA, WIIH
OTHOBpPEMEHHO 10 12 Momynel pacmmpeHus cBsizu u 24 MOAy/lel pacliupeHus BBOJA-
BBIBOJIA.

B oaun W3 KpelToB, BXOJALIUX B COCTaB KOHTPOJUIEpA CTaHIAPTHOTO UCIIOIHEHUS, T0KEH
OBITH YCTAHOBJIEH MOJYJb IIEHTPAJBHOTO Tpoleccopa. Takoil KpeWT o0o3HayaeTcs Kak
OCHOBHOH. B ocTasbHbIe KPEeUThI (€CIM OHHM HMCIOJB3YIOTCS) Ha CIEIHATU3UPOBAHHOE MECTO
YCTaHABIIMBAIOTCS MHTEP(ECHbIE MOIYJIM, KOTOpPbIE CIyXaT JUisi OOMEeHa JaHHBIMHU MEXITY
MOAYJIIMH paclidpeHuss B 3TuX Kkpedtax u MIIL. OTu KpelTsl — IONOJHUTEIBHBIE.
WnTepdeiicHble MOIyIU ¢ MOAYJIEM LEHTPAJbHOTO IpOIEeccopa COSAUHSIOTCS KalelsiMu U
00OMEHUBAIOTCS JAaHHBIMU IO COOCTBEHHOMY IIPOTOKOIY KOHTPOJLIEpA.

B wucnomHeHMM 11 OTBETCTBEHHBIX NPUMEHEHUH B COCTaB KOHTpOJUIEpa BXOJIWUT JIBA
MOAYJSl LEHTPAIbHOTO MPOLECCOopa, YCTaHABIMBAEMbIX B OCHOBHOM KpeuT. CoeluHEHHE
pesepBupoBaHHbIX  Moayaei IIITY mnpoussomutcst dwepe3 wuntepdeiic Ethernet 2.
JIonoNHUTENBHBIE KPEUTBI B 3TOM MCHOJHEHWHM HE MCHOJB3YIOTCA. MaKkCuMallbHOE
KOJIMYECTBO MOJYJIEM pacCIIMpEHUs, YCTAHABIMBAEMBIX B OJWH KPEUT KOHTpoOJUIepa IS
OTBETCTBEHHBIX NpuMeHeHuid, 10miT.

B ucnosiHeHn# ¢ OJIHBIM PE3epBUPOBAHHEM B COCTaB KOHTPOJUIEpA BXOJUT ABOMHON HAOOD
HEOOXOJMMBIX KpPEHTOB M MOAYNEH, MOJHOCThIO NyOnupyroumx apyr apyra. CoeauHeHue
PE3epBUPOBAHHBIX ~ KOHTPOJUIEPOB  MPOM3BOAMTCS  yepe3 wuHTepdeiic  Ethernet 2.
MaxkcuManabHOE KOJIUYECTBO JOMOTHHUTEIBHBIX KPEHTOB 2 mT. MakCUMalbHOE KOJIHYECTBO
MOAYJIEH pACIIMPEHUs, YCTAHABIMBAEMBIX B OJMH KPEWUT KOHTpOJUIEpa IJIsi OTBETCTBEHHBIX
npuMeHeHnid, 12 mr. Moaynau pacmiupeHusi CBS3M MOTYT OBITh YCTaHOBIIEHBI TOJBKO B
LEHTPaIbHbIE KPEUTHI KOHTPOJIIIEPOB.

KonTpomnep nogaepxuBaet QyHKIIMIO aBTOONPEICICHUS TUIIA MOIYJIeH. DTO 03HAYAET, U4TO
MpY YCTAHOBKE B KPEUT MOJYJIEH pacliupeHus nocie BkiaoueHus: nutanus 110 kouTposiepa
camo ompenenser ux tunsl. Ilpu 3amene moaynsa u3 cocraBa 3UII HeT HEOOXOIUMOCTH B
ITOBTOPHOW HACTPOWKE MOJ JAaHHOE NPUMEHEHWE, HACTPOEHHBIE MapaMeTpbl aBTOMAaTUYECKH
3aMUIIYTCSl B HOBBII MOJYJIb.

OO6mwit BuJ KOHTpOJUIEpa B KpEUTOBOM UCIIOJIHCHUH MpUBEICH Ha pucyHke 1.1.
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Pucynox 1.1

1.2.1.ZKoMIaKkTHOE UCITOJIHEHNUE

B coctaB koHTposiepa KOMIAKTHOTO MCIIOJHEHUS BXOIAT MOJYJIM, PAclOJOXEHHbIE Ha
€IMHON CHUCTEMHOW muHEe. MOIyIu COSAMHSIIOTCS MEXIy co00ii B COOpPKY C TOMOIIBIO
UIMHHBIX coeAuHUTEeNeH. g MOAKIIIOUeHUsI TUTaHUs K cOOpKe U JJI MOJKIIIOUEHUS APYTUX
cOOpOK K CHCTEMHOH IIMHE MCIOJIb3YeTCs] OTBETHAsl YacTh pa3beMa C KJIeMMaMH IOJ BUHT,
MOJKIIIOYAIONIAsCS K pa3beMy CHCTEMHOM HIMHBI Ha IIMHHOM coenuHuTene. KoHcTpykuus
pazbpemMa HCKIII0YaeT HENpeaHAMEPEHHOE PACCOEAMHEHHE.

Moaynb HEHTPAIbHOTO MPOILIECCOpa PEKOMEHAYETCS YCTaHABIMBATh Ha KpaWHEW JeBOu
no3unuu cOopku. ITopsiiok pacmonokeHus: OCTalbHBIX MOAYJICH HE UMEET 3HAaYCHUSI.

Ha oxHOW cHcTeMHOW HIMHE MOXET OBITh pacmoyiokeHo g0 250 mojmyneidt pacimpeHus.
KonmdecTtBo B3auMHO OOBEAMHEHHBIX COOPOK M KOJHYECTBO MOMAYJIECH B OJHON cOOpke
OTIpEETAIOTCA KOHCTPYKTUBHBIMHU TPEOOBAHUSAMHU K TPOEKTUPYEMOIl cCcTEME.

Hactpoiika KoHTpojulepa NpPOHM3BOIUTCS C TOMOILIbIO TMPOTPAMMHOIO OOECIIEUCHHUSI.
[IpuBsizka Moayns K MO3ULIMU B COOpPKE MPOU3BOAUTCSA MO €ro 3aBojckoMmy Homepy. Ilpu
3ameHe Moayiis u3 coctaa 3MII HeoOXxoarMa HacTpoiika KOHQUTYPALIMU KOHTPOJLIEepa.

OOmuii BU KOHTPOJUIepa B KOMITAKTHOM HCIIOJTHCHUH MTPUBECH Ha pucyHke 1.2.
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Pucynok 1.2

1.2.2 JInarHoctrka paboOThI KOHTPOJIEPA U €r0 KOMITOHEHTOB

Konrpomnep IIJIK3000 wumeer pa3BuTble CpeAcTBa HAayaJlbHOW ¥ HENpPEPHIBHOU
JMArHOCTUKHU. JIMarHOCTHPYIOTCS IIETIOCTHOCTh HACTPOCYHBIX MAHHBIX M KaJTMOPOBOYHBIX
K03()(HUIIMEHTOB B MOCTOSIHHOW MaMSATH MOJYJEH, THarHOCTUPYETCS LEIOCTHOCTh JaHHBIX W
BpeMsi 00panieHus Ipyu OOMEHE ITaHHBIMU MEXIy MOIYJISIMH, KOJIMYECTBO IIUKIIOB 3alTUCH BO
Flashfiamsate Momyss, OTCIEKMBACTCS TEMIIEPATYPHBIA PEXUM PabOTBI MOIYJIS W Jp.
JlnarHocTrKa BHEIIHUX IETel BKIIIOYAeT KOHTPOJb JIMHUM CBSI3U C JAaTYUKaMH Ha OOpHIB,
KOHTPOJIb HAJIMYHUS BBIXOJHOTO HAINPSDKCHUS ISl TUCKPETHBIX BBIXOJAOB (IPU OTKIFOYEHHOM
KJIFOU€), KOHTPOJIb BBIXOJIa CUTHANIA JIaTUYMKA 3@ FPAHHIIBI HHTEPBaJa U1 aHAJIOTOBBIX BXOJIOB.
Kpome  TOoro,  KOHTpPOJIMpYETCS  COCTOSIHUA  KaXJIOro  JHUCKPETHOTO  BBIXOJA
(paboTOCIOCOOHOCTh KJIFOYa, OOPBIB), KOHTPOJIUPYETCS AMANa30H BBIXOAHOIO CHTHAA JUIs
aHaJIOTOBOTO BBIXO/IA.

1.2.3Tlutanre KOHTPOJUIEpPA U 3aTUTHOE 3a3eMJICHUE

[luraHre KOHTpoJUIEpa BBIMOJNHIETCS OT WCTOYHUKOB MHUTAaHHS C HOMHHAIBHBIM
HanpspbkeHreM 24 B (aMmiuTyaa BXOAHOTO HampspKeHHs MoxeT MeHsaThes ot 10 o 32 B),
mbo or cetu AC 220B, 50 I'm mpu mnpuMEHEHHM BHEIIHETO WCTOYHHMKA MUTAHUSA M3
KOMITJIEKTa TIOCTaBKU. [ Kaxoro KpeliTa KOHTpoJuiepa B KPEHTOBOM HCIIOJTHEHUH MOJKET
UCIIOJIb30BATHCSI CBOM MCTOYHUK HMJIM MOXET OBITh HCIIOJIb30BaH OJWH HCTOYHUK JUIS
HECKOJIBKHX KpeWToB. J[IT KOHTPOJIJIEPOB B KOMIIAKTHOM HCIIOJTHEHUH NMUTAHUE U 3AIIUTHOE
3a3eMJICHHE TIOJKITIOYAIOTCS K pa3beMy CUCTEMHO IINHBI.

1.2.4 3ammra 1 6e30MacCHOCTh

C menpio obecredyeHUs 3alUTHOTO 3a3emiieHHs KoHTpoiuiepa mo ['OCT 12.1.030-81
Kopryca KpeWToB mMeroT KoHTakThl Thma 3B mo I'OCT 21130-75 s moacoeauHCeHHS
3a3eMJISIOIIMX TPOBOJHUKOB. 3a3eMJICHHE B KOMIIAKTHBIX KOpITycax HMEETCs B pa3beMe
MIMHHOTO COCMHUTEIIS.
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Kontpomnep ITJIK3000 ucnons3yercsi, Kak NMpaBuio, B IMIKa()HOM HCIOIHEHHH, KOTOPOE
obecrieunBaeT HeoOxomumyro creneHb 3amuTel mo ['OCT 14254-2015 ypoBeHb ImbLIe- H
Opeisro3amuthl — |P54 u BbIlie) ¥ TOJKIIOUCHHE BHEHMIHMX KaOeled OT JaTYMKOB HJIH
MCIIOJIHUTENIbHBIX YCTPOUCTB.

[To cmoco0y 3ammThl 4YeIOBEKa OT TMOPAKEHUS DIEKTPUYECKHM TOKOM KOHTPOJUIEP
cootBercTByeT Kimaccy | (TOCT 12.2.007.0-75).

KoHCTpyKIlMs KOHTpOJUIepa YAOBIETBOPSET TPEeOOBAHHSIM TOXAPHON O€30MacHOCTH IO
I'OCT 12.1.004-91. Ilpy W3roTOBJICHUHU KOHTpOJUIEpAa MPHUMEHSIOTCS TPYAHOCTOpAaeMbIe
MaTepuaibl, He paCIpOCTPAHSIONINE TOPEHHUE.

ITo oGecrneuenunto oOmMMX TpeOOBaHMI K O€30MACHOCTH MPOU3BOJICTBEHHOTO 000PYI0BAHUS
koHTpoiutep coorBercTByeT 'OCT 12.2.003-91.

1.2.5lonkirouenne BHEITHNX IEEH

[MoaxmroueHue kabesneil BHEITHUX JTaTYUKOB WIIM UCTIOHUTEIIBHBIX YCTPOHCTB (00BEKTOBBIX
Kabesell) K KaHalaM BBOJA-BbIBOJA, HMHTepdeiicaM CBA3M KOHTPOJUIEPA BBIMOJIHIECTCS C
JIMLIEBOM CTOpPOHBI. JlJIsI MOAKIIOUEHUs Lieneld BBOAA-BBIBOJA K KOHTPOJUIEPY KPEWTOBOTO
UCIIOJHEHUST MMPUMEHSIOTCS pa3beMbl THa RJ-21 fipyrue pacmpocTpaHeHHbIE 0003HAUYECHUS
Telco, Amphenolkxa 50 konTakToB. JIJ1s1 OAKITFOUEHUS 1IeTIel BBO/Ia-BhIBO/Ia K KOHTPOJLIEPY
KOMITAaKTHOTO MCIIOJIHEHUSI MPUMEHSAIOTCS ChEMHbIE KJIEMMHbIE OJIOKM Ha 36 KOHTaKTOB C
MPYXUHHBIM 32)KHMOM TMPOBOIOB, BKIIFOUaEMbI€ B KOMITJIEKT TOCTABKH MOIYJICH.

BHemnrHue cUrHambl peKOMEHAYeTCsl MOJKII0YATh Yepe3 MPOXOAHBbIC KiIeMMbI (Hampumep:
¢upmbr Phoenix Contact)ycranaBnmuBaemsie Ha DIN-peiiky.

1.2.6 OcHOBHBIE TTapaMeTPbl KOHTPOJIEpa

OCHOBHBIE TapaMeTPbl KOHTPOJLIEPa IpuBeaeHbl B Tabmuie 1.1

Tab6muma 1.1
HaumeHoBaHue napamMerpa 3HavyeHue
— KpEUTOBOE;
HcnonHenus KOHTpOJLIEpa MO KOHCTPYKTUBY
— KOMITAKTHOE

— 0e3 pe3epBUPOBAHHS;

— pe3epBUPOBAHUE MOYJIS IICHTPAIb-
HOT'O TPOLECCopa;

— [OJTHOE PE3ePBUPOBAHUE MOTYIICH
KOHTpOJUIepa

HVcrioHeHHsT KOHTPOJLIEPA 110 THITY PE3epPBHPO-
BaHUS (TOJBKO JUIS KPEHTOBOTO MCITOJTHEHHS)

Tunel kaHAJIOB BBOJA-BEIBOJA — aHAJIOTOBBIE BXOJbI C AUAIIa30HAMU
CUTHAJIOB.

ot 0 1o SMA,;
or 4 1o 20MA;
ot 0 o 20MA;
or 0 1o 10MB;
ot 0 o 5S0mB;
or 0 1o 100MB;
ot 0 o 500MmB;
or 0 1o 5B;

ot O no 10B;

OT MHHYC 5 110 1t0¢ 5 B;
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HanmeHnoBaHnue mapamerpa

3HaueHue

ot munyc 10 mo muroc 10 B;

curHaiel or TC mo T'OCT 6651-
20092)ot 7,96 10 214,210M;

curHanel ot Tepmonap nmo ['OCT P
8.585-20133);

— dHAJIOT'OBBIC BbBIXOAbI C AWaITa3oHaMu
CUT'HAJIOB.

or 0 o S5MA;

ot 0 1o 20MA;

or 4 1o 20MA;

ot 0 o 25MA;

oT MUHYC 5 110 TUTIOC 5 B;
ot munyc 10 no mroc 10B.
— IUCKPETHBIC BXOJIbI:

1) GICTPOACHCTBYIONIME “TOTEHIIH-
anbHble” WHUIIHATHBHBIC BXOIBI (pac-
MOJIOXKEHBI Ha MOJTYJIE IIEHTPATBLHOTO
mporieccopa, mpeHa3HaYeHbI ISl HC-
MOJIb30BAHUS B CUCTEMAaX IIPOTUBOABA-
PHITHO# 3aIUTHI) C KOHTPOJIEM OOPHIBA;

2) “noreHIManbHbIe” BXOIBI C KOH-
tposiem K3 u 0OprIBa 11e1u;

3) BXObI THIIA “CYyXOM KOHTAKT  C
koHTposieM K3 u 0OpriBa 11e1u;

— IUCKPETHBIC BBIXOIbI:

1) BeIXOBI THIIA “TPAH3UCTOPHBIN
Kiou”

2) BBIXOIBI THIIA “pene”.

Ilpumeyanue - KonmnuecTBo BXOJ0B U
BBIXO/IOB KOHTPOJUIEPA OMPEEIISETCS eTo
KOH(UTypaLue.

KomMmyHHUKaIIHOHHBIE TOPTHI/MHTEP(EHCH B Kpeii-

TOBOM HCIIOJTHCHUH
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Tunel uaTEpdEiicoB:

- RS-485 —10 1001t

- RS-232 =10 100mr.;

- Fast Ethernet 10/100BASE-T Xae
MeHee 2 mitT. (ompeaensercs
KOJIMYECTBOM ycTaHOBIeHHBIX Ethernet
KOMMYTaTOpPOB);

- Fast Ethernet 100BASE-FX —
OTIPEIENISIETCS KOJTHUECTBOM
ycranoBieHHbIX Ethernet
KOMMYTaTOPOB;




HanmeHnoBaHnue nmapamerpa

3HaueHue

- 802.11b/g Wi-Fi foabko mis
cBs3M ¢ ynpasistonum 11K
MOJIH30BATENS IIPU OTJIAJIKE MITH
HacTpoiike) — 1mT.

KoMMyHUKaIIMOHHBIE TOPTHI/UHTEP(EHCHI B
KOMITAKTHOM HMCIIOJHEHUU

- Fast Ethernet 10/100Base-TX -1
mT.;

- M30JIMPOBAHHBIM  IIEpEeHACTpau-
BaeMblii KOMMYHUKAITMOHHBINA TTOPT RS-
485 /RS-232 — tur.

- M30JIMPOBAHHBIM  IIEpEeHACTpau-
BAa€MbIil  KOMMYHHUKAIMOHHBIA  TIOPT
RS-485 /RS-232 — ihr.

- M30JIMPOBAaHHBIM KOMMYHMKaIU-
oHHblii nopt RS-232 — Turr.

- USB — lumr.

- CAN — 2mir.

HO,Z[I[ep)KI/IBaeMBIG KOMMYHHKAIIUOHHBIC IPOTO-
KOJIbI

Modbus RTU fiuent u cepsep)
Modbus TCP nueHt u cepsep)
DNP3 (outstation)

I'OCT P MDK 60870-5-101
I'OCT P MBK 60870-5-104

MakcumManpHbIe TabapUTHBIC pa3Meps! (11 o1
HOT'O KpeiiTa) KOHTpoJIepa B KPEeHTOBOM UCIION-
HEHMH, MM, He Ooee

485x266x200

MakcumanbHasg Macca OJHOTO KpeiTa KOHTPOJI-
Jepa B KpEHTOBOM HCIOJIHEHHH, KT, He OoJiee

16

MakcumanbHble TabapUTHBIE pa3Mepbl OHOTO
THITIOBOTO MOJYJISI KOHTPOJIIEPa B KOMITAKTHOM
ucnonHennu (BxI'x1) (pa3mep kaxmoii cOopku
KOHTPOJIIEpa ONpeIesIeTCs] KOIMYECTBOM B3anM-
HO 00BbEJIMHEHHBIX MOJTYJICH), MM, HE OoJiee

1815040

MaxkcumanbpHasi Macca OJTHOTO MOJYJISI KOH-
TpOJIIepa B KOMIIAKTHOM HCIIOJIHEHHH (TIPUBEICHA
MaKCHUMaJIbHasl XapaKTePUCTHKA, O0JIee moIpoOHO
CM. B OIIMCAaHHUU Ha KaX[bIil MOIyJIb), KT, He OoJiee

0,5

JlonmyCTUMBIN Mana3oH BXOJHOTO HAMPSIKEHUS
MUTaHKUS IIOCTOSIHHOIO TOKa (0€3 BHEIIHEro uc-
tTouHuka nutanus ot cetn 220B), B

DCor 100 32

JlonyCTUMBIN Jrana3oH BXOJHOIO HAIPSIKEHUS
MATAHUS IEPEMEHHOT0 TOKa MPHU UCIIOIb30BaHUU
BHEIITHET0 MCTOYHKKA nuTanus ot cetu 220B (om-
penensieTcs mapaMeTpaMH HCTOYHHKA MTUTaHus), B

AC or 10010 240
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HanmeHnoBanue napamerpa 3HaueHue

JlonmyCTUMBIY Mana3oH 4acTOThl BXOJAHOTO Ha-
NPsDKEHUS TUTAaHUS TIEPEMEHHOTO TOKa IIPH UC-
MTOJIb30BAaHUH BHEITHEr0 UCTOYHHKA ITUTAHUS OT
cern 220B (onpexensercst napameTpaMy UCTOY-
HUKA MATaHus), [ Ot 47 o 63

Omnpenensiercs pexKUMOM pabOThI U

MakcumanbHast moTpedasieMast MOIITHOCTh .
TUMAMH YCTAHOBJICHHBIX MOIYJEH

Ot munyc 40 no mmtoc 60,

Jlnamazon pabouux temmeparyp, °C
OTITMOHAIBHO OT MUHYC 61 110 TUTFOC

60
TeMneparypa TpaHCIIOPTUPOBAHUS /XpaHEHUS,
°C Ot Munyc 61 o rutroc 60
OTHOCHUTENBHAS BIAKHOCTD, (IIPH TEMIIEpATYpE
mwioc 25 °C), % Ot 5 10 95 0e3 KOHIEHCAIIUH BJIard
AtmocdepHoe naBienue, klla Ot 84 1o 106,7
YCTONYMBOCTE K BO3JICHCTBHIO CHHYCOWIAIb- N2 (mo I'OCT P 52931-2008)

HBIX BHOpaIuii BRICOKON 9aCTOTHI

IIpu nmocraBke xonTposepa ITJIK3000 moxeT KOMIUIEKTOBAaTbCS BHEUIHMMH HCTOYHMKAMU
IUTAHUS CIEAYIOMINX THIOB (B 3aBUCHMOCTH OT IMOTPEOIISIEMOIT MOIIIHOCTH):
— LWNZ2660-6E -123r;
—  LWN1601-6E — 25@rT;
DPP240-24-1 — 248Br;
DRA240-24A — 24@Br,
WDR-240-24 — 24®r.

1.2.7 DnekTpoMarHuTHasi COBMECTUMOCTD
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1.2.7.11o ypoBHIO SMHCCHH HHIYCTpUabHBIX paauornomex (MPII) cormacuo
I'OCT P 51318.22-99{a3nen 4) KOHTPOJIEP OTHOCUTCS K Kitaccy A.
1.2.7.2YpoBens smMuccuu KOHAYKTUBHBIX MIPII He peBbImaeT HOpM, YCTAaHOBJICHHBIX B

I'OCT P 51318.22-99¢a3nen 5), s obopynoBanus kinacca A. YpoBeHb SMUCCUH U3TY4aEMbIX
WPII He nmpeBbIlaeT HOPM, YCTAHOBIICHHBIX B pa3zeiie 6, s 06opyamoBaHus Kiacca A.

1.2.7.3YcTpoiicTBO yCTOWYNBO (YHKIIMOHUPYET MPH BO3ICHCTBUH HA HETO AJIEKTPOCTATHYEC-
ckux pa3psanos (OCP) cormacuo 'OCT 30804.4.2—2013h31¢e0 5).

1.2.7.4Y cTpoiicTBO YCTOWYMBO (YHKIIMOHUPYET MPH BO3JCHCTBUU HA HETO PaJMOYacTOTHO-
ro anekTpoMarauTHOro mojist cormacao 'OCT P 51317.4.3—-2006ph31en 5) npu crernenn xecTKo-

CTH UCHBITAHUN 3.

1.2.7.5Y cTpoiicTBO YCTOHYMBO (YHKIIMOHUPYET MIPH BO3JCHCTBUU HA HETO HAHOCEKYHTHBIX
UMIyIbCcHBIX oMex cornacHo 'OCT P 51317.4.4—-2007p63men 5).

1.2.7.6YcTpoiicTBO yCTOWYNBO ()YHKIIMOHUPYET MPU BO3ICUCTBUU HAa HETO MUKPOCEKYH/I-
HBIX UMITYJIBCHBIX IoMeX 0oubiioi sHepruu cornacHo ['OCT P 51317.4.5-99pasnen 5).

1.2.7.7Y cTpoiicTBO YCTOHYMBO ()YHKIMOHUPYET MPH BO3JCHCTBUU HA HETO 3JIEKTPOMArHUT-
HbIX nomex cornacHo 'OCT P 51318.22-99.

1.3 CocraB koHTpoOJLIEpa

1.3.1B cocrtaB KOHTpoJUIepa BXOJAT: MOAYJh ILEHTPAIHHOTO IMpoIeccopa, MHTEPHEUCHBIN

MOJyJIb, MOAYJIM PACIUIMPEHHS BBOIa-BbIBOJIA, MOJYJIN PACIIUPEHUS CBSI3U, KPEUTHI.

Koncrpyknus koaTposuiepa [TJIK3000mocTpoena Ha ocHoBe cTtangapta EBpomexanuka 19”
pasmep 6U. Moaynu BeimonHeHsl B popmare E3(233,35x1601m).

KonTpomnep npenHazHadeH Jisl yCTAaHOBKU B 3JIEKTPOTEXHUUECKHUE UM MOHTa)XKHbIE HIKa(BbI.

Creniens 3anmtsl 1o ['OCT 14254-2015 (IEC60529:2013)is kouTposuiepa IP20.
CocraB BXOAIIMX B KOHTPOJUIEP YCTPOMCTB, MpUBEICH B Tabmuie 1.2.

Ta6nuna 1.2 —CoctaB BXOASIINUX B KOHTPOJUIEP YCTPOHUCTB

HbIX TopToB RS-485 MX-485-16

Oo6o3HaveHune HaumeHoBaHUe yCcTpPOMCTBA YciaoBHoe
YCTPOIicTBA 0003HaYeHHE
Bba3oBbie MOJTYTN KPEUTOBOTO MCTIOJHEHUS

KPAY5.103.052 Mopaynb nentpaiibHoro mnpoieccopa MIIIT CPU
(CPU)

KPAY5.103.064 Monyns nentpanpHOro mporeccopa cuctem | CPU-S
6e3omacuoctu CPU-S

KPAY4.883.309 Wutepdeiicubiit Moxyas UM (IM) IM

Moayiiy paciiupeHus CBI3U KPEUTOBOTO UCIIOJHEHUS

KPAVY4.883.313 Moayab KOMMYyTaIlUU MOCJIEI0BAaTEIbHBIX RSSW-8
MOPTOB
RS-232/RS-483/KIII1-8 (RSSW-8)

KPAY4.883.312 Monyss Fast Ethernatommyraropa ESW-6C2F
MKE-6M20 (ESW-6C2F)

KPAY4.883.401 Monynbs MyJIbTHIUIEKCOpa TTociienoBarenb- | MX-485-16

JIOIOJIHUTENbHEIE YCTPOUCTBA I KPEUTOBOI'O NCIOJIHEHUS

KPAY5.422.007

Kpeiitr KP2012

CR-2012
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O0o3Hauenune HanmeHoBaHMe ycTpONCTBA YcaoBHoe
YCTPOMCTBA 0003HaYeHHne
KPAY5.422.008 Kpeiir KP2009 CR-2009
KPAY5.422.009 Kpeiir KP2007 CR-2007
KPAY5.422.010 Kpeiit KP2005 CR-2005
KPAY5.422.011 Kpeiir KP2003 CR-2003
KPAY5.422.013 Kpetit KP2010/] CR-2010-D
KPAY5.422.014 Kpeiir KP2007 1 CR-2007-D
KPAY5.422.015 Kpeiir KP20057] CR-2005-D
KPAY5.422.016 Kpetit KP2003/] CR-2003-D

KPAY8.610.551

3armyiika OJJHOCJIOTOBAas

Moyl pacIIMpeHHs BBOJIA-BLIBOAA KPEUTOBOT'O MCOJHEHHS

KPAVY4.883.310 Monynb AUCKPETHOTO BBOa-BHIBOIA DIO-16
MJIBB-16 (DIO-16)

KPAY4.883.311 Moaynbs aHaIOTOBOTO BBOa-BBIBOIA AlO-8

KPAVY4.883.311-01*| MABB-8 (AlO-8)

KPAVY4.883.364 Moaynbs BBOJIa aHAJIOTOBBIX CUTHAJIOB Al32-24

KPAY4.883.364-01 | Al32-24

KPAVY4.883.382 Mopynb BbIBOAA TUCKPETHBIX CUTHAJIOB DO16-24AD
DO16-24AD

KPAVY4.883.383 Mopynb BbIBOAA TUCKPETHBIX CUTHAJIOB D0O24-24AD

KPAVY4.883.383-01 | DO24-24AD

KPAVY4.883.384 Mopynb BbIBOAA TUCKPETHBIX CUTHAJIOB D0O32-24AD
D0O32-24AD

KPAY4.883.368 Monyinb BBOZja YaCTOTHBIX CUTHAJIOB DI12-24-F

Dl12-24-F

KPAVY4.883.375 Mopaynbs BBOJa AUCKPETHBIX CUTHAJIOB DI32-24

KPAVY4.883.375-01 DI132-24

KPAVY4.883.385 Mopynb BbIBOAA TUCKPETHBIX CUTHAJIOB D0O48-24AD

DO48-24AD

KPAVY4.883.386

Monyinb BbIBOJIa AUCKPETHBIX CUTHAJIOB
DO8-110DC-PWR

DO8-110DC-PWR

KPAVY4.883.387 Mopynb BEIBOAA TUCKPETHBIX CUTHAJIOB D0O16-220AD
D0O16-220AD
KPAY4.883.388 Moaynb BEIBOA TUCKPETHBIX CUTHAJIOB DO16-220AC
KPAY4.883.388-01 | DO16-220AC
KPAVY4.883.389 Mopynb BEIBOAA TUCKPETHBIX CUTHAJIOB D0O16-2200C
DO16-2200C
KPAVY4.883.390 Moaynb BBOJIa TUCKPETHBIX CUTHAJIOB DI48-24
KPAY4.883.390-01 | DI48-24
KPAVY4.883.391 Moaynb BBOJIa TUCKPETHBIX CUTHAJIOB DI24-220
DI124-220
KPAVY4.883.392 Moaynbs BBOJIa aHAJIOTOBBIX CUTHAJIOB All16-1U
All6-1U
KPAVY4.883.393 Mopayns BbIBOJAa aHamoroBbiX curHaimoB | AO12-IU

AO12-1U
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O0o3Hauenune HaunmeHoBaHMe ycTpONCTBA YcaoBHoe
YCTPOMCTBA 0003HaYeHHne
KPAY4.883.394 Mopnyne BBOzma/BeIBOa aHanoroeix cur- | Al60O6-IU-Hart
KPAY4.883.394-01 | nanos Al60O6-IU-Hart
KPAY4.883.436 Kontpomnep cucremsl oOHapyxkenust yre- | Al6-SOU
yek, moaens COY
KPAY5.103.060 Moaynbs BBOJIa aHAJIOTOBBIX CUTHAJIOB AlIT-12
AlIT-12
KPAVY4.883.459 Moaynbs BBOJIa aHAJIOTOBBIX CUTHAJIOB Al32-Hart
Al-32-Hart
bazoBble MOy KOMIAKTHOTO UCIIOJIHEHUS
KPAY3.857.029 Monyns porieccopa CPUC
KPAY3.857.043 Monyns niporieccopa CPU-C2 CPUC2
KPAVY3.857.043-01
KPAY3.857.042 Monynb nenTpaibHoro mpoieccopa cuctem | CPU-CS
6e3omacuoctu CPU-CS
JlononHUTENbHBIC YCTPOWCTBA 11 KOMIAKTHOTO MCIIOTHCHHUS

KPAY3.660.076

CoenuHuTENb NTUHHBII

Peiixa MmoHTa)XHag

Moayinu pacIiipeHds BBOIa-BLIBOIA KOMIIAKTHOI'O MCIIOJIHEHHUS
KPAVY3.857.028 Mopnynbs BBOJa-BbIBOIAa aHANOTOBEIX M auc- | DA-I01-C
KPAY3.857.028-01 | kpeTHBIX CUTHAJIOB
KPAY3.857.030 Mopayns ananoroBoro BBoja-seiBoga AlO-8 | AlO-8-C
KPAY3.857.030-01
KPAY3.857.031 Mopayns BBoma aHanoroBeix curHaioB | Al-161-C
KPAY3.857.031-01 | Al-161-C
KPAY3.857.032 Mopayns BBoma aHanoroBeix curHaimoB | Al-16H-C
KPAY3.857.032-01 | Al-16H-C
KPAY3.857.033 Mopyns BBOAa-BeIBoJa aHayoroBwix cur- | AIBAO8H-C
KPAY3.857.033-01 | namos AIBAO8H-C
KPAVY3.857.036 Monayns BBOja JUCKpeTHBIX curHanoB | DI32-24-C
KPAY3.857.036-01 | DI32-24C
KPAY3.857.037 Monayns BbIBOAAa JTUCKpeTHBIX curHanoB | DO32-24DC

KPAY3.857.037-01

D0O32-24D€C

KPAY3.857.038
KPAY3.857.038-01

Moayns BBOJA-BBIBOAA IJUCKPETHBIX CHT-
nanos DI16D016-24D€E

DI16D016-24D€

KPAY3.857.039
KPAY3.857.039-01

Moayns BBOJA-BBIBOAA IJUCKPETHBIX CHT-
nanos DI122D08-24D€C

DI22D08-24DC

KPAVY3.857.040
KPAY3.857.040-01

MO,Z[yJ'H: BBOJIa-BbIBO/JIa AHAJIOT'OBBIX U
nuckpeTHbix curnagoB DAH-102-C

DAH-102-C

KPAVY3.857.041
KPAY3.857.041-01

MO,Z[yJ'H: MOCJICAOBATCIIbHBIX TIOPTOB U

BBOJIa-BbIBO/Ia TUCKPETHBIX CUTHAJIOB
SSW5-DI10DO8-C

SSW5-DI10D0O8-C

* MHdopmManuio Mo UCTIOTHEHUSIM MOAYJS CM. B COOTBETCTBYIOIIEM pasjielie HaCTOSIIETO

PYKOBOJCTBA.
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Kparkoe onucanue BXOAAIMX B KOHTPOJUIEP YCTPOHCTB, MpuBeeHo B Tabnuie 1.3.

Tabnuma 1.3

YcioBHOe
o0o03HaYeHHe

Onucanue M KpaTKasi TEXHUYECKasi XapaKTepUCTHKA

YcrpoiicTBa KpERTOBOIO MCHOJHEHUS

CPU

Monaynp LeHTpaJdbHOTO mpoueccopa. Bkiouaer B cebs uHTEp-
¢eticapiit Moynb UM C yCTaHOBIIGHHOW HAa HEM ME30HMHHOM TLIa-
toit MIII1-287 KPAY4.883.308)

CPU-S

Moaynbs LEHTpadbHOTO Tpoleccopa cucteM OesomacHocTu. Ilo
cpaBHeHnio ¢ MoxyinemM CPU mmeer pe3epBUpPOBaHHYIO LIUHY IH-
TaHUS U HE UMEET BO3MOXKHOCTH IMOJAKIIIOUEHUS JOMOTHUTEIbHBIX
KpEeHTOB. AnmapaTtHoe U porpaMMHoe obecrieueHue MOIyIst ooec-
neunBaOT cooTBercTBUE TpeboBanusM ['OCT P MOK 61508-2u
I'OCT P M3BK 61508-3

IM

WNHuTtepdeiicHplii MOYITH

RSSW-8

Moayne KOMMyTaIKy MOCIeI0BaTeNbHBIX TOpTOB RS-232/RS-484

ESW-6C2F

Mopnynes Fast EthernetommyraTopa Ha HIECTh «MEIHBIX» IOPTOB
10/100BASE-TXu aBa «ontuueckux» mopra 100BASE-FX

CR-2012

KpeiT Ha 01HO MOCag0YHOE MECTO IS LIEHTPAIbHBIX MOAYJIEH U
12 nocaiouHbIX MeCT JUIsl MOJYJIeH pacIIUpEeHUs ¢ YCTAHOBJIEHHON
KpOCC-IUIaTON

CR-2009

KpeiiT Ha oaHO mocamoyHOe MECTO ISl HEHTPATbHBIX MOIYJIEH U
JEBATH IOCAJOYHBIX MECT I MOJYJIEW pacCUIMPEHHUs C yCTAHOB-
JICHHOM KpPOCC-TIaTOM

CR-2007

Kpeiit Ha 01HO OCaIOYHOE MECTO JI LIEHTPAIbHBIX MOAYJEH U
CEMb MTOCAJ0YHBIX MECT ISl MOJYJIEH paclIMPEHUsl C YyCTAHOBIICH-
HOW KpPOCC-IUIATOU

CR-2005

KpeitiT Ha oaHO mocamoyHOe MECTO ISl HEHTPATbHBIX MOIYJIEH U
IISITh MMOCAAOYHBIX MCECT IJIA Monyneﬁ pacumpeHmI C yCTaHOB.HeH-
HOW KpOCC-TIATOU

CR-2003

KpeiiT Ha 01HO TOCaIOYHOE MECTO /I LIEHTPAIbHBIX MOAYJIEH U
TPHU MOCAJAOYHBIX MECTa JJIsl MOAYJEH pACIIUPEHUs C YCTAaHOBJICH-
HOW KpPOCC-IUIATOU

CR-2010-D

KpeliT Ha 1Ba mocagoyHBIX MecTa JJIsl pe3epBUPYEMBIX 0a30BbIX
mosynei n 10 mocaouHbIX MECT JUIsl MOJTyJIEH paciupeHust

CR-2007-D

KpeliT Ha 1Ba mOCcagouHBIX MecTa JJsl Pe3epPBUPYEMBIX 0a30BBIX
MOJIYJIEN M CEMb MOCAJ0YHBIX MECT JIJIS MOJYJIEH pacIIupeHus

CR-2005-D

KpeliT Ha 1Ba mocagouHBIX MecTa JJsl Pe3epBUPYEMBIX 0a30BBIX
MOJIYJIEN M TISATh MOCAJA0YHBIX MECT JIJIs MOJYJIEH pacIIMpEeHUS

CR-2003-D

DIO-16

KpeliT Ha 1Ba mocagouHBIX MecTa JJsl Pe3epBUPYEMBIX 0a30BBIX
MOAYJIEH U TPU MOCATOYHBIX MECT JIJI1 MOAYJIEH pacliupeHus

Monyne conmepxut 16 KaHaIOB JUCKPETHOTO BBOJA-BHIBOJA.
JIBa cueT4rKa UMIYJIbCOB, HACTPAUBAEMbIX Ha JIIO0O0M U3 KaHAJIOB
BBOJIa. HIMBHAyanbHasi rajdbBaHUYECKasl pa3Bsi3Ka KaKJIOTo Ka-
Haja. Tun BeIX0Ja — MOJYNPOBOAHUK. THIIBI BXOJOB — «IOTEH-
[UAJTBHBIN» U «CYXOM KOHTaKT» C MUTAHUEM OT MOAYJIS

AlO-8

Moyib COAEPKUT BOCEMb aHAIIOTOBBIX BXOAHBIX KAHAJIOB M BO-
CEMb aHAJIOTOBBIX BBIXOJHBIX KaHAJIOB. I/IHI[I/IBI/I,Z[yaHBHa}I raJibBa-
HUYECKas pa3Bs3Ka KaKIO0ro KaHama. J(pama3oH msMepenus ot 4
10 20MA
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YcioBHOe
o003HaYeHHe

Onucanue M KpaTKasi TEXHUYECKasi XapaKTepUCTHKA

DO16-24AD

Monynb conepxut 16 AUCKPETHBIX BRIXOAHBIX KAaHAIOB.
WHauBuIyanbHas TalbBAaHUYECKAs pa3Bsi3Ka KaX0ro KaHaja.
Tun BBIXOJIa — 3JICKTPOMCXAaHHUYCCKOC PCJIC.
KommyTtupyemsrii Tok — 10 2 A (30B AC\DC)

D0O24-24AD

Moynb comepkuT 24 TUCKPETHBIX BBHIXOIHBIX KaHAA.
I/IHI[I/IBI/II[yaHBHaH TaJIbBaHUYCCKAad pa3BA3Ka.

Tun BbIX0/1a — TOTYIPOBOTHHK.

KommyTtupyemsrii Tok — 10 2 A (30B AC\DC)

DO32-24AD

Moaynb comepkuT 32 TUCKPETHBIX BHIXOAHBIX KaHATA.
lanpBaHKYECKas pa3Bsi3Kka BOCEMb TPYIIII 10 YETHIPE BBIXO/IA.
Tun BeIX01a — MOTYIPOBOTHHUK.

Kommytupyemsiii Tok — 10 0,5A (30B AC\DC)

DO48-24AD

Moynb comepxut 48 TUCKPETHBIX BHIXOAHBIX KAHAJIOB.
lanpBaHKYECKas pa3Bsi3Ka JBE TPYIIIBI 10 24 BBIXO/A.
Tun BeIX07a — MOJTYIPOBOTHHUK.

Kommytupyemsiii Tok — 10 0,1 A (30B AC\DC)

DO8-110DC-PWR

Monaynb COAEPKUT BOCEMb JMCKPETHBIX CHIIOBBIX BBIXOHBIX
KaHayoB. ['anibBaHMYECKas pa3BA3Ka JBE I'PYIIBI 110 YETHIPE BbI-
X0J1a ¢ BHYTPEHHUM NTUTaHUuEeM Kaxoi rpynmsl 110B.

C orpaHuueHuEM BBIXOJHOM MOIIHOCTH Ha KaXIyH TpYIIy
30BT

DO16-220AD

Monynb conepxut 16 AUCKPETHBIX BRIXOAHBIX KAaHAIOB.

WHauBuayanbHas TalbBaHUYIECKas pa3BsA3Ka 10 KaXIOMY KaHa-
ay. Tl BBIXOJ1a — 3JIEKTPOMEXAHUUECKOE pEIe.

KommyTtupyemsriii Tok: 10 2 A (220B AC) mo 0,28 A (220B
DC)

DO16-220AC

Monynb conepkuT 16 TUCKPETHBIX BEIXOAHBIX KaHAJIOB.
WunuBuayanbHas ralbBaHHYECKasl pa3Bs3Ka.

Tun BeIX0a — MOTYIPOBOTHHK.

Kommytupyewmsiii Tok: 10 2 A (220B AC)

DO16-2200x

Momynb comepKuT 16 TUCKPETHBIX BBHIXOIHBIX KaHAJIOB.
NunuBuayanbHas raibBaHUYECKast

pa3Bs3Ka 10 KaXIOMY KaHaly.

Tumn BpIX0Ja — MOJYIIPOBOJAHUK.

KommyTtupyemsrii Tok: 10 1 A (220B DC)

DI32-24

Monynb coiepXuT 32 AUCKPETHBIX BXOIHBIX KaHala.
["anpBaHMYecKas pa3Bsi3ka BOCEMb TPYIIIT IO YETHIPE BXO/A.
24B AC\DC, 10MA.

Cuerunku no 12 k[’ 110 BocsMHU KaHajIaM

D148-24

Monynb conepxuT 48 TUCKPETHBIX

BXOJIHBIX KaHaJoB. ['anmpBaHnYecKas pa3Bsi3Ka rPyIIbl BXOJIOB OT
[IMHBI TUTAHUS KOHTPOJUIEPA U 3a3EMIICHUSI.

24B AC\DC, 10MmA.

Cuerunku 1o 12 kI’ mo 8 ka"Hanam

DI12-24-F

Monaynb conepkuT 12 ObICTpBIX cueTynKoB. Jlnana3oH uamepe-
aus yactotsl — oT 0,510 100 00011

DI24-220

Monynb conepxut 24 AUCKPETHBIX BXOHBIX KaHana. UHIuBu-

NyalbHas TalbBaHUYECKasl pa3Bsi3Ka.
220B AC\DC, 10MA
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YcioBHOe
o0o03HaYeHHe

Onucanne M KpaTKasi TEXHUYECKasi XapaKTepUCTHKA

All6-IU

Monyinb conepxut 16 aHaTOTOBBIX

BXOJHBIX KaHaJIOB. IHAMBUIyaibHAs rajlbBaHUYECKAs
pa3Bsi3Ka Mo KaXI0My KaHamy.

Juanazonsl uamepenus: ot 0 10 SMA; ot 0 1o 20 MA,;
oT 4 1o 20MA; ot O 1o 5B; or O no 10B;

ot MuHYyC 5 110 Tuiroc 5 B; ot munyc 10 no muiroc 10B

Al32-24

Monynb coepkuT 32 aHAJIOTOBBIX BXOJHBIX KaHAJIOB C MH]U-
BHUIyaJIbHOM rajlbBAHUYECKOM pa3BsI3KOM.

lanbBaHMyecKkas pa3Bsi3Ka YEThHIPE TPYMIIBI 0 BOCEMb BXOOB.

Jnana3oHbl U3MEPEHUS

ot 0 1o SMA; ot 0 1o 20MA; ot 4 10 20MA

AO12-1U

Monynb conepxut 12 kaHaaoB BRIBO/Ia CUTHAJIOB TIOCTOSTHHOTO
TOKa ¥ HAMPSKSHHS ITOCTOSTHHOTO TOKA.

NuauBunyanpHas raibBAaHMYECKAs pa3BsI3Ka M0 KAKIOMY KaHa-
ny. JlnanazoHsl:

ot 0 1o 5MA; ot 0 1o 20MA; ot 4 o 20MmA; ot 0 1o 5B;
or Omo 10B

Al606-IU-Hart

Moaynb coIepKUT IECTh KaHAJOB BBOAA U BHIBOJIa aHAJIOTO-
BBIX CUTHAJIOB MMOCTOSSHHOTO TOKA U HAMPSIKEHUS TOCTOSTHHOTO
Toka. [lognepxuBaer nepenady AaHHbIX 110 poTokoiy Hart. -
JIMBUyaJIbHAs TalbBAHMYECKAS pa3Bs3Ka M0 KaKJAOMY KaHaly.
Jlnana3oHsl:

or 010 5MA; or O 1o 20MA; ot 4 10 20MA;

ot 0 o 25MA; ot MunyC 5 10 TUTFOC 5 B;

ot munyc 10 o urroc 10B

AIT12

Monynb conepxut 12 kaHanoB BBOJIa aHAJIOTOBBIX CUTHAJIOB
MOCTOSTHHOTO TOKA, HAMPSKEHUS MTOCTOSIHHOTO TOKA, CUTHAJIOB OT
TEPMOMETPOB COTPOTHUBIICHUS U TEPMOTIAp.

WuauBuayaibHas ralbBAHHUECKAs Pa3Bs3Ka 10 KOKIOMY KaHa-
ay. JlnanazoHsl:

or 010 5MA; or O 1o 20MA;

or 4 o 20mA; or O o 10mB;

ot 0 1o 50MB; ot O 1o 100MmB;

ot 0 1o 500MB;

ot munyc 10 mo murroc 10 MmB;

ot munyc 50 10 mroc S0MB;

ot muHyc 10010 mmroc 100MmB;

ot munyc 50010 mroc 500MB;

or 0x10 5B; or Ono 10B;

OT MUHYC S 110 TuItoC 5 B;

ot munyc 10 mo muroc 10B.

Turmbl TaTYNKOB: TEPMOIPeoOPa30BaATEIIN CONPOTHBIICHHS (CO-
rmacaHo 'OCT 6651-2009) repmomapst (corimacuo I'OCT P 8.585-
2001)

Al6_SOU

Mozynb COEpKUT MIeCTh KaHAIOB BBOJIa aHAIIOTOBBIX CUT'HA-
JIOB ITOCTOAHHOI'O TOKaA. Hpez[HasHaqu JJIs1 UCIIOJIb30BaHUS B CHU-
cTteMe oOHapykeHus yreuek. J[namason mamepenus: ot 4 o 20
MA. BerpoeHHbIe anropuTMbl OOHApYKEHHUST BOJH JIaBJICHUS B
TPYOOTIPOBO/IC U OTIPENIEIICHUS X HAIPaBIICHUS
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YcioBHOe
o003HaYeHHe

Onucanue M KpaTKasi TEXHUYECKasi XapaKTepUCTHKA

Al32-Hart

Monynb coepXuT 32 aHAIOTOBBIX BXOJIHBIX KaHAIOB C MH/IH-
BHUIyaJIbHOM rajlbBAHUYECKOM pa3BsI3KOM.

lNanbBaHMYeCKas pa3BsA3Ka YETHIPE TPYIIILI 10 BOCEMb BXOOB.

Jnana3oHbl U3MEpPEHUS

ot 4 o 20MA

YcrporicTBa KOMIIAKTHOT'O MCIIOJIHEHUS

CPUC

Monayns nporeccopa

CPUC2

Moayns nponieccopa CPU-C2

CPUCS

Monynb HEHTPaTBHOTO MPOIIECCOpa CUCTEM 0e30MacHOCTH. ATl-
napaTHOE€ W MPOTPaMMHOE O00ECTICUeHHE MOJYJISI 00eCreYnBaIOT
cootBercTBUe TpeboBanusm [OCT P MOK 61508-2 u
I'OCT P MDK 61508-3

AlIO-8-C

Monyinb COIep)KUT BOCEMb aHATIOTOBBIX BXOJHBIX KAHAJIOB U
BOCEMb aHAJIOTOBBIX BBIXOJIHBIX KaHAJIOB. VIHAMBUTyaIbHAS
raJlbBaHWYECKas pa3Bs3Ka Kaxa0ro kaHaia. Jluama3zon usmepe-
aus ot 4 no 20MA

DA-I01-C

Monynb conepxkut 10 kaHaIOB TUCKPETHOTO BBOJA, BOCEMb Ka-
HAJIOB JMCKPETHOTO BBIBOJIA, YSTHIPE KaHalla aHAJIOTOBOTO BBOJIA C
nuama3oHoM oT 4 1o 20MA, 2 kaHaja aHAJIOTOBOI'0 BLIBOJIA C
nuamna3zosHoMm ot 4 no 20mMA

Al-161-C

Monynb BBOJIa aHAJIOTOBBIX CUTHAJIOB. J{Mana3oH U3MepeHus:
or 4 no 20mMA

Al-16H-C

Moyib BBOa aHAJIOTOBBIX CUTHAJIOB. J{Hama3oHbl H3MEPEHUS:
ot 0 10 5MA; ot 0 1o 20MA; ot 4 no 20mMA

AIBAO8H-C

Moy BBOAA-BBIBOJIA aHAIIOTOBBIX CUTHAJIOB. BoceMb kaHaloOB
AHAJIOTOBOTO BBOJIa M BOCEMb KaHAJIOB aHAJIOTOBOTO BBIBOJA.
Jlnanaszon u3mepenust u GopMupoBaHusi curHaiaoB oT 4 1o 20MA

DI32-24C

MO,Z[yJIB BBOJIa I[I/ICerTHBIX CUTHAJIOB. KOHI/I‘IGCTBO KaHaJIOB
BBOJa 32

D0O32-24DC

Moaynb BbIBOAA TUCKPETHBIX CUTHANIOB. KomnyecTBo kaHaAIOB
BBIBOZA 32

DI16D016-24D€

MO,Z[yJIB BBOJIAa-BbIBOJIAa I[I/ICerTHBIX CUTHAJIOB. KOJ’II/I‘IGCTBO Ka-
HajoB BBoaa 16 .KonmnuecTtBo xkaHanoB BeiBoga 16

DI22D08-24D€C

MO,Z[yJIB BBOJIa-BbBIBOJA ,Z[I/ICerTHBIX CUTHAJIOB. KOJ’II/I‘IGCTBO
Ka”HaoB BBoma 22. KonmnuecTBo KaHAJIOB BEIBOIA 8

DAH-102-C

Moaynbs BBOJA-BBIBO/IA aHAJIOTOBBIX M JIUCKPETHBIX CHTHAJIOB.
Monynb comepxut 10 kaHAJIOB JUCKPETHOTO BBOJA, BOCEMb Ka-
HaJIOB IUCKPETHOTO BBIBOJIA, YETHIPE KaHajla aHAJIOTOBOTO BBOJA
¢ nuana3onom ot 4 1o 20 MA ¢ BctpoenHsiM HART—MonmeMowm,
IIBa KaHaJla aHAJIOTOBOI'0 BEIBOZA ¢ auamna3soHoM oT 4 no 20MA ¢
BcTpoeHHBIM HART—Moznemom

SSW5-DI10D0O8-C

Monyns mociie1oBaTeIbHBIX MOPTOB M BBOAA-BBIBOJIA JUCKPET-
HbIX curHajgoB. KomnuecTBo mociienoBaTenbHBIX MOpTOB 5. Ko-
JTU4YecTBO MOpToB auckperHoro BBoja 10. KommuecTtBo mopToB
JIMICKPETHOTO BhIBOJIA 8
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1.4 Mertposornyeckne XapaKTepucTHKH

1.4.1 OcCHOBHBIE ~ METPOJIOTHYECKHE  XapakTepucTuku  koHTposuiepa  [IJIK3000
npencrasieHsl B Tabmumnax 1.4u 1.5.
Tabnuua 1.4
Tun JAunamna3on Bxoa- JAunamna3zon penennt Ipeneast xo- Hpume-
MOIYJIst HbIX CHTHAJIOB BBIXOIHBIX aomyc- nycKaeMou yaHue
(ycsoBHOE CHUTHAJIOB KaemMoi JAOMOJTHUTEJIb-
0003Have- OCHOBHOM HOI
HHE) npuBe- NnpuBeAeHHOI
JEeHHOM NMOrPeHOCTH
norpeii-
HOCTH
Moynu BBOJ/Ia aHAJIOTOBBIX CUTHAJIOB
Al32-24 Ot O mo 5MA
+i o) +i 0,
o1 0110 20MA 1660t +0,1 % +0,00125 %/C ]
ot 4 10 20MA +0,05% | +0,000625 %{°
All6-I1U Ot 0 mo 5MA Rex =
2500m
or 010 20mMA +0,1% | #0,00125 %
ot 4 o 20MA
or0n0o 5B
16 6ut
or O o 10B
RBX >
ot MuHyc 5 10 0,05 % +0,000625 % 100KOn
wioc 5B
ot munyc 10 g0
moc 10B

22
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Tun JAunamna3on Bxoa- JAunamna3zon penennst Ipeneast xo- Hpume-
MOIYJIAA HBIX CUTHAJIOB BBIXOJHBIX Ja0myc- nyckaemom JyaHue
(ycsoBHOE CHTHAJIOB KaeMoii JOMOJTHUTEb-
o0o3Haue- OCHOBHOM HO
HHUE) npuBe- NpuBeAeHHOI
JIEeHHOM MOTPelHOCTH
norpeni-
HOCTH
AIT-12 Ot 0 o 5MA
or 010 20mMA 16 Gur +0,1% | +0,00125 %(° i
ot 0 1o 5MA
or O o 10mB
ot 0 o 50MmB
+ 0, + 0 -
or 0710 100MB 16 6ur +0,1 % +0,00125 %
ot 0 1o 500MB
ot muHyc 10 10
mwroc 10mB
ot muHyc 50 10
wioc SOmB 16 6ur +0,1 % | +0,00125 %(° -
ot muHyc 10010
mwrroc 100mB
ot muHyc 50010
mwrroc 500mB
or0go 5B
or Omo 10B
OT MUHYC 5 J10 16 6ur +0,1 % +0,00125 %® -
mwioc 5B
ot munyc 10 g0
mroc 10B
cur"aisl ot TC 16 Our +0,5°C | +£0,00625°C/°C
o 'OCT 6651- i
2009 ot 7,9610
214,210m
CHTHAJIBI OT Tep- 16 6ut +0,1 % +0,00125 %®
morap o 'OCT P -
8.585-2013
Al6-SOU Ot 4 no 20MA 24 0ut +0,1 % +0,00125 %(° -
Al-161-C 16 6t -
Al32-Hart Ot 4 no 20MA +0,1% +0,00125 %(°
Al-16H-C Or O o 5mMA -
ot 0110 20MA 16.6ur £01% | +0,00125 %
ot 4 no 20MA
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Tun JAunamna3on Bxoa- JAunamna3zon penennt Ipeneast xo- Hpume-
MOIYJIst HBbIX CHTHAJIOB BBIXOIHBIX aomyc- nmycKaeMou yaHue
(ycsoBHOE CHUTHAJIOB KaeMoii JTOMOJTHUTEJIb-
0003Have- OCHOBHOM HOI
HHE) npuBe- NnpuBeAeHHOI
JEeHHOM MOTPelHOCTH
norpeni-
HOCTH
Monyv BEIBOJIa aHATIOTOBBIX CHTHAJIOB
AO12-1U 166ur Ot O no 5 MA
or 0 no 20
uA £0,1% | +0,00125 %° .
or 4 no 20| — 7 -
MA
or 0 no 25
MA
0T MHHYC S
jonmoc SB__ |46 0594 | +0,000625 o4° :
or munyc 10
o wroc 10B
Monynu BBOIa-BbIBO/Ia aHAJIOTOBBIX CUTHAJIOB
AlO-8 Ot 4 no 20MA 16 6ur )
AlO-8-C
AIBAOBH-C | 16 6ut ot 4 10 20MA +0,1% | +0,00125 %«(° _
Al606-1U- Ot O mo 5MA
Hart
or 0 o 20MmMA R. =
10,1 % +0,00125 % o~
oT 4 no 20MA 2500m
or 0 o 25MmMA 16 6ur
OT MHHYC 5 J10
mtoc 5B +0,05% | +0,000625 e | 11¢MeHee
ot muHyc 10 10 100KOmMm
moc 10B
or 0 o 5MA
ot 0 mo 20MA
10,1 % +0,00125 % -
or 4 no 20mMA
16 6ur or 0 o 25mMA
OT MUHYC D J10
mioc 5B +0,05 % | 0,000625 %4(° ]
ot munyc 10
o wroc 10B

24
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Tun JAunamna3on Bxoa- JAunamna3zon penennst Ipeneast xo- Hpume-
MOAYJIs HBIX CHTHAJIOB BBIXOJAHBIX aomyc- nycKkaemoi YyaHHe
(ycsoBHOE CUTHAJIOB KaeMoit JOMOJIHUTEJIb-
0003Haye- OCHOBHOM HOM
HHUE) npuBe- NpuBeAeHHOI
JIEeHHOM MOTPelHOCTH
norpemui-
HOCTH
Moaynu BBOJa-BbIBO/Ia aHAJIOTOBBIX M JINCKPETHBIX CUTHAJIOB
DA-IO1-C Ot 4 no 20MA 16 6ur -
PARHIOZC 16 6ur or 40 20mA | TO1% | *0.00125 %L :
Moaynu BBOJa AMCKPETHBIX CUTHAIOB B PEKUME U3MEPEHUS YaCTOTHI
DI12-24-F JIMCKpeTHBII 326ur +0,005 %)|+0,0000625 %L
curgaa ot 0,5T'g
no 100kl B pe- -
KUME H3MEPEHUS
YaCTOThI
JTUCKPETHBIN 320ur +1m1T. Ha O mwr./°C
curian ot O mo 10000rmrT.
100 x['m B pexu- UMITYJTb- -
M€ CYEeTYHhKa HUM- COB
I1yJICOB
DIO-16 JluckpeTHbIi +1wT. HA Munu-
DI32-24 curHax or O 1o 32 0ur 10000 0 mr./°C MaJIbHasI
12,5kl B pexu- IIIT. JUIUTEb-
M€ CUYETYMKA HM- VMITYJIb- HOCTh
MyJIbCOB COB UMITyJIbCa
40 mkc
U 3nech u nanee mpOLEHT OT AMATIA30HA H3MEPEHHIA.

CurHainel OT TepMornpeoOpazoBaTelnell COMPOTUBIICHUST CTaHAApTHBIX TrpaxyupoBok (mo 'OCT 6651-
2009): TCM50M, W;5=1,4260; TCM50M, W;0=1,4280; TCM100M, W;0~=1,4260; TCM100M,
W105=1,3850; TCH 10(H, W=1,6170; fo I'OCT 6651-78): TCII46I1, W;,—=1,3910; TCM53M,
W105=1,4260.
¥ Curnans! ot Tepmonap TBP (A-1), TBP (A-2), TBP (A-3), TIIP(B), TIII(S), TIIII(R), TXA(K), TXK(L),
TXK(E), TMK(T), TXKK(J), THH(N), TMK(M)

Tabnuna 1.5 —MeTponoruueckne XapakKTepUCTUKH KOHTPOJUIEPOB MPH U3MEPEHUH IITUTENb-
HOCTH MHTEPBAJIOB BPEMEHU

HanmeHnoBanue xapakTepUCTUKHI 3HayeHue
Jlnana3oH u3MepeHus JIMTEIbHOCTH UHTEPBAJIIOB BPEMEHH, C 110 10°
Ilepenensl nOMyCKaeMOM OTHOCUTEIBHOM IOIPEIIHOCTH W3MEpPEHUs +0 1
JUINTENIbHOCTH UHTEPBAJIOB BpeMeHH, %0 7

HcTouyHUKH MUTaHUs, TPOLECCOPBI, MOAYJIM PACIIUPEHUS CBSI3U U MHTEp(elcHbIe MOAYIH, BXO-
JSIIIAE B COCTaB KOHTPOJUICPOB, HE SBIISIOTCS M3MEPUTEIBHBIMU KOMIIOHEHTAMH M HE TPeOYIOT cep-
TU(dUKaTa yTBEpKACHUS TUTIA.
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PaGouue ycinoBus SKCILUTyaTaIUu:
— TeMmepaTypa okpysKaromiei cpeasi, °C.ot muayc 40 (omuonansHo oT Munyc 61) 10 moc 60;

— HOPMAJIBHASL TEMITEPATYPA, “Curvntint it i i e st et et et e e et e (25 £ 5);
— OTHOCHUTEIIBHAS BIAKHOCTD, V0. .uiuirieirieiinieiinienenrenensenenns oT.5 10 95 0e3 KoHAEeH CAlIUY BIIary;

—arMocdepHoe AaBIEHUE, KITa........oooo i or 84,00 106,7;
— IIUTaHUE OT UCTOYHUKA C HOMHHAJIBHBIM HAIIPsDKEHUEM, B ..., mitoc 24.

1.5 TIloka3aTeau HAZEKHOCTH

1.5.1 [Toka3aTenu HaAC)KHOCTH KOHTPOJIIEpa MpuBeeHbI B Tabmuie 1.6.

Tabnuua 1.6

HauMenoBanue nmokasareJs 3Hayenue

Cpok ciry>kObl KOHTpPOJLIEPA, JIET 30

Cpenusis HapaboTka Ha otka3 (anri. Mean time between failureg,
MTBF) B TedeHue cpoka ciryKObl, 4 100000

Cpennee BpeMsi 10 BOCCTAHOBIICHHS pabOTOCIOCOOHOCTH (QHTJI.
Mean time to restoration, MTTRipu Hamu4uu 3amacHbIX 4acTe,

WHCTPYMEHTOB M MPUHAJIC)KHOCTEH, MUH 30
Koaddunment roroHoctu (anri. Availability rate, AR) 0,999995
BepositHocTh BO3HUKHOBEHUS OTKaza npu 3amnpoce 5105

(aura. Probability of failure on demand, PFD)

BepositHocTh BO3HUKHOBEHUS OTKaza 3a yac 8
- . 510

(aura. Probability of failure per hour, PFH)

JocTrKuMBIN YPOBEHb IIOJTHOTBI 0€3011aCHOCTH SIL2

(aurn. Safety integrity level, SIL)

PesepBupoBanue npoueccopon Jla
[Nopsiuast 3amena mojyneit BBoa-BbIBOJA™ Ia
BosmosknocTs 3amensl 110 koHTpoepa 6€3 ocTaHOBa TEXHOJIO- Her

TUYECKOTO mpolecca™™
Pe3epBrpoBaHne KaHAJIOB aHAJIOTOBOIO U AMCKPETHOTO BBOJA IO Eets

cxeme 1002
Pe3epBrpoBaHue KaHAJIOB aHAJIOTOBOTO U JAMCKPETHOTO BBOJA IO Eets

cxeme 1002D

* ]I MOJyJIeH, TOMYCKAIOIIUX FOPSYYIO 3aMCHY.

** TIpum ucronp3oBanuy 1yIsl pa3padboTku cpensl «I1IJIK-JIn3aitHep».
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1.6 VYcrpoiicTBo U padora

1.6.1 O0uue mpuHIUIIE paboThl KOHTPOJIIEPA

1.6.1.1Pexxumbl pabOTHI KOHTpOJLIEPA

Pexxum paboThl KOHTpOJIIEpA OMPEAETSETCS PEXKUMOM padOThI MOYJIS IIEHTPATHLHOTO MPOIIEC-
copa (MLIIT). Bosiee moapo6HO 0 pesknmax padoter MIIII B 1. 2.3.4.1.Pexxumbl paboThI TIepeunciie-
Hbl B Ta0mune 1.7

Tabnuma 1.7
O0o3HaueHne pexuMa
Onucanne
padoThI
PRG Pexxum koHpuUryprupoBaHus (TEXHOJIOTHYECKas IpOrpaMma oc-

TaHOBJICHA)

WORK HopwmanbHeiii pesxxum paboThl (TEXHOJIOTHYECKas IIPOrpamMMa pa-
6oTtaer)

1.6.1.2ApxurekTypa 1 GyHKIMOHATBEHBIE 0OCOOEHHOCTH KOHTPOJUIEpa
B KPEHTOBOM HUCIIOJIHEHUU

ApXHUTEKTypa KOHTPOJIJIEPa, COCTOSIIETO M3 TPeX KPeHTOB MaKCUMAIBHOTO pa3Mepa, B UCIIOJI-
HeHMHU 0e3 pe3epBUPOBaHUS MMOKa3aHa Ha pucyHke 1.3.

! 1
| Moxnyis JlomomHUTEIBHBIH Kpe#T 1 i
: pacupeHus MOZ[yJ'Ib :
' Unrepeiicubiii | 1 pacumpens - !

1
' MOJyJIb 2 ooo olyJb !
| pacumMpenus Moxyb \

1
: 11 paciupeHus 1
| 12 !
! 1

OCHOBHOM KpeuT

1
1
: Monynb :
| | UCHTpaBHOrO Monyns |
1| mpoueccopa CPU paciMpeHus Monyns .
1 1 1

N ACILIUPEHHS

! Me3onnnHas HurepdeticHprii P 2p o0 o0 o| Monyms '
' IPOLICCCOpHAL MOZyIb paciupeHns Moy !
: fara 11 pacupeHus '
' 12 !
! 1
! 1
! 1
L S 1
3 1
' Moxyib JIOTIOTHUTEIBHBIA KPeHT 2 i
' pacimpeHus Mozyis !
' HWnrepdeiicHblit ) 1 pacipennus \
: MOJYITb 2 (oo Ne] Monyns :
' paciupeHus Mozyis !
| 1 pacimpeHust i
: 12 |
1 1

Pucynok 1.3 —ApxuTekTypa KOHTpPOJIEpa B KPEUTOBOM HCIIOJIHEHUH

Ponp meHtpa B CTpyKType IO Ilepeiade NaHHBIX OT MOAYJIEH paclIUpEeHUs LICHTPaJIbHOMY
npoIeccopy M OOpaTHO BBIMOJHSACT HHTepEHCHBIH MOAynb (B MOAyJe IEHTPAIbHOTO
IpOIIeCCOpa OH MHTETPUPOBAH).

Kaxxnprit Momynb pacmdpeHus CBsi3aH ¢ MHTEPGEHCHBIM MOIYJIEM IO TOCIEA0BATEIIBHON
muHe oOMeHa nHpopmanmeid. Takas opraHu3anus CBsI3U ¢ MOAYIISIMU PACHIMPEHHS TO3BOJISIET
MOBBICUTH OTKa30yCTOMYNBOCTD.
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C npyro#i ctopoHsl MHTEP(EHCHBIIT MOIYNIb CBsSI3aH BBICOKOCKOPOCTHBIM HHTEpdeiicoM ¢
LEHTPaIbHBIM MPOLECCOPOM, PACIIOIOKEHHBIM Ha ME30HUHHOM MTPOLIECCOPHOM IIaTe.

Bpems oOmeHa maHHbIMH Mexay moaynsiMu paciupenus u L{IT cocraBisier menee 1 mc.
[k oOMeHa TOBTOPSETCS KaXKIple 2 MC.

1.6.1.3ApxurexTypa u GyHKIIMOHATBLHBIE 0OCOOCHHOCTH KOHTpOJIepa
B KOMIIAKTHOM HCIIOJTHEHUU

ApXHUTEKTypa KOHTpOJUIEpa B KOMIIAKTHOM MCIIOJHEHUM IT0Ka3aHa Ha pucyHke 1.4.

Moayns nporeccopa KOMITAaKTHOT Monyns Monynb Monynb Monyns
HCITOJTHCHUSA pacmiMpcHus pacuMpeHus coco pacuMpenus | | pacClIupeHus
CPU-C 1 2 11 12

| || |

CucreMHas 1myHa

Pucynok 1.4 —Apxurtektypa KOHTpOJIEpa B KOMIIAKTHOM HCTIOJHEHUH

Monynp  LEHTpaJpHOrO Ipolieccopa M MOAYIM  pacIIMpeHUs MOAKIOYEHbl Ha
OyONMUpPOBaHHYIO CUCTEMHYIO MOCIEA0BATENbHYIO0 HIMHY. MOAY/Ih LIEHTPAIBHOTO Mpolieccopa
IIPOU3BOJUT OIIPOC MOJIYJIEH pPacUIMPEHHs B COOTBETCTBUU C 33JaHHOM NEPUOJUYHOCTBHIO
ompoca.

1.6.1.40npenenenre BpeMEHH UKJIA TEXHOJIOTHYECKOM TPOrpaMMBbl

[Toqg TepmMuHOM "IMKI TEXHOJOTMYECKOW TMpOrpaMMbl’  TMOHHMMAETCsl Ta  4acTh
TEXHOJIOTUYECKON MPOrpaMMbl KOHTPOJIIEpa, KOTOpas IOJDKHA BBIMONHATCS C 3aaHHOU
MEePUOJNYHOCTHIO OJIUH U OoJiee pas.

B GonpmmncTBe 3a1auy ACYTII BBIXOZ 32 OTBEICHHOE IIMKIIY BPEMSI CUMTACTCS OIMOO0YHON
WJIA aBapUNHON CUTYallUEH.

Hwxke mnpuBeneHsl oOuiee onucaHHE MOSTAMHON CTPYKTYpHl IMKJIA TEXHOJOTHMYECKOU
MIPOrpaMMbl U OCOOEHHOCTH apXUTEKTYPhl ONIEPAIIMOHHON CUCTEMbI YCTPONCTBA!

a) 9TaIbl [[MKJIa TEXHOJIOTHYECKON POTPaMMBI:
1) dTeHME MAHHBIX C UCTIOJIB3YEMbIX BXOIOB,;
2) BBINOJHCHUE MAaTEMaTHUECKUX 00PabOTOK NaHHBIX;
3) MOAroTOBKA JAHHBIX VIS BHIXOJIOB;
4) BbIgayYa MOATOTOBJICHHBIX TAHHBIX HA MCIIOJIb3YEMbIC BBIXOJIBI.

JHaxke ecnau mpu pa3paboTKe NMporpamMMbl MOJOOHBIE ATambl SBHO HE BBLACISIOTCA, VIS
JAbHEUIIIETO pacCMOTpPEHUsT yI0OHO ONMepHpoBaTh OMHUCAHHBIMH MOHATHUSMHU. Kpome Toro,
UCIOJIb3yeMasi B JaHHOM YCTPOMCTBE CHCTeMa MPOrpaMMHUPOBAHUS ISl HHKEHEPHBIX SI3bIKOB
IsaGRAF npeanonaraer ¥ cTporo omnpenesseT MMEHHO YKa3aHHBIE BBIIIE 3Tarbl pabOThI
TEXHOJIOTHYECKHX HUKIIOB (Miu "pecypcoB” B repmunax ISAGRAF);

0) ocobennoctu apxutekrypsl OC ycTpoiicTBa:

OTEepalMOHHAs CHCTEMa YCTPOMCTBA SBISCTCSA crcTeMoii peanbHoro Bpemenn (RTOS).Dto
O3HAYaeT, YTO BBIXOJ 32 OTBEJCHHOE BpEeMs PEaKLUMU CUCTEMbl Ha BHEIIHEEe BO3/CHCTBHE
SBJSICTCS aBapUMHOW cuTyamuei. Jlocturaercs momo0HOE OTAeNeHHeM O0pabOTYHNKOB
IpEepbHIBAaHUI B KOHTEKCT IIPOLIECCOB, @ WX OYEPETHOCTh BBIIOJHEHUS OIPENeNsIeTCs
3aJJaHHBIMU TIPHOpPUTETaMU. TakuMm 00pa3oM, NpU CO3JaHUM MaKCHUMAaJbHOM Harpy3ku Ha
pabouyto OC (Hampumep COBEpIICHHE OOJBIIOTO 4YHCIA OIEpaluii  BBOJIA-BBIBOJIA)
NEPUOJMYECKAE TPOIECCHl C  BBICOKAM MPUOPUTETOM  (OONBIIMM, YeM MPHUOPUTET
HArpy304HBIX OIEpaIfii BBOJIA-BbIBO/IA) OYAYT BBI3BaHbI B OTBEJCHHBIN HHTEPBAJI BPEMEHH C
BpEMEHEM 3aJICP)KKH, ONPEACIISIONIMM OCHOBHYI0 Xapaktepuctuky RTOS.Bepuo u o6patHoe,
BBINIOJIHEHUE TIpOIlecca C HUBKUM INPHOPHUTETOM MOXKET OBITh OTJIOKEHO Ha JOCTATOYHO
JUTUTEIIBHOE BpEMsI, OMpeNesieMOe BPEMEHEM OOpaOOTKM MPOIECCOB ¢ 00jee BBICOKUMH
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MPUOPUTETaMU. Bpemsi 3alepKKU 3aBUCUT OT allllapaTHOTO OOECTeUeHUs M pean3aliu
OTIEPAIIMOHHOMN CHUCTEeMBI. J[J1s ONHChIBA@MOT0 YCTPOMCTBA 3a/IepiKKa JISKHUT B mpezenax 10 50
MKC.

I'pamoTHOE wWcCMONB30BaHUE TPUBEACHHOW HHGOpPMALUKU TO3BOJSET MpH pa3paboTKe
TEXHOJIOTHYECKUX MPOTpaMM TMOJYYUTh JETEPMUHHUPOBAHHYIO CHCTEMY C ONTHUMAJIbHBIMU
BpEMEHAMH BBITIOJIHEHUS.

1.6.1.9picTpOACHCTBIE KOHTPOJLIEPA:

a) «OBICTPBIiT» BBOJI-BBIBOJI:

IIPU  HCHOJB30BaHUM TOJBKO JHUCKPETHBIX cHUrHanoB MIIIl MHHUMaNbHBIM LUK
TexHosnornueckoil mporpammel 200 mkc. Bo3MokHO€ MUHHMAaIbHOE BpeMs pEaKIUH s
3amauy «C» 150 Mkc. Pecypchl ¢ yka3aHHBIMH BpeMEHaMH IIMKJIAa W PEAKIIUH MOXKHO
MCIOJIb30BATh MIPH MTOCTPOCHUH MTPOTUBOABAPHUIHBIX 3AIUT,;

0) OOBIYHBIN UKIT:

MPU UCIOJIB30BAHUU MOJAYJICH PACHIMPEHUS CUTHAIOB M KOMMYHUKAIIMOHHBIX MOMIYJICH
MHHAMAJIbHBIH COKPAIICHHBIA UK TEXHOJOTHYECKOH MNporpaMMbl (YTCHHE BXOJOB WM
OOHOBJIEHHE BBIXOJOB) 2 MC. [lONHBIA IMKI TEXHOJOTHYECKOW NporpaMmbl (4TeHUE-
00paboTka-3anuch) 4 Mmc. Bo3aMokHOE MHHUMAJIBHOE BpEMS PEaKIUU JUIS BCEX THIIOB 3a1a4 4
MC.

"Pecypchl” ¢ cOKpaIieHHBIM [UKIOM TTO3BOJISFOT:

- OTCJIEeKMBaTh MAaKCHMallbHO OBICTPO W3MEHEHHWS BXOJHBIX IapaMeTpPOB. MPOBOIHTH
BBIUHCIICHHE CKOPOCTH W3MEHEHUS, OCYIIECTBISATh (PUIBTPALMIO U OCPEIHEHHE Ha YpPOBHE
"pecypca”;

- (¢opmMupoBaTh Ha BBIXOJAX JETEPMHHHPOBAHHBIE MOCIEAOBATEIHLHOCTH H3MEHEHUS
curHasioB ¢ yactoroit 1o 5000, Hanpumep, LHNM-ynpasnenue.

"Pecypchl” ¢ TOJIHBIM ITUKJIOM TTO3BOJISIIOT periaTh Bech crekTp 3amad ACYTII.

1.6.1.6ABTOOIIpEICIIEHUE TUTIOB MOTYJIEH B KPEHTOBOM MCIIOTHEHUH

KOHTpO.H.Hep B erﬁTOBOM HCIIOJIHCHUN aBTOMATHYCCKU ONPCACIACT TUIl YCTAHOBJIICHHOI'O B
KOp3WHY MOJIYJsl TIpY T0Jlavye MUTAHHWS HAa COOTBETCTBYIOIIMU ciOT. JlaHHas wHpOpManus
TakkKe MOXET OBITh TONlyueHa B JIO0OM MOMEHT C TIOMOIIBI0 COOTBETCTBYIOIIETO
porpaMMHOTO UHTepderica.

Kpome Tuma Momysisi, ONpeaestoTcsl ero Bepcuu u 6a3oBbie mapamerpbl (Oosiee moapoOHO
OIUCAHO B JIOKYMEHTAIIMU MIPOTPAMMHUCTA Ha MOJYJIb).

[Tpu pazpabotke 11O ans KOHTpoITIepa CleayeT YYUTHIBAaTh, YTO, B CBA3H C BO3MOXKHOCTBIO
pasMeleHusl MOJIyJed pacHIMpeHdss B JIFOOBIX YCTaHOBOYHBIX MecTax Kpeirta, Ha
UCIOJIb3YEMOM B MPOTpaMMe MECTEe TEOPETUUYECKH MOXKET OKa3aThbCs HE TO YCTPOHCTBO, UTO
OXHIAIOCh. B CBsI3M € 3TUM, NpH MporpaMMupoBaHud Ha s3bikax C/C++ Ha dTame
VHULMAIN3ALUU  CIEAYeT SIBHO BBIIOJHATh IIPOBEPKY Ha TUI MOAyias B ciore. llpu
MpPOrpaMMHUPOBaHUN HA WH)KCHEPHBIX SI3BIKaX Takas MpoBepka BcTpoeHa B [0 Hu3koro
YPOBHL.

1.6.1.7/lmaraoctuka

B xontpomnepe I1JIK3000 BBeaeHa riyOokas AMArHOCTHKA ammapaTypbl M HCIOJHEHUS
MIPOTPaMMHBIX PECYPCOB.

Ha Bcex Moaymsix paciimpeHust BHITOIHSAETCS CIIEAYIOas JUarHOCTUKA!

- KOHTPOJIb BPEMEHH BBITIOJIHEHHS Tiporpammbl (Mexanusm Watchdog);

- BO3MOJKHOCTb ONpENEICHHUs] M KOHTPOJb TEMIEpaTypbl Ha MOJYJE 4epe3 3a/laHHbIe
MIPOMEKYTKH BPEMEHU,

- TOCTOSIHHOE OIpejesieHue KadecTBa CBSI3UM IO TIOCJIEIOBAaTEIIbHOMY KaHAally CBSI3U C
MOJYJISIMU  pacIIUpeHus (HCIONb3yeTCss MEXaHH3M II0JICUYeTa KOHTPOJBHOH CyMMBI MO
anmroputmy CRCI16 mpu kaxaoil mepegadye W TpHEME TMAKeTOB JAaHHBIX, ITO3BOJISET
oOHapyKUBaThb KaK OJHOOWTHBIE OMIMOKM, TaKk W MHOTOOWTHBIE OHIMOKM B CIIOBE
npubmmsurensao B 99,998 %ot Beex Bo3mMoxkHbIX omrbok out (IEC 61508-7));

- KOHTPOJIb Bepcuid BecrpoeHHoro 110 u peBu3nii neyaTHeIX IU1aT MOJyJIEH;
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- KOHTPOJb OOpbIBa JIMHUM CBSI3U C JaTYUKAMH M HUCIOJHUTEIBHBIMH MEXaHU3MaMHU
CpeacTBaMH MOJYJel paclIMpeHus: BBOAA-BbIBOIA.

Ha mopyne LII BeimonHseTca cieayromas auarHoctuka pecypcos monyuns LII u B memom
peCypcoB KOHTpoOJuIepa:

- KOHTPOJIb BPEMEHH BBITIOJIHEHHS Tiporpammbl (Mexanusm Watchdog);

- KOHTPOJIb OOpBIBA CETEBBIX HHTEP(EHCOB,;

- KOHTPOJIb 3aIIyLLIEHHBIX MPOLIECCOB;

- KOHTPOJb HAaXOXKJEHUS BXOIHOIO HANpPSDKEHUS NHUTAHUS B Pa3pelieHHOM Iuana3zoHe
ot 1010 32B;

- KOHTPOJIb pabOThI MOJYJIeH paciIupeHusl.

1.6.2 Paciuupenue KOHTpoJIEpa B KPEUHTOBOM HCIIOJTHEHUH JOMOTHUTEIbHBIMHA KperTaMu

KonTposnep B KpeMTOBOM HCHOJHEHUHM MOKHO PACIHIMPSITH 10 TpeX KpeWToB. KpeuTsl
MOTYT OBITh PA3IUYHBIX THIIOB, OTIMYAIOMIMXCS KOJIMYECTBOM YCTAaHOBOYHBIX MECT ISt
MOJyJell paciiupeHus (OMHMCaHWE BXOMAINIMX B KOHTPOJUIED YCTPOWCTB MPUBEICHO B
tabnunax 1.3u 1.4).

Jlnig paciimpenusi KOHTpoJiiepa He00X0JMMO COEAMHUTD MOAYJb LIEHTPAJIbHOTO IIpolieccopa
(ML) u naTepdeiicabie Moaynu (M) B JONOTHUTENBHBIX KpeiTax KaOeIsIMUA PaCIIUPEHHUS.

Kabenun pacmmpeHusi TOIKIIOYAIOTCS B pa3beMbl MOPTOB KackaaupoBaHus «BUSI1» u
«BUS2» pucynok 1.5), pacnionoxennsie Ha nuieBoi naneinn MIIT u M.

- o
» I
Y

b @ @ bk

.

)

Pucynok 1.5 —Pa3bembl NOpTOB KackaaupOBaHUS
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JUist HOKITIOUEHHS OHOTO JIOTIOJIHUTENFHOTO KPelTa K OCHOBHOMY HEOOXOIMMO COCTUHHUTD
MeXy coboit pazbem «BUSI1»Ha Moayine meHTpaipbHOTO mpoiieccopa u pazbeM «BUS2»Ha
uHTEepEeiiCHOM MOyIIe B IOTIOJTHUTEIILHOM KpeiiTe.

Jlis MOJKIIIOYEHHUs] BTOPOTO JOMOJHUTEIBHOTO KpelTa HEeoOXOAMMO COEAMHHUTH MEXIY
coboit pazpeM «BUS2» Ha Mopmyne ueHTpaibHOro mporeccopa u pasbeM «BUS2» na
HHTEep(HEHCHOM MOJYJIe B JOTIOJHUTEIHLHOM KpEHTe.

Monysb eHTpaTbHOTO MPOLECCOPa MOCTOSHHO KOHTPOJIUPYET HAJHUUE CBSA3U 10 KaXKIOMY
u3 uHrepdeiicoB. Ilpu BbIxOme M3 CcTpos Kabens pacIIMpeHHs] BBIXOJbI Ha MOAYISIX B
JOTIOJTHUTEIBHOM KpEHTe NMePEeXoIsAT B 3apaHee 3aJaHHOE COCTOSIHUE.

1.6.3 Opranuzanus TUTaHUSI BHYTPU KOHTPOJUIEpa KPEHTOBOTO UCIIOJTHEHHS

[Turanne KOHTpoJUlepa — HOMHHAJIbHOE HampspkeHue 24 B (nuamaszon ot 10 mo 32 B)
IIOCTOSIHHOT'O TOKa OT OHOTO UCTOYHHUKA ITUTAHHUSA.

[lonxitoueHne NHUTaHUSA KOHTPOJIJIEPA OCYIIECTBISETCS YEPe3 MOAYJb LEHTPAIBLHOTO
mporeccopa B OCHOBHOM KpeWTe WM HUHTeP(EUCHBIA MOMYIh B JIOMOJHHUTEIBHBIX. OTH
MOJYJIM B CBOEM COCTaBE COJEp)KaT IenH, OOecHeyuBalollie 3allUTy OT OOpaTHOTo
MOAKJIIOYEHUS HANPSDKEHUS NMUTAHMS U 3alIUTy BHYTPEHHHX LIETIEW KOHTpOJUIEpa OT BBIXOJA
HaNpsDKeHUs MUTaHUs 3a padounit quanazod. Or MUII u UM nuranue pa3gaercs Mo Kpocc-
miare Kkpeira MoayJisim pactmmpenus. C KpeiTa Ha KpEUT MUTaHUE HE pa3daceTcs.

Bosiee moapoOHO 0 MOIKIIOYEHNH U pacyeTe MUTaHusl KOHTposuiepa B 1. 4.2.2.2.

1.6.4 Opranuzanus TUTaHUSI BHYTPU KOHTPOJIEpa KOMITAKTHOTO MCTIOTHEHUS

[Turanne KOHTpoJUlepa — HOMHHAJIbHOE HampspkeHue 24 B (nuanmaszon ot 10 mo 32 B)
IIOCTOSIHHOT'O TOKa OT OHOTO UCTOYHHUKA ITUTAHHUSA.

IlonxitoueHne NHUTaHUA KOHTPOJJIEPA OCYILIECTBISETCS YEpe3 MOAYNIb LEHTPAIBbHOTO
mporeccopa B OCHOBHOM KpeWTe WM HUHTeP(EUCHBIH MOMYIh B JIOMOJHHUTEIBHBIX. OTH
MOJYJIM B CBOEM COCTaBe COJEp)KaT IenH, OOecreyuBarollde 3alIUTy OT OOpaTHOTo
MOAKJIIOYEHUS HANPSDKEHUS NMUTAHWS U 3alIUTy BHYTPEHHHX LIETIEW KOHTpOJUIEpa OT BBIXOJA
HaNpsDKeHUs MUTaHUs 3a padounit quanazod. Or MUII u UM nuranue pa3gaercs Mo Kpocc-
miare Kkpeira MoayJisim pactmmpenus. C KkpeiTa Ha KpEUT MUTaHUE HE pa3dacTcs.

Bosee moapoOHO 0 MOIKIIOYEHUH U pacyeTe MUTaHusl KOHTposuiepa B 1. 4.2.2.2.

1.7 CpeacrBa u3mMepeHusi, HHCTPYMEHT W NPUHALJIEKHOCTH

1.7.1 Ins npoBezieHUs1 pabOT MO TEXHHYECKOMY OOCITY:KUBaHUIO (IPOBEPKE M3MEPUTEIHHBIX
CHTHAJIOB) HEOOXOAMMO UMETH CIIEAYIOLIee MM aHAIOTHYHOE 000pYI0BaHUE:

— MUJUIMAMIIEPMETP MOCTOSHHOTO TOKA C XapaKTepucTUKaMu 1o tabnume 1.8;

Tabnuma 1.8

JAunana3on IorpemnocTs, He Dos1ee
u3Mepenmii + (% ot m3mepenus + % ot AUANa30HA)
Ot 0 10 2 MA 0,076°>%°
ot 0710 20MA 0,0757%%
ot 0 10 200MA 0,081

— KanmuOpaTop CUTHAJIOB C XapaKTepucTUKaMu 1o tabmuie 1.9.
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Tabnuma 1.9

JAunana3on ¢popmu- IMorpemHocTh, He Dos1ee

poBaHMs BHIXO/-
HOI0 CUTHAJIa

Ot 0 no 20MA 0,014%%94A

* (% ot ycT. + cMeleHue)

1.8 MapxkupoBka

1.8.1 Bce Moy KOHTpoJiepa B KPEHTOBOM MCIOJIHEHUH MMEIOT MAPKUPOBKY THUIIA MOAYJIS
Ha BEpXHEH 4acTH JMIEBOM IaHENM, Ha NEYaTHOM IulaTe — CepuiiHbli Homep. Kaxnplil KpelT
KOHTpOJUIEpa Ha 3aJHEH CTOPOHE HMEET MAapKHpPOBKY C 3aBOACKMM HOMEPOM KOHTPOJLIEPA,
3aBOJICKUM HOMEPOM KpEUTa.

1.8.2 Bce Moy KOHTpoIIepa B KOMIIAKTHOM UCIIOJTHEHUH UMEIOT MapKUPOBKY THIIA MOJYJIS
Ha BEpXHEW YacTH IMIEBOM MaHENM U OITHKETKY Ha OOKOBOW CTOpOHE KOpIyca MOAYIS —
HalMEHOBAaHME W3rOTOBUTENA, HAMMEHOBAHUE W3AEIMs, HWACHTU(QHUKATOP, CEpUIHBIA HOMeEp.
[IIuHHBIE COEAMHUTENN HMEIOT MApKUPOBKY B BHJE OSTHKETKH CO ClleAylomeld uHopMmauuei:
HalMEHOBAaHME U3TOTOBUTEIIS, HAUMEHOBAHUE U3/IENHUs, UIEHTU(DUKATOP.

1.9 VYmnakoska

1.9.1 Kontpomiep B KpEUTOBOM HCIIOJTHEHUU TIOCTaBisieTcs: B cOope. Kaxmplii Kpeut
KOHTPOJIJIEpa YIaKOBBIBACTCS B OTJCIBHYIO MOTPEOUTENHCKYIO Tapy. B kadecTBe mMOTpeOUTENHCKOM
Tapbl MpUMEHsETCsl KopoOKa U3 TopUPOBAHHOTO KapTOHA C BKJIagkaMu. [lopsaok KOMIUIEKTOBaHHUS
KOHTPOJIEpa, KOJUYECTBO U TabapUTHBIE pa3Mepbl TPY30BBIX MECT, Macca KOMIIOHEHTOB
KOHTpOJIJIEpa B MOTPEOUTENBCKON Tape, Cocod YKIAIKH, TOPSAA0K pa3MELIeHHs U KPETIeHUs B Tape,
MCKITIOYAIONINE CMEIICHNE KOHTPOJJICPOB BHYTPU Tapbl, COOTBETCTBYIOT YEepTEXaM MPEAIPUITHS-
u3rotoBuTensi. Macca KOMIOHEHTOB KOHTPOJUIEpa COOTBETCTBYET XapaKTEpUCTHUKaM, YKa3aHHBIM B
KOHCTPYKTOPCKOW JOKYMEHTALIUH.

1.9.2 KoHTpomiep B KOMITAKTHOM MCIOJHEHWH TIIOCTaBIsETCS B BHUAEC Mojynei. Kaxmpri
MOI[y.HB KOHTpO.H.Hepa C IINMHHBIM COCIWHUTCICEM ynaKOBBIBaeTCH B OTI[C.HBHyIO HOTp€6I/ITeJIBCKyIO
Tapy. B kadecTBe mMOTpeOUTENHCKON Tapbl MpUMEHSETCS KOpoOKa U3 ropupOBaHHOTO KapTOHA C
BKJIaaKaMu. [Topsiiok KOMIUIEKTOBAHUS KOHTPOJIIEPA, KOJIMYECTBO M Ta0apUTHBIE pa3MepPhl TPY30BbIX
MECT, Macca KOMIIOHEHTOB KOHTpOJUIepa B MOTPEOUTENHCKON Tape, CIMOoco0 YKIAAKH, MOPSIOK
pasMeIIeHusT W KPEIUICHWs] B Tape, HCKIIYAIONMe CMEIICHHE KOHTPOJUIEPOB BHYTPH Taphl,
COOTBGTCTBYIOT qepTemaM Hpe,Z[HpI/ISITI/ISI-I/ISI‘OTOBI/ITCJBI. Macca KOMITIOHCHTOB KOHTpOJIJIepa
COOTBETCTBYET XapaKTEPUCTUKAM, YKa3aHHBIM B KOHCTPYKTOPCKOU TOKYMEHTAIIUH.
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2 Onucanne U padoTa COCTABHBIX YaCTell KOHTPOJLIEpa
2.1 Kapkac CR-2000

2.1.1 Kapkac CR-2000 flance — kpeiiT) mpeaHa3HaYeH A1 YCTAHOBKH MOJYJIEH KOHTpOJLIepa
UCIIOJTHEHUN 0e3 pe3epBUPOBAHUS U C IMOJTHBIM PE3EPBUPOBAHUEM MOJYJICH KOHTpoJuiepa. B cocTae
KOHTpoOJIIepa MOXKET OBITh OT OJHOTO N0 TpeX KpehToB. Ha kpeiiTe ykazaH cepuilHbI HOMEp
KOHTpoJuiepa (eca B KOHTpoJuiepe 0Oosiee OJHOTO KpelTa, TO Ha BCEX KPEWTax yKa3bIBaeTCs
OJIMHAKOBBIN CEPUUHBIA HOMEP KOHTPOJUIEPA), TUIT KPEHTa M €r0 CEPHIHBIN HOMEP.

2.1.2 OcHoBoii kapkaca CR-2000sBnsieTcsi maccuBHasl MeYaTHas KpOCC-IUIaTa, COAep Karnas
pa3beMbI JUIS MTOIKIIOYCHHS MOIYJICH W TIPOBOJIHUKH JUIS UX CBS3H M HE COZCpIKAIlas MHKPOCXEM U
JIPYTUX aKTUBHBIX DJIEMEHTOB.

2.1.3 Kapkac BbINoIHEH Ha 0a3e KOHCTpYKTHBA «EBpomexaHuka». K 60KOBBIM CTEHKaM KpeiTa
MOTYT KPEIUTbCA YIOJIKM I KPEIUICHUS Ha CTEHY MM U1 YCTAHOBKM B MOHTAXKHYIO CTOMKY.
3amHsAs CTOpOHA KpeiTa 3aKphiTa TMaHEIbI0 W3 HM30JSIIIMOHHOTO MaTepualia Ui MPEeIOTBpAIICHUS
3aMBbIKaHUS KOHTAKTOB PA3BbEMOB YCTAHOBOYHBIX MCCT.

KpeiT nmeer KOHTaKT 1151 TIOAKITFOUEHHSI TPOBOIHUKA 3aIIUTHOTO 3a3EMJICHUSI.

CymectByer Heckonbko TumoB kpedita CR-2000, orimuarommxcs KOJIHMYECTBOM
YCTAHOBOYHBIX MECT [Tl MOAYJICH paciiupeHust (TUITbI IepeurciicHbl B Tabmuie 1.2).

B He3aBHUCHMOCTH OT TUTIA KpEHTa B HEM PE3epBUPYETCS CIIEIUATN3NPOBAHHOE TTOCATOUHOE
MECTO JJIsi YCTAaHOBKM MOJIYJISl LEHTPAIBHOTO Tpolieccopa, MO0 MHTEp(HEHCHOro MOIyJIs.
Crienianu3upoBaHHOE MECTO 3aHMMAaET KpaifHee JIeBOe MOJIOKEHUE B KPEUTe U 10 pa3Mepam
PaBHO JIBYM CTaHJapTHBIM MTOCAJOYHBIM MECTaM.

2.2 Kapxkac CR-2000-D

2.2.1 Kapkac CR-2000-Dnpenna3Havex 111 yCTaHOBKH MOJyJIeH KOHTPOJUIEpa UCTIOTHEHUS C
pe3epBUPOBaHUEM MOIYJIS IIEHTPATBLHOTO TpoIieccopa. B cocTaBe KOHTpoiepa MOKET OBITh TOJIBKO
oauH KpeuT. Ha kpelite ykazaH cepuilHbI HOMEp KOHTPOJUIEPA, TUI KPEUTa U €r0 CEPUUHBIA HOMED.

2.2.2 OcHoBoii kapkaca CR-2000-DsBnsieTcss neuaTHas Kpocc-Ijiara, coJepralias pa3beMbl
IS TOAKIIIOYEHHUS] MOXIyJed W TPOBOAHUKU sl WX CBSI3M M COJCp)KaIias AIEMEHTHI IS
obecrieyeHust GyHKIMNA pe3epBUPOBAHMS.

2.2.3 Kapkac BbINOTHEH Ha 0a3e KOHCTPYKTHBA «EBpomexaHuka». K 60KOBBIM CTEHKaM KpeiTa
MOT'YT KPEIUTbCA YIOJIKM I KPEIUICHUS Ha CTEHY MM U1 YCTAHOBKU B MOHTAXKHYIO CTOMKY.
3amHsAs CTOpOHA KpeiTa 3aKphITa TMaHEIbI0 W3 HM30JIIMOHHOTO MaTepualia Ui MPEeIOTBpAIICHUS
3aMBbIKaAHUS KOHTAKTOB PA3BEMOB YCTAHOBOYHBIX MCCT.

Kpeit nmeer KOHTaKT 1151 TIOAKITFOUEHHSI TPOBOIHUKA 3aIIUTHOTO 3a3EMJICHUSI.

CymectByer Heckonbko TumoB kpeiita CR-2000-D, oTimuarommxcs KOJIHMYECTBOM
YCTAHOBOYHBIX MECT [Tl MOAYJICH paciiupeHusi (TUIbI IepeurciieHbl B Tabuie 1.2).

B He3aBucuMOCTH OT THIa KpeWTa B HEM pE3EPBHUPYETCS JBa CHEIHATA3MPOBAHHBIX
MOCaZOYHBIX ~ MecTa  JUId  YCTaHOBKM  MOJAYJIEH  LEHTPaIbHOTO  Mpolieccopa.
Crienianu3upoBaHHBIE MECTa 3aHUMAIOT JBE KpallHUX JIEBBIX NOo3WIMH B Kpeite. Kaxmoe
CTICIMATM3UPOBAHHOE MECTO 10 pa3MepaM PaBHO JIBYM CTaHIAPTHBIM TOCATOYHBIM MECTAM.
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2.3 Moayab ueHTpaabHoro npoueccopa CPU

2.3.1 Hasuauenue

Monynb IEHTPaTbHOTO TMpoIeccopa MpeIHA3HAueH s WCIOJIb30BaHUS B KadecTBE
LEHTPAJIBLHOTO BHIYMCIUTEILHOTO YCTPOHCTBA KOHTPOILIEPA.

Jns oOmena wuH(popMalueld ¢ BHEIIHUMH YCTPOMCTBAMH HCIIOJIB3YIOTCS —CIIEIYIOIINE
KOMMYHHKAI[MOHHbIE UHTEP(EICHI:

- nBa untep(etica Fast Ethernet 10/100BASE-T («Ethernet 1,2»);

- YeThIpe MepeHacTpanBaeMbIX IOCIen0BaTeNbHBIX HHTep(deiica RS-232/RS-485 («OM1»,
«COM2», £ OM3», «COM4»), 1Ba 13 KOTOPHIX UMEIOT TIOJIHBIH HA0Op curHanoB RS-232;

- OecmpoBoguoii  mHTepderic Wi-Fi — s  moaxmouenuss ITIK st 0KajabHOTO
KOH(HUTYpUPOBaHHS KOHTPOJLIEPA;

- OT/EIBHBIN OTIaJ04YHBIN mocaeaoBarenbHblil mopt RS-232 («dCOM») -Ans jg0KaabHOR
HACTPOWKHU U OTIAJKH KOHTPOJUIEpA.

[IpuknanHple mporpamMmbl 3arpyXar0Tcsi BO BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO MaMSTh
MOJIYJIsI, KOTOpasi MOXKET OBITh pacIIMpeHa 3a CUeT yCTaHOBKHU KapT tuma SD.

Buenrauit Bug Momysist moka3zaH Ha pucynke 2.1.

|

.

Fthernet

/i @

Pucynox 2.1 —Buemnuii Bun moayns CPU
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2.3.2 CocraB monyns

Mogynb 3aHMMaeT B KpelTe CleNUaln3UpOBaHHOE IOCAJ0YHOE MECTO M BKIOYAET B cels
CJIENYIOINE KOMIIOHEHTHI:

— IUIaTa-HOCUTENIb C CYIIEPBU30pPOM IMTAHUSA WU y3€J YINPaBJICHHs MOCICIOBATCIBHBIMU UH-
TepdelicaMmy KOMMYHUKAaLlMM C MOAYJISIMH PacHIMPeHHs B OCHOBHOM KpeWTe um MHTepdercamu JUis
MIOJIKJIFOYCHUS TOTIOJTHUTEIBHBIX KPEHTOB (MHTErpPHUPOBaHHBIH HHTEP(EHCHBI MOIYIIB);

— ME30HHMHHAs MPOLECCOPHAs IUlaTa ¢ LEHTPAIbHBIM IMPOLECCOPOM U OBICTPHIMH LU(PPOBBI-
MU BBOJIaMH/BBIBOJIAMH.

Ha nmporeccopHoii muiate ycTaHOBIIEH MOJYJIb CUCTEMHOT0 AuHamMudeckoro O3Y o6béMoM He
menee 256 Moaiit Tuna mobile DDR,monynb sHeproHe3aBucumoit namstu oobemom a0 128 Moaiit
turra NAND, pazbem miis moaktoueHus BHEHeN maMsat tumna SD.

2.3.3 TexHnueckue XxapakTepUCTUKHI

TexHnueckue xapakTepUCTUKU MOAYIIS IpUBEeHbI B Tabnuie 2.1.

TabOnuna 2.1
HaumeHoBaHMe XapaKTepUCTHKH 3HavyeHue
OO611re TeXHUYECKUE XapaKTEPUCTUKH
lenTpasibHBII TTpOLIECCOP APM
TakrtoBas gacrora, MI 11 Tlo 454
I3y NAND Flash - 128M6aiit (muis xpaneHus
CIIO u mpHKIIagHbIX 33/1a4);
FRAM - 2 M6ut* (3HepronesaBucumast
HaMSTh C YCIOBHO «O€CKOHEUHBIM»
KOJIMYECTBOM IMKJIOB 3aITUCH/ITECHHS,
JOCTYITHA ITOJIb30BATEIIIO).
Cnor gans  ycraHoBku SD=xapr (mis
XpaHeHHs CIyKeOHOUM nH(pOopMaIui, OTYETOB
¥ T.11, JOCTYITHA MTOJIb30BATEIIO)
o3y mobile DDR - 256M6aiit
BcerpoeHHbIe 4achkl peallbHOrO0 BpEMEHHU Ectp
QOyHKIUA U3MEPEHUS UHTEPBAJIIOB BPEMEHHU Ectp

JlnanazoH U3MepeHHs] THTEPBAJIOB
BPEMEHH, C Ot 1 no 10°
IIpenen nomyckaeModl OCHOBHOW ITpUBE-
JIEHHOW MOTPENIHOCTH U3MEPEHHS] BPEMEHH,
% oT nuama3zoHa u3MepeHui +0,1
[Ipenensl momyckaeMoW IONMOJHUTEIbHOU
MPUBECHHON  MOTPEIIHOCTA  WU3MEPEHUS

BpeMeHH, %0 OT Arana3zoHa U3MEpPEeHUM +0,00125 %/C
Tun muTHEBOrO dJIEMEHTA MUTAHUS IS CR2430
MOJIJICP)KKH PabOThI YaCOB PEATHLHOTO
BpPEMEHU
KoMMmyH#KaImoHHBIE HHTEPEHCHI * RS-232 $rnamounsrit) — luir.;

» Fast Ethernet 10/100Base-TX ui.;

* HEHU30JIMPOBAHHBIC IEPEHACTPANBAEMBIE
KOMMyHI/IKa]_II/IOHHBIe HOpTBI:

1) RS-485 [Tonymymurekc. Ha6op
curnaios: A, B, GND);

2) RS-232 fiabop curnamos EIA RS-232-
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HauMeHoBaHUe XapaKTepPUCTHKHU

3Hauenue

C: DCD, RXD, TXD, DTR, DSR, RTS,
CTS, RI, GND) — 2ur.;

*  U30JMPOBAaHHBIE IEPEHACTPAHBAEMBIC
KOMMYHHUKAI[HOHHBIE TIOPTHI:

1) RS-485 [lonyaymiekc. Habop
curnaios: A, B, GND)

2) RS-232 Yceuennsiii. Habop curnasios:
RXD, TXD, GND) — 2mr.;

* HHTep(eiC CB3U ¢
OCHOBHBIM/IOTIOJIHUTEIBHBIM KPEHTOM
(mopT KackagupoBaHUs)— 2 IIT.,

» 802.11b/g Wi-Fi — Tur.

MakcumanbHasi CKOPOCTh Mepeavn J1aH-

HBIX 10 OJJHOMY ITOCJICIOBATEILHOMY TIOPTY
cBs3u RS-232/RS-48%ur/c

115200

XapakTepruCTUKN HEM30JIUPOBAHHOTO MOciienoBarensHoro nopra RS-232/RS-485

UyBCTBUTEIBHOCTH TpHeMHUKa RS-485
HEHM30JIMPOBAHHOIO TOpTa CBsI3H, MB

Ot munyc 20010 munyc 50

MuHuMaNbHOE BXOJHOE COMPOTHUBIICHUE
npueMHuka RS-4851nen301mpoBaHHOTO
nopra cBsizu, KOM

96

MuHuManbsHOE BBIXOIHOE MU depeHIu-
aJIbHOE HampshkeHue (MEXIy TUHUSIMU A U
B) nepenarunka RS-485uen30mmpoBanHo-
ro nopra cBsisu, B

1,5

MakcumanabHOE BBIXOJHOE HaPSKEHHE
nepenarunka RS-485uen3onmmpoBannoro
IIOPTA CBSA3M OTHOCUTEJIBHOTO OOLIEro mpo-
BoJa (IIpU CONPOTHBIICHUU HArpy3ku 54
Owm), B

Maxkcumanenbiii Tok K3 Beixona RS-485
HCH30JMPOBAHHOTO ITOPTa CBS3H, MA

250

UyBCTBUTEIBHOCTH NpHeMHUKa RS-485
M30JIMPOBAHHOTO MTOPTA CBsI3H, MB

Ot munyc 20010 munyc 30

MuHuMaNbHOE BXOJHOE COMPOTHUBIICHUE
npuemMHuka RS-485u30mupoBanHoro mopra
cBs3u, KOM

96

MunumanbHOE BBIX0AHOE U depeHIm-
aJlbHOE HampspkeHne (MeXITy THHUIMU A U
B) nepenarunka RS-485u30mm1poBanHoro
nopTa cBs3u, B

15

MakcumanbHOE BBIXOJHOC HAIIPSIKCHUC
nepenarunka RS-485n30mupoBanHoro mop-
Ta CBA3M OTHOCHTENILHO OOIIETo MPOBO/Ia
(mpu compoTtuBiieHun Harpy3ku 54 Om), B

Maxkcumanenbiii Toxk K3 Beixona RS-485
U30JIMPOBAHHOT'O TOPTa CBSI3H, MA

I[I/IaHaSOH BXOIHOTO HAIIPSKCHUS HCU30-
JUPOBaHHOTO TopTa cBsi3u RS-232 B
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HaumeHoBaHMe XapaKTepUCTHKH 3HaveHue

MuHMMaIbHOE IIOPOTOBOE HANPSHKEHUE
nepexoja B JJIOTH4ecKui «0> 115t BXOAHBIX
curHanioB RS-232uen3onupoBanHoro nopra
cBs3y, B 0,6

MaxkcumanbHOe TOPOroBOE HaNpsKEHUE
nepexo/a B JJOTHIECKUH «1> st BXOAHBIX
curHanioB RS-232uen3onupoBanHoro nopra
cBs3y, B 2,4

MakcuMaabHOE BXOJIHOE COTPOTHBIICHHE
Bxoaa RS-2321en301mpoBaHHOTO MOpTa
cBsa3u, KOm 7

MuHuManbHbIA pasMax HaNpsSKEHHUS BbI-
xoqHoro curnana RS-232uenzonupoBanHo-
ro 1mopTa cBsizH, B +5

Maxkcumanbabii TOK K3 BBIXOIHOTO CUT-
Hana RS-232xen3onupoBaHHOro mopra
CcBsA3U, MA +60

XapakTepUCTUKU U30JIUPOBAHHOIO MOCHEN0BaTENBpHOTO nopra RS-232/RS-485

JlnamazoH BXOJIHOTO HAINPSDKCHUS! M30JTH-
poBaHHOro nopTa cBsizu RS-232 B +30

MuHHMaNBHOE TIOPOTOBOE  HAIPSDKEHHE
nepexoaa B Jorudeckuii «0» /i BXOIHBIX
curHaioB RS-232 u301mpoBaHHOTO MOpTa
cBsi3H, B 0,6

MakcuManabHOE TOPOTOBOE HAIPSDKEHHE
nepexojia B JIOTHYECKUN «1» i BXOAHBIX
curHaioB RS-232 u301mpoBaHHOTO TMOpTa
cBs3y, B 2,4

MakcumanbHOe BXOJHOE CONPOTHBIICHHE
BXxoZa RS-232u30mmpoBaHHOrO mopra CBsi-
31, KOMm 7

MuHMMaIBbHBIA pa3Max HaIpsOHKEHUs Bbl-
xomHoro curHajna RS-232wuzonmpoBaHHOTO
nopra cBs3u, B +5

Maxkcumaneaplii Tok K3 BBIXOIHOTO CUT-
Hama RS-232 Hen301MpoBaHHOTO TMOpTa
CBsI3H, MA +12

lNanbBaHMyecKas pa3Bs3Ka
M30JIMPOBAHHBIX MIOPTOB CBsA3H, KB, HE
MeHee (KaIbIi MOPT OTCIBHO) 1,5

Xapakrepuctuka nmopros Fast Ethernet

[Moanep:kuBaeMblii CTaHAApT 10/100Base-TX
CkopocTts nepeaayn ganHbix o Ethernet 10/108M6wut/c
ABTOOIIpeieTIeHNE THUIa KaOes Auto MDI/MDIX
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HauMeHoBaHUe XapaKTepPUCTHKHU

3Hauenue

XapakTepuCcTHUKA «6BICTDBIX» JHUCKPETHBIX BXOJ0B W BBIXOJO0B

KonndecTBo kaHanoB (TIUCKPETHBIN BXO/)

16
KonndecTBo KaHAIOB (IMCKPETHBII BBIXO/T) 8
lanpBanmyeckas pas3Bs3ka, KaKIbld KaHa
oraenpHo KB 1,5

Nuaukanus

CocTosiHHE KaXXI0ro BX0oAa/BbIxoaa

«[loTeHIUATBbHBIN» BXOJT

MakcumaiibHOE BXOAHOE HanpsikeHue, B

ITocrosanoe 30

I"apaHTHPOBAHHOE HAMPSHKEHHE JIOTHYE-
ckoii “1” (cocrostame “Bki”), B

ITocrossarOoE OT 9 1O 30

I"apaHTHPOBAHHOE HAMPSHKEHHE JIOTHYE-
ckoro “0” (cocrostaue “Brikin”), B

ITocrossaaoEe oT O 10 5

MaxkcuMalnbHBII BXOIHOHU TOK, MA

2,7

@uUIbTp HA BXOJIE

Ot 0 no 50,8mc (mmocTostHHOE, TPOrPAMMH-
pyeTcst ¢ BpeMeHHbIM 1marom 0,2 mc)

3amura oT NepeHanpsLKeHUs 1 Ectp
HANPSDKEHUsT 00paTHON MOJSIPHOCTH
CyeTynku
KonnuecTBO CUETUHKOB 16

BxoaHass wactota B PEKHME CUCTUMKA
(«ITOTEHIIMATBHBII» BXOI)

Or O go 12,5 k['11, MUHUMaJILHASA JJIU-
TEIHLHOCTH UMITyNbca 40 MKC

@ubTp Ha CYETHOM BXOJE

Or 0 mo 12,8 mc (mporpamMmmupyercst ¢
maroMm 0,04 mc 11 BX0J10B CKOH(UTYpHPO-
BaHHbBIX KaK CUCTUHK)

Brixon «I'paH3uCTOPHBINA KIOY»

Tum BeIXoma

[TocTtossHHOE HaNIpsIKEHUE
BbIX0J: TpaH3UCTOPHBIN KIIHOY

BrixogHoe HanpsbkeHue, B

[Tocrostuoe ot 5 10 30 ([TomaeTcst u3BHE)

BrixoaHoi Tox, MA

Harpyska nmo toky nHe Oonee 100 pe3u-
CTHBHAs Harpys3Ka)

MakcumanbHasg yacToTa BeIXoaa, I'ng

1000

Cocrosnue BbixonoB nmpu otkaze MIIIT

Kondurypupyercs mo KaxaoMmy BBIXOXY:
«BKJI», «BBIKJI» nin <«aocienHee 3Haye-

HUEC»

* Ina monyneit CPU,npoussenennsix 10 2017r., 06sem FRAM cootBercTByer 1 Mout

2.3.4 YcrpoiicTBo 1 paboTta

2.3.4.1Pexxumbl pabOThI

Pexxum paboTBl MOy LEHTPAIBHOTO MPOILECCOpa OMpeNeNsieT PeXHM padOTHl BCETO
KOHTpoJuIepa. PexXxuMbl paboThI IiepedrcieHsl B Tadbnume 2.2.
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Tabnuna 2.2 —Pexumsl paboTh

Oo6o3Ha4eHue peskuMa padoThl Onucanue

OCHOBHBIE PEKUMBI

«WORK» OcHoBHO pexxuMm paboTsl. B pexnme «WORK»
paboTaeT TEXHOJOTHYECKas IporpaMma, paboTaroT Bce
CKOH(UTYpHpOBAaHHBIE CIYXObl, JAMAarHOCTHKA KOH-
TpOJUIEpa, CIyk0a aBTOONPEAeNICHNS THIIOB MOYJIEH

«PRG» B pexume «PRG» BbimonHseTcs KOHPUTypHUpPOBa-
HHE PECypCcOB KOHTPOJUIEpA M IMAapaMETPOB MOMAYJICH.
JlunarHoctuka He paboTaer, ciy:k0a aBTOOIpEAEICHUS
TUTIOB MOJyJIeH He paboTaeT

BcrnioMorarenbHbBIC peKHUMEL

«BLOCK» Pexxum GokupoBku. HacTymaeT mo BO3SHUKHOBEHHIO
aBapuifHoro coObITus. TexHomornyeckas Imporpamma
paboTaeT, HO BBIXOJIbI MEPEBOJSATCS B 3apaHee 3aJaH-
HBIE COCTOSIHUS

«DEFAULT» Bcenomorarensusiii pexxum «DEFAULT» npenna-
3HAUYEH /U1 BOCCTAHOBJICHHSI 3aBOJICKMX YCTaHOBOK
MIIT (Hampumep, A1 BOCCTaHOBIICHHS 3a0BITOTO HITH
HEMPaBUIIbHO yCTaHOBICHHOTO |P-ampeca)

2.3.4.ATocnenoBarenbHbIE TIOPTHI

[TocnenoBarensubie  moptel  Moayias CPU  pacmonokeHpl Ha  IUIaTe-HOCHUTEINE.
OYHKIMOHATBHBINA OJIOK, pealn3ylomuil QyHKIHIO KOMMYHHKAIIUU IO TOCIEI0BATEIHHBIM
opTaM, COCTOUT U3 MHKPOKOHTPOJUIEpA C HWHTErPUPOBAHHBIMHM IOCIEAOBATEIHLHBIMU
acuaxpoHHbiMH npuemo-niepenatunkamu (UART). K kaxmgomy u3 UART mnoaximodeHsl
ANIEKTPOHHBbIE KOMIIOHEHTBI, 00pasylolye KaHal CBS3M U BBINONHSIOMNE (DYHKIHIO
peoOpa3oBaHus MEKTPUUECKUX YPOBHEW HU(POBBIX CUTHAIOB B YPOBHH, HEOOXOJUMBIC IS
pabotel ¢ uHTepdericamn RS-232u RS-485,u ob6patHo. Ha muiate ycTaHOBIIEHO 4eThIpe
KaHasa CBsi3u. MUKpPOKOHTPOJUIEp MOAKIIIOUYEeH K nHTepdeiicy cas3u ¢ ML

[Ipu npueme NaHHBIX KOHTPOJUJIEPOM OT BHEUIHUX YCTPOMCTB MO MOJKIIOYEHHBIM KaHajam
CBSI3M OHHM HAKAaIUIMBAIOTCA, K HUM J00aBisieTcs CiyxeOHas WH(GOpMalus BHYTPEHHETO
NpoToKoJa |, npu 3ampoce oT MIIII, ganHble nmepeaaroTcs LHEHTPATBLHOMY MPOLIECCOPY A
00paboTKH.

[Ipu nepenaye naHHBIX BHEUIHEMY YCTPOMCTBY BBIMOIHIETCS 0OpaTHas onepalus — JaHHbIE,
MOCTYIMUBIINE TI0 BHYTPEHHEMY MHTepdelcy cBsA3M, 00pabaThIBalOTCA Ha OCHOBE CIIY)KEOHOMH
nH(pOpMallUd BHYTPEHHETO IPOTOKOJA, a 3aTeM OTMPABISIOTCA IO COOTBETCTBYIOLIEMY
KaHaJy CBS3H.

[TocnenoBarensubie uHTEpPEiickt «COM1» u «COM2» BkitoualoT B ce0si OTAETBHYIO
MHTETPAJIbHYI0 MUKPOCXEMY M30JMPOBAHHOTO JpaiiBepa mHTepdeiica RS-232u otnenbHyio
WHTETPAIIBHYI0O ~ MHUKPOCXEMY  M30JIMPOBAHHOTO  JApaiiBepa  uHTepdeiica  RS-485.
[TocnenoBarensHbie nHTEpPEiichl «KCOM3»u «COM4»He UMEI0T raTbBaHUYECKON U30ISIHH
U OTJCIBHBIX IpHUeMoIepeaaTyukoB uHTEepdeiicor RS-232/485,pyHkinu nmpeodpa3oBaHus
ypoBHEW UHTEpEIHCOB HMHTEIpUPOBAHBI B OJHOM IpHeMornepenatdunke. IIporpamma
MUKPOKOHTPOJIIIEpA MOXKET YIPABIIATH BKIIIOUEHUEM MUTAHUS HAa KaXXI0H U3 MUKPOCXEM.

2.3.4.31uckpeTHbie BXObI U BBIXO/IBI

B KaHaJIbl BBOAAa-BbIBOAAa BXOIAT 3HeKTpOHHBIe KOMITOHCHTHBI OJId ITOAKJIKOYUYCHMSI BHCHIHUX
CUTHQJIOB M MX MpeoOpa3oBaHUs B BHJ, HEOOXOMMMBIA i 0OpaObOTKH <«OOIIEH» YacThlo,
3HeKTp0HHBI€ KOMIIOHCHTHI, O6€CH€‘II/IBaIOH_II/I€ FaJII:BaHI/I‘-IeCKYIO N30J AU, U KOMIIOHCHTHI,
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dbopMupyrole MUTAHUE «W30JIUPOBaHHOI» yacTu. Moayns CPU comepxxut 16 qucKkpeTHBIX
BXOJIOB ¥ BOCEMb JMCKPETHBIX BBIXOJIOB.

JIMCKpETHBIN BXOJI UCIONB3YETCS ISl BBOJA SJEKTPUUIECKUX CHTHAIOB MIOCTOSTHHOTO TOKA C
MOAICPKKON (DYHKITMM KOHTPOJIST OOpBIBA JIMHHH.

Jlnis paGoThl C TakoOW IENbI0 KaHAl JUCKPETHOTO BBOJA MMEET AJICKTPUUYECKUE IICTTH IS
pacrno3HaBaHUs TPEX COCTOSHUI BXOIHOIO CUTHAJIA!

— OTCYTCTBHE KaKOro-a100 BXOIHOTO cUrHaya (0OOpBIB JIMHUK);

— gnorudeckuii «0» (IUCKPETHBINM BBIXOJ PA3OMKHYT, TOK BXOJHOIO CHUTHAJIa OTpaHUYHBa-
eTCsl COMPOTUBIICHUEM BKIIFOUEHHOTO MapajlieIbHO KOHTAKTaM PE3UCTOPa);

— gjoruueckas «1» ([IUCKPETHBIN BBIXO]] 3aMKHYT, TOK BXOJHOTO CUTHAJIa HE OIPAaHUYCH).

Bonbsramnepnas xapakrepuctika (BAX) kanama BBoJa IUis BBOJIa CHTHAJIOB MOCTOSIHHOTO
TOKa n300pakeHa Ha pucyHke 2.2.Ha BAX M0KHO BBIACITUTH IMATh YYACTKOB. «a», «b», «C», «d»,
«e»,

B cnyuyae pabotel 6e3 KOHTpOJI OOphIBa JTMHUU YCTOMYMBOE 3HAYCHUE JIOTMUECKOTO HYJIS
OTIpEIENIICTCS IPU 3HAYCHUSX BXOAHOTO HampspkeHus ot 0 10 6,2B (yuactkun BAX «a», «b»,
«C»), yCTOWYMBOC 3HAYCHUE JIOTMYCCKOW CAMHMIIBI — IIPU 3HAUCHHSX BXOIHOTO HANPSHKCHHS
ot 9 B 1o makcumyma (yuactok «e»).Yyacrok BAX «d» -HeompeneneHHOE COCTOSIHKE, B
JIAHHOM HWHTEpBajie OMNpele/ieHHe COCTOsHUS Bxoga (jMormdeckuit «0» wmmm «1» He
rapaHTHPYETCS).
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Pucynox 2.2

[Ipu ucnonp3oBaHMM (PYHKIMH KOHTPOJS OOpbIBA JIMHUM KaXIOMy U3 ydacTkoB BAX
COOTBETCTBYET OINpEAEICHHOE JJOTHYECKOE COCTOSTHIE BXO/A:

— yyactok «a» -Hanpspkenue ot 0 10 4 B (tok n0 0,4MA). B atom nmuana3one rapaHTHPO-
BaHHO OOHAPY)XKMBAETCSl OOPBIB JIMHUH,

— yyactok «b» -Hampspkenue ot 4 1o 5 B (rok ot 0,4 no 0,6 MA). Heonpenenenuoe co-
CTOSIHHE BXOJa. B 3TOM quama3oHe HE rapaHTUpyeTcs OOHapyKeHHe OOpbhIBa JIMHUU U BO3MOXKHO
pacriozHaBanue jorudeckoro «0x». [Ipu BkIOUeHHONW (PYHKIIMHW KOHTPOJISI OOphIBa TUHUU HEOOXO-
JTUMO UCKITIOUUTH MOSIBIICHUE BXOAHBIX CUTHAJIOB TAKOTO YPOBHS;

— y4acTOK «c» - HampspkeHue oT 5 10 6,2 B (tokx ot 0,6 1o 1 MA). B atom amamasone ra-
PaHTHPOBAHHO OOHAPYXKMBAETCS coCTOsSHUE Jiorudeckoro «0». [Ipu BkItOYeHHON (YHKIIMHA KOH-
TPOJIst OOPBIBA, TEKYIIUH 1O IENH TOK JOJHKEH JIeKaTh B JAHHOM JHAIa30He,

— y4actok «d» -Hanpspkenne ot 6,210 9 B (tok ot 1 10 2,3MA) — y4acTOK HEONpeaeieH-
HOTO JIOTHYECKOTO COCTOsIHHS (Ompe/ie/ieHre HCTHHHOTO JIOTHYECKOTO YPOBHS HE TapaHTUPYETCSl).
JlelicTBUTENbHBINA TOPOT NEPEKII0UEHUST HAXOAUTCS MpU 3HaueHus Oim3kux k 7 B. Jlnsg uckimoge-
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HUS JIOKHBIX Cpa0aThbIBAaHUN JIOTHUECKOW «1» HEOOXOIUMO HCKIIIOUMTh HAJMUME HANPSHKCHUH Ha
BXO/I€ BbIlIe 6,5B;

— ydacTtok «e» -Hanpsbkenue ot 9 no 30 B (tok or 2,3 1o 3,1 MA). 3HaueHUE BXOJHOTO
TOKa MaJIo 3aBHCUT OT HANPSDHKEHMS, YTO MO3BOJSIET M30€kKaTh POCTa pacceMBaeMoi MoUTHOCTH. B
9TOM COCTOSIHUM FapaHTHPOBAHHO OOHAPYKUBAETCS COCTOSIHUE JTIOTMUECKON «1».

Kakaplii IUCKPETHBI BXOA HWMEET HHIMBHIYAIbHBIH HMIYIbCHBIH QuiabTp (huibTp
aHTHIpeOe3ra), KOTOPBIM TO3BOJSIET MPOIYCKAaTh JUCKPETHBIE CHTHAJBI, HMMCIOLIHE
JUTUTENIHOCTh OOJIbIIE 3aJJaHHOTO 3HavyeHus. [IpeaenbHas AMUTENPHOCTD U Il PETYIHUPOBKU
¢bunbTpa ykazaHHbl B Tabauie 2.1 (1pu HyjeBOM 3HAYEHUU (PUIBTP OTKIIIOUEH).

JIMCKpPETHBIN BBIXOJ HMCIIOJIB3YEeTCS JJISI KOMMYTAIlUM 3JIEKTPHUECKUX IIeTeld MOCTOSHHOTO
TOKa ¢ HOMUHAJIbHBIM HamnpspkeHueM 24 B. JIUCKpeTHBIN BBIXOJ MOKET UCHOJIb30BAThCS IS
yIpaBJICHUs] HATPY3KaMU C aKTUBHBIM U PEAKTUBHBIM XapaKTEPOM COIPOTHBIICHHS.

JluckpeTHbIil BBIXOJ peasim3oBaH Ha 0Oaze N-KaHaJIbHBIX IOJEBBIX TPaH3UCTOPOB. Jlis
JAHHOTO pekuMa paboThl MCIIONB3YEeTCs BCTPOCHHAsS IIeTb, 00ECTIEYMBAIONIAs TUATHOCTUKY
COCTOSIHUS BBIXOJHOIO KaHaina. [Ipu oTKpbIBaHMU KiltOYa cXeMa AMArHOCTHKU KOHTPOJIUPYET
(akT OTKpBIBAaHUS KIIIOYA, IPU 3aKPBIBAHUM — COOTBETCTBEHHO TO, YTO KJIIOY 3aKPBIT.

JIMCKpeTHbIE BXOABI M BBIXOJbl HAa MOJYJE YHpPAaBIAIOTCS HemocpeacTBeHHO oT LI, uto
o0ecreynBaeT BICOKYIO CKOPOCTh 00paOOTKH JaHHBIX.

2.3.5 Unaukanmst MoTyJist

Ha numnesoii manenu monyns CPU pacnonoskensr cucteMHble HHAUKATOPBI «PWR» «Err»,
«Block», «Work», «Bus», «Busl», «Bus2», «USER», 4D¥L — 4», «232/485 1 — 4», «out-
put 1-8», «input 1 -16», «wifi on/off», «wifi tx/m «tx/rx dCOM>».

Nunukatop «PWR» —1BeT cBeueHus 3eIeHbIN, YKa3bIBaCT HA HATMIME MTUTAHUS KpEnTa.

WNupukaropom «Err» ympasisier ciyx0a JAMarHOCTHKH KOHTposuiepa (T.e. cyMMapHas
omrOKa 1Mo BceMy KOHTposuiepy). [Ipy Haauduu OmmMOKM — MHUTaeT KPacHBIM IIBETOM, MPH
OTKa3e — TOPHUT KpacHbIM IBeTOM. WHaumupyrorcs pe3yabTaThl Te€X KOMIIOHCHTOB
JTUArHOCTHUKH, KOTOPBIE 3aaHbl MPU KOH(DHUTYpUPOBAHUH KOHTPOJLIEpA.

WNunukatopom «Block» ympaBnser ciy:x06a AMarHOCTUKM KOHTpoJuiepa. MHAMIUPYIOTCS
pe3yibpTaThl MEpexo/a KOHTpoJiepa B PEKUM OJOKHPOBKU. B 3TOM pexnme Bce BXOIbI-
BBIXOJIBl KOHTpOJUJIEpa IMEPEBOMATCS B 3aJaHHOE COCTOsHUE. L[BeT CBeUYeHHS KpacHBIA —
pexuM OJIOKHPOBKa, HE TOpHUT - pexkuM «WORK».

WNuaukaropom «WoOrk» ympapisier ciyx0a IHArHOCTUKH KOHTpoyuiepa (T.e OTCYTCTBHE
omrOKKM 10 BceMy KOHTposuiepy). CoBMeCTHO ¢ MHIUKATOPOM «Err» ompenensier Tekyiee
COCTOSTHME KOHTPOJUIEpa.

Nunukatoper «Bus, Busl, BuSZ2»uHmumupyloT Haaiuuyue oOMEHa KOHTpoJuiepa IIo
nocjeIoBaTebHbIM HHTEpdelicam («BUS» —c MOIyJIsIMH pacHIMpPEHUss B OCHOBHOM KpEWTe,
«Busl» —oOmeH ¢ monosHUTENbHBIM KpeToM Nel, «BUS2» —¢ MOTOJHUTETBEHBIM KPEUTOM
Ne2). KpacHslii IBET HHIUKATOpa — Iepeadya JaHHBIX, 3€JICHBII — IPUEM.

Nunukatop «USER»uHIuMpyeT 3anporpaMMUpOBaHHOE TTOJIH30BATEIEM COOBITHE.

Wunmukatoper  «TX/RX1 — 4» WHIMIMPYIOT 0OpUeM W Tepelady JaHHBIX 110
nocienoBarenbHbiM moptam COM1 — COM4 (pacHblii — mepemava JaHHBIX, 3€JCHBIA —
pUEM).

Wupukaropsr «232/485 1 — AMHIUIUPYIOT PEKUMBI paOOTHI MOCIEI0BATEIBHBIX TOPTOB
COM1 — COM4 LpacHsiii — RS-4853enensiit — RS-232).

Wupukarop «output 1- 8smuauiupyer cocrosuue mudposoro Beixoaa (kimwod oTkpeIT (ON)-
KpacHbIi, K104 3akpbiT (OFF)3enenbiit).

WNupukarop «input 1 — 16»uagunupyer cocrossHre nudpoBoro Bxoaa (eCTh BXOIHOE
nanpspkenne (ON)-xpacubiit, Het (OFF)3enenbiit).

Wuaukarop «Wifi on/off» —uxauimpyer BIro4eHnEe/BBIKIIIOUCHHE TIOPTA.

Wunukatop «Wi-Fi tx/rx» —uaaunupyer oomen yepe3 Wi-Fi.

WNupukarop «tx/rx dCOM» — uHaumupyer OOMEH JaHHBIMH dYepe3 IOCIIeA0BATCIbHBIN
omtanounbiii uHTepdeiic ACOM.
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2.3.6 HactpanBaemble mapameTphbl

Moayib HEHTPaIbHOTO MPOIECCOpa MMEET MIMPOKUE BO3MOXKHOCTH IO HACTPOMKE, MOYKHO
HU3MCHATH CJIEAYIOIINE IapaMeTphl: KOJMWYECTBO KpEeHTOB B KOHTpoiuiepe, IP aapeca
untepdeiicoB Ethernetckopocts 0OMeHa qaHHbIME U pexxuMbl padoTel COM-1opTOB U 11p.

Moayns IEHTPAIBLHOTO Tpolieccopa 00MagaeT pPa3BUTHIMH CPEACTBAMHU IS CHIDKCHHUS
cOOCTBEHHOTO MOTPEOJICHHS ¥ IOTPEOJICHNST KOHTPOJIIEpA B IIEJIOM:

— OSKOHOMHs JHEPIMH 3a CYET OTKIIOYEHHUS IHMTaHWsS He3aJelCTBOBAHHOW mepuepuu:
BKJTFOUCHHE/OTKIFOUCHHE WHTEP(EHCHOTO0 MOIYJIsl, BKIIOYEHUE/OTKIIIOYEHHE ITOCIIECI0BATEIbHBIX
opToB, BKJIOUeHue/oTKIIOUeHne Ethernetunrtepdeiicos, BkIoueHne/oTKIIOUeHHE HHTEpdetica
Wi-Fi, Brimouenue/otkimouenue uHrepdeiicor Busl, Bus2 pkimodyeHne/oTKIIOYCHUE TUCKPETHBIX
BXOJIOB U BBIXOJIOB, BKJIFOUCHHUE/OTKIIFOUCHUE CBETOBOM MHIUKAIINH;

— SKOHOMHsI SHEPTHH 3a CUET yIpPaBJIEeHUs 4aCTOTOH sijpa mporeccopa. Tpu pexuma padbo-
TBI. MAKCHMaJIbHAS IPOM3BOAUTEILHOCTD (dacToTa simpa 454 MTI'r), cpeiHss MPOU3BOAUTEILHOCTD
(gacrora simpa 286 MI 1), MUHUMAITbHAS IPOU3BOAMTEIBHOCTD (4acToTa siapa 64 MI'n);

— HECKOJBKO PEXXHUMOB CHa ¢ TpoOyxacHueM: o RTC 9acoB, OT HACTPOCHHOTO MPEPHIBa-
uus, ot Fast Ethernetnrepdeticos (magic packet wake up)r Wi-Fi.

Kpome TOro, BO3MOKHO BKJIIOUYCHHE M OTKJIIOUCHHE NMUTAHUSA MOIYJCH DACHIUPEHHS W3
POrpaMMbI MOTYJISI.

2.3.7 Jlnarnoctuka

Moyiib THarHOCTUPYET CBOM PECypChl M OOIIHE pecypchl KOHTpOJIepa. JIMarHoCTHPYIOTCS
CIICAYIOIINE HEUCITPABHOCTH CaMOTO MOYJISL:
— TIPEBBIIICHUE BPEMCHH BBITTOJIHEHHUS TPOTPAMMBI;
— OIMOKH MOCJIeI0BATCIIbHBIX HHTEP(PEHCOB OCHOBHOTO M JIOTIOTHUTEIBHBIX KPEHTOB,;
— o0psiB unTepdeiicos Fast Ethernet;
— HEIITaTHOE 3aBepIICHHE PaOOTHI 3aMMYIIEHHBIX TPOrPAMMHBIX CITYXKO;
— namnuue coennaennus Wi-Fi;
— ommOKku nocneaoBaTenbHbIX HHTEPPeiicoB «COM1 — 4»;
— OTKa3 DJIEMEHTOB MOAYJIS «ObICTPBIX» TUCKPETHBIX BBOIOB/BBIBOJIOB.
JIMarHOCTUPYIOTCSI HEUCITPABHOCTH OOIIMX PECYPCOB KOHTPOJLIEpa!
— CHIKCHHE YPOBHEW HampspkeHus nutanus Huke 10 B v mpeBbImieHUss YpOBHS MTATAHUS
cBoie 32 B;
— OTKa3bl U OMIUOKU MOTYJIEH.
Pe3ynbTaThl TUArHOCTUKU 3amKMChIBAIOTCS HAa SD HOCHTENb, OTOOPaXKAIOTCS HHIUKATOPOM
«Err»na mopyie.

2.3.8 HazHaueHue KOHTaKTOB Pa3beMOB

O6o3HayeHue W Ha3HAYeHUE KOHTAKTOB pazbeMa «COMI1», «COM2» B pexume RS-232
NpUBEICHO B Tabiuie 2.3.

Tabnuma 2.3
KonTakT paspema O0o3HaueHne cCUTHAJIA Ha3nauyenue
4 RXD [IpuHuMaemble JaHHBIE.
Bxon
2 TXD [TepenaBaemMbie TaHHBIC.
Brixong
6 GND Semis
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OO6o3HaueHue M Ha3HAYeHHWE KOHTAKTOB pazbemMa «COM1», «COM2» B pexume RS-485

MpuBeJICHHI B Tabnuie 2.4.

Tabnuna 2.4

KonTakT pazbema

O0o3Hauenue curuaJga

Ha3zunauyenue

1 B JIunausg B. Bxoa/Beixon
3 A JIuaus A. Bxoa/BeIxon
5 GND 3eMirst

O6o3HaueHne W Ha3HAYeHUE KOHTAKTOB pazbeMa «COM3», «COM4» B pexume RS-232
MIPUBEICHEI B Ta0uie 2.5.

Tabnuuma 2.5

Konrtakr paspema | O0o3HaYeHHMe CHTHAJIA Ha3nauyenue
1 DCD JleTexTop HecyIel 4acToThl. Bxon
2 RXD IIpuHnmaemsle nanHble. Bxoxg
3 TXD [TepenaBaembie mannbie. Borxon
4 DTR I'otoBHOCTE TepMuHana. Beixon
5 GND 3emist
6 DSR T'oroBHOCTE MOZEMA. Bxox
7 RTS 3anpoc nepenayu. Beixon
8 CTS Copoc nepenaun. Bxon
9 RI WNunukaTtop 3BoHKa. Bxon

O6o3HaueHue M Ha3HAYCHHWE KOHTAKTOB pazbeMa «COM3», «COM4» B pexume RS-485
MpUBEJICHHI B Tabnuie 2.6.
Tabnuua 2.6

KonTakr pazbema

O0o3HayeHne CUrHaJIa

Ha3zunauyenue

1 A JIuaus A. Bxon/Beixon
2 B JIunus B. Bxoa/Beixon
5 GND 3emrs

Hasnauenue konTakToB pazbemoB Fast Ethernatpusenensl B Tabmuie 2.7.
Taomuua 2.7

Konrtakr paspema | O6o3Hauenue curHana | Hasnauenme
1 TXD + IlepenaBaemsble nannslie. [lntoc
2 TXD - [TepenaBaembie manHbIe. MUHYC
3 RXD + IIpunumaemslie ganuseie. [Lmoc
4-5 He ucnonp3yrorcs
6 RXD - IIpuHumaemsle nanHble. MuHyc
7-8 He ucnonp3yrorcs
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Ha3naueHnue KOHTAKTOB pa3beMOB NMOPTOB KackaaupoBaHus «BUS1», «<BUS2»puseneHo B

Tabimmne 2.8.

Taomnuua 2.8

KonTakT paspema | O0o3HaueHHe CHTHAJIA Ha3nauyenue
1 TXD + [TepenaBaembie nannbie. [Tmroc
2 TXD - [TepenaBaembie qanHbIe. MUHYC
3 CLK_TX + IlepenaBaemas yacrota. [limroc
4 CLK_TX - [TepenaBaemas yactota. MuHyc
5 RXD + IIpunumaemslie ganuseie. [Lmoc
6 RXD - [Ipunumaembie qaHHbIe. MUHYC
7 CLK_RX + ITpunumaemas yacrora. [lmroc
8 CLK_RX - [Ipuaumaemast yacrora. Munyc

Hasnauyenue koHTakTOB pazbema «l/O», mpenHazHaYeHHOTO ISl TIOAKIIIOYEHUS! TUCKPETHBIX
BXOJIOB U BBIXOJIOB, M COOTBETCTBHE HMX I[BETOBOH pacKiajke B MOJKIOYaeMOM 2541apHOM
kaberne npuBeaeHo B Tabmume 2.9.

Taomnuua 2.9
Homep u Tun ka- Homep Howep napr!
Haa Curnan KOHTAaK- Kka6enss RJ- HBer
Ta 21

Bxon 1 Jlnans «A» 26 1 Benwiii
JInaus «B» 1 Cununit

Bxon 2 Jlnans «A» 27 5 Benwrii
JInans «B» 2 OpanrkeBblil

Bxonx 3 JIuaus «A» 28 benrnrii
Jluans «B» 3 3 3eneHslii

Bxon 4 JIuaus «A» 29 4 benrnrii
Jlunusa «B» 4 Kopuunessrit

Bxon 5 JIuaus «A» 30 benrnrii
Jlunusa «B» 5 > Cepprit

Bxox 6 JIuaus «A» 31 Kpacubiit
Jlunusa «B» 6 ° Cununit

Bxon 7 Jlnans «A» 32 - Kpachbrit
JInnua «B» 7 OpanskeBblil

Bxon 8 Jlnans «A» 33 g Kpachbrit
Jlunusa «B» 8 3eneHbli

Bxon 9 Jlnans «A» 34 9 Kpachbrit
Jlunusa «B» 9 Kopuunessrit
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Homep u Tun ka- Homep Howep nape!
Haa Curnan KOHTAaK- Kkabenss RJ- Hser
Ta 21

Bxox 10 Jluans «A» 35 0 Kpachbrit
Jlunusa «B» 10 Cepprit

Bxong 11 JIuaus «A» 36 11 Uepnblit
Jluans «B» 11 Cunuit

Bxox 12 JIuans «A» 37 12 UepHblit
Jlunus «B» 12 OpanxeBblit

Bxox 13 JIuans «A» 38 13 UepHblit
Jluans «B» 13 3eneHslii

Bxon 14 Jlnans «A» 39 14 YepHblit
JIunua «B» 14 Kopuunesblit

Bxox 15 Jlnans «A» 40 15 YepHblit
JIunua «B» 15 Cepsniii

Bxox 16 Jlnans «A» 41 " Kenrerit
Junusa «B» 16 Cununit

He ucnons3yercs 42 17 Kenterit

17 OpanxeBblit

Brixon 8 JIuaus «A» 43 Kentorit
Jluans «B» 18 18 3eneHslii

Brixon 7 JIuaus «A» 44 Kentorit
Jlunus «B» 19 19 Kopuunessrit

Brexon 6 Jluans «A» 45 50 Kenrerit
JInans «B» 20 Ceppniii

Bexon 5 Jluans «A» 46 1 DuoneToBkIN
Jlunusa «B» 21 Cununit

Brexox 4 Jlnans «A» 47 99 DuoneToBkIN
JInans «B» 22 OpanrkeBblil

Bexox 3 Jlnans «A» 48 93 DuoneToBkII
Jluans «B» 23 3eneHslii

Brixon 2 JIuans «A» 49 24 DuoneToBwIit
Jlunusa «B» 24 Kopuunessrit

Breixon 1 JIuaus «A» 50 25 DduoaeToBbIit
Jlunusa «B» 25 Cepprit

2.3.9
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2.3.10 Hcnonp3oBanue Mo Ha3HAYEHUIO

2.3.10.1 DxkcmyaTanMOHHBIC OTPAHUYCHUS

3AIIPEHIAETCHA BcraBisats SDkapTy B pa3beM paboTaromero Moayss!
SAITPEIIAETCSH skcnmyaTtanus MOCHI€I0BATENIbHBIX MOPTOB B LEMSAX C MaKCHMalbHBIM
HanpsbkeHueM cBbiie 30 B st untepgeiicoB RS-232u 12 B s unrepdeiicor RS-485!

[IpeBbilieHNEe HAMpsDKEHUS TPUBENET K CcpabaThIBaHHWSIM — DJIEMEHTOB  3alllUTHI  OT
MIPEBBIIICHHUS 10 HANPSDKCHHWIO M 10 TOKY M MOXET B KPUTHUYECKHX CIIy4asX MPUBECTU K
BBIXOJy M3 CTPOS KaHaja CBs3M. Takoil MOmylb OyIeT CUMTATHCS BBIMIEAIIAM M3 CTPOS IO
BHHE MOTPEOUTEIIS U TapaHTHITHBIC 0053aTEbCTBA HA ATOT CIIy4aid HE pacIpOCTPaAHSIOTCSI.

Ecnu mop Bo3neiicTBHEM MHTEHCHBHBIX MTOMEX HAOIONAIOTCS OMIMOKHM B MepelaBaeMbIX H
MPUHUMAEMBIX JaHHBIX, HEOOXOIUMO TPHHATH MEpPhl MO CHHKEHHIO HABOJOK B Kabemsx
BHEIIHEH LICHH.

YcroitunBoe (HYHKIIMOHMPOBAHHWE KaHAlla CBSI3M IO MpOoTokoiy RS-232Ha MakcumanbHOU
3asBJICHHON CKOPOCTH JAOCTHTraeTcs Ha JUInHe Kabemns He 6onee 2,5M, nust RS-485 e Gonee
250Mm.

3ampemiaercss JKCIUTyaTalMss WHTEP(PEHCOB JTUCKPETHBIX BBOJOB/BBIBOJOB B ICMSIX C
MakCUMalbHbIM HampsokeHueM cBbiiie 30 B u Tokom, mpeBbrmaronmv 100 MA (st
JTMCKPETHOTO BBIXOIA).

[IpeBbIieHre HAPsHDKEHUST W TOKa TMPHUBEIET K CpabdaThIBAaHUSM SJEMEHTOB 3alllUTHl OT
MPEBBIIICHUS M0 HAMPSDKEHUIO M MO TOKY M MOXKET B KPUTHYECKHX CIydasx MPUBECTH K
BBIXOJIy M3 CTPOs KaHalla BBOJAA-BBIBOJIA. TaKoW MOAYJIh OyJET CUMTATHCS BBIMIEAINIAM M3
CTpOs. 1O BUHE TMOTPEOUTENs W TapaHTHHHBIE O00s3aTeNbCTBA HA OTOT Cily4dail He
pacrpoCTpaHsIOTCS.

Ecnmu mon Bo3neiicTBHEM WHTCHCHBHBIX TOMEX HAONIONAIOTCS JIOKHBIE CpaOaThIBAHUS
CHUCTEMBbI TMaTHOCTHUKH COCTOSIHUSI KAaHAJIOB U KOHTPOJIS OOpbIBA JTMHUHU, HEOOXOUMO TIPUHSATH
MEpbI IO CHUKCHHIO HABOJOK B KAaOEIsIX BHEIIHEH ST .

2.3.10.2 TumoBble CXeMbl BKIIOUYEHHUS JUCKPETHBIX BHIXOJIOB U BXOJIOB

Ha pucynke 2.3 mpuBeneHa THUIIOBas CXEMa BKJIIOUEHMsI OJHOTO KaHaja B PEXHUME
JUCKPETHOTO BXOJa C UCIOJIb30BAaHUEM MPOXOJHBIX KJIEMMHBIX KOJIOJIOK, UCIIONb3yeMas IIpH
NpOoeKTUpOoBaHUU IIKada. B kadecTBe BXOIHOrO BO3AEHCTBHS HCHOJIb3YeTCs AATYMK TUIA
«cyxoil KoHTakT» ¥ uctouyHuk JJIC. Jlns ITUCKPETHOro BXOAA JONYCKAETCA BKIIOYEHHE B
HPOTHBOIIOJIOKHOMU MOJISIPHOCTH («+»K THHUH «B», «-» K THHUH «A»).

_|_
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Pucynok 2.3

Mopayns CPU uMeer BCTpOCHHBIC ammapaTHbIe CPEJCTBA JIsi KOHTPOJIE OOphIBa B IIETIH
BXOJHOrO curHana. J[ns ee paboThl mapaiieNbHO JNAaTYUKY HEOOXOOUMO MOJKIIOYUTH
BHEIHUM pe3uctop HomuHaoM 20kOm +5 %.

Ha pucynke 2.4 mpuBeneHa cxeMa BKIIFOUEHHUsS OJHOTO JUCKPETHOTO BXOAA C KOHTPOJIEM
oOphIBa B IIEMU CUTHAJIA.
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Pucynoxk 2.4

Ha pucynke 2.5 nokazaHo NOJKIIOUYEHHE HAarpy3ku K IHCKpeTHOMY BbIxoay. K BwIxomy
BO3MOXHO TOAKIIOYEHUE KAK PE3UCTUBHOM, TaK W MHIYKTUBHOW Harpy3ku. Kpome toro, B
MoCJeTHEM Cllydyae HEOoOXOAMMO MapayieIbHO HWHAYKTHBHBIM HAarpy3kaMm YyCTaHOBUTh
0o0paTHO BKJIIOYEHHBIE 3alUTHBIE NUOABI. JIMOJbl YCTaHABIMBAIOTCS KaK MOXHO OJNMKeE K
BBIBOJIAM HArpy3KH M MOTJIOIIAIOT BEIOPOCHI HANIPSKEHUS TP OTKIIIOYCHUN HATPY3KHU.

(PU

Hazpyska
p
Auod
£ uHaYKmUBHOU
HAZPY KU

24\

Sumug A”

Auwua B”

Pucynoxk 2.5

Kaxaplii kaHaI UMEET BCTPOEHHBIE allapaTHbIE CPEACTBA JUATHOCTUKU CBOETO COCTOSIHUS,
MO3BOJISIIOIINE KOHTPOJIMPOBATH HCIPABHOCTh 3JEMEHTOB HAa CaMOM MOAYJE, a TakkKe
LIEJIOCTHOCTD LIENU HArpy3KH.

2.4 Moayab HeHTpaJIbHOro npoueccopa cucrem dezonacuoctu CPU-S

2.4.1 Hasuauenue

Monyne meHTpalbHOTO Tporeccopa cuctem Oe3omacHoctn CPU-S mpennasHadeH ist
WCIIOJIb30BaHUSI B KAYeCTBE IICHTPAIBLHOTO BBIYHACIHMTEIBHOTO YCTPOMCTBa KOHTpOJLIEpA,
UCTIONTHSIONIEr0 (YHKITNH 0€30MacHOCTH.

KPAY3.035.004P> 47




Amnmaparaoe obecnieuenne wmoxyins CPU-S cmpoektupoBaHo ¢ ydeToM TpeGoBaHUit
craggapta [OCT P MOK 61508-2-2012.

Jns oOmena wuH(popMalueld ¢ BHEIIHUMH YCTPOMCTBAMH HCIIOJB3YIOTCS CIIEIYIOIINE
KOMMYHHUKAIIHOHHBIE HHTEP(EHCHI:

- nBa untep(etica Fast Ethernet 10/100BASE-T («Ethernet 1,2»);

- YeThIpe MepeHacTpanBaeMbIX IOCIen0BaTeNbHBIX HHTEpdeiica RS-232/RS-485 («OM1»,
«COM2», £ OM3», «COM4»), 1Ba 13 KOTOPHIX UMEIOT TIOJIHBIN HA0Op curHanoB RS-232;

- OTAEIBHBIN OTIaJ04YHBIN mociaeaoBaTenbHbli mopt RS-232 («dCOM») -Ans jg0KaabHOR
HACTPOWKHU U OTIAJKH KOHTPOJUIEpA.

[IpuknagHbIe MPOTpaMMBI 3arpyXarTcs BO BHYTPEHHIOI HSHEPrOHE3aBUCHMYIO ITaMSTh
MOJTYJISL.

Buemawmit Bu MoyIist moka3zaH Ha pUCyHKe 2.6.

L] o@

Pucynok 2.6 —Buemnuii Bun mogyns CPU-S
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2.4.2 CoctaB Mopays

Monynb 3aHUMAET B KpeiTe CrenuaIn3upoBaHHOE MOCAJ0YHOE MECTO M BKJIIOYaeT B cels

CJICAYIOINMEC KOMIIOHCHTHI:

— IUIaTa-HOCUTENIb C CYNEPBU30POM INUTAHMS U y3€J YIPABIECHUS IOCIENI0BATEIbHBIMU
uHTEepdeiicaMn KOMMYHUKALIUY C MOYJISIMU pacIIMpPEeHUsi B OCHOBHOM KpeiiTe;
— ME30HHMHHAs MPOILIECCOPHAs IJIaTa ¢ LIEHTPAIbHBIM MPOIECCOPOM U OBICTPBHIMU LUBPO-

BBIMU BBOJAMU/BBIBOIAMHU.

Ha nporieccopHoii maTe ycTaHOBJIEH MOAYJIb CUCTEMHOTro JuHamudeckoro O3V o0béMom
He MeHee 256 MoOaiit tuma mobile DDR, Monysip sHeproHe3aBUCHMOW TaMsATH OOBEMOM JI0
128Mo6aiit Turia NAND, pazbem 115 TOAKITFOYCHHS BHENTHEH aMaTu tumna SD.

2.4.3 TexHnueckue XxapakTepUCTUKHI

TexHuueckue xapakTepUCTHUKU MOAYJIS IpuBeeHbl B Tadmuie 2.10.

Taonuuma 2.10

HaumeHOBaHUE XapaKTEPUCTUKHU 3HavyeHue
OO611re TeXHUYECKUE XapaKTEPUCTUKH

LenTpasibHBIN mpoLIECCOp APM

TakroBas yacrora, MI'q Jlo 454

3y NAND Flash - 128M6aiit (nuist xpanenus
CIIO u npuKIIagHBIX 3a/1a4);

FRAM - 2Mo6ur (3HepronezaBucumMasi
MaMSTh C YCIOBHO «O€CKOHEUHBIM»
KOJIMYECTBOM ITUKJIOB 3aITUCH/YTCHHUS,
JOCTYITHA MTOJIb30BATEIIIO).
Cnor gns  ycranoBku SDxapr (mis

XpaHEeHHs CIy)KeOHOH nH(pOpMAaIuU, OTYETOB
U T.1I, JOCTYITHA MTOJIb30BATEITIO)

o3y mobile DDR - 25@M6aiit

BcTpoeHHBbIe "yackl pealbHOrO0 BpEMEHHU Ectp

OyHKIHA U3MEPEHUS HUHTEPBAJIIOB BPEMEHU Ectp

Jlnana3oH U3MEpEeHUs HHTEPBAJIIOB BPEMEHH, C Or 110 10°

IIpenen nomyckaemMoil OCHOBHOM IIPHUBEICH-

HOM MOTrpenIHoCTH U3MepeHus BpeMenu, % ot
JIMara3oHa U3MEpeHui +0,1

MeHHd, % OT Arana3zoHa U3MEepEeHUN

[Ipenensl nmomyckaeMoW JOMOJHUTEIBLHON
IIPUBEJCHHOM MOIPEIIHOCTH U3MEPEHHUs Bpe-

+0,00125 %/C

Tun auTHEBOTO BJIEMEHTA MUTAHUS JIIsL

NOJJIEPKKU paboThl YaCOB PeaIbHOTO BPEMEHU

CR2430

KommyHuKanmonHbie HHTEP(ENCH

e RS-232 ¢rnagounsrii) — lr.;

» Fast Ethernet 10/100Base-TX ui-.;

* HEU30JIMPOBaHHBIC  IIEpeHACTPanBacMbIe
KOMMYHHKAI[HOHHBIE TIOPTHI:

1) RS-485 [Honymymexc.
curnanos. A, B, GND);

2) RS-232 fiabop curnanos EIA RS-232-
C: DCD, RXD, TXD, DTR, DSR, RTS,
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HaumeHoBaHHe XapaKTePUCTHKHU

3HauyeHHne

CTS, RI, GND) — 2ur.;

*  H30JIMPOBaHHBIC IIEPEHACTPAaNBaCMbIC
KOMMYHHKAI[HOHHBIE TOPTHI:
1) RS-485 [Honyaymnekc. Habop curnaios:
A, B, GND)
2) RS-232 Y ceuennsiii. Habop curnasos:
RXD, TXD, GND) — 2mwr.;
* HHTEpdeEiic cBs3U C
OCHOBHBIM/JIOTIOJTHUTEIBHBIM KPEHTOM (IIOPT
KacCKaJMpOBaHHUs)— 2 IIIT..

MakcumaibHasi CKOPOCTb TIepelauu JTaH-
HBIX 10 OJHOMY [TOCJIEA0BATEIBLHOMY IIOPTY
cea3u RS-232/RS-48F%ut/c

115200

XapakTepUCTUKU HEU3OJIUPOBAHHOIO TIOCIEn0BaTeNspHOro nopra RS-232/RS-485

YyBCTBUTEIBHOCTH NTpHeMHUKa RS-485me-
M30JIMPOBAHHOTO MTOPTA CBsI3H, MB

Ot munyc 20010 munyc 50

MuHHMaTBHOE BXOJTHOE COMTPOTHBIICHHE
npuemMHrKka RS-485Hen301upoBaHHOTO MOP-
Ta cBA3U, KOM

96

MunumanbHOe BeIxoaHOe nuddepeHIm-
anpHOe Hanpspkenue (Mexay muHusMu A u B)
nepenarunka RS-485uen3onmupoBanHoro
rnopTra cBsizu, B

15

MakcumanbHoOE BBIXOHOC HAIIPAKCHUC T1C-
penatunka RS-485Hen301mpoBaHHOTO ITOpTa
CBSI3H OTHOCUTEIILHOTO 00IIero mpoBoza (mpu
CONPOTHBIICHUH Harpy3ku 54 Om), B

MaxkcumanbHbii Tok K3 Beixona RS-485
HEH30JHUPOBAHHOTO ITOPTA CBS3H, MA

250

YyBCTBUTEIBHOCTH NTpHeMHUKa RS-485
M30JIMPOBAHHOTO MTOPTA CBsI3H, MB

Ot munyc 20010 munyc 30

MuHUMaIbHOE BXOJHOE CONIPOTHUBIICHUE
npueMHuka RS-485u30mmupoBanHoro mopra
cBs3u, KOM

96

MuHuManbHOe BhIXoiHOE nuddepeHIu-
anmpHOE HanpspkeHne (Mexay muHusMu A u B)
nepeaarunka RS-485n30mupoBanHoro nmopra
cBs3u, B

15

MakcumanbHOE BBIXOJHOC HAIIPAKCHUC T1C-
penatunka RS-485u30mmpoBanHOro opra
CBSI3M OTHOCUTEIILHO 00IIero nposoja (mpu
COIPOTHBIICHUH Harpy3ku 54 Om), B

MaxkcumanbsHbii Tok K3 Beixona RS-485
M30JIMPOBAHHOTO TIOPTa CBSI3U, MA

I[I/IaHaBOH BXOIHOTI'O HAIPSAKCHUS HCU3O0JIN-
poBaHHOTO TIOpTa cBsizu RS-232 B

MuHMMaIbHOE TOPOTOBOE HAIIPSKEHHE TTe-
pexoza B ornueckuid «0» 1t BXOHBIX CHUT-
HaJI0B RS-232Hen301MpoBaHHOrO TIOPTA CBS-
34, B
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HaumeHoBaHHe XapaKTepPUCTHKHU

3HauyeHHne

MaxkcuManbHOE TIOPOTOBOE HAMIPSIKEHUE
nepexoja B JJIOTHYECKYI0 «1» 11 BXOAHBIX
curHanoB RS-232xensonupoBaHHoro mopra
cBs3u, B

2,4

MaxkcuManbHOE BXOJTHOE COTIPOTHBIICHUE
Bxoaa RS-232xen3onupoBaHHOro mopTa CBs-
31, KOM

MuHUMaNbHBIA pa3Max HaNPsSKEHUS] BbI-
XoJHOTO curHana RS-232Hen30a1MpoBaHHOTO
rnopTra cBsizu, B

+5

MaxkcumanbHbeli TOK K3 BEIXOIHOTO CUTHA-
na RS-232nen301mpoBaHHOTO TTOPTA CBSI3H,
MA

+60

XapakTepUCTUKU U30JIUPOBAHHOIO MOCHEN0BATENBLHOTO nTopTa RS-232/RS-485

JInama3zoH BXOAHOTO HANPSKEHHS H30JUPO-
BaHHOTO mopTa cBsi3u RS-232 B

+30

MuHHMMaTbHOE MOPOTOBOE HAIPSDKEHUE Iie-
pexona B morudeckuit «0» myisi BXOAHBIX CHT-
HajnoB RS-232u3ommupoBaHHOTO MOpTa CBS3H,
B

0,6

MakcumanbHOe TIOPOrOBOE HAIpsHKEHUE I1e-
pexojia B JIOTHYECKYIO «1» 11l BXOJIHBIX CHUT-
HajoB RS-232u30mmupoBaHHOTO TIOpTA CBS3H,
B

2,4

MakcumanbHOE BXOJHOE COINPOTUBIICHUE
Bxosa RS-232u30mpoBaHHOrO mopTa CBSI3H,
KOM

MuHUMaNBHBIA  pa3Max HaNpsDKEHUS  BbI-
xomHoro curHanma RS-232 u3onmpoBaHHOTO
rnopra cBsizu, B

Maxkcumanbabii TOK K3 BBIXOTHOr0 CUTrHaIa
RS-232uen30nupoBaHHOro NopTa cBsizu, MA

lanbpBaHKUECKas Pa3Bs3Ka H30JUPOBAHHBIX
IIOPTOB CBSI3H,
kB, He MeHee (KaX bl MOPT OTAETHHO)

15

Xapakrepuctuka nmopros Fast Ethernet

[Topnep:xkuBaemslii cTaHaApPT

10/100Base-TX

CkopocTb nepeaauu naHHbix mo Ethernet

10/108M6wut/c

ABTOONpECICHUE THITA KaOems

Auto MDI/MDIX

Xapakrepuctuka «OBICTD

bIX» JUCKPETHBIX BXOA0B M BhIXO10B

KonnyecTBo kaHaao0B (IUCKPETHBIN BXO/)

16
KonuuecTBo KaHAIOB (IMCKPETHBIH BBIXO/) 8
lanpBaHmyeckas pas3Bs3Ka, KaXIbli KaHal
OTIENbHO, KB 1,5

Nunnkanus

CocCTOsHME KAXI0T0 BX0OAa/BBIX0Aa
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HaumeHoBaHHe XapaKTePUCTHKHU

3HauyeHHne

«IToTeHINAILHBIN» BXOI

MakcumanbHOE BXOJHOE HaIpshKeHue, B

ITocrosgunoe 30

['apaHTHPOBAHHOE HAMPSLKCHHUE JIOTHYC-
ckoit “1” (cocrosaue “BKJI”), B

IToctosunaoe ot 9 1o 30

['apaHTHPOBAHHOE HAMPSKEHHE JIOTHYECKO-
ro “0” (cocrostare “BbIKJT”), B

IToctosaroe or O mo 5

MaxkcuMalnbLHBIA BXOIHOH TOK, MA

2,7

@uIbTp Ha BXOAE

Ot 0 1o 50,8mc (mocrostHHOE, TIPOTPaMMU-
pyetcst ¢ BpeMeHHbIM 1marom 0,2 mc)

3amuTa OT epeHanpsHKeHUS U HATPSHKEHUS Ecte
00paTHOI MOJISIPHOCTH
CyeTynku
KonnyecTBO CUETUNKOB 16

BxomHas wactora B peXHME CYETUYHMKA
(«moTEeHIATBHBIN» BXOT)

Or 0 go 12,5 xI'11, MUHUMaNIEHAS IU-
TeIbHOCTh UMIyibca 40 MKC

@uIbTp HAa CYETHOM BXOJIE

Or 0 go 12,8 mc (mporpammupyercst ¢
marom 0,04 Mc Uit BXOJIOB CKOH(UTYPUPO-
BaHHBIX KaK CYCTUHK)

Brixon «I'paH3uCTOPHBINA KIOY»

Tum BeIXOIA

[TocTrossHHOE HaNpsIKEHUE
BrIX0A: TpaH3UCTOPHBIN KII0Y

BrixogHoe Hanpsxenue, B

ITocrosiuuoe ot 5 10 30 [@omaercs u3BHE)

BrixogHol Tok, MA

Harpyska mo Toky He Gomee 100 fe3u-
CTHMBHAs Harpy3Ka)

MaxkcumanbHasg yacToTa BeIxoaa, I

1000

Cocrosnue BbxoaoB npu otkaze MIIIIT

Kondurypupyercs mo KaxIoMmy BBIXOIY:
«BKJI», «BBIKJI» ummu «ocienHee 3Haue-
HHUE»

2.4.4 YcrpoiicTBo u paboTta

2.4.4.1Pexxumbl pabOTHI

Pexxum paboTBl MOy LEHTPAIBHOTO MPOILECCOpa ONpeNesieT PeXHM padOTHl BCETO
KOHTpoJuiepa. Pexxumel paboThl nepeurciens! B Tabuuie 2.11.
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Tabnuna 2.11 —Pexxumbl paboTh

Oo0o3HaueHne pe:kuMa padoThl Onucanue

OCHOBHBIE PEKUMBI

«WORK>» OcHoBHOIl pexxum pabotel. B pexume «WORK»
paboTaeT TeXHOIOTHYECKasl MporpamMma, paboTaloT Bce
CKOH(UTYpHpPOBaHHBIE CITYXOBbI, JAMArHOCTHKA KOH-
TpoJiepa, cy0a aBTOOINpeIeIeHUs] TUIIOB MOy e

«PRG» B pexume «PRG» BoimonHseTCS KOH(DHUTYpHUpOBa-
HHUE PECYpCOB KOHTPOJUIEpAa M MapamMeTpoB MOIYJEH.
JuarHoctuka He paboTaer, ciy>k0a aBTOOIPEACICHHS
TUIIOB MOJTyJIel He paboTaeT

BcnoMorareabHEBIC PEKUMEL

«BLOCK» Pexum 6moxupoBku. HacTynaer mo BO3HUKHOBEHHUIO
aBapuiHOTO COOBITHUSI. TexXHOMOru4ecKas MporpaMma
paboTaeT, HO BBIXOJBI NEPEBOJISATCS B 3apaHee 3aaH-
HBIE COCTOSIHUS

«DEFAULT» Bcnomorarenpnsiii pexxum «DEFAULT» nmpenna-
3Ha4YeH JUIsI BOCCTAHOBJIGHUS 3aBOJICKUX YCTaHOBOK
MIIIT (Hampumep, ISt BOCCTAHOBICHHS 3a0BITOTO HJIH
HETIPaBWIBHO yCTaHOBIIEHHOTO |P-anpeca)

2.4.4. ATocnenoBaTelbHBIE MTOPTHI

[TocnenoBarenbubie  moptel  Moayinss CPU-S  pacnonokeHsl Ha  IuiaTe-HOCHUTENE.
OYHKIMOHATBHBIN OJIOK, pealn3ylomuil (yHKIHIO KOMMYHHUKAIMU IO IOCIEI0BATEIbHBIM
nopTaM, COCTOMT U3 MHKPOKOHTPOJJIEpa C HWHTETPUPOBAHHBIMHU IOCIIEIOBATEIbHBIMU
acuHxpoHHbIMEH nipueMo-tiepenatankamMu  (UART). K kaxmaomy u3 UART mOAKITIOYECHBI
AJIGKTPOHHBIE KOMIIOHEHTHI, OO0pa3ylolllie KaHajl CBS3M M BBHINOJHAIONUE (DYHKIHIO
peoOpa3oBaHUs IEKTPUUECKUX YPOBHEH U(POBHIX CUTHAIOB B YPOBHH, HEOOXOAUMBIE IS
pabotbel ¢ uHTepdeiicamu RS-232u RS-485,u obOparHo. Ha miaTe ycTaHOBIEHO YeThIpe
KaHay1a CBsI3u. MUKPOKOHTPOJIJIEP MOKII0UEH K uHTepdeiicy casa3u ¢ MIII.

[Tpu mpueme NaHHBIX KOHTPOJUIEPOM OT BHEIIHUX YCTPOMCTB IO MOJAKIIOYEHHBIM KaHaJlaM
CBSI3M OHHM HAKaIUIMBAIOTCA, K HUM J00aBisercs ciyxeOHas HH(GOpMalus BHYTPEHHETO
IIpOTOKOJIa U, npu 3amnpoce ot MIIII, naHHbIE nepenaroTcs LEHTPAIbHOMY MPOLECCOpPY s
00paboTKH.

[Tpu nepegaye NaHHBIX BHEIIHEMY YCTPOHCTBY BBINOJIHSACTCS 0OpaTHas orepanus — JaHHBIE,
MTOCTYINHBIIIKE 110 BHYTPEHHEMY MHTEp(elCcy CBs3U, 00padaThIBalOTCS HA OCHOBE CITYKEOHOM
uHbOpMallMM BHYTPEHHETO IPOTOKOJNA, a 3aTeM OTIPABISIOTCS IO COOTBETCTBYIOIIEMY
KaHaJy CBS3H.

[MocnenoBarenbubie uHTEpdeiickt «COM1» 1 «COM2» BrirouaroT B ce0si OTACIbHYIO
WHTETPAIbHYI0O MUKPOCXEMY HM30JIMPOBAHHOTO JApaiiBepa mHTepdeiica RS-232u ornenbHyto
MHTETPAJIbHYI0O  MHUKPOCXEMY  M30JMpPOBAaHHOro  JpaiiBepa  uHTepdeiica  RS-485.
[TocnenoBarensubie nHTEpdetictl «COM3»u «COM4»He UMEIOT raTlbBaHUYECKON U30JIAIIHH
U OTJACJNBHBIX TpHEMOIepeaaTunkoB uHTepdeiicoB RS-232/485,pynkiun npeodpasoBaHus
ypoBHEW uWHTEpHEHCOB HWHTETPUPOBAHBI B OJHOM IpueMonepenaryuke. I[Iporpamma
MHUKPOKOHTPOJIIEpA MOXKET YIPABIISATH BKIFOUEHHUEM MTUTAHUS HA KXKIOH U3 MUKPOCXEM.

2.4.4 3 TuckpeTHbIE BXOIbI M BBIXOBI

B kanaiel BBO#a-BBIBOJA BXOMAT HJICKTPOHHBIC KOMIOHEHTHI JUIS MOJIKIIOYCHUS BHEIITHUX
CUTHAJIOB U UX NpeoOpa3oBaHMs B BUJ, HEOOXOIUMBIN aisi 00pabOTKHM «0OIIel» 4YacThlo,
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3JIEKTPOHHBIC KOMITOHCHTHI, 00ECIICUNBAIOIINE TAIbBAHUUCCKYIO M3OJISIMI0, 1 KOMIOHEHTHI,
dbopmupyrome MHTaHWE <«M30JUpoBaHHON» dactu. Moxayne CPU-S comepxur 16
JMCKPETHBIX BXOJIOB U BOCEMb TUCKPETHBIX BBIXOJIOB.

JIMCKpETHBII BXOJ UCTIONB3YETCsI U1l BBOJA DJIEKTPHUSCKUX CUTHAJIOB TIOCTOSTHHOTO TOKA C
MOAJEPKKON (DYHKITUM KOHTPOJISE OOpHIBA JTMHUH.

Jlnst paboThl C TAaKOW LENbI0 KaHAJ JUCKPETHOTO BBOJA MUMEET DJIEKTPHUYECKHE IEIH IS
pacro3HaBaHusI TPEX COCTOSHHM BXOJJHOTO CHTHAJIA!

— OTCYTCTBHE KaKOro-a1u00 BXOJAHOTO CHrHaj a (OOpHIB IMHHK);

— Jorudeckuii «0» @MCKPETHBIH BBIXOJ PA30MKHYT, TOK BXOJHOI'O CHUTHAJIA OrpaHUYHBa-
€TCsI CONTPOTUBIICHUEM BKIIFOUCHHOT'O MTapalIeIbHO KOHTAKTaM PE3UCTOPA);

— Jorudeckas «1» @IMCKpeTHbII BBIXO/] 3aMKHYT, TOK BXOJJHOTO CHUTHAJIa HE OTPAHUYCH).

Bonbsramnepnast xapakreprucrtuka (BAX) xaHama BBOAA Ui BBOAA CHTHAJIOB IOCTOSHHOTO
TOKa n300pakeHa Ha pucyHke 2.7.Ha BAX MOXHO BBIICIUTH MATh YYACTKOB. «@», «b», «C», «d»,
«e»,

B cnydyae paboTsl 6e3 KOHTpOJs OOphIBA JIMHUU YCTOWYMBOE 3HAYEHUE JIOTMUYECKOTO HYIIS
OTIpeIeNIIeTCs IPU 3HAYCHHUIX BXOAHOTo HampsukeHnus ot 0 1o 6,2B (yuactkun BAX «a», «b»,
«C»), yCTOWYMBOE 3HAUCHUE JIOTUUCCKOW CMHUIIBI — NMPH 3HAUCHHSX BXOJIHOTO HAIPSHKCHHUSI
or 9 B 1o makcumyma (yuaactok «e»).Yyacrok BAX «d» -HeompeaeneHHOE COCTOSIHHE, B
JTAHHOM HHTEpBaJic OINpPEJCICHUE COCTOSHUs Bxoaa (mormyeckuii «0» wimm «1» He
rapaHTHPYETCS).
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Pucynok 2.7

[Ipn wcnonb3oBaHUM (PYHKIIMHM KOHTPOJS OOpHIBa JIMHUHM KaXIOMy M3 y4acTKoB BAX
COOTBETCTBYET OIpPE/EICHHOE JIOTHYECKOE COCTOSIHUE BXOJIa:

— yyactok «a» -Hanpsukenue ot 0 10 4 B (tok g0 0,4MA). B aTom nuana3one rapaHTHPO-
BaHHO OOHapy>KUBaeTCsi OOPHIB JINHUH;

— yuactok «b» -Hampspkenue ot 4 10 5 B (tok ot 0,4 mo 0,6 MA). Heonpenenennoe co-
CTOSIHUE BXOJa. B 3TOM nmama3oHe He rapaHTHpyeTcs OOHapy)XKeHHEe OOpbhIBa JHHHUA U BO3MOXKHO
pacniozHaBanue jorudeckoro «0».Ilpu BkItOYeHHOW (QYHKIIMHM KOHTPOJIS OOpbIBa JMHUU HEOOXO-
JIMIMO MICKJTFOUUTD TOSIBIICHHE BXOHBIX CUTHAJIIOB TAKOTO YPOBHS,

— YYacToK «c» - HampspkeHue ot 5 10 6,2 B (rok ot 0,6 1o 1 MA). B atom auanasone ra-
PaHTHPOBAHHO OOHAPYKUBAETCS COCTOsSIHUE Joruueckoro «0».IIpu BKIIOUECHHON (QYHKIIMH KOH-
TpoJist 0OpBIBA, TEKYIIUH IO IIETH TOK JOJDKEH JISKaTh B JAHHOM JTHAIa30HEe;

— yyactok «d» -Hanpspkenue ot 6,210 9 B (tok ot 1 10 2,3MA) — yuacTOK HEONpeIeiCH-
HOTO JIOTHYECKOTO COCTOSIHHSA (OmpelielieHrne HCTHHHOTO JIOTHYECKOTO YPOBHSI HE TapaHTUPYETCS).
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JlelicTBUTENBHBINA MOPOT NEPEKII0UEHUSI HAXOAUTCS MpU 3HaueHus Oim3kux k 7 B. Jlns uckmove-
HUS JIOXKHBIX Cpa0aTbIBaHUH JIOTMUECKON «1» HEOOXOIUMO HCKIIIOUNTh HAJM4ME HANPSIKEHUH Ha
BXO7Ie BbIe 6,5B;

— yyactok «e» -Hanpspkenue ot 9 10 30 B (tok or 2,3 mo 3,1 MA). 3HaueHHEe BXOIHOTO
TOKa MaJIo 3aBHCUT OT HAIPSKEHMs, YTO MO3BOJISIET U30€kKaTh POCTa pacceMBaeMoi MouHOCTH. B
3TOM COCTOSTHMH rapaHTHUPOBAHHO OOHAPYKUBACTCS COCTOSIHUE JIOTUYECKOH «1».

Kaxnapiif JUCKpPETHBIM BXOJ HMEET HWHIAWBUAYAIbHBIH HMIYJIbCHBIH (QUILTp (GHIBTp
aHTUApeOes3ra), KOTOPBI IMO3BOJSIET TMPOMYCKAaTh JUCKPETHBIC CUTHANBI, HWMEIOIIHE
JUIUTENIBHOCTh OOJbIlIE 3aJJaHHOTO 3HavyeHus. [IpenenbHas AMUTENBPHOCT U IIAr PETYIMPOBKU
¢upTpa ykasaHHsl B Tabmune 2.1 (ipu HyleBoM 3HaUCHHU (PHIBTP OTKIIOYUCH).

JIMCKpEeTHBIN BBIXOJ HMCIOJIB3YeTCs A KOMMYTAIUU 3JIEKTPUUECKUX LeTeld MOCTOSHHOTO
TOKa ¢ HOMUHAJIBHBIM HarpspkeHueM 24 B. JIMCKpeTHBIN BBIXOJ MOKET UCIOIB30BAThCS IS
yIpaBJIEHUS HATPY3KaMU C aKTUBHBIM U PEAKTUBHBIM XapaKTEPOM COIPOTHBIICHMUS.

JIMCKpeTHBIN BBIXOA peann3oBaH Ha 0Oaze N-KaHaJIbHBIX MOJEBBIX TPaH3UCTOPOB. Jlyis
JAHHOTO pekuMa paboThl MCIIOJB3YETCs BCTPOEHHAs II€Nb, 00ECIEUMBAIONIAs TUATHOCTUKY
COCTOSIHMS BBIXOJHOTO KaHaya. [Ipy OTKpbIBaHMU KJIOYa CXeMa JUArHOCTHUKU KOHTPOJIUPYET
(bakT OTKpBIBAaHUS KJIIOYA, IPU 3aKPBIBAHUM — COOTBETCTBEHHO TO, YTO KJIIOY 3aKPBbIT.

JIMCKpeTHbIE BXOJbl M BBIXOJbI Ha MOJYJIE YIpPAaBIAIOTCA HemocpencTtBeHHo oT LI, uro
o0ecreunBaeT BHICOKYIO CKOPOCTh 00pa0OTKHU JaHHBIX.

2.4.5 Nnnukanus MoTyst

Ha muueoii manenu momxyns CPU-Spacnonoskensl cucteMabie nHAIUKATOphl «<PWR» «Err»,
«Block», «Work», «Bus», «Busl», «Bus2», «USER», DXL — 4», «232/485 1 — 4», «out-
put 1-8», «input 1 -16», «tx/rx dCOM>».

Nunukatop «PWR» —1BeT cBeueHus 3e1eHbli, YKa3bIBAECT HA HATMUUE MUTAHUS KpEenTa.

Wunukatopom «Err» ympaBnser cinyx0a IHarHOCTUKK KOHTposuiepa (T.e. cymMMapHas
omrOKa 1Mo BceMy KOHTposuiepy). [Ipu Haauuuu ommOKM — MHUTaeT KPacHBIM IIBETOM, MPH
OTKa3¢ — TOPUT KpacHbIM IBETOM. WHAMIMPYIOTCS pe3ysibTaThl TeX KOMIIOHEHTOB
JTUArHOCTHKY, KOTOPBIE 3a/IaHbI PU KOHPUTYPUPOBAHUH KOHTPOJLIEPA.

Wunukatopom «Block» ympapnsier cinyx0a AMarHOCTUKH KOHTpoJuiepa. MHAMIUPYIOTCS
pe3yNbTaThl MEpPexoja KOHTPOJUIEpa B PEKUM OJIOKUPOBKU. B 3TOM pexume BCe BXOJBI-
BBIXOJIBI KOHTPOJUIEpa IMEPEBOASTCS B 3aJaHHOE COCTOsiHWE. L[BeT cBedeHWs KpacHBId —
pexxuM OJOKHpOBKa, He TopHT - peskuM «WORK».

Wunukatopom «WOork» ympasiser ciayx0a AMAarHOCTHKH KOHTposuiepa (T.e OTCYTCTBHE
om0k 1o BceMy KOHTposuiepy). CoBMecTHO ¢ MHIUKATOpoM «Err» ompenensier Tekyiiee
COCTOSIHUE KOHTpPOJLIEPA.

Wupukaroper «Bus, Busl, Bus2»unmumupyror Hanuuue oOMeHa KOHTpoJiepa IO
nocieaoBaTebHbIM HHTEpdeiicam («BUS» —¢ MOIyIsIMH pacHIMpEeHUs] B OCHOBHOM KpEWTe,
«Busl» —oOMeH ¢ HonmoTHUTENBHEIM KpeiitoM Nel, «Bus2» —¢ monmomHUTENBHBIM KperuToM
Ne2). KpacHblii BeT HHIUKATOPA — [epeada JaHHbIX, 3€JICHBIH — IPHEM.

Nuankatop «USER»HaNIMpyeT 3anporpaMMUpOBaHHOE TIOJIE30BATEIEM COOBITHE.

Wupukaroper  «TX/RX1 — 4» UHIMIUPYIOT TM[pPHEM W Tepeaady JAaHHBIX 110
nocinenoBarenbHbiM optam COM1 — COM4 (pacHblii — mepegaya JaHHBIX, 3CJICHBIA —
pHueM).

Wunukatopsl «232/485_ 1 — AMHAUIUPYIOT PEXKUMBI Pa0OTHI TOCIIEIOBATEILHBIX TOPTOB
COML1 — COM4 (pacubiit — RS-4853enensiit — RS-232).

WNunukarop «output 1- 8smuaunupyer cocrosaue mudpoBoro Beixoaa (ko4 oTkpsiT (ON)-
KpacHbI#, K04 3akpeIT (OFF)3enensiit).

WNupukarop «input 1 — 16»uamunupyer cocrossHue nudpoBoro Bxoaa (€CTh BXOJIHOE
nanpspkenne (ON)«pacusiit, Het (OFF)3enenbrit).

WNupukarop «tx/rx dCOM» — uHauiupyer OOMEH JaHHBIMH Yepe3 IOCIICA0BATEeIbHBIN
oriagounsiii uHTepderic ACOM.
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2.4.6 HactpanBaemble mapamMeTphbl

Monyib IEeHTpaIbHOTO MpoIleccopa UMEET MIMPOKHE BO3MOKHOCTH TI0 HACTPOWKE, MOYKHO
U3MCHATH CIICAYIONIME TapaMeTphl. KOJHYECTBO KpPEeHWTOB B KoHTpoiuiepe, IP-aapeca
untepdeiicoB Ethernetckopocts 0OMeHa qaHHbIME U pexxuMbl padoTel COM-1opTOB U 11p.

MOI[y.HB HCHTPAJIbHOI'0O IIpomeccopa 06na1[aeT Pa3BUTBIMU CPCACTBAMHU [JII CHUIKCHUSA
cOOCTBEHHOTO MOTPEOJICHHS ¥ IOTPEOJICHNST KOHTPOJIIEpA B IIEJIOM:

— DKOHOMHMSI PHEPTUU 3a CUYET OTKIIOYCHHUs MUTAHHs He3aJeHCTBOBaHHOU mepudepuu:
BKJIIOUCHUE/OTKITIOUCHUE WHTEPPEHCHOrO MOy, BKIFOUCHUE/OTKIIOUYEHUE MOCICI0BATEIbHBIX
opToB, BKIOUeHHe/oTKIIoueHre Ethernetunrepdeiicos, BrimoueHue/oTKIIOUEHHE HHTEPHEHCOB
Busl, Bus2gkiroueHne/OTKIIOYCHHUE TUCKPETHBIX BXOJOB U BBIXOJOB, BKIIFOUCHHE/OTKIIFOUCHHE
CBETOBOU MHIUKAIIUH,

— DKOHOMMSI SHEPTUH 3a CUET YIPABJICHUS YaCTOTOM sipa mporeccopa. Tpu pexuma pado-
ThI: MAKCHMaJIbHAasI TIPOU3BOUTEIBHOCTD (dacToTa siapa 454 MI'n), cpenHsis Npou3BOAUTEIHHOCTD
(gacrora simpa 286 MI 1), MEHUMAITbHAS IIPOU3BOAMTEIBHOCTD (4acToTa siapa 64 MI'n);

— HECKOJIbKO PeXHMOB CHa ¢ mpodOyxaenueM: or RTC gacoB, OT HAaCTPOEHHOTO TpephIBa-
uus, ot Fast Ethernetnrepdetico (magic packet wake up).

KpOMe TOT'O, BO3MO>XHO BK/JIHOYCHUEC MW OTKIOYCHUEC ITHUTAHUA MOI[y.J'IGﬁ pacliipCHud U3
POTPaMMbI MOJTYJIS.

2.4.7 JlnarnocTuka

Moyiib THarHOCTUPYET CBOM PECypChl M OOIIHE pecypchl KOHTpOJIepa. JIMarHoCTHPYIOTCS
CIIEYIOIIHE HEUCTIPABHOCTH CAMOTO MOTYJIS:
— TIPEBBIIICHUE BPEMCHH BBITTOJIHEHHUS TPOTPAMMBI;
— OIMOKH MOCJIeI0BATCIIbHBIX HHTEP(PEHCOB OCHOBHOTO M JIOTIOTHUTEIBHBIX KPEHTOB,;
— o0psiB unTepdeiicos Fast Ethernet;
— HEIITaTHOE 3aBepIICHHE PaOOTHI 3aMMYIIEHHBIX TPOrPAMMHBIX CITYXKO;
— ommOKku nocneaoBaTenbHbIX HHTEPPeiicoB «COM1 — 4»;
— OTKa3 BJIEMEHTOB MOAYJIS «OBICTPHIX» TUCKPETHBIX BBOOB/BBHIBO/IOB.
JIMarHoCTUPYIOTCSI HEUCTIPABHOCTH OOIITUX PECYPCOB KOHTPOJLIEpA:
— CHIKCHHE YPOBHEW HampspkeHus nutanus Huke 10 B v mpeBbImeHUss YpOBHS MTATAHUS
cBoie 32 B;
— OTKa3bl U OMIUOKU MOTYJEH.
Pe3ynbTaThl MMAarHOCTUKU 3amuchiBalOTCS Ha SD HocuTenb, 0TOOpakaroTcs WHIUKATOPOM
«Err»na mopyie.

2.4.8 Ha3zHaueHue KOHTAKTOB Pa3beMOB
O6o3HaueHne W Ha3HAYeHUE KOHTAKTOB pazbeMa «COMI1», «COM2» B pexume RS-232
MpuBEACHO B Tabnwmie 2.12.

Tabnuma 2.12

KonTakT pazbema Oo0o3Ha4yeHuUe cUrHaJ A Ha3nauenue
4 RXD IIpuHrMaeMble JaHHBIE.
Bxon
2 TXD [lepenaBaemMblie JaHHBIE.
Brixon
6 GND 3emits
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OO6o3HaueHue M Ha3HAYeHHWE KOHTAKTOB pazbemMa «COM1», «COM2» B pexume RS-485

npuBeeHbI B Tabmuie 2.13.

Tabnuma 2.13

KonTakTt pasbema O0o3HaueHne cUTHAJIA Ha3nauyenue
1 B JInnusa B. Bxon/Beixon
3 A JInnusa A. Bxon/Beixon
5 GND 3emuis

O6o3HaueHue M Ha3HAYCHHWE KOHTAKTOB pazbeMa «COM3», «COM4» B pexume RS-232

npuBenieHb B 2.14.
Tabnuua 2.14

KonTakr pazbema | O003HaYeHHMe CUTHAJIA Ha3nauenue
1 DCD JleTekTop Hecylel 4acToTel. Bxon
2 RXD [Ipunumaemsie qanHbie. Bxos
3 TXD [IepenaBaemblie nanHbIe. BpIxoa
4 DTR I'oroBHOCTE TepMuHana. Beixon
5 GND 3emiist
6 DSR I'oroBHOCTE MOZIEMA. BXOI
7 RTS 3anpoc nepenaun. Beixon
8 CTS CO6poc nepenauu. Bxon
9 RI WNunukaTop 3BoHKA. Bxon

O6o3HaueHne W Ha3HAYeHUE KOHTAKTOB pazbeMa «COM3», «COM4» B pexume RS-485

MpuBeACHHI B Ta0nuie 2.15.

Tabmuna 2.15

KonTakT pasbema

O0o3HaYeHHe CUTHAJIA

Ha3znauenue

1 A JIunns A. Bxoa/Beixon
2 B JIuaus B. Bxon/Beixon
5 GND 3emMirst

Hasnauenue konTakToB pasbemoB Fast Ethernetpusenenst B Tabauie 2.16.

Tabauua 2.16

KonTakr pazbema | O003HaUeHHe CUTHAJIA Ha3znauenmue
1 TXD + [TepenaBaembie mannbie. [Tmroc
2 TXD - IlepenaBaeMble nanHble. MuHyc
3 RXD + [Tpunumaemsie ganusie. [Lmoc
4-5 He nucnons3yrores
6 RXD - [Ipunumaemble qaHHbIe. MUHYC
7-8 He ucnons3yrorcs
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Ha3naueHnue KOHTAKTOB pa3beMOB NMOPTOB KackaaupoBaHus «BUS1», «<BUS2»puseneHo B
Tabiune 2.17.
Tabmuua 2.17

KonTakr pazbema | O003Ha4YeHne CUTHAJIA Ha3nauenue
1 TXD + IlepenaBaemsble nannslie. [lntoc
2 TXD - IlepenaBaeMble nanusle. MuHyc
3 CLK_TX + [TepenaBaemas yactora. [Iimtoc
4 CLK_TX - [TepenaBaemas uacrora. Munyc
5 RXD + [Tpunumaemsie qanusie. [Lmoc
6 RXD - IIpuHumaemsle anHble. MuHyc
7 CLK_RX + [Tpunumaemast vacrota. [Limroc
8 CLK_RX - ITpuaumaemas yactora. Munyc

Hasnauenue koHTakTOB pazbema «I/O», mpeaHa3sHauYCHHOTO IS TOKIIOUYEHUS TUCKPETHBIX
BXOJIOB M BBIXOJIOB, U COOTBETCTBHE MX I[BETOBOM pACKJIaJKEe B MOJKIOYaeMOM 25-41apHOoM
kabene mpuBeeHo B Tabmuie 2.18.

Tabmnuma 2.18

Howmep 1 Tun Homep Homep napbi
KAHAIA Curnan KOHTaK- Kabenst Ber
Ta RJ-21
Bxon 1 JIuans «A» 26 benwrii
Jluans «B» 1 ! Cunuit
Bxox 2 JIuaus «A» 27 ) benrnrii
Jlunusa «B» 2 OpanxeBblit
Bxon 3 Jlnans «A» 28 3 Benwrii
Jlunusa «B» 3 3eneHbli
Bxon 4 Jluans «A» 29 4 Benwriii
JInnna «B» 4 Kopuunesbrit
Bxon 5 Jluans «A» 30 . Benwriii
JInnua «B» 5 Ceppniii
Bxon 6 Jluans «A» 31 ) Kpachbrit
Jluans «B» 6 Cunuit
Bxon 7 JIuaus «A» 32 - Kpacubiit
Jlunusa «B» 7 OpanxeBblit
Bxox 8 JIuaus «A» 33 Kpacubiit
Jluans «B» 8 ° 3eneHslii
Bxon 9 JIuaus «A» 34 Kpacubiit
JIuans «B» 9 ° Kopuunesblit
Bxox 10 Jlnans «A» 35 10 Kpachbrit
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Homep u Tun

Homep

Homep napsl

KAHAA Curnan KOHTAaK- Kaoesn BeTr
Ta RJ-21

JIunusa «B» 10 Cepprit

Bxong 11 Jluans «A» 36 1 YepHblit
Junusa «B» 11 Cununit

Bxong 12 Jluans «A» 37 19 YepHblit
JInans «B» 12 OpanrkeBblil

Bxox 13 Jlnans «A» 38 13 YepHblit
Jlunusa «B» 13 3eleHbIi

Bxon 14 Jlnans «A» 39 14 YepHblit
Jlunus «B» 14 Kopuunessriit

Bxong 15 JIuaus «A» 40 15 Uepnblit
Jlunus «B» 15 Cepprit

Bxox 16 JIuaus «A» 41 16 Kentorit
Jluans «B» 16 Cunuit

He ucnons3yercs 42 17 Kenterit

17 OpanrkeBblil

Brexox 8 Jlnans «A» 43 18 Kenrerit
Junusa «B» 18 3eneHbli

Bexon 7 Jluans «A» 44 19 Kenrerit
JInans «B» 19 Kopuunesblit

Brexoxn 6 Jluans «A» 45 50 Kenrerit
JIunus «B» 20 Cepprit

Breixon 5 JIuaus «A» 46 21 DduoaeToBbIit
Jluans «B» 21 Cunnit

Brixon 4 JIuaus «A» 47 99 DduoaeToBbIit
JIunus «B» 22 OpanxeBblit

Bexon 3 JIuaus «A» 48 23 dDuoneToBwIit
Jluans «B» 23 3eneHslii

Bexox 2 Jluans «A» 49 Y DuoneToBkII
JInans «B» 24 Kopuunesbrit

Bexon 1 Jlnans «A» 50 - DuroneToBkII
JInans «B» 25 Ceppniii
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2.4.9 lcnonp30BaHue O HA3HAYCHUIO

2.4.9.15kcrmyaTaliiOHHBIC OTPAaHUYCHUS

SAITPEIIAETCSH skcnmyaranus MOCIEI0BATENbHBIX MOPTOB B LEMSAX C MaKCHMaJbHbIM
HanpsbkenueM cBbiie 30 B st untepgeiicoB RS-232u 12 B s unrepdeiicor RS-485!

[IpeBbilicHNEe HAMpsDKEHUS TPUBENET K cpabaThIBaHWSIM — DJIEMEHTOB  3aIUTHI  OT
MIPEBBIINICHNUS 10 HANPSDKCHHWIO M 10 TOKY M MOXET B KPUTHUYECKHX CIIy4asX MPUBECTU K
BBIXOJy M3 CTpOS KaHaja CBs3M. Takoil MOaylb OyIEeT CUMTATHCS BBIMIEAIIAM M3 CTPOS IO
BHHE MMOTPEOUTEIIS U TapAaHTHITHBIC 0053aTEIbCTBA HA ATOT CIIy4aidl HE pacIpOCTPaAHSIOTCSI.

Ecnu mopa Bo3neiicTBHEM MHTEHCHBHBIX NTOMEX HAOIONAIOTCS OMIMOKHM B MEpelaBaeMbIX H
MPUHUMAEMBIX JaHHBIX, HEOOXOIUMO TPHHATH MEpPhl MO CHHKEHHIO HABOJOK B Kademsix
BHEIIHEH LICHH.

YcroitunBoe (YHKIIMOHMPOBAHHWE KaHAlla CBSI3M IO MpoTokoiy RS-232Ha MakcumanbHOU
3asBJICHHON CKOPOCTH JAOCTHTraeTcs Ha JuInHe Kabemns He 6onee 2,5M, st RS-485 e Gonee
250Mm.

3ampemiaercss JKCIUTyaTalMss WHTEPPEHCOB JTUCKPETHBIX BBOJOB/BBIBOJOB B ICMSIX C
MakCcUMalbHbIM HampsokeHueM cBbiiie 30 B u Tokom, mpeBbrmaronmv 100 MA (st
JMCKPETHOTO BBIXOJIA).

[IpeBbIieHre HAPsHDKEHUST W TOKa TMPHUBEIET K CpadaThIBAaHUSM SJEMEHTOB 3alllUTHl OT
MPEBBIIICHNS M0 HAMPSDKEHUIO M MO0 TOKY M MOXKET B KPUTHUYECKHX CIydasx MPUBECTH K
BBIXOJIy W3 CTPOs KaHalla BBOJAA-BBIBOJA. TaKoW MOAYJIh OyJET CUMTATHCS BBIMIEAINIAM W3
CTpOsi 1O BUHE TMOTPEOUTENss W TapaHTHHHBIE O00s3aTeNbCTBA HA OTOT Cily4dail He
pacrpoCTpaHsIOTCS.

Ecnmu mon Bo3neiicTBHEM WHTCHCHBHBIX TOMEX HAONIONAIOTCS JIOKHBIE CpaOaThIBAHUS
CHUCTEMBbI TMaTHOCTHUKH COCTOSIHUSI KAaHAJIOB U KOHTPOJIS OOpbIBA JTMHUHU, HEOOXOUMO TIPUHSATH
MEpbI IO CHUKCHHIO HABOJIOK B KAOEIsIX BHEIIHEH ST .

2.4.9.2TurnoBble CXeMbl BKIIFOUCHUS JUCKPETHBIX BBIXOJIOB M BXOJIOB

Ha pucynke 2.8 mpuBeseHa TUIIOBas CXeMa BKJIIOYEHHUS OJHOTO KaHajla B PEXHUME
JUCKPETHOTO BXOJa C MCHOJIb30BAaHUEM MPOXOJHBIX KJIEMMHBIX KOJIOJIOK, UCIIONb3yeMas IIpH
NpOoeKTUpoBaHUU IKada. B kadecTBe BXOIHOrO BO3AEHCTBHS HCHOJIb3YETCs AATYMK TUIA
«cyxoil KoHTakT» ¥ uctouyHuk JJIC. Jlns ITUCKPETHOro BXOAA JOIYCKAETCA BKIIOYEHHE B
HPOTHBOIIOJIOKHOMN MOJISIPHOCTH («+»K THHUH «B», «-» K THHUH «A»).

_|_
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Pucynoxk 2.8

Monayns CPU uMeeT BCTpOCHHBIE ammapaTHbIe CPelICTBa A KOHTPOJsi oOpbIBa B IIENH
BXOJHOro curHaia. J[ms ee pabOTHl MapauIeNIbHO AAaTYUKY HEOOXOJMMO IOIKIIOYHTH
BHEIIHUH pesuctop HomuHanoM 20kOm +5 %.

Ha pucynke 2.9 mpuBeneHa cxema BKIIIOYEHHS OJHOTO IHCKPETHOTO BXOJa C KOHTPOJIEM
oOpbIBa B I[ENU CUTHAJA.
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Pucynok 2.9

Ha pucynke 2.10 nokazaHo NMOJKJIIOYEHHE HArpy3KH K JAUCKpPETHOMY BbIxony. K BbIXOmy
BO3MOXXHO TOJKJIIOYEHHE KAaK PE3UCTUBHOM, TaK U MHAYKTUBHOHN Harpy3ku. Kpome Ttoro, B
MoCJeIHEM Cllydyae HEOoOXOAMMO MapayieIbHO HWHAYKTHBHBIM Harpy3kaMm yCTaHOBUTh
00paTHO BKJIIOYEHHBIE 3alIUTHBbIE AMOMBI. J[MOJBI yCTaHaBIMBAIOTCA KaK MOYKHO OJIMKE K
BBIBOJIAM HArpy3KH M MOTJIOIIAIOT BEIOPOCHI HAIPSKEHUS TP OTKIIIOYCHUN HATPY3KU.
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Pucynok 2.10

Ka}KI[Hﬁ KaHaJI UMCECT BCTPOCHHLIC allllapaTHBIC CPEACTBA JUAIHOCTHKHU CBOCTO COCTOSIHUA,
MO3BOJIAIOIMUEC KOHTPOJUPOBATL HCHPABHOCTL J3JICMCHTOB Ha CaMOM MOAYJIC, a TaK¥Ke

LECJIOCTHOCTh ICIIN HAI'PY3KH.

KPAY3.035.004P> 61




2.5 MWnreppeiicubrii moxyar UM (IM)

2.5.1 Hasuauenue

WutepdeiicHblii Moaynp npeaHasHayeH uis opraHum3zauuu cesizu MUIT ¢ momymsamu
pacIIMpEeHNs B TONOJHUTEIbHBIX KpEUTaXx.

Jns obMena wmHpopMmanued ¢ MOAYISIMH pacUIMpEHHs] HCToyb3yercs 12 He3aBUCHMBIX
HIOCIIeIOBATENNbHBIX HHTEpdEicoB cBsi3u (10 oxHOMY HHTepdeiicy K KaXIOMy MOIYIIO
pacmpenus). B cimydae, korga uHTepdeiCHbBI MOy b UCIIONB3YETCS KaK CaMOCTOSTEIbHOE
YCTPOMCTBO, CiyXKalllee Mg opraHu3zanuu pacuupenus, s ces3u ¢ LITY ucnonsiyercs
nocyenoBaTenbHbIi nHTepdeiic «BUS2».

Bremrnawmii Bug Momyns mokasan Ha pucynke 2.11.
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Pucynox 2.11
2.5.2 CocraB monyns

Monayne IM 3aHMMaeT B KpeiTe CrienuaIn3MpOBaHHOE MOCAJ0YHOE MECTO M BKIIIOYACT B
ceOs cenyIoIre KOMIIOHEHTHI:

-cXeMa CyIlepBH30pa THTaHUs, oOeclednBaronias 3amuTy MOIyJed B KpeduTe OT
HEKOPPEKTHOTO TIOJKJIFOUCHHS TIOJIOCOB HAMPSDKCHHSI THMTAHUS W BBIXOJA aMILTUTY/IbI
HaNpsDKCHUS TUTaHUS 3a pabounii Tuanas3oH,

-y3eN YIpaBJiICHUs MOCICI0BATEIbHBIME HHTep(deiicaMy CBA3M C IUIaTaMHM PaCIIUPEHUS B
KpeiTe U ¢ OCHOBHBIM KpeiitoM (Momyiem LIIT).

Jlns  Oydepusanuu  JaHHBIX TMPEJAHA3HAYCHHBIX JUIS KOMMYHHMKAIIMM C MOIYJISIMHU
pacIIMpeHus] ¥ ¢ OCHOBHBIM KpeiToMm (kpe#t ¢ ycranoBiaeHHbIM IIITY) Ha muTepdeiicHOM
MOJTyJie yCTaHOBJIeHa MUKpornoTpebmsiomas namsite SRAM oobsemom 128Kb.

2.5.3 UnTepdericel KackaIupoOBaHUS

Monyne umeer aBa uHTepdeiica «BUS1», «BUS2»ans monkitoueHuss K OCHOBHOMY
KpeNTy, KOTOpbIe MOAAEPKUBAIOT HEOOXOAUMYIO CKOPOCTh NEpeaul JaHHBIX HAa PACCTOSIHUU
10 10 m. B kadecTBe (U3MUECKOTO CTaHAApPTa CBS3U HUCHONb3yeTcs MU epeHnaTbHbIN
craggapt M-LVDS, kotopslii oOecrieunBaeT 0osiee BRICOKYIO CKOPOCTh Mepeadd JaHHBIX U
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Oomnee Hu3Koe sHepromnorpedieHue mno cpaBHeHuio ¢ RS-485. OOmen mno wunTepdeiicy
KaCKaJMPOBAHUS OCYILLECTBIIAETCS 110 BHYTPEHHEMY COOCTBEHHOMY ITPOTOKOJIY KOHTpPOJIIEepa.

[Ipy MOIKIIOYEHUH K OCHOBHOMY KPEWTy CJelyeT HCIOJIb30BaTh MHTEPPEHUCHBIA pa3beM
«BUS2».Kabenb pacmmpenus He00X0IMMO M3TOTaBIMBATh U3 SKPAHUPOBAHHON BUTOM Maphl
KaTeropuu S wim S+.

2.5.4 TexHn4ueCcKre XapaKTePUCTUKHI

Texuuueckue xapakrepucTHKu nuTepdericioro moayns IM nmpusenens B Tabnure 2.19.
Ta0muma 2.19

HaumeHoBaHue napamMerpa 3HavyeHue
KommyHuKanmonHbie HHTEP(ENCH Wurtepdeiic cBsi3u ¢ OCHOBHBIM KpeWToM (IOpT
KackanupoBanus) — 2.OJIMH aKTUBHBIH
[IpoTokon oOmeHa BryTpeHHuI IPOTOKOJI KOHTPOJLIEPA

MaxkcumansHoe paccTosiHue U1
nepeayy JaHHbIX (JITMHA Kabems), M 10

Tun namsatu 1y1s Oydepusaum TaHHBIX SRAM

Ob6vem mamsatTd s Oydepuszarnuu
naugbeix, Kb 128

Nynukanmsa CocTosiHuE KaXKJIOro IMopTa CBS3U, COCTOSIHUE
MOJYJISt

2.5.5 YcrpoiicTtBo u pabota

Monynb TEHTPaIbHOTO TMpOLleccopa HHHUIMHUPYET Tpolecc oOMeHa wuHpopManueidn c
MOJYJISIMA PacIIUPEHUs] B JOIMOJHUTEIBHOM KpeiTe IMyTeM TIeHepaluy MakeTa IJaHHbIX,
COZIEpKaIllero  3aroJIOBOK, ©  JaHHBIE, MPEAHA3HAUYCHHBIE MOIYJISAM  PACIIUPCHUS.
NHuTepdeiicHplii MOTYSIb paclo3HaeT 3TOT makeT U Oydepusupyer ero B namsate SRAM. Ilo
OKOHYaHUM TpueMa Bcero makera |IM HaumHaeT mpolecc TNepeaavyd MaKETOB MOIYJSM
paciiMpeHusl U 1Mo TOTOBHOCTU MOJyJiel 3a0upaeT NaHHble OT HUX, Oydepusupyer B HamsTh,
dbopmupys maker st MIIIL. [lo oxkoHwanum mporiecca MOAroToBKM makera mms MIIIT
dbopmupyercss npeppiBanrie u MIII wHUIIMUpYET 3a00p COOpAaHHBIX MAHHBIX OT MOIYJEH
pacipeHus.

Huknel oOmeHa MexIy HHTepGEHCHBIM MOIyJeM W MOAYISIMH pacUIMpEHUs B
JIOTIOJTHUTETFHOM KpEHTe aHaTOTHYHbI OMTMCAaHHBIM JJII OCHOBHOTO KpEuTa.

2.5.6 Unaukamust MoTyIist

Ha nuneBoit manenu moayns IM pacnonoxkens! cucremHbie nHARKAaTOpEl «<PWR», «Block»,
«Bus», «Busl», «Bus2».

Nunukatop «PWR» —1BeT cBeueHus 3e1eHbli, YKa3bIBAECT HA HATMUUE MUTaHUS KpenTa.

Wunukatopom «BlOCK» MHAMIUPYIOTCS pe3ysbTaThl Iepexoja KOHTpOJUIepa B PEXKUM
OJIOKMPOBKH. B 3TOM pexnMe Bce BXOJBI/BBIXOJBI KOHTPOJUIEpA MEPEBOASTCS B 3aJaHHOC
cocrosinue. L[BeT cBeueHust KpacHbi — pexkuMm O0nokupoBkn «BLOCK», HEe ropuTt - pexum
<WORK».,

Nunukatoper «Bus», «Busl», «BusSZmauiupyoT Haqu4dre oOMeHa JaHHBIMA MOIYJIS 110
nocjenoBarenbHbiM HHTEpdeticam («BuS» —oOMeH ¢ MOAy/siMH pacUIUpeHUs B KpeuTe,
«Busl» —pesepBHblii KaHama cBs3u ¢ MIIII, «Bus2» —ochoBHO# Kananm cBssu ¢ MIIIT).
KpacHblii 1BeT MHANKATOpA - TIepeada JaHHbBIX, 3eTICHBIA — IPUEM.
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2.5.7 HazHaueHue KOHTaKTOB pa3bheMOB

Haznauenue konTakToB pazbeMoB «BUS1», «BUSZ»puseneno B tabmune 2.20.
Taomumna 2.20

KOHTal;gpa%e_ O0o3HaueHHe curHaJia Ha3nauyenue
1 TXD + [IepenaBaembie nannsie. [Lroc
2 TXD - IIepenaBaemble nannble. Munyc
3 CLK TX + [TepenaBaemas yactota. [Lmtoc
4 CLK_TX - [lepenaBaemas yacrora. Munyc
5 RXD + [Tpuaumaempie nanubie. [Imtoc
6 RXD - [IpuHrMaemsie nanHbie. Munyc
7 CLK_RX + [Tpuanmaemast yacrota. [Lmtoc
8 CLK_RX - [Ipuanmaemast yactora. MuHyc

2.5.8 DkcrutyaTalluOHHbIE OTPAHUYEHUS

JImuHa  COCAMHMTENBHOTO Kabenss Mexay HWHTep(QEHCHBIM MOIyJeM W MOAYJIEM
[IEHTPATBLHOTO MPoIIeccopa A0KHA ObITh He Oosiee 10 M.

Ecnu o Bo3aelicTBMEM HHTEHCHBHBIX ITOMEX HAOJI0AAaeTCsl OONBIIOE KOJIMYECTBO OMIHOOK
pu OOMEHEe TaHHBIMH MEXIY KpelTamu, He0OX0IMMO MPUHSATH MEPHI IO CHIKEHUIO HABOJIOK
B Ka0eJsIX BHEIIHEN IIEIH.

2.6 Moayab aHaJoroBoro BBoja - Beisoaa AlO-8

2.6.1 Hasuauenue

Monyne AlO-8 (MABB-8) npenna3nadeH uisi ©3MEpeHHs M TeHepalii TOKOBBIX CHTHAJIOB
MMOCTOSIHHOTO TOKa B auamnazone oT 4 no 20 MA. Ilo ymon4aHuio Bce KaHalIbl HACTPOEHBI B
cocrosiaue «BbIKJIFOUEHO».

OcHOBHBIE 0COOEHHOCTH:

— BOCEMb KAHAJIOB C UHIUBUyAJIbHON raJlbBAHUYECKON Pa3BI3KOH;

— KaXIbI KaHAJI MOJYJIS BKJIIOYAET B CeOsl MPEIU3NOHHBIA TOKOBBIA U3MEPHUTENh U MPEIu-
3WOHHBIN 3aaTYNK TOKA,

— KOHTPOJIb OOpbIBA JIMHUU JIJIs1 aHAIOTOBBIX BXOJI0B U @aHAJIOTOBBIX BBIXOJIOB;

— PEeXHUM aBTOAMArHOCTHKH JJIsl KaXKI0Tr0 KaHaua;

— WHJIUKALWA COCTOSHUSA U Pe3yNbTaTOB AUATHOCTUKH Ka)KI0T0 KaHaJIa,

— JIaTYMK TEMIIEpaTypsl Ha IUIaTe MOIYJIS;
[IT3Y nHa nnate MOAYNS U XpaHEHUS KOHPHUTypalMy U KaIHOPOBOK.
BHemHuii Bua MoTysIst Moka3zaH Ha pucyHke 2.12.
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Pucynok 2.12
2.6.2 UcnionHeHust MOTyJst

Moysib UMeeT JIBa UCIIOJTHCHUS:

KPAVY4.883.311 -6a30B0€ UCIIOIHEHUE;

KPAY4.883.311-01 #icniosiHeHHE 711 TPUMEHEHHUS B COCTaBE CUCTEM O€3011aCHOCTH.
VcnionHeHust OTIMYaoTCs BETOM (OHA MepeiHel MaHenu MOTYJIs.

2.6.3 CocTaB Moays

Monayns AlO-8 (MABB-8) conepxur:
—  ympaBIsONMi 32-pa3psaaHblii Mukpormporeccop ¢ Baytpenaum O3Y u Flashaamsteio
JUISl IPOTPaMM | JIaHHBIX;
— MPOrpaMMHUPYEMYIO JIOTHUECKYIO0 MaTPHILY IJIsl TpeoOpa3oBaHus JaHHBIX;
—  00IIMi UCTOYHUK ITUTAHUSA,
— BOCEMb raJJbBaHUYECKH H30JUPOBAHHBIX KaHATIOB BBOJa-BHIBO/IA AHATIOTOBBIX CUTHAJIOB.
Kaxapiii n”3aMepuTenbHbIN KaHal COJIEPIKUT:
— UHIUBUAYATbHBIN TaJTbBAHUYCCKU H30JMPOBAHHBIN HCTOYHUK MMUTAHUS,
— unmuBuayanbHbid AL, ¢ BXOOHBIM (QMIBTPOM ISl 3aIIUTHI OT SJICKTPOMATHUTHBIX
MOMEX U MPEIU3NOHHBIM UCTOYHIUKOM OMOPHOTO HAIPSKCHHUS;

— uHauBuayanbHbI LA, ¢ npelu3MOHHBIM UCTOYHUKOM OIOPHOTO HANPSIKEHUS;
KPAY3.035.004P5 65




— MWHJIABUAYAJIBHBIE CXEMBbI 3aIUATHI aHAJIOTOBOTO BXOJa U BBIXOJA OT HEKOPPEKTHOMU I10-
JIIPHOCTH CUTHAJIA B JINHUMY;
— BCTPOEHHOE€ YCTPOWCTBO 3aILUTHI OT UMITYJIbCHBIX [TEPEHANPSKEHUMN.
Moaynbs 3aHMMAaeT B KpEeWTe OJHO NOCago4yHoe MecTto. Ha nuueBoil maHenn MOy
pacroJiaraeTcsi pa3beM sl MOJKIIOYEHUs AHAJIOTOBBIX BXOJIOB U BBIXOJOB M CBETOJHUOIHBIC
WHJIUKATOPBI COCTOSIHUS MOJYJISI M KaKJIOT0 KaHaJIa.

2.6.4 TexHnuecKre XapakKTepUCTUKHI

TexHuueckue xapakTepUCTHUKU MOAYJIS IpUBEeHbI B Tabmuie 2.21.
Ta0Onunma 2.21

HaumenoBanue napamerpa 3HavyeHue
KonnuecTBO KaHaioB BoceMr kaHaJIOB, COCTOSINMX H3 TOKOBOTO
BX0OJa U TOKOBOT'O BbIXO4a
["anbBaHMYeCKas pa3Bsizka Mexny kanaimamu — 1,5kB;

MEXy KaHaiamMH U cxemon Mmoayist — 1,5kB;
MEXy KaHajamH ¥ 3a3emiieHrem — 1,5kB

Wunukanus CocTosiHME KaXI0ro BXO0Ja/BbIX0Ja, COCTOS-
HUE MOIYJIS

Pexxum aBTOIMarHocTUKH Tl

Hanpsbxkenue nuranus, B Or 1010 30

["aGapuTHbIE pa3mepsl, MM, HEe OoJiee 265¢19x30

Macca, r, HE Oonee 350

TOKOBBIN BBIXOJ

Tun Bexoma ToxoBeriti. C paGounm nuama3zoHoM OT 4 10
20MA. C ¢ynkuueit pacrnozHaBaHusi oOpbIBa Jiu-
HUH

Pazpsanocts LIAIL, 6ut 16

[Ipenen nomyckaemoil OCHOBHOM IpHBe-
JNEHHOW mMoTrpemHocTH, % OoT auama3zoHa
U3MEPECHHI +0,1

[Ipenensr gomyckaemMoil JOMOJHHUTENb-
HOW TPpUBEACHHOW morpemHoctd, % ot

JMara3oHa H3MepeHHH +0,00125 %/ €
Cocrosnue BbIxonoB nmpu otkaze MIIIIT Kondurypupyercs mo xaxaoMmy BBIXOJY OT-
JENbHO. TPEIyCTAaHOBIEHHOE WM IMOCIIEqHEee
3HAUYEHUE
Hanpsokenne nutanus Bbixona (B pexKu-
Me 00pbIBa JInHNK), B 13w 25 [mepexiroyaeTcsi MporpaMMHO)
3amuTa OT IPEBBIIICHUS 110 TOKY Jla
3amuTa OT MONaJaHus CTOPOHHETO Ha- Jla
MPSDKEHUS
TOKOBBII BXOJ
Tum BxonoB TokoBerii. C pabounm pamamazoHoM oT 4 110
20MA. C dyHkimen pacro3HaBaHus oOpbIBa Jn-
HUU
Pazpsimrocts AT, 6ut 16
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HaumenoBanue napamerpa

3HauyeHHne

Bpewms uzmepenus

Jlo 2 Mc (Ipu BBIKIIFOYEHHOM PEXEKTOPHOM
¢bunsTpe 50mau 601'n);

10 102wmc npu 60 'y (yrouHsieTcs Mo pe3yiib-
TaTtaM IpeIBAPUTEIILHBIX UCIIBITAHUI);

10 121 mc npu 50 'y (yrouHsieTcs mo pe3yiib-
TaTtam IpeBapUTEIILHBIX HCIIBITAHHI)

Ycepeanenue HacTtpanBaemoe KoIn4ecTBO BEIOOPOK:
2;4,8;16; 32,64, 128

JonyctuMmoe HanpsikeHue Ha BXxoje, B 5

Bxognoe conporusnenne, Om 200

DunbTpanus

Bei6upaercs 50 wnm 60 I'u. IlomaBnenue He
meHee 80 nb

[Ipenen momyckaemoil OCHOBHOW IpuBe-
JICHHOW MoTrpemHocTy, % oT auana3zoHa
W3MEpPEHUI

10,1 %ot nosHOM tKass! mpu 25 C

[Ipenensr nonmyckaemMoi JOMOJHATEIBHON
MPUBEACHHON morpemHnoctd, % oT auana-
30HA U3MEPEHUIN

+0,00125 %KL

ITapaMeTpEl BCTPOEHHOI'O YCTPOMCTBA 3aIUTELI OT UMIYJILCHBIX HEpPEHANPSKEHUN

JlonmyCTUMBIM THI TOKA B IIENU KaHaa

DC

MakcumanbHbIi pa3psIHbIA TOK

Imax (8/20us), KA

5 (5 omeparuii)

Tox cpaGaTbiBaHMsI MpeIOXpaHUTENS, A 0,22
MaxkcumanbsHbIi pabounii TOK, A 0,18
HomunansHbIi pabounii Tok I, A 0,18
YpoBeHb HAMPSHKEHUS 3alUTHI (1Iebh — 47
3azemsienue) Upw-pey B
YpoBeHb HAMPSHKEHUS 3alTUTHI (1Ieh — 47
nerns) Upow-w), B
HomunansHoe pabouee HanpsikeHue, Uy -
HomunansHoe pabodee HanpspDKEHUE JTst 38
nocTossHHOro Toka Unppe), B
MakcumanbHOe pabodee HapsHKEHUE
Ue, B 47
Brocumoe conporunenue, Om 16

ITapamMeTpnl cXEMBI 3alIMTEI aHAJIOTOBOT'O BX0J1a M BBIX01a

MakcumanbHOE HalpsKeHUE Ha BXoJe, B +5

3amuTa OT IPEBBILIEHUS 110 TOKY Ha

3amuTa OT MOmaJaHusl CTOPOHHEro Ha- Ha
NPSOKEHUS

3amuTa OT HEKOPPEKTHOM MOJISIPHOCTH Ha

CHUT'HaJIa B IMHUN
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2.6.5 YcrpoiictBo u paborta

2.6.5.1Y cTpoiicTBO MOTYJIS

B crpykrype momyns AlO-8 MOXXHO BBIIEIUTH JBa OCHOBHBIX THMA ()YHKIIMOHAJIBHBIX
y3noB. IlepBelii Tum — 3TO0 «oOmas» 4vacte. OHAa COOEPKHUT MHUKPOKOHTPOIUIEP CO
BCIIOMOTATENbHBIMH 3JIEKTPOHHBIMH KOMITOHEHTaMHU IS BBITIOJHEHUS MPOTrpamMMbl MOJYIIS,
npenoOpabOTKM JAaHHBIX OT KaHAJIOB BBOJA-BBIBOJA, CBSA3M C MOJYJEM LEHTPAIbHOTO
mpoueccopa U T.M., UICTOYHUKH MUTaHUSA, (GOpMHUpYIOIIKE HEOOXOAUMbIE HAIMPSIKEHUS IS
(GYHKITMOHUPOBAHUS MOIYJis. BTOopol THIT (yHKIIMOHATBHBIX y3JI0B — KaHAIIbI BBOIA-BBIBOJIA.
B nocnennue BXOAAT 37€KTPOHHBIE KOMIIOHEHTHI JUISl MOJKIIOYEHHS] BHEIIIHUX CUTHAJIOB U UX
npeoOpa3oBaHusi B BUJ, HEOOXOIUMBIH Ui OOpabOTKM <«OOIIEH» YacThio, AJIEKTPOHHBIC
KOMITOHEHTBI,  OOECMEeUMBAIOIIME  TaJlbBAHUYECKYI0  H3OJSIUI0, W KOMIIOHEHTHI,
dbopMupyrolue TUTAHUE <HU30JIMPOBAHHON» YaCTH. MOIYNh COIEPKUT BOCEMb KaHAJIOB
aHaJIOTOBOTO BBOJ1a-BbIBOJIA, BCE OHU PEaTM30BaHbl HACHTUYHO.

OOm1ast yacTe peanu3oBaHa Ha 6aze 32-pa3psAHOrO MUKpoIipoleccopa ¢ BHyTpeHHHM O3Y u
Flash u mporpammupyemoit normueckoii matpuitel CPLD mast mpeoOpa3oBaHus JaHHBIX.
OO01mas 9acTh TakKe CONEPKUT COOCTBEHHBIN UCTOYHUK NUTaHus +3.3 B, cxeMy HHIUKALIUU C
UCTOYHUKOM TuTaHus +3.3 B, u cxemy ymnpaBjieHHS NUTAaHUEM KaHAJIOB C OOIIUM
HMCTOYHUKOM TMUTAHUS KaHaoB +5 B.

Kaxxnprit kaHan npeacTaBiseT co00i 3aKOHUEHHYIO CXeMYy U3MEPUTENS U 3aJaTYNKa TOKa C
rajJbBaHMYECKONW HM30JAIMeN 1Mo nuppoBbIM MHTEpdericaM U 1o nuTaHuio. [lutanue xaHama
OCYILIECTBIISIETCS. OT TajbBaHMYECKH H30JIMPOBAHHOIO HCTOYHHKA IMHTAHUS MOCTOSHHBIM
HanpspkeHueM + S5 B.

N3mepurenb Toka ocHoBaH Ha mpenu3noHHOM ALl 1 MCTOYHMKE OMOPHOTO HAMPSAKEHUS.
ALl wm3MepsieTr mNajeHWE HANPSOHKCHUS HA MPELUU3UOHHOM, BBICOKOCTAOWJIBHOM IIIYHTE
HomuHaiaom 200 OMm. B cocraB m3mepurens Takxke BXoauT BxoaHod RC ¢unpTp m cxema
3alUTBl OT HEKOPPEKTHON MONSPHOCTH CHUTHAJIA B JIMHUU W TMPEBBIIICHUS MO TOKY U
HanpspkeHnto. B ALl waTerpupoBan pekeKTOPHBIN (UIBTP, CIIOCOOHBIN paboTaTh B TPEX
pexunmax «BbIKJI», 50u 60 I'n) u odecnieunBatommii 10 80 n1b ocnabneHus Ha yKa3aHHBIX
JacToTax.

3amaTyuK TOKa BKItOYaeT B ceds npeun3noHHbi [{AIl, HCTOUHUK OMOPHOTO HANPSIKEHMUS,
TEPMOKOMIIEHCUPOBAHHOE TOKOBOE 3€pKaJI0 M CXEMY KOHTPOJI BBIXOJHOIO TOKa. Takxke B
COCTaB 3aJ]aTUYMKa TOKA BXOJUT UMITYJIbCHBIN MOBHIMIAIONINNA UCTOYHUK MMATAHUS, CIIOCOOHBIN
OCYIIECTBIIATh [MUTAHWE aHAJIOrOBOrO BhIxoJa HampsbkeHueMm 13 mimm 25 B (mepeximouaetcs
MPOrPaMMHO), YTO TO3BOJISIET MOKIIOUATh YCTPOMCTBA U HMCIIOJHHUTEIbHBIC MEXaHU3MbI Ha
paccrostHuu 10 2 kM, BXoaHoM RLC GuiabTp 1 cxema 3amuThl OT HEKOPPEKTHON TOJISPHOCTH
CUTHAJIa B IWHUU W MPEBBIIICHUS TI0 TOKY U HAPSHKEHUIO.

2.6.5.2Pabora moayns

[Tocne nmonaun nutanus moaynb AlO-8 Haxoaurtes B coctossuun PowerDown.

BxiroueHue Moaysis NPOMCXOAUT MO KOMAaHJE OT MOJYJS LEHTPaJIbHOIO Ipoleccopa, a
UMEHHO: ycTaHOBKOH curHama «PwrOff» B cocrosiaue sjormueckoir «1». [To ymonuaHuio
MOCJ€ BKJIOYEHUS MOIYJsl BCce KaHaiubl HaxoasaTcsa B cocTtossHuM «BbIKJI», uctounmku
IMUTAHUS KaHAJIOB BBIKIIIOUCHBI, BCIIOMOTATCILHBIC CXEMEI OTKIIOUCHBLI WMIIM HaxXOHATCS B
AHEProcOEperaroIeM pPeKUMe, MHUKPOKOHTPOJUIEP HAXOAMTCS B COCTOSSHUM TOTOBHOCTH K
00MeHy ¢ MOJIyJIEM I[EHTPATBLHOTO MPOIIECCopa.

BxiroueHune kaHama MOAyJsl MPOUCXOAUT MO KOMaHJE€ OT MOAYJsA I[EHTPaIbHOIO
mpoueccopa. Ilporecc BKIIOYEHHS] KaHala BKJIIOYAaeT B ce0s 3allyCK H30JMPOBAHHOTO
HWCTOYHHKA MMUTAHUS COOTBETCTBYIOIIETO KaHana, nHunuanu3anuto ATl nu ALIIL.

3ajaHue BBIXOJHOIO TOKA KaHaja MPOMCXOAUT IO KOMaHAEe OT MOAYJs IEHTPaJIbHOIrO
mporeccopa. 3HAUYCHHE TOKa MOXET ObITh 3amaHo B jauanazoHe or 4 mo 20 MA, ¢
nuckpeTHocThio 1 MKA. MakcumalibHOE€ BpeMs OT MOMEHTA IOCTYIUICHHS KOMaHIbI J0
YCTAaHOBKH TpeOyeMOoro 3HA4YCeHHS TOKa Ha BBIXOAE HE TMpeBbimaer 2 Mc. Moaynb
CaMOCTOSITENTLHO ~JHArHOCTUPYET BBIXOJ Ha TMpeAMeT OOphlBa JUHUM W B Cllydae
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pacro3HaBaHMs 0OpbIBa JMHUU MOAYJIb HHOOPMUPYET 00 3TOM aBapUilHOM COOBITUH MOIYJb
LEHTPAIBLHOTO MpoIleccopa U 0TOOpakaeT CUTHAl aBapUITHOW MHIUKALUU COOTBETCTBYIOIIETO
KaHaJa Ha MepeHel MaHenu MOAYJs (eCiu WHAMKALUS MOIYJs BKItoueHa). [lomamganue Ha
JUHUIO CTOpPOHHEro HampspkeHust cBbimie 30 B 1000l  TOMSIPHOCTH  TPUBOAMT K
CpabaThIBAHUIO CXEMBI 3aITUTHI.

W3mepenue 3HadeHHs] TOKa Ha BXOJI€ KaHajla MPOUCXOIUT B aBTOMAaTHYECKOM PEXHUME U
CUMTBIBACTCSI C TMEPUOAOM 2 MC MOAYyJeM IEeHTpaJbHOro mporeccopa. I[lockoiabKy
M3MEPUTENBHBIM 3JIEMEHTOM TOKOBOT'O BXO/1a SIBJSIETCS MPEIU3NOHHBIN IIyHT HoMUHaoM 200
Owm, cregoBaTenbHO, Ha BXOJ MOXKET OBITh MOAAHO HampshkeHue He Oonee S B. Hanpsoxenue
Ha Bxoje, Oosiee 5 B, mubo mMeromiee 0OpaTHYIO MOJSIPHOCTh MPUBOJIUT K CpadaTHIBAHHUIO
CXEMbI 3alluThl. Bpemsi u3MepeHus cocTaBiseT He Ooiee 2 MC (IpU BBIKIIOYCHHOM
peskexkTopHOM GuinbTpe). [Ipu BKIIOUEHHON (HIBTPALUU 3TO BpeMsi MOXKeT ObITh Oomee 120
Mc. C HacTpanBaeMOW NEPUOJUYHOCTBIO MOJYJb CAMOCTOSITEIFHO MOXKET KOHTPOJIHMPOBATH
BXO/Jl KaHaja Ha mpeaMeT oOpbiBa JIMHUK. OOPBIBOM JIMHUM CUMTAETCS TOK B JTUHUHM MeHee 4
MA. Ilpu BO3HUKHOBEHHMH OOpBIBA JHHHUU MOIYJIb WH(POPMHUpPYET 00 3TOM aBapHITHOM
COOBITUH MOJYJb LIEHTPAJILHOTO IMpolieccopa U OTOOpa)kaeT CUTHajl aBapUilHOW MHIMKALUU
COOTBETCTBYIOLIETO KaHala Ha MepeiHed maHenu Monayis (eciu WHAMKAIMS MO
BKJTIIOYEHA).

Monaysnp npenocTaBisieT U3MEPEHHOEe U MPUHUMAET yCTaHABIMBAEMOE 3HAYCHUE CHTHAJIA B
¢busnueckux enauHUIaX u3MepeHus kaHama (MA). CpencTBaMu MpOrpaMMHOTO 00ECICUCHHUs
MUIT xontposnepa IIJIK3000 mpowusBoautcs mnpeoOpa3oBaHUE 3HAYCHHS B (DU3MUYECKHUX
€IMHUIIAX K HWHXEHEPHOMY JHama3oHy M3MEpeHHs] MOJAKIIOUYEHHOro JaTuyuka s
ucnons3zoBanust B ACYTII.

ABTO/IMAarHOCTHKA KaHaja MPOBOJUTCS 1O KOMaHI€ OT MOJYJIS LIEHTPaIbHOro Mpoleccopa.
[Tpu 5TOM BXOJ KaHala W BBIXOJ OTKIIOYAIOTCS OT JIMHHH (OT pa3béMma) C MOMOIIBIO pelie,
BXOJIAIIIMX B COCTAB CXEMbI Ka)/J0Tr0 KaHajia, U MepeKtoyaroTcs Apyr Ha apyra. [Iporpamma
aBTOMATHUYECKU 3a7aéT 3HaueHUs Toka Bbixoaa oT 4 mo 20 MA, ¢ AMCKPETHOCTHIO 2 MA U
MPOBOAUT M3MEpPEHHE TOKAa BXOoJa Ha KaxaoM odrtame. [lo 3aBepuieHuu mnpoueaypsl
aBTOAMATrHOCTHKM MpPOTpaMMa BO3BpalllaeT pejieé B HOPMAJIbHOE COCTOSHUE U  BbIIACT
pe3yNbTaT AMATHOCTUKH B BHUJE TAaOJIUIbI PACX0XKICHUN 3aJJaHHBIX U U3MEPEHHBIX 3HAYCHHM
Ha Ka)XJIOM JTarle.

2.6.5.3a3naueHne KOHTAKTOB pa3beMa sl TIOAKITFOUCHUS HAarpy3KH

JIvHMM A7 NOAKIIOUEHMs] BHEIIHMX JJIEKTPHUUECKUX LeNed K KaHalaM BBOJA-BbIBOJA
BBIXOZSAT Ha pa3zbeM Tull RJ-21 pacnonokeHHbII Ha TUIIEBOM YaCTH MOIYJIS.

Jl1sl TOAKIIIOYEHHS MOXKHO HUCIOJIb30BaTh YK€ T'OTOBbIE IIHYPhl C HEOOXOAUMBIM Pa3beMOM
U TOJKJIIOYEHHBIM 2541apHbIM KabeneMm. Kabenb MMeeT CTaHIapTHYIO IBETOBYIO PACKIAIKY
(cooTBeTCTBHE HOMEpPOB KOHTAKTOB Ha pa3beMe I[BeTaM IPOBOJHMKOB). Ha3HaueHme
KOHTAaKTOB pa3beMa M UX COOTBETCTBUE MapaM B 2541apHOM Kaleye NMPUBEACHO B TaOyuUIEe
2.22.

Tabnuma 2.22

Homep u T kanamna Curnan Homep Homep Ber
KOHTAaK- napsl Ka-
Ta oeas RJ-
21
Bxom «-» JInaug «B» 1 Cunnit
1 >
Bxom «+» JInang «A» 26 benbrit
1 v
Brixong «-» JInnug «B» 2 OpanxeBblii
2 v
Brixog «+» JInaug «A» 27 benprit
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Homep 1 T kanana Curnan Homep Homep IBer
KOHTaK- napbl Ka-
Ta oens RJ-
21

Bxom «-» JIvuaug «B 3 3eneHbIi
Bxom «+» JInausg «A» 28 3 benprit

2 Brixong «-» JInnug «B» 4 KopuuneBbiit
Brixong «+» JIuaus «A» 29 4 benprit
Bxopg «-» JInuaus «B» 5 Cepprit
Bxom «+» JInaug «A» 30 5 benprit

3 Brixong «-» JInnug «B» 6 Cununit
Brixog «+» JIuaus «A» 31 6 Kpacupbiit
Bxox «-» JInnug «B» 7 OpaHxeBblil
Bxong «+» JInausg «A» 32 ! Kpacubiit

4 Brixong «-» JInnug «B» 8 3eneHbIi
Brixog «+» JInaug «A» 33 8 Kpacusbrit
Bxopg «-» JInausg «B» 9 Kopuunessrit
Bxong «+» JInausg «A» 34 9 Kpacupbiit

5 Brixong «-» JInnug «B» 10 Cepniii
Brixog «+» JIuaus «A» 35 10 Kpacubiit
Bxopg «-» JInausg «B» 11 Cuunit
Bxom «+» JInaug «A» 36 1 UepHsrit

6 Brixog «-» JInnug «B» 12 OpanxeBblii
Brixog «+» JIuaus «A» 37 12 UYepHslit
Bxox «-» JInaug «B» 13 3eeHbIi
Bxom «+» JInausg «A» 38 13 UepHslit

! Brixong «-» JInnug «B» 14 Kopuunessrit
Brixog «+» JInaug «A» 39 14 UepHsrit
Bxopg «-» JInausg «B» 15 Cepprit
Bxom «+» JInausg «A» 40 15 UYepHslit

8 Brixong «-» JInaug «B» 16 Cunnit
Brixog «+» JIuaus «A» 41 16 Kentorii
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2.6.5.41aukanyst MOy

B Tabnume 2.23 mpuBeneHO MOBEICHHWE CBETOAMOIHBIX HWHAMKATOPOB, OTPAKAIOIIUX
COCTOSTHUE MOYJIS.

Ta0Onuma 2.23

Ceeroauon Haszuauenmue

Cseronnon “PWR”. 3enensrii IIuranue:
HE TOPUT — MUTAHKUE OTKIIOYCHO,
roput - nutanue BKJITOYEHO

Creromnon “ERR”. JIByx1iBeTHBIH Omunoxka:

HE TOPUT — HET OILINOKH;
KpacCHBIN — OIINOKa,;

3€JICHBI — peaklus Ha COOBITHE

Ceronuon “WRK”. JIByx1uBeTHBIN Pexxum paboThr:

HE TOPUT — MOAYJIb HE 3arpy»KeH;
3€JICHBbIN — padoTa;

KpPacHBI — HU3KOE YHEPromnoTpeOIcHme

Ceeromnon “BLK”. KpacHbrit briokuposka:
HE TOPUT — PEXKUM OJIOKHUPOBKH HE aKTHBEH;
TOPUT — PEIKUM OJIOKUPOBKH aKTHBEH

Ceeronuon “BUS”. JIByxuBeTHbIN CBs13b ¢ KpeTOM:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpAaCHBIN — Mepenaya;
3€JICHBIN — MPUEM

Ceerogunon “USR”. JIByX1IBEeTHBII HactpauBaemslil 10b30BaTENBCKUN JUOM

B Tabmune 2.24 npuBeneHO MOBEICHHE WHIWKATOPOB, OTPAKAIOIIMX COCTOSHHE KaHAJIOB
BBOJIa-BBIBO/IA.
Taonuna 2.24

Ceetoauon Ha3zunauenue

In/Out. JIByX1BETHBIIH VYKa3bIBaeT Ha PEKUM UHANKALNU:
3€NEHBIN — HHAULUPYETCS COCTOSTHUE BXO/1A;
KpacHBIN — MHANIUPYETCS COCTOSIHUE BBIXO0J1a

Range 3enénbiit Jnamna3oH:

TOPUT — UHAUIUPYEMbIi BXO/BBIXO/ HAXO-
TUTCS B pabo4yeM Thana3oHe TOKOB,;

HE TOPUT — cM. cOBMeCcTHO ¢ «UR»u «OR»

UR. KpacHbrii UnderRange e0pbIB JINHUU:
TOPUT — aBapusi OOPHIB JINHHHY;
HE TOPUT -- HOpMa

OR. KpacHuprit [Teperpyska mo Toky:
TOPUT — aBapus,
HE TOPUT — HOpMa

2.6.6 Ucnonp30BaHue 0 Ha3HAYECHUIO

2.6.6.1DkcmnyaTallnOHHbIE OTPAaHUYCHHUS

SATIPEIHAETCA skcmmyaramus moayist AlO-8 B memsix ¢ MakCUMalIbHBIM HaIpsHKEHUEM
6oiee 30B!
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3AIIPEIIAETCS momaBath Ha aHamoroBbld BXOA TOK Oonee 20 MA, TpHKIAILIBATH
HarpspDKeHUe 00paTHOM NMOJIpHOCTH!

3AIIPEHIAETCS nonaBath Ha aHAJIOTOBBIN BBIXOJ CTOPOHHEE HaIpsKEHUE!

[IpeBpilieHNEe HAMPSOKEHHUST W TOKAa TPHUBENET K CpabaThIBAHUSIM 3JIEMEHTOB 3allUTBI OT
MPEBBIIICHHUS MO HANPSDKEHUIO M MO0 TOKY M MOXKET B KPUTHYECKHX CIydasx MPHUBECTH K
BBIXOAy M3 CTpOs KaHalla BBOJa-BbIBOAA. Takoil MOIynb OyIeT CUMTATHCS BBIMISAIIUM W3
CTpOSl 10 BHUHE TMOTPEOUTENII W TapaHTHHHBIC O00s3aTeIbcTBA Ha JSTOT CilIydadl He
PacTIpOCTPaHSIOTCS.

Ecimm mon Bo3neiicTBMEM WHTCHCHBHBIX IIOMEX HAOJIIOJAIOTCS JIOKHBIC CpaOaThIBAHUS
CUCTEMBI TUarHOCTUKH COCTOSIHUS KAHAJIOB U KOHTPOJISI OOphIBa IMHUU, HEOOXOAUMO TPUHSATH
MEpBI TI0 CHUKCHHIO HABOJIOK B KAOCJISIX BHEIIHEH ISITH.

2.6.6.2TumnoBele CXeMBI BKIIIOUEHHUS

Ha pucynke 2.13mpuBeieHa TUIIOBasI CXeMa BKIIOYCHHS OJTHOTO KaHala ¢ UCIOIh30BaHUEM
MPOXOJHBIX KJIEMMHBIX KOJIOAOK, UCIIOJIb3yeMasi NMpU MPOEKTUpOBaHMHU miKada. ITo cxema
BKJIIOYEHUS C Pa3eiIbHBIM HCIOJIb30BAHMEM TOKOBOT'O BXOJa M TOKOBOTO BhIXOJa KaHajia. B
9TOM CcIy4yae BXOJ M BbIXOJ pabOTalOT HE3aBUCHUMO JpYr OT Jpyra M MOTYT OBITh
3aJIeCTBOBAHBI KaK 00a TaK U OTAETHHO BXOJ WX BBIX0J. OJHAKO CTOUT MOMHHTD, YTO BXOJ
Y BBIXO/1 OIHOTO KaHaja CBA3aHbl OOIIMM MPOBOJAOM <«JInHUS «B»».

AlO-8
_'_
"+ PTTTTT s
—O O ks A
A ks B
e o
______________________ Brixoq
uug Bl
______________________ Sunug A"
M — G—i
+ o =
L Fany o !
' Ny A :
Pucynox 2.13

Ha pucynke 2.14mpuBeneHa cxeMa BKJIIOYCHHS OJHOTO KaHaja ¢ KOHTpoJjem Toka. [lpu
TaKOW cXeMme BKJIIOYEHHS] TOKOBBIM BXOJ U TOKOBBIM BBIXOJ pabOTalOT BMECTE, OpraHHU3ys
BBIXOJIHOW TOKOBBIN KaHAJ C KOHTPOJIEM ToKa. TOK B HCIIOJHUTEIILHOM MeXaHu3Me (Harpyske)
3a/1aeTCsl TOKOBBIM BBIXOJIOM M KOHTPOJIMPYETCS TOKOBBIM BXOJOM. Takas cxema BKJIIOUEHUS
MPUMEHSIETCS JUISI 0CO00 OTBETCTBEHHBIX Y3JIOB MPOCKTUPYEMON CUCTEMBI.

AlO-8

Aumus A"

Bxog

Brixog

Sukug A”

Pucynok 2.14
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2.7 Moayap IUCKpeTHOro BBoJa - BbiBoga DIO-16

2.7.1 Hasuauenue

Moayns TUCKPETHOTO BBOJA-BbIBOJA IPEIHA3HAYEH U BBOJA JAUCKPETHBIX CHTHAJIOB
MOCTOSTHHOTO TOKA M KOMMYTAIIUHU 3JICKTPHUSCKHX I[ETIEi TTOCTOSIHHOTO TOKa ¢ HOMHUHAJIbHBIM
HanpsbkeHueM 24 B.

OcHoBHbBIE 0COOEHHOCTH

- 16 xaHaj0B BBOJA-BBIBOJA, HACTPAMBACMBIX JINOO KaK JUCKPETHBIM BXOH (1Ba pexuma
paboThI), THOO KaK AUCKPETHBIN BBIXO («TPaH3UCTOPHBIN KITFOU»);

- HHIMBHyaIbHas ralbBAHUIECKAS M30JIAIHS KaXK/I0T0 KaHaa,

- BO3MOXKHOCTh MMOJIKJIFOUCHHUS JICKTPHUCCKUX LeTel JIF000it MOISIPHOCTH;

- KOHTPOJIb OOpBIBA B [IEMH BXOJAHOTO CHTHAJIA;

- KOHTPOJIb COCTOSIHUS KJIFOYA B IIEMTH BBIXOJHOTO CUTHAJIA;

- BCTPOEHHOE YCTPOMCTBO 3aIIUTHI OT MMITYJIbCHBIX MIEPEHAIIPSKCHHUH .

2.7.2 CoctaB Moays

Moaynb TUCKPETHOrO BBOIA-BBIBOJIA COJICPIKHUT:

- yHOpaBIAOMMN 329Pa3psaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMATBIO MPOTpaMM M
JAHHBIX

- HICTOYHUK NMUTaHUS;

- 16 n301MpOBaHHBIX NIEpEeHACTPAUBAEMBIX KaHAJIOB BBOA-BBIBO/IA.

Monynb MOXET yCTaHaBIMBAaThCA Ha MPOM3BOJILHOE YHUBEPCAILHOE MECTO M 3aHUMATh
OOAHO YCTAHOBOYHOC MCCTO. Ha HI/IHGBOI>'I JaCTu MOAYJd pacliojlararorcd HWHAUKATOPLI,
0TOOpaXkarolue COCTOSHUE MOIYJS M KaHAJIOB, a TaKKe pa3zbeM IS MOJKIIOYCHHS Lienen
AUCKPCTHOI'O BBOJAA-BBIBOA.

N3o0pakenne Moayssi mpuBeACHO Ha pucyHke 2.15.
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2.7.3 TexHnueckue XapakTePUCTHKI

TexHn4eckre XapaKTEPUCTHKU NTPUBEICHBI B Tabmuie 2.25

Tabauua 2.25

HaumeHoBaHue mapamerpa 3HauyeHHne
KonnyectBo kaHaaoB (HaCTpanBaeMBIX Kak
BXO/I WJIA BBIXOJIOB) 16

Pexxumbl paboThI KaHATA BBO/Ia-BBIBOJIA

Tpu pexxuma pabOTHI:

a) <«IIOTCHIMAIbHBIN» BXOJI,

0) BXOJ THIIA «CyXOW KOHTAKT» C IMHUTaHHEM
OT MOJYJIS;

B) BBIXOJ «TPAH3MCTOPHBIN KITFOU»

lNanpBanmyeckas pa3Bsizka

1,5kB, xkaxnaplii KaHal BBOIAa-BLIBOAA OTHAEIIE-
HO

Nunnkanus

CocrosiHHE Kaxjaoro BXOI[a/BbIXOI[a, COCTOsA-
HHUE MOIYJIA

«[loTeHIHATBHBIN» BXO

MakcumanbHOE BXOJHOE Hampsbkenue, B

ITocrosaaoe 30

["apanTHpOBaHHOE HANPSKEHUE JIOTUYECKOM
“1” (cocrostaue “BKJI”), B

ITocrostaroe ot 9 no 30

[apaHTHPOBAHHOE HAINPSIKECHHUE JIOTHYECKO-
ro “0” (cocrostaue “BbIKJI”), B

ITocrostuaoe ot O 1o 5

MaxkcuManbHBIA BXOIHOU TOK, MA

2,7

@ubTp Ha BXOAE

Ot 0 o 50,8mc (mocTosiHHOE, TPOrpaMMHUPY-
eTcs ¢ BpeMeHHBIM 1marom 0,2 Mc)

Bxoa «cyXo¥l KOHTaKT»

Tok mUTaHUS «KOHIICBHUKOB» (IPU KOPOT-
KOM 3aMbIKaHHH JHHHAN BX0/a), MA

Ot 2 no 3w or 1010 12

BxomHoe compoTuBieHHE AJI TapaHTHPO-
BanHoro coctossaus “OTKIJI” mpu 10 mMA
JUISL BXOJIa «CYXOM KOHTakT», KOM

BxoxHoe compoTuBiieHHE ISl TapaHTUPO-
BaHHOTO coctostHust “BKJI” mpu 10 MA s
BXO0JIa «CYXOH KOHTAKT», KOM

BxomHoe compoTuBieHHE AJI TapaHTHPO-
BanHoro coctossaus “OTKII” mpu 2 MA nis
BXOJIa «CYXOM KOHTaKT», KOM

BxogHoe compoTuBiieHHE ISl TapaHTUPO-
BaHHOTO cocTtostHus “BKJI” mpu 2 MA s
BXOJIa «CyXOH KOHTAKT», KOM

OrOpmo 2

DuUIbTp Ha BXOJIE

Ot 0 go 50,8mc (mocTosHHOE, TIPOTPaMMUPY-
eTcs ¢ BpeMeHHbIM 1marom 0,2 Mc)

CueTynku

KoanyecTBO cUeTUYNKOB

2

BxomHas dYacrora B pEXHME CUETYHKA
(«oTEHIHATBHBIN» BXOI)

Or 0 mo 12,5 x['11, MUHUMAIILHAS [UINTEb-
HOCTh uMITysibca 40 MKe
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HaumenoBanue napamerpa 3HavyeHue

OuiIbTp Ha CYETHOM BXOJIE Ot 0 1o 12,8mc (mporpaMMupyercs ¢ marom
0,04 Mc nma BX0JIOB CKOH(UTYpHPOBAHHBIX
KaK CYCTUHK)

Tum BeIX0Oma [TocTrossHHOE HaMpsIKEHUE
BbIX0A: TpaH3UCTOPHBIN KIII0Y

Brixon «I'paH3uCTOPHBIN KIIOY»

BrixonHoe Hanpsbkenue, B ITocrosinnoe ot 5 10 30 [@oxaercs us3BHE)

BrixoaHoii TOK, MA Harpy3ka mo Toky He 6onee 500 fpe3uctus-
Hasi Harpy3Ka)

MakcumManbHas 9acToTa Bbixoza, [ 50

Cocrostnue BbIXx070B Iipu oTkaze MIIIIT Kondurypupyercs mo KaxaoMy BBIXOAY:
«BKJI», «BBIKJI» wmnmm «ocnegHee 3Hade-
HHUE»

ITapaMeTpbl BCTPOEHHOI'0 YCTPOMCTBA 3aIIUTELL OT UMIYJILCHBIX IIEPEHANPSKEHUN

JlomyCTUMBIH THIT TOKA B IIETIM KaHala AC/DC

MakcuMalibHBIN pa3psIHbIA TOK

Imax (8/20us), KA 5 (5 omneparruii)

Tok cpabaTbIBaHMs MTpeOXpaHuTeNs, A 0,05
MakcumanbHbIi pabounii TOK, A 0,045
HomunansHbIi pabounii Tok I, A 0,045
YpoBeHb HAIPSHKEHUS 3aMTHI (ICTb — 3a-

semusieHne) Upw-pe)y B 36,8
YpoBeHb HAMIPSHKEHUS 3aTUTHI (e —

nensb), Upw-w), B 36,8
HomunansHoe pabouee Hanpspkenue, Uy 30
HomunansHoe pabouce HaMpsOKEHUE IS

noctostHHOro Toka Unpc), B 30
MakcumanbHoe pabouee HanpsikeHue, Ug,

B 33,3
Brocumoe conporusnenue, Om 16,3

2.7.4YcrpoiicTBo u pabota

2.7.4.1Y cTpoiicTBO M paboTa MOIYJIs

B crpykrype monymnst DIO-16 MOXHO BBIACIUTH JBa OCHOBHBIX THUIA ()YHKIIMOHATBHBIX
y3noB. IlepBelii Tum — 3TO0 «oOmas» 4vacte. OHAa COOEPKHUT MHUKPOKOHTPOIUIEP CO
BCIIOMOTATEIILHBIMU 3JICKTPOHHBIMH KOMIIOHEHTaMH ISl BBITIOJHEHHUST TPOTPAMMBI MOJTYJIS,
npenoOpabOTKM JAaHHBIX OT KaHAJIOB BBOJA-BBIBOJA, CBSA3M C MOJIYJEM LEHTPAIbHOTO
nporeccopa M T.N., HICTOYHUKU TMUTAHHS, (OPMHUPYIONIHE HEOOXOIUMBIC HANPSHKCHHS IS
(GyHKIMOHMPOBAaHUS MOy Is. BTOpoii TN (hyHKIIMOHABHBIX y3JI0B — KaHAJIbI BBOJA-BbIBOJIA.
B mocnenHne BXOIAT 3JEKTPOHHBIE KOMITOHEHTHI TSl TTOIKITIOYCHHUST BHEIITHUX CUTHAJIOB M HX
npeoOpa3oBaHusi B BUJ, HEOOXOAMMBIM aisi 00pabOTKM «oOIIel» dYacTu, 3JIEKTPOHHBIC
KOMIIOHEHTBI,  00ECIeUMBAIONIMNE  TaJbBAaHMUYECKYIO  H3OJALHIO, ¥  KOMIIOHEHTHI,
dbopmupyIOLIe MUTAHUE <«HU30JUPOBAHHON» "yacTH. Monynbs comepkur 16 kaHaioB BBOJA-
BBIBOJI4, BCE OHU PEATM30BaHbBI HICHTHYHO.
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Kaxxapiii kaHam BBOAA-BBIBOJIA MOXET paboTaTh B TpeX PEKMUMAaxX:. KaK JUCKPETHBIA BXOJ,
KaK JUCKPETHBIN BXOJl TUIA «CYXOW KOHTAKT» C 3alUTKOM OT MOAYNS JJIS MOIKIIOYSHUS
JATYNKOB THIA «KOHIICBOM BBIKIIOYATENb» M JUCKPETHBIA BBIXOJ THIA «TPAH3MCTOPHBIN
KIII0u» Ha 6a3e N-KaHAJTbHBIX TOJIEBBIX TPAH3UCTOPOB.

B pexume paboOThI JAUCKPETHOTO BXoJa (WIOTCHIIMAIBHBIN» BXOJ) KaHAJl BBOJA-BBIBOJA
UCIOJIb3YEeTCsl ISl BBOJA DJIEKTPUYECKHX CHUTHAJIOB IIOCTOSHHOTO TOKa C TOJAEPKKOM
(GyHKIMU KOHTPOJIsI 0OpBIBA JINHUU.

Kontposis 00pbiBa 1ieTIel, coepKaIluX TUCKPETHBIC BBIXOABI (KaK MPaBUIIO, THIA «CYXOH
KOHTAaKT») U JIONMOJHUTEIbHBIH WMCTOYHUK MHUTAHUSA, OCHOBBIBACTCS Ha TMPUMCHCHUU
PE3UCTOPa, BKIOYEHHOTO MapalieIbHO JUCKPETHOMY BBiXoay (pucyHok 2.13).Jlist paboTsl ¢
TaKoOW IEMbI0 KaHaJ JUCKPETHOTO BBOJA MMEET JJICKTPUUYECKUE IEMU IS PACIO3HABAHHUS
TpeX COCTOSHUI BXOIHOTO CUTHANA!

- OTCYTCTBHUE KaKOT0-TH00 BXOIHOTO CUrHasIa (OOpBIB JIMHUK);

- noruyeckuii «0» (TUCKPETHBIN BBIXOJ PA30MKHYT, TOK BXOJHOTO CHTHAJa OTPaHHYUBACTCSI
COIPOTHBIICHUEM BKIIFOUYCHHOTO MapajlIeIbHO KOHTAKTaM PE3UCTOPa);

- noruveckasi «1» [UCKPETHBIH BbIXOJ] 3aMKHYT, TOK BXOJHOTO CHTHaJIa HE OTPaHHYCH).

Bonsramnepnas xapaktepuctrka (BAX) kanHama BBOJa-BbIBOJAa B PEXHME pPabOTHI
JUCKPETHOTO BXOJa /IS BBOJIAa CHTHAJIOB MOCTOSTHHOTO TOKa M300pakeHa Ha pucyHke 2.16.
Ha BAX MOXHO BBIICIIUTB ISTh YU4ACTKOB: «@», «b», «C», «d», «e».

34

32r 4 |b|e 4| F

51

22

B8

24 |

L2

2 L

‘E 1.2

16t

14t
1z |

1%t
08 t

k)

&t

)

04 t

Ll

0z

El

0

0 2 4 &6 B 10 1z ¥ 16 18 2 = oM 2% B oW R
uB

Pucynok 2.16

B cnydyae paboTsl 6e3 KOHTpOJs 0OphIBA JIMHUM YCTOWYMBOE 3HAYEHHE JIOTMUYECKOTO HYIIS
OTIpeIeIIIeTCS IPU 3HAYCHHUIX BXOAHOTo Hampsukenus ot 0 10 6,2B (yuactkun BAX «a», «b»,
«C»), yCTOWYMBOE 3HAUCHUE JIOTUUCCKOW CMHUIIBI — MPH 3HAUCHHSX BXOJIHOTO HAIPSDKCHHUS
or 9 B 1o makcumyma (yuaactok «e»).Yuacrok BAX «d» -HeompeaeneHHOE COCTOSIHHE, B
JaHHOM WHTEpBaJe OINpelelieHHe COCTOsHUS Bxofa (imormyeckuit «0» mmm «1» He
rapaHTHPYETCS).

[Ipu ucnonp3oBaHMM (PYHKIMH KOHTPOJS OOpbIBA JIMHUM KaXIOMy U3 ydacTkoB BAX
COOTBETCTBYET OMpPEEICHHOE JIOTHYECKOE COCTOSTHIE BXO/Ia:

- ydacTok «a» - Hampspbkenue ot 0 nmo 4 B (tox mo 0,4 mMA). B srom nuamasone
rapaHTHPOBAHHO OOHAPY)KMUBAECTCS OOPBHIB JUHWUU. YPOBEHb HABOJUMBIX Ha OOOPBAHHYIO
JTUHUIO TIOMEX HE JTOJKEH MPEBBINIATh YKa3aHHBIX BBIIIE 3HAYCHHIA;
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- yuactok «b» - manpsbkenne ot 4 no 5 B (tox ot 0,4 no 0,6 MA). HeonpeneneHnuoe
COCTOsIHME BXoJa. B aToMm amamazoHe He rapaHtupyercsd oOHapykeHHe oOpbIBa JMHHUU U
BO3MOYKHO CUHUThIBaHHE JIoTHYeckoro «O». [Ipu BKiItOUEHHON (YHKIMH KOHTPOJIS OOpbIBa
JMHUU HEOOXOIMMO UCKIIIOUUTH MOSIBJIEHUE BXOJHBIX CUTHAIOB TAKOT'O YPOBHH;

- y4acToK «c» - Hampspbkerue ot 5 mo 6,2 B (tox ot 0,6 no 1 MA). B atom amanaszone
rapaHTHPOBAHHO OOHAPYKUBAETCS COCTOSTHUE JIOTHYecKOTo «0». [Ipu BKItOUeHHON (YHKIIMH
KOHTPOJISl 0OpbIBa TEKYLIHH 1O LIENH TOK JIOJKEH JIeXKaTh B JAHHOM JHara3oHe;

- yuacTok «0» -Hampspkenue ot 6,210 9 B (tok ot 1 10 2,3MA).

DTO y4YacTOK HEOINPEICICHHOTO JIOTHYECKOTO COCTOSHUS (ONpEAeiIeHUEe HCTUHHOTO
JIOTUYECKOTO YPOBHS HE rapaHTupyeTcs). JIelCTBUTEIBHBIN TTOPOT MEePEKITIOYCHHS HAXOIUTCS
npu 3HaueHus Onm3kux K 7 B. [lyig uckimroueHus JOXKHBIX CpadaThIBAHUN B JIOTHUECKYIO «1»
HEO0OXOMMO MCKIIOUUTH HATMYKME HAMPSOKCHUM Ha BXoje Boie 6,5B;

- yuacTok «e» -HanpspkeHue ot 9 10 30 B (tok ot 2,310 3,1MA). 3HaueHnE BXOJHOTO TOKa
MaJIO 3aBHCUT OT HAIPSDKEHMs, YTO MO3BOJISET N30€KaTh pOCTa pacCeuBaeMOM MOIIHOCTU. B
3TOM COCTOSTHUH rapaHTHPOBAHHO OOHAPYKUBACTCSI COCTOSIHUE JIOTUYECKON «1».

Kaxapiif JTUCKpPETHBIM BXOJ HMEET HWHAWBUAYAIbHBIH HWMIYJIbCHBIH (QUILTP (GHIBTp
aHTUpeOe3ra), KOTOPbI IMO3BOJISIET IMPOMYCKAaTh JUCKPETHBIC CUTHANBI, HWMEIOIIHE
JUINTENIBHOCTh OOJIbIle 3aJaHHOTO 3HadyeHus. [IpenenbHas AMUTENBPHOCT U LIAr PETYIMPOBKU
¢ubTpa yKa3aHHBI B Ta0uIe (IPH HYJIEBOM 3HAUYCHHH (HIBTP aHTHIpeOe3ra OTKIIOYUCH).

B pexume paOoThl <«IMCKPETHBIM BBIXOA» KaHAl MCIOJIb3YyeTCAd Il KOMMYTallUu
AJIEKTPUUYECKUX LTI TOCTOSHHOTO TOKAa ¢ HOMHHAJIBHBIM HanpsikeHueMm 24 B. JluckpeTHbiit
BBIXOJl MOXXET HCIOJb30BATHCA JUIsl YIPABICHHS HArpy3KaMy C aKTHBHBIM U PEaKTHBHBIM
XapaKTepOM COIIPOTUBIICHUSI.

«JIuCKpeTHBI BBIXOJ» peann3oBaH Ha 0a3e N-KaHaIbHBIX TOJIEBBIX TPAaH3UCTOPOB. Jlms
JAHHOTO peXkuMa pabOoThl MCIIONB3YETCs BCTPOCHHAsS II€Tb, 00ECIICYMBAIONIAS TUATHOCTUKY
COCTOSIHUSI BBIXOJHOro KaHaia. HeucnpaBHOCTh oOHapykuBaeTcs B JABYX cuTyauusx. [Ipu
OTKpPBIBAHUHU KJI0Ya CXEMa JUAarHOCTUKH YPOBHEH BBIXOJIHBIX CHTHAJIIOB OOHApY>KUBACT
OTCYTCTBHE HamlpsKeHHUs Ha Harpyske. [Ipu 3akpeplBaHuM Kitoua OOHApYKMBAETCSl HAIM4HUE
HampsDKeHUs Ha Harpyske. Kpome Toro, KOHTposmpyeTrcs Hajludyue BHYTPEHHETO
M30JIMPOBAHHOIO HANpsDKEHUs MUTAHUSA caMoro KaHana. J[ias 1ocToBepHOro cpaOaThIBaHUS
CXEMBbI JMAarHOCTUKU HAJUYWs WIM OTCYTCTBHUS BHEIIHEIO HANpsHKEHUS HEOOXOIUMO, YTOOBI
ero 3HaueHue ObUIO He HIke 12 B.

B pesxxumMe paboThl JUCKPETHBINA BXOJ TUIA «CYXOM KOHTAKT» C 3alUTKOM OT MOMAYJIS KaHal
pa0oTaeT  aHAIOTMYHO  PEXKUMY  JAUCKpeTHbIM  Bxoh.  Ilutaromee — HampsikeHue
(HecTaOMM3UPOBAHHOE) TO/AETCs HAa JHHUIO (Mapy) HEMOCPEACTBEHHO C MOJIYJIS, TIPU 3TOM
OJUH W3 IPOBOJIOB YCIOBHO CTAHOBHUTHCSA <GEMIISIHBIM», BTOPOH HMEET IOJIO0KHUTEIbHbIN
MOTEHIMaJl OTHOCUTENIbHO Hero. HampspbkeHue Ha pa3sOMKHYTOM JUHHHM JOJDKHO OBITH HE
MmeHee 12 B.

JInst kaHajla MOXKHO BBIOpATh HAlpaBlCHUE NPOTEKaHMs ToKa (B HaNpaBICHUU JTHHUS «A» B
muano  «M» mim Haobopor). Tarkke B 3TOM peXHME Uil KaXIOro KaHajda BO3MOXKHO
WCIOJIb30BaHNE MHIUBUIYaIHHOTO (GHIIBTpA aHTHApEOEe3Ta.

Monyiab JUCKPETHOrO BBOJA-BBIBOJA COJEPKUT ABa 32-pa3psiAHbIX CUETUMKA MMITYJIbCOB.
Kaxnplii U3 CueTYnKoB MOXET OBbITh HAaCTpPOEGH Ha JI000M M3 KaHAIOB BBOJA-BHIBOJA,
HAaCTPOEHHOI'0 KakK BXOJ. Y KaHajla BBOJA-BbIBOJA, CIYXAlller0 MCTOYHMKOM CUTHala JJIs
CUETYMKOB, MEHAIOTCS NTapaMeTpsl puibTpa antuapedesra. OHu npuBeeHs! B Tabnuie 2.168
YaCTH, OMMCHIBAIOILEH TapaMeTpbl CUCTUUKOB.

2.7.4. Ha3naueHue KOHTAKTOB pazbeMa JjIsl TIOAKITFOUCHUS HAarpy3Ku

JlvHMM U TIOJKIIOYEHMs BHEINHHMX ODJICKTPUYECKHX Leleil K KaHalaM BBOJa-BBIBOJA
BeIXOZAT Ha pazeem THn RJ-21 (Telco, Amphenol)pacrionoxeHHblii Ha JTUIEBOH YacTH
Moxyns. K kanamy BBOAa-BBIBOJA MOXKHO HOAKIIIOYATh LIENH B JEOOOH MOJSIPHOCTH, JUIS
OIPEACTICHHOCTH (HampuMmep, /Uil peXHMa BXOJa TUIA «CYXOH» KOHTAKT) MEPBBIA MPOBOJ
JINHUY MOKHO Ha3BaTh «A», BTOpoil «B».
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I[J'DI MOAKIIIOYCHHA MOKHO HCIIOJIB30BATH YJKC I'OTOBBIC IIHYPLI C HGOGXOI[I/IMBIM PasbEMOM
Y TMOJKIIOYCHHBIM 2541apHbIM KaOeneMm. Kabenb uMeeT CTaHAapTHYIO IIBETOBYIO PACKIIAIKY
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBeTaM TMPOBOAHMKOB). HasnaueHwue
KOHTaKTOB pa3beMa M UX COOTBETCTBHUE NapaMm B 2541apHoM Kabele MpuBeIeHO B TaOIUIIE

Tabauua 2.26.

Ta0Onuuma 2.26

M | Cumaa | e | wacem RosL | LT
Bxoxn/Beixon 1 JIuaus «A» 26 benprit
Jlnaus «B» 1 1 Cunwmit
Bxon/Beixon 2 JInang «A» 27 benprit
JInnus «B» 2 2 OpanrkeBblIii
Bxoxn/Beixon 3 JIuaus «A» 28 benprit
JIunus «B» 3 3 3eseHbIi
Bxoxn/Beixon 4 JIuaus «A» 29 benprit
JInnus «B» 4 4 Kopuunesbiit
Bxon/Beixon 5 JInang «A» 30 Bbemnprit
JInnus «B» 5 ° Cepsiit
Bxoxn/Beixon 6 JIuaus «A» 31 Kpacusbiit
Jlunus «B» 6 6 Cunnit
Bxoxn/Beixon 7 JIuaus «A» 32 Kpacusbiit
JInnus «B» 7 ! OpanrkeBblii
Bxon/Beixon 8 JInang «A» 33 Kpacusbrit
Jlnaus «B» 8 8 3eneHbli
Bxoxn/Beixon 9 JIuaus «A» 34 Kpacupbiit
JIuaus «B» 9 9 Kopuunesbiit
Bxon/Beixon 10 | JIu"us «A» 35 Kpacubiit
JInnus «B» 10 10 Cepsiit
Bxon/Beixon 11 | JIuaus «A» 36 UYepHbiit
Jlnaus «B» 11 11 Cunwit
Bxon/Beixon 12 | JIu"us «A» 37 Uepnslit
JIuaus «B» 12 12 OpaHxeBblil
Bxon/Beixon 13 | JIu"us «A» 38 13 UepHslit
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M | Cumaa | e | wacem ROl | LT
JInaus «B» 13 3eneHbli
Bxon/Beixon 14 | JIu"us «A» 39 UYepnslit
Jluaus «B» 14 14 Kopuunesbiit
Bxon/Beixon 15 | JIu"us «A» 40 UYepHsrit
JInnus «B» 15 15 Cepsiit
Bxon/Beixon 16 | JIuaus «A» 41 JKenrerit
Jlnaus «B» 16 16 Cunwit

2.7.4. aauKanys MOIyas

B Tabmume 2.27 mnpuBeneHO TOBEACHHE CBETOIUOAHBIX HHIUKATOPOB, OTPAKAIOIINX

COCTOAHHUC MO,Z[yJ'DI.
Tabnuua 2.27

CBeroamnona

Hasunauenue

Ceeromnon “PWR”. 3enensrit

[Iutanue:
HC IT'OPUT — [MUTAHUC OTKJIFOUCHO,
roput - nuranue BKJIIOYEHO

Cserogunon “ERR”. JIByx1BeTHbII

Ommoka:

HE TOPUT — HET OIITNOKH;
KpacHBIN — OIIMOKa;

3€JICHBI — peakIns Ha COOBITHE

Cserogunon “WRK”. JIByx1uBeTHbIN

Pexum paGoTsr:

HE TOPHUT — MOAYJIb HE 3arpyXKeH;
3eNeHbIl — paboTa,

KpPacCHBIA — HU3KOE SHEPronoTpeOIcHue

Creromnon “BLK”. KpacHubrit

biiokuposka:

HE TOPUT — PEXKUM OJIOKMPOBKHU HE aKTHBEH,
TOPUT — PEKUM OJIOKUPOBKH aKTHBEH

Creronuon “BUS”. JIByx1BeTHBIN

CBs3b € KperuTOM:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpacHBIN — nepenaya;
3€JICHBIN — [IpUEM

Creromunon “USR”. JIByx1iBeTHBIH

HactpanBaemblii moyib30BaTENbCKHUI AUO

B tabmuue 2.28 mpuBeneHO MmoBeieHUE UHAWKATOPOB, OTPAXKAIOIIUX COCTOSHUE KAHAIOB

BBOJIa-BBIBO/IA.
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Tabnuua 2.28

Caetoamon Hasnauenmue
Cgeroguons! “IN/OUT1” - “IN/OUT16". PexxumM paboOThI KaHaa:
JIByXuBeTHBIE He roput — kaHan He aKTUBUPOBaH;

KpacHBI — BBIXO/;

3€JICHBII — BXOJI

Cgerognonst “ON/OFF1” - “IN/OFF16”. CocTrosiHuE KaHAIA;

JIByXuBeTHBIE He roput — kaHan He aKTUBUPOBaH;
KpaCHBIN — HAJIMYUE BXOTHOTO HAIPSKEHUS;
3aMKHYTBIA “KOHIIEBUK', OTKPBITBINA KIIIOY;
3€JICHBI — OTCYTCTBUE BXOJIHOT'O HaIpsKe-
HUSI, Pa30OMKHYTHIN “KoHIIeBHK” (cBOOO-
HBIH BXOJ), 3aKPBITHIN KITIOY

2.7.5 Ucnonp30BaHue 0 HA3HAYCHUIO

2.7.5.19kcmmyaTaliiOHHBIC OTPAaHUYCHUS

SAITPEHIAETCH 3kcnmnyaTanus MOAYJIs JUCKPETHOI0 BBOJA-BbIBOJA B LENsIX ¢ MaK-
CHMAaJIbHBIM HanpsizkeHueM cBbiiie 30 B u nporekawmmm TokoM, npebimaomum S00MA (nus
JTUCKPETHOT0 BHIX0/1a)!

[IpeBpilicHNE HANPSOKEHHUST W TOKAa MPHUBENET K CpadaThIBAHUSIM SJIEMEHTOB 3allUTBI OT
MPEBBIIICHUSI TIO HAMPSHKEHUIO M MO TOKY M MOKET B KPUTHYECKMX CIydasX MPUBECTU K
BBIXOy M3 CTpOs KaHalla BBOJa-BbIBOAA. Takoil MOIynb OyIeT CUMTATHCS BBIMISAIIUM W3
CTpOsS TI0 BHHE TIOTpPEOUTENsT W TapaHTUWHBIE O0sA3aTeNbCTBA HA OJTOT Clydald He
pacnpoCTpaHsIOTCS.

Ecnm mox Bo3melicTBMEM MHTEHCHBHBIX TIOMEX HAOIIOMAIOTCS JIOKHBIC CpaOaThIBAaHUS
CUCTEMBI IUarHOCTUKH COCTOSIHUS KaHAJIOB U KOHTPOJISI OOphIBa IMHUU, HEOOXOAUMO TIPUHSATH
MEpBI 110 CHUKEHUIO HABOJIOK B KAOEJISIX BHEIIIHEH ICTIH.

2.7.5.2TumnoBeie cXeMBbI BKIIOUEHUS

Ha pucynke 2.17 mpuBeneHa THIOBas CXeMa BKJIIOUEHHS OJHOTO KaHala B PEKUME
JMCKPETHOTO BXO0J1a C UCIOJIb30BAHUEM MPOXOAHBIX KIEMMHBIX KOJIOAOK, UCIONb3yeMas pU
npoekTupoBaHuu mkaga. B kauecTBe BXOJHOTO BO3JACHCTBHUS MCIONB3YETCS JATYMK THIIA
«cyxoil KoHTakT» ¥ uctouyHuk JJIC. Jlns ITUCKPETHOro BXOAA JOIYCKAETCA BKIIOYEHHE B
MPOTHUBOIOJIOKHOHN MOSIPHOCTH («+»K JTUHUN «B», «-»K TUHHU «A»).

+
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Pucynox 2.17
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Ha pucynke 2.18 npuBeneHa cxema BKJIIOYEHHUS OJHOTIO KaHaja ¢ KOHTPOJIEM OOphIBa B
IIeTIH CUTHAJA.
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Pucynox 2.18

Mopyns DIO-16 umeeT BCTpoeHHBIE amnmapaTHbIE CPEACTBA Il KOHTPOJII OOphIBa B IIETIH
BXOJHOrO curHaia. J[nsg ee paboThl mapamienbHO MAaTYUKY HEOOXOOUMO TOIKIIOYUTH
BHEIHUM pe3uctop HomuHaoM 20kOm +5 %.

Ha pucynke 2.19 noka3aHO MOAKIIOYEHHE NaTYMKA THIA <«CYXOW KOHTaKT» B CiIydae
3aIUTKHU JIMHUH OT MOJTYJISI.
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Pucynok 2.19

Ha pucynke 2.20moka3aHo MOAKIIOUEHUE HArPY3KU K KaHAIy BBOJa-BbIBO/IA, padoTarolie-
MY B PEeXHME TUCKPETHOro BbhIX0oza. K BBIXOAY BO3MOKHO MOJKIIOYEHUE KaK PE3UCTUBHOM, TaK U
UHIYKTUBHOM Harpy3ku. Kpome Toro, B mocieqHeM citydae HeOOXOIMMO MapauieIbHO UHIYKTHB-
HBIM Harpy3KaM YCTaHOBUTH OOpaTHO BKJIIOUCHHBIC 3aIUTHBIC TUOIBI. JIMOABI yCTaHABIMBAIOTCS
KaK MO>KHO OJIMKE K BBIBOJIAM HArpy3KH M IOTJIOLIAIOT BBIOPOCH! HAINPSDKEHUS NPU OTKIIIOYCHUU
Harpy3KH.
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Pucynok 2.20

Kaxaplii kaHaI UMEET BCTPOEHHBIE allapaTHbIE CPEACTBA TUATHOCTUKU CBOETO COCTOSIHUS,
MTO3BOJISIIOIIME KOHTPOJIMPOBATH HCIPABHOCTh JJIEMEHTOB HAa CaMOM MOAYJE, a TakKke
LIEJIOCTHOCTD LIENN HArpy3KH.

JInarHocThka OTKa3a «OOpBIB B Harpys3ke» (BO3SHHMKaeT B Cilydac OOpbIBa ydacTKa IICTH
Harpy3Ku) MOXeT ObITh OOHapyKeHa TOJBKO IPH 3aKPHITOM TPAH3UCTOPE WU MPH TEPEXOe
13 BKJIOYEHHOI'O COCTOSIHMSI B BBIKJIFOUEHHOE. Takyke BO3MOYKHA JUArHOCTUKA COCTOSIHHUS
TPaH3UCTOPHOTO KJIt04a. BO BKIIFOUEHHOM COCTOSIHMM JMAarHOCTUPYETCSl OTKPBITHE KJIHO4Ya, B
BBIKJTIOYEHHOM — [TPOOOI1 KJlIoua Ha KOPOTKOE 3aMbIKaHUE.

2.8 Moayab BBOa 4aCTOTHBIX cUrHaioB DI12-24-F

2.8.1 Hasuauenue

Mopyns DI12-24-F npegna3zHaueH sl ONMpPEACNICHUs] YacTOThl JUCKPETHBIX CHUTHAJIOB H
MOJICYETa UMITYJIbCOB TIOCTOSTHHOTO TOKA C HOMUHAIIBHBIM HampshkeHneMm 24 B.
OcHOBHBIE 0COOCHHOCTH.
— 12 xananoB BBOJa, HE3aBUCHMO HACTPAUBAEMBIX JIMOO KaK CYETUYHMK UMITYIHCOB, JTHOO
KaK H3MEPUTENh YACTOTHI;
— 12 mHacTpanBaeMbIX BBIXO0B CHTHAJIa TPEBOTH (10 OJHOMY Ha KaHa);
— OJIMH HACTPaWBaeMbIi BBIXOJ] CUTHAIA TPEBOTH (ISt MOTYJIsN);
— KaXIbI BXOJ UMEET 3alIUTY 110 TOKY U HAMPSHKEHUIO U TaTbBAHUYECKH Pa3Bs3aH,
— HacTpamBaeMoe BPeMS H3MEPECHHsI YaCTOTHI;
— (yHKIMSA 0OHApYKEHUS OOpPbIBA JMHUU U KOPOTKOTO 3aMbIKAHMS;
— BO3MOXKHOCTH OTKJIFOUCHUS WHIMKAIIUY JIJIsl CHIDKEHUS DHEPronoTpeOIeHNS;
— oTnaaouHslii nopt RS-232.
CtpykTypHass cxema MOAYJsS BBOJAa YAaCTOTHBIX CHUTHaJOB  H300pakeHa  Ha
pucynke 2.21.
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Pucynok 2.21

2.8.2 CocraB moyns

Monynb auckpeTHOro BBoAa-BeiBoa DI112-24-Fconepxur:

- ynpasJsfomnil 32-pa3psAHbIi MUKPOKOHTPOJUIEP C BHYTPEHHEH MaMsAThIO MPOrpamMM M
JAHHBIX;

- cTaOMIM3UPOBAHHBIE UCTOUHUKH TTUTAHUS,

- 12 nu301MpOBaHHBIX MIEPEHACTPANBAEMBIX KaHAJIOB BBO/IA.

N300pakeHre Moy sl MPUBEACHO HA pUCYHKe 2.22.
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Pucynok 2.22

Mopaynp MOXKET YCTaHaBIMBATbCS Ha IMPOU3BOJIBHOE YHHUBEPCAIBHOE MECTO M 3aHMMAET
OJIHO yCTaHOBOYHOE MecTo. Ha nuieBol yacTu MOAYNsSl paclojaratoTCs WHIUKATOPHI,
0TOOpaXkarollue COCTOSIHUE MOJYJIS M KaHAJIOB, a TaK)Ke pa3beM JJIsl MOAKIIOYEHHSI BXOTHBIX

LETEN.

2.8.3 Texunueckue XxapaKTepPUCTHKI

TexHu4eckre XapaKTEPUCTHKY TPUBEEHBI B Tabmuie 2.29.

Tabnuua 2.29

HanmenoBaHnue napamerpa

3HaueHue

KomanuectBo kanaaoB

12

KonnuecTBo KaHAJIOB TpEBOT

— 12 HacTpamBaeMbIX BBIXOJIOB CHUTHaJa
TpeBoru (1o OAHOMY Ha KaHa);

— OJIMH HACTPaWBacMbIii BBIXOJ CHTHajIa
TpeBoru (st MOJTyJIs)

Pexumbl paboThl KaHaIa BBOAA-BBIBOJA

J1Ba pexxuma paboThI:
— CUETYMK UMITYJIBCOB;
— U3MEPUTEITb YaCTOThI

lNanbBaHMyeckas pa3Bsi3Ka

1,5 xB, kaxnaplii KkaHaia BBOOA-BLIBOJA OT-
IEIbHO
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HaumenoBanue napamerpa

3Hauyenue

Nuanukanus

CocTosiHME KaX10T0 BX0/1a, COCTOSIHUE MO-
TTyJIst

Hanpspxenue nornyeckoro «0»

(muddepentmansHbIil BX01), B OrOmo 1,5
Hanpsokenne norudeckoi «1»

(muddepenmmansHbiil BX01), B Or 3106
MakcumanpHOe pabodee HampsHKCHHE Ha

Bxoje (muddepennuanbublii Bxox), B 6
Hanpsoxenue norngyeckoro «0»

(moTeHManbHBIN BX0), B OrOnmo b5
Hanpspkenne norudeckoi «1»

(moTeHManbHBIN BX0), B Or 910 30
MakcumanpHOe pabodee HampsHKCHHE Ha

BXoJ¢ (MOTeHIHAIbHBIN BX0), B 30
MakcuMaabHO JOMYyCTUMOE HAIPSHKCHHE

Ha BXoJe€, B 250
JlnanazoH u3mMepeHus 4actothl, Kl 1 Ot 0,510 100
BpeMs u3smepeHust 4acToThbl Or4mc o 2c
MakcuMasbHas 9acToTa cueTa HMITYJIbCOB,

k[ 100
Pa3mepHOCTh cueTumka, OuT 32
MakcuMaabHOE HampsKeHHE TPEBOKHOTO

BbIXO/a, B 30

[Ipenen nmomyckaeMoi aOCOJIFOTHOW TIO-
I‘peH_IHOCTI/I cyera I/IMHy.HI:COB, IIT.

+1 na 10000umnynscoB

[Ipenen npomyckaeMoW JOMOJHUTEIBLHON
a0COIOTHOW MOTPEUTHOCTH B PEKUME CUeTa

umIynbcoB, mr./1 °C 0
IIpenen nmomyckaeMoN OCHOBHOW IIpHBe-

JICHHOM MTOTPEITHOCTH B PEXXUME U3MEPEHHS

4acToThl, %0 OT AMana3oHa U3MEPEHUI + 0,005
[Ipenensl momyckaeMoW JOTOJHUTEIBHON

npuBeeHHoi norpemHoctu, %/1 T +0,0000625

uanukanus

CocTosiHME KaX10T0 BX0/1a, COCTOSIHUE MO-
TTyJIst

CocrosHue Bxo10B npu otkaze MIIL]

Kongurypupyercs mo KaxaomMy BXOAy:
IIPEAYCTaHOBICHHOE WM IOCIEAHEE 3HAYe-
HUE

[ToTpebnsieMass MOIIHOCTB: C BBIKJIFOYCH-

HBIMH KaHajlamu, MBT 160
[TorpebnisieMass MOIIHOCTB. C BBIKJIFOYCH-

HBIMHA KaHaJIaMM M BBIKJIIFOYEHHOW WHIUKA-

nueii, MBt 130
[ToTpebnsieMass MOIIHOCTE B PEKUME

“cua”, MBtr 50
MaxkcumainbHasi ToTpediisieMass MOIIHOCTh

Moxayssi, Bt 45
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2.8.4 YcrpoiictBo u pabota

2.8.4.1Y cTpoiicTBO M paboTa MOYJIs

B crpykType Moayns MOXXHO BBIIETUTH JBa OCHOBHBIX THMA (PYHKIIMOHAIbHBIX Y3JIOB.
[TepBbIii TUIT —3TO «0OMmIass» yacTh. OHA CONEPKUT MUKPOKOHTPOJUIEP CO BCIIOMOTATEeIbHBIMHU
ANEKTPOHHBIMU KOMITOHEHTaMHU [UIsl BBIIIOJIHEHUS MPOTPaMMbl MOJYIS, MpenoopadoTKu
JAHHBIX OT KaHaJIOB BBOJA-BBIBOJA, CBSI3M C MOJYJEM LEHTPAJIbHOrO Mpoleccopa 4 T.II.,
UCTOYHUKU NMHUTaHUsA, (HOpMUPYIOIIHE HEOOXOAUMbIE HamNpsHKEHUS Uil (PYHKIIMOHUPOBAHUS
Moayns. BTopoil TN (DyHKIIMOHANBHBIX Y3JI0B — BXOJHBIC KaHAIBI. B mocienHue BXOMAST
AIEKTPOHHBIE KOMIIOHEHTHI JJISl MOAKIIOUYEHUS BHEIIHUX CHUTHAJIOB U MX MpeoOpa3oBaHUs B
BUJl, HEOOXOMUMBIA JUIsi O0OpabOTKM «OOIIei» YacTblo, DSJIEKTPOHHBIE KOMIIOHEHTHI,
o0ecreunBaoIIie TajdbBaHUYECKYI0 H3OJISILHMIO, U KOMIIOHEHTHI, (hOpMHUpYIOIIUE MHUTaHUE
«M30JIMPOBAHHOW» 4yacTH. Moaynb coaepXuT 12 kaHaloB BBOJA, BCE OHH peaTH30BaHBI
UJCHTHYHO.

Kaxxnp1it kanan qucKpeTHOro BBoAa HacTpauBaercs u3 nporpammel [IJIK kak BXoa-cueTunk
mmaaon 32 our (4 294 967 295umMiynbcoB), MO0 KakK BXOA-4aCTOTOMEP, H3MEPSIFOIIUI
gacrtory oT 0,5 'm no 100 x['u. BxoaHo#t curnan moxer ObITh TuddepeHIHaTbHbIM JTH00
MOTEHIIUATIbHBIM.

Ha xaxap1ii BXOJ ©UMEETCsl HaCTpauBaeMbli BBIXOJ TPEBOTH.

Kontposis 00pbiBa 1ieTIel, comepKaIluX TUCKPETHbIC BBIXOABI (KaK MPaBUIIO, THIA «CYXOH
KOHTAKT») U JIONMOJHUTEIbHBIH WMCTOYHUK MHUTAHUSA, OCHOBBIBACTCS HA TMPUMCHCHUU
pe3ucTopa, BKIIOYEHHOTO MapajieIbHO TUCKPETHOMY BbIxoay. Jis paboThl ¢ TakoW LEMbIo
KaHaJI TMCKPETHOrO BBOJAA MMEET DJIEKTPUUECKHUE LENU JUIsl paclio3HaBAHUS TPEX COCTOSHUMA
BXOJIHOTO CHTHAaJA:

- OTCYTCTBHUE KaKOT0-1100 BXOIHOTO CHUrHasIa (OOPBIB JIMHUK);

- noruyeckuii «0» (TUCKPETHBIN BBIXOJ PA30MKHYT, TOK BXOJHOTO CHTHAJa OTPaHHYUBACTCSI
COIPOTHBIICHUEM BKIIFOUCHHOTO MapajlIe]IbHO KOHTAKTaM PE3UCTOPa);

- noruveckas «1» [UCKPETHBIH BbIXOJ] 3aMKHYT, TOK BXOJHOTO CHTHaJIa HE OTPaHHUCH).

NuankaTopHBIid OIOK MOXKET TEPEeXOIUTh B HEAKTUBHOE COCTOSHUE MPHU IMOCTYIUICHUH
BHEIIHET0 CUTHaa OT MPOLIECCOPHOTO MOYJIS MIIM Yepe3 3a/laHHbIN IPOMEKYTOK BPEMEHH.

Ha monyne ycranoBnena namsite EEPROMmis xpanenust penko u3MeHsieMbIX 3HaYCHUH U
KOHCTaHT (CepUiiHBIA HOMEp YCTPOMCTBA, BEPCUS MOAYJIS, BHYTPEHHSSA KOHPHUTypaIus).

Monynb o0ecrieunBaeT pexXuM HU3KOTO MoTpedsieHus. [lepexos B JaHHBIN PEKUM U BBIXOJ
U3 HEro TMPOUCXOOUT IO KOMaHie OT MHUKPOIPOLECCOPHOTO MOAYNs, JUOO IO
WHTETPUPOBAHHOMY TailMepy MOAYJISI.

Mopnyns obecrieunBaer pexum “BIIOKMPOBKA”. JlaHBIA peXUM TOIpa3yMeBaeT
Nepexo] BEIXOJI0OB MOIYJISl B 3apaHee OINpeIeIEeHHOE COCTOSHUE B Cly4yae aKTHUBAIlMM OOILEro
CUTHaJIa OJIOKMPOBKH. Moayib obecnieurBaeT (GOpMHUPOBAHUE CUTHANIA OJIOKUPOBKH B CITydae
BO3HUKHOBEHHUSI aBapuUHBIX coObITHHA. [lepeyeHb aBapwifHbIX COOBITHUH  3amaercs
MIPOrpPaMMHO.

2.8.4. Ha3naueHue KOHTAKTOB pa3beMa JUIsl MOJKIIOYCHUS HArpy3KU

JluaNM s TMOAKITIOYEHHS BHEIIHUX DIEKTPHUYECKHX IeNell K KaHajdaM BBOJA-BBIBOJA
BBIXOJAT Ha pazbeMm Tuma RJ-21,pacnonokeHHbIH Ha JuleBod dactu moayns. K kanamy
BBOJIa-BBIBOJIA MOJKHO TMOAKIIOYATH IIeMH B JIFOOOH MONSIPHOCTH, IJIS OMPEICICHHOCTH
(manpumep, a1 peXXMMa BXOJa THIA <«CyXOW» KOHTAKT) IMEPBBIA MPOBOA JHHHH MOKHO
Ha3BaTh «A», BTopoil «B».

JI1si TONKITFOYEHHST MOYKHO HCIIOJIh30BaTh TOTOBBIC IIHYPHI C HEOOXOJAMMBIM Pa3beMOM H
MOJKIIOYeHHBIM 2541apHbIM Kabenem. Kabenb MMeeT CTaHIApTHYIO IBETOBYIO PACKIAIKy
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBeTaM IPOBOAHMKOB). HasHauenwme

KOHTAaKTOB pa3beMa M MX COOTBETCTBHE MapaMm B 2541apHOM Kaleie NMPUBEACHO B TaOyuUIEe
2.30.
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Taonuma 2.30

88 KPAY3.035.004P5

Tun u HoMep Curnanu Homep Homep napsl IBer
KaHaJa KOHTAKTAa Ka0eust
RJ-21
ABapust MOJyJISt Jluans «-» 26 benbrii
JInHng «+» 1 1 Cunnit
Kanan 1 Jlnans «+» 27 benbrii
Jluans «-» 2 2 OpaHxeBblIil
Kanan 7 Jluans «-» 28 benprii
Jlnans «+» 3 3 3eneHbli
ABapus kanana 1 | Jlunus «+» 29 benbrit
Jluans «-» 4 4 Kopuunesbiit
ABapus xkaHana / | Jlunus «-» 30 benbrit
Jluans «+» 5 > Cepniii
Kanain 2 JIunus «+» 31 Kpachupiit
Jlnans «-» 6 6 Cunwit
Kanan 8 Jlunns «-» 32 Kpacusrit
Jluans «+» 7 ! OpaHxeBbIil
ABapus kanana 2 | JluHus «+» 33 Kpachprii
JInnng «-» 8 8 3eseHbIi
ABapus kaHana 8 | JluHus «-» 34 Kpachuprit
JInHug «+» 9 9 Kopuunesbiit
Kanain 3 Jlunns «+» 35 Kpachuprit
Jluans «-» 10 10 Cepsiii
Kanan 9 JIuans «-» 36 YepHblii
JIunng «+» 11 11 Cunnit
ABapus kanana 3 | Jlunusa «+» 37 UYepHbiit
JIuHng «-» 12 12 OpanrkeBblii
ABapus kanana 9 | Jlunus «-» 33 UepHbiit
JInnng «+» 13 13 3eseHbIi
Kanan 4 JInHnga «+» 39 YepHsblit
Jluans «-» 14 14 KopuuneBbiit




Tun u HoMep Curnanu Homep Homep napsl IBer
KaHaJa KOHTAKTAa Kaleust
RJ-21
Kanan 10 Jlunns «-» 40 UYepHbiit
Jluaus «+» 15 15 Cepsiii
ABapus kaHana 4 | JluHus «+» 41 Kentsiit
JIunng «-» 16 16 Cunnit
ABapus kanana 10 | Jlunus «-» 42 Kenterii
JInHng «+» 17 17 OpanrkeBblii
Kanan 5 Jluans «+» 43 Kenrorit
JInHng «-» 18 18 3eseHbIi
Kanan 11 Jlnans «-» 44 Kenterit
Jluans «+» 19 19 Kopuunesbiit
ABapus kanana 5 | Jlunusa «+» 45 Kenrbrii
JIuHng «-» 20 20 Cepsiit
Asapus kanana 10 | Jlunaus «-» 46 duoneToBbIit
JInnng «+» 21 21 Cunnit
Kanan 6 Junusg «+» 43 ®uoIeToBbII
Jluans «-» 18 22 OpanxeBblil
Kanan 12 Jluans «-» 48 ®uoneToBbII
Jlnans «+» 23 23 3eneHbli
ABapus kaHana 6 | Jlunusa «+» 49 ®uroIeTOBBIN
Jluans «-» 24 24 Kopuunesbiit
ABapus kanana 10 | Jlunus «-» 50 ®uoIIeTOBBIN
Jluans «+» 25 25 Cepsiii

2.8.4. 3uaukanyst MOy

B Ttabmmne

cocrosiare Moy D112-24-F.

Tabnuua 2.31

2.31 mpuBeaeHO TMOBEIEHHE CBETOAMOAHBIX HHAWKATOPOB, OTPAXKAIOIIUX

CBeroamnona

Hasnauenue

Ceeronnon “PWR”. 3enensrit

Iluranue

HE FOPUT — MUTaHUE OTKIIFOYEHO;
roput - nutanne BKJITOYEHO

Creromunon “ERR”. JIByx1iBeTHBIH

Omunoxka:

KpaCHBII

HE TOPUT — HET OIINOKH;

— OImunoOKa;

3€NIEHBI — peakius Ha COOBITHE
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CBeroanona Ha3zunauenue

Ceeromuon “WORK?”. JIByXuBeTHBIN Pexwum paboThI:

HE TOPUT — MOJTyJIb HE 3arpyKeH,;
3eNIeHbIi — padora,

KPACHBII — HU3KOE YHEPronoTpedsicHne

Cseronuon “BLK”". KpacHubiit biokupoBka:
HE TOPUT — PEXKUM OJIOKUPOBKHU HE aKTHBEH;

TOPUT — PEKUM OJIOKUPOBKH aKTHUBEH

Ceeronuon “BUS”. JIByxuBeTHbIN CBs13b ¢ KpeToM:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpAaCHBIN — Mepeaya;
3€JICHBIN — MPUEM

Ceerognon “USR”. JIByX1IBEeTHBII HactpaunBaemplil 10Ib30BaTENBCKUN JUOM

B tabmuue 2.32 nmpuBeneHO MOBeIEHUE MHAWKATOPOB, OTPAXKAIOIIUX COCTOSHUE KAHAIOB
BBO/Ia-BBIBO/IA.
Tabnuna 2.32

CBeroamnona Ha3znauenue

Ceeromnons! “IN ”. 3enenslii Pexxum paboThI KaHama:
HE TOPUT — KaHaJl HE aKTUBUPOBAH;
3€JICHBI — KaHaJl aKTHBUPOBAH

Ceeromuonsl “STATUS”. [IByX1BETHBIIH Pexum paboThl kaHana:

HE TOPHUT — KaHaJl He aKTHBHPOBAH;
3eNIeHbI — KaHa paboTaer 6e3 omuooK;
KpaCHBIN — OIIMOKa Ha KaHaJIe

2.8.5 lcnonp30BaHue 0 Ha3HAYCHUIO

2.8.5.1DkcmmyaTaliiOHHBIC OTPAaHUYCHUS

SAIIPEHIAETCS skcrutyatanust MoOAyJs JAMCKPETHOTO BBOJA-BbIBOJA B IEMSAX C
MaKCUMaIbHBIM HanpsbkeHueM cBbiire 30 B u npoTekarommm TokoMm, npebimaronmmM S00MA
(st mECKpeTHOTO BBIXO/A)!

[IpeBpilieHNEe HANPSKCHHUS] W TOKAa MPHUBENET K CpabaThIBAHUSIM SJIEMEHTOB 3alllUTBI OT
MIPEBBIIICHHUS MO HANPSDKEHUIO M MO0 TOKY M MOXXET B KPUTHYECKHX CIydasx MPHUBECTH K
BBIXOy M3 CTpOs KaHalla BBOJa-BbIBOAA. Takoil MOIynb OyIeT CUMTATHCS BBIMISAIIUM W3
CTpOsl 10 BHUHE TMOTPEOUTENII W TapaHTHHHBIC O00s3aTeIbcTBA HA JSTOT Cily4dall He
PacTpOCTPaHSIOTCS.

Ecimm mon BO3neiiCTBHEM WHTCHCHBHBIX IIOMEX HAOJIOAIOTCS JIOKHBIC CpaOaThIBAHUS
CUCTEMBI TUarHOCTUKH COCTOSIHUS KAaHAJIOB U KOHTPOJISI OOphIBa IMHUU, HEOOXOAUMO TPUHSATH
MEpBI TI0 CHUKCHHIO HABOJIOK B KAOCIISIX BHEIIHEH ISITH.

2.8.5.2TunoBele cxeMbl BKIIIOUEHUS

Ha pucynke 2.23 mpuBe/eHa TUIOBas cXeMa TMOIKIIOUEHHsS OJHOTO KaHaja B PEXHUME
MOTEHIMAIFHOTO BXO0JIa C MCIOJIBb30BaHUEM IPOXOJHBIX KIEMMHBIX KOJOAOK, HCIIOIb3yeMast
IIpU MIPOEKTUPOBAHMH IIKada. B kauecTBe BXOTHOTO BO3CHCTBUS UCIIONB3YETCS JaTUUK TUIIA
«CyXOH KOHTakT» 1 uctounuk IJ1C.
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Pucynox 2.23

Ha pucynke  2.24 npuBeneHa THIOBas cxeMa TOJKIIOYCHHS KaHala B PEKHAME
IIOTCHIUAJIBHOTO BXOAa C MHCIIOJIb30BAaHHUEM (bYHKI_[I/II/I KOHTPOJIA 06pI:IBa JJUHUHN CBS3H.
PexomeHyeTcsi MpMEHEHUE PE3UCTOpa C HOMHHAIBHBIM conpoTuBicHneM 20 KOM.
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Pucynox 2.24

Ha pucynke 2.25 mpuBeneHa cxema MOAKIIOYEHUS HWCTOYHHMKA CHTHAJAa B PEKUME
g depeHIMaTb,HOr0 BX0Aa. B kauecTBe MCTOYHUKA CUTHAJIA MOTYT UCIIOJIb30BaThCs JATUUKH
gyactotel Tuna A5S pupmer "Braun GmbH Industrie-Elektronikin ananoruumsre.
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KPAY3.035.004P> 91




2.9 Moayab anajsorosoro seoaa AlT-12

2.9.1 Hasuauenue

Monayns AIT-12 mnpennazHaueH JUisi U3MEPEHHUS CUTHAJIOB TepMolpeoOpas3oBaTeneit
compotuBiieHus (cormacHo 'OCT 6651-2009)371eKTpU4ecKOro COnMpoOTUBIICHHUS, TEPMOIap,
HMCTOYHUKOB HAIPSDKCHUSI MOCTOSTHHOTO TOKA, aHAJIOTOBBIX CHUTHAJIOB MOCTOSIHHOTO TOKa. [1o
YMOJIYaHHUIO BCce KaHalbl HacTpoeHbl B cocTosiHue «BbIKJIFOUEHO».

OcHoBHBIE 0COOCHHOCTH:

— 12 kaHajoB ¢ MHAMBUAYAJIBLHOHN TallbBaHNYECKOM pa3Bszkoit 1500B;

— KaXIbI KaHaJ MOJYJS UMEET BO3MOXKHOCTb MHIAMBUAYAIbHON HACTPOMKHU Ha paboTy ¢
JIIOOBIM JJATYMKOM M Ha JTF000M JIUAMa30HE;

— (yHkus o6HApYXeHHUS 0OpBIBA JIMHUHM U KOPOTKOTO 3aMbIKaHUS,

— BO3MOXXHOCTb YCpEIHEHUS,

— ¢unbTp ot BxoaHbIX moMeX (50 mmu 601n);

— KOHTpOJb TEMIIEpaTyphbl Ha IJIaTe MOIYJIS,;

— MpPOrpaMMHUPYEMBIH BBIXOJ CUTHaIa TPEBOTH;

— HWHIMKAIUS COCTOSIHUS U PE3yJIbTaTOB TUAarHOCTUKU KaXKIO0ro KaHaja.

Buemrnwmii Bug Moynis moka3aH Ha pucyHke 2.26.
2.9.2 CocraB Mopayst

Monyne AlT-12 comepxur:
— ympaBisionmi 32pa3pAaHbiii Mukpornporeccop ¢ BHyrpenaum O3Y u Flashmamsartsio
JUTS IPOTPaMM U JIaHHBIX;
— TporpaMMupyemast JOrHUecKasi MaTpHIla sl PeoOpa3oBaHUsl JaHHBIX;
— OO NCTOYHUK TUTAHUS,
— 12 ranpBaHNYeCKH U30JMPOBAHHBIX KaHAJIOB BBOJIA aHAJIOTOBBIX CUTHAJIOB.
Kaxapiii n”3aMepuTenbHbIN KaHal COJIEPIKUT:
1) uHAMBHUIYAIbHBIA raIbBAHUYCCKU U30JUPOBAHHBIN HCTOYHUK MUTAHUS,
2) wuHIUBUAyaIbHBIN «curma-genbra» AL (paspsaHocTs 16 OWMT) U MpEIU3HOHHBIH
HCTOHUK OMOPHOTO HAMPSHKCHUS,
3) HCTOYHUK TOKa ISl MUTAHUS TEPMOMETPOB COMPOTHUBIICHUS;
4) BXOAHOH (PUIABTP ISl 3ALIUTHI OT 3JICKTPOMATHUTHBIX TOMEX;
5) HCTOYHUK MUTAHUSA IS JATYNKOB C TOKOBBIM BBIXOJIOM;
6) WHIUBUAYaTbHBIC CXEMbI 3allMThl AHAJTOTOBOTO BXOJa OT MPEBBIIICHHUS 1O TOKY U
0 HATIPSHKCHUIO;
— omanouHslii mopt RS-232;
— WHJMKAIIUSA:
1) unaMKanus cratyca MOIYJIS;
2) WHIUKAIMsS CTaTyca aHaJOTOBBIX BXOJIOB;
3) OIMH MOJBb30BATEIBCKHI CBETOAMO;
4) BO3MOXHOCTb OTKJIFOYCHHUS MHAUKAIMH JJIS1 CHYDKCHHSI DHEPronoTpeOIeHuUS.

Monynb 3aHUMAaET B KpelTe OJIHO OocagouyHoe Mecto. Ha nuieBoi nmanenu Moayss pacro-

JlaracTcda pa3beM AJid MOAKIIIOYCHUS aHAJIOTOBBIX BXOAOB M CBCTOAUOJHBIC MHIAMUKATOPBI COCTO-
HHUA MOOYJIA KaXXJI0ro KaHalia.
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2.9.3 TexHnueckue XxapakTePUCTHKI

Texaudeckue xapaktepuctuku Moayist AlT-12 npuseaens: B Tabmuie 2.33

Tabauua 2.33

HanmeHnoBaHnue napamerpa

3HaueHue

KomnnuectBo kKaHanoB

12 aHaIOroBBEIX KaHAJIOB

lNanpBanmyeckas pa3Bsizka

— Mexny kananamu 1,5kB;
— MEX]y KaHajaMu u cxemou moayis 1,5kB;
— MEX]ly KaHajamu u 3a3emsenuem 1,5kB

WNupukanus CocrosiHME KaX/10T0 BX0Ja, COCTOSIHUE MOYJIS
Hanpspkenue nuranus, B Ot 1010 30

["aGaputHble pa3Mepsl, MM, He OoJiee 265190k 30

Macca, r, He Oosee 350

AHaJIOTOBBIN BX0J

Tum Bxomos

— 3Mepenne curHajgioB MOCTOSIHHOTO TOKa,

— U3MEpPEHHE CUTHAJIOB TIOCTOSIHHOTO HATIPSKEHUS;
— U3MEpEHHE IEKTPUUECKOTO COMPOTUBIICHMUS,

— U3MEpPEHHE CHUTHAJIOB TEPMOMETPOB COIPOTHUBIIE-
HUS,

— U3MEPEHHE CUTHAJIOB TEPMOIIap

Pazpsanocts ALIIL, Out

16

Bpewms usmepenus

Jlo 2 mc (Ipu BBIKIIOUYECHHOM PEKEKTOPHOM
dunbTpe S0mmm 60 '),

10 102mc nipu 601 ;

1o 121mc mpu 50T 1y

Ycpennenue

HacrpauBaemoe kommuecTtBo BbIOOpOK: 2; 4; 8;
16; 32; 64; 128

BxonHoe conpoTuBiieHne

2500M — 17151 MIBMEPEHHMSI CUTHAJIOB TIOCTOSTHHOTO
TOKA;

He Menee 100 kOM — ays U3MEpEeHUs] CUTHAJIOB
IIOCTOAHHOI' O HaHpH)KeHI/IH

OunbTpanms Bei6upaercs 50 i 60 I'i. [TogaBinenue He me-
uee 80 1b
JlonycTuMoe HanpsbKeHue Ha Bxojie, B +10
MakcumanbHOE HaNpsHKEHHWE Ha BXOJIE,
B + 33
3anuTa OT IPEBBIIIEHUS IO TOKY Ha

3ammMra OT MONajaHusi CTOPOHHETO Ha-
NPSDKEHUS

YCTOWUHUBOCTh K CETEBOMY HAIIPSKEHUIO IEpe-
MeHHOro Toka 242B
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OCHOBHBIE METPOJIOTHYECKUE XapaKkTepucTHKu Moayist AlT-12 npusenens! B Tabnuue 2.34
Tabmauna 2.34

JAnana3oH BXOAHBIX Jdunana3on IIpeneas! nonmyckae- IIpenennsl nonmyckaemou
CHUTHAJIOB BBIXOJIHBIX MOii OCHOBHOM NPH- JOIOJIHUTEJIbHOM NpuBe-
CHUTHAJIOB BE/JCHHOM MOIPeUIHOo- ACHHOM MOrpelIHOCTH
cTH
Ot 0 1o 5MA
Ot 0 o 20mMA 16 6ut +0,1 % +0,00125 %(°
Ot O no 5 MA
Ot O 0 10MB
Ot 0 1o 50MB
16 our +0,1 % +0,00125 %«°

Ot O o 100MmB

Ot 0 1o 500MB

Ot munyc 10 no
mwroc 10mB

Ot munyc 50 no
mnoc SOMB 16 6ur +0,1 % +0,00125 %/°

Ot munyc 100 10
wiroc 100mB

Ot munyc 500 10
mwiroc 500mMB

OrO0Ono 5B

OrOnmo 10B

Ot MHHYC 5 no 16 6ur 0,1 % +0,00125 %o®
mwnoc 5B

Ot munyc 10 1o
mwiroc 10B

Curnans! ot TC o 16 6ur +0,5°C +0,00625C/°C
F'OCT 6651-200¢ ot
7,960 214,210Mm

CurHaIbI OT TEPMO- 16 6ur +0,1 % +0,00125 %®
nap o 'OCT P
8.585-2013

U Curnansr or tepmonpeoGpasoBaTeneil CONPOTHBICHHS CTAHIAPTHBIX rpaxynpoBok (mo TOCT 6651-
2009): TCM50M, W,=1,4260; TCM50M, W15=1,4280; TCM100M, W,x=1,4260; TCM100M,
W10=1,3850; TCH 100H, W=1,6170; o T'OCT 6651-2009): TCII46I1, W;10~1,3910; TCM53M,
W100=1,4260.

2 Curmans ot Tepmomnap TBP (A-1), TBP (A-2), TBP (A-3), TITIP(B), TIII(S), TIII(R), TXA(K),

TXK(L), TXK(E), TMK(T), TXXK(J), THH(N), TMK(M)

2.9.4 YcrpoiictBo u pabota

2.9.4.1Y cTpoiCTBO MOTYJIS

B cTtpykType Monyns MOXKHO BBIIEIHUTH JBa OCHOBHBIX THMAa (DYHKUIHMOHATBHBIX y370B. Ilep-
BBII T —3TO «o0mas» yacts. OHA CONEPKUT MUKPOKOHTPOJIIEP CO BCIIOMOTATEIIbHBIMU JIEKTPOH-
HBIMU KOMIIOHEHTaMH JUIS BBIOJHEHUS MPOTrpaMMbl MOJIYJsS, MPernoOpabOTKU AaHHBIX OT KaHAJIOB
BBOJIa, CBS3M C MOJYJEM LEHTPAIBHOTO MpoIeccopa U T.M., HCTOUHUKU MUTaHUs, (HOPMHUPYIOIINE

KPAY3.035.004P> 95




HEOOXOUMBIC HAMPSHKEHUS TS () YHKIIMOHUPOBAHKS MOAYIIA. BTopoiil THI (pyHKIIMOHAIBHBIX Y37I0B
— KaHalbl BBOJa. B mocrnenHue BXOAST 3JIEKTPOHHBIE KOMIIOHEHTHI JUISl MOJKIIIOUYEHUS BHEIIHUX
CUTHAJIOB U MX MPeoOpa3oBaHus B BUJ, HEOOXOIUMBIN I 00pabOTKU «OOIIEi» YacThiO, AIEKTPOH-
HbI€ KOMIIOHEHTHI, 00eCIeUrBalOIINe ralbBaHUUYECKYIO0 U30JISIUI0, U KOMIIOHEHTHI, (OpMUPYIOLINE
NUTAHUE <«W30JIMPOBAHHOW» YacTH. Monaynb colepUT 12 xaHaloB aHAJIOrOBOTO BBOJA, BCE OHHU
peann30BaHbl UACHTUYHO.

OOm1ast yacTe peanu3oBaHa Ha 6aze 32-pa3psAHOTO MUKpoIpoleccopa ¢ BHyTpeHHHM O3Y u
Flash u mporpammupyemoii normueckoii matpuitel CPLD mast mpeoOpa3oBaHus JaHHBIX.
OO01mas 9acTh TakKe CONEPKUT COOCTBEHHBIN UCTOYHUK NUTaHus +3.3 B, cxeMy HHIUKALIUU C
HCTOYHUKOM TuTaHus +3.3 B, u cxemy ymnpaBjieHHS NUTAaHUEM KaHAJIOB C OOIIUM
HMCTOYHUKOM TMUTAHUS KaHAoB +5 B.

Ha mopyns ycranoBnena mamate EEPROM s xpanenuss penko W3MEHSEMBIX 3Ha-
YeHU M KOHCTaHT (CEepUilHBI HOMEp YCTPOMCTBA, BEPCUS MOJIYJSl, BHYTPCHHIO KOH(Urypa-
IHIO).

Kaxnpiii kanan mpezacraBiseT co00il 3aKOHUYEHHYIO CXEMYy H3MEpPUTENs C TajbBaHMUYECKOU
U30JISIIMeN 1o UG pPoBbIM HHTEpdeiicaMm u 1o nutanuto. [lutanue kaHana, a Takke rajJbBaHUYECKas
pa3Bsizka 1o ugpoBsIM HHTEpdEicaM U yIPaBISIONIMM CHUTHAJIAaM peau30BaHa Ha 0a3e creruaim-
3UPOBAHHBIX MUKPOCXEM, OT/I€JIbHbIE YIIPABISIOUINE CUTHAIBI H30JIMPOBAHbBI C TOMOIIBIO ONITPOHHO
pa3Bs3KH.

N3meputens ocHoBaH Ha npenu3noHHOM AIIIl co BCTpOEHHBIM HMCTOYHHKOM OIMOPHOTO Ha-
NpSOKEHUS ¥ MCTOYHUKOM TOKa (Il MHMTaHHS TEPMOMETPOB comnpoTusicHus). [Ipu u3mepenun
curHanoB noctosHHoro Toka ALl u3mepsier manenue HanpsHKEHUS Ha MPELM3UOHHOM, BBICOKOCTA-
OounpHOM 1mIyHTe. [IpyM M3MepeHuH CHUTHAJOB HANpPSHKEHUS BBICOKOTO YPOBHS K H3MEPUTEIEHOMY
karHary ALl momkirodaercss MpEeHU3UOHHBIN BBICOKOCTAOMJIBHBIN JENHUTeNb HanpsokeHus. [lpu
U3MEPEHUH CUTHAJIOB HAIPSDKEHUS] HU3KOTO YPOBHS JCIHMTENb HANPSDKEHHS MCKIIOYAETCs U3 U3Me-
purenbHOM nenu. Kommyranusa kananoB ALl u mogkimoueHne H3MEPUTENBHBIX IIEMEH OCYILECTBIIS-
€Tcs IIPU MOMOIIY TEJICKOMMYHUKAIIMOHHBIX CUTHAJIBHBIX PeJie C MO30JI0YCeHHBIMU KOHTAKTaMHU.

B cocras u3mepurens taxxe BXoauT BxogHoi RC ¢punbTp 1 cxema 3auThl OT IPEBHIIICHUS
1o TOKy U HanpspkeHuto. B ALIIT uHTerpupoBan pesxeKTOpHBIN (GUIBTpP, CIOCOOHBINH paboTaTh
B Tpéx pexumax («BbIKJI», 50u 60 I'm) u obecneunBaronuii 10 80 n1b ocmabienus Ha
YKa3aHHBIX YaCTOTaX.

2.9.4.2Pabota momyns

[Tocne mogaun mutanust moaynb AlT-12 maxogutcs B cocrossanu PowerDown.

BrxroueHre MOAysIsl IPOUCXOTUT IO KOMaHJIE OT MOYJIS IEHTPATBLHOTO MpoIleccopa, a UMEH-
HO: ycTaHOBKO# curHana «PwrOff»B cocTosiaue morudeckoit «1».ITo ymMomuaHuIO mMociie BKIOYEHUS
MOJIYJISl BCe KaHAJIbl HaXoAsTcsi B cocTossHUM «BbBIKJI», HCTOUHNMKM MUTAHUSI KAHAJIOB BBIKJTIOUCHBI,
BCIIOMOTaTeNIbHbIE CXEMbI OTKJIFOUEHBI MJIM HAXOSATCS B SHEProcOEperaromeM pexkuMe, MUKPOKOH-
TPOJUIEP HAXOAUTCS B COCTOSTHUM TOTOBHOCTH K OOMEHY C MOJYJIEM IIEHTPAIILHOTO TIPOIECCOopa.

Bximiouenne kaHaima MOAYJIS TMPOMCXOAUT MO KOMaHIE OT MOJYJsA UEHTPaJbHOTO
npoueccopa. Ilporecc BKIIOYCHHS] KaHala BKJIIOYAaeT B ce0S 3allyCK H30JMPOBAHHOTO
UCTOYHHUKA  MOHUTAHUS COOTBETCTBYIOIIETO KaHaja, WHUITAATN3AIUIO AT U
KOH(UTYpHPOBAHUS U3MEPHUTEIHHBIX IIETIeH KaHama.

W3mepenue 3HaueHHMs Ha BXOJ€ KaHaja IPOHMCXOJUT B ABTOMATUYECKOM pEXHUME H
BBIYUTHIBACTCS C MEPUOJIOM 2 MC MOAYJIEM IIEHTpaIbHOTO Tporeccopa. Bpems usmepenus He
npespiiiaeT 2 Mc  (OpU  BBIKIIOYEHHOM pexeKTopHOM (uibrpe). [lpu  BKIOYCHHOM
¢buIbTpanuu 3T0 BpeMs MOXKeET npeBbimath 120Mmc.

Monynb mpenocTaBiseT HU3MEPEHHOE 3Ha4YeHHe CUrHajla B (U3MYECKUX eIWHUIAX
u3Mepenns kanana (MA, mMB, B, C°). CpeactBamu nporpammuoro obGecrieuenuss MIIIT
konTposuiepa [TJIK3000npouszBoautcst mpeoOpa3zoBaHne 3HAYCHHS B (PU3NYECKUX STUHUIIAX K
WHXCHEPHOMY JHMAMa30Hy HM3MEPEHUS TMOAKIIOYCHHOTO MJaTyhKa Ui HWCIOJIb30BaHUS B
ACVYTIL

C HacTpanBaeMoil MepruoIUYHOCTHIO MOAYJIb CAMOCTOSATEIHLHO MOKET KOHTPOJIUPOBATH BXO/I
KaHaja Ha npeaMeT oOpbiBa JUHUU. OOpPHIBOM JIMHUU CUUTAETCS TOK B JIMHUU MeHee 4 MA.
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[Ipr BO3HMKHOBEHUH OOpBIBA JIMHUU MOAYJb WHPOPMHPYET 00 3TOM aBapUWHOM COOBITUH
MOJyJb LEHTPAJBHOTO MpOIeccopa W OTOOpakaeT CHUTHAJI AaBapUHHOW WHAWKAIMN
COOTBETCTBYIOIIETO KaHala Ha NepeiHed maHenu Monayis (eciu WHAMKAIMS MOMIYJIsS
BKJIIOYEHA).

2.9.4.3Ha3naueHue KOHTAKTOB pazbeMa JjIsl TIOAKITIOUCHHS HArpy3KH

JIvHMM A0S NOAKIIOYEHMs] BHEIIHMX JJIEKTPHUUECKUX Lened K KaHalaM BBOJA-BbIBOJA
BBIXOZAT HA pa3zbeM Tull RJ-21 pacnonoxeHHbIi Ha TUIEBON YaCTH MOIYJIS.

Jl1sl TOAKIIIOYEHHST MOXKHO HUCIOJIb30BaTh YK€ T'OTOBBIE IIHYPhl C HEOOXOAUMBIM Pa3beMOM
U TOJKJIIOYEHHBIM 2541apHbIM KabeneMm. Kabenb MMeeT CTaHIapTHYIO IIBETOBYIO PACKIAIKY
(cooTBeTCTBHE HOMEpPOB KOHTAKTOB Ha pa3beMe IBeTaM IPOBOJHUKOB). Ha3HaueHme
KOHTAaKTOB pa3beMa M UX COOTBETCTBUE MapaM B 2541apHOM Kaleye NMPUBEACHO B TaOiuUIE

2.35
Tabauua 2.35

Tun 1 HoMep kaHaJIa Curnanu Homep Homep na- IBer
KOHTAaKTa pbI Kabesst
RJ-21

TpeBora — JInans «B» 26 bensrit
Tpesora + JInaus «A» 1 ! Cunnit
Bxon + JIuaus «A» 27 Bbenbrit
Bxonm — JIunus «B» 2 ? OpaHKeBbIit

! Beixon + Jluans «A» 28 benprit
Beixon — Jluans «B» 3 3 3emeHbIi
Bxon + Jluans «A» 29 benprit
Bxox — JIunus «B» 4 4 Kopuunessrit

2 Brixonx + JIuaus «A» 30 Bbenbrit
Brixonx — JIunus «B» 5 > Cepprit
Bxon + JIunaust «A» 31 Kpacubiit
Bxon — Jluans «B» 6 ° Cunmnii

3 Brixon + JIunaust «A» 32 Kpacubiit
Brixom — JInansa «B» 7 ! OpamKeBbIi
Bxon + JIuaus «A» 33 Kpacusrit
Bxox — JIunus «B» 8 8 3eneHbIl

! Brixonx + JIuaus «A» 34 Kpacusrit
Brixox — JIunus «B» 9 ? Kopuunessrit
Bxon + JIunaust «A» 35 Kpacubiit
Bxonm — JIunus «B» 10 10 Cepniit

® Brixon + JIunaust «A» 36 YepHbrit
Brixox — JIunus «B» 11 1 Cununit

9 Bxon + JIuaus «A» 37 UepHblit
Bxox — JIunus «B» 12 12 OpanxeBblii
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Tun u HoMep KaHaJ A Curnan Homep Homep na- Ber
KOHTaKTa | pbl Kales
RJ-21

Brixon + JIunaust «A» 38 YepHblit
Beixon — Jluans «B» 13 1 3eneHbIi
Bxon + JIunaust «A» 39 YepHblit
Bxox — JIunus «B» 14 14 Kopuunessrit

4 Brixonx + JIuaus «A» 40 UepHblit
Brixonx — JIunus «B» 15 o Cepprit
Bxon + Jluans «A» 41 Kentorit
Bxon — Jluans «B» 16 10 Cunmnii

> Beixon + Jluans «A» 42 Kenrerit
Brixom — Jnansa «B» 17 o OpamKeBBbIi
Bxong + JIuaus «A» 43 Kentorit
Bxox — JIunus «B» 18 18 3eneHbIl

6 Brixonx + JIuaus «A» 44 Kentorit
Brixox — JIunus «B» 19 19 Kopuunessrit
Bxon + Juans «A» 45 Kentorit
Bxonm — JIunus «B» 20 20 Cepniit

10 Brixon + JInnus «A» 46 ®DuUoJIETOBBII
Brixox — JIunus «B» 21 21 Cununit
Bxon + JIuaus «A» 47 duoneToBbIit
Bxox — JIunus «B» 22 22 OpanxeBblii

1 Brixonx + JIuaus «A» 48 duoneToBbIit
Beixon — Juans «B» 23 2 3eneHbIi
Bxon + Jluans «A» 49 ®uOoIeTOBBIH
Bxonm — JIunus «B» 24 24 Kopuunessrii

12 Brixonx + JIuaus «A» 50 duoneToBbIit
Brixox — JIunus «B» 25 25 Cepprit

2.9.4 . A1anukanyst MOy
B Tabnume 2.36 mpuBeneHO TOBEICHHWE CBETOAMOIHBIX HWHAMKATOPOB, OTPAKAIOIIUX

COCTOSIHUE MOOYJIA.
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Tabnuua 2.36

CBeroamnona Ha3zHaueHnue

Cseromuon “PWR”. 3enenblid IInTanue:

HE TOPUT — IMUTAaHNUE OTKJIFOYCHO;

roput - nutanue BKJIFOUEHO
Ceeromuon “ERR”. [IByxuBeTHbIN Ommnoxka:

HE TOPUT — HET OIIHOKH;

KpacHBIN — OIIMOKa;

3€JICHBIN — peakiys Ha COOBITHE
Ceeromnon “WRK”. JIByxuBeTHBIN Pexum paGoThI:

HE TOPUT — MOJIYJIb HE 3arpyKeH,
3eJIeHbIN — paboTa,

KpacHBI — HU3KOE SHEPronoTpeOIeHrne
Ceeromuon “BLK”. Kpacubrit brokupogka:

HE TOPHUT — PEXKUM OJIOKUPOBKHU HE aKTHUBEH;
TOPUT — PEKUM OJIOKUPOBKH aKTHBEH
Ceeromuon “BUS”. JIByx1BEeTHBII CBs13b C KperTOM:

HE TOPUT — CBSA3b OTCYTCTBYET;

KpACHBIN — [lepe1aya;

3€JICHBIN — IPUEM

Ceeromuon “USR”. JIByx1BeTHBII HacTtpanBaemblii MOIb30BaTEIBCKUAN U0

Ceeromuonnt “STATUS”. [IByx1BeTHbIl| Pexxum paboThl kaHaa.

HE TOPUT — KaHaJl He aKTHBUPOBAH;
3€JICHBIN — KaHaI paboTaeT 6e3 OmmooK;
KpacHBIN — onrOKa Ha KaHaJe

WNunukaTopHblii OJOK MOXET MEepexXOJuTh B HEAKTHMBHOE COCTOSIHUE MPU  IMOCTYIJICHUU
BHEIIHETO0 CHUTHAJIa OT NPOLECCOPHOIO MOIYJsA WM 4Yepe3 33JaHHbIN IPOMEKYTOK BPEMEHH.

2.9.5 lcnonp30BaHue 0 Ha3HAYCHUIO

2.9.5.1DkcmmyaTaiimOHHBIC OTPAaHUYCHUS

SAIIPEHIAETCS skcnmyaTanus MOy B LEMSAX ¢ MAaKCUMaIbHBIM HAIpPSYKEHUEM CBBILIE
30B!
SAITPEIIAETCS nomaBaTh Ha aHAJIOrOBEIN BXOJ TOK cBbIlIe 20 MA!

[IpeBpilieHNE HAMPSKEHHUSI W TOKAa MPHUBENET K CpabaThIBAHUSIM SJIEMEHTOB 3alllUTBI OT
MIPEBBINICHHUS MO HANPSDKEHUIO M MO0 TOKY M MOXXET B KPUTHYECKHX CIydasx MPHUBECTH K
BBIXOAY M3 CTpOsi KaHama. Takoil Momyih OyAeT CUMTAThCs BBHIMICAIIMM W3 CTPOS MO BHUHE
MOTPEOUTENIS U TAPAHTUHHBIC 00sI3aTEIIbCTBA HA ATOT ClIydall HE pacpOCTPaHSIOTCS.

Ecnmu mon Bo3neiicTBHEM WHTCHCHBHBIX TIOMEX HAOINIONAIOTCS JIOKHBIE CpaOaThIBAHUS
CUCTEMBI IMarHOCTUKH COCTOSIHUS KaHAJIOB M KOHTPOJISI OOphIBa JIMHUU, HEOOXOAMMO TIPHUHSATH
MEpbI IO CHUKCHHIO HABOJIOK B KaOEIsIX BHEIIHEH TSI .

2.9.5.2TunoBeie cXeMbl BKJIIOUECHUS

Cxema noIKIIIOYEHHs ITPU U3MEPEHUH CUTHAJIA ITIOCTOSHHOTO TOKA C MUTAaHUEM JaTYMKOB OT
BHYTPEHHET0 MCTOUHUKA MTUTAaHUS MOAYJIS IPUBECHA Ha pUCYHKe 2.27.
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Bx. Aunus “A”

Beix. AuHus A"

Pucynok 2.27

CxeMa MOAKITIOUEHHS ITPU U3MEPEHUN CUTHAJIa IIOCTOSTHHOTO TOKA C TIMTAaHWEM JIaTYUKOB OT
BHEIIIHEr0 HCTOUYHUKA MMUTAaHUs NIPUBEIeHa HA pUcyHKe 2.28.

AlT-12

Bx. Aunug "A"

Bx. Junus "B

- [ |

- == R 1

O
A
O

Pucynox 2.28

Cxema MOAKITIOUEHHs NPH U3MEPEHHM CHUTHAlla MOCTOSHHOTO HANpsDKEHHs NPUBEICHA Ha
pucyHke 2.29.
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AlT-12

Bx Aunus A"

—

Bx. Aunua ‘B

Pucynox 2.29

Cxema NOoJKIIIOUEHHS IPU U3MEPEHUHN CUTHAJIA TEPMOINaphbl C KOMIIEHCALIUEN TEMIIEpaTyphl
XOJIOZHOTO cras mpuBeAcHa Ha pucyHke 2.30

AlT-12
KnemmHbIl coeduHumens
r T T T T T T T T T T
+ | N N I Bx. Aurus "A”
L I
- N N | Bx. Aunug B
[ [
[ [
| |
[ [ | |
| f
| & ! |
[ [
[ tec [
| |
| | F
[ [
| |
[ [
| | 50
L e e e e e |

Pucynox 2.30
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Cxema MOAKIIOUEHUS Il H3MEpPEHUs TEMIIEpaTypbl C IIOMOIIBIO TEPMOMETpa
COTIPOTHUBIICHHUS 10 YETHIPEXIPOBOAHON cXeMe TpuBeieHa Ha pucynke 2.31.

| |

| =) N | Bx. Munus 6" AlT-12

: Ny / :

: ) sy : Beix. uHus "B
e L ~

L - |

o EE

| m (-—\\ | X UHUSA

| NNy N |

| |

| = N\ | Berx. Aumus A"

: S S ;

L e e e e e |

Pucynox 2.31

2.10 Moayas anajorosoro Beoaa Al32-24

2.10.1 Hasuauenne

Monyns Al32-24 npenna3zHadueH )11 U3MEPEHUST TOKOBBIX CUTHAJIOB IMTOCTOSTHHOTO TOKA.
OCHOBHBIE OCOOCHHOCTH:
— deThIpe KaHaja (110 BOCEMb BXOOB) C HHAWBUIYAIbHON ralbBaHHUECKOM Pa3BI3KOM
Kaxpiil kaHam COEPKUT:
1) nBa «curma-aensra» AL,
2) MHIUBUAYaAIbHBIA MPEIU3UOHHBIA HCTOYHUK OIMIOPHOTO HAIPSHKCHHS,
3) rajpbBaHUYCCKH Pa3BA3aHHBIA UCTOYHUK MTUTAHUS JIUISI TAaTUUKOB,
4) BXOIHOUN (HUIBTP IS 3AIIUTHI OT JICKTPOMATHUTHBIX MIOMEX;
5) curHai TpeBory,
— KOHTPOJIb OOPHIBA JTUHUHU;
— WHAMKAIWI COCTOSHHUS Ka)KIOro KaHaja.
Bremrnwuii Bug Moynis mokasaH Ha pucynke 2.32.

2.10.2 HcnonHeHust MOTyIst

Mopynb UMeeT J1Ba UCIIOJTHEHUS:

KPAY4.883.364 -6a30B0€ UCIIOIHEHHUE;

KPAVY4.883.364-01 #icniomHeHue JIsl MPUMEHEHHS B COCTaBE CHCTEM O€30MacHOCTH.
HcnosmHeHUs OTIMYAIOTCS HAJTMYIAEM HAKJICHKH Ha KPBIIIKE MEPEIHCH MTaHeIH MOTYJIS.
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2.10.3 CocraB Moyst

Monynb Al32-24 conepxur:
— ynpaBisitomui 32-pa3psaaHblii Mukporpoueccop ¢ BHyrperauM O3Y u Flashmamsrsio
JUIsl IPOTPAMM U JaHHBIX;
— IporpaMMupyemast Joruueckas MaTpuua Ajs peoodpa3oBaHusl JaHHBIX;
— 00 UCTOYHUK ITUTAHUS,
— JIaT4YMK TEeMIIepaTypbl Ha IJIaTE MOAYJIS,
— I3V =Ha nuiate Moayis Ui XpaHeHUs1 KOH(Urypauun 1 KaTuOpoBOK;
— yeThbIpe KaHana (110 BOCEMb BXOJIOB) C HHMBH/yaJIbHON rallbBAHUYECKOM Pa3BI3KOM.
Kaxxnip1it m3MepuTenbHbIN KaHaT COJAEPIKUT:
1) BoceMb aHAIOTOBBIX BXOJIOB C (DMIBTPOM JJIsl 3aIIUTHI OT 3JIEKTPOMArHUTHBIX ITOMEX;
2) nBa «curma-aensra» AL (paspsaHocts 16 6ur);
3) Npeun3MOHHBINA HCTOYHHK OMOPHOTO HANPSDKCHUS;
4) rajapBaHUYECKH Pa3BsI3aHHBIA HCTOYHUK ITUTAHHS ISl JATIYHKOB,
5)  WHAWBHUIYyaTbHBIC CXEMBI 3AIIUTHI aHAJOTOBBIX BXOJOB OT MPEBBIILCHUS 0 TOKY U IO
HaIpPsSHKEHUIO;
— MHAMKALMs CTaTyca MOMYJIS:
1) umHauKanus cratyca MOIYJIS;
2) MHIMKAIUS CTaTyca aHaJIOTOBBIX BXOJIOB;
3) oaMH MOJIB30BATEILCKHUI CBETOIUO;
4) BO3MOXXHOCTb OTKIIFOUCHHS MHIUKAIMHU JUTSI CHIDKCHUS SHEPTOMOTPEOICHUS.
Moaynb 3aHMMaeT B KpeWTe OJHO NocagouyHoe Mecto. Ha nuueBoil maHenn MOIYJis
pacnosaraercsi pa3beM s MOAKIIOUEHHUS aHAJIOIOBBIX BXOA0B U CBETOANOHBIE NHINKATOPHI
COCTOSIHMSI MOJYJISl M Ka)KJIOTO KaHaJIa.
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2.10.4 TexHnueckue XxapakTepUCTUKH

TexHUYeCcKre XapaKTEPUCTHUKNA MOYJISl TPUBECHBI B Tabmute 2.37.

Tabnuua 2.37

HanmeHnoBaHnue napamerpa

3HaueHue

KonnuecTBo KaHainoB

quBIpe KaHaJia, COCTOAIINE U3 BOCbMH TOKOBBIX
BXOJOB M BbIXOJa IMUTAaHUA JAaTUYHUKOB

["anpBanmyeckas pa3Bsizka

Mexny kanaimamu 1,5kB;
MEXIy KaHaiamMH U cxemon moayis 1,5kB;
MEXy KaHajamu u 3a3emiieHrem 1,5kB

CocrosiHHE KaXJ0Tr0 KaHajla 1 BXoJa, COCTOSIHHUC

Manukanmsa wozyIs

Hanpsoxenue nutasus, B Ot 1010 30
I"abapuTHBIE pa3Mepsl, He Goree 265%19k30
Macca, r, He Oonee 350

TOKOBBII BXOJI

Tun Bxonos

Toxoserii. C QyHKIMEH pacmo3HaBaHUS OOpbIBA
JIMHUN

Paboune nuamna3oHbl Ot O o 5MA
Ot 0 1o 20MmMA
Ot 4 no 20mMA
Pazpsanocts AL, 6ut 16
Bpemst uzmepenus, mc, He 6omee 2
JlonycTrMoe HarpspkeHHe Ha BXoje, B 30
MakcumanbHOe HalpsbkeHue Ha Bxoje, B +30
3anuTa OT IPEBBIIIEHUS IO TOKY Ha

3ammTa OT TMOmajaHus CTOPOHHETO Ha-
MPSKEHUS

YCTOWUHUBOCTh K CETEBOMY HAIPSKEHUIO Tepe-
MEHHOTO0 ToKa 242B

BBIXO,Z[ IIUTAaHUA JAaTYUKOB

Hamnpspkenue nuranus Beixona, B 24
MaxkcuMaJIbHBIA TOK BBIXOIa, MA 180
3amuTa OT IPEBBILIEHUS 110 TOKY Ha
3amuTa OT MOMaJaHus CTOPOHHETO Ha- Jla

MPSHKEHUS
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2.10.4.1 Merposiorn4eckue XapakTepruCTUKU
Mertponoruueckue xapakrepucTuku moayis Al32-24 npusenens! B Tabiuie 2.38.

Tabnuua 2.38

Jlnanazon Jluana- Mpeneast pomyckaemoin | [lpexennl momyckaemMol [10-
BXOJHBIX 30H BbI- OCHOBHOW TNpUBeJCHHOM NOJIHUTEJbHOM TPHUBEACHHOM
CHUTHAJIOB XOQHBIX norpemHocTd, % ot | morpemHoctu, % ot AUana3o-
CUTHAJIOB | 1MAaNa30HAa U3MeEpeHUit HAa U3MepeHU
Ot O 1o 5MA
+0,1 % +0,00125 %
Ot 0 1o 20MA
16 our

Ot 4 no 20MA

A +0,05 % +0,000625 %(°

2.10.5 VYerpoiicTBo 1 pabota

2.10.5.1 VYecrpoiicTBo MOmyns

B crpykType MOmyns MOXKHO BBIICTUTH JBAa OCHOBHBIX THMA (PYHKIIMOHATHHBIX Y3JIOB.
[TepBrrit TUTT —3TO «0OMIasA» YacTh. OHA CONEPKUT MUKPOKOHTPOJIIIEP CO BCIIOMOTATEIIbHBIMU
ANEKTPOHHBIMA KOMITOHEHTaMHU JUIsl BBITIOJIHEHUS TPOTPAMMBI MOJYIS, MPenoopadoTKu
JAHHBIX OT KaHAJIOB BBOJA, CBSA3HM C MOJYJEM IIEHTPaIbHOTO Mpoleccopa U T.I., UCTOUHUKH
nuTaHus, (GOPMHUPYIOIIME HEOOXOAWMBIC HANpPsOKEHUs IS (DYHKIMOHHPOBAHUS MOJYIIS.
Bropoit Tun QpyHKIMOHANBHBIX Y3JI0B — KaHalbl BBOAA. B mocieqHue BXOIAT 3JEKTPOHHBIE
KOMITOHEHTBI 11 TOJKIIOUEHUS BHEIIHUX CHUTHAJIOB M MX TMpeoO0pa3oBaHUs B BUJ,
HEOOXOMUMBIM It  00pabOTKM  «oOIel»  YacTbio, JJICKTPOHHBICE  KOMITOHEHTHI,
o0ecreunBaIINe TaThbBAHUYECKYI0 H3OJISIHMI0O, U KOMIIOHEHTHI, (HOpPMHUPYIOIINE MMHUTAHUE
«M30JIMPOBAHHOM» YacTU. MoOAyib COAEPKHUT 4YEThIpe KaHajla BCE OHHU peaTr30BaHbl
UJCHTHYHO.

OO6mast yacTh peanu3oBaHa Ha 0a3e 32a3psaHOTO MUKpoImpoiieccopa ¢ BHyTpeHHuM O3Y u
Flash u mporpammupyemoii norudeckoit marpunie CPLD ais mpeoOpa3oBaHUS JaHHBIX.
OO6m1ast 9acTh TaKXKe COMCPKUT COOCTBEHHBIM HCTOYHUK nuTaHus +3.3 B, cxeMy WHIUKAIUHU C
uctouyHukoMm nutanus +3.3B, mamsate EEPROMmns xpanenus peako n3MeHsIeMbIX 3HAYCHHHA
U KOHCTaHT (CepUiHBIN HOMEp yCTPOWCTBA, BEPCHsI MOYJIs, BHYTPEHHSIS KOHUTypaIus).

Kaxnplif kaHan npenctaBiseT coOOW 3aKOHYCHHYIO CXEMYy BOCBMHU HM3MEpHTENeH TOKa ¢
TraJIbBAHUYECKON U30MsAIMe 1o 1udpoBbIM uHTEpdEiicaM W MO TUTAHUIO U OJHOTO
ralbBAHWYECKH  M30JUPOBAHHOTO  BBIXOJA TNHTAHWUA JAaT4uKOB. IluTanwe  KaHama
OCYILIECTBIISIETCS. OT TajbBaHUYECKH H30JIMPOBAHHOIO HCTOYHHKA IMHTAHUS MOCTOSHHBIM
HanpsbkeHueM +3.3B.

N3mepurenb Toka ocHOBaH Ha npenu3noHHOM ALl 1 mpenru3snoHHOM HCTOYHHKE OMOPHOTO
nanpsokenus. ALl usmepsieT najeHrue HaNpsDKEHUS HA MPEIM3UOHHOM, BBICOKOCTAOUILHOM
pesuctope HoOmMuHATIOoM 100 OM. B coctaB m3amepurens Takke BXOAUT CXeMa 3allUThl OT
MIPEBBILICHUS 110 TOKY U HAPSHKEHUIO.

Breixoq nuTanums matyukoB peanu3zoBaH Ha MoayinbHoM DC-DC mpeobpazoBartene u
COJIEP’KUT CXEMY 3aIUTHI OT MPEBBIIICHUS 10 TOKY U HaIIPSHKEHHUIO.

2.10.5.2 Pa6ota Mmomys

[Tocne mogaun nuTaHUst MOAYJIb HAXOUTCS B cocTostHuU PowerDown.

BxiroueHue Moaysis NPOMCXOAUT MO KOMaHJE OT MOJYJS LEHTPaJIbHOIO Ipoleccopa, a
UMEHHO: ycTaHOBKOH curHama «PwrOff» B cocrosiaue snormueckoir «1». [To ymomuaHuio
MOCJ€e BKJIIOYEHUS MOMYJsl Bce KaHaiubl HaxoasaTcsa B coctossHuM «BbIKJI», uctounmku
IMUTAHUS KaHAJIOB BBIKIIIOUCHBI, BCIIOMOTATCILHBIC CXEMEI OTKIIOUCHBLI WMIIM HaXOHATCS B
AHEProcOEperaroIeM pPeKUMe, MHUKPOKOHTPOJUIED HAXOAMTCS B COCTOSSHUM TOTOBHOCTH K
00MeHy ¢ MOJIyJIEM I[EHTPATBLHOTO MPOIIECCopa.
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BxiroueHne kaHaima MOAYJIS TMPOWCXOAUT MO KOMaHIE OT MOJYJsS IEHTPaIbHOTO
npoueccopa. Ilpomecc BkIIOYEHMs] KaHala BKIIOYAaeT B ce0s 3allyCK H30JIMPOBAHHOTO
MCTOYHUKA MTUTaHMS COOTBETCTBYIOIETO KaHaa, nHUIManu3amuio ALIL.

W3mepenue 3HadeHHs] TOKa Ha BXOJI€ KaHaja MPOUCXOAUT B aBTOMAaTHYECKOM PEXHUME U
BBIYUTHIBACTCS C MEPUOIOM 2 MC MOAYJIEM IIEHTPaIbHOTO Tporeccopa. Bpems usmepenus He
MIPEBBINIAET 2 MC.

Monynbe TpenocTaBliseT HU3MEPEHHOE 3HA4YCHHWE CUTHala B (U3HYECKUX EIUHUIAX
u3Mepenns: kanama (MA). CpeacrBamu mporpammuoro obecredenuss MIIT konTposiepa
ITJIK3000 mpousBoauTcst mpeoOpa3zoBaHWe 3HAuYeHUS B (U3MYECKHX EIUWHHUIAX K
WHXCHEPHOMY JMAala30Hy HM3MEPEeHUs TMOAKIIOYEHHOTO JaTyuKka [UIS HCIOJIb30BAaHUS B
ACVYTIIL

C HacTpanBaeMoil IepuoINYHOCTHIO MOAYJIb CAMOCTOATEILHO MOXKET KOHTPOJIUPOBATh BXO/I
KaHaja Ha mpeaMeT oOpbiBa TUHUU. OOpHIBOM JIMHUU CUUTAETCS TOK B JIMHUU MeHee 4 MA.
[Ipyn BO3HMKHOBEHHH OOpBIBA JUHUW MOIYJIb WH(POPMUPYET 00 3TOM aBapUMHOM COOBITHH
MOJYJIb LEHTPATLHOTO TMpoIeccopa W OTOOpakaeT CHUTHANl AaBapUHOW WHIUKAINH
COOTBETCTBYIOIIETO KaHala Ha MepefHed maHenu Momayias (eciu WHAMKAIMS MOMYIS
BKIIIOUECHA).

2.10.5.3 Ha3znauyeHue KOHTAKTOB pazbemMa JjIsl OAKITIOUYCHHS Harpy3Ku

JIvHMM A7 TOAKIIOUEHMs] BHEIIHMX JJIEKTPHUUYECKUX Lened K KaHalaM BBOJA-BbIBOJA
BBIXOZAT Ha pa3zbeM Tull RJ-21 pacrnonoxeHHbIi Ha TUIIEBON YaCTH MOIYJIS.

Jl1sl TOAKIIIOYEHHST MOXKHO HUCIIOJIb30BaTh YK€ TOTOBbIE IIHYPhl C HEOOXOAUMBIM Pa3beMOM
U TOJKJIIOYEHHBIM 2541apHbIM KabeneMm. Kabenbp MMeeT CTaHIapTHYIO IIBETOBYIO PACKIAIKY
(cooTBeTCTBHE HOMEpPOB KOHTAKTOB Ha pa3beMe IBeTaM IPOBOJHUKOB). Ha3HaueHme
KOHTAaKTOB pa3beMa M UX COOTBETCTBUE MapaMm B 2541apHOM Kaleie NMPUBEACHO B TabiuUIe
2.39.

Tabnuna 2.39

Tun u HoMep KaHaJa Curnan Homep Homep napbi Ber
KOHTaK- Kabenst
Ta RJ-21
Beixon ABap 3 «+» JInnnga «A» 26 benbrit
CUTHAJIH- 1
3aIuu ABap 2 «—» JInausg «B» 1 Cuunit
ABap 3 «—» Jluans «A» 27 benprii
2
ABap 2 «+» Jlunusa «B» 2 OpaHXeBbIid
ABap 4 «+» Jluans «A» 28 benprii
3
ABap 1 «—» Jlunus «B» 3 3emneHsblit
ABap 4 «—» Jlunus «A» 29 benbrit
4
ABap 1 «+» Jlunusa «B» 4 Kopuunesbiit
Jluaus «A» 30 Benbrit
He ucnons3yercs 5
JIunusa «B» 5 Cepprit
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Tun 1 HoMep kaHaJIa Curnanu Homep Homep napsl Ber
KOHTAK- Ka0eust
Ta RJ-21
Kanan 4 + Bxox 31 Jluausg «A» 31 KpacHsit
+ Bxox 32 JIuaus «B» 6 ° Cunnit
+ Bxox 29 Jlnans «A» 32 Kpachuprit
+ Bxox 30 JIuaus «B» 7 ! OpanxeBblii
+ Bxong 27 JIuaus «A» 33 Kpacupbiit
+ Bxox 28 Jlnans «B» 8 ° 3eneHnli
+ Bxoxg 25 JIuaus «A» 34 Kpacupbiit
+ Bxox 26 JIunus «B» 9 ° Kopuunessrit
+24B 4 Jlunus «A» 35 Kpacuprit
-24B 4 Jluans «B» 10 10 Cepsiit
Kanan 3 + Bxox 23 Jluausg «A» 36 YepHblii
+ Bxox 24 JIunus «B» 11 H Cuunit
+ Bxox 21 Jlnans «A» 37 UYepHbiit
+ Bxox 22 JIunus «B» 12 e OpanxeBblii
+ Bxox 19 JIuaus «A» 38 UepHbiit
+ Bxox 20 Jlnans «B» 13 3 3eneHbli
+ Bxox 17 JIuaus «A» 39 UepHbiit
+ Bxox 18 JIuaus «B» 14 o Kopuunessrit
+24B 3 JIunus «A» 40 UYepHbiit
-24B 3 JInans «B» 15 o Cepsiit
Kanan 2 + Bxox 15 Jluaug «A» 41 Kenrerii
+ Bxox 16 Jlnans «B» 16 10 Cuunit
+ Bxox 13 JIuaus «A» 42 Kentorii
+ Bxonx 14 JInnug «B» 17 L OpanxeBblii
+ Bxox 11 Jluans «A» 43 JKenrerit
+ Bxox 12 JIuaus «B» 18 19 3eneHbIi
+ Bxox 9 JIuaus «A» 44 Kentorii
+ Bxox 10 Jlnans «B» 19 9 Kopuunessrit
+24B 2 Jlunusa «A» 45 Kenterit
-24B 2 JIuans «B» 20 20 Cepsiit
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Tun 1 HoMep kaHaJIa Curnanu Homep Homep napsl Ber
KOHTAK- Kaleust
Ta RJ-21
Kanan 1 + Bxon 7 JIuaus «A» 46 dDuoseToBLIN
+ Bxonx 8 JIuaus «B» 21 2 Cunnit
+ Bxon 5 Jlnans «A» 47 dDuosieToBBIN
+ Bxox 6 JIuaus «B» 22 2 OpanxeBblii
+ Bxox 3 JIuaus «A» 48 dDuoseToBLIN
+ Bxon 4 Jluans «B» 23 23 3eneHsnli
+ Bxon 1 JIuaus «A» 49 dDuoseToBLIN
+ Bxox 2 JIunus «B» 24 24 Kopuunessrit
+24B1 Jluans «A» 50 ®uoneToBbII
-24B 1 JInans «B» 25 2 Cepsiit

2.10.5.4 WHpukanus MOIYIS

B Ttabmmne
COCTOSTHUE MOTYJIS.
Tabauua 2.40

2.40 mpuBeIeHO TOBEIEHUE CBETOAMOIHBIX HWHAMKATOPOB, OTPAKAOIIUX

Ceetoauon

Ha3nauenue

Ceeroquon “PWR?”. 3eneusrii

IIutanue:

HE FOPUT — IUTAHUE OTKIIIOUYCHO;
roput - nutanue BKJIIOYEHO

Ceeronuon “ERR”. JIByxuBeTHbIN

Ommoka:

HE TOPHUT — HET OIINOKH;
KpacHBIN — OIIHOKa;

3€JICHBIN — peaKivs Ha COOBITHE

Cserognon “WRK". JIByxuBeTHbIi

Pexxum paboThI:

HE TOPUT — MOIYJIb HE 3arpYXKeEH,
3eJIeHbIN — paboTa,

KpacHBI — HU3KO€ SHEPronoTpedIeHne

Cseroanon “BLK". Kpachsblit

bioxuposka:
HE FOPUT — PEKUM OJIOKUPOBKH HE aKTHBEH;
TOPUT — PEKUM OJIOKHPOBKU aKTHBEH

Ceeromuon “BUS”. JIByx1BeTHBIN

CBs3b ¢ KperTOM:

HE TOPUT — CBSA3b OTCYTCTBYET;
KpacHBIN — Ilepeaya,
3€JICHBIN — IPUEM

Ceeromuon “USR”. JIByXIIBETHBIIH

HacrtpanBaeMsblii OIb30BaTENBCKUIN IO

B tabnune 2.41 npuBeaeHoO MOBeAEeHWE MHIUKATOPOB, OTPAXKAIOIIUX COCTOSHHUE KaHAJIOB
BBO/Ia, BBIXOJ0B IIUTAHUS JATYMKOB U BBIXOJ0B CUTHAJIN3AallUN.

KPAY3.035.004P> 109




Tabnuma 2.41

Cetoamnona Ha3navenue
Cseromnonsl «CASCADE WORK» VYka3bIBaeT Ha peKUM padOTHI KaHAA!
(1- 4). TOPUT — KaHaJl aKTUBUPOBaH;
HE TOPUT — KaHaJl He aKTUBUPOBAH
3eneHsblit
Cseronnonst «KCASCADE SELECT» Texymuii oToOpakaeMblii OJIOK:
(1-4). TOPUT — KaHaJIbI 0JI0Ka 0TOOpaXKatoTCH,
HE TOPUT — KaHaJIbI 0JIOKA HE 0TOOpaxaroTCs
3eneHsblit
Ceerognonsl «STATUS».JIByX1IBeTHBII Jnama3oH:
3€JICHBI — MHIULMPYEMBIN BXOJ HAXOUTCS B
paboueM Jauarna3oHe TOKOB;
KpPacHBIN — BXOJI HAXOJUTCS HE B AMANa30HE
pabounx TOKOB
Ceeromuoasl <KALARM/PS_ON» (1 — 4). Brixon curHanu3aniy v BEIXO MUTAHUS
JIByXIIBETHBIH JATYUKOB (MHIMKAIIUS TOIICPEMEHHAN):
3€JIEHBI — BBIXO]l MTUTAHUS aKTUBHPOBAH;
KpPaCHBIN — CUTHAJIN3allisI aKTUBUPOBAHA,
HE TOPHUT — BBIXOJI TUTAHUS HE aKTUBUPOBaH /
CHUTHAJIM3allMs HE aKTUBUPOBaHA
2.10.6 Hcnonb3oBaHue 1Mo Ha3HAYCHUIO

2.10.6.1 DxcrryaTanOHHBIC OTPAHUYCHUS

SAIIPEHIAETCS skcnmyaTanus MOy B LEMSAX ¢ MAaKCUMaJIbHBIM HAIpPSyKEHUEM CBBILIE
30B!

3AIIPEIIIAETCS mnonmaBaTh Ha aHANOTOBBIM BXoa TOK cBbime 20 MA, TPHUKIAILIBATH
HarpspDKeHne 00paTHOM NMOJIpHOCTH!

3AIIPEHIAETCS nonaBath Ha BBIXOJ NUTAaHUS 1aTYMKOB CTOPOHHEE HaINpsKeHHe!

[IpeBbilieHNEe HAMPSOKCHHS] ¥ TOKA MPHUBEAET K cpabaThIBAHUSM DJIEMEHTOB 3aIHMTHI, YTO
MPEIOTBPATUT BBIXOJ U3 CTPOs KaHasia BBojAa. OHAKO B KPUTHUECKUX CIydasX MPEBBIIICHHUE
HAMpPsDKEHUS U TOKA MOXKET MPUBECTHU K BBIXOAY U3 CTPOs KaHala BBOjA. Takoil Moayib Oyaer
CUMTATHCS BBIMIEAIIMM M3 CTPOS MO BHHE MOTPEOUTENs U rapaHTUHBIE 00s3aTENbCTBA Ha
3TOT Cllydail HE PaclpOCTPAHSIOTCS.

Ecnu mox Bo3neiicTBMEM HMHTEHCHBHBIX NOMEX HaOIOAIOTCA JIOKHBIE CpaOaThIBAHUS
CUCTEMBI TUarHOCTUKH COCTOSIHUS KaHAJIOB U KOHTPOJISI 0OphIBa IMHUU, HEOOXOAUMO TIPUHSATH
Mepbl IO CHUKEHHUIO HABOJOK B KaOelsaX BHEIIHEN [enH.

2.10.6.2 Tunossle CXeMBI BKIIFOUEHHUS

Ha pucynke 2.33npuBeneHa TUIIOBas cxeéMa BKJIFOUCHHS KaHajla C MUTAaHUEM JATUYUKOB TI0
TpeXHpOBOHHOﬁ CXCMC OT BHCHIHCTO HCTOYHHKA IIUTAHUA, KOTOpPAsA HCHOJB3YCTCA JId
JTATYMKOB ¢ COOCTBEHHBIM TOKOM TOTpeOsieHus cymectBeHHO Bbime 20MA. Ha kanane moryt
GBITB 3aI[eﬁCTBOBaHBI OT OAHOI'0O 10 BOCBbMHU BXOJOB.
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Pucynox 2.33

Ha pucynke 2.34mpuBeseHa cxema BKIIOUYEHHUS OJHOTO KaHajla ¢ MUTAaHUEM JTaTYUKOB 110
JIBYXIPOBOAHOM cxeme oT monyist Al32-24, ncrionb3yeTcsi BBIXO NMUTAHUS JaTYHMKOB +24 B.
KonndecTBo MCONB3yeMBIX JAaTYMKOB OTFPaHUYEHO CYMMapHBIM moTpebisieMbiM TokoMm 180
MA.
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Pucynok 2.34

JlomyckaeTcsi MOJKIIOYATh JAaTYUKU C COOCTBEHHBIM IOTPEOJCHMEM CYLIECTBEHHO BBIIIE
20 MA 10 TPEXMpPOBOAHOI cXeMe K BBIXOJY MUTaHus AaT4ukoB moayins Al32-24.Ha pucynke 2.35
IpUBeJeHa KOMOMHUPOBAHHAs CX€Ma BKJIIOUEHMSI OJIHOTO KaHajla C MOAKIIOYEHHEM JAaTYMKOB IO
TPEXIPOBOJHOM CXeMe U JaTYUKOB IO JBYXIIPOBOJIHON cxeme. B 3Tom cityuae HE0OX0AUMO yUHUTHI-
BaTh COOCTBEHHBIN MOTPEOISIEMbIl TOK BCEX MOAKIIOYAEMbIX AATYMKOB. KOMMYECTBO AATYMKOB C
MUTAHUEM OT MOJIYJIsI OTPAHMYEHO CyMMapHBIM MOTpebsseMbiM TokoM 180MA.

aviE)  AI32-24

+ BXOd | 49

CD —{ +Bxoge | =

+ BXO[3 | +8
+BXOM | 3
L BXOA5 | 47

+BX0[e6 | 2
CD — +Bxoar| e
+Bxons |

-24V 1 | 25

Pucynok 2.35
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2.11 Moayab anajioroBoro Beoaa Al-32-Hart

2.11.1 Hasnauenune

Monyne Al-32-Hartnpegna3znaden ajs U3BMEPEHHUS TOKOBBIX CHUTHAJIOB MIOCTOSTHHOTO TOKA B
nuanaszone oT 4 1o 20 MA ¢ BO3MOXHOCTBhIO OOMEHa C TOJKIIOYCHHBIMA yYCTPOMCTBAMH TI0
nporokosny HART.

OcHoBHbBIE 0COOEHHOCTH

— ueTblpe KaHasa (0 BOCEMb BXOJOB) C MHAMBUAYaJIbHOH rajJbBaHUYECKOW pa3BsA3KoOil, Ka-
JKJbIA KaHaJ COJICPIKUT:

1) nBa «curma-mgenbra» ALIT,
2) MHIUBUAYaAIbHBIA TPEIU3NOHHBIA UCTOYHUK OTIOPHOTO HATIPSKCHHUS,
3) rayibBaHUYECKU pa3BsA3aHHbBIN HCTOYHUK MUTAHUS VIS TaTUNKOB;
4) HART-mozem;
5) BXOIHOH (pUIBTp IS 3ALIUTHI OT JCKTPOMArHUTHBIX TOMEX;
6) curHai TpeBory,

— KOHTpOJIb 0OpbIBa JIMHUH,

— UHAMKAISA COCTOSIHUS KaXKI0T0 KaHaa.

Buemrnuit Bua Moaysis mokasa Ha pucyHke 2.36

2.11.2 CocraB Moyst

Monyne Al-32-Hartconepxur:
— ympaBasiomi 32pa3psaaHbiii Mukpomnporeccop ¢ Bayrpeaaum O3Y u Flashnmamsteio as
MPOTpaMM U JaHHBIX;
—  MPOTrpaMMHPYEMYIO JOTHYECKYIO MATPUILY JJis TPeoOpa3oBaHUs JaHHBIX;
—  OOLIUI UCTOYHUK ITUTAHUS,
— JaT4MK TeMIepaTyphl Ha IJIaTe MOAYIIS,
— I3V na mare Momyns Ui XpaHeHUs: KOHPUTypaluy ¥ KaTuOpOBOK,;
— deThIpe KaHana (M0 BOCEMb BXOJIOB) C MHMBH/YaJIbHON TralbBAHUYECKOW Pa3BI3KOH, Ka-
JKJIbIA U3MEPUTEIbHBIA KaHaJ COICPIKUT:
1) BoceMb aHAJIOTOBBIX BXOJIOB C (PHIIBTPOM ISl 3aLUTHI OT SJICKTPOMATHUTHBIX ITOMEX;
2) nBa «curma-aeiabta» AL (paspsanocts 16 6ur);
3) mperu3nOHHBIA KCTOUHUK OMTOPHOTO HAMPSHKCHUS;
4) HART-mozewm;
5) rajbBaHUYECKH Pa3BsI3aHHBIA HCTOUHUK MTUTAHUS [T JaTIYHKOB;
6) MHIUBUIyaIbHBIC CXEMBI 3aIUTHI AHAJIOTOBBIX BXOOB OT IPEBBIMICHHS 110 TOKY U 110 Ha-
MPSIKEHUIO;
— HWHIUKAIUIO CTaTyca MOMYJIA:
1) uHAMKALKIO CTaTyca MOYJIS,
2) WHIUKAIMIO CTaTyca aHAJIOTOBBIX BXOJIOB;
3) OIMH MOJIB30BATEIBCKHI CBETOIMO;
4) BO3MOXHOCTb OTKJIFOUCHHSI MHIAUKALUH JIJISI CHUKCHUS SHEPTrOMOTPEOICHHS.
Moaynb 3aHMMaeT B KpeWTe OAHO NocagouyHoe Mecto. Ha nuueBoil maHenn MOIYJis
pacrnosiaraeTcsi pa3beM JJis MOJKIIIOUEHHS] aHAJIOTOBBIX BXOJOB U CBETOJUOIHBIEC UHIUKATOPHI
COCTOSIHUSI MOIYJISl M KaXJOr0 KaHasa.
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2.11.3 TexHnueckue XxapakTepUCTUKH

TexHUYecKkne XapaKTEPUCTHUKUA MOIYJISl TPUBECHBI B Tabmuiie 2.42

Tabnuna 2.42

HanmeHnoBaHnue nmapamerpa

3HaueHue

KonnuyectBo KaHainoB

quBIpe KaHaJia, COCTOAIINE U3 BOCbMH TOKOBBIX
BXOJOB M BbIXOJa IMIUTAaHUA JATUYHUKOB

["anpBanmyeckas pa3Bsizka

Mexny kanaimamu 1,5xB;
MEXy KaHaiamH 1 cxemon moayis 1,5kB;
MEXy KaHajiamu u 3a3emiieHrem 1,5kB

CocrosiHHE KaXJ01r0 KaHajla 1 BXoJa, COCTOSIHHC

anukanms N—

Hanpsxenne nuranus, B Or 1070 30
["aGapuTHBIE pa3Mmepsl, He Ooree 265%19x30
Macca, r, He Oonee 350

TOKOBBI BXOJ

Tun Bxonos

ToxoBerii. C QyHKIMEH pacmo3HaBaHUS OOpbIBa
JIMHUN

Paboune nuamna3oHbl Ot 4 no 20mMA

Pazpsanocts ALLL, 6ut 16

Bpemst uzmepenus, mc, He 6omee 2

Oo6wmeHn no nporokony HART Ja

JlonycTuMoe HalpspkeHHe Ha BXoje, B 30
MakcumanbHOE HanpsoKeHHe Ha Bxoze, B +30

3amuTa OT IPEBBILICHUS 110 TOKY Ha

3ammTa OT TMOmajaHus CTOPOHHETO Ha-
MPSKEHUS

YCTOWUHUBOCTh K CETEBOMY HAIPSIKEHUIO Tepe-
MEHHOTO0 ToKa 242B

BBIXO,Z[ IUTAaHUA JATYUKOB

Hamnpspkenue nuranus Beixona, B 24
MakcUMaJILHBIN TOK BBIXOJA, MA 180
3amuTa OT IPEBBILIEHUS 110 TOKY Ha
3amuTa OT MOMaJaHus CTOPOHHETO Ha- Jla

MPSHKEHUS
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2.11.3.1 Merposiorn4eckue XapakTepruCTUKU
Mertponoruueckue xapakrepucTiuku moayis Al-32-Hartnpusenens: B Tabnuue 2.43.

Tabnuua 2.43

Jlnanazon Jlnanazon IIpenennbl nonyckaemMoi IIpenennst fonyckaemMoii
BXOJIHBIX BBIXOHBIX OCHOBHOM NpUBeIEeHHOI JAOMOJIHUTEILHOM NPUBe/IeH-
CUTHAJIOB CUTHAJIOB norpeumHocTd, % or HOIi morpemHocTH, % ot
AMANa30Ha U3MepeHHu i AMANa30Ha U3MepeHu i
Ot 4 1o 20MA | 160ur
+0,1 % +0,00125 %(C

211.4 YcrpoiictBo 1 pabora

2.11.4.1 YcTpolCTBO MOTYJIS

B crpykType MOayns MOXKHO BBIIETUTH JBa OCHOBHBIX THMA (PYHKIIMOHAIbHBIX Y3JIOB.
[TepBsIiii TUTT —3TO «0OMIas» yacTh. OHA COACPKUT MHUKPOKOHTPOJLIEP CO BCIIOMOTATeIbHBIMH
ANEKTPOHHBIMU KOMITOHEHTaMHU [UIsl BBIIIOJIHEHUS MPOTPaMMbl MOJYIS, MpenoopadoTKu
JAHHBIX OT KaHAJIOB BBOJA, CBS3M C MOJYJEM IIEHTPaIbHOTO MPOIeccopa U T.I., UICTOUHUKH
nuTaHus, (GopMUpYIOIIMEe HEOOXOAUWMbIEe HANpsHKEHUs Ui (QYHKIMOHHPOBAHUS MOIYIIA.
Bropoii Tun QyHKIHOHANBHBIX y3JI0B — KaHAIBI BBOAA. B mocieqHue BXOIAT IEKTPOHHBIC
KOMITOHEHTBI JJIsS TMOJKIIIOUEHUS BHEUIHMX CHUTHAJOB M MX IMpeoO0pa3oBaHUs B BUJ,
HeoOXomuMBIA  ansi  00pabOTKM  «OOmIei»  YacThio, JJIEKTPOHHBIE  KOMIIOHEHTHI,
o0OecreurBaoIIie TadbBaHUYECKYI0 H3OJISILHMIO, U KOMIIOHEHTHI, (hOpMHUpYIOIIUE MHUTaHUE
«M30JIMPOBAHHOW» YacTU. MOAYibh COACPKHUT 4YEThIpe KaHalla BCE OHU peaTrn30BaHbI
UJCHTUYHO.

OOm1ast yacTe peanu3oBaHa Ha 6aze 32-pa3psAHOr0 MUKpoIipoleccopa ¢ BHyTpeHHHM O3Y u
Flash u mporpammupyemoii norudeckoii marpuiie CPLD mms mpeoOpa3oBaHHS JaHHBIX.
OO01mas 9acTh TakKe CONEPKUT COOCTBEHHBIN UCTOYHUK NUTaHus +3.3 B, cxeMy HHIUKALIUU C
ncrouHrkoM nutanus +3.3B, mamare EEPROMansa xpanenust peko n3MeHsIeMbIX 3HAUCHHIA
Y KOHCTaHT (CepUiHBII HOMEp yCTPOWCTBA, BEPCHSI MOYJIS, BHYTPEHHsISI KOH(UTYpausi).

Kaxxnprit kaHaja mpeicTaBiseT cOOOM 3aKOHYCHHYIO CXEMY BOCBMH H3MEPHUTENICH TOKa C
rajJbBaHUUYECKOW M30AIMed 1Mo HUpPOBBIM HMHTepdelicaM U MO0 NHUTAHUIO U OIHOTO
rajlbBAHUYECKH  M30JUPOBAHHOTO  BbIXOAA MHUTAaHUA  JAartyukoB. Ilutanwe  kaHana
OCYIIECTBISICTCS OT TaTbBAaHUYECKH HW30JIHPOBAHHOIO HUCTOYHUKA IHTAHUS TOCTOSHHBIM
HanpspkeHueM +3.3B.

N3meputens Toka ocHOBaH Ha mperu3noHHOM ALl U npenu3noHHOM HCTOYHUKE OIIOPHOTO
Hanpspkenusa. AL u3mepsier mageHve HanmpsDKEHUS Ha MPEIU3MOHHOM, BBICOKOCTAOMILHOM
pesucrope HoMuHanoM 100 Om. B coctaB m3mepuTens Takke BXOAUT CXeMa 3allUTHI OT
MIPEBBILICHUS 110 TOKY U HANPSKEHUIO.

Breixoq nuTanums matyukoB peanu3zoBaH Ha MoayinbHoM DC-DC mpeobpaszoBartene u
COJIEP’KUT CXEMY 3aIIUTHI OT MPEBBIIICHUS 10 TOKY U HaIIPSHKEHHUIO.

2.11.4.2 PaGota Mmomys

[Tocne mogaun nuTaHUst MOAYJIb HAXOUTCS B cocTostHuu PowerDown.

BxiroueHue Moaysis NPOUMCXOAUT MO KOMAaHJE OT MOJYJS LEHTPaJIbHOIO Ipoleccopa, a
UMEHHO: ycTaHOBKOH curHasma «PwrOff» B cocrosiHue siormueckoir «1». [To ymomuaHuio
MOCJ€ BKJIOYEHUS MOIYJsl Bce KaHaiubl HaxomsaTcs B coctossHuM «BbIKJI», uctounuku
MMUTAHUSl KaHaJIOB BBIKIIOYEHBI, BCIIOMOTaTEJIbHBIE CXEMBI OTKIIOYEHBI MM HaxXOIITCI B
AHEProcOEperaroIeM pPeKUMe, MHUKPOKOHTPOJUIED HAXOAMTCS B COCTOSSHUM TOTOBHOCTH K
00MeHY ¢ MOJIyJIEM I[EHTPATBLHOTO MPOIIECCopa.

BxiroueHue kaHama MOIyJsl MPOUCXOAUT MO KOMAaHJE€ OT MOAYJA I[EHTPaIbHOIO
mporeccopa. llporecc BKIIOYEHHS] KaHala BKIIOYAaeT B ce0s 3allyCK H30JMPOBAHHOTO
HWCTOYHHKA MUTAHUS COOTBETCTBYIOIIETO KaHana, HunHanu3anuo AL
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W3mepenue 3HaueHUS TOKAa Ha BXOJE KaHala MPOMCXOIUT B aBTOMATUYECKOM DPEXHME U
BBIUUTBIBACTCS C IEPUOJIOM 2 MC MOAYJIEM LIEHTPAIbHOTO Ipoleccopa. Bpems uzmepenus He
MpEeBbIMIAET 2 MC.

Monaynap mpenocTaBiseT HM3MEPEHHOE 3HAueHHe CHTHajla B (DU3MUYECKHX eAMHUIaX
u3Mepenns kanana (MA). CpencrBamu mporpammuoro obecnieuenus MILIIT koHTpomiepa
IIJIK3000 mnpousBoguTcsi mpeoOpa3oBaHWE 3HAYEHUS B  (DU3UYCCKUX EAUHUIAX K
WH)KEHEPHOMY [Mala30Hy HW3MEPEHUs NOJKIIOYEHHOIO MJaTdyMKa [UIs HCIOJb30BAaHUS B
ACVYTIIL

C nactpanBaeMoil NEPUOTUYHOCTHIO MOIYJIb CAMOCTOSITEIEHO MOYXKET KOHTPOJIUPOBATh BXO/]
KaHaia Ha npeaMer oOpsiBa TMHUU. OOpBIBOM JIMHUM CUMTAETCS TOK B JIMHUM MeHee 4 MA.
[Ipr BO3HMKHOBEHUH OOpBIBA JIMHUU MOAYNb WHPOPMHPYET 00 3TOM aBapUWHOM COOBITUH
MOJyJb LEHTPAlIbHOIO IIpoLeccopa M OTOOpakaeT CHUTHal aBapUWHOM WHAMKALUU
COOTBETCTBYIOIIETO KaHaJlla Ha MepeiHed maHenn Monayis (eciu WHAMKAIMS MO
BKJTIIOYEHA).

2.11.4.3 Ha3nayeHHe KOHTAKTOB pazbeMa IJIsl TIOJKITIOUEHHS Harpy3Ku

JInHMM 118 TNOJKIIOYEHHWs] BHEIIHMX JJIEKTPUYECKUX LEMEeW K KaHalaM BBOJA-BbIBOJA
BBIXOJIAT Ha pazbeM Tull RJ-21 pacmonokeHHbIN Ha JIMIIEBOW YacTH MOIYJIS.

ILJ'DI MOAKIIIOYCHHA MOKHO HCIIOJIB30BATH YJKC I'OTOBBIC IIHYPLI C HGOGXOI[I/IMBIM PasbEMOM
Y TMOJKIIOYCHHBIM 2541apHpIM KaOeneMm. Kabenb uMeeT CTaHAapTHYIO IIBETOBYIO PACKIIAIKY
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBeTaM TPOBOAHMKOB). HasnaueHwue
KOHTAaKTOB pa3beMa U HUX COOTBETCTBHUE TMapaMm B 2541apHOoM kalese MpUBEACHO B TaOIHUIle
2.44.

Ta0onuua 2.44

Tun u HoMep KaHaJa Curnana Homep Homep napsi BeT
KOHTAaK- Kabeas
TA RJ-21
Boixox ABap 3 «+» Jlunus «A» 26 Beubrii
CUTHAIIU- 1
3aid ABap 2 «—» Jlnans «B» 1 Cuunii
ABap 3 «—» Jlunus «A» 27 benprit
2
ABap 2 «+» Jluans «B» 2 OpanrkeBblIii
ABap 4 «+» JIunus «A» 28 benbrit
3
ABap 1 «—» Jlunus «B» 3 3eneHbli
ABap 4 «—» Jluans «A» 29 benprii
4
ABap 1 «+» Jlunusa «B» 4 Kopuunessrit
JInnnsa «A» 30 Benbrit
He ucnions3yercs 5
Junusa «B» 5 Cepsiit
Kanan 4 + Bxox 31 JIuaus «A» 31 KpacHbrlii
6
+ Bxox 32 Jlnans «B» 6 Cuunii
+ Bxox 29 JIuans «A» 32 KpacHbrii
7
+ Bxox 30 Jlnans «B» 7 OpaHXeBBbIid
+ Bxox 27 Jlnans «A» 33 Kpacuprit
8
+ Bxox 28 JIuans «B» 8 3eNeHbIit
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Tun 1 HoMep kaHaJIa Curnanu Homep Homep napsl Ber
KOHTAK- Kaleust
Ta RJ-21

+ Bxox 25 JIuaus «A» 34 Kpacubiit

+ Bxopn 26 JInnnsa «B» 9 > KopryneBslii

+24B 4 Jlunus «A» 35 Kpachuprit

-24B 4 Jlunusa «B» 10 10 Cepprit
Kanan 3 + Bxox 23 Jluausg «A» 36 YepHblii

+ Bxox 24 JIuaus «B» 11 H Cunnit

+ Bxox 21 Jlnans «A» 37 UYepHbiit
Kanan 3 + Bxox 22 Jluaus «B» 12 e OpamkeBbIi

+ Bxox 19 JIuaus «A» 38 UepHbiit

+ Bxox 20 Jlnans «B» 13 3 3eneHsbli

+ Bxox 17 JIuaus «A» 39 UepHbiit

+ Bxox 18 JIunus «B» 14 o Kopuunessrit

+24B 3 JIunus «A» 40 UYepHbiit

-24B 3 JInans «B» 15 o Cepsiit
Kanan 2 + Bxox 15 Jluausg «A» 41 Kenrsrii

+ Bxox 16 Jlnans «B» 16 10 Cuunii

+ Bxox 13 JIuaus «A» 42 Kentorii

+ Bxonx 14 JInnug «B» 17 L OpanxeBblii

+ Bxox 11 Jluans «A» 43 JKenrerit

+ Bxox 12 JIuaus «B» 18 19 3eneHbIi

+ Bxox 9 JIuaus «A» 44 Kentorii

+ Bxox 10 Jlnans «B» 19 9 Kopuunessrit

+24B 2 Junusa «A» 45 Kenterit

-24B 2 JInans «B» 20 20 Cepsiit
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Tun 1 HoMep kaHaJIa Curnanu Homep Homep napsl Ber
KOHTAK- Ka0eust
Ta RJ-21
Kanan 1 + Bxon 7 JIuaus «A» 46 dDuoseToBLIN
+ Bxonx 8 JIuaus «B» 21 2 Cunnit
+ Bxon 5 Jlnans «A» 47 dDuosieToBBIN
+ Bxox 6 JIuaus «B» 22 2 OpanxeBblii
+ Bxox 3 JIuaus «A» 48 dDuoseToBLIN
+ Bxon 4 Jlnans «B» 23 23 3eneHnli
+ Bxon 1 JIuaus «A» 49 duoseToBLIN
+ Bxox 2 JIunus «B» 24 24 Kopuunessrit
+24B1 Jluans «A» 50 ®uoneToBbII
-24B 1 JIuans «B» 25 2 Cepsiit

2.11.4.4 VHnukanus MOIYIIS

B rtabmume2.45 mnpuBeneHO TMOBENCHHE CBETOAUOMHBIX WHIMKATOPOB, OTPAKAIOIIUX

COCTOSTHUE MOYJIS.
Tabnuua 2.45

Ceetoauon

Ha3nauenue

Ceeroqunon “PWR?”. 3eneusrii

IIutanue:

HE FOPUT — IUTAHUE OTKIIIOUYCHO;
roput - nutanue BKJIIOYEHO

Cgeronuon “ERR”. JIByxuBeTHbIN

Ommoka:

HE TOPUT — HET OINOKH;
KpacHBIN — OIIHOKa;

3€JIEHBIN — peaKivs Ha COOBITHE

Cserognon “WRK”". JIByxuBeTHbIi

Pexxum paboThI:

HE TOPUT — MOIYJIb HE 3arpYXKeEH,
3eJIeHbIN — paboTa,

KpPacHBIA — HU3KO€ SHEPronoTpedIeHne

Cseroanon “BLK". KpacHhsblit

bioxuposka:
HE FOPUT — PEKUM OJIOKUPOBKH HE aKTHBEH;
TOPUT — PEKUM OJIOKHPOBKU aKTHBEH

Ceeromuon “BUS”. JIByx1BeTHBIN

CBs3b ¢ KperTOM:

HE TOPUT — CBSA3b OTCYTCTBYET;
KpacHBIN — Ilepeaya,
3€JICHBIN — IPUEM

Ceeromuon “USR”. JIByXIIBETHBIIH

HacrtpanBaeMsblii OIb30BaTENBCKUN IO

B Tabnume 2.46 npuBeaeHO MOBEAECHNE MHIUKATOPOB, OTPAXKAIOIIUX COCTOSHHUE KaHAJIOB
BBO/Ia, BBIXOJ0B IIUTAHUS JATYUKOB U BBIXOJ0B CUTHAJIN3allUuN.
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Tabnuua 2.46

Csetoamnon Ha3znauenmue
Cseronnonsl «<CASCADE WORK» VYka3bIBaeT Ha peXUM pabOThI KaHAaA!
(1- 4). TOPUT — KaHaJl aKTUBUPOBaH;
HE TOPUT — KaHaJl He aKTUBUPOBaH
3eneHbIi
Cseronnonsl «KCASCADE SELECT» Texymuii oToOpakaeMblii OJIOK:
(1-4). TOPUT — KaHaJIbI 0JI0Ka 0TOOpaKatoTCs,
HE TOPUT — KaHaJIbI 0JIOKA HE 0TOOpaxaroTCs
3eneHbIl
Ceerogmnonst «STATUS».JIByX1IBeTHBII Jnama3oH:
3€JIEHBIN — UHAULIHUPYEMBINA BXOJ HAXOAUTCS B
paboueM Jauarna3oHe TOKOB;
KpPacHBIN — BXOJI HAXOJUTCS HE B AMAINa30HE
pabounx TOKOB
Ceeromuoasl <KALARM/PS_ON» (1 — 4). Brixon curHanu3aniy v BEIXO MUTAHUS
JIByXIIBETHBIHA JATYUKOB (MHIMKAIUS TTOIICPEMEHHAN):
3€JIEHBI — BBIXOJl TUTAHUS aKTUBHPOBAH;
KpPaCHBIN — CUTHAJIU3allUsI aKTHBUPOBAHA,
HE TOPHUT — BBIXOJI TUTAHUS HE aKTUBUPOBaH /
CHUTHAJIM3alMs HE aKTUBUPOBaHA
2.11.5 Hcnionb3oBanue Mo Ha3HAYEHUIO

2.11.5.1 DxcrutyaTalliOHHBIE OTPAaHUYEHUS

SAITPEIIIAETCSH skcrutyaTanusi MOAYJS B IEMAX ¢ MAKCUMaIbHBIM HANPSX)KEHUEM CBBIIIIE
30B!

3AIIPEIIAETCS mnonmaBaTh Ha aHANOTOBBIM BXxoa TOK cBbime 20 MA, TPHUKIAILIBATH
HarpspDKeHHe 00paTHOM MOJIpHOCTH!

3AIIPEIHIAETCS nonaBath Ha BBIXOJ NUTaHUS 1aTYMKOB CTOPOHHEE HaINpsikeHHe!

[IpeBbilieHNEe HAMPSOKCHHS] M TOKA MPHUBEAET K cpabaThIBAHUSM DJIEMEHTOB 3aIHTHI, YTO
MPEeIOTBPATUT BBIXOJ U3 CTPOs KaHasia BBojAa. OHAKO B KPUTHUECKUX CIydasX MPEBBIIICHHUE
HAMpPSDKEHUS U TOKA MOXKET MPUBECTHU K BBIXOAY U3 CTPOs KaHala BBOjA. Takoil Moayb Oyaer
CUMTATHCS BBIMIEAIIMM M3 CTPOS MO BHHE MOTPEOUTENs U rapaHTUHBIE 00s3aTENbCTBA Ha
3TOT Cllydail He paclpOCTPAHSIOTCS.

Ecnu mox Bo3neiicTBMEM HMHTEHCHBHBIX NOMEX HAOIIONAIOTCA JIOKHBIE CpaOaThIBAHUS
CUCTEMBI TUarHOCTUKH COCTOSIHUS KAHAJIOB U KOHTPOJISI OOphIBa IMHUU, HEOOXOAUMO TIPUHSATH
Mepbl IO CHUKEHHUIO HABOJOK B KaOelsaxX BHEIIHEH LenH.

2.11.5.2 Tunossle CXeMBI BKIIFOYEHHUS

Ha pucynke 2.37 npuBeneHa THUIIOBas cXxeéMa BKIIFOUCHHS KaHajla C MUTAaHUEM JATYUKOB TI0
TpeXHpOBOHHOﬁ CXCMC OT BHCHIHCTO HCTOYHHKA IIUTAHUA, KOTOpPAsA HCHOJB3YCTCA JId
JTATYMKOB ¢ COOCTBEHHBIM TOKOM TOTpeOsieHus cymectBeHHO Bbie 20MA. Ha kanane moryt
GBITB 3aI[eﬁCTBOBaHBI OT OAHOI'0O 1O BOCBbMHU BXOJOB.
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cavi [ ] AlI32-Hart
+Bxoa1 | ¢
—{ +Bxonz|
+Bx0n3 | 8
+Bxoa4 | 1
| | | 1 | +BXOA5 | ¢7

WICTOUHIK =it B
nHT(;HHﬂ CD CD —j==n=
LBxo08| 2

LI B
1 1 ]- 24V 1| 25

Pucynox 2.37

Ha pucynke 2.38 mpuBeneHa cxema BKIIIOYECHHUsI OJHOTO KaHaja C MUTAaHHUEM JAaTYUKOB IO
JIBYXIPOBOAHOM cxeme oT Moxyis Al32-Hart, ucnonb3yercs BBIXOA MUTAHUS JATIYMKOB +24
B. KonmndecTBO HCMONB3yeMbIX AATYUKOB OTPAHUYCHO CYMMApHBIM MOTPEOJIIEMBIM TOKOM

180MA.

1 i) AI32-Hart

+BXOM | 49
CD C) — +Bxome |

Y +BXOA3 | La
+Bxogd | 1
+BXOI5 | 47
+BXOf6 | 22
—{ +Bxoa7 | +

+Bxogs | 2
24V1 | 25

Pucynok 2.38

JlomyckaeTcsi MOJKIIOYATh JATYUKU C COOCTBEHHBIM IOTPEOJICHMEM CYLIECTBEHHO BBIIIE
20 MA 1O TPEXTIPOBOJHOM CXeMe K BBIXOAY MUTaHus AaTuukoB Moayis Al32-Hart. Ha pucynke 2.39
IpUBeJieHa KOMOMHUPOBAHHAs CX€Ma BKJIIOUEHMSI OJHOTO KaHajla C MOAKIIOYEHHEM JAaTYMKOB IO
TPEXIPOBOJHOM CXeMe U JaTYUKOB IO JBYXIIPOBOJIHOM cxeme. B 3Tom cityuae HE0OX0AMMO yUHTHI-
BaThb COOCTBEHHBIN MOTPEOIsEMbIl TOK BCEX MOAKIIOYAEMbIX AATYMKOB. KOIMYECTBO AATUMKOB €
OUTAHUEM OT MOJYJISL OTPAaHUYEHO CYMMAapHBIM NOTpedsieMbiM TokoM 180MA.

=

+24¥1 ] 5
.+ Bxoa1 | 49
—{ +Bxomge | 2+

CD +BX0m3 | «a
+ BXOO4 | 23
+ BXOM5 | 47

+Bxons | 2
CD — +Bxon7 | 4
+Bxong | 2
24V 1 | 2

Al32-Hart

Pucynox 2.39
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2.12 Moayap KOMMYTAIIMH MOCJIe0BaTeNBHBIX MOPTOB RS-232/RS-485 RSSW-8

2.12.1 Hasnauenune

Moayne KOMMyTaluu mocienoBaTeabHbIX MoproB RS-232/RS-485 RSSW-fBuckperHoro
BBOJIa-BBIBO/Ia NPEAHA3HAUCH [UIi PACIIMPEHHs KOMMYHHKAIMOHHBIX BO3MOXKHOCTEH
KOHTpOJUIEpa M MOJKIIOYEHUS K HEMY EIMHUYHBIX YCTPOHCTB WJIM CeTed IaT4YUKOB IIO
uHTepdericam RS-232 WITH
RS-485.

OcHOBHBIE 0COOEHHOCTH:

- BOCEMb KaHAJIOB CBsI3H, IIepeHacTpanBaeMbIX Win Kak RS-232 yunmu RS-485;

- K@Kl KaHAJl UMEET HE3aBUCUMbIC KOHTAKTHI JUTsl IOJKITFOYEHHS 110 cTaHaapty RS-485u
RS-232,4T0 103BOIsIET UCIOIB30BATh OJUH KaHaT JUIs pabOoThl 1O KaXKJOMY U3 CTAHAAapTOB
MOOYEPEeTHO;

- MHAMBUYyaIbHAS TaJbBaHUUYECKAs U30JISILIMS KaXKIOT0 KaHaa CBSI3H,

- BCTPOCHHOE YCTPOMCTBO 3aIIUTHI OT MMITYJIbCHBIX NEPEHANPSHKCHUI Ha KaKIOM KaHaje
CBSI3U.

2.12.2 CocraB Moyst

Moayne KOMMyTalUy MOCIe0BaTeNbHBIX TOPTOB RS-232/RS-48501epxuT:

- IBa YIPABISAIONIMX 32-pa3psAAHBIX MUKPOKOHTpPOJIJIEpA ¢ BHYTPEHHEH MaMAThIO MPOrpaMMm
U JIaHHBIX C YETHIPhMsI YHHBEPCAIbHBIMU aCHHXPOHHBIMU TipueMoniepeaarunkamu (UART) Ha
KaX/10M;

- HICTOYHUK MTUTaHUS,

- BOCEMb M30JINPOBAHHBIX [IEPEHACTPABAEMBIX KaHAJIOB CBA3H.

Moynb MOXKET YCTaHaBJIMBATHCS Ha MPOU3BOJIBHOE YHUBEPCAIBHOE MECTO M 3aHUMATh OJJHO
ycTaHOBOYHOEe MecTo. Ha nmieBoil wacTu MOyl pacrojiaratoTcsi MHAMKATOPBI, OTOOpakaroliue
COCTOSIHME MOJYJISl M KaHAJIOB, a TAK)KE pa3beM JUIsl OJKII0UEHUS HHTepdeiicoB cBs3u. M3o00paxe-
HUE MOAYJISl pUBeIeHO Ha pucyHke 2.40.
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2.12.3 TexHnueckue XxapakTepUCTUKH

TexHuYeckre XapaKTEPUCTHKU MTPUBEICHBI B Tabmutie 2.47.

Tabnuua 2.47

HanmenoBaHnue napamerpa

3HaueHue

KonnuecTBo nHTEpPEHCHBIX TOPTOB
RS-485/RS-232

8 (Habop curnanoB RS-232: RXD, TXD,
GND; nabop curnanos RS-485 fjonynym-
nekc):A,B,GND) pexxum paboThI 3a1aeTCs
WHIMBHIYATBHO IS KaXKI0T0 opTa

lNanpBanmyeckas pa3Bsizka nopra cBszu, kB

1,5

Hurepdeiic

RS-485

UyBcTBUTEIHHOCTH MpueMHKKa RS-485130-
JIMPOBAHHOIO OpTa CBA3MU, MB

Ot munyc 20010 munyc 30

MuHnManbHOE BXOAHOE CONPOTHUBIICHUE IIPH-
emHnka RS-485u30mmpoBanHoro nopra cBsizy,

kKOm 96
MuHuManbHOe BBIXoIHOE nuddepeHImanbpHoe

Hanpsokenne (Mexay nmuausMu A u B) mepenar-

ynka RS-485u301mpoBanHoro nmopra cBsizu, B 1,5
MaxkcuManabHOE BBIXOHOE HAMPSHKEHUE Tepe-

natynka RS-485u30mmpoBanHOTO TTOPTA CBSI3U

OTHOCHTEJIHO 00I1Iero mpoBo/a (pu corpo-

TUBJIEHUU Harpy3ku 54 Om), B 3
MaxkcumanpHbiid Tok K3 Beixoga RS-485u30-

JUPOBAHHOTO TIOPTA CBSI3H, MA 250
ConpotuBieHue coriacoBanus JUHUM, OM 120,uHTerpUpOBaHHOE

Untepdeiic RS-232

I[I/IaHaBOH BXOJHOT'O HaHpH)KeHI/I}I I/I3OJ'II/IpO-
BaHHOTO MopTa cBsizn RS-232 B

+30

MuHuManbHOE TOPOTOBOE HANPSKEHUE TIepe-
X0J1a B JIorndecKuil «0» 1t BXOMHBIX CUTHAJIOB
RS-232u30n1mpoBanHoro nopra cBsizu, B

0,6

MakcuMaabHOE ITOPOTOBOE HANPSHKEHUE T1e-
pexojia B Toruyeckuil «1» ist BXOJHBIX CUTHA-
0B RS-232u30mmpoBanHoro nopra cBsizu, B

2,4

MakcuMaabHOE BXOJIHOE COTIPOTHBIICHHE
Bxoaa RS-232u3011poBaHHOTO MTOPTa CBS3H,
kOM

MuHMMaNbHBIN pa3Max HaIPsLKEHUS BBIXOJ-
HOTO curHasia RS-232u30mmpoBanHoro nopra
cBs3u, B

MaxkcumanpsHablii Tok K3 BEIXOIHOrO cUrdasia
RS-2321en30mnpoBaHHOrO NOPTa CBSI3U, MA

+12

Nyankanmsa

CocrosiHue MOAYJIsl, COCTOSIHHE TTOpPTa

IlapaMeTpbl BCTPOEHHOI'0 YCTPOMCTBA 3AIMUTELI OT UMIVJILCHBIX EpeHanpsKEeHUN

JlonmyCTUMBIM THUIN TOKA B LIENU KaHaia

AC/DC

MakcumanbHbIi pa3psIHbIA TOK

Imax (8/20us), kA

1 (2 oneparrun)
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HaumenoBanue napamerpa 3HavyeHue

Tok cpabatbiBanus pegoxpanuTens, A 0,3

MakcumanbHbIi pabounii TOK, A 0,29

HomunanbHelii pabounii Tox I, A 0,29

YpoBeHb HANPSHKEHUSI 3aIUTHI (IIeTTh — 3a- 133
semusieHne) Upw-pg)B pekume RS-485B !

VYpoBeHb HANPSKEHUS 3alUThI (LIeTb — 3a- 319
3emiienne) Upw-pe)B pexxume RS-232 B !

YpoBEHb HANPSHKCHUS 3aIUTHI (ST — [EITh) 13.3
Upw-w) B pexxume RS-485B !

YpoBeHb HANPSHKEHUS 3aIUTHI (ISTTh — [ETh) 319
Upw-w) B pexume RS-232 B '

HomunanbHoe pabouee HanpspkeHue Uy B >
pexnme RS-485B

HomunansHoe padouee Hanpspkenue Uy B 26
pexume RS-232 B

HomunasnabpHOe pabouee HANPSHKEHHE IS 110- /
crostHHOrO ToKa Uy(pc) B pexkume RS-485B

HomuHnanbHoe pabouee HanpsHKEHHUE 1S T10- 26
crostHHOrO ToKa Uy(pc) B pexkume RS-232 B

MakcumanbHoe padouee Hanpspkenue Uc B 75
pexume RS-485B '

MakcumanbHoe pabouee HanpsikeHue Uc B 28.9
pexume RS-232 B '

Buocumoe conporusienne, Om 8,8

2124 YcrpoiictBo 1 pabora

2.12.4.1 YcrpoicTBO M paboTa MOIYJIs

Moaynap KOMMYTallUM COCTOMT M3 JBYX MHKPOKOHTPOJUIEPOB C HHTETPUPOBAHHBIMU
MOCJIEI0BATEIbHBIMU  aCHHXpOHHBIME TpueMo-niepenaTunkamu (UART). K kaxnomy wu3
UART mnoakiroueHbl 2JIEKTPOHHBIE KOMITOHEHTHI, 00pa3yoIIie KaHasl CBS3U U BBITIOJHSIOITHE
¢yHKIMIO TpeoOpa3oBaHUsl DBJICKTPUUYECKUX YPOBHEH IU(POBBIX CUTHAJIOB B YPOBHH,
HeoOXomuMmble Il paboTel ¢ mHTepdeiicamn RS-232u RS-485,u o6parno. Ha mumare
YCTQHOBJICHO BOCEMb KAaHAJIOB CBS3M, PEAIN30BAHHBIX WACHTHYHO. Kaxnei u3
MHKPOKOHTPOJIICPOB 3aHMMAETCsi 00pabOTKOM JaHHBIX OT YETHIPEX KaHAIOB (3aJelCTBOBaHO
yereipe uHTerpupoBaHHbiXx UART). MUKpPOKOHTpOIIEPHl CBSI3aHBI MEXIY CO00OH u
MOAKITIOUEHBI K uHTEpdeiicy csazu ¢ MIIII.

[Tpu mpueme NaHHBIX KOHTPOJUIEPOM OT BHEIIHUX YCTPOMCTB IO MOJAKIIOYEHHBIM KaHalaM
CBSI3U, OHM HAKAIUIMBAIOTCA, K HUM J00aBisercs ciayxeOHas MHpOpMaLus BHYTPEHHETO
IIpoTOKOJa U, npu 3amnpoce or MIIII, naHHbIE nepenaroTcs LEHTPAIbHOMY MPOLECCOPY s
00paboTKH.

[Tpu nepenaye NaHHBIX BHEIIHEMY YCTPONCTBY BBINOJIHSACTCS 0OpaTHas onepanus — JaHHBIE,
MOCTYNHBIIKE TI0 BHYTPEHHEMY HMHTEp(dENCy CBsI3U 00padaThIBAIOTCS HA OCHOBE CITY)KECOHOM
uHbOpMallUM BHYTPEHHETO IPOTOKOJNA, a 3aTeM OTHPABISIOTCS IO COOTBETCTBYIOIIEMY
KaHaJly CBA3H.
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Kaxnpiii kaHam CBS3M BKIIOYaeT B Ce0s OTHENBbHYIO HWHTETPAJIbHYI0 MHKPOCXEMY
M30JIMPOBAHHOTO JipaiiBepa mHTepdeiica RS-232u oTnenbHyI0 HHTETPAIbHYI0O MHKPOCXEMY
M30JIMPOBAaHHOTO JpaiiBepa uHTEpdeiica RS-485. [IporpaMMa MHUKPOKOHTpOJIEpA MOKET
YIOPaBIATh BKIIOUYEHHWEM MUTAaHUS Ha KaxJIoW u3 MukpocxeM. Ilpu pabore mo ogHoMy TUIy
unTepdeiico, nutanne BKJIFOUEHO Tonbko Ha cooTBeTCTBYIOIIEM apaiiBepe. Korna xanan
HE UCMOJIb3yeTcs MUTaHUE Ha 000UX JipaiiBepax OTKIIOYEHO MOJHOCTHIO.

bnaronaps ToMmy, 4TO HCHONB3YIOTCS OTIENIbHBIE JPaiBEPhI ISl KAXK0T0 U3 UHTEp(dEHCcoB 1
B pa3beMe HUMEIOTCS OT/AEJIbHbIE KOHTAKThI JUIsl MOAKIIOUEHHUS KaXKIOrO0 M3 HUX, BO3MOXKEH
CIICHapUil HCIIOJNBb30BaHMs KaHaja, MPU KOTOPOM OH OJUH OCYILECTBIIAET IMOOYEPEIHBIH
0OMEH TaHHBIMHU C JIByMS YCTPOMCTBaMH, OJTHO U3 KOTOPBIX MOJIKIIOUEHO 10 uHTepdeiicy RS-
232,a Bropoe —mo unteppericy RS-485.

2.12.4.2 Ha3znaueHue KOHTAKTOB pazbemMa JJIsl TIOAKITIOYCHUS BHEITHUX YCTPOUCTB

JUis TOAKIIOYEHHWs JMHUM CBA3M K KaHajdaM BBOJA-BBIBOAA HA MOJYJE YCTaHOBIICHBI
aByxpsimHble pasbembl cepum DMC kommanum Phoenix Contact.OteetHas wacth —
kabenpuble  pasbemsl DFMC  1,5/3-STF-3,5, obecrieunBaromniie ya00CTBO MOHTaxka.
Ha3naueHnue KOHTaKTOB MpUBEICHO B Tabnuie 2.48.

Tabonuua 2.48

Konrakr O0o3HaueHHNE
Ha3nauenmne
pazbema cHrHajaa
RS-485
1 RS-485 POS | HeunBeptupoBaHHbIe JaHHBIC. BXOA-BBIXO1
3 RS-485 NEG | HeunBeptupoBaHnHble JaHHbIE. BX0OA-BBIX0]
5 RS-485 COM | O6mmii npoBos (3emiis)
RS-232

RS-232_TX | [lepenaBaemble nannbie. Borxon

4 RS-232_RX | Ilpunumaemsble nannbie. Bxoa

RS-232_COM | O6uiwmii mpoBos (3emiist)
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[Tpumep moakITrOYEeHUs TIOKa3aH Ha pucyHKe PucyHok 2.41.

Ooopydobarue

C RS-485
awxsx) (OH
g/ (On

aw (On

Odopydobarue
c RS-232

RS232 TX

RS232 RX.

RS232_(OM

2.12.4.3 WVuapuxanys MOIys

B Ttabmune

COCTOSHUE MOAYJII KOMMYTAIIUU.
Ta0onuma 2.49

rRs232.1X 2

RS2I2.RX 4
RS232.00M 6

1 _RS485 POS,
I RS485 NG

5 Rsuss oM

Pucynok 2.41

2.49 mpuBeneHO TMOBEICHUE CBETOAMOJHBIX HWHIAMKATOPOB, OTPAXKAIOIINX

Ceetoauon

Ha3nauenune

Ceeroqunon “PWR”. 3enensblii

IIutanue:
HE TOPUT — IIUTaHUE OTKIIIOYCHO;
roput - nutanue BKJITOYEHO

Ceeronuon “ERR”. [IByx1BeTHbIi

Ommoka:

HE TOPUT — HET OIINOKH;
KpaCHBIN — OIINOKa,;

3€JICHBI — peaKlus Ha COOBITHE

Ceeronuon “WRK”. JIByx1BeTHBIH

Pexxum paGoTsr:

HE TOPUT — MOAYJIb HE 3arpy»KeH;
3€JICHbIN — padoTa;

KpPacHBIA — HU3KO€ dHEPromnoTpeOIcHme

Ceeronuon “BLK”. Kpachbrit

biokupoBka:
HE TOPUT — PEXKHUM OJIOKUPOBKH HE aKTHBEH,;
TOPUT — PEKUM OJIOKUPOBKH aKTHUBEH

Ceeromuon “BUS”. JIByxuBeTHbII

CBs13b ¢ KpeTOM:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpacCHBIN — IIepeaya;
3€JICHBIN — MPUEM

Ceeromuon “USR”. JIByxuBeTHBII

HactpauBaemslil 10Jb30BaATENBCKUN U0
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CocTosiHME KaXIOro KaHajla HHIUIMPYETCS IBYMs CBETOAMOAAMH, PaCIOJIOKECHHBIMHU
PAZIOM C Pa3beMOM JIISl MOAKIIOYCHHS JIMHUU CBS3H. 3HAYCHHWE CBETOAMOOB MPHBEICHO B
Tabimue 2.50.

Ta6mauua 2.50

Csetoamnon Ha3znauenmne
Ceeromnons! “RS232/485-1" - CocrossHue KOMMYHUKAIITMOHHOTO MOPTa!
“RS232/485-8" JIByx1BeTHBIC HE TOPUT — IIOPT OTKJIIOYEH;

KpacHbIN — opT B pexkume RS-485;
3eJIeHbI —opT B pexkume RS-232

Caeroanoasl “RS232/485-1 RX/TX” - | OOMeH 10 KOMMYHHKAIIHOHHOMY TIOPTY:
“RS232/485-8 Rx/TxX” IByx1BeTHBIC HE TOPUT — CBSI3b OTCYTCTBYET;
KpacHBI — nepenaya;
3€JICHBIN — [IpUEM

2.12.5 DKCIUTyaTallMOHHBIE OTPaHUYCHUS

3AIIPEIHIAETCS skcmutyaranus MOAYJsl KOMMYTAlMK IIOCIEN0BAaTENbHBIX IOPTOB B LEMAX
C MakcHUMalbHBIM HampspkeHueMm cBbiiie 30 B g maTepdeiicor RS-232u 12 B nmns
unTepdeiicos RS-485!

[IpeBbilieHNEe HAMpsDKEHUS TPUBENET K cpabaThIBaHWSIM — DJIEMEHTOB  3aIlUTHI  OT
MPEBBILICHHUS MO0 HAMPSDKEHUIO M MO TOKY M MOMKET B KPUTHYECKHX CIydasx MPHUBECTH K
BBIXOJy M3 CTPOS KaHaja CBs3M. Takoil MOmylb OyIeT CUMTAThCS BBIMIEAIIAM M3 CTPOS IO
BHUHE NOTPEOUTENS U rapaHTUHHBIE 00s13aTENIbCTBA HA 3TOT CIy4yail He pacpOCTPaHSIIOTCS.

Ecnu mopn Bo3aeiicTBHEM MHTEHCHBHBIX MOMEX HAOIIOAIOTCS OMIMOKH B MepelaBaeMbIX H
MPUHUMAEMbIX JIaHHBIX, HEOOXOJUMO MPUHATH MEpPbl MO CHIKEHHIO HABOJOK B Kalemsx
BHEIIHEH LICHH.

YcroitunBoe (HYHKIIMOHMPOBAHHWE KaHAJa CBSI3M IO MPOTokoiy RS-232Ha MakcumanbHOU

3asBJICHHON CKOPOCTH JAOCTHTraeTcs Ha JuInHe Kabemns He 6onee 2,5M, nust RS-485 e Gonee
250m.

2.13 Moayabr FAST ETHERNET kommytatopa ESW-6C2F

2.13.1 Haszauenune

Monyns FAST ETHERNET xommyTtaTopa mnpenHazHadeH JUIsi KOMMYTAllMM TaKETHBIX
nanubix crangapra |[EEE 802.3u 100BASE-TX; IEEE 802.3u 100BASE-FXEE 802.3i
10BASE-T; IEEE 802.1d STP; IEEE 802.1q VLAN; IEEEDZ8lp mexny mnopramu.
OCHOBHBIM HAIIPABJICHUEM IPUMEHEHUS MOAYJIS SBJISIETCS NIPEIOCTABIEHUE JIOCTYIA JIF0OO0Tro
Fast Ethernetosmectumoro o6opynoBaHus, NOAKIIOYEHHOTO K IOPTaM MOAYISA, K CETH
nepeaay J1aHHbIX, OCHOBAaHHOM Ha ONTOBOJIOKOHHOW TEXHOJIOTHH C MOAJEPKKOW CTaHIapTa
IEEE 802.3u 100BASE-FXMonynb sBnsieTcs ynpaBisieMbIM KOMMYTAaTOPOM Kak IO CETH,
HerocpeacTBeHHO uepe3 coocTtBeHHbn MAC aapec, Tak M ¢ TOMOIIBIO MOYJISI IIEHTPATIBHOTO
porueccopa.

2.13.2 OCHOBHBIE 0OCOOEHHOCTH:

— 1mecTh «MeaHbIX» mopToB cranaapta IEEE 802.3u 100BASE-TX IEEE 802.3i 10BASE-T,;
— nBa «onrtudeckux» nopra crangapra |[EEE 802.3u 100BASE-FX ¢usuueckum nntepdeii-
com cranmapta SFP;

— THOKas MOJMTHKA yIPABIICHHS YHEPTOMOTPEOICHUEM;
— JIaTYMK TEMIIepaTyphl Ha TUIATe MOJTYJIS,
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— T3V Ha nnaTe MOy s ISl XpaHEHHsI KOH(PUTYpaIIH.
2.13.3 CocraB Mopyst

Monyss Fast Ethernatommyraropa coaepKur:
— ynpaBisitomui 32-pa3psanbiii Mukponpoueccop ¢ BHemHuMu O3Y u Flashnamsiteio mis
MPOrpaMM U JIaHHBIX, COJIEPKAINI UHTETPUPOBAHHBIN KOMMYTATOD;
— JIBa MHAYyCTpUalbHBIX Ethernetkommyraropa, oObeIUHEHHBIX KOMMYTaTOPOM, pEallu30-
BaHHBIM 32 CUET anmapaTHO-TIPOTPAMMHBIX CPEJICTB YIPABIISIOIIEr0 MPOLEeCccopa;
— 0O0muit ICTOYHUK MUTAHUS;
— MOJYJIb 3aHMMAET B KpEHTE OHO MOCAI0YHOE MECTO;
— Ha JIMIEBON MaHeIu MOIYJIs pacIoyiaratoTcsl pa3bEMbI AJIs MOAKIIOUEHUS «MEIHBIX» IOp-
TOB cTangapta RJ45u «onTudeckux» moptoB crangapra SFP;
— Ha JIMLEBOW MaHeIN MOIYJs PACMONaraloTCsi CBETOIUOIHbIC HHAUKATOPHI COCTOSIHUS MO-
JyJsl U COCTOSIHUHM KaXKJI0T0 TIOPTA.
Bremrnawuii Bug Moynis moka3aH Ha pucyHke PucyHok 2.42.

- J

£ swifchh

Etternet 100Base-Tx
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Pucynok 2.42
2.13.4 TexHU4YeCKHe XapaKTEPUCTUKH
OcHOBHBIC ~TEXHMYECKHME XxapakTepuctuku Monyias Fast Ethernet npusenensr B

Tabmmune 2.51.

Tabnuuma 2.51

HaumenoBanue napamerpa 3HavyeHue

[MognepxuBaemble CTaHIAPTHI IEEE 802.3u 100BASE-TX; IEEE 802.3u
100BASE-FX; IEEE 802.3i 10BASE-T;
IEEE 802.1d STP; IEEE 802.1g VLAN;
IEEE 802.1p

KonndecTBo METHBIX TOPTOB 6

KonndecTBO ONTHYECKHUX TTOPTOB 2

Nunukanus CocTosiHME KaXIIOTO TIOpTa, COCTOSIHHE
MOIYJIS

Hanpsoxenne nuranus, B Ot 1010 30

MakcumanbHas oTpediisieMas MOIIHOCTb,

BT, He Goiee 9

I"aGapuTHBIE pa3Mepsl, MM, He Ooliee 265x190x30

Macca, 1, He OoJiee 350

2.13.5 VYerpoiicTBo 1 pabota

2.13.5.1 VYecrpoiicTBo MOIyns

B cocraB Moyt BXOIAT: yHpaBisiiomnid 32pa3psaaHblii MEKponpoieccop ¢ BHemHel O3Y u
FlashmamsiTero Uit iporpaMm | JaHHBIX, JBa MHAyCTpUalbHEIX Ethernetkommyraropa, o0benu-
HEHHBIX KOMMYTaTOPOM, PEaTM30BaHHbIM 3a CUET aIMapaTHO-IPOTrPAMMHBIX CPEACTB YIPaBIISIOLIE-
IO Tporeccopa.

Ha pucynke 2.43u3o0paxkeHa CTpyKTypHas OJI0K-CXeMa MOIYIIS.

B cocTaB ympaBisonero mporeccopa BXOAMWT JABYXITOPTOBBIN ammapaTHbiii Ethernetkommyra-
Top. Monyns criocobeH paboTaTh B IBYX OCHOBHBIX PEXKUMAX:

- C HCTOJIb30BaHHUEM arapaTHOro KOMMYTaTopa BHYTPH mpoiieccopa (oOmmumii BapuaHT mo-
CTPOCHUS TONOJIOTHU ceTh). [Ipr 3TOM MPOIECCOp MOXKET HAXOAUTHCS B PEKUME CHA U MOTPEOIIAET
3HAYUTEIBHO MEHbIIIE MOIIIHOCTH;

- C UCTOJB30BAaHUEM MPOrPAMMHOTO KOMMYTaTOpa Ha MPOIECCOPE - TUIIOBBIC PEIICHUS IS
KOJIBLIEBBIX TOTOJIOTHI CEeTH ¢ ucmosb3oBanueM crangapra |IEEE 802.1d STPLIpu stom meHemKep
yIpaBlIeHUs] MUTAHUEM OTCJICKUBAET CETEBYIO HATPY3KY U YIPABISET TAKTOBOM 4aCTOTOM MPOIIECCO-
pa 1Sl CHHKEHUS OTPeOIIsieMOil MOIIIHOCTH.

Mukpocxembl EthernetkoMMmyTaTopoB mpeicTaBisiOT cO00i KOMILJICKC M3 HEOJOKHPYEMOTO
kommytaropa, sty MAC u PHY KOHTpOJUIEpOB pacroioKeHHBIX Ha OJHOM KPHUCTAIJIE B OJHOM

kopryce. OHu noanepxuBaioT crepyromue crauaaptel. IEEE 802.3u 100BASE-TX; IEEE 802.3u

100BASE-FX; IEEE 802.3i 10BASE-T; IEEE 802.1q VLAMNEEE 802.1p; IEEE 802.1d STPHa
ypoBHE anmnapaTHoi gunbTpanuu STPmakeros.

Cucrema ynpapieHUs! MUTaHUEM BKIIIOYaeT B ce0s aJrOpUTMBI U allapaTHbIe CPEICTBa, CIO-
COOHBIC TMPHU HEUCIOJIH30BAHUHU OTIEIBHBIX MMOPTOB OTKJIIOYATh WU CHIDKATh MOTpeOJieHHe Kak
OTJENbHBIX TOPTOB, TaK M BCEH MHUKPOCXEMBl KOMMYTAaTOpa, a TaKXke, alrOpPUTMbI, CIHOCOOHbIE
YOPaBJIsATh TAKTOBOM YaCTOTOM MpoLieccopa B 3aBUCUMOCTH OT allapaTHO-MIPOrpaMMHOM Harpy3KH.

Wuaukamus MOAYNsl paclojiokeHa Ha MepelHel MaHeau MOIYJNS M OTOOpa)xkaeT Kak TeKyllee
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COCTOSIHHUEC MOAYJIA, TaK TCKYIICC COCTOSAHUC KAaXKA0I'0 IopTa.

f n'
Ethemet SWITTH Fthemet
Processar
SWITLH SWITCH
ElE|IX|IX
\ y
Pucynox 2.43

2.13.5.2 Pabota Mmomyns

[Mocne monaun nuranus moayis Fast Ethernetaxomurcs B cocrossaun PowerDown.

Bxitouenne Moayinis MPOUCXOAMT MO KOMaHJE OT MOAYJA LIEHTPAJIbHOIO Ipoleccopa, a
UMEHHO YyCTaHOBKO# curHasma «PwrOff» B cocrosiHue noruueckoir «1». ITo ymomndanwuto,
1OCJI€ BKIIIOYEHHS MOJYJISI MUKPOCXEMbl KOMMYTATOPOB NTPOMHHUIIMAIN3UPOBAHBI, BCE MOPTHI
HaxogaTcs B cocTostHMM «BKJI», MUKpOKOHTpOIIEp HAXOAUTCA B COCTOSIHUM FOTOBHOCTH K
00MEHY ¢ MOJlyJIEM LIEHTPAIBHOTO IIPOLIECCOPA.

OTkiIIOueHHE WM MEPEeBOJ KaHaja B PEXHUM SHEProcOepekeHHsi MPOU3BOAMUTCS JHOO IO
KOMaHJie¢ OT MOAYJ IEHTPaJbHOro Ipoleccopa, JU00 B COOTBETCTBUM C HACTPOEHHOH
MOJIUTUKOM 3HEProcOepekeHusl.

Muaukanums Kaxaoro nopra BKJIIOYAeT B ce€0s MHAMLMPOBAHUE COCTOSIHUS HAIWYMS JIMHKA, a
TaK)X€ UHAMLIMPOBAHUE aKTUBHOCTH MOPTA.

2.13.6 Ha3zHaueHnne KOHTaKTOB pa3zbeMa

Ha3nayeHue KOHTaKTOB pa3beMoB uisi monkirouenus Fast Ethernetiopros 10/100Base-T

MpuBeIeHO B Tabimie 2.52.
Tabnuma 2.52

KonTakr pazbema | O003HaueHHe CUTHAJIA Ha3nauenue
1 TXD + [TepenaBaembie mannbie. [Tmtoc
2 TXD - IIepenaBaemble nannsle. Munyc
3 RXD + [Ipuaumaemsie nanabie. [mtoc
4-5 He ucnonp3yrorcs
6 RXD - [IpuHrMaemsle nanHbie. Munyc
7-8 He ucnonp3yrorcs
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2.13.7 Wunukanus Moaymst

B Tabmume 2.53 mpuBeAcHO TOBEACHUE CBETOMMOIHBIX HHIAMKATOPOB, OTPaKAIOIIUX
COCTOAHUC MO,Z[yJ'DI.
Tabnuma 2.53

CBeroamnona Ha3zunauyenue

Cseronnon “PWR”. 3enensrii IIuranue:
HE TOPUT — MUTAHKUE OTKIIOYCHO,
roput - nutanue BKJITOYEHO

Ceeromnon “BLK”. KpacHsrit brokuposka:
HE TOPUT — PEKHUM OJIOKHUPOBKHU HE aKTHBEH;
TOPUT — PEIKUM OJIOKUPOBKH aKTHBEH

Ceeronuon “BUS”. JIByxuBeTHbIN CBs13b ¢ KpeToM:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpAaCHBIN — Mepenaya;
3€JICHBIN — MPUEM

B Ttabnume 2.54 npuBeneHO MOBeICHHE WHIMKATOPOB, OTpaxarommux cocrosaue Ethernet
MOPTOB.

Tabnuua 2.54

Ceetoauon Ha3zuauenue

Link. 3enénsrit Cas13b nopra ¢ Etherneb6opynosanuem:
TOPHT — CBS3b YCTAHOBJICHA,
HE TOPUT — CBSA3b OTCYTCTBYET

Act. JXKéntsrit AKTHBHOCTb IIOpTA!
TOPUT - IAKEThl IPOXOJAT Yepe3 MopT;
HE TOPUT — [1AKETHI YE€pe3 NOPT HE UIYT

2.13.8 OKCIUlyaTalluOHHBIE OTPaHUYEHUS

3AIIPEIHHIAETCSH nopaBath Ha KOHTakThl pa3béMoB RJI45 cropoHHee HampshkeHHE, He
cootBercTByMOMIee cranaapram 100-Base T 10-Base T!

3AIIPEHIAETCS monaBaTh Ha KOHTakThl pazbéma cana3zok SFP moboe HampsikeHue u
yCTaHABIIMBATh YCTPOUCTBA, HE COBMECTHMBIE cO cTaHAapToM SFP!

HecoOmronenne tpeboBaHUN SKCITyaTalldd MOKET BBIBECTH M3 CTPOSl OTIEIbHBIE MOPTHI
WIM MOIYNb LETUKOM. Takoil MOAyiab OyIeT CUYHMTAThCSA BBIMICAININM W3 CTPOSl MO BUHE
MOTPeOUTENS U TapaHTUHHBIE 00s13aTENIbCTBA HA ATOT Cllydail He pacIpOCTPaHSIIOTCS.

Ecnu mon BO3/eiicTBIEM MHTEHCUBHBIX TIOMEX HAOJIOAI0TCS BBHICOKHI YPOBEHBb OIIMOOK B
nepeiaBaeMbIX JaHHBIX, CIEIyeT MPUHATH MEPHI 10 CHH)KEHUIO YPOBHS MOMEX.

2.14 Moayap MyJbTHILIEKCOPA NOCIe10BaTeIbHBIX NOPTOB RS-485 MX-485-16

2.14.1 Hasnauenune

Monayiabs MyJIbTUIUIEKCOpa MocenoBaTeabHbIX MopToB RS-485 MX-485-1&KPAY4.883.401
MpeAHa3HaueH I pacHIupeHHs] KOMMYHHMKAIIMOHHBIX BO3MOXHOCTeW KaHaia RS-485
koHTposutepa ITJIK3000 i apyroro BHEHIHETO KOHTpoJuiepa. Moaylb MyJIbTHILIEKCOpa
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MO3BOJISICT TMOAKIIOUUTh K OAHOHM JIMHUHM CBSA3M KOHTpoiuiepa A0 16 BHEIIHMX YCTpPOWCTB,
paloTaroLMX C pa3IMYHBIMU CKOPOCTSIMU U MIPOTOKOJIAMH OOMEHa JaHHBIMH.

OcHoBHbBIE 0COOEHHOCTH

-16 kananoB cBs3u cranaapta RS-485m1s noakiroueHus BHEITHUX YCTPOMCTB;

-OJIMH KaHaJI CBsi3u cTannaapta RS-48511s nmoakimoueHrs mopTKOHTPOIIIEPa,

-16 TUCKPETHBIX BBIXOJOB (s Kaxmoro u3 kKaHaioB RS-485), mpenHa3HayeHHBIX IS
AJIEKTPONTUTAHUS MIIM YIPABJISIOIET0 BO3ICHCTBYSI HAa BHEITHUE YCTPOHCTBA;

- aKTUBAlMs MOJYJS MO CUTHAIY OT KOHTpOJUIepa JUIsl TOCIEA0BATEIHHOTO MOIKIIOYCHHUS
HecKoJbKuX Moysied MX-485-16k ogqHOMY KaHATY CBS3U KOHTPOJLIEPA;

- OTKJIIOYCHHE CBETOUOMHON MHAUKAIIMA MOMYJISI ISl CHIDKEHUSI DHEPTOMoTpeOIeHuS,

- OOWH BBIXOJHOW CHUTHAJN OOpAaTHOW CBSI3W CO BCTPOCHHBIMH CPEICTBAMH KOHTPOJIS
[[EIOCTHOCTH IEMH JIJIs1 KOHTPOJISl pabouero COCTOSTHUS MOTYJIS,

- BCTPOCHHOE YCTPOWCTBO 3alIUTHI OT HMITYJIbCHBIX MEPEHANPSIKCHAN U TIEPErPY3KH 110 TOKY
B KQKJIOM KaHaJIe CBSI3U IS BHEITHUX YCTPOUCTB;

- BO3MOXXHOCTH TIOCTPOCHUSI PaTUAILHOW CTPYKTYPHI CBS3M KOHTpOJUIEpa C BHEIIHUMH
YCTPONCTBAMY,

- BO3MOXKHOCTh pabOTBl C BHEIIHUMH YCTPOHCTBaMH, paOOTAOIUMH C Ppa3IHIHBIMU
CKOPOCTSIMH H IPOTOKOJIAaMU 0OMEHA TaHHBIX 0€3 B3aMMHOTO BIIHSIHHSI IPYT HA JPYyTa;

- BBIXOJI M3 CTpOsI MpHEMOIEepeaTInKa OJHOTO W3 BHEIIHMX YCTPOWCTB HE BIUSET Ha
paboTy OCTaTbHBIX.

2.14.2 CocraB Mopyst

Moy MyIbTHILIEKCOpaA MOCe0BaTeNbHbIX MOpTOoB RS-485conepxut:

- JIOTUYECKUE CXEMBI JUIsl BRIOOpa KaHalla CBSI3U C BHEITHUMH YCTPOWCTBAMU U IUCKPETHOTO
BBIX0/12;

- UCTOYHHK MUTAHUS JUISl TaJbBaHUYECKH M30JMPOBAHHOW TPYIIBI CUTHAIOB JIUCKPETHOTO
BBIBO/IA;

- 16 xaHaI0B CBSI3M C BHEITHUMHU YCTPONCTBAMHU;

- 16 xaHaJIOB TUCKPETHOTO BHIBO/A I'aJIbBAHMYECKU M30JIMPOBAHHBIX OT OCTAJIBHBIX LIETICH;

- LM BXOJHBIX CUTHAJIOB BBIOOpa KaHaja, aKTUBAMM MOJIYJsS, aKTUBAllMU KaHAaJOB
JTUCKPETHOTO BBIBOJA,

- e kaHana RS-485kouTpoinepa;

- OJIOK CBETOMUOIHON MHAUKAIIAM.

Monyns ycranaBimuBaetcsi B kKpeiThl cepun CR-2000u CR-2000-Du 3anumaeTt B HUX O7HO
yCTaHOBOYHOE MecTo. Ha nuueBoil maHenu MOIyisl paclioylararoTCsl CBETOJUOJHBIE MHANKATOPHI,
0TOOpa)karoIfe COCTOSIHHE MOJYJS M KaHaJOB CBSI3U, a TAK)KE pa3beM JUIsl MOJAKIIOUEHUS JTUHHUM
CBSI3U. BHeNHMi BUJ TUIIEBOM MaHeIu MOIYJIsl IPE/ICTaBlIeH Ha pUcyHke 2.44.
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2.14.3 TexHnueckue XxapakTepUCTUKH

2.14.3.1 OcHOBHBIC TEXHUYECKUE XapPAKTEPUCTUKU MTPUBEICHBI B TabmuIe 2.55.

Taonunma 2.55

HaumenoBanue napamerpa

3HayeHue

KOJ’II/I‘IGCTBO IIOCJICI0OBATCIBbHBIX HOpTOB
RS-485111 HU>KECTOSIIUX YCTPOUCTB

16

Habop curnanos unrtepgeiica RS-485 s
Ka)XJJOT0 MOpTa CBSI3U C HIDKECTOAIINM YCT-
pONCTBOM

RS485+, RS485-, COM485

KosnndectBo mocnenoBaTesbHbIX MOPTOB 1
RS-4851151 BBIIECTOSIINX YCTPOUCTB

["anpBaHMYecKasl pa3Bs3Ka IPYII MOPTOB
CBSI3HM U IUCKPETHBIX CUTHAJIOB, KB 15

Uurepderic RS-485

UyBCTBUTENBHOCTh  NpHeMHUKa RS-485
M30JIMPOBAHHOTO ITOPTA CBsI3H, MB

Ot munyc 20010 munyc 30

MuHuMaabHOE BXOJHOE CONPOTHBIICHUE
npuemHuka RS-485 uzonupoBanHoro mopra
cBs134, KOM

96

MunumanbHOe BBIXOAHOE AU (hepeHIInab-
HOe HanpspkeHue (Mexay auHusMu A u B) me-
penatunka RS-485 wmzonupoBanHOoro mnopta
cBs34, B

1,5

MakcumanbpHOE BBIXOJHOC HAIIPSAXKCHUC IIC-
penatunka RS-485 wm3onupoBanHOro mnopra
CBSI3M OTHOCHUTEIIbHO 00IIero mposoaa (mpu
conpoTuBiIeHnH Harpy3ku 54 Om), B

3

Maxkcumanenbeii Tok K3 Beixoma RS-485
U30JIMPOBAHHOT'O TOPTa CBSI3H, MA

250

CormnpoTuBieHue coriacoBaHus TMHUU, OM

120unTerpupoBanHoe

ITapaMeTpEl BCTPOEHHOI'O YCTPOMCTBA 3aIIUTELI OT UMIYJILCHBIX HEpEHAIPSIKEHUN

JlonmyCTUMBIN TUI TOKA B 1€MW KaHaa

AC/DC

MakcuMalibHBII pa3psAaHbINA TOK
Imax (8/20 HS), KA

1 (2 oneparum)

Tox cpabarbiBaHMsI MpeIOXpaHUTENs, A 0,3
MakcumanbHbIi pabounii TOK, A 0,29
Homunanbuelii pabounii Tox I, A 0,29
YpoBeHb HaNPsHKEHHS 3amuThl (1enb — 3a-

semnenne) Upw.pe)B pexxnme RS-485B 13,3
YpoBeHb HAMpsLKEHUS 3amuThl  (Menb —

nens) Upw-w) B pesxxume RS-485B 13,3
HomunansHoe pabouee Hampspkenue Uy B

pexume RS-485B 7
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HaumenoBanue napamerpa 3HavyeHue

HomunaneHoe pabouee HampspKeHHE IS
noctositHHOro Toka Unpc) B pexnme RS-485,

B 7
MakcumanbsHoe pabouee HanpsbkeHue Uc B

pexume RS-485B 75
Brocumoe conporuienne, Om 8,8

2.14.4 VYerpoiicTBo 1 pabota

2.14.4.1 Pa3menieHue B KpeiTe U MOAKIIOYCHUE

Monayns MX-485-16 ycranaBnuBaeTcs B KpeHT, e CUTHAJIBHBIX JHHUNH RS-485u mnenun
CUTHAJIOB ymparieHuss monayinem MX-485-16 koHTposuiepa, BBIMOJIHSIOMIET0O OOMEH JaHHBIMH C
BHEIIIHUMH YCTPOMCTBaMH, MOJKIIOYAOTCA K cooTBeTcTByomuM pasbeMam “UPLINK” u «CON-
TROL». [lenn nuHUN CBSI3W W JUCKPETHBIX BXOJOB BHEIIHUX YCTPOWCTB MOJKIIFOYAOTCS K pazbe-
mam «CHANNEL 1-8», «CHANNEL 9-16»Ilepedens pa3peMOB MOIYJsl MPHUBEACH B TaOIHIlE
2.58.Ha3nayeHune KOHTAKTOB pa3beMOB MPUBENICHO B Tabnuiax 2.59 - 2.62.

C momomrsio curaaioB «ADRO», «<ADR1», «ADR2», «ADR3wroHTpoJLIEpa OCYIIECTBIISIET-
cs BeIOOp KaHama monyist MX-485-16, mo koTtopomy OyaeT mpoucxoauTh oOMeH maHHbIMHU. [1o
curHany «<EN MOD» B monyne MX-485-16 nporcxoauT akTUBaIMs BHIOPAHHOTO KaHala CBSI3U U
Jasiee BBIMOJHSETCS Mpoliecc oOMeHa JTaHHBIMU 10 BeIOpaHHOMY KaHany. [Ipu Heo6XoauMocTH 1o
curHany «[IPOI'PAM» cTaHOBHTCS aKTHBHBIM KaHaj TUCKPETHOro BbiBoAa moayias MX-485-16,
COOTBETCTBYIOIINUN BEIOpAaHHOMY KaHaly 0OOMeHa JaHHBIMH C BHELITHUM YCTPOHCTBOM

[Mpumep monkiroueHUs MOAYIISL K MOIYJIIO LEHTpaibHOTo mpomeccopa (MLII) konTposiepa
[TJIK3000mpuBeneH Ha pucynke 2.45.
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2.14.4.2 ]JlucKpeTHBIE BBIXOIBI

Kaxnomy kanany oOMeHa JaHHBIMH C BHEIIHUMH ycTporcTBamu monynst MX-485-16 nHa-
3HAa4YeH OJMH JWUCKPETHBIA BBIXOA. JIMCKpETHBIH BBIXOJ NMpEIHA3HAYEH IS OCYIIECTBICHHS DJIEK-
TPOIUTAHUS BHEIIHETO YCTPOICTBA, aKTUBALIMK €ro MpUEMOoIlepelaTIiKa WIH JPYToro yrnpasJisio-
Iero Bo3JeicTBUA. JIUCKpETHBIN BBIXOJ MEPEXOIUT B aKTUBHOE COCTOSIHUE B CIy4ae, €CJIM BBIIOJ-
HSIOTCA JBa YCIIOBUS: aKTUBUPOBAH COOTBETCTBYIOIIMNA BBIXOAY KaHall OOMEHa TaHHBIMU U CUTHAJ
«[TPOI'PAM>» B akTUBHOM COCTOSIHUU. B 3TOM cilydyae Ha BHEIIHEE yCTPOMCTBO MOAAETCS MOCTOSH-
Hoe HanpspkeHne 24 B, ¢ makcumanbHbIM TokOoM 10 100 MA. Ilenn kaHAIOB IUCKPETHOTO BBIXOJIA
UMEIOT 3aIIUTy OT nepeHanpspkeHuit ceoitie 30 B u 3amuty oT neperysku no Toky cbiiie 100MA.

[lern UCKPETHBIX BBIXOJOB rajJbBaHMYECKH M30JIMPOBAHBI OT OCTAJBHBIX Ieneid moayns MX-485-
16.

2.14.4.3 KoHTpOIb COCTOSIHHSI KOMMYTaTOpa

JuckpetHblit Beixon ¢ koHTakTaMu «MOD_PR+»u «MOD_PR—»B pazseme «CONTROL»
npeaHa3HayeH I YAAICHHOTO KOHTPOJs cocTosiHus monyinss MX-485-16. Tum Beixoga - OTKPHI-
Teii KoyekTop. Kontaktet «kMOD_PR+»u «MOD_PR—»3aMKHYTHI MEXIy COOOM €Clii MOIYJh
MX-485-16 B aktuBHOM cocTostHuU. Beixog «MOD_PR»umeer BCcTpoeHHBIE CpelcTBa JUIsl KOH-
TpoJsiss 0OphiBa 1enu — napawienbHo kKoHTaktaM «MOD_PR+»u «MOD_PR—»mnoakmtoueH pesu-
ctop 10kOwm.

[Monxmouenue Beixoga «MOD_PR»x muckperHoMy Bxoay tuma «Cyxoil KOHTaKT» ¢ KOH-
TpoJieM OOpbIBa IEMHU MPEACTABICHO Ha pUCYHKE 2.46.

MOD_DR+
=
e Q DI
=)
MX-485-16 MOD_DR-
Pucynox 2.46

2.14.5 WNunukanus Moaymist

B Tabnuue 2.56 npuBeneHo Ha3HAYCHHE U OMUCAaHNE PAOOTHl CBETOIMOHBIX WHIUKATOPOB,
OTpaxcanme COCTOsIHHUC MO,Z[yJ'DI MyJ'II:TI/IHJ'ICKCOpa.
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Tabauua 2.56

Ceetoauon Ha3zunauenue

Cseronnon “PWR”. 3exensrit [Turanue:

HC IT'OPUT — IMUTAHUC OTKJIFOYCHO,
roput - nutanne BKJIFOUEHO

Ceeromnon PRG.KpacHsrii CocTosiHME TUCKPETHOTO CUTHAaa:
TOPUT — JUCKPETHBIN CUTHAJ BKIIIOYEH;
HE TOPUT — AUCKPETHBIM CUTHAJI BBIKJIFOUYEH

Ceeronuon LINK. JIByxmBeTHbIi OOMEH TaHHBIX:
TOPUT 3EJICHBIM— 0)KHJIaHUE,;
KpaCHO-3€JIEHBbIN — 00MEeH

Cseronuon EN. Kpacusrii AxTuBanus.
HE TOPUT — HEAKTHBEH;
TOPUT— MOJ1yJIb AKTUBEH

Ceeronuoasr AO- A3. KpacHerit CocTrosiHue CBETOMO/IOB COOTBETCTBYET COCTOS-
HUIO JIMHUH BbIOOpa kaHana «ADRO»- «ADR3»

CocrosiHMe KaXJOro KaHajga MHIULHUPYETCS KOMOMHAIMEW CBETOAMOOB, PACIONI0KEHHBIX
Ha MepeIHel maHenu MOAYIs pUcyHka 2.57.

Ta6numa 2.57 —3aBUcUMOCTh HOMEpA BbIOMpaeMoro kaHana ot coctosHus muauid ADRO —
ADR3

Brioupaembiii ADRO ADR1 ADR2 ADR3
KaHaJl

1 0* 0 0 0
2 1* 0 0 0
3 0 1 0 0
4 1 1 0 0
5 0 0 1 0
6 1 0 1 0
7 0 1 1 0
8 1 1 1 0
9 0 0 0 1
10 1 0 0 1
11 0 1 0 1
12 1 1 0 1
13 0 0 1 1
14 1 0 1 1
15 0 1 1 1
16 1 1 1 1

* 3neck «O»u «1» -nornuyeckue curHaiasl. Curaan «1»dopmupyercs mpu

HaJIM4YMWU TOKA B LICIIN (HpI/I COCAMHCHUHN COOTBCTCTBYIOLICTO BXO/Ja C BBIBO-

noM GND). Curnan «0»hopMupyercst Ipu OTCYTCTBHH TOKA B IEITH.
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Haznauenwue Pa3bEMOB UId MOAKIIFOYCHHA BHCIIHUX YCTpOﬁCTB, MMpeaACTaBJICHO B Ta6JII/II_[e

2.58.
Tabonuua 2.58
IHo3umuon- Ha3Baunmue Tun pa3n- Ha3nauenue
HOe 0003Ha- ema*
yeHHe
XP1 Pa3zpem - [Tonaya nuranus 24 B Ha MOTyTb MYJTBTHUIIA
KpeiiTa JIeKcopa, 3a3eMJICHHe, YIIpaBIeHNe UHINKA-
LHEHN, BKIFOYEHUE MOTYJIS
XP2 CONTROL DFMC VYnpasneHnue BHIOOPOM aKTUBHOTO KaHaJa,
1,5/5-STF- | BXOA OUCKPETHOTO CHTHAJIA, AKTUBAI[HS MO-
3,5 TyJIs MyJIBTHIUIEKCOPA, CUTHAT 0OpaTHON
CBSI3HM COCTOSIHUSI MOJIYJISL BKJTFOYAst KOHTPOJIh
1[EJIOCTHOCTHU LENH
XP3 UPLINK DFMC OOMeH TaHHBIMU MOAYJIS MYJIbTHILIIEKCOPA
1,5/2-STF- | ¢ ynpaBisiroiuM yCTPOMCTBOM 10 HHTEP-
3,5 deiicy
RS-485
XP4 CHANNEL 1-8 DFMC [ToaxmroueHrne HUKECTOSIINX YCTPOUCTB I1q
1,5/16-STF+ unrepdeiicy RS-485nogaua 1uckpeTHOro
3,5 curtaina +24B
XP5 CHANNEL 9-16 DFMC [ToaxmroueHre HIKECTOSIINX YCTPOUCTB T1(
1,5/16-STF; unrepdeiicy RS-485nonaua 1uckpeTHoro
3,5 curHaia +24B

* Pasbemsl cepun DMC kommannu Phoenix Contact

Tabnuna 2.59 -Ha3nauenue kontaktoB pazbema XP2 “CONTROL”

Homep Ha3Banue Ha3znauenmue Tun curnaJa
KOHTAaKTAa CHUrHAJIA
1 ADR1 Cursasabsl KOMOMHAIUI aKTUBAIIUU Juckpetnbiit Bxon (DI)
Tuna «Cyxoi KOHTaKT»
2 ADRO KaHaJIOB yx
3 ADR3
4 ADR2
5 ENMOD_L | Curnan aktuBanuu moayias MX-485-16
6 PRG_L Curnan akTUBalMM JUCKPETHOTO
BBIXOJIa
GND OOt 11 TUCKPETHBIX BXOOB
8 GND OO0muii 11 TUCKPETHBIX BXOJIOB
9 MOD_PR+ | Curnan o6patHoii cBsizu OK+ Brixon tuma «OTKpBITHINA
KOJIIEKTOP» CO BCTPOCH-
10 MOD_P R- Cursan O6paTHOI>i cBs3u OK- HBIMH CPEJICTBAMU KOHTPO-
JISI IIEJIOCTHOCTH LIEH
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Tabnuna 2.60 —Haznauenune kontaktoB pazbema XP3 “UPLINK”

Homep | Ha3BaHue cur- Ha3nauenue Tun curnana
KOHTAaKT4 HaJa

1 RS485+ | Curnansl cBs3u untepdeiica RS-485¢ | OnTon3oimpoBaHHBIN KITHOY|
2 RS485- | ynpaBisitoluM ycTpOHCTBOM
3 COMA485 | OOmwmit
4 COM485

Tabnuna 2.61 —Ha3nauenue kontakroB pazbema XP4 “CHANNEL 1-8”

Homep | Ha3BaHue cur- Ha3nauenue Tun curnaJna
KOHTAKT4 HaJa

1 RS485+ 1 | 1-it kanan unrepdeiica RS485mms moa- | OnTon3onupoBaHHBINA
5 RSAg5. 1 | (UOUCHNS HIDKECTOSIINX YCTPOHCTB -
3 RS485+ 2 | 2-it xkanan unrepdeiica RS485mms moa- | OnTon3onupoBaHHBINA
2 RS485. o | WIOUCHHS HIDKECTOAIIMX yCTPOHCTB -
5 COMML1_2 | O6mwuii HOMB a1t 110 1 2-T0 KaHAJIOB
6 COMMS3_4 | O0muii HOIb i 370 ¥ 4-T0 KaHAJIOB
7 RS485+ 3 | 3-it kanan unrepdeiica RS-48511s mon- | OnTon3onupoBaHHBINA
3 RSAg5. 3 | (UOUCHNS HIDKECTOSIINX YCTPOHCTB -
9 RS485+ 4 | 4-i1 kanan untepdeiica RS-485114 non-| OnTonszonupoBaHHBIN
10 RSA85. 4 | (HOUCHI HIDKECTOALIX YCTPOHCTE T
11 DO1 JluckpeTHbIil BeIxoa 1-ro kaHana Huckpetnbiii Beixoa (DO)
12 DO2 JIMCKpETHBIH BBIXOJ 2-TO KaHaia Huckpetnbiii Beixoa (DO)
13 DO3 JIMCKpETHBII BBIXOJ 3-TO KaHalia JHuckpetnsiit Beixoa (DO)
14 DO4 JIMcKpeTHBIH BbIXOJ 4-TO KaHaita Huckpetnbiii Beixoa (DO)
15 COM_DO | OOumit munyc 24 B 1HCKpETHBIX BBIXO-
16 COM_DO | "°®
17 COM_DO
18 COM_DO
19 DO5 JIMCKpETHBIH BBIXO 5-T0 KaHala JHuckpetnsiit Beixoa (DO)
20 DO6 JIMCKpeTHBIH BBIXOJ 6-TO KaHaTa Huckpetnbiii Beixoa (DO)
21 DO7 JluckpeTHbI BbIXO 7-TO KaHaIa Huckpetnbiii Beixoa (DO)
22 DO8 JIMCKpeTHBII BBIXOJ 8-T0 KaHalia JHuckpetnsiit Beixoa (DO)
23 RS485+ 5 | 5-if kanan unrepdeiica RS-485m1s1 moa-  OnToW30IUPOBaHHBIMA
52 RSA85. 5 | (HOUCHI HIDKECTOALIMX YCTPOHCTE -
25 RS485+ 6 | 6-if kanan uaTepdeiica RS-485mmst moa-| OnTou30JupOBaHHBIMA
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Homep | Ha3BaHue cur- Ha3nauenue Tun curnana
KOHTAKT4 Haja

26 RS485- 6 | ki1r04eHHsI HUKECTOSALIUX YCTPONUCTB KITIOY

27 COMMS_6 | obmwmii HOJB A1 5TO U 6-T0 KaHAIOB

28 COMMY7_8 | oOmmit HOMb [u1st 7-T0 1 8-TO KaHAIIOB

29 RS485+ 7 | 7-ii kanan uaTepdeiica RS-485mms moa-| OnTon3oaupoBaHHBIMA
30 RSAg5. 7 | IIOUCHIS HIDKECTOAIX YCTPOHCTB KITIOY

31 RS485+ 8 | 8-ii kanan unTepdeiica RS-485mms moa-| OnTon3oaupoOBaHHBIMA
37 RS48G5, g | (CHOUCHHS HIDKECTOSIINX YCTPOHCTS KITIOY

Tabnuna 2.62 —Ha3nauenue kontaktoB pazbemMa XP4 “CHANNEL 1-8”

Homep | Ha3Banue cur- Ha3nauenue Tun curnana
KOHTAKT4 HaJIa
1 RS485+ 9 | 9-it kanan untepdeiica RS48511s noa- | OnToU30IUPOBAHHBIM
5 RSAg5. g | (CUOUCHNS HIDKECTOSIINX YCTPOHCTB KJTFOY
3 RS485+ 10 | 1041 kanan untepdeiica RS485 mns | OnTonzonupoBaHHBIN
7 RSA85. 10 | MOAKMOUCHNA  HIDKECTOAMIX  YCT- | KIIIOY
poO¥CTB
5 COMM9_10 | O6mwmii Hosb juist 9-ro u 1010 KaHanoB
6 COMM11 12 | O6muii Hoib st 11+o m 1210 kaHa-
JIOB
7 RS485+ 11 | 1141 kanan untepgeiica RS-485 mns | OnTonzonupoBaHHBIN
8 RSA85. 11 | MOAKMOUCHHA  HIDKECTOAMIX  YCT- | KIIIOY
poO¥CTB
RS485+ 12 | 1241 kanan wuntepdeiica RS-485 nns | OnTon3onupoBaHHBINA
10 RSA85. 1o | NOAKMIOUCHHS  HIDKECTOSIINX  yCT- | KIIOY
pOKCTB
11 DO9 JuckpeTrHbIit BeIxo 9-ro kaHaima Huckpetnbiii Beixoa (DO)
12 DO10 JuckpetHsblil Beixoq 1010 kanana Huckpetnbiii Beixoa (DO)
13 DO11 JuckpetHslit Beixoa 1110 xaHana Huckpetnsiii Beixon (DO)
14 DO12 JuckpeTHslil BeIxoa 1240 kaHana Huckpetnsiii Berxon (DO)
15 COM_DO OO6mmit -24 B 1UCKPETHBIX BBIXOJIOB
16 COM_DO
17 COM_DO
18 COM_DO
19 DO13 JluckpeTHbIit Bbixoa 1310 kaHaza JHuckpetnsiit Beixoa (DO)
20 DO14 JluckpeTHblil Beixoa 1410 kaHana Huckpetnbiii Beixoa (DO)
21 DO15 JuckpetHblit Bexoa 1510 kanana Huckpetnbiii Beixoa (DO)
22 DO16 JluckpeTHbIit Bbixoa 1610 kanaza Huckpetnsiii Beixoa (DO)
23 RS485+ 13 | 1341 kanan untepdeiica RS-485m1s OnTon30aMpoOBaHHBIN
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Homep | Ha3BaHue cur- Ha3nauenue Tun curnana
KOHTAKT4 HaJa

24 RS485- 13 | noakimto4eHHs] HUKECTOSALMUX YCT- KITIOY
pOMCTB
25 RS485+ 14 | 14+ xanan untepdeiica RS-48511s OnTon30aMpOBaHHBIN KITIOY
6 RSA85. 14 | NOAKMIOUCHNS HIDKECTOAIMX yCT-
poOIiCcTB
27 COMM13_14 | obmwuii HONb At 1310 u 14 10 xaHa-
JIOB

28 COMM15_16 | obmwuii HOMb At 1510 u 1610 kaHanoB

29 RS485+ 15 | 1541 kanan untepdeiica RS-485m1s OnTon30aMpOBaHHBIN KITIOY
30 RSA85. 15 | MOAKIIOUCHIS HIKCCTOSIIX yCT-

pOKCTB
31 RS485+ 16 | 1641 kanan untepdeiica RS-485mms OnTOH30IUPOBAHHBIN KITIOY|
32 RSA85. 16 | MOAKTIOUCHIS HIDKECTOSIIIX yCT-

poO¥CTB
2.14.6 OKCIUlyaTalluOHHBIE OTPaHUYEHUS

3AIIPEHIAETCSH skcmutyaranus MOAYJs MYJBTHILIEKCOPA IOCIEI0BATENbHBIX MOPTOB B
LETSIX ¢ MAaKCUMAaJIbHBIM HarpspkeHrueM cBbitiie 12 B mis maTepdeiica RS-485!

[IpeBbIicHNE HANpsOKEHHWs] TNPUBENET K  CpaOaThIBAaHUSAM  JAJIEMEHTOB  3allUTBI  OT
MIPEBBIIICHUS 110 HANPSDKEHUIO M MO TOKY M MOXET B KPUTUUYECKHX ClIydasX MPUBECTU K
BBIXOJIy M3 CTPOSl KaHaja CBs3U. Takod MOIysib OyneT CUMTAThCS BBIMICAIIAM H3 CTPOS 110
BHUHE OTPEOUTENS ¥ TapaHTUHHBIC 00s13aTENIbCTBA HA 3TOT CIy4yail He pacIpOCTPaHSIOTCS.

Ecnu mox Bo3melicTBEM MHTEHCHBHBIX IMOMEX HAOJIOMAIOTCS OMMOKU B TEPEIaBacMbIX H
MPUHUMAEMBIX JTaHHBIX, HEOOXOJUMO TMPHUHSATH MEPHl MO CHIKEHHUIO HABOJOK B Kabemsx
BHEIIHEN IICTH.

YcroliunBoe (QYHKIMOHUPOBAHWE KaHalda CBS3W IO MPOTOKOIY HAa MaKCHUMAalbHOU
3asBJICHHON CKOPOCTH JOCTUTAETCS Ha JynHE Kadens mis RS-485 —#e 6onee 250M.

142 KPAY3.035.004P5




2.15 Moayab nuckperHoro Beoaa DI132-24

2.15.1 Hasnauenune

Monyns DI32-24 npennasHaueH A BBOAA TUCKPETHBIX CHUTHAJIOB MOCTOSIHHOTO TOKa C
HOMUHAJBHBIM HanpsbkeHuem 24 B.
OcHoBHBIE 0COOCHHOCTH:
- 32 xaHaja JUCKPETHOTO BBOJA, 00hEAMHEHHBIX B BOCEMb I'PYIII [0 YE€THIPE KaHaa,
- TAJIbBAHUYECKAsl U3OJISIIIHSI TPYII KaHAJIOB;
- 3aIUTa [eTel KaKJ0ro KaHaja 1Mo TOKY U HalpsKeHUIO;
- BcTpoeHHbIl Y3UII no kaxxiomy BXOAy;
- BO3MOXHOCTB TOJIKJTIOUEHHS SJIEKTPUUECKUX IIeTel 0001 MOIsSIpHOCTH;
- JIBa peKUMa pabOThl KaHAJIOB!
1) «10TEeHIIHATbHBIN BXO/;
2) BXOJI THIIa «CYXOW KOHTAKT» C TUTAHUEM OT MOJIYJIS;
- KOHTPOJIb OOpBIBA B IIEMH BXOJHOTO CUTHAA;
- KOHTPOJIb KOPOTKOTO 3aMBIKAHHUSI B IIETIA BXOJTHOTO CHUTHAII,
- BO3MOXHOCTb paOOTHI BXOJa B peXKUMe CUETUNKA UMITYJIbCOB,;
- KOHTPOJIb TEMITEPATyPhl MOTYJIS;
- UHJUKALINS:
1) unaMKanUs TUTAHUS MOMYJIS,
2) WHIUKAIHWs CTaTyca MOIYJIS,
3) MHIOMKAIMs CTaTyca BXOJIOB;
4) BO3MOXHOCTB OTKJIFOUCHUS MHANKAIMU JIJIsI CHIDKCHHUS SHEPTONOTPEOICHUS;
- OJIH BBIXO/I JIJIsl IPOTPAMMHUPYEMOT0 CUTHAJIA TPEBOTH.

2.15.2 Ucnonnenus Mmomyns

Moyiib UMeeT JIBa UCIIOJTHCHUS:

KPAVY4.883.375 -6a30B0€ UCIIOIHEHUE;

KPAY4.883.375-01 #icriosiHeHHE 711 TPUMEHEHHUS B COCTaBE CUCTEM O€3011aCHOCTH.
VcnonHeHust 0TIMYaroTCs BETOM (OHA MepeiHeH MaHenu MOTYJIs.

2.15.3 CocraB Moyst

Moy JUCKPETHOIO BBOAA-BBIBO/IA COJIEPIKHUT:

- yOpaBISOMMN 32Pa3psAaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMITBIO MPOTpaMM M
JTAHHBIX;

- HICTOYHUK NMUTAHUS;

- 32 nepeHacTpanBaeMbIX KaHala JUCKPETHOTO BBOJA, CTPYNIMPOBAHHBIX B BOCEMb TPYII
10 YeThIpe KaHaIa.

Monyib MOXKET yCTaHaBIMBATbCS Ha MPOM3BOJIBHOE YHUBEPCAJIBHOE MECTO M 3aHUMaTh
OJIHO YCTaHOBOYHOE MecTo. Ha muieBoil yacTM MOAYNsS pacHojaraioTcs HWHIUKATOPHI,
oToOpakarolyue COCTOSHUE MOAYJIS M KaHajoB, a TaKXKe pa3beM I MOIKIIOUEHHS Lenei
JTUCKPETHOTO BBOJA.

N300pakeHue JUI1IEBOI MaHeIn MOYI IPUBEICHO Ha pUCcyHKe 2.47.
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2154 TexHu4eckue XapakTepUCTUKU

Texaudeckue xapaktepucTuku Moayis DI32-24mpuBenens! B Tabnuie 2.63

Tabnuua 2.63

HanmeHnoBanue napamerpa

3HaueHue

KomnnuectBo kKaHanoB

32

Pexumbl paboThI KaHaIa BBOJA

JlBa pexxuma padoThI:

— QIOTEHIIMAIBbHBINAY» BXO/I,

— BXOJ TUIIA <«CyXOM KOHTAKT» C MUTAHHUEM
OT MOJTYJIS

lanpBanmyeckas pa3Bsizka

1,5 kB, Bocemb rpymnmn no 4erpele KaHaia
(cm. Tabmuny 2.67)

Nunnkanus

CocTosiHHE KaXXIIOr0 BXOIa,
MOJTYJISI

COCTOSIHHC

«IToTeHMNAILHBIN» BXOI

MakcumanbHOE BXOJHOE HaIpshKeHue, B

ITocrosgunoe 30

["apanTupoBaHHOE HAMPSHKEHUE JTOTUYECKON
“1” (cocrosiaue “BKJI”), B

IToctosguaroe or 9 mo 30 *

[apaHTHPOBAHHOE HAINPSHKEHUE JIOTHYECKO-
ro “0” (cocrostaue “BbBIKJI”), B

IToctossaaoe or O mo 5 *

MaxkcuManbHBIA BXOIHOU TOK, MA

15

OunbTp Ha BXOJIE

Ot 0 mo 50,8 mc (mocrosiHHOE, TIPOTrpam-
MHpyeTcs ¢ BpeMeHHbIM 1rarom 0,2 mc)

Bxoa «cyXxoyl KOHTaKT»

Tok nmUTaHUs AATYMKOB THUIIA «CYXOW KOH-
TakT» (IpU KOPOTKOM 3aMBbIKAHUH JIMHUN
BX0J1a), MA

Ot 2 no 3w or 1010 12

ComnpoTHuBIeHHE HEMH I TapaHTUPOBaH-
Horo ompexaeneHus cocrosinus “PA30OMK-
HYT” mpu 10 MA st BXOJa «CyXOW KOH-
TakT», KOM

250 **

ConpoTHuBieHHE LEenu JUIsl rapaHTUPOBAH-
Horo onpeneneHust cocroguus “3AMKHYT”

mpu 10 MA 11 BXoza «CyXOW KOHTaKT»,
kOM

OrOpgo 1**

ComnpoTuBiIeHHE HEMH I TapaHTUPOBaH-
Horo ompexaeneHus cocrosinus “PA3OMK-
HYT” npu 2 MA nns BXoma «CyxoWl KOH-
TakT», KOM

> 50

ConpoTuBiICHHE TENHU ISl TapaHTUPOBAH-
Horo onpeneneHus coctosaus “3AMKHYT”
pu 2 MA JI71s1 BXOJa «CyXOU KOHTakT», KOM

OrOpmo 2

®unbTp Ha BXOJIE

Ot 0 1o 50,8 Mc (mocTostHHOE, MPOrpaMMH-
pyeTcst ¢ BpeMeHHbIM 1marom 0,2 mc)

CyeTynku

KonnyecTBO CUETUNKOB

8

Kananel BBOMA, MMewmue (QyHKIHMOHATH-
HOCTb CUETUYHMKA UMITYJICOB

Kaunan 1, kanan 5, kanan 9, kanan 13, kanai
17,xanan 21,xagan 25,kangan 29
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HaumeHoBaHue napamMerpa 3HavyeHue

BxonHas dactora B pexuME CYETYMKA Ot 0 no 12,5 k"1, MUHUMAaNBHAS JUINTEID-
(«ITOTEHIIMATBHBII» BXOI) HOCTh uMITyiibca 40 MKC

@OUIbTp Ha CYETHOM BXOJE Ot 0 no 12,8 mc (mporpamMmupyercst C Iua-
rom 0,04 Mc ans BXOJ0B CKOH(PUTYpPHPOBaH-
HBIX KaK CUCTUUK)

* 3HaucHUs TApaMETPOB B PEKUME C KOHTPOJIEM OOpbIBa U KOPOTKOTO 3aMbIKaHHS JIMHUU CM. B Ta0-
e 2.65.

** 3HaveHMsI IMapaMeTPOB B PEKHUME C KOHTPOJIEM OOpBhIBA M KOPOTKOTO 3aMBIKaHHS JIMHAU CM. B
Tabnuue 2.66.

2.155 YcerpoiicTBo 1 paboTa

2.15.5.1 VYcrpoiicTBo 1 paboTa MOIYJIs

B crpykrype momyns DI32-24 M0XHO BBIIEIUTH JBa OCHOBHBIX THIMA (YHKIIMOHATBHBIX
y3noB. IlepBblii THm — 3T0 <«0Omas» uacte. OHA CONEPKUT MHUKPOKOHTPOIIIEP CO
BCIIOMOTATEIILHBIMU 3JICKTPOHHBIMH KOMIIOHEHTaMH JUUISl BBITIOJHEHHUST TPOTPAMMBI MOJTYJIS,
penoOpaboTKKU JNaHHBIX OT KaHAJIOB BBOJA, CBSI3U C MOAYJIEM IICHTPAIHHOIO MPOIEccopa H
T.aI., UCTOYHHKH  THUTaHHsA, (OPMHUPYIOIIME  HEOOXOMUMBIC  HANPSDKCHUS IS
(GYHKIIMOHUPOBAHUS MOAYJNSL. BTOpoil THIT (yHKIIMOHATHHBIX Y3JI0B — KaHalbl BBOAA. B mx
COCTaB BXOJST DJICKTPOHHBIE KOMIIOHEHTBHI ISl MOJKIIOYCHHUS BHENIHUX CHTHAJIOB W HUX
npeoOpa3oBaHusi B BUJ, HEOOXOIUMBIH Ui OOpabOTKM <«OOIIEH» YacThio, AJIEKTPOHHBIC
KOMIIOHEHTBI,  00ECIeUMBAIONIME  TaJbBAaHMUYECKYI0  H3OJALUIO, ¥  KOMIIOHEHTHI,
dbopMupyrolue THUTAHHE <A30JIMPOBAHHON» YacTH. Moaynb coaepxkutr 32 KaHala
IMCKPETHOTO BBOJIA. Bee KaHaIbI MOyt KMEIOT OJIMHAKOBYIO aIapaTHYIO PeaTu3aIuio.

Kaxnplii kaHan BBOJa MOXKET paboTaTh B JABYX peXUMaxX: KaK JAUCKPETHBINA
«ITOTCHITUAILHBIN» BXOJ W KaK JUCKPETHBIA BXOJ[ THIIA «CYXOH KOHTaKT» C IMHUTAaHHUEM OT
MOJYJISL JUTsI TIOAKTFOYCHUS TATYUKOB TUTIA «KOHI[EBOM BBIKIIFOUATEIb.

B pexunme pabGoThl TUCKPETHBIA BXOJ THMA «CYXOW KOHTAKT» C MUTAHHEM OT MOJYJIS
nuTaIee  HanpsokeHue — (HecTaOWIM3MpPOBAaHHOE) — TOJAeTCs  HAa  JIMHUIO  BBOJA
HETIOCPEJCTBEHHO C MOJIYJsSl, MPH 3TOM OOMIMH BBIBOJ TPYMIBI YCIOBHO CTAHOBHUTHCS
«GEMIIIHBIM», a JIMHHUS BBOJA OTHOCHTEIHFHO HETO HMEET IMOJIOKHUTEIbHBIM TOTEHIHA.
HomunansHOE HanpspKeHWE Ha pa3OMKHYTOW JIMHUU cOoCcTaBisieT 24 B.

2.15.5.2 DOyHKIUU KOHTPOIIS [EIOCTHOCTH JIMHUN

Kananel BBOZ]a B 3aBUCUMOCTH OT PEXUMa PabOTHI MOIIEPKUBAIOT (DYHKIIUU AUATHOCTUKH
JIUHUY TIOAKIIOUEHUS JaTYNKa, IPUBEACHHBIC B Ta0nuie 2.64.

Ta0onuua 2.64

Pesxkum padoThl KaHa1a DOYyHKIUA TMATHOCTHKH

«[ToTeHMaILHEBIN BXOI» JuarHoctuka oOpbhIBa U KOPOTKOTO 3aMBblI-
KaHUs1

«Cyxoil KOHTakT» C NMUTaHUEM KOHIEBBIX | Her
ATYUKOB TOKOM 2 MA

«Cyx0il KOHTakKT» ¢ MUTAaHUEM KOHIIEBHIX | JlMarHocTuka OOpbhIBa M KOPOTKOTO 3aMbl-
naT4uKoB TOKOM 10MA KaHUsA

B pexxume paboTel kaHana «IloTeHIIMANBHBIN BXO/» KOHTPOJIb 0OpHIBA IETICH, COoIepKaIInX
JMCKPETHBIC BBIXOJbI (KaK MPAaBHJIO, TUIA «CYXOW KOHTAKT») M JOTOJIHUTEIIbHBIA MCTOYHHK
MMUTAHUS, OCHOBBIBACTCS HAa NPHMEHEHHWH PE3WCTOPa, BKIIOYCHHOIO TMapajuieIbHO
JTUCKPETHOMY BhIxony (pucyHOK 2.48).]1s paboThI ¢ TaKOH IETbI0 KaHAN JUCKPETHOTO BBOIA
MMEET JICKTPUYCCKHE ST JIUIA PACIIO3HABAHUS YEThIPEX COCTOSIHHIM BXOJIHOTO CHTHAJIA:

- 0OpBIB JINHUMY,
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- norudeckuil «0» (TMCKPETHBIN BBIXO PA30MKHYT, TOK BXOJIHOTO CHTHAJIa OTPaHHYUBACTCSI
COIPOTHBJICHHEM BKIIFOUCHHOT'O [TapalIeIbHO KOHTAKTaM PE3UCTOpa);
- moruyeckas «1» [MCKPETHBIH BBIXOJ] 3aMKHYT, TOK BXOJAHOTO CHTHaJIa HE OTPaHHYCH);

- KOPOTKO€ 3aMBbIKaHUEC JIMHHUH.

3aBUCHMOCTh COCTOSIHHSI BXOJla OT 3HAQUCHUN HANpPSOKCHHs] U TOKA Ha BXOJE MPUBEJCHA B
Tabimune 2.65.
Tabnuma 2.65

Hanpsiskenue, Tok, MA CocTosinNe BXoaa IMpumeuanue
B
0 Ot munyc 2,5 l'apanTupoBanHoe  oOHa- Toxk B menm oOpasyercs
no muayc 1,1 | pyskeHHe KOPOTKOTO 3aMbIKa- | BCTPOSHHBIM B KaHaJl UCTOYHU-
HUS JTUHUU KOM TOKa
0 Ot munyc 1,1 Heonpenenennoe coctos-
o 0 Hue. B aToM nmama3oHe BO3-
MOXKHO OOHapyXeHUE OOpHI-
Ba JIMHUHM WJIA KOPOTKOTO 3a-
MBIKaHUS
OrOpmo 4 OrOpmo 1,2 I'apantupoBanHoe  OOHa- YpoBeHb  HABOAUMBIX Ha
pY)XKeHHE 00pbIBa TUHUU 000pBaHHYIO JIMHHUIO TIOMEX HE
JOJKEH TIPEBBINIATh YKa3aH-
HBIX BBIIIE 3HAYECHUN
Or4105 Ot 1,250 2,7 Heompenenennoe coctos- | Ilpu BritoueHHOH (yHKIMK
Hue. B sToM amamasoHe He | KOHTpoJsi OOpbIBa JUHUM He-
rapaHTupyercs oOHapyXeHue | 00XOAUMO HCKIIOYUTH TOsBIIe-
oOpbIBa JMHUM U BO3MOXHO | HU€ BXOJHBIX CHUTHAJIOB TaKOIO
CUUTHIBAHUE JIOTUYECKOTO | YPOBHS
«0»
Or5m06,2 | Or 2,710 5,3 I'apantupoBanHoe  oOHa- | Ilpu BriItOYeHHOH (yHKIMK
pyXeHue Jjoruueckoro «0» KOHTPOJISI OOPBIBA, TEKYIIHH O
[eNu TOK JOJDKEH JIeKaTh B
JTAHHOM JIara3oHe
Or6,2109 Or1m02,3 Heomnpenenennoe mnorude- JleiCTBUTENBHBIN MOPOT TIe-
ckoe coctosiHue (ompenene- | peKIIOUCHHS  HAXOJWTCS — Ha
HUE WCTUHHOTO JIOTUYECKOTO | 3HAUCHUSX HANpPSOKEHUs OJn3-
YPOBHSI HE TaPaHTUPYETCS) kux Kk 7 B. Jng uckmodeHus
JIOXKHBIX cpabaThIBaHW B JIO-
rudeckyro  «1» Heob6XxoauMo
UCKITIOYNTh HAIMYUE HaTpsDKe-
HUH Ha BXoxe BoIle 6,5B
Ot 910 30 Bonee 6,8 lapanTupoBanHoe  0oOHa- 3HaueHUe BXOJHOTO TOKa

pY)XKEHHE JTOTUYecKon «1»

MaJio 3aBUCHUT OT HaIpsDKEHUS,
YTO TIO3BOJISIET U30€kKaTh pocTa
paccenBaeMoil MOIIIHOCTH

B pexumMe paboThl KaHalla «CyXOH KOHTaKT» ¢ MUTaHWEM menu TokoM 10 MA KOHTpOJIb
o0OpbIBa U KOPOTKOTO 3aMBIKAHHsI IIETICH, COAEPIKAIIUX JUCKPETHBIC BBIXOJBI THUMA «CYXOH

KOHTAKT,

OCHOBBIBACTCSI Ha TPUMEHEHUH PE3UCTOPOB,

nmocJaca0BaTCIIbHO C JUCKPCTHBIM BBIXOAOM.
HJ’IH OmnpeaAcICHNA COCTOSAHUA JIMHUW B JaHHOM PEXUME pa6OTI)I KaHall JUCKPETHOI'O BBOAA
HUMCECT DJICKTPUYCCKUC TCTIN AJId paClIO3HABAHUS YCTBIPEX COCTOSIHUM BXOJHOI'O CUTrHaIa:

- OTCYTCTBHE KaKOTr0-1100 BXOJAHOTO CHTHajIa (OOPHIB IMHHK);
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- norudeckuil «0» (TMCKPETHBIN BBIXO PA30MKHYT, TOK BXOJIHOTO CHTHAJIa OTPaHHYUBACTCSI
COIPOTHBIICHHUSMH, BKJIFOYECHHBIMH MOCIIEIOBATEIBHO M APAUIETBHO C «CyXHM KOHTAKTOM»);
- jjornueckas «1» ([IMCKpeTHBIH BBIXOJ 3aMKHYT, TOK BXOJHOTO CHUTHAJIa OTPaHHYMBACTCS

COIMPOTUBJICHUEM BKIHOUCHHBIM ITOCJICI0BATCIIBHO C «KCYXUM KOHTaKTOM»);

- KOPOTKOE 3aMbIKaHHE JIMHUK (TOK BXOJJHOTO CHUTHAJIAa HUYEM HE OIPaHUYCH);
3aBUCHMOCTh COCTOSIHMSI BXOJa OT 3HAUEHMsI TOKA, MPOTEKAIOIIETr0 B LEMHU, MPUBEJICHA B

Tabimune 2.66.
Tabnuma 2.66

Toxk B menu, | ConporusJie- CocTosinue
MA Hue nenu, Om
Or O mo 0,5 bonee 16 ["apanTupoBaHHOE onpeeneHne 0OpbIBa JIUHUH
Or0,5m01,5 | Ot 2,810 16 Heomnpenenennoe cocrosaue. B »3ToM amamnasoHe He ra-
paHTHUpyeTCsl OOHapyKeHHe OOpbhIBAa JIMHHUM M BO3MOXKHO
CUHMTHIBAaHUE JIoTHYecKoro «0»
Orl,5103,3 | Orl,6m0 2,8 ["apanTupoBanHOE 0OOHApYKEHHE JTOTHYECKOTO «O>»
Ot13,3105,2 | Or 0,910 1,6 | HeomnpeneneHHOE JOTHYECKOE COCTOSIHHE (OIMpeIe/iCHUE
WCTUHHOTO JIOTHYECKOTO YPOBHSI HE FApAHTUPYETCSI)
015,2106,8 | Or 0,710 0,9 | TapanTHpoBaHHOE OOHApPYKEHHE JOrMYECKON «1»
Or 6,810 9 Or 0,5100,7 Heonpenenennoe cocrosinue. B 3ToM nuamasoHne He ra-
paHTHpYyeTCcsT OoOHapykeHHe OOpbIBa JHMHUU M BO3MOXHO
CUMTBIBAHUE JIOTHIECKOHN «1»
Ot 9 o 17 Ot 010 0,5 ["apanTupoBaHHOE ONpEAETICHUE KOPOTKOTO 3aMBIKAHHS
JTMHAN

2.15.5.3 WmnynbcHbIN GUIBTP

Kaxapiif JTUCKpETHBIM BXOJ HMEET HWHAWBUAYAIbHBIH HWMIYJIbCHBIH (QUILTp (GHIBTp
aHTUapeOe3ra), KOTOPBIM TMO3BOJIIET MPONYCKAaTh JUCKPETHBIC CHUTHABI, HMEIOIIUC
JUTUTEIBHOCTh OOJIblIe 3aJaHHOTO 3HadeHus. [IpenenbHas AMUTENbHOCTD U AT PEryIupOBKU
¢uipTpa ykazanbel B Tabmmue —2.63 (ipu HyneBoMm 3HaueHMH (WIBTp aHTUApeOe3ra
OTKJTIIOYEH).

2.15.5.4 Vcnonp30BaHKE BXOJIOB B KAYECTBE CUCTUUKOB

Monynb JUCKPETHOTO BBOJA CONEPKUT BOCEMb 32Pa3psAHBIX CUYETUYUKOB HMITYIHCOB.
[lepeyeHp KaHAIOB BBOJA, MMEKOMMX (PYHKIIMOHAIBHOCTh CUYETYMKA, TPUBEACH B TaOJIHUIE
2.63. YV kanHama BBOJA, CIYXKallero HMCTOYHMKOM CHUTHANla IJIS CUYETYMKA, MEHSIOTCS
napameTpsl punbTpa anTHApeOe3ra. OHU MpUBeneHBI B Tabmauie 2.63B 4acTH, ONMUCHIBAIOIICH
napaMeTpbl CYCTUNKOB.

2.15.5.5 Ha3znayeHue KOHTAKTOB pazbemMa JjIsl OAKITIOUCHHS HAarpy3Ku

JluauM 108 TOAKITIOYEHMS] BHEIIHMX DSJEKTPUUECKHUX Ieneil K KaHajdaM BBOJa-BbIBOJA
BBIXOAAT Ha pa3dbeM Tuna RJ-21, pacnonoxkeHHbI Ha JTUIEBOW 4acTh monyns. K kanamy
BBOJIa MOKHO TIOIKJTFOYATH [T B JFO0O0W MOISPHOCTH, IS ONPEICACHHOCTH (HaIpuMep, Uis
peKMMa BXOJIa THIA «CYXOi» KOHTAKT) MEPBBIH MPOBOJI JIMHUK MOYKHO Ha3BaTh «A», BTOPOI
«B».

JIJis IOIKITIOUEHUST MOKHO HCIIOIBh30BaTh YK€ TOTOBBIE ITHYPHI C HEOOXOIUMBIM Pa3beMOM
Y TMOJKIIOYCHHBIM 2541apHpIM KaOeneMm. KabGenb uMeeT CTaHAapTHYIO IIBETOBYIO PACKIIAIKY
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBeTaM TMPOBOAHMKOB). HasnaueHwue
KOHTAaKTOB pa3beMa U WX COOTBETCTBUE MapaMm B 2541apHoM kalese MpUBEACHO B TabJuUIle
2.67.
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Tabnuua 2.67

Homep Homep napbi
I'pynna Curnan KOHTaKTa | kabeasa RJ-21 Hser
TpeBOXKHEIi ABapus — 26 1 bensrit
BBIXOZ ABapus + 1 Cunwnit
I'pynma 1 Bxon 1 27 benbrit
Bxon 2 2 2 OpanxeBblit
Bxon 3 28 Bensiii
OO60mui 1-4 3 3 3eNeHbli
Bxon 4 29 benprii
OO60mui 1-4 4 4 Kopuunessriit
I'pynma 2 Bxon 5 30 benbrit
OO6umit 5-8 5 ° Cepsiit
Bxon 6 31 Kpachbrit
OO6mmuii 5-8 6 6 Cuuunii
Bxon 7 32 Kpacubiit
Bxon 8 7 ! OpanxeBblit
I'pynma 3 Bxon 9 33 Kpachbrit
Bxox 10 8 8 3eneHnli
Bxox 11 34 Kpachbrit
OO0mui 9-12 9 9 Kopuunessrit
Bxox 12 35 Kpacubiit
OO0 9-12 10 10 Cepprit
['pynmna 4 Bxonx 13 36 YepHblit
Oo6mmit 11 11 Cunnit
13-16
Bxox 14 37 YepHeliit
OO0mui 12 12 OpanxeBblit
13-16
Bxox 15 38 YepHelit
Bxox 16 13 13 3eNeHbli
I'pynma 5 Bxon 17 39 UYepHslit
Bxox 18 14 14 Kopuunesbiit
Bxox 19 40 15 YepHblit
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Homep Homep napsl
I'pynna Curaan KOHTaKTa | Kabeas RJ-21 Iper
OO0wmit Cepsiit
17-20 15
Bxox 20 41 Kenrerit
OOmwmit 16 16 Cunuit
17-20
I'pynna 6 Bxon 21 42 Kentsrit
OO0muin 17 17 OpanxeBblit
21-24
Bxox 22 43 Kentorit
OO0mui 18 18 3eNeHbli
21-24
Bxox 23 44 Kenrerit
Bxon 24 19 19 Kopuunesbiit
I'pynna 7 Bxon 25 45 Kentsrit
Bxox 26 20 20 Cepprit
Bxon 27 46 duoneToBkIit
v 21
OOmuit .
95 28 21 Cunnii
Bxon 28 47 duoneToBsIit
v 22
OOmwmit .
95 28 22 OpanxeBblit
I'pynmna 8 Bxon 29 48 DuroIeTOBBIN
v 23
OOmwmit .
99-32 23 3eneHbIi
Bxon 30 49 DHONETOBBII
v 24
OOmwmit o
99-32 24 KopuuneBsbrit
Bxon 31 50 ®HONETOBBII
25
Bxon 32 25 Ceppbrit
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2.15.5.6 HMunukanus MOIyIs

B Ttabmune 2.68 mpuBeneHO MOBEIEHHE CBETOAMOMHBIX HWHAWKATOPOB, OTPAXKAIOLIMX

cocrostare Moy DI32-24.
Tabnuma 2.68

Ceetoauon

Ha3zunauyenue

Ceeromnon “PWR”. 3enensrit

[Iutanue:
HC IT'OPUT — [IUTAHUC OTKJIFOUCHO,
roput - nuranue BKJIIOYEHO

Cserogunon “ERR”. JIByx1BeTHbII

Ommoka:

HE TOPUT — HET OIITNOKH;
KpacHbI — omunoKa,

3eJICHBIA — peakIvs Ha COOBITHE

Cserogunon “WRK”. JIByx1uBeTHbIN

Pexum paboTsr:

HE TOPHUT — MOAYJIb HE 3arpyXKeH;
3eNeHbIl — paboTa,

KPaCHBIA — HU3KOE SHEPromnoTpeOIcHue

Cseroanon “BLK". Kpachslii

bioxuposka:
HE TOPUT — PEKUM OJIOKMPOBKH HE aKTHBEH,;
TOPUT — PEKUM OJIOKUPOBKU aKTHUBEH

Creronuon “BUS”. JIByx1iBeTHBIN

CBs3b € KpeHuTOM:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpacHBI — nepenaya;
3€JICHBIN — IpUEM

Creronuon “USR”. JIByx1iBeTHBIH

HactpanBaemslii mosib30BaTENbCKHUI ANO

B Tabnune 2.69 npuBeaeHoO MoOBeAeHUE WHIUKATOPOB, OTPAKAIOIIMX COCTOSIHHE KAaHAJIOB

BBOJIa-BBIBO/IA.
Tabauua 2.69

CBeroamnona

Hasnauenue

Ceeroanonst 1-8rpynmer CS

CBeTouoabl BKIIIOYAIOTCS MOOYEPEAHO U
JEMOHCTPUPYIOT HOMEp TpPYIIIBI ISl KOTO-
poil B HacTosiliee BpeMsl MPOU3BOAMUTCS HH-
JUKAIMs C MOMOINBIO CBETOAMOJIOB TIPyHIl
STATUSu MODE

Ceeromunonsr 1-8rpymmer ATT

CBeTonnoapl MHAUIUPYIOT COCTOSHHUE Ie-
JIOCTHOCTHU JIMHUU TSI KQXKIOU U3 TPYIIIL:

HE TOPUT — OITUOKHU;

KPAacHbII — B COOTBETCTBYIOLLEW TpyIIIE
BBISIBJICHBI JIMHUM MMEIOIIKE OOpBIB WIIH KO-
pOTKOE 3aMbIKaHHE

Cseronuonast 1-4rpynmer MODE

Pexxum paboThI KaHama:
HE TOPUT — KaHaJl HE aKTUBUPOBAH;
3€JICHBI — KaHaJl aKTHBUPOBaH
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Ceeroguonst 1-4rpynmnet STATUS CocrosiHue KaHana:
JIByX1BETHBIE HE TOPUT — KaHaJl He aKTUBUPOBAH;
KpacHbIi — HaJlMyue BXOJHOIO HarlpsiKe-
HUSI, 3AMKHYTBIM JTaTYUK THUMA «CyXOW KOH-
TaKT»,
3€JICHBI — OTCYTCTBHE BXOJIHOTO HaIpsKe-
HUS, Pa30MKHYTBHIM JaTUUMK THMA <CYyXOH
KOHTAaKT>»

2.15.6 Hcnonp30BaHue 10 Ha3HAYECHUIO

2.15.6.1 DxcrryaTaniiOHHBIC OTPAaHUYCHUS

3AIIPEHIAETCA skcrutyaramus monynst DI32-24 nuckperHoro BBo/ia-BbIBOJIA B IETISIX C
MaKCHMaJIbHBIM HampspkeHneM cBblie 30 B u mpoTekaromuM TOKOM, HPEBBIIIAIONINM
500MA (a1 AUCKPETHOTO BbIX01a)!

[IpeBbilicHNEe HANMPSKEHHUSI W TOKAa TPHUBENET K CpabaThIBAHUSIM SJIEMEHTOB 3allUTBI OT
MPEBBIIICHHUS MO HANPSDKEHUIO M MO0 TOKY M MOXKET B KPUTHYECKHX CIydasx MPHUBECTH K
BBIXOy M3 CTpOs KaHalla BBOJa-BbIBOAA. Takoil MOIynb OyIET CUMTATHCS BBIMISAIIUM W3
CTpOS 10 BHUHE TMOTPEOUTENII W TapaHTHHHBIC O00s3aTeIbcTBA Ha JSTOT CilIy4dall He
PacTIpOCTPaHSIOTCS.

Ecimm mon BO3neiiCTBMEM WHTCHCHBHBIX IIOMEX HAOJIOAIOTCS JIOKHBIC CpaOaThIBAHUS
CUCTEMBI TUarHOCTUKH COCTOSIHUS KaHAJIOB U KOHTPOJISI OOphIBa IMHUU, HEOOXOAUMO TIPUHSATH
MEpBI TI0 CHUKCHHIO HABOJIOK B KAOCIISIX BHEIIHEH ISITH.

2.15.6.2 Tumnosble CXEMBI BKIIOYEHUS

Ha pucynke 2.48 mpuBeneHa THUIOBas cxXeMa BKIIOUEHHUS OJHOTO KaHAlla B PEXKHME
JUCKPETHOTO BXOJIa C MCIOJIb30BAHUEM MPOXOJHBIX KIEMMHBIX KOJIOJIOK, UCIIOJIb3yeMas TpH
npoekTupoBaHuu Mmkagda. B kadecTBe BXOJHOTO BO3JCHCTBHUS HCIIONB3YETCS NATYUK THITA
«Cyxou KOHTakT» U uctoyHuk ODJIC. Jlisi TUCKpeTHOTrO BXoAa JONMYCKAETCS BKIIOYEHUE B
MPOTUBOIOJIOKHON TOJSIPHOCTH («+»K JIMHUHU «B», «-» K THHUH «A»).

_ 0i32-24
_|_
i_____(_}_"""_"_o_""i Bxod 71
—O O—
oo __ v Jowwy 7-4
Pucynok 2.48

Ha pucynke 2.49mnpuBeneHa cxema BKJIIOYEHHUS OJIHOTO KaHAJIa C KOHTPOJEM OOphIBa H
KOPOTKOTO 3aMbIKaHUs B IIEMH CUTHAJIA.
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4, 7 kOm

DI32-24

T T . Bxod 1

! Y gy 1

: S p— 1

Y Pl

——, O -

D e e - v Odwuo 7-4
Pucynok 2.49

Mopyns DI32-24 umeer BCTpOSHHBIE ammmapaTHBIE CPENICTBA JIJIsT KOHTPOJISI OOphIBa B IIETIH
BXOJHOro curHana. J[ns ee paboThl mapaieNbHO MAaTYUKY HEOOXOOUMO MOJKIIOYUTH
BHEIIHUH pe3ucTop HomuHaIoM 4,7kOm 5 %.

Ha pucynke 2.50 moka3aHo MOJKIIOUYEHHE IaTYMKa THIA «CYXOW KOHTAaKT» B Ciydae
3allUTKU JIMHUH OT MOJYJIA.

DI32-24

Bxod 1

______________________ v Jowug 1-4

Pucynok 2.50

Ha pucynke 2.42 noka3aHo NOJKJIIOUYEHHE JAaTYMKA TUMA «CYXOW KOHTAKT» Ul NMPOBEPKHU
paboThI CPesICTB KOHTPOJIA OOpbIBA B LIEMU BXOJHOTO CUTHAIA.

DI32-24
4, 7kOM
717 kOm o TTTTTETETEEEE T : Bxod 1

! P Py X
T Lo, 7 ,
Loy Pl
1 s S : j
D oo v Jowuo 7-4

Pucynox 2.51
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Kaxxnip1it kaHan uMeeT BCTPOSHHBIE aliapaTHbIe CPEACTBA IMATHOCTUKU CBOErO COCTOSIHMS,
MO3BOJISIFOIIME KOHTPOJHUPOBATh HWCIPABHOCTH 3JJIEMEHTOB HAa CaMOM MOAYJIE, a TaKxke
LIEJIOCTHOCTD LIENU HArPy3KHU.

2.16 Moayas auckperHoro Beoaa DI48-24

2.16.1 Hasunauenne

Monysb IUCKPETHOTO BBOJIA MIPEIHA3HAUECH /ISl BBOJIA JUCKPETHBIX CUTHAJIOB MIOCTOSIHHOTO
TOKa C HOMUHAIBHBIM HampspKkeHueM 24 B.
OcHoBHbBIE 0COOEHHOCTH
- 48 xaHaJIOB TUCKPETHOTO BBOJIa, 00BbEAMHEHHBIX B JIBE TPYIIIHI 110 24 KaHana,
- TaJIbBAaHWYECKAs M30JSIIHS KAHAIOB OT IIEeTICH MUTaHKs KOHTPOJUIEPa;
- 3aIUTA IeTel KaK0ro KaHala Mo TOKY U HApsHKEHUIO;
- BctpoeHHbId Y 3UII mo kaxaomy BXoay;
- BO3MOXHOCTb TIOJIKITFOUEHUS SJIEKTPHUECKUX IIeTIel TF000U MOISPHOCTH,
- IBa pexxuMa paboThl KaHAJIOB!
1) «oTeHIHaIbHBIN» BXOI;
2) BXOJ] TUTIA «CyXOH KOHTAKT» C MUTAHUEM OT MOYJIS;
- KOHTPOJb OOPBHIBA B IIEMH BXOJHOTO CUTHANA;
- KOHTPOJTb KOPOTKOTO 3aMbIKaHUS B IIEMTH BXOJIHOTO CUTHAJIA,
- BO3MOXHOCTb PabOTHI BXOJa B peXKUME CUETUNKA UMITYIIbCOB,;
- KOHTPOJITb TEMIIEPATyPBl MOIYIIS;
- UHAMKALIUS:
1) uHIUKAIMS TTUTAHUS MOYJIS,
2) MHIUKAIS cTaTyca MOIYJIS,
3) MHAMKAIMS CTaTyca BXOJIOB;
4) BO3MOXHOCTh OTKJIFOUCHHSI MHAMKAIIUHU JIJIS1 CHUXKCHUS DHEPTOTIOTPEOICHHS;
- OJIMH BBIXOJI TSI TPOTPAMMHUPYEMOTO CUTHAJIA TPEBOTH.

2.16.2 Ucnonnenus Mmomyns

Moyiib UMeeT JIBa MCIIOJTHCHUS:

KPAVY4.883.390 -6a30B0€ HCITOIHEHUE;

KPAY4.883.390-01 #icriosiHeHHE 17151 TPUMEHEHUS B COCTaBE CUCTEM O€3011aCHOCTH.
VcnionHeHust oTIIMYaroTCs BETOM (OHA MepeiHel MaHenu MOTYJIs.

2.16.3 CocraB MoyJst

Monayiab TUCKPETHOTO BBO/Ia-BbIBO/IA COJICPIKHUT:

- yOpaBISAOMMN 32Pa3psAaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMAITBIO MPOTpaMM M
JTaHHBIX;

- ICTOYHHK ITUTAHUS;

- 48 nepeHacTpanBaeMbIX KaHAJIOB AUCKPETHOTO BBOJIA, 00BEIMHEHHBIX B JBE IPYMIIHI 110 24
KaHaJa.

Monayiap MOXXET YCTaHaBIMBATbCS Ha IMPOU3BOJILHOE YHHBEPCAJIbHOE MECTO U 3aHUMAET
OJJTHO YCTaHOBOYHOE MecTo. Ha mmmeBod dacTh MOIyJsl PAcHoNaraioTcsl WHIUKATOPHI,
oToOpakarolyue COCTOSHUE MOAYJIS M KaHaJoB, a TAaKXKe pa3beM I MOIKIIOUEHHS Lenei
IMCKPETHOTO BBOAA.

N300pakeHre MOy sl MPUBEACHO HA pUCyHKe 2.52.
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2.16.4 TexHnueckue XxapakTepUCTUKH

Texaudeckue xapaktepuctuku Moayis DI48-24pusenens! B Tabnue 2.70

Tabauua 2.70

HaumeHoBaHue napamerpa 3HaveHne
KonnyectBo kaHaaoB 48
Pesxxumbl paboThI KaHa a BBO/A JlBa pexxuma padoThI:

— QIOTEHIIMAIBbHBINAY» BXO/I,
— BXO/J TUIIa «ny0ﬁ KOHTAKT>» C IMTAHUECM
OT MOJTYJIS

I'anpBannueckas Pa3BsA3Ka BXO10B

1,5kB, ot ueneit nuTaHUs KOHTPOJLIEPA

anukanmsa

CocTosiHUE Ka)XOOro BXOJa,
MOJYJISt

COCTOSAHUEC

«IToTeHINAILHBIN» BXOI

MakcumalibHOE BXOAHOE HanpsikeHnue, B

ITocrosuaroe 30

I'apanTUpOBaHHOE HAINPSHKEHUE JIOTMYECKOU

“1” (cocrostame “BKJI”), B

IToctosaroe or 9 mo 30 *

I"apanTHpOBaHHOE HAINPSKEHHE JIOTHUYECKOTO

“0” (cocrostame “BBIKJIT”), B

ITocrosuaroe ot O mo 6,2 *

MaxkcuManbHBIA BXOJHOH TOK, MA

2,7

®unbTp Ha BXOJE

Ot 0 o 50,8mc (mocrosiHHOE, IPOTrPaMMH-
pyeTcst ¢ BpeMeHHbIM marom 0,2 mc)

Bxoa «cyXxoil KOHTaKT»

Tok muTaHHWs JATYUKOB THUIA «CYXOH KOH-
TaKT» (IPH KOPOTKOM 3aMBIKaHHH JIMHUH BXO-
na), MA

Ot 2 no 3w or 1010 12

BxomHoe conpoTHuBIeHHE AJIs TAPAHTUPO-
BaHHOTO OTIPEENICHNSI COCTOSIHUS
“PABOMKHYT” npu 10MA a5 BXoza «cy-
XOH KOHTaKT», KOM

> 5 **

BxogHoe compoTuBiICHHE i TapaHTHPO-
BaHHOro omnpeneneHuss coctosaus “3AMK-
HYT” mpu 10 MA nns BXoja «CyXoW KOH-
TakT», KOM

Ot O no 4**

BxogHoe compoTHUBIICeHHE 17151 TApAHTHPO-
BaHHOTO OIPEICTICHHS COCTOSHUS
“PABOMKHYT” pu 2 MA 111 BXOJIa «CYXOH
KOHTaKT», KOM

BxogHoe compoTHuBICHHE IJi TapaHTHPO-
BaHHOro ompenenenus coctosaus “3AMK-
HYT” npu 2 MA 11 BXOJ1a <CyXOH KOHTAaKT»,
kOM

OrOpmo 2

DuIbTp Ha BXOJIE

Ot 0 go 50,8 mc (mocrostHHOE, IPOrPaMMHU-
pyeTcst ¢ BpeMeHHbIM marom 0,2 mc)

* 3HaueHHS napaMeTpoOB B PCIKUME C KOHTPOJICEM 06prBa 1 KOPOTKOI'O 3aMbIKaHUA JIMHUU CM. B TabIU-

ne 2.72
** 3HaueHHs MAPaMETPOB B PEXKHME C KOHTPOJIEM OOpBIBA M KOPOTKOTO 3aMBIKAHUS JTMHUHU CM. B Tab-
mne 2.73.

156 KPAY3.035.004PD




2.16.5 YcrpoiictBo 1 pabora

2.16.5.1 VYcrpoiicTBo 1 paboTa MOIYJIs

B crpykType MOayns MOXXHO BBIIETUTH JBa OCHOBHBIX THMA (PYHKIMOHAIbHBIX Y3JIOB.
[TepBsiii TUTT —3TO «0OMIas» yacTh. OHA COACPKUT MHUKPOKOHTPOILIEP CO BCIIOMOTATEIbHBIMH
ANEKTPOHHBIMU KOMITOHEHTaMHU [UIsl BBINIOJIHEHUS MPOTPaMMbl MOJYIS, MpenoopadoTKu
JAHHBIX OT KaHAJIOB BBOJA, CBSI3M C MOJYJEM ILEHTPAIBHOTO Mpoleccopa U T.M., ICTOYHUKU
nuTaHus, (GopMUpyIOLIMe HEOOXOAWMble HANpsOKEeHUs I (QYHKIMOHHPOBAHUS MOIYIIA.
Bropoii Tun (yHKIMOHATBHBIX Y3JI0B — KaHajbl BBOJA. B MX COCTaB BXOISAT 3JIEKTPOHHBIC
KOMITOHEHTBI JJIs TMOJKIIIOUEHUS BHEUIHMX CHUTHAJOB M MX IMpeoO0pa3oBaHUS B BUJ,
HeoOXomuMBIA  ansi  00paboOTKM  «OOmIe»  YacThio, JJIEKTPOHHBIE  KOMIIOHEHTHI,
o0ecrieunBaoIIie TajlbBaHUYECKYI0 H3OJISILHMI0O, U KOMIIOHEHTHI, (hOpMHUpYIOLIUME MUTaHUE
«30JIMPOBAHHON» dYacTH. Bce KaHanmbl MOAYJsST MMEIOT OJWHAKOBYIO —allapaTHYIo
peanu3anuio.

Kaxnplii kaHan BBoJa MOXET paboTaTh B JABYX peXUMaxX: KaK JAUCKPETHBINA
«TIOTEHLIHUABHBIN» BXOJ M KAK JUCKPETHBIM BXOJ THIA <«CYXOM KOHTAaKT» C NUTAaHHUEM OT
MOAYJISL JJ1sl TIOJKJIFOUEHHS] TATYMKOB THUIIA «KOHLIEBOW BBIKIIIOUATEIb.

B pexunme pabGoThl TUCKPETHBIA BXOJ THMA «CYXOW KOHTAKT» C MUTAHHEM OT MOJYJIS
nUTaIee  HanpsokeHue — (HecTaOMIM3MpPOBAaHHOE) — TOJAeTCs  HAa  JIMHUIO — BBOJA
HEMOCPEACTBEHHO C MOIYJIA, MpPU 3TOM OOIIMKA BBIBOJ TPYIIBl YCIOBHO CTaHOBHUTHCS
«3EeMJISTHBIM», a JIMHUS BBOJIa OTHOCUTEIBHO HEr0 HMEET IOJIOKHUTEIbHBIA MOTEHIIHAI.
HomunansHOE HanmpspKeHWE Ha pa30MKHYTOW JTMHUU cOCTaBisieT 24 B.

2.16.5.2 DyHKIUU KOHTPOIIS [EIOCTHOCTH JIMHUN

Kananel BBOZ]a B 3aBUCUMOCTH OT PEXHUMa PabOTHI MOIIEPKUBAIOT (HYHKIIUU AUATHOCTUKH
JIMHUY TTOAKIIOUEHUS JaTYNKa, IpUBEACHHBIC B Ta0muie 2.71.
Tabnuma 2.71

Pesxkum padoThl KaHa1a DOYHKIUMN JTHATHOCTUKHU

«IloTeHIUAILHBIN BXOI» Jlnarnoctuka oOpbhIBa U KOPOTKOTO 3aMbI-
KaHusA

«CyXxol KOHTaKT» C MUTAHUEM KOHIIEBBIX Her
IATYUKOB TOKOM 2 MA

«Cyx0il KOHTAaKT» C MHTAaHWEM KOHIIEBBIX | JluarHocTuka oOphIBa M KOPOTKOTO 3aMbl-
naT4uKoB TOKOM 10MA KaHUsA

B pexxume paboTel kaHana «IloTeHIIMATBHBIN BXO/» KOHTPOJIb OOpHIBA IETICH, COoIepKaIInX
JMCKPETHBIC BBIXOJbI (KAaK MPABHJIO, THUIA «CYXOW KOHTAKT») M JOTOJIHUTEIIbHBIA MCTOYHHK
MATAHUS, OCHOBBIBAETCS HA NPUMEHEHWU PE3UCTOPA, BKIIOYECHHOTO TMapalIeIbHO
JTUCKPETHOMY BbIxo1y (pucyHOK 2.54).]J1s1 paGoOThI ¢ TaKOH 1EMbI0 KaHAN JUCKPETHOTO BBOJIA
HMMeEET AJICKTPUICCKHE TIETH JIsl pacIIO3HABAHUS YETHIPEX COCTOSHUN BXOJHOTO CUTHAJA!

- 0OpBIB JINHUMY,

- moruueckuii «0» (IMCKPETHBIN BBIXOA PA30MKHYT, TOK BXOIHOI'O CHTHAJIa OTPaHUYUBACTCS
COIPOTHBIICHUEM BKIIFOUCHHOTO MapajlIeIbHO KOHTAKTaM PE3UCTOPA);

- Joruyeckas «1» (IMCKpeTHBIN BBIXOJ] 3aMKHYT, TOK BXOJHOTO CHUTHAJIa HE OTPaHUYEH);

- KOPOTKOE 3aMbIKaHUE JIMHUH.

3aBUCHMOCTh COCTOSIHMS BXOJla OT 3HAYEHUN HAmNpsDKCHHS M TOKa Ha BXOJE MPUBEICHA B
Tabmaune 2.72.
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Tabnuua 2.72

Hanpsiskenue, Tok, MA CocTosinue BxoJa IIpumeuanue
B
0 Ot munyc 2,5 l'apanTupoBanHoe 0OHa- Tox B menu oOpazyercs
no MuHyc 1,1 | pyxeHue KOpOTKOro 3ambl- | BCTPOCHHBIM B KaHajl MCTOY-
KaHUS JJMHUH HUKOM TOKa
0 Ot munyc 1,1 Heonpenenennoe cocros-
o 0 Hue. B »sTomM numamazone
BO3MOKHO oOHapyXeHHE
o0OpbIBa JTMHUHM WU KOPOT-
KOT'O 3aMbIKaHUsI
OrOpmo 4 OrOpmo 1,2 ['apantupoBanHoe 0OOHa- YpoBeHb HaBOAMMBIX Ha
py)XeHHe 00pbIBa JTMHUH 000pBaHHYIO JIMHUIO TIOMEX
HE JIOJDKEH MPEeBBIIIATh yKa-
3aHHBIX BBIIIE 3HAYCHUI
Ord4m05 | Orl,2n02,7 Heompenenennoe cocros- [Tpu BKIIIOYEHHOHN QYHKIUU
Hue. B 3ToM nuana3zoHe He | KOHTpoJsi OOpbIBa JIMHUU
rapaHTupyercss oOHapyke- | He0OXOAMMO UCKIIOYUTH I10-
HUEe OOpbIBa JIMHUM M BO3- | SBJIEHUE BXOJHBIX CHUTHAJIOB
MOKHO CYHTHIBAHUE JIOTH- | TaKOT'O YPOBHS
yeckoro «0»
Or5n06,2| Or 2,710 5,3 I'apantupoBanHoe 0OOHa- [Tpu BKIIIOYEHHOH QYHKIUU
pyXeHwue joruaeckoro «0» KOHTpOJISI OOpBIBa, TEKYIIUN
IO IIeTIH TOK JIOJDKEH JIeXkKAaThb
B JJAHHOM JIMala3oHe.
016,209 | Orlno23 HeomnpenenenHoe noruye- JIeWCTBUTENbHBI ~ TIOPOT
CKO€ COCTOsiHHME (ompezese- | MePeKIIOYCHUS  HaXOIUTCS
HUE WCTHHHOTO JIOTHYECKO- | Ha 3HAYCHUSIX HANPSDKEHUS
ro YpoBHS He TapaHTupyer- | Onuskux kK 7 B. J{ns uckiro-
csl) YeHHs JIOXKHBIX CpadaThIBa-
HUW B JIOTHYECKyl0 «1» He-
00X0IMMO UCKITIOYUTH HAJIH-
Yue HaNpsHKeHUW Ha BXOJE
BhIIIe 6,5B
Ot 9110 30 Boiee 6,8 I'apanTupoBanHoe o0OHa- 3HaueHrue BXOIHOIO TOKa

py’KeHue JIornyeckon «1»

Majo 3aBHCHT OT HampsbKe-
HUS, YTO IIO3BOJIET wu30e-
®KaTh pPOCTa paccenBaeMoit
MOITHOCTH

B pexumMe paboThl kKaHalla «CyXOH KOHTaKT» ¢ MUTaHHEM mend TokoM 10 MA KOHTpOJIb
o0pbIBa U KOPOTKOTO 3aMBIKAHHsI IIETICH, COAEPIKAIIUX JUCKPETHBIC BBIXOJBI THUMA «CYXOH

KOHTaKT,

OCHOBBIBAETCSI Ha TPUMEHEHUH PE3UCTOPOB,

nocJaca0BaTCIIbHO C JUCKPCTHBIM BBIXOAOM.
HJ’IH OmnpeaAcICHNA COCTOSAHUA JIMHUNU B JaHHOM PEXUME pa6OTI)I KaHaJl JUCKPETHOI'O BBOAA
HUMCECT JJICKTPUYCCKUC TCTIH AJId paClIO3HABAHUS YCTBIPEX COCTOSIHUM BXOJHOI'O CUTHaJIa:

- OTCYTCTBHE KaKOTr0-I1100 BXOAHOTO CHTHa a (OOPHIB IUNHHK);

BKJIFOYCHHBIX IapauICJIbHO U

- norudeckuii «0» (TMCKPETHBIN BBIXO PA30MKHYT, TOK BXOJHOTO CHTHAJIa OTPaHHYUBACTCSI
CONPOTHBJICHHUSMH, BKJIFOYECHHBIMH MOCIIEIOBATEIBHO M APAUIETBHO C «CyXHM KOHTAKTOM);

- jjornueckas «1» ([IMCKpeTHBIH BBIXOJ 3aMKHYT, TOK BXOJHOTO CHUTHAJIa OTPaHHYMBACTCS
CONPOTHBIICHHEM BKIIFOUCHHBIM MOCIIEIOBATEIHFHO C «CYXUM KOHTAKTOM»);

- KOPOTKOE 3aMbIKaHHE JIMHUH (TOK BXOJJHOTO CUTHAJIa HUYEM HE OTPaHUYCH);
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3aBHCHMOCTh COCTOSHUS BXOaa

Tabimune 2.73.
Tabnumna 2.73

OT 3HAYCHUA TOKa, MPOTCKAIOMICTO B ILCIIH, IMMPHUBCICHA B

Toxk B menu, | ConporusJe- CocTosinmne
MA Hue nenu, OMm
Or O mo 0,5 bonee 16 ["apanTHpOBaHHOE ONpEEICHHE O0PHIBA TUHUN
Or0,5001,5| Or2,810 16 Heonpenenennoe cocrosiuue. B 3Ttom nmama3zoHe He ra-
paHTHUpyeTCcs OOHapyXeHHe OOphIBa JIMHUM U BO3MOXKHO
CUHATBIBAHHE JIOrHUecKoro «0»
Orl51003,3| Orl,6n02,8 lapanTupoBanHoe 0OHApYX)EHUE ToTHuYecKoro «0»
Or3,3105,2 | Or0,9m0 1,6 HeompeneneHHoe JIOTHYecKOe COCTOSHUE (OMpeieeHne
WCTHHHOTO JIOTHYECKOTO YPOBHS HE rapaHTHPYETCs)
Or5,2106,8 | Or0,7m00,9 ["apanTupoBaHHOE OOHAPYKEHUE JTOTUUECKON «1»
Or 6,810 9 Or 0,510 0,7 Heonpenenennoe cocrosiuue. B 3ToMm nmama3zoHe He ra-
paHTHpyeTCs OOHapyXeHHe OOphIBa JIMHUM U BO3MOXKHO
CUMTBHIBAHHUE JIOTHYECKONH «1»
Ot 9 o 17 Ot 010 0,5 lNapanTupoBaHHOE ONpeAeIeHUEe KOPOTKOTO 3aMBIKAaHUS
JINHAU

2.16.5.3 NmmynbscHBIN QUIBTP

Kakaplii IUCKPETHBI BXOA HWMEET HHIMBHIYAIBHBIH HMIYIbCHBIH QuiabTp (huibTp
aHTHIpeOe3ra), KOTOPHIM TMO3BOJSIET MPOIYCKAaTh JUCKPETHbIE CHIHAJBI, HMMCIOLIHE
JUTUTENIHOCTh OOJIbINe 3aJaHHOM BenuuyuHbI. [IpeaenbHas AMUTETbHOCTD U 1Al PEryIHPOBKU
¢bunbrTpa ykaszanel B Tabmaume 2.70 €ipu HyneBoM 3HadeHHHn GWIBTP aHTHApeOe3ra
OTKJTIIOYCH).

2.16.5.4 Vcnonbp30BaHUE BXOJAOB B KAUECTBE CUETUUKOB

Monyiab IUCKPETHOTO BBOJA COACPIKUT JiBa 32Pa3psIHBIX CUETUYMKA UMIYIbCOB. Ilepeuenn
KaHAJIOB BBOJIa, MMEKOIMMX (DYHKIIMOHAIBHOCTh CYETYMKa, MpuBeAcH B Tabmune 2.70.VY
KaHalla BBOJ4, CJIYXKAIICro HCTOYHUKOM CHUTHAJIa MJIA CUCTYHMKA, MCHANOTCA MapaMCTpPhI
¢bunpTpa anTuapedesra. Ouu npuBeAcHbI B Ta0umie 2.70B 4acTH, OMMCHIBAIOIICH MTapamMeTphl
CUCTUYHUKOB.

2.16.5.5 Ha3znaueHue KOHTAKTOB pazbemMa JjIsl OAKITIOYCHUS Harpy3Ku

JluauM 108 TOAKITIOYEHMS] BHEIIHMX DSJIEKTPUUECKUX Ieneil K KaHajdaM BBOJa-BbIBOJA
BBIXOAAT Ha pa3dbeM Tuna RJ-21,pacmonokeHHbI Ha TUIEeBOW wactu monyns. K kanamy
BBOJIa MOKHO MOJIKJIIOYATh IIEMH B JIIO00M MOJIIPHOCTH.

J1Jis IOIKITIOUEHHST MOKHO HCIIOIh30BaTh YK€ TOTOBBIE ITHYPHI C HEOOXOIUMBIM Pa3beMOM
Y TMOJKIIOYCHHBIM 2541apHpIM KaOeneMm. KabGenb uMeeT CTaHAapTHYIO IIBETOBYIO PACKIIAIKY
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBeTaM TMPOBOAHMKOB). HasnaueHwue
KOHTAaKTOB pa3beMa U WX COOTBETCTBHE TMapaMm B 2541apHoM kalese MpUBEICHO B TaOiuUIle
2.74.

Ta0onuua 2.74

Curnan K};:::E- Homep naput BeTr
2 kadeas RJ-21
Bxon 1 1 Cunnit
1
Bxon 2 26 Benebrii
Bxox 3 2 OpanxeBblii
Bxon 4 27 2 Benwiii
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Homep

Homep napbi

Curnan KOHTAaK- cabenst RJ-21 BeTr
Ta

Bxon 5 3 3eneHsbli
Bxon 6 28 3 Benwiii
Bxon 7 4 Kopuunessrit
Bxon 8 29 4 Benbrit
Bxon 9 5 Cepprit
Bxox 10 30 S benwiit
Bxon 11 6 Cunuit

6
Bxon 12 31 KpacHbrii
Bxox 13 7 OpanxeBblii
Bxong 14 32 ! Kpacueprit
Bxox 15 8 3eneHsbli
Bxox 16 33 8 Kpacubiit
Bxonx 17 9 Kopuunessrit
Bxox 18 34 9 Kpacuprit
Bxox 19 10 Cepprit
Bxox 20 35 10 Kpachupiit
Bxon 21 11 Cunnit

11
Bxon 22 36 YepHslit
Bxoxg 23 12 OpaHXeBBbIid
Bxong 24 37 12 UYepHbiit
Bxox 25 13 3eneHbIi
Bxon 26 38 13 UYepHbiit
Bxong 27 14 Kopuunessrit
Bxox 28 39 14 Uepnblit
Bxox 29 15 Cepprit
Bxox 30 40 15 UepHbiit
Bxon 31 16 Cunuit

16
Bxon 32 41 Kentorii
Bxox 33 17 OpaHXeBBbIid
Bxox 34 42 7 Kentorii
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Curnan KIL(I::::IIZ- Homep nappt BeTr
2 kabeas RJ-21
Bxox 35 18 3eneHbli
Bxonx 36 43 18 JKenrerit
Bxox 37 19 Kopuunessrit
Bxox 38 44 19 JKenrerit
Bxox 39 20 Cepprit
Bxox 40 45 20 Kentorii
Bxon 41 21 Cuuunit
21
Bxon 42 46 duoneroBbIi
Bxox 43 22 OpanxeBblii
Bxon 44 47 22 dDuosieToBBIN
Bxong 45 23 3eneHsbli
Bxox 46 48 23 duoseToBLIN
Bxon 47 24 Kopuunessrit
Bxon 48 49 24 DuosieToBEBIA
Buem +24 25 Cepsiit
Buemr —24 50 25 duoneToBLIN

2.16.5.6 HWuoukanus momyns

B Ttabmmne
COCTOSTHUE MOYJIS.
Tabnuua 2.75

2.75 mpuBeEHO TOBEIECHUE CBETOAMOIHBIX HWHAMKATOPOB, OTPAKAOIIUX

CBeroamnona

Hasnauenue

Ceeronnon “PWR”. 3enensrit

[Iuranue:
HE TOPUT — IIUTaHUE OTKIIIOYCHO;
roput - nutanue BKJITOYEHO

Creromunon “ERR”. JIByx1iBeTHBIH

Ommoka:

HE TOPUT — HET OIINOKH,
KpacCHBIN — OIINOKaA,;

3€JICHBII — peaklus Ha COOBITHE

Ceeronuon “WRK”. JIByx1uBeTHBIN

Pexxum paboThr:

HE TOPUT — MOAYJIb HE 3arpy»KeH;
3€JIeHbIN — padoTa;

KpPacCHBIA — HU3KOE dHEPromnoTpeOIcHme

Cseroaunon “BLK". Kpachslii

biiokuposka:
HE FOPUT — PEKUM OJIOKHUPOBKH HE aKTHUBEH,;
TOPUT — PEKUM OJIOKUPOBKU aKTHBEH
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CBeroamnona Ha3zunauenue

Ceeronuon “BUS”. JIByxuBeTHbIN CBs3b ¢ KpeToM:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpAaCHBIN — Mepenaya;
3€JICHBIN — MPUEM

Creromunon “USR”. JIByx1iBeTHBIH HacTtpanBaemplii T0JIb30BATEIBCKUMA IO

B tabmuue 2.76 npuBeneHO MOBeIEHUE WHAWKATOPOB, OTPAXKAIOIIUX COCTOSHUE KAHAIOB
BBO/Ia-BBIBO/IA.
Tabnuna 2.76

CBeroamnona Hasnauenue

Ceeroamonst 1, 2rpynmnet CS CBeToMobl BKIIOYAIOTCS MOOYEPEIHO U
JEMOHCTPUPYIOT HOMEp TPYHIBI JJIsl KOTO-
poil B HACTOSIIEE BpeMs MPOU3BOJIUTCS HH-
JVKAIAsT C TIOMOUIBIO CBETOIUOJOB TPYIII
STATUSu MODE

Ceeromuonsr 1, 2rpynmer ATT CBeToMObI WHIUIUPYIOT COCTOSTHUE IIe-
JIOCTHOCTH JIMHUH ISl KQXKJIOM U3 TPYII Ka-
HAJIOB.

HE TOPUT — OIIHOKH;

KPAacCHBII — B COOTBETCTBYIOIIECH TIpymme
BBISIBJICHBI JINHUH MMEIOIIE OOpBIB MU KO-
pPOTKOE 3aMbIKaHNE

Ceeroauons 1 - 24rpynmner STATUS. CocrosiHue KaHana:
JIByX1BETHBIE HE TOPUT — KaHaJl He aKTUBUPOBAH;
KpacHbIl — HaJu4ue BXOJHOIO Hampshke-
HUSI, 3AMKHYTBIA JTaTYUK TUIMA «CYXOH KOH-
TaKT»,
3€JICHBI — OTCYTCTBHE BXOJIHOTO Hampsi-
JKEHUS, PA3OMKHYTBIM JaTUMK THUMA <«CyXOM
KOHTAaKT>»

2.16.6 Hcronp3oBanue 1Mo Ha3HAYEHHUIO

2.16.6.1 DxcrryaTaniMOHHBIC OTPAHUYCHUS

SAIIPEHIAETCS okcrutyatanust MoOAyJs JAMCKPETHOTO BBOJA-BbIBOJA B IEMSAX C
MaKCUMaIbHBIM HanpsbkeHueM cBbiire 30 B u npoTekarommm TokoMm, npebimaronmmM S00MA
(st muCKpeTHOTO BBIXO/A)!

[IpeBbIieHre HAPsHDKEHUST W TOKa TMPUBEIET K CpabdaThIBAaHUSM SJEMEHTOB 3alllUTHl OT
MPEBBIIICHUS 110 HANPSDKEHUIO M MO TOKY M MOXET B KPUTUYECKHX CIIydasX MPUBECTU K
BBIXOJIy M3 CTPOs KaHalla BBOJAA-BBIBOJIA. TaKoW MOAYJIh OyAET CUMTATHCS BBIMICAIIAM M3
CTpOsi 1O BHUHE TMOTPEOUTENs W TapaHTHHHBIE O00s3aTENbCTBA HA OTOT Cily4dail He
pacrpoCTPaHIIOTCS.

Ecnmu mon Bo3neiicTBHEM WHTCHCHBHBIX TOMEX HAONIONAIOTCS JIOKHBIE CpaOaThIBAHUS
CUCTEMBI TMaTHOCTHUKH COCTOSIHUSI KAaHAJIOB M KOHTPOJIS OOpbIBA JTMHUHU, HEOOXOUMO TTPUHSATH
MEpbI IO CHUKCHHIO HABOJOK B KaOEIsIX BHEIIHEH TSI .
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2.16.6.2 TunoBble CXEeMBI BKIFOUYECHUS

Ha pucynke 2.53 mpuBeieHa THUIIOBas cXeéMa BKIIOUEHHUS OJHOTO KaHAlla B PEXKHME
JTUCKPETHOTO BXOJIa C MCIOJIb30BAHUEM MPOXOJHBIX KIEMMHBIX KOJIOJIOK, UCIIOJIb3yeMas TpH
npoekTupoBaHuu Mmkagda. B kadecTBe BXOJHOTO BO3JCHCTBHUS HCIIONB3YETCS NATYUK THITA
«Cyxou KOHTakT» U uctoyHuk DJIC. Jlyisi TuCKpeTHOTro BXoAa JOMYCKAETCS BKIIOYEHUE B
MPOTHBOIOJIOKHOU TOJSIPHOCTH («+»K JIMHUHU «B», «-» K THHUHN «A»).

Dl48-24

0
0
O
Q
@
®

Pucynok 2.53

Ha pucynke 2.54 mpuBeneHa cxema BKIIOYEHHs OJHOTO KaHaja ¢ KOHTpOJeM oOpbiBa U
KOPOTKOTO 3aMbIKaHHUs B IIENIH CUTHAJIA.

D4 8-24

4,7 kOm

0
0 A
®
®
®©

Pucynok 2.54

Monyns DI148-24 umeer BCTpOCHHBIE amlmapaTHble CPEACTBA Uil KOHTPOJs 0OpbIBa B LIENH
BXOJHOro curHaia. J[nsg ee paboTel mHapamieNbHO JaTYUKY HEOOXOOUMO IOJKIIOYUTh
BHEIIHUH pe3ucTop HoMuHaNoM 4,7kOM 15 %.

Ha pucynke 2.55mo0ka3aHo MOJKITIOUEHHE JATYMKA THUIA «CYXOW KOHTAKT» JJISI MPOBEPKH
paboThI CPesICTB KOHTPOJIA OOpHIBA B LIEMU BXOIHOTO CUTHAIA.
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U4 8-24

Pucynok 2.55

Ka)KI[Hﬁ KaHaJI UMCECT BCTPOCHHLBIC allllapaTHBIC CPEACTBA JUArHOCTHKHU CBOCTO COCTOSHUA,
MO3BOJIAIOIIUEC KOHTPOJUPOBATL HCHPABHOCTL J3JICMCHTOB Ha CaMOM MOAYJIC, a TaK¥Ke
LEJIOCTHOCTh LICIIHN HAI'PY3KH.

2.17 Moayab nuckperHoro BoiBoga DO48-24AD

2.17.1 Hasnauenune

Monayns DO48-24AD npenna3zHaueH A BbIBOJA JMCKPETHBIX CUTHAJIOB MOCTOSIHHOTO U
MePEMEHHOTO TOKa ¢ HOMHUHAIBHBIM HamnpsbkeHueM 24 B.
OcHOBHBIE 0OCOOCHHOCTH:
— 48kaHallOB JUCKPETHOTO BBIBO/A, O0BETMHEHHBIX B JIBE TPYIIIHI 10 24 KaHAaa;
— raJbBaHUYECKas H30JISAIMS KAHATIOB OT IeTel MUTaHUs KOHTPOJUIEpa,
—3alIKTa Lenel KaXI0ro KaHaia Mo TOKY U HallpshKeHUIO;
—Bcrpoennslit Y3UII o kaxaomy Bxoay;
— BO3MO’KHOCTb IMOAKIIOUEHHUS AIEKTPUUYECKUX Lernel J1I000i MoIspHOCTH.
— KOHTPOJIb TEMIIEPATYPBI MOIYJIS.
— UHUKAIIHS
1) uHaMKAIKS CTaTyca MOIYJIS,
2) VHIMKAIUS TATAHUS MOTYJIS,
3) BO3MOXHOCTh OTKJIFOUCHHSI MHIAUKALUH JIJISI CHUKCHUS SHEPTrOMOTPEOICHHUSI.

2.17.2 CocraB Mopyst

Monynb JUCKPETHOTO BBIBOJA COICPKUT:

- ynpaBJsomui  32-pa3psAHbIii MUKPOKOHTPOJUIEP C BHYTPEHHEH MaMsAThIO MpOrpamMMm M
JaHHBIX;

- ICTOYHUK MMUTAHUS,

- 48 xaHaJIOB IUCKPETHOTO BHIBOJIA, 00BETMHEHHBIX B JIBE TPYIIIHI IO 24 KaHaja.

Monynb MOXET yCTaHaBIUBATHCS HA TPOM3BOJIBHOE YHHBEPCAIILHOE MECTO M 3aHUMAET
OJIHO ycTaHOBOYHOE MecTo. Ha mepenHell maHenum MOAyNs pacloyiaraloTCs WHIUKATOPHI,
O0TOOpaXKarOIINE COCTOSTHUE MOJYJS M KaHAJIOB, a TAKKe pa3beM IS TMOJKIIOYCHUS Ierel
JMCKPETHOTO BBIBOAA. M300pakeHne mpuBeIeHO Ha pUCYHKE 2.56
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2.17.3 TexHnueckue XxapakTepUCTUKH

Texnudeckue xapaktepuctuku Moayiast DO48-24ADnpusenensl B Tabmuie 2.77.
Tabnuua 2.77

HaumeHnoBaHue mapamerpa 3HaueHue
KonnyecTBO KaHaI0B 48
l"anpBaHnYecKas pa3BsizKa BBIXOJIOB, KBT 1,5 (@Be rpynmebl o 24 kaHaa)
Wanukanms CocTosHHE KaXXKIOr0 BEIXOJa, COCTOSIHAE MO

Tyt
JMCKPETHEBIA BBIXOJI

MakcumanbHO€ HanpspbKeHUE Ha Bbixoge, B [TocTostnHOE, Tepemennoe 30
Tun BeIXOga TpaH3UCTOPHBIN KIIFOU
MakcumanbHast 9acToTa nepexiatoueHus, 11 500

MaxkcUMaJIbHBIA BBIXOIHOM TOK, MA 100

ConpoTusieHne OTKpBITOro Kiroua, Om 0,5

ConpoTHBICHHE 3aKPHITOTO Kitoua, OmM 10

217.4 YcrpoiicTBo 1 paboTa MOayIIs

B crpykrype moayns DO48-24 ADMOXHO BBIIETUTD J1Ba OCHOBHBIX THIA ()YHKIIMOHAIBHBIX
y3noB. IlepBelii Tum — 3TO0 «oOmas» 4vacte. OHAa COOEPKHUT MHUKPOKOHTPOIUIEP CO
BCIIOMOTATEIILHBIMU 3JICKTPOHHBIMH KOMIIOHEHTaMH JUUISl BBITIOJHEHHUST TPOTPAMMBI MOJTYJIS,
npenoOpaboTKK JaHHBIX OT KaHAJOB BBOJA, CBSI3U C MOIYJIEM LIEHTPAJIbHOTO Ipoleccopa U
T.aI., UCTOYHHKH  THUTaHHUsA, (OPMHUPYIOIIME  HEOOXOMUMBIC  HANPSDKCHUS IS
(GyHKIMOHMPOBAaHUS MOAYNA. BTopol TN (hyHKIIMOHAIBHBIX Y3JI0B — KaHAJIbI BbIBOJA. B ux
COCTaB BXOJST JJICKTPOHHBIC KOMIIOHEHTHI ISl MOJKIIOYCHHUS BHENIHUX CHTHAJIOB U HUX
npeoOpa3oBaHusi B BUJ, HEOOXOIUMBIH Ui OOpabOTKM <«OOIIEH» YacThio, AJIEKTPOHHBIC
KOMITIOHEHTBI, 00ECIIEYNBAIONINE TAIbBAHUYECKYIO W30JLIUI0. Bce KaHabl MOAYIST UMEIOT
OJIMHAKOBYIO aIMapaTHYIO PeaTn3altio.

2.17.5 HasHaveHne KOHTaKTOB pazbeMa IS MOJKIIOUYCHUS Harpy3Ku

JluHUM TSt TOKITFOUEHUST BHEIITHUX AJIEKTPUUYECKUX IeNell K KaHallaM BBIBOJA BBIXOMST Ha
pasbem tHna RJ-21,pacmnonokeHHbI Ha JUIEBOM YacTu Moayis. K kaHamy BBIBOJIa MOXKHO
MOJIKJTFOYATH IIETH B JII000M MOJISIPHOCTH.

JIJIs IOIKITIOUEHHUST MOXKHO HCITOJIb30BaTh YK€ TOTOBBIC MTHYPBI C HEOOXOJIUMBIM Pa3beMOM
U TOJKJIIOYEHHBIM 2541apHbIM KabeneMm. Kabenbp MMeeT CTaHIapTHYIO IBETOBYIO PACKIAIKy
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IBeTaM IPOBOAHMKOB). HasHaueHwme

KOHTAaKTOB pa3beMa M UX COOTBETCTBHE MapaM B 2541apHOM Kalele NMPUBEACHO B TabiuUIEe
2.78.
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Tabnuna 2.78—CootBercTBre curnaioB moayisi DO48-24 ADkoHTakTaM BBIXOTHOTO

pa3zpema
Curnan Homep kon- Homep napsi Ber
TaKTa Kabesst
RJ-21
OO6mmii Beixox 1 13 13 3eNeHbli
OO0mmii BeIxoxn 2 38 YepHblit
Brexon 1.1 1 1 Cuuunii
Bexon 1.2 26 Benwrii
Bexox 1.3 2 2 OpanxeBblit
Breixon 1.4 27 benrrii
Bexox 1.5 3 3 3eNeHbli
Brexox 1.6 28 Benwiii
Breixoga 1.7 4 4 Kopuunesbiit
Breixox 1.8 29 Benwrii
Bexoma 1.9 5 5 Cepprit
Beixox 1.10 30 benrwrii
Bexox 1.11 6 6 Cuuunii
Bexox 1.12 31 Kpachbrit
Bexox 1.13 7 7 OpanxeBblit
Brexon 1.14 32 Kpachbrit
Breixona 1.15 8 8 3eNeHbli
Beixonx 1.16 33 Kpacubiit
Bexox 1.17 9 9 Kopuunessrit
Bexox 1.18 34 Kpachbrit
Bexox 1.19 10 10 Cepprit
Bexox 1.20 35 Kpachbrit
Bexox 1.21 11 11 Cuuunii
Beixonx 1.22 36 Uepnblit
Beixonx 1.23 12 12 OpanxeBblit
Brexon 1.24 37 YepHblit
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Curnan Homep kon- Homep napsi Ber
TaKTa Ka0esst
RJ-21
Bexon 2.1 14 14 Kopuunessrit
Bexon 2.2 39 YepHblit
Brixox 2.3 15 15 Cepprit
Brexoxn 2.4 40 YepHblit
Brexox 2.5 16 16 Cuunii
Brixonx 2.6 41 Kentorit
Bexon 2.7 17 17 OpanxeBblit
Breixox 2.8 42 Kenrerit
Brixox 2.9 18 18 3eneHnli
Bexox 2.10 43 Kenrerit
Bexox 2.11 19 19 Kopuunessrit
Beixonx 2.12 44 Kentorit
Brexox 2.13 20 20 Cepprit
Bexon 2.14 45 JKenrerit
Brixox 2.15 21 21 Cuunit
Breixox 2.16 46 DuosieToBbIN
Bexox 2.17 22 22 OpaHXeBBbIid
Brixox 2.18 47 duoseToBLIN
Brexox 2.19 23 23 3eneHsnli
Brexox 2.20 48 DuosieToBBIN
Beixonx 2.21 24 24 Kopuunesbiit
Breixox 2.22 49 DuoneToBkII
Brexox 2.23 25 25 Cepprit
Brixon 2.24 50 dDuoneToBwIi

2.17.5.1 Wupuxanuys MOIys

B03MOXHO OTKJIFOUEHHE CBETOIUOTHON HHIUKAIINH JJIT YMEHBIICHUS SJHEPTOMOTPEOICHUS.
B Tabnume 2.79 mpuBeneHO TOBEIECHHWE CBETOAMOIHBIX HWHAMKATOPOB, OTPAKAIOIIUX
COCTOSTHUE MOYJIS.
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Tabauua 2.79

CBeroamnona

Ha3znauenue

Ceeromnon “PWR”. 3enensrit

IIuTanue:

HC IT'OPUT — [IUTAHUC OTKJIIOYCHO,
roput - nuranue BKJIIOYEHO

Cserogunon “ERR”. JIByx1BeTHbII

Ommoka:

HE TOPUT — HET OIITNOKH;
KpacHbI — omunoKa,

3€JICHBIA — peakIns Ha COOBITHE

Cseroguon “WRK”. JIByx1uBeTHbIN

Pexxum paboThr:

HE TOPUT — MOJYJIb HE 3arPYKeEH;
3eNeHbIi — padoTa,

KpacHBI — HU3KOE SHEPromnoTpeOIcHue

Cseroaunon “BLK". Kpachslii

biokuposka:
HE FOPUT — PEKUM OJIOKHUPOBKH HE aKTHUBEH,;
TOPUT — PEKUM OJIOKUPOBKU aKTHBEH

Creronuon “BUS”. JIByx1iBeTHBIN

CBs3b € KperToMm:

HE TOPUT — CBSI3b OTCYTCTBYET;
KpaCHBIN — nepenaya;
3€JICHBIN — [IPUEM

Ceeronuon “USR”. JIByxuBeTHBIN

HacrtpauBaemslii 10J1b30BaTENbCKUN U0

B tabmune 2.80 mpuBeneHO MOBeNEHHE WHIWKATOPOB, OTPAKAIOIIMX COCTOSHHE KaHAJIOB

BBEIBOJA.

Taonuma 2.80

Ceetoauon

Ha3nauyenune

Ceeroanonst 1, 2rpynmnet CS

CBGTOI[I/IO,Z[BI BKJIFOYAKOTCsI HOO‘-IepeI[HO !
JEMOHCTPUPYIOT HOMEp TPYIIBI IS KOTO
POl B HACTOsIIEE BPEMs IIPOU3BOAUTCS UH
IUKAUA ¢ TOMOIIBI0 cBeroaronos On/Off

Ceerommonsl 1 —rpynmber On/Off

CocTtosiHue KaHaja.

3€JICHBIN — COCTOSIHUE BBIXOJIa - IUCKPETHBI]
«O»;

KPAaCHBIM — COCTOSIHME BBIXOJA - JUCKPETHAS
«1»

2.17.6 Hcnonp3oBanue Mo Ha3HAYEHUIO

2.17.6.1 DxcruryaTaliiOHHBIC OTPAHUYCHUS

3AIIPEHIAETCS skcnmyatanuss MOAyJIsl IUCKPETHOTO BBIBOAA B LIEMSX ¢ MAaKCHUMaJIbHBIM
HanpsbkeareM cBbitiie 30 B 1 mporekatomum TokoM, peBbimarommum 100MA!

[IpeBbIieHre HAPsHDKEHUST W TOKa TMPHUBEIET K CpabdaThIBAaHUSM SJEMEHTOB 3alllUTHl OT
MPEBBIIICHUS 110 HANPSDKEHUIO M MO TOKY M MOXET B KPUTUYECKHX ClIydasX MPUBECTU K
BBIXOJIy M3 CTPOs KaHalla BBOJAA-BBIBOJIA. TaKoW MOAYJIh OyAET CUMTATHCS BBIMIEAIIAM W3
CTpOSi 1O BUHE TMOTPEOUTENE W TapaHTHHHBIE O00s3aTeNbCTBA HA OTOT Cily4dail He

pacrpoCTpaHsIOTC.

Eciu Ioa BO3ﬂGﬁCTBHGM HHTCHCHUBHBIX IIOMEX HaGHIO,Z[aIOTCH JIOKHBIC Cpa6aTI>IBaHI/I$I
CUCTEMbI JTUAIrHOCTUKH COCTOSHUS KaHAJIOB U KOHTPOJIA O6pBIBa JIMHHUMH, HCO6XOI[I/IMO IIPUHATH
MCPBI MO CHUIKCHUTIO HABOJIOK B KaOesIX BHEIIHEH OCIIN.
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2.17.6.2 Tunossle CXeMBI BKIIFOUEHUS

Ha pucynke 2.57mnpuBeneHa cxeMa BKJIIOUEHHS B PEKUME TUCKPETHOTO BBIXOA, HCIIOJIb-
3yemas IpHU MPOEKTUPOBAHUU IIKaDa.

DO48-24AD

=/=24\V
Harpyska

NnHus «A»

NnHus «B»

Pucynox 2.57

2.18 Moayas anajorosoro Beoaa Al16-1U

2.18.1 Hazunauenne

Mopayns Al16-lU mpeanazHaueH uisi M3MEpPEHUS AaHAJIOTOBBIX CHUTHAJIOB HMCTOYHUKOB
HAMPSKEHUS TOCTOSTHHOTO TOKA ¥ aHAJIOTOBBIX CHTHAIOB MTOCTOSIHHOTO TOKA.
OcHoBHbBIE OCOOEHHOCTH
— 16 rpynm, comepkanux KaHaa H3MEPEHUS TOKA M KaHAJl U3MEPEHUS HAMIPSHKCHHUS,
— TajbBaHMWYecKas pa3Bsa3ka Mexay rpynmnamu 1500B;
— KaXIbpld KaHaJ MOJYJS MMEET BO3MOXHOCTh MHIMBUAYaJIbHOW HACTPOHKM Ha paboTy B
mobom nuana3one. Kaxaplit KaHam COAEPIKHT:
1) unauBHIyaIbHBIN «curma-aenbra» AL (paspsaHocTs 16 6ur);
2) BXOAHOH (PUIABTP /IS 3aLIUTHI OT SJCKTPOMArHUTHBIX TIOMEX;
— (yHKIMsI oOHAPYKEHUS 0OPHIBAa TUHUU U KOPOTKOTO 3aMbIKaHHSI,
— BO3MOXKHOCTb YCPETHEHMUS,
— ¢wibTp ot BxoaHbIX momex (50 'y wiu 601 m);
— KOHTPOIIb TEMIEPATYPHI HA TIJIATE MOIYJIS;
— TpOTrpaMMHPYEMbIH BBIXOJ CUTHAJIA TPEBOTH;
VHIWKAITHS:
1) wHaMKANUs cTaTyca MOIYJIS;
2) WHIMKAIMS CTaTyca aHAJIOTOBBIX BXOJIOB;
3) omuH MOJIB30BATEIBCKHUN CBETOIHO;
4) BO3MOXXHOCTb OTKJIFOUCHHUSI MHIUKAIIUH [T CHHDKEHHS SHEPronoTPeOICHuUSI.
Bremrnwmii Bug MoyInis mokasaH Ha pucyHke 2.58.

2.18.2 CocraB Mopyst

Mopyns Al16-IU comepxurt:
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— ympaBinsiomuil 32-pa3psaaHbelii Mukpornporeccop ¢ BayrperauM O3Y u Flashmamsteio s
pOTrpaMM U JIaHHBIX;

— MporpaMMupyemas Jorudyeckas MaTpuLa Ajs NpeoOdpa3oBaHUsl JaHHBIX;

— OO UCTOYHUK [TUTAHUS,

— 16 rayibBaHUYECKH M30JIMPOBAHHBIX TPYIII, COACPIKALINX KaHAI M3MEPEHUs] TOKAa U KaHal u3-
MEpPEHHUsI HaIIPSHKEHNUS;

— CXEeMbl MHJUKALMU COCTOSTHHMSI MOJYJs M Kaxaoro kaHana. Kaxaplii n3MmepuTenbHbI KaHal
COJIEPIKHT:

1) wuHAMBUAYaJTbHBIA raJbBAHUYECKH N30JIUPOBAHHBIN UCTOYHUK ITUTAHUS,

2) wuHAMBHAYyaNbHBIH «curma-gensTa» Al (paspsanocts 16 OUT) M MPENHU3HOHHBIN HCTOYHHK
OIIOPHOI'0 HANIPSKEHUS;

3) BXOAHOW (GMIBTP JUIS 3ALIUTHI OT AIIEKTPOMArHUTHBIX TIOMEX;

4) WHIVUBHIyaIbHBIC CXEMbI 3alIMThI AHAIIOTOBOTO BXOJIa OT MPEBBIIICHUS [0 TOKY M 110 HAarpsi-
KEHUIO.

Mopynp 3aHUMaeT B KpEeUTe OJHO IT0CafoyHoe MecTo. Ha nuneBoi nanenu Moy pacrosiaraer-
Csl pa3beM I MOJKIIIOYEHUs] aHAJIOTOBBIX BXOAOB M CBETOJMOHBIE MHIUKATOPBI COCTOSIHUS MOAYJIS
Ka)KJJ0ro KaHaja.
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2.18.3

TexHnueckue XxapakTepUCTUKH

Texaudeckue xapakrepuctuku Moayist Al16-1U npuseaens: B Tabmuie 2.81

Tabauua 2.81

HanmeHoBaHnue nmapamerpa

3HaueHue

KomnnuectBo KaHanoB

16 aHAJIOrOoBBEIX KaHAJIOB

lNanpBanmyeckas pa3Bsizka

— Mexnay rpynnamu kaHaioB 1,5kB;

— MEXJy IpylnrnaMM KaHajioB M cxeMmou moxaynd 1,5
kB;

— MEXy rpyIIaMu KaHajaoB U 3a3emiieHremM 1,5kB

Wuaukanus CocTosiHHE KaXI0TO BX0/1a, COCTOSIHUE MOTYJIsI
Hamnpspkenue nuranust, B Ot 1010 30

["aGapuTHBIE pa3mepsl, MM, He Ooliee 265%19x30

Macca, T, He G6onee 350

AHaJIOTrOBBIN BX0J

Twum BxonoB

- I/I3MepeHHe CHUT'HAJIOB IIOCTOSIHHOTI'O TOKAQ,
— U3MCPCHUE CUTHAJIOB ITOCTOSHHOI'O HAITPSPKCHU A

Paspsmaocts AL, 6ur

16

Bpems usmepenus

Jlo 2 mc (Ip¥ BBIKITIOYEHHOM PEXEKTOPHOM (DrItbT-
pe 50umm 60T m);

1o 102mc mpu 601;

1m0 121mc ipu 501

Ycpenuenue

HacrpanBaemoe konmdectBo BeIOOpok: 2; 4; 8; 16]
32; 64, 128

BxonHoe conporusieHue

250 OMm — st U3MEpEeHHsI CUTHAIOB MOCTOSTHHOTO
TOKa,

He meHee 100 kOM — 17151 U3MEpEeHHsI CUTHAJIOB TI0-
CTOSTHHOTO HaIpsHKCHUS

QunpTpanus

Bribupaercst 50 unu 60 I'u. [logaBnenue He MeHee
80 nb

JlonycTuMoe HanpsiKeHue Ha Bxojie, B

+10
MakcumanbHOE HallpsKeHUE Ha BXoje, B +33
3anuTa OT IPEBBIIIEHUS IO TOKY Ha

BaH_II/ITa OT TnornagaHusl CTOPOHHEroO Ha-

npspokeHus, B

Y CTOWYHUBOCTh K CETEBOMY HAIPSKEHUIO MEPEMEH-
HOTO TOKa 242
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OcHOBHBIE MeTpoJIOTHYECKHE XapakTepucTuku monyis All6-lU npuBenens B Tabmuie
2.82.
Tabnuna 2.82

JAnana3on JAnana3oH BbI- Mpeneast nonyc- | Ilpenennt nonyckae- | Ilpumeua-
BXOJHBIX CHI- XOJHBbIX CHTHA- KaeMoil OCHOBHOM MOM JONOJHHUTEIb- HHeE
HAaJ0B JIOB NMpUBEICHHOM 10- HOIl MPUBeIeHHOM
rpemHocTtd, % ot | morpemHoctu, % ot
AHANA30HA N3Me- AMana3oHa usMepe-
peHui HUM
Ot 0 10 5MA Rex =
2500m
Ot 0 10 20MA +0,1 +0,00125 %/
Ot 4 no 20mMA
Or 0 0 5B RBX >
el 100xOm
Or OO0 10B
0,
Ot musyc 5 710 +0,05 +0,000625 %
mwiroc 5B
Or munayc 10
o wroc 10B

2.18.4 VYerpoiicTBo 1 pabota

2.18.4.1 VYcrpoiicTBO MOIYINA

B crpykType moaynsa Al16-1U M0OXXHO BBIAETUTH JBAa OCHOBHBIX THIA ()YHKIIMOHAIBHBIX Y3JI0B.
[lepBblit THI — 3TO «06IIasg» yacTh. OHA COAEPKUT MUKPOKOHTPOJIEP CO BCIIOMOTaTEeIbHBIMH 3JIeK-
TPOHHBIMH KOMIIOHEHTAMH JUISI BBITIOJIHEHHS TPOTpaMMbl MOJIYJIsl, TPe1oOpabOTKH JaHHBIX OT KaHa-
JIOB BBOJIA, CBSA3HM C MOJIyJIEM LIEHTPAJIBLHOTO MpoIeccopa  T.I1., UCTOYHUKHU MUTaHUs, GOPMUPYIOLTHE
HE00XO0IMMBbIE HaNpsDKEHUs s QYHKIIMOHUPOBAHUS MOy sl. BTopoil THN (yHKIIMOHANBHBIX Y3JI0B
— KaHaJibl BBOJIa. B HUX BXOAAT 3JI€KTPOHHBIE KOMIOHEHTHI AJIs MOJKIIOYEHHS BHEIIHUX CUTHAJIOB U
UX MpeoOpa3oBaHMs B BUJ, HEOOXOAUMBINA I 0OpabOTKH «OOIIeH» 4acThlo, IEKTPOHHBIE KOMIIO-
HEHTHI, O00ECIEeUnBAaIOIINE TalbBAHUYECKYIO H30JIALUI0, U KOMIOHEHTHI, (OpMUpPYIOIINE NMUTaHHE
«U30JIMPOBAHHOM> YaCTH.

OO6mast yacTh peanu3oBaHa Ha 0a3e 329a3psaHOTO MUKpoImpoiieccopa ¢ BHyTpeHHuM O3Y u
Flash u mporpammupyemoii norudeckoit marpuiie CPLD ayms mpeoOpa3oBaHUS JaHHBIX.
OO6m1ast 9acTh TaKXKe COMCPKUT COOCTBEHHBIM HCTOYHUK nuTaHus +3.3 B, cxeMy WHIUKAIUHU C
UCTOYHMKOM muTanus +3.3 B, M cxeMmy ympaBieHuss NHUTAaHHEM KaHAJIOB C OOLIUM
MCTOYHUKOM MUTAaHUS KaHaoB +5 B.

Ha wmonyns ycranoenena mnamsate EEPROM nns  xpanenust penxko  M3MEHseMbIX
3HAYEHUH W KOHCTAHT (CEpUIHBI HOMEp YCTpPOWMCTBa, BEPCHS MOJIYJIS, BHYTPEHHSS KOH(HUTypa-
1),

Kaxxnprit kaHas npeacTaBisieT co00i cxeMy, COAEPKaIlyl0 U3MEPUTENh aHAIOTOBBIX CHUTHA-
JIOB UCTOYHUKOB HAIPSKEHUSI IOCTOSTHHOT'O TOKA M U3MEPUTEIb aHAJIOTOBBIX CUTHAJIOB ITOCTOSIHHOTO
Toka. CXxemMa MMeeT rajlbBaHUYEeCKYI0 M30JISIUI0 10 HUPPOBEIM HHTepdeiicaM u o nuraHuto. [Iura-
HUE KaHaja, a TaKKe TajJbBaHMYECKas pa3Bs3Ka Mo MUQPPOBBIM HHTEpdelicaM U ypaBisIONIUM CHUT-
HaJaM peajiu30oBaHa Ha 0a3e CHelHaTu3UpPOBAHHBIX MUKPOCXEM, OTAENbHBIEC YIPABISIONINE CUTHAIIBI
M30JIMPOBaHbI C IOMOIIBIO ONITPOHHON pa3BA3KHU.

N3smepurenn ocHoBaHbl Ha npen3uOHHBIX ALIT cO BCTpOCHHBIM HCTOYHUKOM OIOPHOIO Ha-
npspkeHud. [Ipu m3MepeHun curHanos noctosHHoro toka ALl n3mepsieT najgeHue HanpsHKEHUS Ha
MPELIM3UOHHOM, BBICOKOCTAOMIBHOM IIYHTE.

B cocraB wusmeputeneit Tarke BxoauT BxoaHo RC ¢uibTp m cxema 3amuThH OT
MPEBBINICHUS O TOKY W HampspkeHuto. B AIIIl wHTerpupoBaH peXEKTOPHBIM GUILT,
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criocoOHbIN padotath B Tpéx pexumax (BBIKJI, 50u 60 I'm) u obecnieunBatomuii 10 80 nb
oca0JIeHus] Ha yKa3aHHBIX YaCTOTaX.
2.18.4.2 PaGota Mmomys

[Tocne nonaun nutanus Moaynb Al16-1U naxonures B coctossuuun PowerDown.

BxmroueHne MOAyss NMPOMCXOIUT IO KOMAaHJE OT MOXYJIA LICHTPalIbHOIO IMPOILECCOpa, a
MMEHHO: ycTaHOBKOH curHama «PwrOff» B cocrosiaue snormueckoir «1». [To ymonuaHuio
MOCJ€ BKJIIOYEHUS MOIYJsl Bce KaHaiubl HaxoasaTcsa B cocTtossHuu «BbIKJI», uctounmku
IIUTAaHUS KAaHAJIOB BBIKIIOYEHBI, BCIIOMOTAaTENIbHbIE CXEMbl OTKJIKOYEHBI WM HAXOIATCS B
SHeprocOeperamIeM pexuMe, MUKPOKOHTPOJUIEP HAXOJUTCA B COCTOSIHUM TOTOBHOCTH K
00MEHY ¢ MOJIyJIEM LIEHTPAIBHOTO MPOLIECCOPA.

BxmroueHne kaHana MOZAYJIS TNPOMCXOAMT IO KOMaHJE OT MOAYJA LEHTPaJbHOTO
nporeccopa. IIpolecc BKIIOUEHHMS KaHaja BKIIOYaeT B ceOs 3alycK HW30JUPOBAHHOTO
UCTOYHHUKA  MIHUTAHUS COOTBETCTBYIOIIETO KaHaja, WHUITAATIN3AIUIO AIIIIT U
KOH(UTYpUPOBaHMS N3MEPUTENIBHBIX 1IeTIel KaHaua.

W3mepenue 3Ha4YeHHs Ha BXOJE KaHajga IPOUCXOAUT B ABTOMATHYECKOM pEXHME H
BBIUUTBIBACTCS C IEPUOJIOM 2 MC MOAYJIEM LIEHTPAIBHOTO IMporeccopa. Bpems mamepenus ne
npeBbimaer 2 Mc (IpHU  BBIKJIIOYCHHOM pEXEKTOpHOM ¢uibTpe). [lpy  BKIIOYEHHOM
¢buIbTpanuu 3T0 BpeMs MOXKeET npeBbimaTs 120Mmc.

Monaynp mpenocTaBiseT HM3MEPEHHOE 3HAaueHHe CHTHaja B (PU3MUYECKUX eAMHUIAaX
n3Mepenus kanana (MA, B). CpencrBamu mporpammuoro obecneuenus MLIIT xoHTpoIuiepa
IIJIK3000 mnpousBoguTcsi mpeoOpa3oBaHWEe 3HAYEHHUS B (QU3UYCCKUX EIUHUIAX K
UHXEHEPHOMY JAMAala30Hy W3MEPEHHs MOAKIIOYEHHOIO JAaTyuKa Ul HCIOJIb30BAHUS B
ACVYTIL

C HacTpanBaeMoil NEpUOINYHOCTHIO MOAYJIb CAMOCTOATEIBLHO MOKET KOHTPOJIMPOBATh BXO/L
KaHaia Ha npeaMer oOpbiBa JMHUM. OOpPHIBOM JIMHUU CUUTAETCSA TOK B JIMHUM MeHee 4 MA.
[Ipy BO3HMKHOBEHUH OOpBIBA JIMHUU MOAYNb WH(POPMHPYET 00 3TOM aBapUWHOM COOBITUH
MOJyJb LEHTPAlIbHOIO IIpoLEeccopa M OTOOpakaeT CUTHal aBapUWHOM WHAMKALUU
COOTBETCTBYIOLIETO KaHaJla Ha MepeiHed maHenu Monayis (eciu WHAMKAUMS MO
BKJIIOYEHA).

2.18.4.3 Ha3HaueHue KOHTAKTOB pa3zbeMa ISl MOJKIIOYCHHS HarPy3KH

JInHUM 11 TOJKIIIOYEHHWsI BHEIIHMX JJIEKTPUYECKUX LEMEeW K KaHajlaM BBOJA-BbIBOJA
BBIXOJIAT Ha pazbeM Tull RJ-21 pacmonokeHHbIN Ha JIMIIEBOW YacTH MOIYJIS.

I[J'DI MOAKIIIOYCHHA MOKHO HMCIIOJIB30BATH YJKC I'OTOBBIC IIHYPEI C HGOGXOI[I/IMBIM PasbEMOM
Y TMOJKIIOYCHHBIM 2541apHpIM KaOeneMm. KabGenb uMeeT CTaHAapTHYIO IIBETOBYIO PACKIIAIKY
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBeTaM TMPOBOAHMKOB). HasnaueHwue
KOHTAaKTOB pa3beMa U UX COOTBETCTBUE MapaMm B 2541apHoM kalese MpUBEACHO B TaOIHUIlE
2.83.

Tabnuna 2.83

I'pynna Curnan |Homep xon-| Homep nmapsi IBer
TaKTa kabeas RJ-21
TpeBOKHbI ABapus + 1 L Cunnit
BBIXOX ABapus — 26 benwiit
Bxong 1 Bxogl1 2 OpaHXeBBbIid
Bxog U 1 27 2 benwiit
O6muit 1 3 3eneHblii
Bxong 2 OO0 2 28 3 Benwiii
Bxox | 2 4 Kopuunessrit
Bxog U 2 29 4 Benwiii
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I'pynna Curnan |Homep xon-| Homep nmapsi IBer
TaKTa kabeas RJ-21
Bxon 3 Bxon | 3 5 Cepprit
Bxon U 3 30 S Bensrit
OO0mmui 3 6 Cunmii
Bxon 4 Oomuii 4 31 6 KpacHsrii
Bxox |1 4 7 OpanxeBblii
Bxog U 4 32 ! Kpachuprit
Bxon 5 Bxox 1 5 8 3eneHbli
Bxog U5 33 8 Kpacubiit
OO0mui 5 9 Kopuunessrit
Bxon 6 OO6muwmii 6 34 9 KpacHbrii
Bxoxn | 6 10 Cepprit
Bxog U 6 35 10 Kpacuprit
Bxon 7 Bxon | 7 11 Cunuii
Bxox U 7 36 H YepHslit
OO0 7 12 OpaHXeBBbIid
Bxon 8 O6munii 8 37 12 YepHbirii
Bxox | 8 13 3eneHbIi
Bxog U 8 38 13 UYepHbiit
Bxon 9 Bxon 1 9 14 Kopuunessrit
Bxon U9 39 14 YepHbrii
OO0mmui 9 15 Cepprit
Bxox 10 O6mmit 10 40 15 UepHbiit
Bxon 110 16 Cunuit
Bxon U 10 41 10 Kentorii
Bxoxg 11 Bxoxn 111 17 OpanxeBblii
Bxog U 11 42 17 Kentorii
OO0mmit 11 18 3eneHsbli
Bxon 12 OO6muii 12 43 18 Kenrorii
Bxox | 12 19 Kopuunessrit
Bxog U 12 44 19 JKenrerit




I'pynna Curnan |Homep xon-| Homep nmapsi IBer
TaKTa kabeas RJ-21

Bxox 13 Bxox | 13 20 Cepprit
Bxon U 13 45 20 Kentorii
Obmwii 13 21 Cununit

Bxon 14 Obmmii 14 46 2 duoIeTOBbIIH
Bxox | 14 22 OpanxeBblii
Bxog U 14 47 22 dDuosieToBBIA

Bxox 15 Bxox 1 15 23 3eneHbIi
Bxox U 15 48 23 duoneToBbIl
OO0mmuit 15 24 Kopuunessrit

Bxox 16 O6mmit 16 49 24 dDuoseToBLIN
Bxox | 16 25 Cepprit
Bxog U 16 50 25 DuosieToBEBIN

2.18.4.4 VHpukanus MOIYIIS

B tabmune 2.84 mpuBeneHO MOBEIEHHE CBETOAMOMHBIX HWHAWKATOPOB, OTPAXKAIOLINX
cocrostare Moy Al16-1U.

Tabnuua 2.84

HNuaukarop Ha3sna4yenmue, onucanue padoTbl

Ceeronnon “PWR”. 3eneusrii [Nuranue:

HE TOPUT — MUTaHHE OTKIIOUEHO;
roput — nuranne BKJIKOYEHO

Ceeronuona “ERR”. JIByxuBeTHbIN Ommnoxka:

HE TOPUT — HET OIIHOKH;
KpacHBIN — OIIHOKa;

3€JICHBI — PEaKIus Ha COOBITHE

Cgeronuon “WRK”. JIByX1IBETHBII Pexxum paGoThI:

HE TOPUT — MOJIYJIb HE 3arpyKeH;
3eNeHbIi — paboTa,

KpPacCHBI — HU3KOE SHEPronoTpeOIeHne

Cgeronuon “BLK”. KpacHsrii brokupogka:
HE TOPUT — PEKUM OJIOKUPOBKU HE aKTUBEH,
TOPUT — PEKUM OJIOKUPOBKH aKTHBEH

Ceeromuon “BUS”. JIByx1BeTHBIN CBs13b ¢ KpeiTom:

HE TOPUT — CBA3b OTCYICTBYET;
KpacHBIN — repeiaya;
3€JICHBIN — IPUEM
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Nuaukarop Ha3znauenmue, onucanue padboTbl

Cgeronuon “USR”. JIByxuBeTHBIH HacTtpanBaemblii MOIb30BaTEIBCKUAN U0
Ceeronnonsl “STATUS . Pexxum paboThI kaHama!
1-16, U 1-16 [IByx1BEeTHBII HE TOPUT — KaHaJl He aKTUBUPOBAH;

3€JICHBbIN — KaHaI paboTaeT 6e3 OmmooK;
KpacHBIN — onrOKa Ha KaHaJe

WuaukatopHblii OJIOK MOJKET MEPEeXOAUTh B HEAKTUBHOE COCTOSHUE MPH  IOCTYILIEHUU
BHEIIIHETO CHUTHaja OT TMPOIECCOPHOTO MOAYIS WIM Yepe3 3aJlaHHbI MPOMEXYTOK Bpeme-
HU.

2.18.5 Hcnonp30BaHue 110 Ha3HAYECHUIO

2.18.5.1 DxkcrutyaTalliOHHBIE OTPAaHUYEHUS

SAITPEIIAETCSH skcrutyatanusi MOAYJs B IEMAX ¢ MAKCUMaIbHBIM HANPS)KEHUEM CBBIIIIE
30B!
3AITPEIIAETCS momaBaTh Ha aHAJIOTOBBIN BXOJ TOK cBbIIIe 20 MA!

[IpeBbilicHHE HANPSKCHHST W TOKAa MPHBEIET K CpabaThIBAHHMSM 3JICMCHTOB 3aIllUTHI OT
MPEBBIIICHUS 10 HAMPSDKEHUIO M MO TOKY M MOXKET B KPUTHUYECKHX CIydasx MPUBECTH K
BBIXOY M3 CTpOsl KaHana. Takodl MOAyib OyJeT CUMTAThCS BBIIMICAIIMM W3 CTPOS MO BHHE
MOTPEOUTENS U TApAHTUHHBIE 00s3aTEIbCTBA HA ITOT CIIydail HE pacIIpOCTPaAHSIOTCS.

Ecimn mon Bo3neiiCTBHEM WHTCHCHBHBIX IIOMEX HAOJIOAIOTCS JIOKHBIC CpaOaThIBAHUS
CUCTEMBI TMarHOCTUKH COCTOSIHUS KAHAJIOB U KOHTPOJISI OOphIBa IMHUU, HEOOXOAUMO TIPUHSATH
MEpBI TI0 CHUKCHHIO HABOJIOK B KAOCIISIX BHEIIHEH ISITH.

2.18.5.2 Tumnosble cXEMBI BKIIOYEHUS

CxeMa MOAKIIOYCHHUA ITPpHU UBMCPCHUUN CUTHaJIa MOCTOAHHOI'O TOKA C IIUTAHUCM JATUUKOB OT
BHEIIIHETO UCTOYHUKA MUTAHMS TIPUBEICHA Ha pUCYyHKe 2.59.
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CxeMma MNOAKIOYCHHUA NPpU U3MCPCHHUU CHUIHAJIa MOCTOSAHHOI'O HAIIPSXKCHUSA IMPUBCACHA HaA
pucynke 2.60.
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Pucynok 2.60

Cxema NOAKIIOYCHHUA 1TOpU  OAHOBPCMCHHOM  HU3MCPCHHHM  CHUTHAJIOB  MMOCTOAHHOTIO
HAMpsOKCHUA W IIOCTOSAHHOI'O TOKa C IIUTAHHEM OT BHCIIHETO HMCTOYHHMKaA IIPUBCIACHA Ha

Bxod U7

All6-IU
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pucynke 2.52.

Pucynok 2.61
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2.19 Moayab anajorosoro Bsisoga AO12-1U

2.19.1 Hasnauenune

Monynb nmpenHa3HaueH AJsl BBIBOJA AHAJIOTOBBIX CHTHAIOB MOCTOSHHOTO TOKA M IOCTOSH-
HOTO HaIpsHKCHUSI.
OCHOBHBIEC 0COOCHHOCTH:
— 12 xanasioB ¢ MHAUBUYAIBHON rabBaHWYeCKOH pa3Bs3koi 15008B;
— KKJIbI KaHAJT MOIYJIS MMEET BO3MOXKHOCTh MHIAMBUIYAJIbHOW HACTPOWKH Ha paboTy B
JI000M IHAaIa3oHe;
— Ka)KIbI KaHaJa MOIYJISl CONEP)KUT MHAMBHAYANbHbIN nperusnonnsiii LIAIT (pa3psaHocts
16 6wur);
— KOHTPOIIb TEMIIEPATYPHI HA TIIATE MOIYJIS;
— QyHKIIMS OOHApYXKEeHUs 00pbIBA TUHUH U KOPOTKOTO 3aMbIKaHUS,
—3aIIMTa BEIXOJOB OT MEPETPY3KH U BHEIIHUX MEePEHANPIKESHUH,
— IpOTpaMMUPYEMbIi BBIXOJ/ CUTHAJIA TPEBOTH;
— MHIUKAIHSL.
1) wuHIMKaAIMS cTaTyca MOIYIIS,
2) UWHIMKAIMS CTaTyca aHAJIOTOBBIX BBIXOJIOB,;
3) OJaMH MOJIB30BATEIILCKUN CBETOIUO;
4) BO3MOXKHOCTb OTKJTFOUCHUS MHIUKAIIMH [T CHYKCHHSI SHEPTOMOTPeOIeHuS .
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2.19.2 CocraB Mopyst

Monyns AO12-1U conepxur:
— ympausitomuii 32pa3psaHblii MUKporporeccop ¢ BHyTpeHHuM O3Y u Flashaamsrteio
JUJIS1 IPOTPAMM U JaHHBIX;
— TIporpammupyemasi JIOruueckas MaTpHIla Ui IPpeoOpa3oBaHusl JaHHBIX,
— 0O HCTOYHUK ITUTAHUS,
— 12 ranpBaHWYECKU H30JMPOBAHHBIX KaHAJIOB BHIBOJA aHAJIOTOBBIX CHUTHAJOB. Kakmbrit
KaHaJ BbIBOJIA COACPKUT:
1) uHAWBH YA bHBIN ralbBAHUYECKH W30JIUPOBAHHBIN HCTOYHHK IMATAHHS;
2) uaauBuayansHbii LIATI, ¢ mperu3nOHHBIM HCTOUHUKOM OTIOPHOTO HAIPSKCHHMS;
3) MHIUBUAYaAbHBIC CXEMBbI 3aIUTHI aHAJIOTOBOTO BXOJa M BBIXOJA OT HEKOPPEKTHOMU
MOJISIPHOCTU CUTHAJA B JIMHUU, IPEBBIIICHUS 110 TOKY U 110 HAMPSXKEHUIO.

Moaynb 3aHUMaeT B KpelTe oAHO mocagodyHoe MecTo. Ha nuieBoil manenu Momysst pac-
ImoJiaracTcsa pa31,eM JJIA IMIOAKJIIFOYCHHU A aHAJIOTOBBIX BXOJ0B U BBIXOJ0B M CBETOAMOAHBIC MHAMWKA-
TOPBI COCTOSTHHSI MOJTYJISI M KQXKI0TO KaHaJa.

2.19.3 TexHU4YeCKHEe XapaKTEPUCTUKH

Texuuueckue xapakrepuctiuku moayns AO12-1U npusenens! B Tabnuue 2.85.
Ta0onuua 2.85

HaumeHoBaHue mapamerpa 3uauenune
KonunuectBo KaHa1oB, MIT. 12
l"anpBaHMYECKas pa3BsizKa —Mexnay kanaiamu 1,5kB;

—MEXJy KaHaJlaMH ¥ CXEMOW MOIYJs

1,5kB;
—MeXxAy KaHaiaMmu u 3a3emiienuem 1,5kB
uanukanmsa CocCTosIHME KaXI0r0 BXOHAa/BBIXO4a, COCTOS-
HUE MOJTYJIs
Hamnpspkenue nuranus, B Ot 1010 30
["aGapuTHBIE pa3mepsl, MM, He Ooliee 265%19x30
Macca, 1, He Ooiee 350
Tun BeIX0I0B [IporpammHO ympaBisieMble BBIXOJIBI aHAJIOTO-

BBIX CHTHAJIOB IIOCTOSHHOI'O TOKAa M IIOCTOSH-
HOTO HAINPSHKCHUS

Paboune quara3oHbl BEIXOJAHBIX CUTHAIOB Ot 010 5MA;

or 010 20MA;

or 4 1o 20MA;

or 0 1o 25MA;

OT MUHYC S 110 TuItoC S B;

ot munyc 10 o urroc 10B

Pazpsanocts LIAIL, 6ut 16

Cocrostnue BbixoA0B npu oTkaze MIIIT Koudurypupyercst mo KaxaomMy BBIXOJY OT-
JIEJIBHO. NPEAYCTAaHOBIEHHOE WIN IOCIEIHEE
3HaYEHUE
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HanmeHoBaHme mapamerpa 3HauyeHue

Hanpsokenne nuranus Beixona (B pexumMe
(opMHpOBaHUS CHTHAIOB IIOCTOSIHHOTO TO-
Ka rnpu o0pbIBa JuHNK), B

13 unu 25 [Eepexitoyaercs: MpOrpaMMHO)

Pacno3naBanue oOpbiBa W KOPOTKOTO 3a- Ha
MBIKAHHS JIMHUU

3anuTa OT IPEBBIIEHUS IO TOKY Ha

3amuTa OT IOMAJaHUs CTOPOHHETO Ha- Ha
NPSDKEHUS

OcHOBHBIE METpOJIOTHYECKHE XapakTepucTuku Monyns AO12-1U mpuBeneHsl B Tabnuie
2.86.
Ta0Onuuma 2.86

JlnanmazoHbl JlnanmazoHbl peneast xo- IIpenean! nomyc- Ipumeua-
BXOJIHBIX BBLIXOJHBIX CHT- nmycKaemMou KaeMoii JOMmoJIHH- HHe
CHUTHAJIOB HAJIOB OCHOBHOM TeJbHOU NpHuBe-

NpUBeACHHOH JIeHHO# morpemui-
NMOTPEIIHOCTH | HOCTH, BLI3BAHHOM
v, % H3MEHEeHHEeM TeM-
neparypbl OKpy-
JKaroe cpeasbl,
%/1°C
16 out Or O mo 5MA 40,1 +0,00125 R = 2500m
or 0 o 20MmMA
oT 4 1o 20MA
or 0 o 25MmMA
16 6ur Ot mMunyc 5 1o +0,05 +0,000625 He menee
noc 5 B, 100xOm
ot munyc 10 10
mioc 10B
2194 YcrpoiictBo 1 pabora

2.19.4.1 YcTpoicTBO MOIYIIS

B crpykrype moaynss AO12-1U MOXXHO BBIZICIIUTH JIBA OCHOBHBIX TUTA (YHKIIMOHATBHBIX
y310B. [lepBeiif TUIT — 3TO «00mAass» yactb. OHA CONEPKUT MUKPOKOHTPOJIJIEP CO BCIIOMOTATENb-
HBIMU D3JIEKTPOHHBIMM KOMIIOHEHTaMH JJisS BBIIOJHEHUS MPOrpaMMbl MOIYJs, IpeaoOpaboTku
JAHHBIX OT KAHAJIOB aHAJOrOBOTO BBIBOJA, CBS3M C MOJYJIEM IEHTPAIBHOTO IMporeccopa U T.II.,
UCTOYHUKU MUTaHUS, GOPMUPYIOLIHE HEOOXOAUMbIE HANPsLKEHUS A1 GYHKIIMOHUPOBAHUS MOJY-
ns. Bropo#i Tun (yHKIIMOHANBHBIX Y3JIOB — KaHAIBI aHAJIOTOBOTO BBIBOAA. B HUX BXOJST dJICK-
TPOHHBIE KOMIIOHEHTHI JJISl MOJAKIIIOUEHUSI BHEIIHUX IIeTei, 3JeKTPOHHbBIE KOMIIOHEHTHI, obecre-
YUBAIOIINE TaThBAHUYECKYIO U30JSIUIO, U KOMIIOHEHTHI, (DOPMUPYIOIINE MTUTAHUE <WU30JIMPOBAH-
HOM» yactu. Moaynb conepxuT 12 kaHanoB aHajIOroBOIO BBIBOJA, BCE OHM peaTM30BaHbl WCH-
TUYHO.

OO6mas yacTh peann3oBaHa Ha 0asze 32-pa3psAAHOTO MHUKPOIPOIECCOpa ¢ BHYTPEHHHM
O3Y u Flashu nporpammupyemoii noruueckoit matpuiiel CPLD ast mpeoOpa3oBaHust TaHHBIX.
OOmrast 9acTh TaKXKe COJNEPNKUT COOCTBEHHBIM MCTOYHMK nuTanus +3.3 B, cxeMy mHIuKamuu c
ucTouyHUKOM muTanus +3.3 B, u cxemy yImpaBieHHs MUTAHUEM KaHAJIOB ¢ OOIIUM HCTOYHHKOM
MUTaHUS KaHaoB +5 B.
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Kaxxnpiii kaHam mpencTaBisieT coOOl 3aKOHUEHHYIO CXEMY 3aJaTuriKa TOKa U HAMpPsDKCHUS C
TraJIbBAHUYECKON M30JIsIMed 1mo nudpoBbIM nHTEpdecaM U 1Mo MUTAHUIO. 33aJaTYMK TOKA M Hamps-
KEHHUs BKJIIOYaeT B ceOs npeun3noHHbii [{AIl, HCTOUHUK OMOPHOTO HANPSKEHUS, TEPMOKOMIICHCH-
POBaHHOE TOKOBOE 3€pKal0 U CXEMYy KOHTPOJISI BBIXOJHOTO TOKa. TakyKe B COCTaB 3a/JaTyhKa TOKa
BXOJIUT UMITYJIbCHBIN MOBBIMIAIOIINI HCTOYHUK TUTAHUS, CIOCOOHBIN OCYIIECTBISATH MUTAHKUE aHATIO-
roBOro BBIXOJa Hanpsukenuem 13 mnu 25 B (mepekirogaercss mporpaMMHO), YTO TO3BOJISET MOAKIIIO-
94aTh YCTPOMCTBA U UCTIONHUTEIBHBIE MEXaHU3MBI HA PACCTOSTHUU J10 2 KM.

2.19.4.2 Pabora momyns

[Tocne mogaun muranus moaynb AO12-1U naxonures B coctostaun PowerDown.

BxuiroueHne MoAyss MPOUCXOMUT MO KOMaHAE OT MOAYNS IEHTPaIbHOrO TMpoIeccopa, a
MMCHHO. YyCTaHOBKO# curHama «PwrOff» B coctosuue mormdeckoit «1». [To ymomuanwio mocie
BKIJIFOUEHUsSI MOJYJSl BCe KaHalmbl Haxoasarcs B cocTossHud <«BbIKJI», HCTOYHMKN MUTaHWS KaHAJIOB
BBIKJTIOYEHBI, BCIOMOTaTeIbHbIE CXEMbl OTKJIIOUEHBI MJIM HAXOMATCS B SHEpProcOeperaroieM pexxrume,
MUKPOKOHTPOJIJIEP HAXOIUTCS B COCTOSIHMHM TOTOBHOCTH K OOMEHY C MOJYJIEM LIEHTPAILHOTO IMPO-
1eccopa.

BxurodueHne kaHalia MOAYJSl TPOUCXOTUT MO KOMAH/Ie OT MOAYJISI IIEHTPAIbHOTO MpoIieccopa.
[Ipouecc BkIIIOUEHUS KaHaja BKIIOYAeT B ceOs 3alyCK M30JUPOBAHHOTO MCTOYHHKA MUTAHHS COOT-
BETCTBYIOIIETO KaHana U nHunumann3anuo LAIL

3aaHue BBIXOJHOTO 3HAUYECHUS KaHajla MPOMCXOAMUT MO KOMAaHJE OT MOJIYJs LEHTPaIbHOTO
nporeccopa. MakcuManbHOE BpeMsi OT MOMEHTA MOCTYIIJICHHS] KOMaH bl 10 YCTAaHOBKU TpeOyeMoro
3HAYEHUS Ha BBIXOJIE HE MPEBBILIAET 2 MC.

Monynb NpUHUMAET YCTaHABIMBAaEMOE 3HAYCHHE CUTHANIA B (DU3UYECKHUX EAMHHIIAX U3Mepe-
nus kanana (MA, B). CpencrBamu mporpammuoro obecrneuenus MIIIT xontposrepa ITJIK3000
MOJKET OBITh MMPOU3BEACHO Pe0Opa30BaHNE 3HAYCHHS B MH)KCHEPHBIX SIMHUIIAX U3MEPEHUS UCIIOJb-
3yembix B ACYTII (eauHuIIaX HU3MEPEHUS UCITOJHUTEILHOTO MEXaHH3Ma) K 3HAYCHUTO B (PU3NIECKHX
eIMHULIAX.

Monynb caMOCTOSITENbHO AMArHOCTHPYET BBIXOJ HA MpeaMeT oOphIBa JMHUU M KOPOTKOTO
3aMbIKaHUs, UHPOPMUPYET 00 3TOM aBapHUIHOM COOBITMM MOJYJb LEHTPAIBHOTO IpoLEeccopa U
0TOOpa)kaeT CUTHAII aBAapUHHON MHIIMKAIIUK COOTBETCTBYIONIETO KaHajla Ha TIEPEeHEH MaHeIu MOJY-
a5 (ecaM WHAMKALKS MOAYJS BKItoueHa). [lomagaHue Ha JIMHUIO CTOPOHHETO HANPSKCHHUS CBBIIIIE
30 B mt060# OJISIpHOCTH MPUBOIUT K CpaOATHIBAHUIO CXEMBI 3AIUTHI.

2.19.4.3 Ha3nayeHue KOHTAKTOB pa3zbeMa JJIsl MOAKIIOUEHHS BHEIIIHUX LIENeH

JIvHUM U1 TOAKIIFOUEHUSI BHEIIHUX AJIEKTPUYECKUX LIENEH K KaHajlaMm BBIBOJA BBIXOIAT Ha
pazbem Tuma RJ-21 pacnionokeHHBIN HA TUIIEBON YaCTH MOJTYJIA.

I[J'DI MOAKIIFOYCHUS MOKHO HCITIOJIB30BAaTh YK€ I'OTOBLIC ITHYPHI C HGOGXOZ[I/IMBIM pPa3sbEMOM U
MOJKIIOYEHHBIM 2541apHbiM Kabenem. Kabeap nMeeT cTaHAapTHYIO IBETOBYIO PACKIaaKy (COOTBET-
CTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IBeTaM MPOBOAHUKOB). Ha3HaueHNE KOHTAKTOB pa3beMa M UX
COOTBETCTBHE TMapaM B 2541apHOM Kabese mpuBeieHo B Tabnuie 2.87.

Ta0Onunma 2.87

I'pynna Curnanu Homep Homep napsi IBer
KOHTAaKTa kabeas RJ-21
TpeBOXKHEI BB ABapus — 26 L benbrit
Xon ABapus + 1 Cunnit
Kanan 1 Bexon | 1 27 Benwiii
OOmmmii 1 2 2 OpanrkeBblii
Bexon U 1 28 Benwiii
O6mmi 1 3 3 3eneHsbli
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I'pynna Curnanu Homep Homep napbi IBer
KOHTAaKTa kabeas RJ-21
Kanan 2 Bexon | 2 29 benwiit
OOmwmii 2 4 4 Kopuunesbiit
Brexox U 2 30 Benwiii
OOmwmii 2 5 ° Cepsiit
Kanan 3 Bexon | 3 31 Kpacusbiit
O6mmi 3 6 6 Cuunii
Bexog U 3 32 Kpacupbiit
OOmmii 3 7 ! OpaHXeBbIii
Kaunan 4 Brexon | 4 33 Kpacuprit
OO6muit 4 8 8 3eneHbli
Brixog U 4 34 Kpacubiit
Oo6mui 4 9 9 Kopuunessbrit
Kanan 5 Brexon | 5 35 Kpacubiit
OOuwmii 5 10 10 Ceperit
Bexox U 5 36 UYepHbiit
O6muit 5 11 1 Cunuit
Kanan 6 Bexon | 6 37 UepHbiit
OO6muii 6 12 12 OpaHXeBBbIid
Bexon U 6 38 UepHbiit
OOmwmii 6 13 13 3eneHsblii
Kaunan 7 Bexon | 7 39 UYepHbiit
OOmwmii 7 14 14 Kopuunesbiit
Brexox U 7 40 UYepnslit
OO6mmit 7 15 15 Cepprit
Kanan 8 Bexonx | 8 41 Kentorii
O6mmit 8 16 16 Cunuit
Brexox U 8 42 JKenrerit
OOuwmii 8 17 17 OpaHXeBbIii
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I'pynna Curnanu Homep Homep napsi IBer
KOHTAaKTa kabeas RJ-21

Kanan 9 Bexox | 9 43 Kentorii
OOmwmii 9 18 18 3eneHslii
Brexox U 9 44 JKenrerit
OOmmii 9 19 19 Kopurunesbrii

Kanan 10 Bexox | 10 45 Kentorii
O6mmii 10 20 20 Ceperit
Beixox U 10 46 DuUONETOBbII
O6umii 10 21 2t Cunuit

Kananm 11 Breixon | 11 47 dUOIIETOBBII
O6mmii 11 22 2 OpamkeBbIi
Bexog U 11 48 DUOETOBBIH
OO0 11 23 23 3eneHblii

Kanan 12 Beixon | 12 49 dUOIIETOBBII
OOmmii 12 24 2 KopuuneBbIii
Beixon U 12 50 DUOICTOBBIH
O6umii 12 25 2 Cepiit

2.19.4.4 Vapuxanys MOIys

B Tabmune 2.88 npuBenaeHo moBeAcHUE CBETOMMOAHBIX MHAMKATOPOB, OTPAXKAIOIIUX CO-

CTOAHUC MOIYJIA.

TabOnunma 2.88

HNuauxkarop

Ha3nauyenune

Cseroquon “PWR”. 3enensrit

ITutaunue:

HC T'OPUT — IIUTAHUC OTKJIFOUCHO,
roputr — nuranre BKJIFOYEHO

Ceeromnon “ERR”. JIByxuBeTHbIiI

Ommb6ka:

HE TOPUT — HET OLINOKH;
KpaCHBIN — OIITNOKA,;

3eJICHBIA — PeaKIus Ha COOBITHE

Ceeromnon “WRK”. JIByx1iBeTHBII

Pexum paboThI:

HE TOPUT — MOJIYJIb HE 3arpyKeH;
3eNeHbIl — paboTa;

KpPaCHBIA — HU3KOE SHEPromnoTpeOICHHE

Ceeromuon “BLK”. Kpacubrit
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biiokupoBka:
HE TOPUT — PEKUM OJIOKUPOBKH HE aKTHBEH,
TOPUT — PEKUM OJIOKUPOBKU aKTHBEH




HNuauxkarop Ha3nauenue

Ceeromuon “BUS”. JIByx1iBeTHBIM CBs3b € KperToM:

HE TOPUT — CBSA3b OTCYTCTBYET;

KpacHBI — nepenaya;

3€JICHBIN — [IPUEM

Ceeromnon “USER”. JIByx1BeTHBII HacTtpanBaembliii moab30BaTEIBLCKAN THO

B tabmune 2.89 npuBeneno moseneHue uHANKATOpoB rpymmbsl STATUS, oTpakarommx co-
CTOSIHHE KaHAJIOB aHAJIONOBOTO BEIBOJA.

Ta0Onuma 2.89

Ceetoauon Ha3zunauenue

MODE 1-12./IByX1IBeTHBIH VYka3bIBaeT Ha PEKUM pabOTHI KaHaJA!

HE TOPUT — KaHall HE aKTUBUPOBAH,

3eN€HBI — KaHan paboTaeT B PEXHME BBIBOJIA
AHAJIOTOBOTO CHTHAJA MMOCTOSIHHOTO TOKA;
KpacHbI — KaHaJl pa0doTaeT B PEKUME BBIBOIA
AHAJIOT'OBOT'O CUTHAJIA ITOCTOSAHHOI'O HAITPSIPKCHU S
ERR 1-12 KpacHsrit Ommoka:

TOPUT — JACTEKTHPOBaH OOPBIB WJIH KOPOTKOE 3a-
MBIKaHUE JINHUH;

HE TOPUT — HOpMa

2.19.5 Hcnonp30BaHue 110 Ha3HAYECHUIO

2.19.5.1 DxkcrutyatalluOHHBIE OTPAaHUYEHUS

SAIIPEHIAETCHA skeniyaTanuss MOAYJI B HENAX ¢ MAKCUMAJIbHBIM HaNpsiKeHHueM
csbimie 30B!

SAINIPEHIAETCS nonaBaTh Ha aHAJIOTOBBIN BBIX0/l CTOPOHHEE HaNpsixkeHue!

[IpeBrbilieHNE HAMPSHKEHUST U TOKA MPUBENET K cpabaThIBAHUSM DSJIEMEHTOB 3aIlUTHI OT
MPEBBIIICHUS 10 HAIPSDKEHUIO U IO TOKY M MOKET B KPUTUYECKUX CITy4yasiX MPUBECTH K BBIXOAY U3
CTpOsl KaHaja aHaJoroBOTO BBIBOJA. Takoil MOIynb OyAET CUMTATHCS BBIMICAIINM H3 CTPOS IO
BUHE NIOTpeOUTENs U rapaHTUIHBIE 0053aTeNIbCTBA HAa ATOT CiIy4ail He pacpOCTPaHSIIOTCS.

Ecnu mox Bo3neiicTBEM MHTEHCHUBHBIX TTOMEX HAOIIOIAI0TCS JIOKHBIE Cpa0aThIBAHUS CHC-
TE€MBbl JTUArHOCTHKHU COCTOSIHHSI KaHAJIOB M KOHTPOJIS OOpbIBa JIMHUHU, HEOOXOAUMO MPUHATH MEPbI
M0 CHMYKEHHIO HABOJIOK B KAOEIsIX BHEIIHEH IETH.

2.19.5.2 TunoBele cXeMBbI BKIFOUYECHUS

Ha pucynke 2.63mpuBeneHa TUIIOBasi cCXeMa BKIIIOUEHHUSI OJIHOTO KaHalla B PEKUME BBIBO-
Jla aHAJIOTOBOTO CHUTHAJIA ITOCTOSIHHOTO TOKA C MCIIOJIB30BAHUEM IMPOXOAHBIX KJIEMMHBIX KOJIOJIOK,
UCTIOJIb3yeMas TP MPOEKTUPOBAHUH IIKada.
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A012-IU

Pucynok 2.63

Ha pucynke 2.64npuBeaeHa TUIIOBAsk CXeMa BKIIIOYEHHS OHOTO KaHalla B PEKMME BBIBOJIA
aHaJIOrOBOI0 CUI'HAJIA TOCTOSTHHOTO HAIIPSIKCHUS.

A012-IU

Pucynox 2.64

2.20 Moayas anajorosoro Beoaa Al6-SOU

2.20.1 Hasunaueunne

Mopyns Al6-SOU npennasnayeH ajis U3MEpPEHUsT aHAJIOTOBBIX TOKOBBIX CHTHAJIOB OT 4 10
20 MA ¢ 1aTYMKOB JIaBJICHUS U OOHAPYKECHUS yTE€UYEK B TPYOONPOBOAX IO BOJIHE JaBJICHUS.
OcHOBHBIE 0COOCHHOCTH.
— IIECTh KAaHAJIOB aHAJIOTOBOTO BBOJIA, CTPYIIIIMPOBAHHEIE B TP TPYIIIHI 110 JIBa KaHANA,
— KQXJbI BXOJl COAEPIKUT:
1) unauBuayanbHbIl «curma-aenbTa» AL (paspsanocts 24 Outa);
2) WHAMBHIYaTbHBIH MPENU3HOHHBIN HCTOYHHUK OMIOPHOTO HAIIPSKEHHUS,
3) HCTOYHHK IMHUTAHUS I JaTYHKA,
4) BXOIHON (HUIBTP IS 3AIIUTHI OT JICKTPOMATHUTHBIX MIOMEX;
5) uHAMBUAYaJbHYIO rajibBaHUYECKYI0 pa3ps3ky 1000B;
—  3aIIWTa MO0 TOKY ¥ HANPSHKEHUIO T KaXKI0r0 BX0/Ia,
—  TpHW NOJYMHEHHBIX MHKPOIMpOIIeccopa st 00paboTKH JaHHBIX (0 OAHOMY Ha IPYIITY);
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— o0HapykeHue 00phIBa JIMHUU U KOPOTKOTO 3aMBIKAHUS,
— COXpaHEHHE CTATHUCTUYECKUX JaHHBIX Ha SDKapTy;
— wunrepdetic Ethernet 10/100;
— moprt ais noakmoueHus moayias ' JIOHACC/GPS;
— HMHIUKAIHS:
1) wHaMKauUs cTaTyca MOIYJIS;
2) WHAMKAIMS CTaTyca aHAJIOTOBBIX BXO/IOB;
3) oIuH MOJIb30BATEIBCKHUN CBETOIHO;
4) BO3MOXKHOCTH OTKJIFOUCHHUSI MHIUKAIIUH [Tl CHIDKEHHS SHEPronoTPeOICHuUS;

— KOHTPOJIb TEMIIEPATYPhI IJIATHI MOYJIS.

BHuemnuii Bua MolysIsl MOKa3aH Ha pUCyHKe 2.65.
2.20.2 CocraB MoyJst

Monyne Al6-SOU conepxur:
— ympaBisiomuid  32-pa3psaanblii Mukpormpoieccop ¢ Bayrpennum O3Y u Flashmamsreio
JUISL IPOTPAMM U JaHHBIX, UCIIOJIB3YEMBIN U1 MIPEIOCTABICHUS JaHHBIX BHEIIHUM CHCTEMaM,;
— TpH TOJYMHEHHBIX 32pa3psaHbIX MHKporporeccopa ¢ BHyrpenHuM O3Y u Flash-
NaMSTBIO JUIS MPOTPAMM U JAHHBIX UCHOJIb3YEMBIX JJI YHCIOBOM 00pabOTKU JaHHbIX;
— IpOorpaMMHUpPYEMYIO JIOTUYECKYIO MaTpUILy JUIsl MpeoOpa3oBaHusl 1aHHBIX;
— 00U UCTOYHUK ITUTAHUS,
— IIeCTh TAIHBAHMYECKH H30JIMPOBAHHBIX KAaHAJIOB BBOJA AHAJIOTOBBIX CHTHANOB. Kakbrii
MU3MEPUTENbHBIN KaHall COJEPIKUT:
1) uHauBHAYaTBHBIN «curMa-aenbra» AL (paspsaHocTs 24 6ura);
2) VHIUBUAYAJIbHBIN TPEIU3UOHHBIA HCTOYHUK OTMIOPHOTO HATIPSKCHUS,
3) UCTOYHUK MUTAHMS JJIS TATIHKA,
4) BXOIHOUN (PHUIBTP JAJIS 3AIIUTHI OT JICKTPOMATHUTHBIX TIOMEX;
5) uHIUBUAYaIBHYIO TabBaHHUECKYT0 pa3Bsa3ky 1000B;
— oTianouHsli mopt RS-232;
— WHIUKaIu:
1) uHaMKAIKS CTaTyca MOYJIS,
2) MHMKAIUS CTaTyca aHAIOTOBBIX BXOJIOB;
3) OJUH MOJIb30BATEIBCKUI CBETOTUO/;
4) BO3MOXKHOCTb OTKJIFOUCHHS MHIUKAIIUH [T CHUKEHUS SHEPTOMOTPEOIICHHS.

Moaynb 3aHUMaET B KpEUTe OJIHO MocaiouHoe MecTo. Ha nuiieBoi manenu Moayss pacmoJia-
raloTCs Pa3beMbl JUISl TOAKITFOUCHHUS aHaJI0roBbIX BX0J0B, Aaturka [ JIOHACC/GPS,pa3sembl aiis
MOJIKJIIOUYEHUsT 000pyaoBaHus 1Mo KaHaimam Ethernetu RS-232,cBetoanoiHbie HHIXKATOPBI COCTOS-

HUSI MOAYJIS U KQXKJ0TO KaHaja.
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2.20.3 TexHnueckue XxapakTepUCTUKH

Texandeckue xapakrepuctuku Moayis Al6-SOU npuseaens: B Taduie 2.90.

Tabmnuma 2.90

HaunmeHnoBaHue napamerpa

3HaueHue

KonnuecTBO KaHa10B 6

AHAJIOT'OBBIX KaHAJIOB

lNanpBanmyeckas pa3Bsizka

— Mexny kananamu 1 kB;

— MCXKIY KaHaJlaMHu H cxeMou MOAYJIA

1,5KB;

— MEXJy KaHajamu u 3azemieHuem 1,5KB

Nuukanus CocTosiHHE Ka)KIOro BXOIa, COCTOSHHE
MOJTYJIS;
OJHH MO0JIF30BATEILCKUI CBETOINOI
Hamnpspkenue nuranus, B Ot 1010 30
["aGapuTHBIE pa3mepsl, MM, He Ooiiee 26%19x30
Macca, 1, He Ooiee 400

AHaJIOTOBBIN BX0J

Twum Bxon0B

HBMGpGHHG CHUTHAJIOB ITOCTOAHHOT'O TOKA

Pazpsimrocts AT, 6ut 24
[Tepuon usmepeHust, Mmc 10
Bxonnoe conpotusnenue, Om 250
JonmycTuMoe HampsikeHue Ha BXxoje, B 30
MakcumanbpHOE HanpspKeHHUe Ha Bxoje, B 300
3amuTa OT IPEBBILIEHUS 110 TOKY Ha

3amuTa OT MoNaJaHusl CTOPOHHETO Harpsi-
SKEHUS

YCTOMYMBOCTE K CETEBOMY HANPSKEHUIO

MEePEeMEeHHOTO Toka 242B

OCHOBHBIE METPOJIOTHUYECKUE XapakTepucTuku monyis Al6-SOU npusenens! B Tabnuie

2.91.
Tabmnuma 2.91
JAunana3oHsl Juanasonsl | IIpeneast no- | IIpeneast fonycrumoint | Ilpumeuyanue
BXO/JHBIX CHT- BBIXOHBIX | MYCTHUMOM 0C- | JONOJHHUTEIbHON MpH-
HAJIOB CHUTHAJIOB HOBHOM IPHU- BECHHOM MOrPeuIHo-
BeJEeHHOM IO- | CTH, BLI3BAHHOH M3Me-
IPEIIHOCTH Y, | HEHHEM TeMIlepaTyphbl
% OKpY Kalollei cpebl,
%/1 °C
Ot 4 1o 20MA 24 6ur +0,1 +0,00125 R =2500mM
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2.204 YcrpoiictBo 1 pabora

2.20.4.1 YcTpoCTBO MOTYJIS

B crpykrype monyns Al6-SOU M0XHO BBIIEIHTH JBa OCHOBHBIX THMA (PYHKITMOHATHHBIX
y3510B. [1epBbIil THI — 3TO «OOIAsS» YacTh, BKIIOYAIONAsi KOMIOHEHTHI JUIs BBITOJHEHUS TPOTpaM-
MBI MOZYJISL, IPe10OpabOTKH JAaHHBIX OT KaHAJIOB BBOJA, CBSI3U C MOJAYJIEM LEHTPAJILHOrO IMpoliec-
copa M T.I., ICTOYHHUKHU MHUTaHUS, (HOPMHUPYOIINE HEOOXOIUMbIC HAMPSHKCHUS TSl PYHKIIHOHUPO-
BaHUs MOAYJsl. BTopoii Tun (pyHKIMOHANBHBIX Y3JI0B — KaHAJIBI BBOAA. B HUX BXOIST 3JIEKTPOHHBIE
KOMIIOHEHTHI IS MOAKIIOUEHUs BHEIIHUX CUTHAJIOB M MX MpeoOpa3oBaHUs B BHJ, HEOOXOIUMBIHA
JUIs1 00pabOTKH «OOIIEH» YacThIO, JIEKTPOHHBIE KOMIIOHEHTHI, 00ECIEYMBAIOIINE TATbBAHUYECKYIO
W30JISIIHAIO, U KOMIIOHEHTBI, (JOPMUPYIOIIHNE MUTAHUE <I30JIMPOBAHHON» YacTU. MOyb COACPKUT
HIecTh KaHaJIOB aHaJOrOBOI'O BBOJIA, UMEIOIIUX UIECHTUYHYIO alapaTHYIO peanu3aluio.

OOmiast vacte peanu3zoBaHa Ha 0a3e 4YeThpeX 32Pa3psSAHBIX MHKPOIPOLECCOPOB C
BuyrpeaauM O3Y wu Flash u mporpammupyemoit nmorudeckoit marpuitei CPLD  mms
npeoOpa3oBanus NaHHBIX. OJMH W3 TPOIECCOPOB SIBISETCS YMPABISIONIUM U BBIMOTHSIET
GyHKIIMM B3aUMOJEMCTBUSI C BHEIIHUMHU YyCTpOWCTBaMU. TpHU OCTadbHBIX SIBISIOTCS
MMOYMHEHHBIMU U TIPOU3BOIST YUCIOBYIO 00paOOTKY JaHHBIX, PETUCTPUPYEMBIX HA KaHAllaX
BBosa. OOmIas 4acTh TaKXKe COICPKUT COOCTBEHHBIM HCTOYHHMK muTaHus +3.3 B, cxemy
WHIVKAIUU C UCTOYHWKOM muTanus +3.3 B, u cxemy ymnpaBlieHUs NMUTaHHEM KaHAJOB C
0OIIIMM UCTOYHUKOM IIUTAaHUA KaHai1oB +5 B.

Ha w™onyns ycranoBnena mnamsate EEPROM nans  xpanenuss peako M3MEHSEMBIX
3HAYeHWH W KOHCTAHT (CepHUUHBIA HOMEpP YCTPOMCTBA, BEPCHUS MOIYJIS, BHYTPEHHSIS KOH(pHUTypa-
1Hs).

Kaxxnprit kanan mpeacrtaBiisieT coO0H 3aKOHUCHHYIO CXEMY HU3MEPHUTENS ¢ TallbBAaHUYECKOM
u3ossiuei no nudpossM nHTEpdeiicam u no nutanuio. [lutanue KaHana, a Tak)ke TalbBaHUYECKas
pasBsizka 1mo nudpoBbIM HHTEpdEicaM 1 yIpaBIIAIONIMM CUTHAIAM peajii30BaHa Ha 0a3e creruaim-
3UPOBAHHBIX MUKPOCXEM, OTACIbHBIC YIPABISIONMINE CUTHAIBI H30JUPOBAHBI C MIOMOIIBIO OMTPOH-
HOM pa3Bs3ku.B cocTtaB m3Mepurens TakKe BXOJIUT CXeMa 3aIlMTHl OT MPEBBIINICHUS 1O TOKY M
HATPSDKEHUIO.

2.20.4.2 Pabora momyns

[Tocne mogauu nuTaHust MOIYJIb HAXOAUTCS B cocTossHun PowerDown.

BxiroueHrne MOymsi MPOMCXOIUT MO KOMaHIE OT MOIYJS IIEHTPAIhHOTO TMpoIleccopa, a
HMCHHO. ycTaHOBKO#H curHama «PwrOff» B cocrostare mormueckoir «1». ITo ymomuanuio
Moclie BKIIIOUEHUSI MOJIYyJNs BCe KaHanmbl HaxonsaTcss B cocrossHuM <« BbIKJI», ucrounukm
MUTAaHUS KaHAJIOB BBIKJIIOYEHBI, BCIIOMOTAaTeNIbHbIE CXEMbl OTKIIOYEHBI WM HAXOIATCS B
SHEprocOeperaroneM pexuMe, MUKPOKOHTPOJUIEP HAXOAWTCS B COCTOSIHUM TOTOBHOCTH K
0o0OMeHy ¢ MOJIyJIEM LIEHTPAJIBLHOTO MPOIIECcCopa.

BxiroueHne kaHaima MOAYJIS TMPOWCXOAMT MO KOMaHIE OT MOJYJsS IEHTPaIbHOTO
npoueccopa. Ilpomecc BKiIIOYEHHs] KaHala BKIIOYAaeT B ce0s 3allyCK H30JMPOBAHHOTO
UCTOYHUKA  TUTAHHWS  COOTBETCTBYIOIIEr0  KaHana, wuHHOuamm3amuioo ALl wu
KOH(MUTYpHpPOBaHUS U3MEPUTEIBHBIX 1IeTel KaHama.

N3mepenue 3HadYeHWs] Ha BXOJAE KaHAJa MPOUCXOJUT B ABTOMATUYECKOM PEXKHUME C
nepuoaoM 10 mc. [lpu m3mepeHnn MPOBOIUTCS KOHTPOJIL OOPHIBA M KOPOTKOTO 3aMBIKAHUS
muauE. OOpBIBOM JIMHUU CYUTAETCA TOK B nuHUM MeHee 3,8 MA. KopoTkum 3ambikaHHeM
cuntaetcs Tok 6omnee 20,2MA. [Ipu BO3HUKHOBEHUH OOpBIBA JIMHUK MOJYJIb HHPOPMHPYET 00
3TOM aBapUHHOM COOBITUM MOIYJdh IEHTPAIBHOTO TMPOIECCOpa U OTOOpPaXKAeT CHUTHAIT
aBapUHON WHIMKAIIMM COOTBETCTBYIOIIETO KaHala Ha IepeaHedl maHenu Moayns (eciu
WH/IMKALUS MOJYJISI BKITFOUCHA).

Monynb mpenocTaBiseT HU3MEPEHHOE 3Ha4yeHHe CUrHajla B (U3MYECKUX eIMHUIAX
n3Mepenus kanana (MA). CpencrBamu mporpammuoro obecneuenus ML koHTpomiepa
IIJIK3000 mnpoumsBoguTcsi mpeoOpa3oBaHWEe 3HAYEHHUS B (QU3WYCCKUX EIUHUIAX K
WHXCHEPHOMY JHMAMa30Hy H3MEPEHUS TMOAKIIOYCHHOTO JaTyhKa Ui HWCIOJIb30BaHUS B
ACVYTIL
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Monynb obecriednBaeT oOHapyKEHHE BOJH JABJICHUS, BO3HUKAIOIINUX B TPyOOIpPOBOAE, C OIl-
pelesieHHeM MX HalpaBlICHHS U aMILIUTYIbl U IPUCBOSHUEM METKH BpeMeHH. Moynbs obecriednBa-
eT nmepeaavy uHopmamnuu 06 0OHAPYKEHHBIX BOJIHAX BBIIIECTOSIICH CUCTEME.

2.20.4.3 Ha3nayeHue KOHTAKTOB pa3zbeMa JJIsl MOAKITIOUEHHS aHAIIOTOBBIX BXOJIOB

JInaun JJ11 ITIOAKITFOUCHU A Heﬂeﬁ KaHaJIOB aHaJIOroBOI'0 BBOJd BbIXOJAAT HA pa3bEeM THUIIA RJ-
21, pacmonoXeHHBINA Ha JTUIIEBON YaCTH MOTYJIS.

ILJ'DI MOAKIIIOYCHHA MOKHO HCIIOJIB30BATH YKC I'OTOBBIC IIHYPEI C HGOGXOI[I/IMBIM PaspEMOM
Y TMOJKIIOYCHHBIM 2541apHbIM KaOeneMm. KaGenb uMeeT CTaHAapTHYIO IIBETOBYIO PACKIIAIKY
(cooTBeTCTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBeTaM TMPOBOAHMKOB). HasnaueHwue
KOHTAaKTOB pa3beMa U HUX COOTBETCTBUE TMapaMm B 2541apHoM kalese MpUBEICHO B TaOIHUIIE

2.92.
Tabnuua 2.92

Homep 1 T KaHaa Curnan Homep xon-| Homep na- IBer
TaKTa pbI Kabest
RJ-21

[Tutanue + Jlunus «A» 1 Cununit
[Mutanue — Jluans «B» 26 ! benbiit

1 Bxong + JIuaus «A» 2 OpanxeBblit
Bxon — JIuaus «B» 27 2 benrnrii
[Mutanue + Jluaus «A» 3 3eneHslii
[Mutanue — Junusa «B» 28 3 benbrit

2 Bxong + JIuaus «A» 4 Kopuunesbiit
Bxon — Jluans «B» 29 : benbiit
[Muranue + Jlunns «A» 5 Cepprit
[Mutanue — JIunns «B» 30 > Kpachbrii

3 Bxon + Jluaus «A» 6 Cunuit
Bxonm — Jluans «B» 31 ° Kpachsiit
[Mutanue + JInaus «A» 7 OpanrkeBblil
[Mutanue — Jluans «B» 32 ! Kpachsiit

4 Bxon + Jluaus «A» 8 3eneHslii
Bxong — JIuaus «B» 33 8 Kpacubiit
[Mutanue + Jluaus «A» 9 Kopuunesbrit
[Mutanue — Jluans «B» 34 > Kpachsiit

5 Bxong + JIuaus «A» 10 Cepprit
Bxonm — Jluans «B» 35 10 YepHbiit
[Muranue + Jlunns «A» 11 Cunnit
[Mutanue — JIuans «B» 36 H UYepHblii

6 Bxonm + Jluaus «A» 12 OpamxeBbIit
Bxonm — Jluans «B» 37 e YepHbiit
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2.20.4.4 VHpukanus MOIYIIS

B Tabmume 2.93 mpuBeneHO TOBENEHHWE CBETOAMOIHBIX WHAMKATOPOB, OTPAKAIOIIUX

COCTOSIHUE MOOYJIA.

Tabnuua 2.93

Nuauxkarop

Haznavenmne, onucanue padoTbl

Ceeronnon “PWR”. 3eneusrii

ITuTtanue:

HC T'OpUT — MATAHUC OTKJIFOUCHO,
roput — nuranne BKJIOYEHO

Ceeronuon “ERR”. JIByxuBeTHbIN

Ommoka:

HE TOPUT — HET OIIHOKH;
KpacHBIN — OIINOKa,

3€JICHBI — PEaKIns Ha COOBITHE

Cgeronuon “WRK”. JIByX1IBETHBII

Pexxum paGoThI:

HE TOPUT — MOJIYJIb HE 3arpyKeH;
3eNeHbIl — paboTa,

KpacHBI — HU3KOE SHEPrornoTpeOIeHne

Cgeronuon “BLK”. KpacHsrii

biokupoBka:
HE TOPUT — PEKUM OJIOKUPOBKU HE aKTUBEH,
TOPUT — PEKUM OJIOKHUPOBKH aKTHBEH

Cgeronuoa “BUS”. JIByx1BeTHBII

CBs13b ¢ KpelToMm:

HE TOPUT — CBA3b OTCYTCTBYET;
KpacHBIN — Mepenaya;
3€JICHBIN — IPUEM

Cgeronuon “USER”. JIByx1iBeTHBII

HacrtpanBaemblii T0IB30BATEIBCKUANA THO/T

Caeroanonsl “RX”,
rae X —HoMep KaHasa. 3eJIEHbIN

CocTosHIE BXOJAa:
3HAYCHUC B ,Z[OHyCTI/IMOM Araria3OHe

Cseromnons! “EX”,
rae X —Homep kaHazna. KpacHslii

OmmOKa BXOIHOTO CUTHAJIA!
3HAYCHUC BXOOJHOI'O CUrHajia BHC
arna3oHa

AOITyCTUMOTI'O

NuaukatopHblii OJIOK MOJKET MEPEeXOAUTh B HEAKTUBHOE COCTOSHUE MPU  IOCTYILIEHUU
BHEIIIHETO CHUTHajJa OT MPOLECCOPHOIO MOMAYJSI WU uepe3 3aJaHHbIM MPOMEXYTOK BpeMe-

HH.
2.20.5

Hcnonb3oBanue mo Ha3HAYEHUIO

2.20.5.1 DxcmyaTaniMOHHBIC OTPAHUYCHUS

SAIIPEHIAETCS skcnmyaTanust MOy B LEMAX ¢ MAaKCUMaIbHBIM HANpPSYKEHUEM CBBILIE

300B!

SAITPEIIAETCS nomaBaTh Ha aHAJIOTOBEIN BXOJ TOK cBbIlIe 20 MA!

[IpeBblicHHE HANPSOHKEHUS W TOKAa NPUBEAET K CpabaThIBAHUSAM DJIEMEHTOB 3alllUTHl OT
IIPEBBILICHNS 10 HANPSDKCHWS M IO TOKY M MOXET B KPUTHYECKUX CIIy4asX IPHUBECTH K
BBIXOJly M3 CTpOsi KaHana. Takoil Momynb OyAeT CUMTaThbCs BBILIEANIMM U3 CTPOSI MO BHUHE
noTpeOuTeNs U rapaHTUHHBIE 0053aTENIbCTBA HA ATOT CIy4aid HE paclpoCTPaHSIOTCS.

Ecnu mon Bo37eiicTBIEM WHTEHCUBHBIX MTOMEX HAOJIOIAI0TCS JOXKHBIC CpaOaThIBAHUS CUCTE-
MBI JIMAarHOCTUKH COCTOSIHUSI KaHAJIOB M KOHTPOJISI OOpbIBA JTUHUU, HEOOXOAMMO MPUHSITH MEPHI 10
CHIDKEHHIO HABOJIOK B KaOEIISIX BHEIIHEN IEIIH.
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2.20.5.2 TumoBble CXeMbl BKIIOUYCHUS
Cxema NOJIKITIOUeHHS TIPU H3MEPEHUH CUTHAJIA MIOCTOSIHHOTO TOKA C MTUTAaHUEM JIaTYHKOB OT
BHYTPEHHETO NCTOYHHMKA MTUTAHUS MOYJIsl TPUBEeHA HA pUCYHKe 2.66.
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Pucynox 2.66
2.21 Moayab aHaJoroBoro BBojaa - Beisoaa Al60O6-IU-Hart

2.21.1 Hasnauenune

Monyns Al606-IU-Hartnpeanasnayen i npreMa U rnepeiayy aHaJIOTOBBIX CUTHAJIOB I10-
CTOSIHHOT'O TOKa U MOCTOSHHOTO HAMPSHKCHUS.
OcCHOBHBIE OCOOCHHOCTH:
— IIECTh KAaHAJIOB C MHAWBUIYaJIbHOW rajJbBaHUYECKOUN pa3BsI3KOM;
— KXl KaHaJ MOJIYJS MMEET BO3MOXXHOCTh MHIUBUAYAJbHOW HACTPOMKH Ha paboTy B
mrobom nuanazone. Kakaplii kaHam MOIYIISI COACPKUT:
1) aHanoOroBbIi BXOJ M aHAJOTOBBIA BBIXOI;
2) wHIUBUAyalbHBIN «curma-aenbptra» AL (paspsaHocts 16 6ur);
3) BXOAHOM (PUIABTP ISt 3ALTUTHI OT SJIEKTPOMATHUTHBIX [TOMEX;
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4) wnHauBHAyanbHbIH nperu3noHHblid LIATT (paspsanocts 16 6uT);
— HOJJIepXKKa MPOTOKOJIa epelauy JaHHBIX Hartmo BceM mecTn kaHamam,

— BO3MOXHOCTb YCPETHCHHS,

— unbTp ot BXomHbIX oMex (50w 601 1);

— KOHTPOJIb TEMIIEPATYPhI Ha TJIaTe MOJTYJIS,

— QyHKIUSA 0OHapy)eHUs 00pbIBA IMHUH U KOPOTKOTO 3aMbIKaHUS,

— (yHKIUS CAaMOIMATrHOCTUKH U3MEPUTEIBHOTO KaHaa,

—3aIl{Ta BBIXO/IOB OT MEPETPy3KH U BHEIIHUX MepeHaNpsHKeHUH;

— IPOTrPaMMHUPYEMBIi BBIXO/1 CUTHAJIA TPEBOTH,

—III3Y nHa rutate MOAys UTsl XpaHEHUs KOHPUTYpAITUU U KaTuOpPOBOK;
—  WHAUKAIWA:

1) uHAMKanuWs cTatyca MOAYJIS;

2) WHIUKAIMS CTaTyca aHaJOTOBBIX BXOJIOB H BBIXOJIOB,;

3) oaMH MOJIB30BATEILCKHUI CBETOIUO;

4) BO3MOXXHOCTb OTKJIFOUCHUS] MHAWKAIMH JJIsl CHYDKSHHSI DHEProNnoTPpeOICHUSI.
Buemrnwmii Bug Moynis moka3aH Ha pucyHke 2.67.

2.21.2 Ucnonnenus Mmomyns

Monyib UMeeT 1Ba UCIIOJIHEHUS:

KPAY4.883.394 -6a30B0€ UCIIOIHEHUE;

KPAY4.883.394-01 #icriosiHeHHE JIJ1s1 TPUMEHEHHUS B COCTaBE CUCTEM 0€3011aCHOCTH.
HcnonHenus 0TIIMYAIOTCS HAIMYUEM HAKJIIEUKU Ha KPBILIKE MEPEIHEN TaHeIu MOLYIIS.
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2.21.3 CocraB Mopyst

Monyns Al6O6-I1U-Hartconepxur:
— ynpasisroumii 32pa3psaHbiid MEKpomporeccop ¢ BHyrpenHruM O3Y u Flashmamstero s
porpamMMm M JIaHHBIX;
— TPOrpaMMHUPYEMYIO JJOTUUECKYIO MaTPHILy Il MPpeoOpa3oBaHuUs JaHHBIX;
— 00IIMil UICTOYHUK ITUTAHUS,
— IIeCTh rajJbBaHUUYECKH U30JIMPOBAHHBIX KaHAJIOB BBOA-BbIBOJIa AHAJIOTOBBIX CUTHAJIOB,
Ka)X/IbIii U3MEPUTENBHBIN KaHAJ COJIEPHKUT:
1) vHIMBHIYATBHBIN TaIbBAHUYECKH W30JIMPOBAHHBIN HCTOYHHUK ITUTAHHS,
2) uanuBuayansHbeiii AL, ¢ BXOAHBIM (GWIBTPOM IS 3alIMTHI OT AJIEKTPOMArHUTHBIX
MOMEX U MPEUU3UOHHBIM HCTOUHHUKOM OMTOPHOTO HANPSKCHUS;
3) uaauBuayansHbI L{AT], ¢ mMpelM3nOHHBIM UCTOYHIUKOM OIIOPHOTO HAIPSDKCHUS,
4) uHAUBUAYyaIbHBIE CXEMBI 3allIMThl aHAIOTOBOI'O BXO/a M BBIXOJa OT HEKOPPEKTHOM I10-
JIIPHOCTH CUTHAJIA B JIMHUU, MPEBBILIECHUS 110 TOKY U 110 HAIPSKEHUIO.
Moaynb 3aHUMAET B KpEeUTe OJTHO MOCaA0ouHOe MecTo. Ha nuiieBoi maneaum Moysnsi pacmosa-
raeTcsi pa3beM ISl MOJKIIIOUEHHS] aHAJIOTOBBIX BXOJOB U BBIXOJOB M CBETOIUOJHbBIC MHIAMKATOPHI
COCTOSIHUSI MOIYJISl M KQXJOr0 KaHasa.

2.21.4 TexHnueckue XxapakTepUCTUKH

Texaudeckue xapakrepuctuku Moayis Al6O6-1U-Hartnpusenenst B Tabmuie 2.94.
Tabnuna 2.94

HaumenoBanue napamerpa 3HavyeHue

KomanuectBo kanaaoB [Ilects kaHajiOB, COCTOSNIMX H3 TOKOBOI'O
BXO0Jla ¥ TOKOBOT'O BBIX0JIa

l'anpBanmyeckas pa3Bsi3zka Mexnay kananamu 1,5kB;
MEXy KaHaTaMHu ¥ cxemon moayis 1,5kB;
MEeXy KaHajamu ¥ 3a3emsienrem 1,5kB

Nynnkanmsa CoCTOsIHME KaXI0r0 BXOHa/BBIXOAA, COCTOS-
HUE MOAYJIS

PexxuM caMoIMarHoCTUKU Ha

Hanpspxenue nuranus, B Ot 10710 30

I"aGapuTHBIE pa3Mepsl, MM, He Ooiiee 26%19x30

Macca, 1, He Ooliee 350

AHaJIOTOBBIE BBIXOIEI

Tun BEIXOD0B [IporpaMMHO ympaBlisieMble BBIXOJbI aHAJIO-
TOBBIX CHUT'HAJIOB IOCTOSIHHOI'O TOKA M ITOCTOSIH-
HOTO HAMPSHKCHUS

Paboune nuamna3oHbl BEIXOIHBIX CUTHAIOB Ot O 1o 5MA,

ot O 1o 20MA,

oT 4 no 20MA,

ot O 1o 25MA,

oT MHHYC 5 110 TUTIOC 5 B,

ot munyc 10 go urroc 10B

Pazpsimaocts LAIIL, 6ut 16

Cocrosnue Bbixoaos nmpu otkaze MIIIT Kongurypupyercs mo kaxaoMy BBIXOAY OT-
JCJIBHO. NPEAYCTAHOBICHHOE WJIM IIOCIIEIHEE
3HA4YCHHUE
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HaunmeHnoBaHue napamerpa

3HaueHue

Hamnpsokenne nmuTanus BbIXoa (B pexuMe
(OpMHpOBaHUS CHTHAJIOB IOCTOSHHOTO TOKa
npu 0OpbIBE JTHHUY), B

13 unum 25 ([mepexitoyaercs: mporpaMMHO)

3aimuTa OT NPEBBIICHUS 10 TOKY

Ha

3amuTa OT MHONaJaHusl CTOPOHHEro Hamps-
JKEHUs

Ha

AHaJIOTrOBBIE BXOJIBI

Twun Bxoa0B

IIporpaMMHO yIIpaBisieMble BXOJbl aHAJIOIO-
BBIX CUTHAJIOB ITIOCTOSIHHOI'O TOKA W ITOCTOSIHHO-
I'0 HaIIPSKEHUS

Paboune nquama3oHbl BXOAHBIX CUTHAIOB

Ot O o 5MA;

ot 0 1o 20MA;

orT 4 no 20MA;

ot 0 1o 25MA;

oT MHHYC 5 110 TUTIOC 5 B;
ot munyc 10 go urroc 10B

Pazpsanocts ALILL, 6ur 16
Bpewmst uzmepenus Jlo 2 mc (pu BBIKITIOYEHHOM PEKEKTOPHOM
¢bunbrpe 50mmu 601'n);

1o 102 mc npu 60 ' (yrounsiercs mo pe-
3yJbTaTaM MpeIBapUTEIbHBIX UCIIBITAHHIA);

1o 121 mc npu 50 ' (yrounsiercss mo pe-
3yJbTaTaM Mpe/IBaPUTEIbHBIX HCIIBITAHHUN)

Ycpennenue

HactpanBaemoe  KOJIWYECTBO  BBIOOPOK:
2:4;8;16; 32; 64; 128

Bxoanoe conporusnenue, Om

200

OuibTpanus Bribupaercs 50 unu 60 I'i. [logaBnenue He
meHee 80 nb

3amuTa OT IPEBBILIEHUS 10 TOKY Ha

3anuTa OT MOMaJaHusi CTOPOHHETO HampsiKe- Ha

HUS

3anuTa OT NePENnOIOCOBKU Ha
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OcHOBHBIE MeTpoJorHuecKkue xapakrepuctuku moayns Al6O6-IU-Hart npusenens! B Tad-

mne 2.95.
Tabauna 2.95
JlnanazoHbl JlnanazoHbl IMpenens! xo- IIpenenn! nomyc- Ipumeyanue
BXOJIHBIX BBIXOJIHBIX CUT- | MyCKaeMoii oc- | Kaemoii 10MOJIHN-
CUTHAJIOB HAJIOB HOBHOM NPH- TeJIbHOM NMpuBe-
BeJeHHOH Mo- JACHHOM MOrpPeuHo-
IrPEeNIHOCTH v, CTH, BLI3BAHHOM
% H3MEHEHHEM TeM-
neparypbl OKpy-
JKalolIeH cpeabl,
%/1 °C
Or 0 mo 5MA 16 our 40,1 +0,00125 R =2500M
Ot O o 20
MA
Ot 4 no 20
MA
Ot O o 25
MA
Ot Mmunyc 5 16 our +0,05 +0,000625 He menee
Io mmoc 5B 100kOm
Ot munyc 10
o woc 10B
16 our Ot O mo 5MA, +0,1 +0,00125
ot 0 mo 20 MA,
oT 4 o 20MA,
ot 0 mo 25MA
16 6ur Ot munyc 5 no +0,05 +0,000625
mwiroc 5B,
or munyc 10 mo
mwioc 10B
2.21.5 YcrpoiicTBo 1 paboTa

2.21.5.1 YcrpoicTBO MOTYyIIS

B crpykrype monyns Al6O6-IU-Hart MoxHO BBIACIUTH JABAa OCHOBHBIX THNA (DYHKIHO-
HAIBHBIX y3710B. [lepBbIit THIT — 3TO «00mas» yacTh. OHA CONEPKUT MUKPOKOHTPOJIIEP CO BCIIO-
MOTaTEJIbHBIMU AJIEKTPOHHBIMU KOMIIOHEHTaMU ISl BBIIIOJIHEHUS POTrpaMMbl MOJTYJIsA, IIpe1oopa-
OOTKH JaHHBIX OT KaHAJIOB BBOJA-BBIBOJA, CBSI3U C MOIYJEM LEHTPAIBLHOrO Mpoleccopa U T.II.,
UCTOYHUKHU MUTaHUs, GOpMUPYIONIE HEOOXOIMMbIE HATIPSKEHUS A1 (PYHKIIMOHUPOBAHUS MOAY-
ns. Bropoii Tun (hyHKIIMOHATBHBIX y3JI0B — KaHAIbI BBOJIa-BBIBOJA. B HUX BXOIAT AJICKTPOHHBIE
KOMIIOHEHTBHI ISl TOJAKIIIOUEHUS 1IeTiei BHEUTHUX CUTHAJIOB, 3JIEKTPOHHbIE KOMIIOHEHTHI, oOecrie-
YUBAIOIINE TaIbBAHUYECKYIO M30JISIINI0, 1 KOMIIOHEHTHI, (POPMHPYIOIINE TUTAHHUE U30JUPOBAH-
HOM» yacTu. Moay/b COEPKUT LIECTh KaHAJIOB aHAJOTOBOIO BBOJIAa-BbIBOJIA, BCE OHU pean30Ba-
HBI UJCHTHYHO.

OO6mrast yacTh peanu3oBaHa Ha 06a3e 32-pa3psTHOrO0 MUKpoIpoiieccopa ¢ BHyTpeHHUM O3Y
u Flashu nporpammupyemoii noruueckoit marpunpsl CPLD mis npeoOpa3zoBanus gaHHbIx. OOrmas
4acTh TaK)K€ COJEPKUT COOCTBEHHBIH UCTOYHHK nuUTaHusd +3.3 B, cxeMy MHIMKAlUKA C UCTOYHU-
koM mutaHus +3.3 B, u cxemy ymnpaBieHus MATaHUEM KaHAJIOB ¢ OOIIMM HCTOYHHUKOM IMUTAHUS
KaHajoB +5B.

Kaxxapiii kaHa mpecTaBIsieT OO0 3aKOHYCHHYIO CXEMY M3MEPUTENS U 3a/IaTYMKa TOKa U
HaIPsKEHUS ¢ TATbBAHUYCCKOM M30JIsIIMel 1o U poBeIM HHTEpdeiicam u o nutanuio. [lutanue
KaHaja OCYIIECTBIISIETCS OT T'aJbBaHWYECKU H30JUPOBAHHOTO MCTOYHHKA MUTAHUS MOCTOSHHBIM
HarpsbkeHueM + 5B.

200 KPAY3.035.004P5




B cocraB u3mepurenst BXoquT BxoaHoM RC GuibTp 1 cxema 3aiuThl OT IEPErnoOCOBKH U
MIPEBBIIICHHS TI0 TOKY U HanpspkeHnio. B AL uHTerprpoBaH pexeKTOpHBIA PUIBTP, CIIOCOOHBIN
pabotats B Tpéx pexumax (BBIKJI, 50 u 60 I'n) u obecneunBaromuii 10 80 n1b ocnabneHus Ha
YKa3aHHBIX 4acTOTax.

3amaTyuK TOKa U HANpPsDKEHUS BKIIOYaeT B ceOs nperu3nonHblid LIAIl, HCTOYHHK OMOPHOTO
HaANPSDKEHUs, TEPMOKOMIIEHCUPOBAHHOE TOKOBOE 3€PKAJIO U CXEMY KOHTPOJISI BEIXOJHOIO MapaMeT-
pa. Takke B COCTaB 3a/laTYMKa TOKA BXOJUT HMMITYJIbCHBIM MOBBIMIAIONINN MCTOYHUK MUTAHUS,
CIOCOOHBIN OCYIIECTBIIATH MMUTAaHUE aHAIOTOBOrO BhIxoja HampsukeHuem 13 mnmm 25 B (mepexitio-
YaeTcsl MPOrpaMMHO), YTO TO3BOJISIET MOJAKII0YATh YCTPOWCTBA U MCIIOJHUTEIbHBIC MEXaHH3MbI Ha
paccrosiauu A0 2 kM, BxoaHo RLC-puibTp 1 cxema 3almThl OT IEPETIONIOCOBKH M MPEBBIIICHUS
M0 TOKY U HAIIPSDKEHUIO.

2.21.5.2 Pabora momyns

[Tocne momaun mutanust moaynb Al60O6-1U-Hartmaxoaurcs B cocrossanu PowerDown.

BxuroueHne Moynsi IPOMCXOIWT MO KOMAaHJE OT MOAYJS IEHTPAIbHOTO TMpoIeccopa, a
UMCHHO. ycTaHOBKO# curHama «PwrOff» B cocrosuue mormueckoit «1». ITo ymomuanuio mocie
BKITFOUEHUST MOJYJISl BCE KaHAIIbI HaxosTcsi B cocTossHuU «BbIKJI», HCTOUHMKH MUTaHUS KaHAJIOB
BBIKJTIOYEHBI, BCIIOMOTATENIbHbIE CXEMbl OTKIIIOUEHBI HIIM HAXOJATCS B SHEProcOeperaroneM pexn-
Me, MUKPOKOHTPOJUIEP HaXOAWTCS B COCTOSHUM TOTOBHOCTH K OOMEHY C MOJYJIEM LIEHTPAILHOTO
mporeccopa.

BxuroueHre kaHaima MOAYJs POMCXOAUT IO KOMaHAE OT MOJIYJS IEHTPATHHOTO MPOIECCO-
pa. IIpouecc BkiIIOUeHHUsI KaHala BKJIIOYAeT B ce0s 3alyCK M30JIMPOBAHHOIO MCTOYHHKA MUTAHMS
COOTBETCTBYIOIIETO KaHana, naunuanu3anuio [HAIT u ALIIL.

3aiaHue BBIXOJHOTO 3HAUEHHUS KaHala MPOMCXOJAUT MO KOMaHAE OT MOAYIS LEHTPaIbHOIro
nporeccopa. MakcuManbHOE BpeMsi OT MOMEHTA MOCTYIIJICHUSI KOMaHIbI 10 YCTAaHOBKHU Tpebyemo-
ro 3HaYEHHUS TOKa Ha BBIXOJE HEe IpeBbIIaeT 2 Mc. Moylb CaMOCTOSITENIBHO AUATHOCTUPYET BBI-
XOJl Ha TIpeIMeT OOphIBa JIMHUH U B CIIy4ae paclo3HaBaHUs OOpHIBA JIMHUU MOAYJIh HH(OOPMHUPYET
00 3TOM aBapWWHOM COOBITMH MOJYJIb IIEHTPAJBLHOTO MPOIECCOpa U OTOOpaKaeT CUTHAJI aBapHii-
HOU MHMKAIMU COOTBETCTBYIOIICTO KaHalla Ha MepeIHei maHen Moaysis (€Ciu MHIUKAIUS MOTY-
st BKItoueHa). [lomaganue Ha JTUHUIO CTOpOHHEro Hampsbkenus cpbiime 30 B mo00# monmsipHoCTH
MPUBOJIUT K CPadATHIBAHUIO CXEMBI 3aIUTHI.

W3mepenue 3HadeHus TOKa Ha BXOJIe KaHaja MPOUCXOJUT B aBTOMAaTHUYECKOM PEKUME U CUH-
THIBACTCS C MEPUOJIOM 2 MC MOJYJIEM LIEHTPAIBLHOTO TMporieccopa. [IpoIomKUTeNbHOCTh H3MEPEHUS
He mpeBblaeT 2 MC (MPH BBIKITIOYCHHOM pPeXeKTOpHOM (uiibTpe). [Ipu BKIIOYEHHON QUIIbTpaIiin
3TO BpeMs MOXeT mpeBbimarh 120mc.

Monynp npenocTaBisieT U3MEPEHHOE U MPUHUMAET yCTaHAaBIMBAaeMOE 3Ha4yeHHE CUTHaja B
busnveckux eauHUIax u3MepeHus: kaHana (MA, B). CpeacrBamu mporpaMMHOIO 0OecHeueHUs
MUIT xouTposnepa ITJIK3000 mpousBoauTes mpeodpa3zoBaHre 3HaYCHUS B (PU3HUESCKUX EAMHHUIIAX
K MHXXEHEPHOMY JMANa30Hy H3MEPEHHUS MOAKIIOUEHHOTO NaTyrKa ajs ucrmonb3oBanus B ACYTII.

[Ipu m3MepeHHH NPOU3BOAUTCS KOHTPOJIb OOpbIBA W KOPOTKOTO 3aMbIKaHUs JUHHUH. [Ipu
BO3HUKHOBEHUU OOpBIBA MJIM KOPOTKOTO 3aMBIKaHUs JIMHUU MOMAYNIb MHPOPMUPYET 00 3TOM aBa-
PUHHOM COOBITHH MOJYJb IEHTPAIBHOTO IIPOIieccopa M OTOOpakaeT CUTHAJI aBapUHOW WHIMKA-
UK JUIS COOTBETCTBYIOIETO KaHajla Ha TMEepeAHEeH MaHeau MOAyis (€cau WHIWKAIMS MOJYJIs
BKJTIOYEHA).

CaMoamnarHocTvka KaHalla IPOBOJUTCS MO KOMAaHJE OT MOJYJIS [EHTPAIBLHOTO MPOIIECcCopa.
[Ipu 5TOM BXOJ] KaHajla U BBIXOJ OTKJIFOYAIOTCS OT JIUHUHU (OT pa3béMa) ¢ MOMOIIBIO pesie, BXOIs-
IIMX B COCTaB CXEMbI KQXKJIOTO KaHala, U MEepeKIIoYaroTcs Apyr Ha apyra. [IporpamMmma aBTOMaTu-
YeCKH 3aJ1aéT 3HAYeHHs TOKa Beixoaa oT 4 1o 20MA, ¢ TUCKPETHOCTHIO 2 MA U NMPOBOJHUT U3MEpe-
HUE TOKa BXOJa Ha Kaxaom dTame. [lo 3aBeprieHHH mpouenypbl caMOAHMArHOCTHKH Iporpamma
BO3BpAIllaeT pejie B HOPMAIbHOE COCTOSIHME U BBIJAET Pe3yJbTaT JUATHOCTHKU B BHJIE TAOIHIIbI
pacxokICHUN 3aJaHHBIX U U3MEPEHHBIX 3HAYCHHI HA Ka)XI0M JTarle.

2.21.5.3 Ha3znaueHue KOHTAKTOB pazbeMa JjIsl TIOAKITIOUCHHS BHEITHUX TIeTIeH

JlvHnM 171 MOAKITIOYEHHS BHEITHUX AJIEKTPUYECKUX IETIel K KaHalaM BBOJIa-BbIBO/IA BBIXOIST

Ha pazbeM Tuna RJ-21 pacnofiosKeHHBIN Ha JTUIIEBON YaCTH MOJTYJIS.
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I[J'I}I MNOAKIIFOYCHHA MOXXHO HCIOJIB30BATh YK€ I'OTOBBIC IIHYPHI C HeO6XOI[I/IMBIM pPa3sbEMOM U
MOJKIIOYEHHBIM 2541apHbIM Kabenmem. Kabeap MMeeT CTaHIapTHYIO IBETOBYIO PacKIaiKy (COOTBET-
CTBHE HOMEPOB KOHTAKTOB Ha pa3beMe IIBETaM MPOBOJAHUKOB). Ha3HaueHHe KOHTAKTOB pa3beMa U MX
COOTBETCTBHE MapaM B 2541apHOM Kabese mpuBeeHo B Tabmuie 2.96.

Tabnuma 2.96

I'pynna Curnan Homep Homep napsbi Ber
KOHTaKTa | kabeas RJ-21

TpeBOKHBIIT Asapui + 1 1 Gt

BBIXO/T Asapus — 26 benwrit

I'pynmna 1 OO6umii 1 2 OpanrkeBblii
Beixon /U 1 27 2 Benprit
—Vusm 1 3 3eneHblit
+V uzm 1 28 3 benbrii
OO0mmui 1 4 Kopuunessrit
Bxog U 1 29 4 Benwiii
OO6umii 1 5 Cepsiit
Bxogl 1 30 5 Benwiii

I'pynma 2 OO6mwmit 2 6 Cunnit
Brixon /U 2 31 6 KpacHbrii
-V u3m 2 7 OpaHXeBBbIid
+V u3m 2 32 ! Kpachupiit
OO6muii 2 8 3eneHsblit
Bxog U 2 33 8 Kpachuprit
OO0mmwui 2 9 Kopuunessrit
Bxox | 2 34 9 Kpacusbiit

I'pynma 3 O6mwmit 3 10 Cepprit
Beixon /U 3 35 10 KpacHbrii
-V u3m 3 11 Cunnii
+V u3m 3 36 11 UYepHbiit
OO0mmui 3 12 OpaHXeBBbIid
Bxon U 3 37 12 YepHbirii
OO0mmui 3 13 3eneHspli
Bxon | 3 33 13 UepHbiit
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I'pynna Curnan Homep Homep napsi HBer
KOHTaKTa | kabeas RJ-21

I'pynmna 4 OO6uwmii 4 14 Kopuunesbiit
Brixon /U 4 39 14 UYepHbirii
-V usm 4 15 Cepprit
+V u3m 4 40 15 YepHsblit
Oo6mutii 4 16 Cunwit
Bxog U 4 41 16 JKenrerit
OO6uwmii 4 17 OpanrkeBblii
Bxox |1 4 42 17 Kentorii

I'pynma 5 OO6mwmit 5 18 3eneHbIi
Brixon /U 5 43 18 Kenreiii
-V u3m 5 19 Kopuunesbiit
+V u3m 5 44 19 Kenrorit
OO6uwmit 5 20 Cepprit
Bxog U5 45 20 Kentorii
OO0mui 5 21 Cuunii
Bxox |1 5 46 21 duoneToBbIl

I'pynna 6 OO6umii 6 22 OpanrkeBblii
Beixon /U 6 47 22 DHOJIETOBBIN
-V u3m 6 23 3eneHbli
+V u3m 6 48 23 ®uoeToBbII
OO0mui 6 24 Kopuunessrit
Bxon U 6 49 24 duoneroBbIi
OO6uwmii 6 25 Ceperit
Bxogl 1 50 25 DuosieToBBIN

2.21.5.4 VHpukanus MOIYIS

B Tabnune 2.97 npuBefeHO MOBEIECHUE CBETOAMOMHBIX WHIMKATOPOB, OTPAXKAIOIIUX CO-

CTOSTHAE MOJTYJIS.
Tabauua 2.97

CBeroamnona

Ha3znauenue

Ceerommnon “PWR”. 3enensrit

IIntanue:

HE TOPUT — IUTAaHUE OTKIIIOUEHO;
ropur — nuranue BKIIIOYEHO
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CBeroamnona

Ha3nauyenune

Ceeromnon “ERR”. JIByxuBeTHbIi

Ommboka:

HE TOPUT — HET OLINOKH;
KpaCHBIN — OIITNOKA,;

3€JICHBIA — PeaKIus Ha COOBITHE

Ceeromuon “WRK”. JIByxX1iBeTHBII

Pexum paboThI:

HE TOPUT — MOJIYJIb HE 3arpyKeH;
3eNeHbIN — paboTa;

KPaCHBIA — HU3KOE SHEPromnoTpeOICHHe

Ceeromuon “BLK”. Kpacubrit

biiokupoBka:
HE TOPUT — PEKUM OJIOKUPOBKH HE aKTHBEH,
TOPUT — PEKUM OJIOKUPOBKH aKTHBEH

Ceeromuon “BUS”. JIByx1iBeTHBIM

CBsI3b C KpeUTOM:

HE TOPUT — CBA3b OTCYTCTBYET;
KpacHBIN — nepenaya;
3€JICHBIN — [IPUEM

Ceeromnona “USR”. JIByx1iBeTHBII

HacrtpanBaeMblii 10I630BaTENBCKAN THOT

B tabnune 2.98 npuBeneHo moBeieHUE MHAWKATOPOB, OTPAKAIOIIUX COCTOSHUE KaHAJIOB

BBOJA-BBIBOJA.
Tabnuua 2.98

Ceetoauon

Ha3zunauyenue

Al STATUS 1-6,neBas rpymnra.

JIBYyX1IBETHBII

OTtoOpaskaeT pexuM padoThl AaHAJIOTOBOTO BXO/IA:

HE TOPUT — aHAJIOTOBBIN BXOJ] HE aKTUBEH;

3enEHbIN — KaHal paboTaeT B pexXKUMe BBOJA CUT-
HAJIOB MTOCTOSIHHOTO TOKQ,

KpacHBI — KaHaj paboTaeT B peKuMeE BBOJIA CUT-
HAJIOB MTOCTOSIHHOTO HAIIPSHKEHUSI

Al STATUS 1-6,npasas rpymnma.

Kpacusprit

Nuaunupyet oOpbIB WIIM KOPOTKOE 3aMBIKaHUE
JHUU:

HE TOPUT — HOPMA,;

TOPUT —OOHAPYKEH OOPBIB MIM KOPOTKOE 3aMbl-
KaHUu€ JINHUU

AO STATUS 1-6ieas rpynma.

JIByX1IBETHBIN

OTobOpaxkaeT pekuM padOoThl aHATIOTOBOTO BBIXO-
na:

HE TOPUT — aHAJIOTOBBIN BBIXOJl HE AKTHBEH;

3enEHbIN — KaHal paboTaeT B peXXUMe BbIBO/IA
CUTHAJIOB ITOCTOSIHHOTO TOKQ,;

KpacHbIM — KaHaj paboTaeT B peXKUMe BBIBO/IA
CUTHAJIOB ITOCTOSIHHOTO HANIPSIKEHUS

AO STATUS 1-6paBas rpymma.

KpacHbprii

WNuaumupyet oOphIB HITH KOPOTKOE 3aMBIKAHHE
JTMHUU:
HE TOPUT — HOpMa,
TOPUT — O0HAPYKEH OOPBIB UITU KOPOTKOE 3aMbIKa-
HUE JTMHAN

HART 1-6

Nuanmupyet Hannare nHGOPMAIMOHHOTO 00OMe-
Ha 1o mpoTokory Hart:
TOPUT — UIeT HHHOPMAIMOHHBIN OOMEH;
HE TOPUT — MHPOPMAITMOHHBIN OOMEH OTCYTCTBYET
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2.21.6 Hcnonp3oBanue Mo Ha3HAYEHUIO

2.21.6.1 DxcrryaTaliMOHHBIC OTPAaHUYCHUS

SAITIPEINAETCH skcruryatanusi MOAYJs B LeNsIX ¢ MaKCMMAJbHBIM HANpPSIKEHHEM
cebuime 30B!

BATNIPEHIAETCS nogaBaTh Ha aHAJOTOBbIH BXOJA TOK CBbIlIe 25 MA, NPHUKJIAIALIBATH
HanpsizkeHue 00pPaTHOIi moJsipHocTH!

SANIPEIIAETCS nogaBaTs Ha aHAJIOTOBbIN BBIX0/] CTOPOHHEE HaNpsizkeHue!

[IpeBbilicHNE HAMPSHKEHUIO W TOKA MPUBEIET K CpabaThIBAHHSIM JIEMEHTOB 3aIUTHI OT Mpe-
BBIIICHUS 110 HAIIPSDKEHUS U 110 TOKY M MOXET B KPUTHYCCKUX CITydasX MPUBECTH K BBIXOIY U3 CTPOS
KaHaja BBOJIa-BbIBOJA. TaKkoi MOJIYJIb OYJET CUUTATHCS BBILIEAIIUM U3 CTPOS IO BUHE IOTPEOUTENS U
rapaHTUHHBIC 00s3aTENILCTBA HAa ITOT CIy4ail HE pacpOCTPaHSIIOTCS.

Ecnu mox Bo3melicTBHEM WHTEHCHBHBIX TTOMEX HAOMIOJAIOTCS JIOKHBIE CpabaThIBAHUS CHCTE-
MBI JHATHOCTHKHM COCTOSHUS KaHAJIOB M KOHTPOJIA OOpHIBA JIMHWUHU, HEOOXOIUMO TPHUHSATH MEPHI IO
CHIDKEHHIO HABOJOK B KaOeJIsIX BHEIIHEH IIEIIH.

2.21.6.2 TunoBble CXEMBI BKIIOYCHUS

Ha pucynke 2.68 nmpuBeaeHa TUIIOBas cXxeMa BKIIOYEHHs OJHOTO KaHaja C MCIOJIb30BaHUEM
MPOXOTHBIX KJIEMMHBIX KOJIOJIOK, UCIOJNIb3yeMasi P MPOSKTUPOBAHUU IIKada. ITO cxema BKIOYe-
HUS C pa3felbHBIM HCIOJIh30BAHUEM TOKOBOTO BXOJ[a M TOKOBOTO BHIXOJa KaHama. B aTom ciydae
BXOJl U BBIXOJ] pa0OTalOT HE3aBUCUMO JIPYT OT JIpyra U MOTYT OBITh 3aJeHCTBOBAaHBI Kak 00a Tak W
OTIENFHO BXOJ WM BbIX0J. OIHAKO CTOMT NMOMHHUTH, YTO BXOJ| M BBIXOJ OJHOTO KaHayla CBSI3aHBI
061uM poBooM «JTuaus «Bx»».

Al606-IU-H
+
i N\ ~ 7 Bxod +
| / \ 7 |
' \
I £ Y | Bxod -
! ~ \Z \
L. = = R
:_____/_\_ ______ R_____" Boixod +
| Ny \ 7 |
+ I |
' ) I \
L__}j __________ E/ ____l Beixod -
Pucynok 2.68

Ha pucynke 2.69mpuBeneHa cxema BKJIIOYESHHS OJTHOTO KaHayIa ¢ KOHTpoJieM Toka. [Ipu Takoit
cXeMe BKIIIOYCHHS TOKOBBI BXOJ M TOKOBBIA BBIXOJ pabOTArOT BMECTE, OPraHU3ysl BBIXOJHON TOKO-
BB KaHAJl ¢ KOHTPOJIEM TOKa. TOK B HCIOJHUTEIBHOM MEXaHH3Me (Harpys3ke) 3a1aeTcsi TOKOBBIM
BBIXOJIOM U KOHTPOJIMPYCTCA TOKOBLIM BXOIOOM. Takas cxeMa BKIIOYCHUS MNPUMCHACTCA IJIA OC060
OTBETCTBEHHBIX y3JIOB TPOEKTUPYEMOM CHCTEMBI.
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Pucynok 2.69

2.22 CoeaMHHUTEJIb INNHHBII

2.22.1 CoenuHUTENs IWHHBIA MpeIHA3HAYEH I OObEIUHEHHS MOMAYJICH KOHTpOJUIepa B
KOMITAKTHOM UCIIOJTHEHUH B eIUHYI0 cOOpKy. COeTUHHUTENh TO3BOJISIET CO3/aTh OOIIME NIMHBI TTHTa-
HUs U nepenaun uHGopmanuu. s yBenuueHUsT HAASKHOCTH HUCIIONIB3YeTCsl AyOJIIMPOBAHHAS IIUHA
nutanus u ayonupoBanabidi uaTEepdeiic CAN. M3o0pakeHne coeuHUTENS IMIMHHOTO MMPUBEICHO HA
pucynke 2.70.

Pucynok 2.70

Coenunennbie Mexay co0oil coenuauTenu kpersaTcs Ha DIN peliky ¢ mOMOIbIO crienuanb-
HBIX MPYKUHHBIX 3aXBaTOB. 3aTEM Ha HUX 3aKpEIUIAIOTCA MOAyau. /g yCTaHOBKHM MOIYJs
CHavaja MPOM3BOJUTCS 3allCIUICHUE KPEIUICHHUS B PaliOHE BEPXHEH YacTH COCIMHUTENS H 3a-
TEM HYTGM HaXaTud Ha HUKHIOKO 4aCThb MO[[yJ'ISI OH C IICITYKOM SaerHHHeTCH Ha COCIUHUTC-
ne. JIJis OTCOeAMHEHHST MOJIYJIA HY)KHO CHadajia C IOMOIIbI0O OTBEPTKH OTTSHYTH 3allleiKy,
PacroJIOKEHHYIO B HU)KHEW YaCTH MOZYJIS. 3aTeéM MOTSHYTh 32 HUKHIOK YacTh U IOCIIE OTCO-
SJIMHCHUS MOJIYJIS OT pa3beMa COCAMHHUTENS HEeOONBIINM JABM)KCHHEM BBEPX BBIBECTH €T0 H3
KpEIUICHUS.
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2.22.2 Ha3nayenue koHTakToB pazbeMoB XS1 u XP1, XP2 moakmioueHus] BHEIIHUX IIeTiei
npuBeeHo B Tabimie 2.99.

Tabauua 2.99

Homep konTakta | HammeHoBaHue nenu Onucanue curLana
1 PWRON_H CurHan BKIIIOUCHUS MUTAHUS
2 1 +24V [Tmoc mutanus 24B Nel
3 2 +24V [Tnroc muranus 24B No2
4 2-24V Munyc nutanus 24B Ne2
5 1-24v Munyc nutanus 24B Nel
6 1CANH JIuaus CAN Bricokoro ypoBHs Nel
7 1CANL Jluaust CAN Hu3KOTO ypoBHS Nl
8 2CANH Jlurust CAN BbicOkOr0o ypoBHS Ne2
9 2CANL Jluaust CAN Hu3KOTO ypoBHS No2
10 PGND 3azemiieHue

Tabnuna 2.100 —Ha3naueHue KoHTaKTOB pazbeMa XP2

Homep konTakrta | HamMeHoBaHue nenu Onucanue curLaja
1 1CANH Jluanst CAN Beicokoro ypoBHs Nel
2 1CANL Jluanst CAN Huskoro ypoBas Nel
3 2CANH JIuaust CAN Beicokoro ypoBHs Ne2
4 2CANL Jluanst CAN Huskoro ypoBas Ne2
5 PWRON_H Cursan BKIIOYCHUS TUTAaHUS
6 1 +24V [Tmroc muranus 24B Nel
7 2 +24V [Tmroc mutanust 24B Ne2
8 2-24V Munyc nutanus 24B No2
9 1-24v Munyc nuranus 24B Nel
10 PGND 3a3emieHue

2.23 Monyas npoueccopa komnakTHoro ucnojanenusi KPAY3.857.029 (CPU-C)

2.23.1 Hasnaueuue

Monyne mporeccopa kommakTHoro wucnoinHeHuss KPAY3.857.029 npennaznauen s
WCITIOJIb30BaHUSI B Ka4yeCTBE IICHTPAJIHHOTO BBIYUCIUTEIHFHOTO YCTPOHCTBA KOHTpOJUIEpa B
KOMITAKTHOM HCIIOTHCHHUHU.
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Jns oOmena wuH(popMalueld ¢ BHEIIHUMH YCTPOMCTBAMH HCIIOJIB3YIOTCS —CIIEIYIOIINE
KOMMYHHUKAI[MOHHbIE HHTEP(ENCHI:

- uarepdeiic Fast Ethernet 10/100BASE-T («Ethernet 1»);
- mepeHacTpanBaeMbIii mocaeaoBare bHbIi nHTepdeiic RS-232/RS-485;
- mocyueioBarenbHbIi naTepdeiic RS-485.
JI1st B3aUMOICUCTBUS ¢ MOIYJISIMU PACIIUPEHUS UCTIOIB3YETCsl TyOJIMPOBAHHBIN HHTEp(DEC
CAN.
[TocnenoBarensubiii opT USB mcnons3yercs niisi HACTpOMKHM KOHTpoOJUIEpa W OTIIAJIKH
MPOrPaMMHOTO 00ECTICUCHUSI.
N3o0paxkenne Moayssi mpuBeACHO Ha pucyHke 2.71
N3o00paxkeHne KIEMMHOTO OJIOKA C MPYKUHHBIMH 32)KUMaMU ISl MOHTa)Ka BHEIIHUX IICTICH,

PacIoIOKEHHOTO Ha MEepeAHel MaHeId KOopIyca MOAYJISA, IPEJACTaBICHO Ha pUCyHKe 2.72 @um co
CTOPOHBI MIPYKUHHBIX 3)KHMOB).
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Pucynok 2.71

2 KOHT 1 1 KoHT
4KOHT 3 KoHT
36 KkoHT 35 KOHT

Pucynox 2.72

2.23.2 CocraB Mopyst

Monysb BCTaBISCTCS B CICIMAIBHBIN IIUHHBIN COCTUHUTETb (YHHBEPCATbHBIN /IS BCEX THITOB
MOAyIeit) U GUKCHpYETCs MPYKUHHBIM 32)KMMOM Ha MOHTa)XHOM pelike. Ha nepenHeii nanenu kopiry-
ca MOAYJIsl pacroJiaraeTcst 0JJ0OK CBETOIMOMHON MHIUKAITUH, a TAaK)KE KIEMMHBIN OJIOK C Py KUHHBIMHU

3aKUMaMU 1J11 MOHTAaKa BHCIITHUX LIGHGI>'I.

34,

Mopnynb BKIIFOYaeT B ceOs:

- IJIaTa-HOCUTEIb C HEHTPAILHBIM MPOLIECCOPOM U KOMMYHHKAIIMOHHBIMU HHTEpQeiicamu CBs-

- ME30HHMHHAs IJIaTa ¢ KaHaJlaMH JJUCKPETHOT'O BBOJIA-BBIBOJIA,
- IpeAyCMOTpEHA TyOIMpoBaHHAs CUCTEMa MTUTAHUSI MOTYIIS.
2.23.2.1 Kananbl AUCKPETHOTO BBOJA

OCHOBHBIE OCOOEHHOCTH:
- [IIECTh KAHAJIOB JUCKPETHOrO BBOJIA, 00BEAMHEHHBIX B OJIHY TPYIIITY;
- TaJIbBAHUYCCKAs M30JISIHSI TPYIIbI KAHAJIOB AUCKPETHOTO BBOJA OT OCTAIbHBIX IETICH;
- 3aIMTa IeMel KaXI0ro KaHaia 1o TOKY M HAIPsHKCHHIO);
- BO3MOKHOCTB pabOThI TPYIIIIBI KAHAIOB B «IPSIMO» U «OO0pATHOM MOJSPHOCTH;
- IBa peKMMa pabOThI KaHAIOB JUCKPETHOTO BBOJIA!
1) «@oTeHIHAaIbHBIN» BXOI;
2) BXOJI THITA «CYXOM KOHTAaKT»;
JuarHoctuueckue pyHKINH:
- KOHTPOJIb OOpBIBA B IEMH BXOJHOTO CHTHAJIA;
- KOHTPOJIb KOPOTKOT'O 3aMbIKAHUS B IIEMTH BXOJHOTO CUTHAJIA.

2.23.2.2 Kananbl AUCKPETHOTO BBIBOJIA
OcHOBHBIE 0COOEHHOCTH
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- YeThIpE KaHaja IUCKPETHOTO BBIBOJIA THITA «TBEPAOTEILHOE pesie», 00beAMHEHHBIX B OJHY
rpymiy,
- raJIbBaHUYECKAasi 30U TPYIIIBI KAHAJIOB IUCKPETHOTO BBOAA OT OCTAJIbHBIX IIETIEH;
- 3aIUTa MeTe KaXX0ro KaHasa 1Mo TOKY ¥ HalpshKeHHIO,
- 3alIUTa IeNel KaHaOB OT BICOKOBOJIBTHBIX Pa3psioB.
Juarnoctuueckue QyHKIIUH:
- KOHTPOJb OOPBHIBA B MK BXOJHOTO CUTHANA;
- KOHTPOJIb KOPOTKOTO 3aMBIKAHHUS B IIETIH BXOHOTO CUTHAJIA,
- KOHTPOJIb 3JEKTPUUYECKOTO COMPOTUBIICHUS HArpy3KH B COCTOSIHUM PA30OMKHYTOTO KJtOua
JUTSI OLIGHKH COCTOSIHUSI BO3MOYKHBIX HEMCITPABHOCTEH B BBIXOAHOM IICTIH;
- KOHTPOJIb TOKA, MPOTEKAIOIIETO Yepe3 HAarpy3Ky B mporiecce paboThl KaHama.

2.23.3 JlnarHoctruka

JIMarHoCTHpYIOTCS cleaytoime HercrnpaBHocTH Monyist CPU-C:

- KOHTPOJIb OOpBIBA B LIEMSIX TUCKPETHBIX BXOJHBIX M BBIXOIHBIX CUTHAJIOB;

- KOHTPOJIb KOPOTKOT'O 3aMbIKaHHS B LIEIIH;

- KOHTPOJIb 3JIEKTPUYECKOTO COMPOTUBICHHUS HArpy3Kd B COCTOSIHUM Pa30MKHYTOT'O KJIOYa
JUIs1 OLIEHKU COCTOSIHUSI BOBMOXKHBIX HEUCIIPABHOCTEH B BHIXOIHOM LIETH;

- KOHTPOJIb TIEPETPY3KH BBIXOTHOTO CUTHAIIA,

- KOHTPOJIb TOKa, POTEKAIOIIET0 Yepe3 Harpy3Ky B Ipolecce paboThl KaHaa.

JInarHOCTHPYIOTCSI HEMCITPABHOCTH OOIINX PECYpCcOB KOHTPOJLIEpa:

- CHIDKEHHE ypoBHell HampspkeHus nutaHus Huke 10 B u mpeBblmeHUs] ypOBHSA MHUTAHUS
cBele 32 B;

- OTKa3bl ¥ OIIMOKH MOMIYJICH.

2.23.4 TexHU4YeCKHne XapaKTEPUCTUKH

TexHnueckue xapakTepUCTUKU MOAYIIS puBeeHb! B Tabnuie 2.101.
Tabmnuma 2.101

HaumeHOoBaHME XapaKTePUCTUKHU 3HavyeHue

O6H_II/I€ TEXHUYCCKUE XAPAKTCPUCTUKH

LlenTpanbHbIi TpOLIECCOD K198&E1Q!I
TakroBas yacrora, MI'q o 144
I3y FRAM - 1 Mo6ur (sHeprone3aBucHMast

MaMSTh C YCIOBHO «OECKOHEYHBIM KOJIH-
YEeCTBOM I[MKJIOB 3alMCU/UTCHUS, HOCTYII-
Ha T10JI30BATEIII0)

o3y 48 KGaiiT
BceTpoeHHbIe Yyackl pealbHOrO0 BpEMEHH Ectp
OyHKIUSA U3MEPEHHS] UHTEPBAJIOB BPEMEHU Ecthb
JlnanazoH U3MEepeHHs] HHTEPBAJIOB BPEMEHH, C Or 110 10°
IIpenen nomyckaeMoll OCHOBHOW IIPUBEIEH-
HOM MOTpemHocTy u3MepeHust Bpemenu, % ot
JMana3oHa U3MEPEHHI +0,1
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HaumeHOBaHUE XapaKTePUCTUKHU 3HavyeHue
IIpenensr  nmomyckaeMoW — JONOJHUTEIBHOM
MPUBEJICHHON MOTPEUIHOCTH W3MEpPEHUs Bpe-
MeHHd, % oT nana3oHa U3MepeHui +0,00125 %/C
Tun IUTHEBOro 3MeMEHTa NMUTAHUS, UCIIOIb-
3yeMOro Hjisi MOAJEPKKH pPadOThI YacoB pe- CR2430

AJIBHOI'O BpECMCHU

KommyHuKanmonHbie HHTEP(ENCH

Fast Ethernet 10/100Base-TXm.;

M30JIMPOBAHHBIN NIEpEeHACTPAUBAEMBbIN
KOMMYHUKAIMOHHBII IopT RS-485 /
RS-232 — lurr.

M30JIMPOBAHHBIN
KOMMYHUKaI[MOHHBIN
RS-485 /RS-232 — ilur.

M30JIMPOBAHHBI  KOMMYHHUKAIIMOHHBIN
nopt RS-232 — .

USB — 1.

CAN — 2.

[IePEHACTPAUBACMBbIN
OpT

Hab6op curnanos uarepdeiica RS-485

A, B, GND

Habop curnanos unrepdeiicop RS-232

TXD, RXD, GND

MakcumanbHas CKOPOCTh NEpPEdadyd JaHHBIX

10 OJAHOMY IOCJIEIOBATEIbHOMY TIOPTY CBS3U
RS-232/RS-48%ut/c

115200

Xapaxkrepucrtuka nmopra Fast Ethernet

[TonnepxuBaemelil cTaHIAPT

10/100Base-TX

CkopocTb nepeaaun naHHbix mo Ethernet

10/108M6wut/c

ABTOOMpEIeNeHrne TUIa Kademns

Auto MDI/MDIX

XapaKTepUCTHUKA JUCKPETHBIX BXOJIOB 1 BEIXOJIOB

KonnyecTBo kaHanoB (IUCKPETHBIN BXO/)

6
KonnyecTBo kaHaa0B (IUCKPETHBINM BBIXOT) 4
MakcumanbsHoe notpedienue kanaiaos DI1-6,

Bt 1,5
[ToTpebenue nporeccopHoii 9yactu, Bt 2
[ToTpebiienne nporeccopHor YacTu ¢ Mudpo-

BBIMU WHTEPEHCHBIMU YacTsIMH, BT 3
Pabouee nanpsikenue, B 24
MakcumanbHbINi pabouuit TOK, MA 100
MakcumanbsHoe pabouee Hanpspkenue, B 30

l'anpBanmyeckas pa3Bszka, kB

1,5 (kaxxapIii KaHal OTAEIBHO)

Nynukanmsa

CocTostHuE Ka)<I0ro BXoaa/Berxoaa
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HaumeHOoBaHUE XapaKTePUCTUKHU 3HavyeHue

«IToTeHINAILHBIN» BXOI

MaxkcumanbHOe BXOHOE HalpshkeHue, B 30

l'apanTHpoBaHHOE HANPSIKEHHUE JIOTUYECKON

“1" (coctosmme “Bxr”), B [Mocrostruoe ot 9 10 30 (4,0...10,54A)

lNapanTupoBaHHOE HaNpSKEHUE JIOTMUECKOTO

“0" (coctosmme “Boikn”), B [Tocrostrroe ot 0 10 5 (0...4,0mA)

MakcuManbHBINA BXOTHOW TOK, MA 10,5

OunpTp Ha BXOJE Or 0 mo 50,8 mc (mocrostHHOE, TIpO-
rpaMmupyercs ¢ BpemMeHHbIM marom 0,2
MC)

Brixon «IpaH3UCTOPHBIA KIIOY»

Tun BeIXOAA TBEPAOTEILHOE peie

Pabouee nHanpsokenue, B [MocrosaHOE o1 20 no 30 (Momaercs u3-
BHE)

BreixogHoli Tok, MA Harpyska mo toky He 6omnee 2000 pe-
3UCTHUBHAS HATPy3Ka)

CocrosHue BbIxonoB nmpu otkaze MIIIIT Kondurypupyercs mo kaxmaomy BBIXO-
ny: «BKJI», «BbIKJI» unu «ocnennee
3HAUYEHUE»

2.235 YcTpoiicTBo 1 paboTa MOaYIIs

Pexxumbl paboThI:

a) TIOCIIeI0BATEIILHBIE TTOPTHI.

[TocnenoBarensubie mopthl Moayiass CPU-C pacnonoxens Ha mate-Hocutene. B MIIIT
MHTErPUPOBaHbI, TIOCIEI0BaTeNbHbIC acHHXpoHHBIe mnpueMo-nepenarunkn (UART). K
kaxnomy 3 UART momkimtodeHbl 3JeKTpOHHBIE KOMIIOHEHTHI, 00pa3yrolire KaHal CBS3U H
BBIMOJIHAONINE (PYHKIHUIO MPeoOpa3oBaHus FINEKTPHUUECKUX YPOBHEH IHM(POBHIX CUTHAJIOB B
YpOBHH, HEOOX0AUMBbIE /T paboThl ¢ nHTEepdeiicamun RS-232u RS-485u obpatHo. Ha mutare
yCTaHOBJICHO JiBa kKaHana cBsizu: RS-485, RS-485/RS-232.

[TocnenoBarensubie uHTEpPeiicet «COM1» u «COM2» BritoualoT B ce0s OTACIIbHBIC
MHTErpalibHbIe MUKPOCXEMbI H30JIMPOBAaHHbBIX JApaiiBepoB uHTepdeiicoB RS-485/RS-232 RS-
485. MUKPOKOHTpOJIIEpa MOXKET YIPABIIATh BKIIOUCHHEM MTUTAaHUSI MUKPOCXEM MHTEp(hericoB
«COM1», «COM2x»;

0) TUCKPETHBIC BXObI U BHIXOJIBI.

Kananel QuCKpEeTHOrO BBOJA-BBIBOAA PACIONIOKEHBI Ha ME30HMHHON IuIaTe, y KOTOPBIX
UMeeTCsl COOCTBEHHBI MUKPOKOHTPOJLIED.

B kananbl BBOJA-BBIBOJA BXOMAT SJEKTPOHHBIC KOMITOHEHTHI JIJISl MOAKIIOUEHUST BHEIIHUX
CUTHQJIOB M MX MpeoOpa3oBaHUs B BHJ, HEOOXOMUMBIA i 0OpabOTKH «OOIIEH» YacThlo,
3JIEKTPOHHBIE KOMIIOHEHTHI, 00eCIeunBaloIIie IralbBAHNUECKYI0 M30JISAIMI0, U KOMIOHEHTHI,
dbopmupyromye nUTaHWE <w30iaupoBaHHOW» uactu. Monyns CPU-C coumepxut miectsb
JTUCKPETHBIX BXOJOB M YETHIPE JUCKPETHBIX Bbixoaa. Kanambl muckperHoro Beixoma DO1-
DO4 o6benrHeHbl B TPYMIY, U30JUPOBAHHYIO OT OCTAJIBHBIX IHeneil. KaHampl AuCKpeTHOTO
BBojla oObeauHeHsl B ae rpynnsl: DI1-DI4 u DIS-DI6, Tak ke H30IUPOBAHHBIX OT
OCTAJIbHBIX IEIIEH.

Llenn kanana auckperHoro BBoja «DI» Tuma «uckpernsiii Bxoq 24 B / cyxoil KOHTaKT»
MpeHa3HauYeHbl Ui MOJKIIOUYEHUS! BHEIIHUX WU BCTPOCHHBIX HCTOYHMKOB HOMHMHAJIBHBIM
HanpspkeHneM 24 B MOCTOSIHHOTO TOKA WIIH MOAKITIOYCHUS TATYMKOB C BBIXOJIOM THITA «CyXOM
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KoHTakT». Llenu 3ammineHsl camoBoccTaHaBuBaromumMes npenoxpanurenem 0,1 A u umeror
3aImuTy OT nepeHanpsykeHus ceoime 30 B.

Kaxnplii kaHam AWCKPETHOTO BBOJA HMEET DJJICKTPUUECKUE IEMH I OINpeIeiCHHS
COCTOSIHMSI BXOJHOT'O CUTHAJIa U LI€JIOCTHOCTH BHEUTHEH Lemnu:

— OTCYTCTBHE KaKOT0-JIMOO BXOJHOTO CHrHayia (CTaTyC «OOpBIB IEMH»): BHEUIHSIS IIEMb Ka-
HaJIa TUCKPETHOTO BBOJIA PA30MKHYTA, TOK BXOJAHOTO CUTHANIAa OTCYTCTBYET WJIM OTPAaHUYCH B JHaria-
30H€e 0...1,9MA; morndeckuii «0» CTaTyc «Iemb Iej1a»): BHEUIHSS [IEb KaHala JUCKPETHOTO BBOJA
Pa30MKHYTa, TOK BXOJHOT'O CHTHAJA OTPAaHUYMBACTCS COMPOTHUBICHHUEM PE3UCTOPA, BKIFOUYECHHOTO
napajuieIbHO KOHTaKTaM BHEIIIHETO yCTpoiicTBa Ha ypoBHeE 2,0...3,9MA;

— Jloruyeckas «1» (CTaTyc «ielb IeIa»): BHEIHsS IIeMb KaHajla JUCKPETHOTO BBOJA 3aMK-
HyTa , TOK BXOJHOI'O CUTHAJIa OTpaHUYeH 3JIEMEHTaMH KaHajia JUCKPETHOTO BBOJA U COMPOTUBIICHU-
eM pesuctopa (pU HAJIMYMK) , BKIFOYCHHOTO MapajlieibHO KOHTAKTaM BHEIIHETrO YCTPOWCTBAa Ha
yposse 4,0...9,0mA).

[ern kananoB «DO»NUTaIOTCS OT BHENIHETO UCTOYHUKA HANPSHKEHUS, HOMMHAJIBHOE pabouee
HanpspkeHue (24 = 1)B nmocTtostHHOToO ToKa. MakCHMaIbHBIN TOK OJJHOTO KaHayia He Oonee 2 A. Ienu
3alUIIEHb CAMOBOCCTaHABIMBAIOIIMMCS IPEJOXpaHUTeNeM 2 A U UMEIOT 3alUTy OT IepeHarnpshKe-
Huit cBeime 30 B. MakcuManbsHbI TOK Tpymibl kaHanoB «DO» orpannyeH npegoxpanurenem 4 A.
Jst xaxxnoro u3 kanainoB «DO»B coctosanmn «BBIKJIFOUEHO» cymiecTByeT BO3MOXKHOCTD OIpejie-
JSTh 3HAYCHHE COMPOTHUBIICHUS TMOAKIIOYEHHON HArpy3KW JJIsi OICHKH COCTOSHUSI BHEIIHEH Ienu
WIM OTKJIOHEHUS MapaMEeTpOB HArpy3ku OT 3aJaHHBIX 3HaYeHHUil. B mpolecce OLIEHKH COCTOSIHHS
Henu Juist Kaxaoro kanana «DO» onpenensieTcss CONPOTUBIICHUE MOAKIIOUEHHOW HArpy3KH, U3Meps-
eTCsl HalpsHKEHUE MUTAHUS U PAaCCUMTHIBAETCA 3HAUEHUE TOKA, KOTOPBIH OyAeT MpoTeKaTh MO LEenu
Harpysku nocie nepexoza kanaina «DO» B cocrostaue «BKIIFOYEHO». [{ns xaxaoro kanana «DO»
B coctosinnu «BKJIFOUEHO>» HenpepbhIBHO OCYIIETCBISETCS ONPEICICHUE 3HAYCHHUS TOKa, MpoTe-
KaIoIIero 4epe3 Harpy3ky. B 3aBHCHMOCTH OT IOJyY4EHHOTO 3HAYCHHUS TOKa (I COCTOSHUM
«BKJIFOUEHO» u «BBIKJIFOUEHO») mist BHemHel 1enu kanama «DO» ompemensieTcs oauH w3
CJIETYIOIIUX CTaTyCOB:

—  «OOpBIB IeH/HATPy3Ka OTCYTCTBYET» —€CIIH TOK IEMH HArPy3KH MeHbIne 1,5MA;

— «Harpys3ka TOJKITIOUEHa/HOpMa» — €CIIM BBIXOJHOW TOK HAaXOMUTCS B JUANa30HE
(1,5 ... 2000MA,;

— «Ieperpyska BbIX0Ja» — eCJIM BBIXOAHOU TOK Haxonutes B nuama3one 2000...260QuA;

«BbI1x0n K3» —ecnu BeIXomH0# TOK 0omnbie 2600MA.

2.23.6 Nunukanusg

Ha munesoit manenmu momynss CPU-C pacnonokeHbl cucTeMHbIe HMHAUKATOpPH «PWR»,
«CAN1», «CAN2»mpencraBneHnsie B Tabmume 2.102.
Tabnuma 2.102

CBeroamnona Ha3zunauyenue

Ceeromnoxn “PWR”. Cunnii [Turanue:
HC FOpI/IT — IIUTAHUEC OTKIIOUYCHO,
roput - nutanne BKJIFOUEHO

Ceerommon «CAN1»JIByxuBeTHbIH O6wmen no unrepdeiicy KCAN1». CocrosHue Ka-
Hana B pexxume DO1-DO4:

TOPUT 3€JICHBIM — HET OLINOKH;

KpacHbIM — ommnoKa

Ceeromnon «CAN2Z». JIByX1IBETHBIH Oo6wmen o uaTepdeiicy KCAN2» . CocTosiHUE Ka-
Hana B pexxume DI1-DI6:

TOPUT 3€JICHBIM — HEeT OLINOKH;

KpacHbIM — ommnoKa

KPAY3.035.004P> 213




2.23.7 HactpanBaemble mapameTpbl

Monynb 1EHTpaldbHOrO MpoIeccopa HMEeT I[IHPOKHE BO3MOXKHOCTH 110 HACTpPOHKe
crenyrommx mapamerpoB: |IP-agpeca kouTpoiiepa B cetu Ethernet, ckopocts oOMmeHa
JTAHHBIMHU U peKUMBI paboTel COM-1opTOB.

2.23.8 Hcnonp30BaHue 110 Ha3HAYECHUIO

2.23.8.1 DkcrutyaTalliOHHBIE OTPaHUYEHUS

SAIIPEHIAETCSH skcrutyaTanusi 1OC/IE€OBATEIbHBIX MOPTOB B ILEMSIX C MaKCHUMaJbHbIM
HanpspkeaueM cBbitiie 30 B st uaTepdeiicor RS-232u 12 B nnst untepdericoB RS-485!

[IpeBbIicHNEe HANpsOKEHHWs] TPUBENET K  CpaOaThIBAaHUSAM  JAJIEMEHTOB  3alUTBI  OT
MPEBBIIICHUS [0 HAMPSDKEHUIO M MO TOKY M MOXKET B KPUTHYECKHX CIydasx MPUBECTH K
BBIXOJIy M3 CTPOSl KaHaja CBs3U. Takod MOIysib OyneT CUMTAThCS BBIMICAIIAM H3 CTPOS 110
BHUHE OTPEOUTENS ¥ TapaHTUHHBIE 00s13aTENIbCTBA HA 3TOT CIy4yail He pacIpOCTPaHSIOTCS.

Ecnm mox Bo3nmelicTBEM MHTEHCHBHBIX IMOMEX HAOJIOMAIOTCS OMMOKU B TEPEIaBacMbIX H
MPUHUMAEMBIX JTaHHBIX, HEOOXOJUMO MPHUHSATH MEPhl MO CHIKEHHUIO HABOJOK B Kabemsx
BHEIIHEN IICHH.

YcToliunBoe (yHKIIMOHHPOBAHKE KaHala CBS3M MO MPOTOKONy RS-232Ha MakcMManbHOM
3asBJICHHON CKOPOCTH JOCTUTAETCS HA JUTMHE Kabemst He 6onee 2,5M, s RS-485 —#e Gonee
250Mm.

3AIMPEIIAETCS skcrutyaranuss WHTEp(EWCOB TUCKPETHBIX BBOJOB/BBIBOJOB B LEISX C
MaKCUMaJIbHBIM HanpspokeHneM cBbime 30 B!

[IpeBbIieHre HaPsHDKEHUST W TOKa TMPUBEIET K CpabdaThIBAaHUSM SJEMEHTOB 3alllUTHl OT
MIPEBBIIICHUS 110 HANPSDKEHWIO M MO TOKY M MOXET B KPUTUYECKHX ClIydasX MPUBECTU K
BBIXOJIy M3 CTPOs KaHalla BBOJAA-BBIBOJIA. TaKoW MOAYJIh OyJET CUMTATHCS BBIMIEAINIAM M3
CTpOsl 1O BUHE TMOTPEOUTENs W TapaHTHHHBIE O00s3aTeNbcTBA HA OTOT Cily4dail He
pacrpoCTPaHIIOTCS.

Ecnmu mon Bo3neiicTBHEM WHTCHCHBHBIX TOMEX HAONIONAIOTCS JIOKHBIE CpaOaThIBAHUS
CHUCTEMBbI TMaTHOCTHUKH COCTOSIHUSI KAaHAJIOB U KOHTPOJIS OOpbIBA JTMHUHU, HEOOXOIUMO TIPUHSATH
MEpbI IO CHUKCHHIO HABOJOK B KaOEIsIX BHEIIHEH ST .

2.23.9 HasnaveHne KOHTaKTOB pazbeMa XS2 MOAKIIOUYEHUS BHEIIHUX Tenei

Tabmauua 2.103

Homep koHTakTa HaumenoBanue nenu Onucanme curLaJaa
1 DTR_GF RS-232 ForoBHocTh TepMuHana. Berxon
2 RXD_GF RS-232 Hpunumaemsie nannsie. Bxon
3 TXD_GF RS-232 HlepenaBaembie nanubie. Boixon
4 COM2 RS-232 -O6mmii nmpoBoa
5 RS485-2 Curnan RS485Ne2 nunust B
6 RS485+2 Curnan RS485Ne2 muans A
7 1TER1 BeiBox TepMuHaibHOTO pe3uctopa Nel 1200m
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Homep koHTakTa

HanmenoBanue nenu

Onucanue cUrHaJa

8 RS485-1 Curnan RS485Nel nunust B

9 2TER1 BriBox TepMuHaibHOTO pesuctopa Ne2 1200m
10 2TERZ2 BeiBoz TepMUHAIBHOTO pe3ucTopa Ne2 1200m
11 RS485-2 Curnan RS485Ne2 nunust B

12 RS485+2 Curnan RS485Ne2 muans A

13 1TERZ2 BeiBox TepMuHaiIbHOTO pe3uctopa Nel 1200m
14 RS485+1 Curnan RS485Nel muans A

15 RS485-1 Curnan RS485Nel nunaus B

16 RS485+1 Curnan RS485Nel nunus A

17 485COM?2 OO6muit mpoBog RS485Ne2

18 485COM1 OO6umit mpoBox RS485Nel

19 ETH_RXP Ethernet Hpunumaemsie nannsie. ITmoc
20 ETH_RXN Ethernet Hpunumaemsie nannsie. Munyc
21 ETH_TXP Ethernet HepenaBaemsbie nannsie. [lmtoc
22 ETH_TXN Ethernet HepenaBaemsbie nannsie. Munyc
23 D04 Huckpetnbiit Bbrxoq Ned

24 D03 Juckpetnbiit Bixo Ne3

25 D01 JuckpetHbiit Beixoa Nel

26 D02 JuckpetHbiit Bbixo Ne2

27 DIl Huckpetnbiit Bxox Nel

2 e T o
29 DI3 Huckpetnbiit Bxoa Ne3

30 DI2 Juckpernbrit Bxog No2

31 DI5 Juckpernsiit Bxog Neb

32 Dl4 Huckpetnbiii Bxoa Ned

33 DI6 Juckpetnbrit Bxo1 No6

34 COMDI1_4 OO0t mpoBo AUCKPETHBIX BX0A0B Nel...4
35 COMDI5_6 OO6mmwmit mpoBOJ TUCKPETHBIX BX0I0B Ne5, 6
36 +24V_DO [Tntoc nuranus 24B kananos DO
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2.24 Moayab npoueccopa CPU-C2 komnakTHoro ucnojinennss KPAY3.857.043

2.24.1 Hasnauenune

Monyne npoueccopa CPU-C2 kommaktaoro ucnonunenusi KPAY3.857.043npennaznadueH
TSl KCTIOJIb30BAHUS B KQUECTBE IICHTPAIHHOTO BEIUMCIUTEIIEHOTO YCTPOWCTBA KOHTPOJLIEPA B
KOMITAKTHOM HUCIIOJTHCHUH.

Monysns UMeeT ABa UCTIOIHEHUS, pa3InyarolIuecss TUIIOM IOCIIe0BaTeILHOTO HHTEpdeiica
COM4.

st obmena wHOpMaIMeld ¢ BHENTHUMH YCTPOMCTBAMHU HCIIOJIB3YIOTCS CIEIYIONINE
KOMMYHHUKAI[HOHHBIC HHTEP(EHCHI:

- uatepdeiic Fast Ethernet 10/100BASE-T («Ethernet 1», «Ethetng— 2mir.;

B ocnoBHoMm ucnonnennn KPAY3.857.043:

- mocaenoBareabHbIi nHTepdeiic RS-232 (COM3, COM4) — frr.;

- mocnenoBarebHbIi nHTepdeiic RS-485 (COM1, COM2) — fir.

B nomnonmanrensHoM ucnoiHennu KPAY3.857.043-01:

- mocienoBarenbHbii nHTEpQeiic RS-232 (COM3) — tum 2 mt.;

- mocaenoBarebHbIi naTepdeiic RS-485 (COM1, COM2, COM4) —i3r.

JIst B3aUMOJCHCTBUS C MOJYJISIMH paciiupeHust ucronb3zyercss uaTepdeiic CAN — 2 mr.,
paboTaronuii B pexxume TyOTupoBaHHMs.
[TocnenoBarensHblit mopT USB ucnonb3yercst ajiss HACTPOMKK KOHTPOJIIEpA U OTJIAJIKH TPO-
IPaMMHOT0 00eCTIeYeHHSI.
Jlist nieneit KOHUTYPUPOBAHUS W JIOKATHHOM TUArHOCTHKHA MOMAYJIh UMEET OTJIaJIOYHBIN IO0-
crnenoBarenbHbIN nHTEpdeiic RS-232 (dCOM).
N3o0pakeHne aHAIOTMYHO TTPUBEICHHOMY Ha pucyHke 2.71

2.24.2 CocraB MofyJst

Monyins BCTaBiIsIeTCs B CHICHUANBHBIN ITMHHBIA COSTUHUTENb (YHUBEPCATBHBIH I BCEX THUIIOB
MOJyJIei) U (UKCUPYETCs MPYKUHHBIM 38KHMOM Ha MOHTa)KHOM peiike. Ha nepeaneii maHemu Kopiy-
ca MOAYJIS pacroyiaraercsi OJI0K CBETOAMOIHON MHAMKAIINY, a TAK)KE KJIEMMHBIH OJIOK ¢ IPYKUHHBIMHU
3)KMUMaMHM JIJI1 MOHTaXa BHEIIHUX LIETIEH.

Monynb BKIIIOUaeT B ceOsi:

- JIaTa-HOCHUTEIb C KOMMYHUKALIMOHHBIMU UHTepdelicaMu CBS3H;

- ME30HUHHA I1J1aTa C LICHTPAJIbHBIM IIPOLECCOPOM;

- IpeAyCcMOTpeHa TyOaupoBaHHasi CUCTEMa MUTaHUS MOTYJIS.

2.24.2.1 Kanaisl TUCKPETHOTO BBOJIA

OcHOBHBIE 0COOCHHOCTH.

- IBa KaHaja JUCKPETHOTO BBOJIa, 00OBEIMHEHHBIX B OJHY TPYIIILY;
- TAJIbBAHWYCCKAST U30JISAIUS TPYIIITBI KaHAJIOB JIUCKPETHOTO BBOJIA OT OCTAJBLHBIX IICTICH;
- 3aIKTAa IeTel KaKI0ro KaHalla TIo TOKY U HaIPSDKEHUIO;
- BO3MOXXHOCTb Pa0OTHI TPYIIITBI KAHAIOB B IIPSMOM» U «00OpaTHOW IMOJISPHOCTH;

- pexuM pabOoThl KAaHAIOB JUCKPETHOTO BBOJA: «TIOTECHIIUATBHBIN» BXO/I;
Jlnarnoctuyeckue QyHKITUH:
- KOHTpOJ'IB 06prBa B IICIIM BXOJHOI'O CUIrHala,
- KOHTPOJIb KOPOTKOTO 3aMBIKaHHMSI B IIETTA BXOJIHOTO CUTHAJIA.

2.24.2.2 Kanaisl TUCKPETHOTO BBIBOJA

OCHOBHBIE 0COOEHHOCTH.
- IBa KaHaja JUCKPETHOTO BBIBOJIA TUIA «TBEPIOTEIHLHOE PENe™;
- TaJIbBAaHWYECKAsT N30JIAIUSA KAaHAIOB JUCKPETHOTO BBOJIA OT OCTATIBHBIX IICTICH;
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- 3aIIMTa LeMei KaXXaoro KaHaa 1o TOKY M HAPSIKCHUIO,
- 3amuTa ueneﬁ KaHaJIOB OT BEICOKOBOJIBTHEIX PaspsAaa0B.

2.24.3 JlmarnocTtuka

JIMarHOCTHPYIOTCS CIEAYIOIINE HEHCIIPaBHOCTH KaHanoB moayns CPU-C2:

- KOHTPOJIb OOpBIBA B LIEMSIX TUCKPETHBIX BXOJHBIX CUTHAJIOB,;

- KOHTPOJIb KOPOTKOT'O 3aMbIKaHUS B LIETISX JUCKPETHBIX BXOJHBIX CUTHAJIOB,;

JInarHOCTHPYIOTCSI HEMCIIPABHOCTH OOIINX PECYpCcOB KOHTPOJIIEpa:

- CHIDKEHHE ypoBHell HampspkeHus nutaHus Huke 10 B u mpeBblmeHUs] ypOBHSA HMHUTAHUS
cBele 32 B;

- OTKa3bl ¥ OMIMOKU MOYJIEH pacIIupeHHUs.

2.24.4 TexHu4ecKne XapaKTepUCTUKU

TexHUYecKre XapaKTEPUCTHUKNA MOYJIs TpuBeeHBI B Tabauie 2.104.
Tab6nuna 2.104

HaumeHoBaHHe XapaKTepUCTHKHU 3HaueHnmne

O6I_HI/IC TEXHUYCCKUE XapaKTCPUCTUKH

LenTpasibHBIN mpoLIECCOp iMX287
TakroBas yactota, MI'11 Jlo 454
3y FRAM - 2 Mo6ur (3HeproHe3aBUCUMAas

aMSATh C YCIOBHO «QECKOHEYHBIM» KOJIHU-
YECTBOM IUKIIOB 3aHI/ICI/I/‘-ITeHI/I}I, AOCTYII-
Ha IT0JIb30BATEJIIO)

03y 128Mé6aiit

BcTpoeHnHbie yackl peaqibHOTO BPEMEHHU Ectb
OyHKIUSA U3MEPEHHS] UHTEPBAJIOB BPEMEHU Ectb
JlnanaszoH U3MEPEHMs] UHTEPBAJIOB BPEMEHH, C Or 110 10°

[Ipenen pgomyckaemMoil OCHOBHOW MPUBEICH-
HOW MOTPEIIHOCTH W3MEpeHus: BpeMeHu, % ot
Jarna3oHa U3MEPEHHI +0,1

IIpenensr  nmomyckaeMoW — JONOJHUTEIBHOM
MPUBEJICHHON MOTPENIHOCTH W3MEpPEHUs Bpe-

MeHH, % OT nana3oHa U3MEPEHHI +0,00125 %/C
Tur JTUTHEBOTO BJIEMEHTA MHUTAHHMSI, UCIIOJb-
3yeMOoro Hjisi TMOAJEPKKH padOThI YacoB pe- CR2430
AIbHOT'O BPEMEHH
KomMmyHHKaIIMOHHBIE HHTEP(EHCHI Fast Ethernet 10/100Base-TX2:.;

M30JIMPOBAHHBIN KOMMYHUKAMOHHbBIN
nopt RS-232 — Tmr.

M30JIUPOBAaHHBIE ~ KOMMYHUKAIlMOHHBIC
noptel RS-485 — 3ur.

W30JIMPOBAHHBIA OTJIAJOYHBIA KOMMY-
HUKAIMOHHBINA TOpT RS-232 — Tmir.

USB — 1mrr.

CAN — 2mr.

KPAY3.035.004P> 217




HaumeHOoBaHUE XapaKTePUCTUKHU 3HavyeHue

Hab6op curnanos unrepdeiicoB RS-485 A, B, GND

Hab6op curnanos uarepdeiica RS-232 COM3 [TomHbIi

Hab6op curnanos unrepdeiica RS-232 COM4 TXD, RXD, GND
(B OCHOBHOM HCITOJTHCHHH)

HabGop curnanoB omnagounoro wuntepdeiica | TXD, RXD, GND
RS-232 dCOM

MakcuMmanbsHas CKOpPOCTh mE€pcaadr MaHHBIX

10 OJTHOMY IIOCJIEI0BATEIILHOMY IIOPTY CBSI3H
RS-232/RS-48%ut/c 115200

Xapakrepuctuka nopra Fast Ethernet

[Moanep:kuBaeMbIii CTaHAApT 10/100Base-TX
CkopocTts nepeaayn ganHbix o Ethernet 10/10M6wut/c
ABTOOIIpeieTIeHNE TUTIa KaOes Auto MDI/MDIX

XapaKTepUCTUKA JUCKPETHBIX BXOJA0B 1 BEIXOI0B

KonnuecTBo KaHaIOB (IUCKPETHBIN BXOT) 2

KonnuecTBo kaHaI0B (IMCKPETHBIN BBIXOT) 2

MakcumanbpHoe noTpebiaeHue kanaiaop DI1-2,

Bt 0,5
[ToTpebaenue mporeccopHoii yactu, Bt 2
[ToTpebiienne mporeccopHon 4acTu ¢ Mudpo-

BBIMU WHTEPEHCHBIMU YacTsIMH, BT 3
PaGouee nanpspkenue, B 24
MakcumanbHbIN pabounii TOK, MA 100
MakcumanbHOe pabouee HanpsikeHue, B 30

l"anbBaHn4eckas pa3s3ka, kB 1,5 (kaKblit KaHAT OT/IETBHO)

Nuanukanus CocCTOsHME KAXKI0T0 BX0Aa/BBIX0a

JIMCKpPETHBINA BXOA

Tum Bxona TloTeHMaIBLHBINA BXOI

MakcumanbHOE BXOHOE HamnpspkeHue, B 30

["apanTUpOBaHHOE HANPSIKEHUE JIOTHYECKOM

“1” (coctosmme “Bxn”), B Iocrosiuuoe ot 9 1o 30 (4,0...10,54A)

["apanTHpoBaHHOE HANPSKEHHE JIOTUYECKOTO

“0" (cocrosaue “Beikn”), B Iocrosinroe ot 010 5 (0...4,0mA)

MaxkcuMaJIbHBIA BXOQHOH TOK, MA 10,5

®uabTp Ha BXOJE Ot 0 mo 50,8 mc (mocrosiHHOE, MPO-
rpaMMHpyeTcsi ¢ BpeMeHHbIM Inarom 0,2
MC)
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HaumeHOBaHUE XapaKTePUCTUKHU 3HavyeHue
JMCKpETHBIN BBIXO/I

Tum BeIXOIA TBeproTenbHOE pene

Pabouee nHanpsoxkenue, B [MocrosaHOE oT 20 1o 30 (Momaercs u3-
BHE)

BreixogHol Tok, MA Harpyska no toky He 6osnee 100 pe3u-
CTHBHAs Harpys3Ka)

CocrostHue BbIxoA0B nipu oTkaze MIIIT Kondurypupyercss mo kKaxaomMy BBIXO-
ny: «BKJI», «BbIKJI» unmu <«@ocnennee
3HaYCHUE»

2.24.5 VYerpoiicTBO 1 paboTa MOIYIs

Pexxumbl paboTHI:

a) TIOCIIeI0BATEIIbHBIC TOPTHI.

[Tocnenosarenbubie mopTel Monyiast CPU-C2 pacnonoxxkensl Ha muiate-Hocutene. B MIIIT
HHTETPUPOBAHBI, IOCJIEI0BaTEIbHbIE acuHXpoHHbIe mpuemo-tiepenarynkn  (UART). K
kaxaomy 3 UART moakiroueHsl 3JeKTPOHHbIE KOMIIOHEHTHI, 00pa3yrone KaHall CBSI3U U
BBIMOJHSIONME (QYHKIUIO MPeoOpa3oBaHUsl AIEKTPUUYECKUX YPOBHEH LM(POBBIX CUTHAJIOB B
YPOBHH, HEOOX0AUMBIE 1151 paboThl ¢ uHTEepdeiicamu RS-232u RS-485u obpaTtno. Ha mutare
yCTaHOBJICHBI KaHaNBI CBsI3u RS-485u RS-232.

[MocnenoBarenpHble WHTEP(EHCH BKIOYAIOT B Ce0S  OTHCNbHBIE HWHTETPalbHBIC
MHUKPOCXEMBI N30JMPOBAHHBIX JipaiiBepoB nHTEepdeticoB RS-232u RS-485 Ilutanue Ha Muk-
pocxeM HHTEpP(EHCOB BKIIIOUAETCS aBTOMATHYECKH MPH WCIOJIB30BAHUU MOPTOB MPOrpamMM-
HBIM 00€CTIEYeHHEM.

0) JMCKPETHBIC BXOJIbI U BHIXOJIBI.

Kanansl quckpeTHOro BBOAa-BbIBO/1a PACIIONOKEHBI Ha IJIaTE-HOCUTEIIE.

B kananbl BBOJA-BBIBOJA BXOMAT DJEKTPOHHBIC KOMIIOHEHTHI JJISl MOAKIIOUEHUST BHEIIHUX
CUTHQJIOB M MX MpeoOpa3oBaHUs B BHJ, HEOOXOMUMBIA i 0OpabOTKH <«OOIIEi» YacThlo,
ANEKTPOHHBIE KOMIIOHEHTHI, 00€CIIEYNBAIOIIIE TalhbBaHUYECKYIO H3oisauio. Moayns CPU-
C2 copmepxuT ABa JUCKPETHBIX BXOJa M JBa JUCKPETHBIX BbIXxoAa. KaHambl TUCKPETHOTrO
Beixoga DO1-DO2 wuzommpoBanbl OT oOcCTanbHBIX Iiened. Kanamel OuCKpeTHOro BBOAA
O00BEIMHEHBI B TPYIITY U TaK e U30JUPOBAHbI OT OCTAJIbHBIX LENeH.

[lenu kaHama auckperHoro BBoja «DI» Tuma «oTeHIMANBHBIA TUCKPETHBIN Bxoa 24 B»
MpelHa3HauYeHbl Ul TMOJAKIIOUYEHHUS CUTHAJIOB OT BHEIIHHUX WM BCTPOEHHBIX HCTOYHHMKOB
HOMHUHAIGHBIM  HampspbkeHueM — 24B mocrosHHoro  Toka.  llemm — 3amuimneHs
camMoBOccTaHaBiuBaoImuMes npegoxpanurenem 0,1 A v uMeroT 3alUTy OT HepeHanpsHKeHUs
ceeie 30 B.

Kaxapiif kaHam AMCKPETHOTO BBOJA HMEET DJJIEKTPUYECKHE IEeNH AJs OIpeleieHHs
COCTOSIHUSI BXOJJHOT'O CUTHAJIA U [IeJIOCTHOCTH BHEITHEH LeTu:

—  OTCYTCTBHE KaKOTo-JInOO BXOJHOTO CHIHaia (CTaTyc «OOpBIB ICMU»): BHEUIHSS ICMb Ka-
HaJla TMCKPETHOTO BBOJIa Pa30MKHYTA, TOK BXOJAHOI'O CUTHAJIa OTCYTCTBYET WJIM OIpaHUYEH B JAMaria-
30He 0...1,9MA; noruyeckuii «0» CraTyc <aiemnb 1ena»): BHEUIHS 1IeMb KaHajla JUCKPETHOTO BBOIA
Pa30MKHYTa, TOK BXOJHOI'O CHUTHaJla OIPaHUYMBAETCS COMPOTHUBIEHHUEM PE3UCTOPA, BKIIOUYECHHOTO
napajjieibHO KOHTaKTaM BHEIIHETo ycTpoiicTBa Ha ypoBHe 2,0...3,9MA;

— jormyeckas «1» CraTyc «iemb Iena»): BHEIIHS [elb KaHalla JUCKPETHOrO BBOJA 3aMK-
HyTa , TOK BXOJHOI'O CUTHAJIa OTPaHUYEH 3JIEMEHTaMH KaHajla JUCKPETHOTO BBOJA U COMPOTUBIICHU-
eM pesuctopa (MpH HaJIMYUK) , BKIFOUCHHOTO MapajuIe]IbHO KOHTAaKTaM BHEIIHEro YCTPOWCTBa Ha
yposre 4,0...9,0mA).

emnu kananoB «DO»nuTaroTCs OT BHEIIHETO NCTOYHUKA HAMPSDKEHUSI, HOMUHAJIbHOE pabouee
nanpspkenne (24 £ 1) B mocrossHHOTO TOKa. MakcuMalbHBIA TOK OJHOro KaHama He 0ojee 100 MA.
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Henu 3amuineHsl caMoBOCCTaHaBIMBaromuMes npenoxpanuteneM 100 MA U uUMEIOT 3amuTy

nepeHanpsbkeHui ceoie 30 B.

oT

2.24.6 Nunukanms
Ha muneBoit manemn wmoxynst CPU-C2 pacmonoxeHbl CHUCTEMHBIE HMHIUKATOPHI,
npeacTaBieHHbie B Ta0uie 2.105.
Tabonuma 2.105
HNuauxkarop Ha3znauenue

«PWR» 3enensrit

IIuranue:
HE FTOPUT — IUTAaHUE OTKIIFOUYEHO;
TOPUT - MUTAHUE BKIIOYEHO

«CAN 1»,cunnii

AxTtuBHOCTh nHTepderica KCANI1»:
roput cuauM — uHTepdeiic «CANI1»akTHBEeH

«CAN 2»,cunuit

AxtuBHOCTh HHTEpPeiica KCAN1»:
roput cuHuM — uHTepdeiic «CAN1»akTuBeH

«ETH1 ACT»,opanxeBblii

OTtobpakaeT nepenauy naHHbIX 1Mo uHTepdericy «Ethernet 1»
MuraeT opaHKeBbIM — IPOU3BOJIUTCS NIepeaada JaHHbIX

«ETH1 LNK>», 3eneHbiit

Hanuune coenunenus mo uarepdeticy «Ethernet 1»
rOpI/IT 3CJICHBIM — COCIMHCHUC YCTAHOBJICHO

«ETH2 ACT»,0panxeBblit

OtoOpaxaer nepeaady AaHHBIX 10 HHTepdeiicy «Ethernet 2»
MmuraeT opaH)XeBbIM — IPOU3BOIUTCS Tepeada JaHHBIX

«ETH2 LNK>», 3emensii

Hamuuue coequnenus no unrepdeiicy «Ethernet 2»
["opuT 3e1eHBIM — COSTMHEHNE YCTAHOBICHO

«U1», cunuii

Peseps. He ucnonbs3yerces.

«ERR»,kpacHbIii

NHaukaTop CUCTEMHOM ONTHOKH:

[TocTOSITHHO TOPUT KPACHBIM — IIPUCYTCTBYET CUCTEMHAas OLIHO-
Ka KOHTPOJIEPA;

Muraet kpacHbIM — orOka 3arpy3ku 110 koHTposuepa

«LOAD>», kpacHbIit

Nunukarop 3arpy3ku [10 koHTposiepa:
I'oput kpacHbM —nipon3BoauTc 3arpyska [10 koHTposiepa
110CJIE BKIIIOYCHMS] IUTAHUS.

«U2»-«U7» xpacHblit

Ilonp30Barennckue HWHJAUKATOPHI, YIIPABIISACMBIC U3 TCXHOJIOTH-
YEeCKOH MPOrpaMMBbl KOHTPOJUIEpa

«COM1», «COM2»,
«COM3», «COM4»nByx-
I[BETHBIE

Pa6ota moproB «COM1», «COM2», «COM3», «COM4»:
I‘OpI/IT 3CJICHBIM — HOpT HCHOHBByeTCH, Hepeﬂaqa JAHHBIX HE
IPOU3BOJIUTCS,

I‘OpI/IT KpaCHBIM —HOpT I/ICHOHB3yeTC}I, HpOI/I3BO,Z[I/ITC}I Hepe;[aqa
JTAHHBIX

HC FOpI/IT — HOpT HC I/ICHOHB3yeTC$I

«DI1», «DI2»,nByxuBerHblie

CocrosiHue KaHaJIOB JUCKpeTHOTO BBoJa «DI1x», «DI2»:

TOPUT KPACHBIM — CUTHAJ Ha BX0JI€ COOTBETCTBYET JIOTHUECKOMN
«1»;

TOPUT 3€JICHBIM — CUTHAJ Ha BX0JI€ COOTBETCTBYET JIOTHUECKO-

My «0»;

MUTaeT KPAaCHbIM — ONIMOKA I[EIOCTHOCTH 1IeTH (THarHoCTUPY-

€TCsI TOJBKO B COOTBETCTBYIOIIEM PEXMME pabOThI KaHaJa)

220
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Nuauxarop Hasnauenue

«DO1», «DO2»pByxuBeT- CocrosiHre KaHaIoB TUCKPETHOTO BhBoa «DO1», «DO2x»:
HBIE TOPUT KPACHBIM — CUTHAJI Ha BBIXOJE COOTBETCTBYET JIOTHYE-
CKOM «1» ([ITF0Y 3aMKHYT);

TOPHUT 3€JICHBIM — CUTHAJI Ha BBIXOJIE COOTBETCTBYET JIOTHYE-
ckoMy «0» Tr04 pa3oMKHYT);

2.24.7 HacrtpanBaembie mapameTpbl

Monaynap HEHTpaJlbHOTO TIpoLeccopa HMMEET IIUPOKHE BO3MOXKHOCTH IO HAcTpPOHKe
creayrommx mapamerpoB. |IP-agpeca konTpoimiepa B cetu Ethernet, ckopocts oOmeHa
JTaHHBIMU U pexxuMbl pabotsl COM-iopToB.

2.24.8 Hcrnonp3o0Banue Mo Ha3HAYEHUIO

2.24.8.1 DxcruryaTaliMOHHBIC OTPAHUYCHUS

SAITPEIIAETCSH skcnmyaTtanusi MOCiI€I0BATENIbHBIX MOPTOB B LEMSAX C MaKCHMalbHBIM
HanpsbkeHueM cpbiiie 30 B st untepgeiicoB RS-232u 12 B s unrepdeiicor RS-485!

[IpeBpilicHNE HANpPSOKEHUsT TMPUBEIACT K  CpadaThIBAaHUSM  OJEMEHTOB  3alIUTHl  OT
MPEBBILICHHS MO0 HAMPSDKEHUIO M MO TOKY M MOMKET B KPUTHYECKHX CIydasx MPHUBECTH K
BBIXOJy M3 CTpOS KaHaja CBs3M. Takoil MOmylb OyIeT CUMTATHCS BBIMIEAIIAM M3 CTPOS IO
BHUHE NOTPEOUTENS U rapaHTUHHBIE 00s13aTENIbCTBA HA 3TOT CIy4yail He pacpOCTPaHSIIOTCS.

Ecnu mopn Bo3aeiicTBHEM MHTCHCHBHBIX NTOMEX HAOIIONAIOTCS OMIMOKH B MepelaBaeMbIX H
MPUHUMAEMbIX JIaHHBIX, HEOOXOJUMO MPUHATH MEpPbl MO CHIKEHHIO HABOJOK B Kalemsx
BHEIIHEH LICHH.

YcroitunBoe (HYHKIIMOHMPOBAHHWE KaHAJa CBSI3M IO MPOTokoiy RS-232Ha MakcumanbHOU

3asBJICHHON CKOPOCTH JAOCTHTraeTcs Ha JuInHe Kabemns He 6onee 2,5M, nust RS-485 —#1e Gonee
250m.

3ATIPEHIAETCS skcrutyaraiuss uHTEp(EHCOB TUCKPETHBIX BBOJOB/BBIBOJAOB B IICMSAX C
MaKCUMaJIbHBIM HamnpsbkeHueMm cbime 30 Bl

[IpeBpilieHNEe HANPSKCHHUS] W TOKAa MPHUBENET K CpabaThIBAHUSIM SJIEMEHTOB 3alllUTBI OT
MPEBBIIICHUSI TI0 HAMPSHKEHUIO M MO TOKY M MOYKET B KPUTHYECKMX CIydasX MPUBECTU K
BBIXOJy M3 CTpOs KaHalla BBOJa-BbIBOAA. Takoil MOIynb OyIeT CUMTATHCS BBIMISAIIUM W3
CTpOsS T1I0 BHHE TOTpPEOWTENsT W TapaHTUWHBIE O0s3aTeNhCTBA HA OJTOT Clydald He
pacpoCTpaHsIOTCS.

Ecnm mox Bo3melicTBMEM MHTEHCHBHBIX TIOMEX HAOIOMAIOTCS JIOKHBIC CpalOaThIBaHUS
CUCTEMBI IMarHOCTUKH COCTOSIHUS KaHAJIOB U KOHTPOJISI OOphIBa IMHUU, HEOOXOAUMO TPUHSATH
MEpBI 110 CHUKEHUIO HABOJIOK B KAOEJISIX BHEIIIHEH ICTIH.

2.24.9 Ha3nadenne KOHTaKTOB pazbeMa XP6 moakroueHus: BHEIIHUX Tenei

Tabauua 2.106

Homep koHTakTa HaumeHnoBaHue nenu Onucanue curLasnga
1 DCOM RX Omnagounsii RS-232 —[IpunuMaeMbie JaHHBIC.
- Bxon
> DCOM TX Ornanounsii RS-232 —IlepenaBaeMble TaHHEIC.
- Brixon
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Homep xkoHTaKTa

HaumeHoBaHue nenu

OnucaHnue curHaaa

3 GND Otnanounsiii RS-232 -O6muit
4 COM3_GND COMS3, RS-232 O©0mwmii
5 COM3 DCD COMS3, RS-232 —[leTekTop HeCyIIeH YacTOTHI.
- Bxon
6 COM3_RI COM3, RS-232 HMuaukaTop 3BoHKa. Bxox
7 COM3_RX COM3, RS-232 Hpunumaemele nanHble. Bxon
8 COM3_DSR COMS3, RS-232FeotoBHocTh MOsieMa. Bxon
9 COM3_TX COM3, RS-232 Hepenasaembie nanHbie. Boixon
10 COM3_CTS COM3, RS-232C6poc nepenaun. Bxon
11 COM3_DTR COMS3, RS-232 ForoBHOCTh TepMHHaJa. Beixon
12 COM3_RTS COMS3, RS-2323amnpoc nepenaun. Beixon
13 COM1_GND COM106mmit RS-485
14 COM2_GND COM206mmii RS-485
15 COM1_RS485 A COMZXurunan RS-485munus A
16 COM2_RS485 A COMZ urnan RS-485munus A
17 COM1_RS485 B COMX urnan RS-4851unus B
18 COM2_RS485 B COMZ urnan RS-485munus B
OCH. UCTIOJTHCHUE! B OCHOBHOM HCIIOTHEHHH:
COM4_TX COM4, Curnan RS-232 —IlepenaBaembie naH-
19 Hble. Beixos.
JIOTL. UCTIOJTHCHUE! B 10MOMHUTETEHOM UCTTOTHEHUH:
COM4 _RS485 A COM4, Curnan RS-485mmnus A
20 COM4_GND COM406mmii RS-232, RS-485
21 ETH2 TXP Etherne¥e2 —ITepenaBaembic nannbie. [Lmtoc
OcH. UCTIOTHEHNE!: B 0CHOBHOM HCTIOTHEHUH:
COM4_RX COM4, Curnan RS-232 JIpunumaemblie JaHHBIC.
22 Bxoz.
Jlom. ucnonuexue: B 10MOMHUTETEHOM HUCTTOTHEHUH:
COM4 _RS485 B COM4, Curnan RS-4851unus B
23 ETH2_TXN Ethernele2 —IlepenaBaemslie maHHbIE. MHHYC
24 ETH1_RXN Etherne¥el —Ipuaumaemsble nanHbe. MUHYC
25 ETH2_RXP Ethernéfe2 —IIpunnmaemsie manusie. [Tmoc
26 ETH1 _RXP Ethernéfel —IIpunnmaemsie nanusie. [Tmoc
27 ETHZ2_RXN Ethernee2 —Ipunumaemsbie nanHble. MuHYyC
28 ETH1 TXN Ethernelel —IlepenaBaemsle maHHbIE. MUHYC
29 DO2 B JuckpetHbiit Beixoa Ne2 nunus B
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Homep koHTakTa HaumeHoBaHue nenu Onucanue curHana
30 ETH1 TXP Etherne¥el —ITepenaBaemeie mannbie. ILmroc
31 DO2_A JuckperHsriii Berxoa Ne2 nuaust A
32 COMDIL1_2 OO0 IPOBOJ TUCKPETHBIX BX0A0B Nel, 2
33 DO1 B JuckpetHbiit Beixoa Nel nunus B
34 DiI2 Huckpetnsiii Bxox Ne2
35 DO1 A JuckpetHsiii Bbixoa Nel nunus A
36 DIl JuckpetHbiit Bxo Nel

IMopter COM1, COM2, COM3, COM4, Ethernstl u EthernetNe2 -wusonupoaHHbIC.
Otnanounsiii RS-232 —Hen301upoBaHHBIM.

2.25 Moayasb npoueccopa cucrem 6ezonacnoctu CPU-CS

2.25.1 Hasuauenne

Mopyns nporeccopa cucteM 6e3onacHoctn CPU-CSKPAY3.857.042umeer KOMITakKTHOE
UCIOJIHEHUWE W  IpeJHa3HaueH JJI1  WCIOJIb30BaHMS B KAauecTBE  LEHTPAJIbHOTO
BBIYMCIIUTENIBHOIO YCTPOMCTBA KOHTpOJIEPA B KOMIAKTHOM HMCIIOJIHEHHH, IPUMEHSEMOIO B
COCTaBe CUCTEM, CBS3aHHBIX C 0OecIiedeHrEeM 0€30TTaCHOCTH.

AnmnapatHoe o0ecrieueHHue MOJyJs CIPOEKTHPOBAHO C y4yeTOM TpeOOBaHUU CcTaHAapTa
I'OCT P M3BK 61508-2-2012.

Jlnst obmena wHdOpMaImeld ¢ BHENTHUMH YCTPOMCTBAMHU HCIIOJIB3YIOTCS CIEIYIONINE
KOMMYHHKAITUOHHBIE HHTEP(EHCHI:

- uatepdeiic Fast Ethernet 10/100BASE-T («Ethernet 1»);

- IepeHacTpanBaeMblil mociaeaoBaTenbHbli nHTepdeiic RS-232/RS-485;

- mocaeaoBarenbHblid nHTEpdeiic RS-485.

Jlnst B3aMMOJIEHCTBHSI C MOYJISIMUA PACIIMPEHUS UCTIOIB3YETCs AyOIUpOBaHHBIN UHTEpdeiic

CAN.

[TocnenoBarenbHblil mopt USB ncnonp3yercst sl HACTPOMKH KOHTPOJUIEpa U OTIAIKU TPO-

TPaMMHOTO 00eCIIeueHHS.
N300pakeHre Moy sl MPUBEACHO HA pUCyHKe 2.73
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Pucynok 2.73

2.25.2 CocraB MofyJst

Monyne BcTaBisieTcsi B CIICUATBHBIA IIUHHBIA COSUHUTENh (YHHBEPCAIBHBIN I BCEX THIIOB

MOJyJIei) U (UKCHPYETCs MPYKUHHBIM 38)KHMOM Ha MOHTa)KHOM peiike. Ha nepeaneii maHemu Kopiy-
ca MOAYJIA pacrioyiaraercsi OJI0K CBETOAMOIHON MHAMKAIINY, a TAK)KE KJIEMMHBIH OJIOK ¢ IPYKUHHBIMHU
3KUMaMHM JIJI MOHTaka BHEITHUX II€TIeH pUCyHOK 2.72.

34,

Monynb BKIIIOUaET B ceOsi:
- IJIaTa-HOCUTEIb C IIEHTPATBHBIM IPOIECCOPOM U KOMMYHUKAIIMOHHBIMU UHTEp(deicaMu CBsi-

- ME30OHWHHAs TUTaTa ¢ KaHAJIaMU JUCKPETHOTO BBOJIa-BBIBO/IA,;
- IPEeyCMOTPEeHA AYOJUPOBAHHAS CUCTEMA MMUTAHKS MOJTYJIS.
2.25.2.1 Kanaisl TUCKpETHOTO BBOJIA
OcHOBHBIE 0OCOOCHHOCTH.
- IECTh KaHAJIOB IUCKPETHOTO BBOJIA, 00hEIMHEHHBIX B OJTHY TPYIIILY,
- TaJIbBAaHWYCCKAST U30JISAIUS TPYIIITBI KaHAJIOB JIUCKPETHOTO BBOJIA OT OCTAIBHBIX IICTICH;
- 3alUTa eMel KaXI0ro KaHaia 1o TOKY M HAIPSHKCHHUIO;
- BO3MOXXHOCTb Pa0OTHI TPYIIITBI KAHAIOB B IIPSMOI» U «0OpaTHOW MOJISPHOCTH;
- IBa peKuMa pabOThl KAHAIOB JUCKPETHOTO BBOJA!
1) «roTeHIMATBHBIN» BXO;
2) BXOJI THITA «CYXOM KOHTAKT»;
Jlnarnoctuyeckue QyHKITUH:
- KOHTPOJIb OOpBIBA B IIEMH BXOHOT'O CHTHAJIA,
- KOHTPOJIb KOPOTKOTO 3aMBIKaHHMSI B IIETTA BXOIHOTO CUTHAJIA.
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2.25.2.2 Kanansl TUCKPETHOTO BBIBOJA

OcHOBHBIE 0COOCHHOCTH.
- quHpe KaHaJia I[I/ICerTHOFO BBIBOJIAa TUIIA <<TB€p,Z[OT€.HBHO€ pene», OGBGHHHGHHBIX B OI[Hy
rpymiy,
- TaJIbBAHNYCCKAs U30JIAIINUA I‘pyr[l'[]:l KaHaJIOB I[I/ICerTHOI‘O BBOJIAa OT OCTAJIBHBIX Heﬂeﬁ;
- 3aIKTa IeTNeH KakI0ro KaHalla 110 TOKY U HalPsDKEHUIO;
- 3aiumTa I.[el’[eﬁ KaHaJI0B OT BEICOKOBOJIbTHBIX paBp}II[OB.
Jlnarnoctuyeckue QyHKITUH:
- KOHTpOJ'IB 06prBa B IICIIM BXOJHOI'O CUIrHala,
- KOHTPOJIb KOPOTKOTO 3aMBIKaHHSI B IIETIA BXOIHOTO CUTHAJIA,
- KOHTPOIIb AJIEKTPUIECKOTO COMPOTUBIICHHUSI HATPY3KU B COCTOSTHUM PAa30MKHYTOTO KITFOYa
JUTSL OTICHKH COCTOSIHHSI BO3MOYKHBIX HEHCIIPABHOCTEH B BBIXOHOM IICTIH;
- KOHTPOJIb TOKA, MPOTEKAIOIIETO Yepe3 HAarpy3Ky B mporiecce paboThl KaHama.

2.25.3 JlnarHoctrka

JlnarHocTHpyloTcs cieayromue HercrpaBHocTn Monyiss CPU-CS:

- KOHTPOJIb OOpBIBA B LIEMSIX TUCKPETHBIX BXOJHBIX M BEIXOIHBIX CUTHAJIOB;

- KOHTPOJIb KOPOTKOTO 3aMbIKaHUs B LICTIH;

- KOHTPOJIb 3JIEKTPUYECKOTO COMPOTUBICHHUS HArpy3Kd B COCTOSIHUM Pa30MKHYTOT'O KJTIO4Ya
IUISL OLICHKU COCTOSIHUSI BOBMOYKHBIX HEUCIIPABHOCTEH B BBIXOIHOM IIETIH;

- KOHTPOJIb TIEPETPY3KH BBIXOTHOTO CUTHAIIA,

- KOHTPOJIb TOKA, IPOTEKAIOIIEro Yepe3 Harpy3Ky B Ipoliecce padoThl KaHaJa.

JInarHOCTHPYIOTCSI HEMCIIPAaBHOCTH OOIINX PECYypCcOB KOHTPOJIIEpa:

- CHW)KGHUE YpOBHEW HampspkeHus nutanus Hwke 10 B u mpeBblnieHus ypOBHS MUTAHUS
cBolie 32 B;

- OTKa3bl ¥ OIIMOKH MOMIYJICH.

2.254 TexHnueckue xapakTepUCTUKH

TexHUYeCKHE XapaKTEPUCTHUKNA MOIYJIsl TpuBeeHbI B Tabuie 2.107.
Ta6nuna 2.107

HaumeHoBaHUe XapaKTepUCTHKHU 3HaueHnmne

O6I_HI/IC TEXHUYCCKUE XapaKTCPUCTUKH

LlenTpasibHBIN MpoLIECCOP K1988BE1QI
TakroBas yactota, MI'11 Jlo 144
3y FRAM - 2 Mour (3HeproHe3aBHCUMAs

aMSATh C YCIOBHO «QECKOHEYHBIM» KOJIHU-
YECTBOM IUKIIOB 3aHI/ICI/I/‘-ITeHI/I}I, AOCTYII-
Ha IT0JIb30BATEJIIO)

O3y A8 KGaiit

BcTpoeHHBIE Yackl pealbHOTO BPEMEHHU

Ectp
O yHKIUSA U3MEPEHUS] UHTEPBAJIOB BPEMEHHU Ecth
JInamna3oH nu3MepeHusi UHTEPBAJIOB BPEMEHH, C Or 1 10 100

[Ipenen gomyckaemMoil OCHOBHOW MpPUBEICH-
HOW TOTPEIIHOCTH W3MEpeHus: BpeMeHu, % ot
JUana3oHa U3MEPEHHIN +0,1

KPAY3.035.004P> 225




HaumeHOoBaHUE XapaKTePUCTUKHU 3HavyeHue

IIpenensr  nmomyckaeMoW — JONOJHUTEIBHOM
MIPUBEJICHHON MOTPEUIHOCTH WM3MEpPEHUs Bpe-

MeHHd, % oT namna3oHa U3MepeHui +0,00125 %/C
Tun nuTHEBOTrO 3JIEMEHTa MHUTAHMS, WUCIIOJNb-
3yeMoro Jjsl TOJJEPKKU pabOThl 4acoB pe- CR2430
AJIbHOTO BPEMEHH
KommyHuKanmonHbie HHTEP(EHCh Fast Ethernet 10/100Base-T X .;

M30JIMPOBAHHBIN NIEpEeHACTPAUBAEMBbIH

KOMMYHUKAIIMOHHBIA MOPT
RS-485 /RS-232 — itir.

M30JIMPOBAHHBIN [TEPEHACTPAUBAEMBbII
KOMMYHUKAIMOHHBIN MOPT
RS-485 /RS-232 — ihr.

M30JIMPOBAHHBI  KOMMYHHUKAIIMOHHBII
nopt RS-232 — .

USB — 1.

CAN — 2.
Hab6op curnanos uarepdeiica RS-485 A, B, GND
Habop curnanos unrepdeiicoB RS-232 TXD, RXD, GND

MakcumanbHas CKOPOCTh NEpPEdadyd JaHHBIX

10 OJAHOMY IOCJIEJIOBATEIbHOMY HIOPTY CBS3U
RS-232/RS-48%ut/c 115200

Xapaxrepucrtuka nmopra Fast Ethernet

[MoxnepxuBaeMslif cTaHAapT 10/100Base-TX
CkopocTb nepeaaun naHHbix mo Ethernet 10/10M6wut/c
ABTOOMpEIeNIeHre TUIa Kabems Auto MDI/MDIX

XapaKTepUCTHUKA JUCKPETHBIX BXOJIOB 1 BEIXOJIOB

KonnyecTBo kaHaa0B (IUCKPETHBIN BXO) 6
KonnyecTBo kaHaa0B (IUCKPETHBIN BBIXO) 4
MakcumanbHoe norpebienue kanaino DI1-6, 15
Bt '
[Torpebnenue nporeccopHoi yactu, Bt 2
[ToTpebrienne mporeccopHo 9acTu ¢ MU po-

BBIMU WHTEPEHCHBIMU YacTsIMH, BT 3
Pabouee nanpsixenue, B 24
MakcumanbHbI pabounii TOK, MA 100
MakcumanbHoe pabouee HanpspkeHue, B 30

l'anpBannyeckas paspsska, kB 1,5 (ka bl KaHaT OT/IENBHO)

Nynukanmsa CoCTOsSIHME KaXKI0T0 BXOIa/BBIX0Oa

226 KPAY3.035.004P5




HaumeHOBaHUE XapaKTePUCTUKHU 3HavyeHue

«IToTeHINAILHBIN BXOI

MakcumanbHOe BXOAHOE HalpshKeHue, B 30

I'apanTHpOBaHHOE HANPSIKEHHUE JIOTUYECKON

“1” (cocrosHue “BKJT"), B [Mocrostuuoe ot 9 10 30 (4,0...10,54A)

lNapanTupoBaHHOE HaNpSKEHUE JIOTMUECKOTO

“0” (coctosHne “BBIKIT’), B [Tocrostrroe ot 0 10 5 (0...4,0MA)

MakcuManbHBIH BXOJTHOW TOK, MA 10,5

®unpTp Ha BXOJE Or 0 mo 50,8 mc (mocrosiHHOE, TIpO-
rpaMmupyercs ¢ BpemMeHHbIM marom 0,2
MC)

Brixon «IpaH3uCTOPHBIA KIIOY»

Tun BeIXOga TBeproTenpHOE pene

Pabouee nHanpsokenue, B [MocrosaHOE o1 20 no 30 (Momaercs u3-
BHE)

BreixogHoli Tok, MA Harpy3ka mo toky He 6omnee 2000 pe-
3UCTUBHAS HATPy3Ka)

CocrosHue BbIxoa0B npu otkaze MIIIT Kondurypupyercs mo kaxmaomy BBIXO-
ny: «BKJI», «BbIKJI» unu «iocnennee
3HaYCHHUE»

2.255 YcTpoiicTBo 1 paboTa MOaYIIs

Pexxumbl paboThI:

a) TIOCJIeI0OBATEIILHBIE TTOPTHI.

[TocnenoBarensubie opThl Moaynst CPU-CS pacnonoxensl Ha 1utare-Hocutene. B MIIIT
MHTErPUPOBaHbI, TOCIEI0BaTeNbHbIC acHHXpoHHBIe mnpueMo-nepenarunkn (UART). K
kaxnomy 3 UART momkimtodeHbl 3JeKTpOHHBIE KOMIIOHEHTHI, 00pa3yrolire KaHal CBS3U H
BBIMOJIHAONIME (PYHKIHUIO MPeoOpa3oBaHus FIMEKTPHUUECKUX YPOBHEH IHM(POBHIX CUTHAJIOB B
YpOBHH, HEOOX0aUMBIE /Tl paboThl ¢ nHTEep(deiicamn RS-232u RS-485u obpatno. Ha mutare
yCTaHOBJICHO JiBa kKaHana cBsizu: RS-485, RS-485/RS-232.

[TocnenoBarensubie uHTEpPeiicet «COM1» u «COM2» BritoualoT B ceOs OTACIIbHBIC
MHTErpajibHbIe MUKPOCXEMbI H30JMPOBAaHHbBIX JpaiiBepoB uHTepdeiicoB RS-485/RS-232 RS-
485. MUKpPOKOHTPOJIJIEP MOXKET YIPABJISTH BKIIOYCHHUEM MUTAHUS MHUKPOCXEM HHTEp(deicoB
«COM1», «COM2x»;

0) TUCKPETHBIC BXObI U BHIXOJIBI.

Kananel MuCKpEeTHOrO BBOJA-BBIBOAA PACIONIOKEHBI HAa ME30HMHHOHN IUIaTe, y KOTOPBIX
UMeeTCsl COOCTBEHHBI MUKPOKOHTPOJLIED.

B kananbl BBOJa-BBIBOJA BXOMAT DJEKTPOHHBIC KOMIIOHEHTHI JIJISl MOAKIIOUEHUST BHEIIHUX
CUTHQJIOB M MX MpeoOpa3oBaHUs B BHJ, HEOOXOMMMBIA i 0OpabOTKH «OOIIEH» YacThlo,
3JIEKTPOHHBIE KOMIIOHEHTHI, 00eCIeunBaloIINe TralbBAHNUECKYI0 M30JISIMI0, U KOMIOHEHTHI,
dbopmupyromye NUTaHWE <«30JdupoBaHHON» dvacTH. Moxayns CPU-CS comepxuT mecTsb
JTUCKPETHBIX BXOJOB M YETHIPE JUCKPETHBIX Bbixoaa. Kanambl muckperHoro Beixoma DO1-
DO4 o6benuHeHbl B TPYMIY, U30JUPOBAHHYIO OT OCTAJIBHBIX IHeneil. KaHampl AuCKpeTHOTO
BBojla oObeauHeHsl B ase rpynnsl: DI1-DI4 u DIS-DI6, Tak ke H30IUPOBaHHBIX OT
OCTAJIbHBIX IEIEH.

Llenn kanana auckperHoro BBoja «DI» Tuma «uckperHsiii Bxoq 24 B / cyxoil KOHTaKT»
MpelHa3HauYeHbl U1 MOJKIIOUYEHUS! BHEIIHUX WU BCTPOCHHBIX HCTOYHMKOB HOMHMHAJIBHBIM
HanpspkeHreM 24 B MOCTOSTHHOTO TOKa WM MOAKITIOYCHUS TATYMKOB C BBIXOJIOM THITA «CYXOM
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KoHTakT». Llenu 3ammineHsl camoBoccTaHaBIuBaromumMes npenoxpanurenem 0,1 A u umeror
3aImuTy OT nepeHanpsykeHus ceoime 30 B.

Kaxaplii kaHam AMCKPETHOTO BBOJA HMEET JJICKTPUUECKUE IEMH I OINpeIeiCHHS
COCTOSIHMSI BXOJHOT'O CUTHAJIa U LIEJIOCTHOCTH BHEUTHEH Lemu:

— OTCYTCTBHE KaKOT0-JIMOO BXOJHOTO CHrHayia (CTaTyC «OOpBIB IEMH»): BHEUIHSIS IICMb Ka-
HaJIa IUCKPETHOTO BBOJIA PA30MKHYTA, TOK BXOJAHOTO CUTHANIA OTCYTCTBYET WJIM OTPAaHUYCH B JMAria-
30H€e 0...1,9MA; morndeckuii «0» CTaTyc «I1emnb Ie/1a»): BHEUIHSS [IEb KaHala JUCKPETHOTO BBOJA
Pa30MKHYTa, TOK BXOJHOT'O CHTHAJA OTPAaHUYMBACTCS COMPOTHUBICHUEM PE3UCTOPA, BKIIOUYECHHOTO
napajuieIbHO KOHTaKTaM BHEIIIHETO ycTpoiicTBa Ha ypoBHeE 2,0...3,9MA;

— Jloruyeckas «1» (CTaTyc «ielb Iea»): BHEIHSS IIeMb KaHajla JUCKPETHOTO BBOJA 3aMK-
HYyTa, TOK BXOJIHOTO CHUTHAJIa OPaHUYEH AJIEMEHTaMU KaHajla AUCKPETHOTO BBOJA M COMPOTUBIICHU-
eM pesucropa (IpU HAIWYMH), BKIIOYECHHOTO MapajyieibHO KOHTAKTaM BHEIIHEro YCTpOicTBa Ha
yposse 4,0...9,0mA).

[ern kananoB «DO»NuUTalOTCsS OT BHENIHETO UCTOYHUKA HANIPSHKEHUS, HOMMHAJIBHOE pabouee
HanpspkeHue (24 + 1)B nocTtostHHOTo Toka. MakCHMaIbHBIN TOK OJJHOTO KaHayia He Oonee 2 A. Ienu
3alUIIEHb] CAMOBOCCTaHABIMBAIOIIMMCS IPEOXpaHUTeNeM 2 A U UMEIOT 3alUTy OT IepeHarpshKe-
Huit cBeime 30 B. MakcuManbpHbI TOK Tpymibl kaHanoB «DO» orpannyeH npegoxpanurenem 4 A.
Jnst xaxxnoro u3 kanainoB «DO»B coctosanmn «BBIKJIFOUEHO» cymecTByeT BO3MOXKHOCTD OIpeie-
JSTh 3HAYCHHE COMPOTHUBIICHUS TMOAKITIOYEHHON HArpy3KW JJIsi OICHKH COCTOSHUSI BHEIIHEH IIenu
WIM OTKJIOHEHUS MapaMEeTpOB HArpy3kKHU OT 3aJaHHBIX 3HaYeHHUil. B mporecce OLIEHKH COCTOSIHHS
nenu st Kaxaoro kanana «DO» onpenensieTcss CONPOTUBIICHUE MOAKIIOUEHHOW HArpy3KH, U3Meps-
eTCsl HalpsHKEHUE MUTAHUS U PACCUMTHIBAETCA 3HAUEHUE TOKA, KOTOPBIH OyAeT MpoTeKaTh MO LEenu
Harpy3ku nocie nepexoza kanana «DO» B cocrostaue «BKIIFOYEHO». [lns xaxaoro kanana «DO»
B coctosinnu «BKJIFOUEHO>» HenpepbhIBHO OCYIIETCBISETCS ONPEICICHUE 3HAYCHHUS TOKa, MpoTe-
KaIoIIero 4epe3 Harpy3ky. B 3aBHCHMOCTH OT MOJyYEHHOTO 3HAYCHHUS TOKa (I COCTOSHUM
«BKJIFOUEHO» u «BBIKJIFOUEHO») mist BHemHel 1enu kanama «DO» ompemensieTcs oauH w3
CJIETYIOIIUX CTaTyCOB:

—  «OOpBIB IeH/HArPy3Ka OTCYTCTBYET» —€CIIH TOK IEMH HArPy3KH MeHbIne 1,5MA;

— «Harpy3ka IMOJKJIFOYCHa/HOpMa» — €CJIM BBIXOJHOW TOK HAXOAUTCS B auamazoHe 1,5
2000MA,;

— «Ieperpyska BbIX0a» — eCJIM BBIXOAHOU TOK Haxonutces B nuama3one 2000...260QuA;

«BbI1x0n K3» —ecnu BeIXomH0# TOK 0onbie 2600MA.

2.25.6 Nunukanusg

Ha munesoit manenn moxayns CPU-CS pacmonokeHsl cucTteMHble HHAUKATOPHl «PWR»,
«CAN1», «CAN2»mpencraBneHnsie B Tabmuie 2.108.
Tabonuma 2.108

CBeroamnona Hasnauenue

Ceeromnoxn “PWR”. Cunnii [Turanue:
HC I‘OpI/IT — IIUTAHUEC OTKJIIOUYCHO,
roput - nuranue BKJIIOYEHO

Ceerommon «CANL». JIByXuBeTHbIH Oo6wmen no unrepdeiicy KCAN1». CocTosHue Ka-
Hasa B pexxume DO1-DO4:

TOPUT 3€JICHBIM — HET OIMINOKH;

KpacHbIM — omunoKa

Ceeromnon «CANZ». JIByX1IBETHBIH Oo6wmen o uaTepdeiicy KCAN2» . CocTossHUE Ka-
Hana B pexxume DI1-DI6:

TOPUT 3€JICHBIM — HET OIINOKH;

KpacHbIM — omunoKa
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2.25.7 HactpanBaemble mapameTpbl

Monynb 1EHTpadbHOrO MpoIeccopa HMEeT I[IHMPOKHE BO3MOXKHOCTH 110 HACTpPOHKe
crenyrommx mapamerpoB: |IP-agpeca konTpoiiepa B cetu Ethernet, ckopocts oOMmeHa
JTAHHBIMHU U peKUMBI paboTel COM-IopTOB.

2.25.8 Hcnonp30BaHue 10 Ha3HAYECHUIO

2.25.8.1 DxcrutyaTaliiOHHBIE OTPaHUYEHUS

SAIIPEIHIAETCSH skcrutyaTanusi MOCJIE€OBATENbHBIX MOPTOB B ILEMSIX C MaKCHUMaJIbHbIM
HanpspkeHreM cBbitie 30 B st uaTepdeiicor RS-232u 12 B nnst untepdericoB RS-485!

[IpeBbIieHNE HANpsOKEHHWs] TPUBEIET K  CpaOaThIBAHUSAM JJIEMEHTOB  3allUTBI  OT
MPEBBIIICHUS M0 HAMPSDKEHUIO M MO TOKY M MOXKET B KPUTHUYECKHX CIydasx MPUBECTH K
BBIXOJIy M3 CTPOSl KaHaja CBs3U. Takoi MOIysib OyneT CUMTAThCS BBIMICAIIAM H3 CTPOS 110
BHUHE IOTPEOUTENS ¥ TapaHTUHHBIE 00s13aTENIbCTBA HAa 3TOT CIy4yail He pacIpOCTPaHSIOTCS.

Ecnm mox Bo3nmelicTBEM MHTEHCHBHBIX MMOMEX HAOJIOMAIOTCS OMMOKU B TEPEIaBacMbIX H
MPUHUMAEMBIX JIaHHBIX, HEOOXOJUMO MPHUHSATH MEPhl MO CHIKEHHUIO HABOJOK B Kabemsx
BHEIIHEN TN,

YcToliunBoe (yHKIIMOHHPOBAHKE KaHala CBS3M MO MPOTOKONy RS-232Ha MakcMManbHOMA
3asBJICHHON CKOPOCTH JAOCTUTAETCS HA JUTMHE Kabemst He 6onee 2,5M, st RS-485 —#e Gonee
250Mm.

3AIPEIIAETCS skcrutyatanus WHTEP(EWCOB TUCKPETHBIX BBOJOB/BBIBOJOB B LEISX C
MaKCUMaIbHBIM HanpspkeHneM cBbiiie 30 B u Tokom!

[IpeBbIieHre HAPsHDKEHUST W TOKa TMPUBEIET K CpabdaThIBAaHUSM SJEMEHTOB 3alllUTHl OT
MPEBBIIICHUS 10 HANPSDKEHWIO M MO TOKY M MOXET B KPUTUYECKHX ClIydasX MPUBECTU K
BBIXOJIy M3 CTPOs KaHalla BBOJAA-BBIBOJA. TaKoW MOAYJIh OyJET CUMTATHCS BBIMIEAINIAM M3
CTpOsl 1O BUHE TMOTPEOUTENs W TapaHTHHHBIE O00s3aTeNbCTBA HA OTOT Cily4dail He
pacrpoCTPaHIIOTCS.

Ecnmu mon Bo3neiicTBHEM WHTCHCHBHBIX TIOMEX HAONIONAIOTCS JIOKHBIE Cpa0aThIBAHUS
CHUCTEMBI TMaTHOCTHUKH COCTOSIHUSI KAaHAJIOB M KOHTPOJIS OOpbIBA JTMHUHU, HEOOXOUMO TIPUHSATH
MEpbI IO CHUKCHHIO HABOJOK B KaOEIsIX BHEIIHEH ST .

2.25.9 Ha3znadeHnne KOHTaKTOB pazbeMa XSO0 MOAKIIOUEHHUS BHEITHUX Tenei

Tabauua 2.109

Homep
HauMeHoBaHHe enu Onucanue CHrHajIa
KOHTAKTA
1 4 DUART_RX Otnanounsnii RS-232 dIpunumaemslie nannbie. Bxoa
> 4 DUART TX Otnanounsnii RS-232 — IlepenaBaemble JaHHBIC.
Brixon
3 GND Otnanounsiiit RS-232 -O0muit
4 GND | COM RS-232 -O0umit
5 UART2_DCD_| RS-232 HerexTop Hecyiel yacToTsl. Bxox
6 UARTZ2_RI_I RS-232 HMuaukatop 3BoHKA. Bxox
7 UART2 RX | RS-232 Flpunumaemsbie nannapie. Bxon
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K(IiloT]\;fcl;a HaumenoBanue nenu Onucanue CHrHaJIa
8 UART2_DSR_| RS-232 ForoBrocTs Mozema. Bxon
9 UART2_TX | RS-232 tlepenaBaembie nanubie. Beixon
10 UART2_CTS | RS-232 €6poc nepenaun. Bxox
11 UART2_DTR_I RS-232 ForoBHOoCTh TepMuHana. Berxos
12 UART2_RTS_| RS-232 3amnpoc nepenaun. Beixos
13 GND_485_0 OO6mmiit RS-485Nel
14 GND_485_1 OO0mmit RS-485Ne2
15 0_RS485 POS | Curnan RS485Nel nmunus A
16 1 RS485 POS | Curnan RS485Ne2 nmunus A
17 0 _RS485 NEG | Curmam RS485Nel nmuaus B
18 1 RS485 NEG | Curnan RS485Ne2 nunus B
19 3 RS485 POS | Curnan RS485Ne3 nmuuaus A
20 GND_485_3 OO6mmit RS-485Ne3
21 ETH1 TXP Etherne¥e2 —IlepenaBaemsie manubie. [Taroc
22 3 RS485 NEG | Curnan RS485Ne3 uuams B
23 ETH1 TXN Ethernele2 —TlepenaBaembie manHbie. MuHYC
24 ETHO_RXN Etherneel —ITpunumaemeie qaHHbIC. MHHYC
25 ETH1_RXP Ethernéfe2 —I1punumaemsie nanusbie. [inoc
26 ETHO _RXP Etherné¥el —ITpunumaemsie qannsie. [Tmoc
27 ETH1 _RXN Ethernefe2 —IMpunumaemelie nanabc. MUHYC
28 ETHO_TXN Ethernelel —IlepenaBaembie nanHbIe. MUHYC
29 D02 B Juckpetnbrit Beixo Ne2 nuaus B
30 ETHO TXP Etherne¥el —IlepenaBaembie manubie. [Taroc
31 D02_A JuckperHblit Beixoq No2 nmunust A
32 COMDI1_2 OO6mwmit mpoBOJ TUCKPETHBIX BX010B Nel, 2
33 D01 B Huckpetnbrit Berxoa Nel nuaus B
34 DI2 JluckperHbIit Bxoa Ne2
35 D01 A Huckpetnbiit Berxog Nel muaus A
36 DI1 Huckpetnsbrit Bxom Nel
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2.26 Monyab aHanorosoro BBojaa-sbioaa AlO-8 komnakTHoro ucnojinenus (AlO-8-C)

2.26.1 Hasnauenune

Monayns AlO-8 KPAY3.857.030mpeana3HaueH i u3MepeHust 1 popMUPOBAHUS TOKOBBIX
curHaios 4...20MA.
OCHOBHBIE OCOOEHHOCTH:
- KOHTPOJIb TEMITEpaTyPhl MOTYJIS;
- OT/ICTIbHBIC JTMHUH MMUTAHUS YIIPABJISIONIET0 KOHTPOJUIEpa U KAaHAJIOB BBO1a-BBIBO/IA,;
- BO3MOXHOCTb PabOTHI MOJTYJISl B TYOJIMPOBAHHBIX CHCTEMAX;
- BOCEMb KaHAJIOB aHAJIOTOBOI'0 BBOJIA,;
- BOCEMb KaHAJIOB aHAJIOTOBOI'0 BLIBOJIA,
- MHIUKAIUS
1) wHIUKAIWS TUTAHUS MOTYJIS;
2) HWHIUKAIMSA CUTHAJI0B OOMEHA 110 IIHHAM JaHHBIX;
3) HWHAMKAIHUSA CTaTyca BXOJI0B/BBIXO/IOB.
N3o6paskenne Moyisi MPUBEACHO HA pUCYHKe 2.74.
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Pucynox 2.74

2.26.2 CocraB Mofyst

Monynb AlO-8 conmepxur:

- yOpaBIAOMMN 32Pa3psAaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMATBIO MPOTpaMM M
JTAHHBIX;

- [IT13Y Ha nmaTe Momyns A XpaHeHUs! KOHDUTYpallui U KaTHOPOBOK;

- U30JIMPOBaHHAas TPpyIa KaHaJOB aHaJIOr0BOI'O BBOJA,

- U30JINPOBAHHAs IPYyIIa KaHAJIOB aHAJIOTOBOTO BBIBOJA.

Monysb ycTaHABJIMBAETCS B CICHUATIBHBIA NIMHHBIA COCIUHUTENb (YHHUBEPCATBHBIN IS
Bcex tumnoB Moxyiei koutposmiep ITJIK3000 koMImakTHOrO HCIOMHEHHS) M (PUKCHPYETCS
IPY’)KUHHBIM 32)KUMOM Ha MOHTaXHOM penke. Ha mnepenneil manenu Kopryca MOAYJIS
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pacrionaraercst 0JIOK CBETOIMOIHOW MHIUKAIMM, a TAKKe KIEMMHBIH OJIOK C NpPYKUHHBIMU
3KMMaMHU JIJII MOHTa)Ka BHEITHUX IIeTIe pucyHOK 2.72.

2.26.3 Kanansr agamorosoro ssoga Al1-Al8

OcHOBHBIE OCOOEHHOCTH:
- BOCEMb KaHAJOB aHAJIOIOBOI'0 BBOJIA THUIIA «aHAJIO0roBbId BX0ox 4-20MA», 00be IMHEHHBIX B
OJIHY TPyIIY;
- oTHeNnbHbIH «curMa-aenasTa» AL (pas3psaHocts 24 OUT) 1T KX I0r0 KaHaa,
- OT/IETTLHOE BHEIITHEE MUTAaHUE TPYIIIHI KAaHAIOB aHAJIOTOBOTO BBOJIA,
- TAJIbBAaHWYECKAsT U30JISIIIHS TPYIITBI KAHAJIOB aHAJIOTOBOT'O BBOJIA OT OCTAIBHBIX IICTICH;
- 3aI1TA IeTel KaKI0ro KaHala Mo TOKY U HapsHKEHUIO;
- BO3MOKHOCTb IOJKIIOUEHHST aKTHBHOT'O MJIM ITACCHBHOTI'O JaTYMKa IS KayKI0I0 KaHaja.
JuarHoctuueckue QpyHKIUH:
- KOHTPOJIb HEMCIIPABHOCTEH B IEMAX BXOJHOTO CHTHAJNA;
- KOHTPOJIb BBIX0J1a TOKOBOTO CHTHAJa 3a TPAHMIIBI pad0Yero auanazoHa.

2.26.4 Kaunaner ananorosoro Beisoga AO1-AO8

OcHOBHBIE 0OCOOCHHOCTH.
- BOCEMb KaHAJIOB AaHAJOrOBOTO BBIBOJA THIIA <AHAJIOrOBBIA BBIXOX 4-20 MA»,
00BEIMHEHHBIX B OJIHY TPYIIY;
- otaenbHBIA LJAIT pa3psaHocThio 16 OUT AMist KaXI0ro KaHama;
- OT/ICTILHOE BHEITHEE MUTAHUE TPYIITBI KaHAJIOB aHAJIOTOBOTO BBIBOJIA;
- TAJIbBAaHWYECKasl U30JISIIIHS TPYIBI KAHAJIOB aHAJIOTOBOTO BBIBOJIA OT OCTAJILHBIX IIEMEH;
- 3aIUTAa IeTeH KaKI0ro KaHajla Mo TOKY U HalpsHKEHUIO.

JuarHoctuueckue GpyHKIUH:

- KOHTPOJIb 06pI)IBa LOEITHM BBIXOOHOI'O CUIrHalia.

2.26.5 TexHU4YeCKHne XapaKTEPUCTUKH

TexHuueckue XxapakTepUCTUKU MOAYJIS puBeeHbl B Tabnume 2.110.

Ta6auua 2.110

HanmeHoBaHme mapamerpa 3HauyeHue

KoanyecTBo KaHaioB

AHaIOroBOro BBOJa 8
AHaNoroBoro BeIBOAA 8
7 CocTosiHHE Ka)KI0ro BX0/1a/BbIX0a, COCTOS-
HUE MOJTYJIS
Hamnpspkenue nuranus, B 20...30
["aGapuTHBIE pa3mepsl, MM, He Ooliee 180x150x40
Macca, r 380
[ToTpebmnsieMblii TOK OT MIUHBI, MA 30

[ToTpebmnsieMbIii TOK aHAJIOTOBOM 4YacTu 0e3

Harpysku, MA 35
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HaumenoBanue napamerpa

3HauyeHHne

Kanansl aHajgoroBoro BBoaa

Tun xananoB

BXOI[BI AHAJIOT'OBBIX CUTHAJIOB ITOCTOAHHOTI'O

TOKa
Jlnana3zoH pabouux 3Ha4eHUH TOKa, MA Ot O no 24
Pazpsanocts ALIIL, Out 24
Bpemst uzmepenus, mc Jo 2
JlonycTruMoe HarpspkeHue Ha BXoje, B 30
MakcumanbHOE HalpsoKeHHe Ha Bxoje, B 33,3
3anuTa OT IPEBBIIIEHHUS IO TOKY Ha
OrpanuyeHue BXOAHOTO TOKa, MA 26,5
IIpenen pomyckaeMoOl OCHOBHOW ITpUBE-

JIEHHOM TMOrpemHocTH, % OT nuamna3oHa u3- +0.1

MEpEHUN 7
[Ipenensl mOMYCTUMOW  JOMOJHUTEIHHOU

IIPUBEJCHHOM IIOTPEIIHOCTH, BBI3BAHHOMU

W3MEHEHHUEM TeMIIepaTyphl OKpYXKaromen

cpenpl, %/1 T +0,00125

Kanan nuranus gatyukos (8 mr)
Hanpsoxenne nutanusa kanana, B 24
MaxkcuManbHBINA TOK KaHaiia, MA 100
3ammTa OT MPEBBINICHUS MO TOKY, OIHOTO

KaHaiaa, MA 100
3ammMTa OT MPEBBIIIEHUSI MO TOKY TIPYIIIbI

KaHAJIOB aHAJIOrOBOIr'0 BBOIA, MA 170

Kanannl aHajgorosoro BeIBOJA

Tun xananoB

BBIXOI[I)I AdHAJIOT'OBBIX CUT'HAJIOB ITOCTOAHHO-
I'0 TOKa

Pabounii mmama3oH BBIXOQHBIX CUTHAJIOB,

MA Ot 4 o 20
Paspsuocts LIAIT, 6ur 16
MakcumanbHOe CONPOTHBICHHUE HArpPy3KH,

Om 500
Hanpsokenne nutanus Bbixona (B pexume

(GopMHpPOBaHHUST CUTHAJIOB IMOCTOSTHHOTO TOKA

npu oOpbIBa TUHKHK), B 24
Pacro3HaBanue HEMCIIPABHOCTH JINHHH Tla
3amuTa OT MPEBBIIICHHS [0 TOKY Ta
3amuTa OT TMONaJaHusi CTOPOHHETO Hamps-

JKEHUS Ja
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HaumenoBanue napamerpa

3HauyeHHne

[Ipenen momyckaemMoil OCHOBHOW MPHUBEICH-
HOU morpemHoctd, % OT auamna3oHa u3Mepe-
HUH

+0,1

[Ipenensl gOMyCTUMON  JTOMOJTHUTEIBHOU
IIPUBEJICHHOMN IOIPELIHOCTH, BBI3BAHHON W3-
MEHEHUEM TEMIIEpaTyphl OKpYy>Karolleu cpe-

1, %/1 T

+0,00125

2.26.6 Ha3nauenue koHTakToB pazbeMa XS1noakimoueHus! BHEUTHUX LIeTei
TabOnuma 2.111
Homep HaumeHoBaHue
Onucanue cUrHana
KOHTAKTA nenu

1 424V AIN1 ITnroc muTanus Ajs maccuBHOTO maTunka Nel / oOmwmii po-
— BOJI JIJIsl aKTUBHOTO JlaTanka Nel

2 +AIN1 Amnanorossrii Bxoa Nel

3 124V AIN2 ITnroc muTaHus AJ1s MacCUBHOTO naTunka Ne2 / oOmwmii mpo-
— BOJI JIJIs1 aKTUBHOTO JlaTurKa No2

4 +AIN2 Amnanorossrii Bxoa Ne2

5 124V AIN3 ITnroc muTanus Ajs maccUBHOTO maTunka Ne3 / oOmwmii mpo-
— BOJI JIJIs1 aKTUBHOTO jaTunka Ne3

6 +AIN3 Amnanorossrii Bxoa Ne3

7 +24V AINA ITiroc muTaHus A7 MacCUBHOTO maTunka Ned [ oOmmii po-
— BOJI JIJIs1 aKTUBHOTO jaTunka Ned

8 +AIN4 AmnainoroBsiii Bxoa Ned

9 +24V AIN5 ITiroc muTaHus A7 MacCUBHOTO maTunka Neb / o0mmmii mpo-
— BOJI JIJIs1 aKTUBHOTO jaTunka Nob

10 +AINS AmnaioroBsiii Bxoa Ne5

11 +24V AING ITinroc muTaHUs O7IS TAaCCHBHOTO maTdnka Ne6 / o0mmii mpo-
- BOJI JIJIsl aKTUBHOTO JIaTanKa Ne6

12 +AING AmnaioroBslii Bxoa Ne6

13 124V AIN7 ITnroc muTaHus Aj1s MacCUBHOTO naTuuka Ne7 / oOmwmii mpo-
— BOJI JIJISl aKTUBHOTO JIaTunKa Ne7

14 +AIN7 Amnanorossrif Bxoq No/

15 +24V_AINS ITnroc muTanus Aj1s macCUBHOTO maTunka Ne8 / oOmwmii po-

BOJI JIJIsl aKTUBHOTO J1aTanka Ne8

16 +AIN8 Amnanoroselii Bxoa Ne8

17 COM_AIN1_8 Munyc nutanus 24B kananoB Nel...8 AIIII

18 ADC+24V [Toroc nmuranus 24B kananos AIITT

19 DAC+24V [Toroc nmuranus 24B kananos ITAIT

20 AGND_DAC Munyc nutanus 24B kananos LIAII

21 AGND_DAC Munyc nuranus 24B kananos LIATT

22 OUT_DAC1 Amnanorosbiit Berxoa Nel
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Howep T Hamvenonane Onucanne cursana
23 AGND_DAC Munyc nutanus 24B kananos LAII
24 OUT_DAC2 AHanoroBsIii BeIxoj Ne2
25 AGND_DAC Munyc nuranus 24B kananos LIATT
26 OUT_DAC3 AHanorossIil BbIxo Ne3
27 AGND_DAC Munyc nutanus 24B kananos LAII
28 OUT_DAC4 AHaorosblit Beixoa Ned
29 AGND_DAC Munyc nutanus 24B kananos LIAII
30 OUT_DACS AHanoroBeri Berxog Ne5
31 AGND_DAC Munyc nuranus 24B kananos LIATT
32 OUT_DACS6 AHanoroBeri Berxoz Ne6
33 AGND_DAC Munyc nutanus 24B kananos LIAII
34 OUT_DAC7 AHaorosbiit Berxoa Ne7
35 AGND_DAC Munyc nutanus 24B kananos LIAII
36 OUT_DACS AHanoroBbli Berxoz Ne8

2.27 Moay.ab BBOa-BbIBOIa AHAJOTOBBIX M JUCKPeTHBIX curHaios (DA-101-C)

2.27.1 Hasuauenne

Mopynbs BBOJA-BBIBO/IA aHAJOTOBBIX M AUCKpeTHBIX curHaioB KPAY3.857.028,ycnoBHoe
obo3nauenne DA-IO1-C, mnpennasHaueH aisi BBOJA W BBIBOAA JUCKPETHBIX CHTHAJIOB
MMOCTOSIHHOTO TOKa C HOMHUHAJIBHBIM HampsbkeHunem 24 B, a Takke sl U3MEpPeHHUS H
(hOpMUPOBAaHUS TOKOBBIX CHTHAJIIOB MTOCTOSIHHOTO TOKA.

OcHOBHBIE 0COOCHHOCTH.

- KOHTPOJIb TEMITEPaTyPhl MOTYJIS;

- OTJCNbHBIC TUHUW TTUTAHUS YIPABJISIOIIETO KOHTPOJIJIEpAa U KaHAIOB BBO/1a-BBIBOJIA,

- BO3MOXHOCTbh Pa0OTHI MOYJISl B TYOJIMPOBAHHBIX CUCTEMAX;

- 10 xaHajg0B TUCKPETHOTO BBOJIA;

- BOCEMb KaHaJIOB JUCKPETHOTO BHIBOJIA,

- YeThIpe KaHaJIa aHAJIOTOBOT'O BBOJIA;

- IIBa KaHaJla aHaJIOTOBOT'O BBIBOJA,

- UHOMKAIS.

1) wuHIUKAIUS TATAHUS MOJTYJIS;
2) WHIWKAIMs CUTHAIOB OOMEHA 110 IHHAM JaHHbIX;
3) HHIUKAIMS CTaTyca BXOI0B/BBIXOIOB.

2.27.2 CocraB Mopyst

Monayinb COIEpKHUT:
- yHOpaBIAOMMN 329Pa3psAaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMATBIO MPOTpaMM M
JTAHHBIX;
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- [IIT3Y nHa nmate MOAYIS Ui XpaHeHUsI KOH(PHUTYpaluy U KaTuOpOBOK;

- U30JINPOBAHHAas rPyIIa KaHAJIOB JUCKPETHOIO BBOJA,;

- U30JIMPOBAHHAs IPYIINa KaHAJIOB TUCKPETHOTO BHIBOJIA,

- U30JIMPOBAHHAs IPyIIa KaHAJIOB aHAJIOTOBOI'O BBOJIA;

- U30JIMPOBAHHAs IPYIINa KaHAJIOB aHAJIOTOBOT'O BHIBOIA.

Moaysbs BCTaBISCTCS B CIEIHANbHBIA IIMHHBIA COCTUHHUTETh (YHHBEPCAIBHBINA I BCEX
tunoB Moxyied koHtpowiep [TJIK3000 kommakTHOro HCHONHEHMSI) U (UKCHpYETCs
NPYKUHHBIM 32KMMOM Ha MOHTaXHOW peiike. Ha mnepenHell maHenu Kopryca MOAYJIA
pacmonaraercsi 0J0K CBETOAMOJHONW WHAMKAIINH, a TAK)KE KIEMMHBIX OJIOK C MPYKUHHBIMH
3aKUMaMH [UISI MOHTa)Ka BHEMIHUX Lierei 2.72.

2.27.3 Kanansr nuckpernoro Beoaa DI1-DI10

OcHOBHBIE 0COOCHHOCTH.
- 10KaHaJIOB JUCKPETHOTO BBO/IA, OOBEAMHEHHBIX B OJHY TPYIIITY;
- raJIbBAaHUYECKAs M30JISALMS TPYIITbI KAHAJIOB AUCKPETHOTO BBOJA OT OCTAIbHBIX ICTICH;
- 3aIlMTa [eMel KaKI0ro KaHalia 1o TOKY W HalpsDKCHHUIO,
- BO3MOKHOCTB paOOTBI TPYIIIEI KAHAIOB B <«IIPSAMOM» M «OOpaTHON» MOJIAPHOCTH;
- ZIBa pexxrMa pabOoThl KAHAJIOB JUCKPETHOTO BBOJIA!
1) «I0TCHIUATBHBIN» BXO;
2) BXOJI THIA «CYXOH KOHTAKT».
JInarHoCTHYECKUE (DYHKITHH:
- KOHTPOJIb 0OpBIBA B [IEMH BXOJAHOTO CHTHAJIA;
- KOHTPOJTb KOPOTKOT'O 3aMBIKaHHUS B IIEITH BXOJIHOTO CHUTHAJIA.

2.27.4 Kanainer quckperHoro BeiBoga DO1-DOS8

OcHOBHBIE 0OCOOEHHOCTH
- BOCEMb KaHAJIOB JUCKPETHOTO BBIBOJA THUIA «TBEPIOTEIBHOE peje», OObEINHEHHBIX B
OJIHY TpYIIY;
- TaJIbBAHUYECKAsT N30JISIMS TPYIITBI KAHAIOB JMCKPETHOTO BBOJA OT OCTAJIBHBIX IIETICH;
- 3aIUTa [eNel KaXI0ro KaHaia o TOKY M HalpsHKEHHUIO;
- 3aIIMTa [eTel KaHAJIOB OT BEICOKOBOJIBTHBIX Pa3psa0B.
JnaraoctTuueckue QyHKIUH:
- KOHTPOJIb OOpBIBA B LIEMH BXOJAHOTO CUTHAJA;
- KOHTPOJIb KOPOTKOT'O 3aMbIKaHUS B LIEMTU BXOIHOTO CUTHAIA,
- KOHTPOJIb 3JIEKTPUYECKOTO COMPOTUBICHHUS HArpy3Kd B COCTOSIHUM Pa30MKHYTOT'O KJII04Ya
JUIs1 OLIEHKU COCTOSIHUSI BOSMOXKHBIX HEUCIIPABHOCTEH B BHIXO/IHOM LIETH;
- KOHTPOJIb TOKA, IPOTEKAIOIIIEro Yepe3 Harpy3Ky B Ipoliecce padoThl KaHaJa.

2.27.5 Kanansr aganorosoro ssoga All-Al4

OcHOBHBIE OCOOEHHOCTH:
- YeThIpe KaHaja aHaJIOTOBOT'O BBOJIA THMA «aHATOTOBBIM BXxoA 4-20 MA», 0O0bEAMHEHHBIX B
OJIHY IpyIIIY;
- oTHenbHbIH «curMa-aenasTa» AL (pas3psaHocts 24 6UT) AT KX I0ro KaHaa,
- OTACJIBbHOC BHCHIHCC ITUTAHUC I‘pyr[l'[]:l KaHaJIOB aHAJIOrOBOI'0O BBO/IA,
- TAJIbBAHWYECKAsT N30JISIUS TPYIITBI KAHAJIOB aHAJIOTOBOTO BBOJIA OT OCTAJIbHBIX IICTICH;
- 3aIKTAa IeTlel KaXI0ro KaHalla TIo TOKY U HaIPSDKEHUIO;
- BO3MOXKHOCTHh KOH(DHTYpUPOBaHUS KaKIOT0 KaHaJIa IS MOJKITIOYCHHUS aKTHBHOTO HITH
ITIaCCUBHOI'O JaTYHKa.
Jlnarnoctuyeckue QyHKITUH:
- KOHTpOJ'IB HGHCHpaBHOCTeﬁ B LICTIIX BXOAHOI'O CUrHala,
- KOHTPOJIb BBIX0J1a TOKOBOT'O CHTHAJIa 3a TPAHMIIBI pa00Yero auara3oHa.
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2.27.6 Kanans! ananorosoro seiBoga AO1, AO2

OcHOBHBIE OCOOCHHOCTH.
- IBa KaHaJla aHAJIOTOBOI'0 BBOJA THIIA «AaHAJIOrOBBINA BBIXOH 4-20 MA», 00bEIUHEHHBIX B
OZIHY TPYIIITy;
- otaenbHBbI LJAIT pa3psaHocThio 16 OUT AJist KaXa0ro KaHama;
- OT/ICTILHOE BHEIITHEE MUTAHUE TPYIITBI KaHAJIOB aHAJIOTOBOTO BBIBOJIA;
- TAJIbBAaHWYECKAsT U30JISIIUS TPYIIHI KAHAIOB aHAJIOTOBOTO BBIBO/IA OT OCTAIBHBIX IIETEH;
- 3aIIKTAa IeTeH KaXkI0ro KaHalla TIo TOKY W HalPsDKEHUIO;
Juarnoctuueckue QyHKIIUN
- KOHTPOJIb OOPBIBA IIEIH BBIXOTHOTO CHTHAJIA.

2.27.7 TexHnueckue XxapakTepUCTUKH

TexHUYecKre XapaKTEPUCTHUKNA MOIYJISl TPUBECHBI B Tabauie 2.112.
Tabnuna 2.112

HanmeHoBaHme mapamerpa 3HauyeHue

KoanuyecTBO KaHaJI0B

JluckpeTHOrO BBOJIA 10
JIMCKpETHOTO BHIBO/IA 8
AHaJI0roBOro BBoIa 4
AHaJI0roBOro BeIBOIA 2

CocrosiHue KaXI0ro BXOona/BbIX0Ja, COCTOS-
Nunnkanus

HUE MOJYJIS
Hanpspokenue nuranust, B 10...30
["aGapuTHBIE pa3mepsl, MM, He OoJiee 1815040
Macca, T 380
[ToTpebsieMblii TOK OT IIUHBI, MA 30
[ToTpebnsieMbIii TOK OT MIUHBI C MUTAHHEM 50
JATYMKOB, MA
Tok Harpy3ku OJTHOTO JUCKPETHOT'O BBIXO]IA,
max,MA 2000
CyMMmapHbIii TOK Harpy3kud TpyOIbl JHC-
KPETHBIX BBIXOJIOB, MA 4000

Kananbl 1uckpeTHoro BBojia

JlBa pexxuma paboThI:
Pexumbl paboThI TpyIIbl KaHAJIOB TUCKPET- | — CIOTEHI[HAIbHBIIN» BXO/I;
HOT'O BBOJIA — BXOJl THUIIA «CyXOH KOHTAKT» C MUTAaHHEM OT

BHCIIHEr0 UCTOYHHKA,

1,5 rpynmnbel OTHOCHUTEIBHO OCTAJIBHBIX IIENeil
l'anpBannueckas pa3psska, kB, MOZYJIA;
1,5rpynnsl OTHOCUTENBHO 3a3E€MJICHHUSI

ITopor ompenenenust craryca unenu «OOpbHIB

LEmn», MA OrOpmo 2
IlIopor omnpenenenusa craryca uenu <«dlemnb
neaa», MA Or2no4
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HaumenoBanue napamerpa 3HavyeHue
[lopor onpenenenus craryca nenu «BKJITO-
YEHO», MA Or 4 110 10,5

«[ToTeHIINAILHBIN» BXOO

MaxkcumanbHOE BXOJHOE HalpsbkeHue, B

IToctosuaroe 30

I'apanTHpOBaHHOE HAIPSIKEHUE JIOTMYECKOU
“1" (cocrosiaue “BKJI"), B

IToctosunaoe ot 9 1o 30

[apaHTHPOBAHHOE HANPSKECHHUE JIOTHIECKOTO
“0” (cocrosaue “BbIKJT”), B

ITocrosunoe ot O 10 6,2

MaxkcuManbHBIA BXOJHOH TOK, MA

10,5
BxoJ «cyXxoit KOHTaKT»
MakcuMalbHBIN TOK MMTAHUS TAaTYWKOB THUIIA
«CYXOM KOHTAKT» (TP KOPOTKOM 3aMbIKAHUHU 10,5
JWHAN BXO/a), MA
ConpoTuBieHHE NN ISl TapaHTUPOBAHHO-
ro onpeneneHus coctosiaus “PASOMKHYT” >50
npu 10MA a5 BX0oz1a «CyXoi KOHTAaKT», KOM
ConpoTuBieHHE TENHU ISl TapaHTUPOBAHHO-
ro ompeneneaus coctosaus “3AMKHYT” OrOmo 4

npu 10 MA 1715 BX01a «CyXoi KOHTAaKT», KOM

Kanasr JAUCKPETHOI'O BBIBOJAA

Pabouee nHanpsokenue, B

Ot 20 no 30 HOCTOAHHOTO TOKA

MakcumanbHbIi pabounii TOK, A 1,85
VY pOoBEHb HANIPSHKCHUS 3aIUTHI (ST — 3a-

3GMJIGHI/IG) Up(v\/-pE) B 75
Y pOoBEHb HANPSHKCHHS 3aIUTHI (IICTTh —

uens) Upw-w), B 75
MakcumanbHoe padouee HanpsikeHue Ug,

B 33,3
TodHOCTB ONpeeNIeHUsT BEIXOTHOTO TOKA B

muamnaszone 0,01...0,A, MA +3
TodHOCTB ONpeeNeHUsT BEIXOTHOTO TOKA B

muamnasoune 0,1...0,7A, MA +25
TouHOCTB OMpeseneHus BEIXOAHOTO TOKA B

nuamnasoune 0,7...1,8%\, MA +50

Kanasinl aHagorosoro BBoja

Tun BxogoB, MA

BXOI[BI AHAJIOT'OBBIX CHI'HAJIOB ITOCTOSHHOI'O
TOKa

Jlnamna3zoH pabouux 3Ha4eHUH TOKa, MA Ot 4 o 20
Pazpsanocts ALIIL, Out 24
Bpemst uzmepenus, mc Ho 2
JlonycTruMoe HampspkeHHe Ha BXoje, B 30
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HaumenoBanue napamerpa

3HauyeHHne

MakcumanbHOE HanpsoKeHUe Ha Bxoze, B 33,3
3amuTa OT IPEBBILIEHUS 110 TOKY Ha
OrpaHuydeHne BXOJHOTO TOKa, MA 26,5
IIpenen nomyckaeMoil OCHOBHOM ITPUBEIECH-

HOU morpenrHocTd, % OT nuama3zoHa u3Mepe-

HUH +0,1
[Ipenensl 1OMyCTUMON TOMOJHUTEIBHOMN

IIPUBEJICHHOM MOTPEIHOCTH, BEI3BAHHOW U3~

MEHEHHEM TEeMIIePaTyPhl OKPYKAIOIIEH cpe-

1L, %/1 T +0,00125

Kanan nutanust JaTYHKOB

Hanpsixenue nuranus kaHana, B 24
MaxkcuMaIbHBIA TOK KaHall, MA 100
3anuTa OT IPEBBIIIEHHUS IO TOKY Ha

Kanansl aHajioroBoro BeIBOIA

Twun BEIXOIOB

BI)IXOI[BI AHAJIOTOBBIX CHI'HAJIOB ITOCTOSAHHOI'O
TOKa

Pabounii nuana3oH BEIXOIHBIX CUTHAJIOB Ot 4 no 20MA

Pazpsanocts LIAIL, 6ut 16

MakcumanbHOE CONPOTUBIIEHUE HArpys3KH,

Om 500
Hanpsokenue nurtanus Beixoga (B pexuMe

(dbopMUPOBAaHUS CUTHAJIOB MOCTOSIHHOTO TOKa

npu oOpbIBa JHHUY), B 24
Pacno3naBanne HEMCIIPABHOCTH JIMHUU Ha
3amuTa OT IPEBBILIEHUS 110 TOKY Ha
3amuTa OT MOMAaJaHUsl CTOPOHHEro Hamps- Jla

KEHUS
[Ipenen nomyckaeMolW OCHOBHOM HpHUBE-

JNEHHOW morpemHocT, % OT nuanazoHa M3-

MEpeHUH +0,1
[Ipenensl nONyCTUMOW AONMOJHHUTEIBHON

MPUBEJACHHON MOTPEIIHOCTH, BHI3BAHHON W3-

MEHEHUEM TEMIIEPATYPbl OKPYKAKOUIEN cpe-

11, %/1 € +0,00125

2.27.8

ILI/ICerTHBIe BXOABI U BBIXOABI

VYerpoiicTBo 1 pabota

Kanasr AUCKPETHOr0O BBOJA-BBIBOJA pPacCIlOJIOKCHBI Ha ME30HHHHOM mjaaTre, y KOTOPBIX

UMeEeTCsl COOCTBEHHBI MUKPOKOHTPOJLIEP.

B kanaiel BBO#a-BBIBOJA BXOMAT HJICKTPOHHBIC KOMIOHEHTHI JUIS MOJIKIIOYCHUS BHEIITHUX
CUTHAJIOB U UX NpeoOpa3oBaHMs B BUJ, HEOOXOIUMBIN aisi 00pabOTKHM «0OIIel» 4YacThlo,
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ANEKTPOHHBIE KOMITOHEHTHI, 00ECTICUNBAIONINE TATbBAHUYECKYIO U30JISIIINIO, U KOMIIOHEHTHI,
dbopMupylolUe MUTAHUE «HU30JIMPOBAHHOI» YACTH.

Ilenu kaHama quckpeTHoro BBoaa «DI» tuna «muckperHsiii Bxon 24 B / cyxoli KOHTaKT»
MpeHa3HauYeHbl Ui MOJKIIOUYEHUS! BHEIIHUX WU BCTPOCHHBIX HCTOUYHMKOB HOMHMHAJIBHBIM
HanpspkeHneM 24 B MOCTOSIHHOTO TOKA WIIH MOAKITIOYCHUS TATYMKOB C BBIXOJIOM THITA «CyXOM
KoHTakT». Llenu 3ammiensl camoBoccTaHaBiuBaomumMes npenoxpanurenem 0,1 A u umeror
3alMTy OT nepeHanpspkenus ceoime 30 B.

Kaxxaplii kaHanm IUCKPETHOTO BBOJA HMMEET DJEKTPUYECKHE LEeNU JUIsl OINpeaeieHUs
COCTOSIHUSI BXOJJHOT'O CUTHAJIA U [IeJIOCTHOCTH BHEITHEH LeTH:

— OTCYTCTBHE KaKOTO-TH0OO BXOJHOTO CHTHaNa (CTATyC «OOpBIB LIEMH>): BHEIIHSS [EMb Ka-
HaJla IMCKPETHOTO BBOJA PA30MKHYTa, TOK BXOJHOI'O CUTHAIAa OTCYTCTBYET WJIM OTpaHUYeH B IUa-
na3one 0...1,9MA; noruueckuii «0» Craryc «aiemnp Ieya»): BHEIIHSS elb KaHajga JTUCKPETHOTO
BBOJIa Pa30MKHYTA, TOK BXOJIHOTO CUTHAajia OTPaHHYMBAETCS COMPOTHBICHUEM PE3UCTOPa, BKIIIO-
YEHHOT'0 MapauIeIbHO KOHTAKTaM BHEUTHETO YCTpoicTBa Ha ypoBHE 2,0...3,9MA;

— Jorudeckas «1» CraTyc «aiemb Iefia»): BHEIIHSS el KaHala JUCKPETHOTO BBOJIA 3aMK-
HyTa , TOK BXOJIHOTO CUTHAaJIa OTpaHUYEeH 3JeMEHTaMH KaHajia AUCKPETHOTO BBOJA U CONPOTHUBIIE-
HUEM pe3ucTopa (MpU HATWYKHK) , BKIIOUSHHOTO MapajUiebHO KOHTAKTaM BHEIIHEr0 yCTPOMCTBA
Ha yposHe 4,0...9,0mA).

[enu xananoB «DO»nmutarTcs OT BHEIIHET0 HCTOYHUKA HANIPSDKEHUSI, HOMHHAIIbHOE pabo-
yee Hanpspkenne (24 £ 1)B nmocTosHHOro Toka. MakCcHMabHBINH TOK OJHOTO KaHaia He Oonee 2 A.
[enu 3ammuieHbl CaMOBOCCTAHABIMBAIOIIMMCS TPEAOXPAHUTENEM 2 A U UMEIOT 3alllUTy OT Iepe-
HanpsbkeHui cBbime 30 B. MakcuManbHbIi TOK Tpynmbl kKaHaioB «DO» orpanudeH npeaoxpaHu-
tenem 4 A. Jlna kaxgoro u3z kaHanoB «DO» B coctossann «BBIKJIFOYEHO» cymectByeT BO3-
MO>KHOCTb OIPEAENSATh 3HaYCHHE CONMPOTUBIICHUS MOIKIIOYEHHONW HAarpy3KH JJIsl OLIEHKH COCTOSI-
HUS BHEIIHEW I[eNU WK OTKIOHCHHS MapaMeTpoB HATPY3KH OT 3aJaHHBIX 3HaueHWi. B mporecce
OLICHKH COCTOSIHMSI LIeTU JJisl Kaxaoro kanaina «DO» onpenensiercs CONpOTUBIEHNUE MOIKIIOYEH-
HOW HArpy3KH, U3MepsieTcs HANpsSHKCHHE MHTAHWUS U PACCUUTHIBACTCS 3HAYCHHE TOKA, KOTOPBIMA
OyJeT MpoTeKaTh IO IEMH Harpy3Ku mocie nepexoja kanana «DO»B cocrosaue «BKJIFOUEHO».
s xaxporo kaHana «DO» B cocrosaun «BKJIKOUEHO» HenpepbIBHO OCYIIECTBISETCS OMpee-
JICHHE 3HAUYEHHUS TOKa, MIPOTEKAIOUIero Yepe3 Harpy3Ky. B 3aBUCUMOCTH OT MOJIy4€HHOTO 3HAYEeHHUSI
toka (st cocrosiuuii «BKJIFOUEHO» u «BBIKJIFOUEHO») mis BHemiHe# 1enu kanama «DO»
OTIpeIeNIIeTCSl OJIUH U3 CIEIYIOIINUX CTaTyCOB:

— «OOpBIB Henmu/Harpy3ka OTCYTCTBYET>» — €CJIHM TOK eI Harpy3Ku MeHbie 1,5MA;

— «Harpy3ka MOJKIIOYeHA/HOPMa» — €CIIM BBIXOJHOW TOK HAXOJWTCS B JHMAlla30HE
1,5 ... 2000uA;

— «meperpyska BbIX0J[a» —eCII BBIXOHOM ToK HaxoauTcs B nuanazoHe 2000...260QuA,;

— «BbIxox K3» —ecnu BeixoHoi# TOk Ooibine 2600MA.

2.27.9 Ha3naveHnne KOHTaKTOB pazbeMa XS1 moAKIIOYeHUsT BHEIIHUX Tenei

Tabauua 2.113

Homep
HauMeHnoBanue nenu OnucaHue CHrHajIa
KOHTAKTA
1 +24V_DO [Tnroc muranus 24B xananos DO
2 +24V_DO [Tmroc mutanms 24B kananos DO
3 DO1 HuckpetHsbrit Beixoa Nel
4 DO2 JluckpeTHbIil BbIxo No2
5 DO3 JuckpetHsbrit Berxoa No3
6 DO4 JuckpetHsbrit Beixon Nod
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Homep

HauMenoBanue nenu

Onucanue CHrHaJIa

KOHTAaKTAa
7 DO5 JuckpetHsbrit Berxo Neb
8 DO6 JuckpetHbIit Bexoz Ne6
9 DO7 JluckpeTHbIil BBIxo No7
10 DO8 JuckpetHsbrit Berxos Ne8
11 COMDO1_8 Munyc nutanus 24B kananos DO
12 DIl Huckpetnbiit Bxox Nel
13 DI2 JuckpetHsbrit Bxom Ne2
14 DI3 Huckpernsbrit Bxomx Ne3
15 Dl4 Huckpetnbiit Bxox Ned
16 DI5 Huckpetnsbrit Bxo1 NeS
17 DI6 HuckpetHsbrit Bxo1 Ne6
18 DI7 JuckpetHsbiit Bxoq Ne/
19 DI8 Huckpetnsbrit Bxo Ne8
20 DI9 Huckpetnsbrit Bxo Ne9
21 DI10 JuckpetHslit Bxox NelO
22 COMDI1_10 OOmwmit BEIBOT TUCKpETHBIX BXOJ0B Nel...10
23 DAC+24V [Tmroc mutanms 24B kananos [{ATI
24 AGND_DAC Munyc nutanus 24B kananos LIATII
25 OUT _DAC1 Amnaiorossiii Berxonm Nel
26 OUT_DAC2 Amnaiorosslil BeIxo Ne2
o AN s
28 +AIN1 Amnasnorossiii Bxoa Nel
2 I e S
30 +AIN2 Amnanorossiii Bxox Ne?2
o NS
32 +AIN3 Amnasorosslii Bxox Ne3
5 AN
34 +AIN4 Amnasorosiii Bxox Ned
35 ADC+24V [Tmroc muranus 24B kananos ALITT
36 COM_AIN1 4 Munyc nutanus 24B xanamoB ALIIT
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2.28 Moayab BBOAa aHATOTOBbIX cUrHaioB Al-161- C

2.28.1 Hasnauenune

Monayns Al-161-C KPAY3.857.031 npennazHaueH A H3MEPEHHUs] TOKOBBIX CHUTHAJIOB
4...20MA.
OcHOBHBIE OCOOEHHOCTH
- KOHTPOJIb TEMIIEPAaTyphl MOAYJIS,
- OTJICJIbHBIC JIMHUYU MUTAHUS YIIPABIAIONIET0 KOHTPOJIJIEpa U U3MEPHUTEIBHOI YacTy,
- KOHTPOJIb OOpBIBA JIMHWUU CBS3H;
- BO3MOXKHOCTb pabOTBI MOIYJIS B AYOJUPOBAHHBIX CUCTEMAX;
- 16 kaHaI0B aHAJIOTOBOI'O BBO/IA,
- UHJIUKAIIHS:
1) wHAUKAUWS TUTAHUS MOJYIIS,
2) UHIMKAIMs CUTHAJIOB OOMEHA I10 IIIMHAM JaHHBIX;
3) wuHIOMKaIWMs cTaryca KaHaja.
Buemnuii BUx Momyns — TUIOBOM uia Bcex moxayned kontposuiepa ITIJIK3000 kommakTHOTO
UCTIOJTHEHUSI.

2.28.2 CocraB Moyst

Monyns Al-161-C conepxur:

- ynpaJsomnid  32-pa3psAHbIii MUKPOKOHTPOJUIEP C BHYTPEHHEH MaMsAThIO MpOrpamMM M
JAHHBIX;

- [II13Y nHa nmate MOAYIS U XpaHeHUsI KOH(PUTYpaluy U KaTuOpOBOK,;

- U30JIMPOBAHHAs IPyIIa KaHAJIOB aHAJIOTOBOI'O BBOJIA.

Monysb ycTaHaBJIMBAETCS B CICHUAIBHBIA NIMHHBIA COCIUHUTENb (YHHUBEPCATBHBIN IS
Bcex THOB Mmojayiei kontposuiepa [TJIK3000 KoMITakKTHOTO HCIONHEHHS) B (QHUKCHPYETCS
IIPY’)KUHHBIM 32)KUMOM Ha MOHTaXHOU penke. Ha mnepenHeil manenu Kopryca MOAYJIS
pacnosnaraercsi OJOK CBETOAMOIHOW MHAMKAIIMM, a TaKXKE KJIEMMHBIM OJIOK ¢ MpYy>KUHHBIMH
3KMMaMU /I MOHTa)Ka BHEIIIHUX IIeTIe PUCYHOK 2.72.

2.28.3 Kaunanel BBoza ananorossix curaainos Al-161

OcHOBHBIE 0COOCHHOCTH.
- 16 kaHaI0B aHAJIOTOBOI'O BBOIA THIIA «aHAJIOrOBBIA BX0a 4-20MA »;
- oTHeNbHbIH «curMa-aenasTa» AL (paspsaHocts 24 O6UT) U1 KXk I0ro KaHaa,
- OT/IETTLHOE BHEIITHEE MUTAaHUE TPYII KaHAJIOB aHAJIOrOBOT'O BBOJA;
- TAJIbBAaHWYECKAsT U30JISIIIMS TPYII KaHAIOB aHAJIOIOBOTO BBOJIA OT OCTAJILHBIX IIETICH;
- 3aIIUTa MeTel KaKI0ro KaHala Mo TOKY U HapsHKEHUIO;
- BO3MOKHOCTb MOJKIIOUEHHST aKTHBHOT'O MJIM ITACCHBHOT'O JAaTYMKa IS KaXKI0I0 KaHaja.
JuarHoctuueckue QpyHKIUH:
- KOHTPOJIb HEMCIPABHOCTEH B IEMAX BXOJHOTO CHTHAJA;
- KOHTPOJIb BBIX0J1a TOKOBOTO CHTHAJA 3a TPAHMIIBI pad0Yyero auanazoHa.

2.28.4 TexHU4YeCKrne XapaKTEPUCTUKH

TexHnueckue XxapakTepUCTUKU MOAYIIS IPUBE/eHHI B Tabnuie 2.114.
Ta0Onuna 2.114

HaumenoBanue napamerpa 3HavyeHue
KonuuectBo xaHaaoB 16
CocTosHIE Ka)KI0r0 BX0/a, COCTOSIHAE MOIY-
Nyaukanmsa A A Y
151, oOMeHa JaHHBIMH
Hamnpsoxenue nuranus, B 20...30
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HaumenoBanue napamerpa 3HavyeHue
I"aGapuTHBIE pa3Mepsl, MM, He OoJiee 180x150x40
Macca, T 380
[ToTpebasieMblit TOK OT MIUHBI, MA 30
[ToTpebasieMbIii TOK W3MEPUTEIHLHON YacTH,

MA 8

Kanaspl aHajorosoro BBojia

Twum BxonoB

BXOI[I)I AHAJIOTOBBIX CUT'HAJIOB ITIOCTOSIHHOI'O

TOKa

JlnanazoH pabounx 3HaYeHUN TOKa, MA Ot 4 o 20

Pazpsimrocts AT, Gut 24

Bpewms usmepenusi, mc Jo 2

JlomycTumoe HarpsbkeHue Ha Bxoze, B 30

MakcumanbHOE HanpsoKeHHue Ha Bxoje, B 33,3

3anuTa OT IPEBBIIIECHUS IO TOKY Ha

OrpanuyeHue BXOAHOTO TOKa, MA 26,5

IIpenen nomyckaeMoil OCHOBHOM IIPUBEICH-

HOM morpenrHoctd, % OT AMana3oHa H3Me- +01

peHui 7

IIpenensr  gOMyCTUMOM  JTONOJHUTEIBHOU

IIPUBEJCHHOM IOrPEIIHOCTH, BBI3BAHHOMU

U3MEHEHUEM TEeMIIepaTypbl OKpYyXKarolen

cpenpl, %/1 T +0,00125
Kanan nuranus 1aT4yukoB

Hanpsoxenune nutanus kanaia, B 24

3amuTa OT MPEBBILIEHUS IO TOKY KaHaia,

MA 100

3amuTa OT HPEBBIIIEHUS 110 TOKY PYII Ka-

HanoB Al1-Al8, Al9-Al16, MA 170

2.285 Ha3nauenue koHTakToB pazbeMa XS1noaximoueHus! BHEUTHUX LIeTei
Ta0Onuna 2.115
Homep
HaumenoBanue nenu Onucanme cUrLaJa
KOHTaKTa
Ilmroc muranus mid nmaccuBHOro marumka Nel /
1 +24V_AIN1 3 8 A
— o0IIMii MPOBOJ A1 AKTUBHOTO aTunka Nel
2 +AIN1 Amnamnorossrii Bxog Nel
Ilnroc muTaHus I MacCUBHOTO matymka Ne2 /
3 +24V_AIN2 y o A
— OOIIHMI MPOBOA JUIsI AKTUBHOTO JaT4nka Ne2
4 +AIN2 Awnanorossiii Bxox Ne2
IDnroc muTaHus I MacCUBHOrO martymka Ne3 /
5 +24V_AIN3 3 8 A
— OOIIH# TPOBOJ I aKTUBHOTO JaTunka Ne3
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Homep

HaumenoBanue nenu

Onucanme curLaJa

KOHTAKTAa
6 +AIN3 Amnaiorosslil Bxox Ne3
7 +24V AIN4 HJIIOCUHI/ITaHI/IH IUI TaccuBHOro jparyuka Ned /
— o0IIMii MPOBOJT AJIS1 AKTUBHOTO jaTunka Nod
8 +AIN4 Amnaiorossliii Bxox Ne4
9 +24V AIN5 HJIIOCUHI/ITaHI/IH IUI TaccuBHOro jparyuka Neb /
— o0IIMii MPOBOJ AJIs1 AKTUBHOTO aTunka No5
10 +AINS Amnanorosbiii Bxoa Neb
11 +24V AING HJIIOCvHI/ITaHI/IH IUI TIACCUBHOrO aar4yuka Ne6 /
— OOIIHI TPOBOJ JUII AKTUBHOTO JaTunKa Ne6
12 +AING Amnanorossiii Bxo1 Ne6
13 +24V AIN7 Hn}ocvnmaﬂm JUIS TIaCCUBHOTrO jgaryvka Ne7 /
— 00IIHiA TPOBOJT IJIsT aKTUBHOTO aTIKa No/
14 +AIN7 Amnasorosslii Bxox Ne7
15 +24V_AINS Hn}ocvnmaﬂm JUIS TIACCUBHOTrO jaryvka Ne8 /
OOIIH# TPOBOJ JUII AKTUBHOTO JaTunka Ne8
16 +AIN8 Amnasorosslil Bxox Ne8
17 COM_AIN1_8 Munyc nutanus 24B kananoB Nel...8 AT
18 ADC+24V [Tmroc muranus 24B kananos AL
19 ADC+24V ITmtoc nmutanms 24B kananos ALITT
20 COM AIN9 16 Munyc mnurtanus 24B kanaioB Ne9...16
- - AIIIT
21 +24V_AINO Hn}ocunmaﬂm JUIS TIACCUBHOTrO jgaryvka Ne9 /
o0IIMi MPOBOJ ISl AKTUBHOTO JaTunka Ne9
22 +AIN9 Amnasorosslii Bxox Ne9
23 +24V AIN10 HJIIOCUHI/ITaHI/IH IUIs maccuBHOro paryuka NelO /
— 00IIMit MPOBOA /T aKTUBHOTO fnaTanka NelQ
24 +AIN10 Amnanorossiif Bxox NelO
o5 +24V AIN11 HJIIOCUHI/ITaHI/IH IUIs accuBHOro garyuka Nell /
— 0OIIHii TPOBOJ /T aKTUBHOTO jnaTanka Nell
26 +AIN11 Amnamnorossiii Bxox Nell
27 +24V AIN12 HJIIOCvHI/ITaHI/IH IUIs TIacCUBHOTO naryuka Nel2 /
- OOIIH# TPOBO I AKTUBHOTO gaTunka Nel?2
28 +AIN12 Amnanorossiii Bxoa Nel?2
29 +24V_AIN13 Hn}ocvnmaﬂm JUIS TIaccuBHOro jgarynka Nel3 /
0OIIHi TPOBOA JUII aKTUBHOTO gaTunka Nel3
30 +AIN13 Amnasorosslii Bxox Nel3
31 +24V_AIN14 Hn}ocvnmaﬂm JUIS TIaccuBHOTrO jgarynka Neld /
00IIMiA TPOBOJT TSI aKTUBHOTO nmaTdmka Neld
32 +AIN14 Amnarnorossiii Bxox Nel4d
33 +24V_AIN15 Hn}ocunmaﬂm JUIS TIaccuBHOro jparynka Nelb /
001 TPOBOJ JUII aKTUBHOTO jaTanka Nel5
34 +AIN15 Amnasorosslii Bxox Nelb5
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Homep
HaumenoBanue nenu Onucanme curLaJa
KOHTAKTAa
ITnroc nmuTaHus Ui MaccUBHOro gardrka Nel6 /
35 +24V_AIN16 . A 8
— OOIIMi TPOBOJ I AKTUBHOTO JaTunka Nel6
36 +AIN16 Amnanorossiii Bxoa Nel6

2.29 Moayab BBoAa aHAJIOTOBbIX curHanoB Al-16H-C

2.29.1 Hasnauenune

Monyns Al-16H-C KPAY3.857.032npennaznaues Uisi M3MEPEHUS! CUTHAIOB MOCTOSIHHOTO
Toka B aumanaszoHe 4...20 MA ¢ momuepxkkoit mmdpoBoro mporokoda HART. OcHoBHbIC
0COOEHHOCTH:

- 16 xaHaJIOB C IPYIITOBOM raJbBaHUYECKON Pa3BsA3KOM (IBE TPYIIBI IO BOCEMb KaHAIOB) U
BCTPOEHHBIM B Kaxkayto rpynny HART—Moznemowm;

- KOHTPOJITb TEMIIEPATyPBl MOIYIIS;

- OT/ICTIbHBIC JTMHUH MMUTAHUS YIIPABJISIONIET0 KOHTPOJIEpa U KaHAJIOB BBO/JIA,

- KOHTPOJIb 00OpbIBa JTUHUU CBsI3H (4...20MA);

- UHAMKALIUS:

1) uHIUKAIWS TTATAHUS MOJTYJIS;
2) UHAMKAIMS CUTHAJIOB 0OMEHA T10 IIIMHAM JaHHbBIX;
3) uHAMKAIK CTaTyca BXO/a.
BHemnuii Bua Moayinst — TUIIOBOH /17151 Bcex Moaydei kouTposuiepa [IJIK3000kommakTHO-
T'O WCTIOJTHEHHSI.

2.29.2 CocraB MoyJst

Monyne Al-16H-C conepxurt:

- yOpaBIAOMMN 329Pa3psaHblii MUKPOKOHTPOJIJIEP C BHYTPEHHEH MaMATBIO MPOTpaMM M
JTAHHBIX;

- [IT13Y Ha nmaTe Momyns A XpaHEHUs! KOH(DUTYypaluy U KaTHOPOBOK;

- JIB€ U30JIMPOBAHHBIE TPYIIbI KAHAJIOB aHAJIOTOBOT'O BBOJIA;

- BctpoeHHble HART MoeMbl 17151 KaK10# M3 TPYIIT KaHAJIOB aHAJIOTOBOT'O BBO/IA.

Moaysb ycTaHABJIMBAETCS B CICHUATBHBIA NIMHHBIA COCIUHUTENb (YHUBEPCATBHBIN JIs
Bcex TumoB moxayneir TTJIK3000 KOMIAaKTHOrO HMCIOMHEHHS) ¥ (UKCHPYETCS MPYKUHHBIM
32)KMMOM Ha MOHTaXXHOH peiike. Ha mepenneil maHenu kopryca MOAYJsl pacrojiaraetcs 06J0K
CBETOJUOJIHON WHAMKAIMM, a TakXKe KIEMMHBIM OJOK € TMPYKUHHBIMHU 3aXKUMaMH IJis
MOHTa)ka BHEIIHUX LIeNel pUCYHOK 2.72.

2.29.3 Kaunaner ananorosoro seoxa Al1-All16

OcHOBHBIE 0COOCHHOCTH.
- 16 xaHaI0B aHAJIOrOBOI'0 BBOJA THUIIA «AHAIOr0OBLIN BX0OX 4-20MA», 00bEJUHEHHBIX B JIBE
TPYIIIIBI IO BOCEMb KaHAJIOB,;
- oTHeNbHbINH «curma-aenabTa» AL (paspsaHocts 24 0UT) U1 KaXI0T0 KaHaa,
- OTJIEIbHOE BHEIIIHEE MUTAHKUE TPYIIT KaHAJIOB aHAJIOTOBOT'O BBO/IA;
- TAJIbBAaHMYECKAsl U30JISIIUS TPYII KaHATIOB aHAJIOTOBOTO BBO/IA OT OCTAIBHBIX IEMEH;
- 3aIUTa MeTei KaXK0ro KaHasa 1Mo TOKY ¥ HalpsoKeHHIO,
- BO3MOXXHOCTh KOH(PUTYPUPOBAHUS KAXKIOTO KaHaia IS TOJKIFOYCHHUST aKTUBHOTO WJIM T1ac-
CHBHOI'O JAaTYHKA.
Juarnoctuueckue GyHKIIUH:
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- KOHTPOJIb HEMCIIPABHOCTEH B IEMSAX BXOJHOTO CUTHAIA,;
- KOHTPOJIb BbIXOJ[a TOKOBOT'O CHTHAJIA 33 TPAHMIIBI pab0Yero Auana3oHa;

- orka3z HART-monema;

- Ka4ecTBO oOmeHa 1o nudposomy kanamy HART.

2.29.4

TexHnueckue XxapakTepUCTUKU

TexHUYecKkre XapaKTEPUCTHUKNA MOYJISl TPUBEEHBI B Tabauie 2.116.

Tabauua 2.116

HanmeHnoBaHue napamerpa

3HaueHue

KonnuecTBO KaHaioB

16

CocTosgHue KaXa0ro BX0oa,

Nynukanmsa

COCTOSTHHE MOJTYJIS
Hamnpsoxenue nuranus, B 20...30
I"aGapuTHBIE pa3mepsl, MM, He OoJiee 18x15x40
Macca, xr 0,38
[ToTpebasieMblil TOK OT MIUHBI, MA 30
[ToTpebasieMbIii TOK C TUTAHUEM JAaTYUKOB,
MA 15

Kanansl aHajgoroBoro BBoaa

Twum Bxon0B

BXOI[I)I AHAJIOT'OBBIX CUTHAJIOB ITOCTOAHHOI'O TO-|
Ka

JnanazoH pabounx 3HaYeHUN TOKa, MA Ot 4 o 20
Pazpsimrocts AT, Gut 24
Bpewmst uamepenus, mc Ho 2
JlonmycTumoe HarpsbkeHue Ha Bxoze, B 30
MakcumanbHOE HanpsoKeHHUe Ha Bxoje, B 30
3amuTa OT IPEBBILIEHUS 10 TOKY Ha
OrpanuyeHue BXOAHOTO TOKa, MA 26,5
IIpenen nomyckaemMoil OCHOBHOM IPUBEICH-

HOM morpemHocty, % oT auana3oHa u3Mepe- +01

HUH -
[Ipenensl mOMyCTUMON  JOTOJHUTEIBHON

IIPUBEJCHHON MOTPEIIHOCTH, BBI3BAHHOW W3-

MEHEHHUEM TEeMIIepaTypbl OKpY’Karollen cpe-

16l %/1 T +0,00125

Kanan nutanus 1aT4ukoB

Hanpspkenue nutanus kanana, B 24
MaxkcuManbsHBII TOK KaHala, MA 100
3amuTa OT IPEBBILIEHUS 110 TOKY Jla
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2.29.5 YcrpoiictBo 1 pabora

MUKpOKOHTPOJUIEp MOIYJS OCYILIECTBISET YIpPaBIEHUE MYJIbTHUIUIEKCOPOM KOMMYTAlUU Kak
ananoroBbix curHanoB HART .Ymopasienue MyJabTHIZIEKCOPOM KOMMYTAalMU IU(PPOBBIX CHUTHAJIOB
HART wmoeT ocCymecTBIAThCS HE3aBHUCHUMO, HO mpu 3ToM MyibTuiuiekcopsl HART_OUT u
HART_IN nepexmouatorcst cunxponno. Ludpossie curnamst HART_OUT u HART_IN uepes
MYJIBTHIUIEKCOPBI  TIOCTYIMAlOT Ha CcOOTBeTCTBYyROIMe Bxoapl HART—-momema, KOTOpwId HX
npeoOpasyeT B (hopmar, AOCTYMHBIA Uit 00pabOTKM MUKPOKOHTPOJUIEPOM U 4Yepe3 TalbBaHHMYECKH
pa3Bsi3aHHBIN UHTEP(DEIC epeacT MUKPOKOHTPOJUIEPY ISl JATbHEHIIICH JTIOTHUeCKOi 00paboTKH.

2.30 Moayab BBOIa-BbIBOA aHAJOr0oBbIX curnajoB AIBAO8H-C

2.30.1 Hasunauenne

Monayns AIBAO8H-C KPAY3.857.033 mpenna3zHaueH majii BBOJA-BBIBOJIA aHAJIOTOBBIX
curHasoB 4...20MA ¢ nognepxkkoit nugpposoro nmpotokona HART.
OcHOBHBIE 0COOEHHOCTH.
- KOHTPOJIb TEMIIEPATYPBI MOYJIS;
- OT/ICTIbHBIC JTMHUH IMATAHUS YITPABJISIONICT0 KOHTPOJUIEpa U KAaHAJIOB BBOJIa-BBIBO/IA,;
- BO3MOXHOCTbH Pa0OTHI MOYJISl B TYOJIMPOBAHHBIX CUCTEMAX;
- M30JIUPOBaHHAs TPYIIA U3 BOCBMHU KaHAJIOB aHAJIOTOBOTO BBOJIA;
- U30JTUPOBAHHAs TPYIINA U3 BOCKMHU KaHAIOB aHAJIIOTOBOTO BBIBOJIA;
- BctpoeHHble HART- MoaemMBbI 17151 KayKI0¥ W3 TPy KaHAJOB aHAJIOTOBOTO BBOJIa-BBIBO/IA.
- MHIUKAIUS
1) uHAMKALIWSA TUTaHUS MOMIYJIS,
2) UHIMKAIMs CUTHAJIOB OOMEHA I10 IIIMHAM JaHHBIX;
3) WHIUKAIWs CTaTyca BXOI0B/BBIXOIOB.
Buemnnit Bua Moyt — tunoBoit s Becex moayieit IIJIK3000koMmakTHOro CTIOTHEHUSI.

2.30.2 CocraB MoyJst

Monyne AIBAO8H conepxur:

- yOpaBIAOMMN 329Pa3psaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMATBIO MPOrpaMM M
JTAHHBIX;

- [IT13Y Ha nmaTe Momysns A XpaHeHUs! KOH(DUTYypaluK U KaTHOPOBOK;

- U30JIMPOBAHHAs IPYIINa KaHAJIOB aHAJIOTOBOI'O BBOJIA;

- U30JIMPOBaHHAas TPYIINa KaHaJOB aHaJOrOBOI'O BHIBOJIA;

- BcTpoeHHble HART MoeMbl 17151 Kak10i U3 TPYIIT KaHAJIOB aHAJIOTOBOTO BBOIa-BbIBO/IA.

Moaysabp ycTaHaBIMBAETCS B CICHHAIBHBIA IIMHHBIA COCAUHUTENb (YHUBEPCATBHBIN IS
Bcex TunoB moxyier [1JIK3000 koMHakTHOTO HMCHOJHEHHS) W (PUKCUPYETCS TPYKHHHBIM
32KMMOM Ha MOHTQ)XKHOH pelike. Ha mepenHei manenu xKopiryca MOJYJIsl pacrmoJiaraetcst 6J10K
CBETOJMOIHON WHAMKAIIMM, a TaKKe KIEMMHBIH OJOK C TMPYKUHHBIMH 3aXKUMaMH JJis
MOHTaKa BHEITHUX IIeTIeH pUCYHOK 2.72.

2.30.3 Kawnans! ananorosoro ssoma Al1-Al8

OCHOBHBIC OCOOCHHOCTH:

— BOCEMb KAHAJIOB C TPYIIIOBOM I'AJIbBAHUYECKOMN Pa3BA3KOMH;
—noanepkka mudposoro nmporokonaa HART,;

— KOHTPOJIb 00pBIBA JTMHHUH CBSI3H,

— 3JIEMEHTHI 3aIIUTHI TI0 TOKY ¥ HAMPSDKEHHIO TSI KaXKI0T0 BXOJa.

2.30.4 Kaunane! ananorosoro BeiBoga AO1 — AOS8

OcHOBHBIE 0COOEHHOCTH:
- BOCEMb KaHAJIOB C IPYIIIOBON raJlbBAHUYECKON Pa3BI3KOU;
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- TMAarHOCTUKA OOpBIBA JIMHHUH MOJKIIOUEHUS HATPY3KHU;
- BO3MOYKHOCTh TIPUMEHEHUS B PE3€PBHUPOBAHHBIX CHCTEMAX.
JINarHOoCTUPYIOTCS CIEAYIOIIHUE HEUCIIPABHOCTH
- OOpPBIB JIMHUU CBSI3H (IPOrpaMMHO OTKIItoYaeMasi QyHKIIHS), paboTaeT TOJIBKO IpH
HCHYJICBOM BBIXO/IHOM CUTrHalie,
- KkauecTBO oOMeHa o nupposomy kanany HART (otkaz HART-mozmema, omunbka nmpreMa
JIAHHBIX, OTCYTCTBHE OTBETA OT BHEIIHETO YCTPOICTBA).

2.30.5 TexHnueckue XxapakTepUCTUKH

TexHUYecKkre XapaKTEPUCTUKUA MOIYJISl TPUBEAEHBI B Tabauie 2.117 .
Tabnuma 2.117

HaumeHoBaHue mapamerpa 3HaueHune
KoanuecrBo kaHaios 16
CocTosIHIE KaXXIOT0 BXOJa, COCTOSHIE
uanukanus
MOJTYJISI
Hamnpsoxenue nuranus, B 20...30
I"aGapuTHBIE pa3Mepsl, MM, He OoJiee 18x15x40
Macca, xr 0,38
[ToTpebasieMblif TOK OT IUHBI, MA 50

[ToTpebisieMblii TOK C MHUTaHUEM JaT4du-

KOB, MA 400

Kanaipl aHajgorosoro BBoja

Bxoabl aHaIOrOBBIX CUTHAJIOB OCTOSHHO-
Tun BxonoB

ro ToKa
Junamna3oH pabounx 3HaYCHUN TOKa, MA Ot 4 no 20
Pazpsanocts ALILL, 6ut 24
Bpewmst usamepenus, Mmc Ho 2
JonmycTuMoe HampsikeHue Ha BXxoje, B 30
MakcumanbHOe HalnpsbkeHHe Ha BXoje, B 30
3amuTa OT IPEBBILIEHUS 110 TOKY Ha
OrpaHudeHne BXOTHOTO TOKa, MA 26,5

IIpenen momyckaeMoW OCHOBHOW IpPHUBEACH-
HOU morpemHocty, % OT auamna3oHa uMepe-

. 0,1
HU

IIpenensr  mONMyCTUMOW  JOTOJIHUTEIBHOM
MPUBEJACHHON MOTPEIIHOCTH, BBI3BAHHOU H3-

MEHEHUEM TEMIIEPATYPhl OKpYKarolleu cpe-
1b1, %/1 € +0,00125

Kananpl aHajioroBoro BeIBOIA

BBIXO,Z[BI AHAJIOT'OBBIX CUT'HAJIOB ITOCTOSAHHOI'O

Tun BEIXOIOB
TOKa

PabOounii nuama3oH BBIXOIHBIX CHUTHAJIOB,

MA Ot 4 1o 20
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HaumenoBanue napamerpa 3HavyeHue

Pazpsmnocts LAIL, 6ut 16

MakcuManbHOE CONPOTHBIEHHUE HAarpy3KH,
OmMm 500

Hanpsbkenne nuraHus Bbixoga (B pexume
(GhOpMUPOBAHUS CHUTHAIOB MIOCTOSTHHOTO TOKA

npu oOpbIBa TuHNHK), B 24
Pacrno3HaBaH¥e HEUCTIPABHOCTH JIMHUH Tla
3amuTa OT IPEBBILIEHUS 10 TOKY Jla

3anmTa OT momaJaHus CTOPOHHEro Hamps-
JKECHUSA Ha

[Ipenen momyckaemMoll OCHOBHOM MpPHUBEIECH-
HOW morpenrHocTd, % OT AWama3oHa HU3Me-
peHuit +0,1

IIpenensr  gOMyCTUMOM  TONOJHUTEIBHOU
MPUBEACHHON TOTPEIIHOCTH, BBI3BAaHHOU
M3MEHEHUEM TeMIIepaTyphbl OKpYyXKarolen
cpenbl, %/1 T +0,00125

Kagaj nuTanys JaT9uKoB

Hanpsoxenune nutanus kanaia, B 24
MaxkcuManbHBIA TOK KaHaia, MA 100
3anuTa OT IPEBBIIEHUS IO TOKY Tla

[Ipenen momyckaemMoll OCHOBHOW MpPHUBEIECH-
HOW morpenrHocTd, % OT AWama3oHa HU3Me-
peHuit +0,1

[Ipenensl AOMYCTUMON  JOTOJHUTEIBHON
IIPUBEJCHHOM IOrPEIIHOCTH, BBI3BAHHOMU
M3MEHEHUEM TEMIEpaTypbl OKPYXKaIOIICH
cpenpl, %/1 T +0,00125

2.31 Moayab BBOJA AUCKPETHBIX curHajios DI32-24-C

2.31.1 Hasnauenune

Monyns DI32-24C KPAY3.857.03G1pena3zHaueH JUist BBOAA AUCKPETHBIX CUTHAJIOB.
OcHOBHBIE 0OCOOCHHOCTH.
- 4YETBIPE TPYIIIBI [0 BOCEMb KaHAJIOB;
- KOHTPOJIb TEMITEpaTypPhl MOTYJIS;
- OT/ICTIbHBIC JTMHHUH MMUTAHUS YIIPABJISIONIETO0 KOHTPOJUIEpa U KAaHAJIOB BBO1a-BBIBO/IA,;
- BO3MOXHOCTb Pa0OTHI MOJTYJISl B TYOJIMPOBAHHBIX CHCTEMAX;
- 32KkaHana IUCKPETHOTO BBOJIA,
- MHIUKAIUS .
1) uHAMKALKS TUTAHUS MOMIYJIS,
2) WHIUKAIMS CUTHAJI0B 0OMEHA 110 IIMHAM JTaHHbBIX;
3) MHIUKAIKS cTaTyca BXOIa.

KPAY3.035.004P> 249




2.31.2

Monyne DI32-24 conepxurt:

- yHOpaBISOMMN 329Pa3psAaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMSATBIO MPOTpaMM M
JTAHHBIX;

- [IT13Y Ha nmaTe Momyns A XpaHeHUs! KOHDUTYpaluKi U KaTHOPOBOK;

- U30JIMPOBAHHAA IPYIIa KaHAJIOB JUCKPETHOI'O BBO/IA.

Moy ycTaHABIMBAETCS B CICHHATBHBIA MIMHHBIA COCAUHUTENb (YHUBEPCATBHBIN IS
Bcex TUMOB Mmoxyineil koHTtpoiuiepa [TJIK3000 koMIakTHOTO HMCHOJIHEHHs) U (UKCHpYETCs
NPYKUHHBIM 32KMMOM Ha MOHTaXHOW peiike. Ha mnepenHell maHenu Kopiyca MOAYJIA
pacmonaraercsi 0JO0K CBETOAMOIHONW WHAWKAIMM, a TAKXKE KIEMMHBIH OJIOK C MPY>KUHHBIMH
3KMMaMHU JIJII MOHTa)Ka BHEITHUX IIeTIel pucyHOK 2.72.

Buemnunii Bua Monynst — THoBoi it Becex moxayieit kontposuiepa I1JIK3000 komnakTHOTO

CoctaB MO yIIst

HCIIOJTHCHUS.

2.31.3

OcHOBHBIE OCOOCHHOCTH:
- 32 xaHaJsia IUCKPETHOTO BBOJA, OOBEIUHEHHBIX B 4 TPYIIIBI IO 8 KaHANOB,;
- TaJIbBAaHWYECKAsT U30JISAIUS TPYII KaHAJIOB JUCKPETHOT'O BBOJIA OT OCTAIBHBIX IICTICH;
- 3alUTa eTel KaXI0ro KaHa M0 TOKY U HaIPSHKEHUIO,
- BO3MOXXHOCTb Pa0OTHI TPYIIITBI KAHAIOB B IIPSMOI» U «00OpaTHOW IMOJISPHOCTH;
- IBa peKrUMa pabOThl KaHAJIOB TUCKPETHOTO BBOJIA!
1) «I0TEHIUATBHBIN» BXO;
2) BXOJI TUIA «CYXOH KOHTAKT».
Jlmarnoctrueckue (yHKITUH:
- KOHTPOJIb IIEJIOCTHOCTH IIETIH;
- KOHTPOJIb OOPBIBA B IICITH BXOJHOT'O CUTHAJIA;
- KOHTPOJIb KOPOTKOT'O 3aMbIKAHUS B IIEMTH BXOJHOTO CUTHAJIA.

Kanane!l nuckpetHoro BBoaa

2314

Texandeckue xapaktepuctuku Moayis DI32-24-C npusenens B Tabsmme 2.118.
Ta6nuna 2.118

TexHnueckue XxapakTepUCTUKH

HanvmeHnoBanue nmapamerpa 3HauyeHue

KomnnuectBo kKaHanoB

32

CocrosiHHE KaXXa0oro BXOI[a/BBIXOI[a, COCTOSHH

anukanmsa Moy

Hamnpspkenue nuranust, B 20...30
["aGapuTHBIE pa3mepsl, MM, He Ooliee 18k150x40
Macca, T 380
[ToTpebmsieMbIii TOK OT MIUHBI, MA 30
[ToTpebsieMblii TOK ¢ TUTAaHUEM JAaTYUKOB, MA 350

Kanajnpl JUCKpETHOrO BBOJAA

PexumMbl paboThI TpyNITBI KAHAJIOB JHCKPET-
HOT'O BBOJA
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JlBa pexxuma paboThI:

— QIOTEHIIMAIBHBINA» BXOI,

— BXO/Jl THIA «CyXOi KOHTAKT» C MUTAaHUEM OT
BHEIIIHETO UCTOYHMKA,




HaumeHoBaHue napamMerpa

3HauyeHHne

l'anpBanmyeckas pa3Bsska, kB

1,5 rpynmnbl OTHOCHUTENBHO OCTaJbHBIX LiETIEH
MOJTYJIS;
1,5 rpynnbsl OTHOCUTENBHO 3a3€MIICHHS

[Topor ompenenenust craryca menu «OOpbHIB

Lenu», MA 0...2
[Topor omnpenenenus craryca nenu <«llens
nena», MA 2.4
ITopor OTpeeIICHUS craryca eI
«BKJIIOUEHO», MA 4...9
«lToTeHITHaTbHBIIN» BXOJI

MakcumaiibHOE BXOAHOE HanpsikeHnue, B

IToctosuroe 30

I'apanTpoBaHHOE HANPSIKEHUE JOTMYECKON
“1” (cocrosiaue “BKJI"), B

IToctosunaoe ot 9 1o 30

IapaHTHPOBAHHOE HAMPSHKCHUE JIOTHYECKO-
ro “0” (cocrostare “BbIKJT”), B

IToctosuroe ot O 10 6,2

MaxkcuManbHBII BXOTHOH TOK, MA

10,5

Bxon «cyxo

1 KOHTAKT»

MakcuMalnbHBI TOK NUTAHUS JAaTYUKOB THIIA
«CyXOM KOHTAaKT» (IpU KOPOTKOM 3aMbIKAHUU
JWHAN BX0/a), MA

10,5

ConpoTUBJICHHE LENH ISl TAPAHTUPOBAHHOTO
onpenenenus cocrosaus “PASOMKHYT” npu
10 MA it BXO/1a «CyXOl KOHTaKT», KOM

> 50

ConpoTHBICHHUE TSN ISl TAPAaHTHUPOBAHHOTO
onpexaenenus: coctosaus “3AMKHYT” mpu 10
MA JIJI BXOJIa «CYXOM KOHTaKT», KOM

OrOmo 4

Kagajpl JUCKPETHOT'O BRIBOJIA

PaGouee nanpspkenue, B

Ot 20 no 30 HOCTOAHHOTO TOKA

MaxkcumanbHbIi pabounii TOK, A 1.85
)
YpoBeHb HANPSHKEHHUSI 3aUTHI (IeTh — 3a-

SCMJ'ICHI/IC) UP(W_pE) B 75
YpoBeHb HANPSHKEHUSI 3alUTHI (I[eTTh — [IEITh)

Upw-wy B 75
MaxkcumansHOe pabouee Hanpsiokenue Uc, B 33,3
TouyHOCTB OMpe/eNieHUsT BEIXOAHOTO TOKA B

muanasoue 0,01...0,1A, MA +3
TouHOCTB OMpe/eNieH s BEIXOAHOTO TOKA B

muanaszoue 0,1...0, A, MA +25
TouyHOCTB OMpe/eNieH!sT BEIXOAHOTO TOKA B

muanasoue 0,7...1,8%\, MA +50

Kanan nuranus JaTYnKoB
Hanpsbxenue nuranus kanania, B 24
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HaumeHoBaHue napamMerpa 3HavyeHue

MaxkcuMaIbHBINA TOK KaHal, MA 100

3anuTa OT IPEBBIIEHUS IO TOKY Ha

2.315 VYerpoiicTBo 1 pabota
2.31.6 JuckpeTHbie BXOJIbI ¥ BBIXO/IbI

Kananbl quckpeTHOro BBOJIa-BbIBOJIA PACIOJIOKEHBI HA OCHOBHOM M ME30OHMHHOM IUIaTe, y
KOTOPBIX UMEETCSI COOCTBEHHBIN MUKPOKOHTPOJLIIEP.

B kananbl BBOJA-BhIBOJIa BXOJAT 3JEKTPOHHBIE KOMIIOHEHTHI JIJISl MOAKJIIOUEHUSI BHEIIHUX
CUTHAJIOB M UX NpeoOpa3oBaHMs B BUJ, HEOOXOIMMBIN At 00pabOTKHM «0OIIel» 4YacThlo,
AJIEKTPOHHBIE KOMITIOHEHTHI, 00ECIIeUnBalONINe TaIbBAHUYECKYIO U3OJISINI0, 1 KOMIOHEHTHI,
(dbopMupyIOIIUE MUTAHUE «HU30JTUPOBAHHOI» YACTH.

Ilenun kaHama gucKpeTHOro BBoga «DI» tuma «ruckperHsiii Bxox 24 B / cyxoif KOHTaKT»
MpeIHa3HAYeHBI U MOJKIIOUEHUS! BHEIIHUX WU BCTPOCHHBIX MCTOYHHKOB HOMHHAIBHBIM
HanpsbkeHneM 24 B MOCTOSIHHOTO TOKa WM MOAKIIOUYEHUS TaTYUKOB C BBIXOJIOM THIIA «CYXOH
KoHTakT». Llenu 3ammineHsl camoBoccTaHaBuBaromumMes npenoxpanurenem 0,1 A u umeror
3aImuTy OT nepeHanpsykeHus ceoie 30 B.

Kaxnplii kaHal JTUCKPETHOTO BBOJA HUMEET DJEKTPUYECKHE IEeMHU JUIsl ONpeaeTeHUs
COCTOSIHHMSI BXOJHOT'O CUTHAJIa U LI€JIOCTHOCTH BHEUTHEH Liemu:

— OTCYTCTBHE KaKOTO-TH0O0 BXOIHOI'O CHUTHANA (CTaTyC «0OpBIB LIEMU»): BHEIIHSS 1ICTIh KaHa-
Ja TUCKPETHOTO BBOJA PA30MKHYTA, TOK BXOJHOTO CUTHAJIA OTCYTCTBYET WMJIM OTPAaHUYEH B JUATa30HE
0...1,9MA; noruueckuii «0» CraTyc «aiemnp Ieiaa»). BHEMIHSS IeMb KaHajda JUCKPETHOTO BBOJA pa-
30MKHYTa, TOK BXOJIHOTO CHUTHaJla OTPAHMYUBAETCS COMPOTHUBICHUEM PE3UCTOpa, BKIIOYCHHOTO Ta-
pauIeTbHO KOHTAaKTaM BHEIIHETO ycTpoiicTBa Ha ypoBHe 2,0...3,9MA,;

— Jormyeckas «1» raTyc «ienb Iena»): BHEIIHSS [elb KaHalla JUCKPETHOTO BBOJIA 3aMKHY-
Ta , TOK BXOJHOTO CHUTHAlla OTPAaHWYEH AJIEMEHTAMHU KaHaja JUCKPETHOTO BBOJA U COMPOTHUBICHHUEM
pe3ucropa (Ipy HATUYKK) , BKJIFOUSHHOTO MapajljieibHO KOHTAKTaM BHEIITHETO YCTPOMCTBA HA YPOBHE
4,0...9,0mA).

[eru xanamoB «DO» mUTalOTCS OT BHEIIHETO UCTOYHMKA HANPsHKEHHS, HOMUHAJIBHOE padouee
HanpspkeHue (24 + 1) B nocrostHHOTO Toka. MakcUMalibHBIA TOK OJHOTO KaHasa He Oosee 2 A. Ilenu
3alUIIEHbl CAMOBOCCTAHABIMBAIOIIMMCS MIPEIOXpaHUTeNeM 2 A U UMEIOT 3allUTy OT MepeHarpsiKe-
Huit cBeime 30 B. MakcumanbHbIi TOK Tpymmbl kKaHanoB «DO»orpanuden npenoxpanurenem 4A. Jlns
Kaxoro u3 kaHaioB «DO» B cocrosinnn «BbIKJIKOUEHO» cymecTByeT BO3MOKHOCTh ONPEILISITh
3HAUEHUE COIMPOTUBICHUS TOIKIIOYCHHOW HArpy3KH JUIsi OIEHKHA COCTOSHHUS BHEIIHEW LeNy WIH
OTKJIOHEHHS TapaMeTPOB Harpy3Ku OT 3aJaHHbIX 3HAa4eHM. B mporecce OLleHKH COCTOSIHUS LENH AJIs
kaxaoro kanaina «DO» onpenensieTcst CONpOTUBIIEHNE MOAKIIOYCHHON HArPy3KH, U3MEPsIETCS Haps-
JKEHUE MHUTAHUSA U PACCUUTHIBAECTCSA 3HAYEHHE TOKA, KOTOPBIM OyneT mpoTekaTh MO LIETH Harpy3Kd
nocre nepexona kanana «DO» B cocrosaue «BKJIFOUEHO». Jlns kaxmoro kanana «DO»B cocTos-
Hun <«BKJIFOUEHO>» HenpepbIBHO OCYIIECTBISAETCS ONPENEICHUE 3HAYEHUSI TOKA, MPOTEKAIOIIETo
4yepe3 Harpy3Ky. B 3aBHCHMOCTH OT MOJYYeHHOTO 3HaveHus Toka (uis cocrossauii «BKJIIFOUYEHO» u
«BBIKJTFOYEHO») mis BHerHeH menu kaHana «DO»omnpeaensercss OQuH U3 CIEAYIOIINX CTaTyCOB:

— «0OpbIB LenH/Harpy3Ka OTCYTCTBYET» —€eCIIH TOK LEMH Harpy3Ku MeHbiie 1,5MA;

— «Harpy3ka MoJKIroueHa/HOpMa» — eCiIi BBIXOIHOM TOK HaxoauTcs B nuana3one 1,5 ... 200QuA,;

— «IeperpysKa BbIX0J1a» —eciIH BRIXOAHOUW ToK HaxoauTtcs B auana3zoHe 2000...260QMA;

— «Be1xox K3» —ecnu BerxoxHoU TOK Ooibiie 2600MA.
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2.32 Moayab BbIBOAA TUCKPeTHBIX curnaaos DO32-24C

2.32.1 Hasnauenune

Monaynas DO32-24€ KPAY3.857.037npenna3znaueH 171 BBIBOJIA TUCKPETHBIX CUTHAJIOB.

OCHOBHBIE 0COOEHHOCTH.

— 32KaHana JUCKPETHOTO BBIBOJIA, 00BEIMHEHHBIX B JBE IpymIibl 0 16 kaHaos,;
— raJbBaHNYECKasi U30JLNA KAHAJIOB OT LIETIe MUTaHUs KOHTPOJUIEpa,
—3allMTa LHEeNer KaKI0ro KaHaJla [0 TOKY U HaIIpsKEHUIO;

— BcTpoeHHbl Y3UII o kaxxaoMmy BXoay;

— BO3MO>KHOCTb MOJKJIIOUEHUS 3JEKTPUUECKUX LENeH 0001 MOoIIpHOCTH.

— KOHTPOJIb TeMIIEpaTypbl MOIYJIS;
- UHAWKAIUS.
1) wWHIWKAIMS CTaTyca MOIYJIS;
2) UWHAUKALUS TTUTAHUS MOIYJIS,

3) BO3MOXHOCTH OTKJIFOUCHUSA WHAUKAIIUH OJIs1 CHUKCHU S 3HCpFOHOTpC6J’IeHI/I${.

2.32.2 CocraB Moyst

Moy JUCKPETHOTO BBIBOJA COAEPKUT:

- yOpaBIAIOMMN 32Pa3psAaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMATBIO MPOTpaMM M

JTAHHBIX
- ICTOYHMK MUTAHUS,

- 32 KaHaNOB IUCKPETHOTO BBIBO/IA, O0BEIMHEHHBIX B JIBE TPYIIHI 110 16 KaHAIOB.
Mozynb MOKET YCTaHaBIMBATHCS Ha MPOW3BOJIIEHOE YHUBEPCATHLHOE MECTO U 3aHUMATh OJTHO
yCTaHOBOYHOE MecTo. Ha mepenHeil maHenu MOAyINsS paclojiaraloTcsi HHAUKATOPBI, 0TOOpakaroIue
COCTOSIHUE MOMYJIS M KaHAJIOB, a TAK)KE pa3beM JUIS OIKITFOUYCHUS IIeTIeH TUCKPETHOTO BBIBOIA.

2.32.3

TexHnueckue XxapakTepUCTUKH

Texandeckue xapakrepuctuku Moayias DO32-24npusenens! B Tadbmwmie 2.119.

Tabmauua 2.119

HanmenoBaHnue napamerpa

3HaueHue

KomnnuectBo kKaHanoB

32

CocrosHue KaXXJa0ro BbIXoaad, COCTOAHUC MO-

JIMCKPETHBIX BBIXOJIOB, MA

anukanmsa yns

Hamnpspkenue nuranus, B 20...30
["aGapuTHBIE pa3mepsl, MM, He OoJiee 1815040
Macca, T 380
[ToTpebmnsieMblii TOK OT MIKUHBI, MA 100
[ToTpebnsieMbIii TOK € MakC. Harpy3Kou 3,2

JINCKPETHBIA BBIBOJ

Pabouee nanpsprenue, B

Ot 20 o 30 moCTOAHHOTO TOKA

MaxkcuManbHBIN pabounii TOK, A

0,5

MakcumanbHOE HalpsKeHUE Ha BbIxoze, B

[Tocrosinnoe, nepemennoe 30

Tum BeIXOIA

TpaH3UCTOPHBIN KITIOY
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HaumenoBanue napamerpa 3HavyeHue

MakcumanbHast 4acToTa NepexitoueHus, ' 500
MaxkcuManbHbBINA BBIXOAHOH TOK, MA 100
CornpoTuBiieHHE OTKPHITOTO Kitoua, OM 05
CornpoTuBieHue 3aKkpbITOro kitoya, Om 10

VYpoBeHb HaNpPsKEHUS 3alIUThI (LIeTb — 3a-

SGMHGHI/IG) Up(v\/-pE) B 75
Y poBeHb HANIPSHKCHUS 3aIUTHI (IICTTh —

uens) Upw-w) B 75
MakcumanbHoe padouee HanpsikeHue Ug,

B 33,3
TodHOCTB ONpeeNIeHUsT BEIXOTHOTO TOKA B

muamnaszone 0,01...0,A, MA +3

TouHOCTB OMpeseneHus BEIXOAHOTO TOKA B
muamnasone 0,1...0,7A, MA +25

TO‘-IHOCTB onpe;[eneHH;I BBIXOJHOT'O TOKAa B
muanasone 0,7...1,8%\, MA +50

2324 YcrpoiictBo 1 pabdora

2.32.5 JluckpeTHbIe BXOJIBI M BBIXO/IbI

Kananel MUCKpEeTHOrO BBOJA-BBIBOAA PACIONIOKEHBI Ha ME30HMHHOHN IUIaTe, y KOTOPBIX
uMeeTcsl COOCTBEHHBI MUKPOKOHTPOJLIED.

B kananbl BBOJA-BBIBOJAa BXOMAT DJEKTPOHHBIC KOMITOHEHTHI JIJISl MOAKIIOUEHUST BHEIIHUX
CUTHQJIOB M MX MpeoOpa3oBaHUs B BHJ, HEOOXOMMMBIA i 0OpabOTKH <«OOIIEH» YacThlo,
ANEKTPOHHBIE KOMITOHEHTHI, 00ECTICUNBAIOINE TATbBAHUYECKYIO MU30JISIIINIO, U KOMIIOHEHTHI,
dbopMupylolUe MUTAHUE «U30JIMPOBAHHOI» YACTH.

Llenn kanana auckperHoro BBoja «DI» Tuma «uckpernsiii Bxoq 24 B / cyxoil KOHTaKT»
MpeHa3HauYeHbl Ui MOJKIIOYEHUS! BHEIIHUX WM BCTPOCHHBIX HCTOYHMKOB HOMHMHAJIBHBIM
HanpspkeHneM 24 B MOCTOSIHHOTO TOKa WIIH MOAKITIOYCHUS TATYMKOB C BBIXOJIOM THITA «CYXOM
KoHTakT». Llenu 3ammiensl camoBoccTaHaBnuBaromumes npenoxpanurenem 0,1 A u umerort
3alUTy OT nepeHanpspkenus ceoime 30 B.

Kaxxaplii kaHanm IUCKPETHOTO BBOJA HMMEET SJEKTPUYECKHe LEeNU JUIsl OINpeaeieHUs
COCTOSIHUSI BXOJJHOT'O CUTHAJIA U [IeJIOCTHOCTH BHEITHEH eTu:

—  OTCYTCTBHE KaKOTO-TH0O BXOJHOTO CUTHaa (CTaTyc «0OpbIB IIEMU»): BHEIIHSS [STb KaHa-
Jla TUCKPETHOTO BBOJIa Pa30MKHYTA, TOK BXOJIHOTO CUTHajla OTCYTCTBYET UM OTPAaHUYEH B IMara30He
0...1,9 MA; noruyeckuii «0» Taryc <aienp Iieja»). BHEIIHSS IeMb KaHala JUCKPETHOTO BBOJA
Pa30MKHYTa, TOK BXOJHOIO CHTHaja OTPaHUYMBAETCS CONPOTHUBIECHHUEM PE3UCTOpa, BKIHOYEHHOTO
napajjieibHO KOHTaKTaM BHEIIIHETo ycTpoiicTBa Ha ypoBHe 2,0...3,9MA;

— Jjormyeckas «1» raryc <daiemb I1ej1a»): BHEUIHSS Ielb KaHajla JUCKPETHOTO BBOJA 3aMK-
HyTa , TOK BXOJHOI'O CUTHAJIa OTPaHUYEeH 3JEMEHTaMU KaHajia JUCKPETHOTO BBOJIA U CONPOTHUBIICHU-
eM pesuctopa (IpU HAIWYKMH) , BKIFOUYECHHOTO MapajlieibHO KOHTAaKTaM BHEIIHErO YCTPONCTBAa Ha
yposre 4,0...9,0mA).

Hemnu kananoB «DO»nuTarTCs OT BHEITHETO UCTOYHUKA HAMPSDKEHUSI, HOMHHAIIbHOE pabouee
Hanpspkenue (24 = 1)B mocTosHHOr0 Toka. MakcuMallbHBIA TOK OJHOTO KaHaia He 6onee 2 A. Llenn
3aIIUIICHBl CAMOBOCCTAHABIMBAIOIIMMCS TMPEOXpaHUTENeM 2 A ¥ UMEIOT 3alUTy OT TepeHanpsiKe-
Huii ceime 30 B. Makcumanbablli TOK Tpymibl kKaHaioB «DO» orpannuen npenoxpanurenem 4 A.
s xaxmoro u3 kanainoB «DO» B cocrostann «BBIKJTFOYEHO» cymecTByeT BO3MOXKHOCTh OIpeie-
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JSATh 3HAYEHHUE COMPOTUBJICHUS MOAKIIOUEHHON HArpy3KH JUIsl OLICHKU COCTOSIHUSI BHEILIHEW LT WIH
OTKJIOHEHHMS TTapaMETPOB HArpy3KH OT 3aJlaHHBIX 3HAUEHU. B mponecce OlleHKH COCTOSTHUS LENU TSt
Kaxaoro kaHana «DOx» omnpenensieTcss CONMpPOTHBICHUE MOAKIIOUEHHOW HArpy3KH, U3MepsieTcsl Ha-
MpsDKEHUE TTUTAHUSI M PACCUUTHIBACTCS 3HAUCHUE TOKA, KOTOPBIN Oy/IeT MPOTEKATh MO IEMH HArPYy3KH
nocre nepexoaa kanana «DO»B cocrosaue «BKJIFOUYEHO». [{nst kaxxgoro kanana «DO»B cocrosi-
Hun «BKJIFOYEHO» HenpepbIBHO OCYILIECTBISETCS ONMPEACICHUE 3HAUYECHHUSI TOKA, MPOTEKAIOIIETro
4yepe3 Harpys3ky. B 3aBUCMMOCTH OT MOJIy4eHHOro 3HaueHus Toka (mist cocrosiuuii «BKJIFOUEHO» u
«BBIKJITFOYEHO») muis BHeriHeH menu kaHana «DO»omnpeaensercss OAUH U3 CIECAYIOIINX CTaTyCOB:

— «0OpBIB 1eH/HATPYy3Ka OTCYTCTBYET» —ECJIM TOK I[EMH HArpy3KH MeHbIe 1,5MA;

— «Harpy3ka MOJKJIIOUeHa/HOpMa» — €ClIM BBIXOJHOW TOK HAaXOIuTCs B auamnasone 1,5 ...
2000MA;

— «Ieperpys3ka BbIX0Ja» — eCJIM BBIXOAHOU TOK Haxonutces B nuama3one 2000...260QuA;

«Be1xo1 K3» —ecnu BeixoqHo# Tok 0oibine 2600MA.

2.33 Moayab BBOIa-BbIBOA JUCKPeTHBIX curHanoB DI16D016-24DC

2.33.1 Hasuauenue

Mopayns DI16D016-24DE€ KPAVY3.857.038 npennazHadueH s BBOJAa M BBIBOJAA
JMCKPETHBIX CHTHAJIOB MOCTOSIHHOTO TOKAa ¢ HOMHHAJIBLHBIM HanpsbkeHueM 24 B, a takxke ais
H3MepeHus U POPMHUPOBAHUS TOKOBBIX CUTHAJIOB IIOCTOSIHHOT'O TOKA.

OcHOBHBIE OCOOEHHOCTH:

- KOHTPOJIb TEMITepaTypPhl MOTYJIS;

- OT/ICJIbHBIC JIMHUU MUTAHKS YIIPABJISIONIETO KOHTPOJIJICpa M KAHAIOB BBOJIa-BBIBO/IA;

- BO3MOXHOCTb PabOTHI MOJTYJISl B TYOJIMPOBAHHBIX CHCTEMAX;

- 16 kaHaOB TUCKPETHOTO BBO/JIA,

- 16 xaHaJI0B TUCKPETHOTO BBHIBO/IA,

- MHIUKAIUS

1) uHAMKAUSA TUTaHUS MOMYJIS,
2) WHAWKAIMS CUTHAJIOB OOMEHA I10 IIIMHAM JaHHBIX;
3) WMHIUKAIMs CTaTyca BXOI0B/BBIXOIOB.

2.33.2 CocraB moayns

Monyns DI16D0O16-24DE conepKur:

- ynpaBJsfomui  32-pa3psAHbIi MUKPOKOHTPOJUIEP C BHYTPEHHEH MaMsAThIO MPOrpamMM M
JAHHBIX;

- [IIT3Y nHa mare MOAYIS U XpaHeHUsI KOH(PHUTYpaluy U KaTuOpOBOK,;

- U30JINPOBAHHAas IrPyIIa KaHAJIOB JUCKPETHOIO BBOJA,

- U30JIMPOBaHHAas TPyYIa KaHaJIOB JUCKPETHOI'O BBIBOJA.

Moaysab yCTaHABIMBAETCS B CICHHAIBHBIA HIMHHBIA COCAUHUTENb (YHUBEPCATBHBIN IS
Bcex TUMOB Moxyinei koHTpoiuiepa [TJIK3000 koMIakTHOTO HMCHOJIHEHHs) U (UKCHpYETCs
NPY)KUHHBIM 32KMMOM Ha MOHTakHOW peiike. Ha mnepenHedl maHenu Kopiyca MOAYJIA
pacrionaraercst 0JIOK CBETOJMOJHONW MHIUKAIMM, a TAKKe KIEMMHBIH OJIOK C NpPYKUHHBIMU
3KMMaMHU JIJII MOHTa)ka BHEITHUX IIeTIel pUCyHOK 2.72.

2.33.3 Kanans! BBoga muckperHsix curaanos DI1-DI16

OcHOBHBIE 0COOEHHOCTH.

- 16 kaHaNOB TUCKPETHOTO BBOJIA, 00ObEIMHEHHBIX B OJHY TPYIIILY;
- TAJIbBAHWYCCKAST U30JISAIUS TPYIITBI KaHAJIOB JIUCKPETHOTO BBOJIA OT OCTAJBHBIX IICTICH;
- 3aIKTAa IeTel KaXKI0ro KaHalla TIo TOKY U HaIPSDKEHUIO;
- BO3MOXKHOCTbH Pa0OTHI TPYIIITBI KAHAIOB B IIPSMOI» U «00paTHOW IMOJISPHOCTH;

- IBa peKuMa pabOThl KAHAIOB JUCKPETHOTO BBOJA!
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1) «@oTeHIHAaIbHBIN» BXOI;
2) BXOJI THITA «CYXOM KOHTAKT».
JnarHoctTuueckue pyHKIIH:
- KOHTPOJIb OOPBIBA B LIEMH BXOJAHOTO CHTHAJIA;
- KOHTPOJIb KOPOTKOT'O 3aMbIKAHUS B IIEMTH BXOJHOTO CUTHAJIA.

2.33.4 Kanansr nuckpernoro BeiBoga DO1-DO16

OcHOBHBIE 0COOEHHOCTH.
- 16 xaHanOB AMCKPETHOTO BBIBOJA TUMA «TBEPAOTEIBHOE peie», 00beINHEHHBIX B OIHY
rpymiy,
- TaJIbBAHUYCCKas N30JIA0UsA prHHBI KaHaJ10B ,Z[I/ICerTHOFO BBOJA OT OCTAJIbHBIX IICIICH,
- 3aIUTAa IeTeH KaKI0ro KaHajla 10 TOKY U HalpsHKEHUIO;
- 3amuTra Heﬂeﬁ KaHaJIOB OT BBICOKOBOJIbTHBIX pa3p;1;[0B;
JMarHOCTHYCCKHE (DYHKITUU:
- KOHTpOHB O6pBIBa B II€IIX BXOJHOI'O CMIHAJa,
- KOHTPOJIb KOPOTKOTO 3aMBIKaHHSI B IIETTA BXOIHOTO CUTHAJIA,
- KOHTPOIIb AJIEKTPUIECKOTO COMPOTUBIICHHUSI HATPY3KU B COCTOSTHUM PAa30MKHYTOTO KITFOYa
JUTSL OTICHKH COCTOSIHHSI BO3MOYKHBIX HEHCIIPABHOCTEH B BBIXOHOM IICTIH;
- KOHTPOJIb TOKA, MPOTEKAIOIIETO Yepe3 HAarpy3Ky B mporiecce paboThl KaHama.

2.33.5 TexHu4YeCKHne XapaKTEPUCTUKH

Texuunueckue xapakrepuctuku moayis DI16D0O16-24Dnpusenenst B Tabnune 2.120.
Tabonuma 2.120

HaumenoBanue napamerpa 3HavyeHue

KoanuecTBo KaHajaoB

JIMCKpeTHOTO BBO/IA 16
JluckpeTHOro BBIBOJA 16
CocTOosiHME Ka)kKIOro BXOIa/BBIXOIA, COCTOS-
Nunnkanus
HUE MOJYJIS
Hamnpspkenue nuranust, B 10...30
["aGapuTHBIE pa3mepsl, MM, He Ooliee 1815040
Macca, T 380
[ToTpebmsieMblit TOK OT IUHBI, MA 15
[ToTpebnsieMbIii TOK ¢ TUTAaHUEM JATYUKOB,
MA 180
[ToTpebmnsieMbIii TOK ¢ MaKc. Harpy3KO# JIHcC-
KPETHBIX BBIXOJIOB, MA 30

Kangansl THCKPETHOTO BBOJA

Pexxumbl paboTHI TPYMIBI KAHATOB AUCKpeT- | JIBa peskuma paboThi:

HOT'O BBOJIA — QIOTEHIMAJIHHBIIN» BXOJ;

— BXOJ] TUNA «CYXOW KOHTAKT» C MUTAHUEM OT
BHEIIHET0 HCTOYHHKA,

l"anbBaHnveckas pa3sska, kB 1,5 rpynmbl OTHOCUTENTBHO OCTAJBHBIX IIETEH
MOLYJIA,
1,5rpynmsl OTHOCUTENLHO 3a3EMIICHHUS,
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HaumenoBanue napamerpa 3HavyeHue
[opor onpenenenus craryca uenu «O0pbIB
LEmn», MA 0...2
ITopor onpenenenus craryca uenu «lens
neaa», MA 2...4
[Topor onpenenenus craryca Henu
«BKJIIOUEHO», MA 4...9

«[IoTeHIINAILHBIN» BXOO

MakcumanbHOE BXOJHOE HaIpshKeHue, B

ITocrosuanoe 30

[apaHTHpOBaHHOE HAMPSDKCHUE JIOTHYe-
ckoit “1” (cocrosiaue “BKJI”), B

Ot 9 o 30nmocrostHHOE

apaHTHPOBAaHHOE HANpPsDKEHUE JIOTHYe-
ckoro “0” (cocrosuue “BbBIKJI”), B

Ot O no 6,2 nocrossHHOE

MaxkcuMalnbHBIA BXOIHOH TOK, MA

10,5

Bxox «cyx

OU KOHTAaKT»

MakcumanbHBIE TOK IIMTAHUS JATYUKOB
THIIA «CYXOH KOHTaKT» (IIpd KOPOTKOM 3a-
MBIKAaHUH JIUHUHI BXO/a), MA

10,5

CormnpoTHuBieHHE TIENU ISl TApaHTUPOBAH-
Horo ompeneneHusi coctostuuss “PA30OMK-
HYT” npu 10 MA nns BXoma «Cyxoil KOH-
TakT», KOM

CormnpoTHBiIeHHE TIENU ISl TapaHTUPOBAH-
HOTrO ompeneneHuss cocrosuus “3AMK-
HYT” npu 10 MA nis BXoma «Cyxoil KOH-
TakT», KOM

OrOno 4

Kanassl JAUCKPETHOT'O BBIBOJA

Pabouee nHanpsokenue, B

Ot 20 no 30 HOCTOAHHOTO TOKA

MaxkcuManbHBINA pabounii TOK, A 1,85
Y pOoBeHb HANIPSHKCHUS 3aIUTHI (ST — 3a-

3GMJIGHI/I6) Up(v\/-pE) B 75
Y pOoBEHb HANIPSHKCHUS 3aIUTHI (IICTTh —

uens) Upw-w), B 75
MakcumanbHoe pabouee HanpsikeHue Ug,

B 33,3
TodHOCTB ONpeeNeHUs BEIXOTHOTO TOKA B

muamnaszone 0,01...0,A, MA +3
TouHOCTB OMpeseneHus: BEIXOAHOTO TOKA B

muanazoue 0,1...0, A, MA +25
TouHOCTB OMpeseneHus: BEIXOAHOTO TOKA B

muanasoue 0,7...1,8%\, MA +50

Kanan nuranus JaTYNKOB

Hamnpspkenue nuranus kaHana, B 24
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HaumenoBanue napamerpa 3HavyeHue

MaxkcUMaIBLHBIN TOK KaHal, MA 100

3anuTa OT IPEBBIIIEHHUS IO TOKY Ha

2.33.6 VYerpoiicTBo 1 pabota
2.33.7 JuckpeTHbie BXOJIbI ¥ BBIXO/IbI

Kananel nuckpeTHOro BBOJA-BBIBOJA PACIIOIOKEHBI Ha ME30HHMHHOW IUIaTe, y KOTOPBIX
UMeeTCsl COOCTBEHHBI MUKPOKOHTPOJLIEP.

B kananbl BBOJA-BhIBOJIa BXOJAT 3JEKTPOHHBIE KOMIIOHEHTHI JIJISl MOAKJIIOUEHUSI BHEIIHUX
CUTHAJIOB M UX NpeoOpa3oBaHMs B BUJ, HEOOXOIMMBIN At 00pabOTKHM «0OIIel» 4YacThlo,
AJIEKTPOHHBIE KOMITIOHEHTHI, 00ECIIeUnBalONINe TaIbBAHUYECKYIO U3OJISINI0, 1 KOMIOHEHTHI,
(dbopMupyIOIIUE MUTAHUE «HU30JTUPOBAHHOI» YACTH.

Ilenun kaHama gucKpeTHOro BBoga «DI» tuma «ruckperHsiii Bxox 24 B / cyxoif KOHTaKT»
MpeIHa3HAYeHBI U MOJKIIOUEHUS! BHEIIHUX WU BCTPOCHHBIX MCTOYHHKOB HOMHHAIBHBIM
HanpsbkeHneM 24 B MOCTOSIHHOTO TOKa WM MOAKIIOUYEHUS TaTYUKOB C BBIXOJIOM THIIA «CYXOH
KoHTakT». Llenu 3ammineHsl camoBoccTaHaBuBaromumMes npenoxpanurenem 0,1 A u umeror
3aImuTy OT nepeHanpsykeHus ceoie 30 B.

Kaxnplii kaHal JTUCKPETHOTO BBOJA HUMEET DJEKTPUYECKHE IEeMHU JUIsl ONpeaeTeHUs
COCTOSIHHMSI BXOJHOT'O CUTHAJIa U LI€JIOCTHOCTH BHEUTHEH Liemu:

— OTCYTCTBHE KaKOTO-THOO BXOJHOTO CHUTHajia (CTATyC «OOpBIB IICMM>): BHENIHSIS LENb Ka-
HaJIa TUCKPETHOT'O BBOJIa pa30MKHYTA, TOK BXOJHOTO CUTHAJIa OTCYTCTBYET WJIM OTPAaHUYCH B TUaIa-
30H€e 0...1,9MA; nornueckuii «0» CTaTyc «iemnb 1eaa»): BHEMIHSIS b KaHaxa JUCKPETHOrO BBOIA
Pa30MKHYTa, TOK BXOJHOTO CHUTHAJIa OTPAHHYMBAETCS COMPOTHUBICHUEM PE3UCTOPA, BKIFOUEHHOTO
napajuieIbHO KOHTaKTaM BHEIIIHETO ycTpoiicTBa Ha ypoBHE 2,0...3,9MA;

— Jormyeckas «1» CraTyc «aiemnp 1ena»): BHEIHIS 1IeMb KaHajla TMCKPETHOTO BBOJIA 3aMK-
HyTa , TOK BXOJHOTO CHTHAJIa OTPAaHUYCH dJIEMEHTAMH KaHalla JUCKPETHOTO BBOJA M COMTPOTUBIICHU-
eM pesuctopa (MpU HATUYUK) , BKIIOYCHHOTO MapauieIbHO KOHTAKTaM BHEIIHET0 yCTPOWCTBA Ha
yposse 4,0...9,0mA).

[eru kanaioB «DO» mUTAOTCS OT BHENTHETO0 MCTOYHHMKA HANPsHKCHHS, HOMUHAIIbHOE pabo-
yee HanpspkeHue (24 + 1)B nocTosHHOTO Toka. MakCHMalbHBIM TOK OJHOTO KaHaja He Oojee 2 A.
[lenu 3anuiieHbl CaMOBOCCTAHABIMBAIOIIUMCS MPEAOXPaHUTENIEM 2 A U UMEIOT 3allUTYy OT MepeHa-
npsokernii cebimie 30 B. MakcuManbHbIi TOK rpynmbl kKaHanoB «DO»orpannueH npeaoxpaHuTeneM
4 A. Jlns xaxnaoro u3 kanamoB «DO» B coctostaun «BBIKJIFOUEHO» cymecTByeT BO3MOXHOCTh
OTIpPECIIATh 3HAUCHUE COMPOTUBIICHUS MOJKIIOUESHHOW HArpy3KH JIJIsi OLICHKU COCTOSIHHS BHEIIHEH
LENU UM OTKJIOHEHUs MapaMeTpoB Harpy3Ku OT 3aJaHHbIX 3HaueHuil. B mporecce oneHku cocros-
HUS Lenu Ui Kaxaoro kaHama «DO» ompeaensercs CONPOTUBICHHE MOIKIIOYCHHONW HArpy3KH,
U3MepsieTcs HanpsHKeHUE MUTaHUs M paCCUUTHIBAETCS] 3HaUEHHE TOKA, KOTOPBIM OyleT mpoTeKarh Mo
[[eNU Harpy3ku mocie nepexonaa kanana «DO»B cocrosane «BKJIFOUEHO». g kaxaoro kaHaia
«DO» B cocrostnun «BKJIFOUEHO» HenmpepbIBHO OCYIIECTBISETCS OMpEeeHUEe 3HAaYEHUs TOKa,
MPOTEKAOIIEro Yepe3 Harpy3ky. B 3aBHCHMOCTH OT MOJIyYEHHOTO 3HAYCHHUsS TOKa (Ui COCTOSIHWI
«BKJIKOUEHO» u «BBIKJIFOYEHO») nns BHemmHel mnenu kanaina «DO» ompepesnsieTcs OQuH U3
CJIETYIOIIHUX CTaTyCOB:

— «OOpBIB 1enu/HArpy3Ka OTCYTCTBYET» —€CITH TOK IICMH HArpy3ku MeHbine 1,5MA;

— «Harpyska MoJKII0ueHa/HOpMa» —eCIi BBIXOHOM TOK HAXOIUTCS B TUANA30HE

1,5 ... 2000uA;

— «eperpys3Kka BBIX0J/1a» —eClid BBIXOIHOM ToK HaxoauTcs B quamnazone 2000...260QuA,;

— @wpixox K3» —ecnu BeIxoaHo# TOK Oobire 2600MA.
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2.34 Moayab BBOAa-BbIBOa TUCKPETHBIX curnagoB DI22D0O8-24D-C

2.34.1 Hasnauenune

Monynb BBOJIa — BeIBOJa JUCKpeTHBIX curHainoB KPAY3.857.03%pennaznauen st BBoaa
Y BBIBOJIA IMCKPETHBIX CUTHAJIOB MTOCTOSHHOTO TOKA C HOMUHAIBHBIM HamnpspkeHueM 24 B.

OCHOBHBIE OCOOEHHOCTH:
- KOHTPOJIb TEMITEpaTyPhl MOTYJIS;
- OT/ICTIbHBIC JTMHUH MMUTAHUS YIIPABJISIONIET0 KOHTPOJUIEpa U KAaHAJIOB BBO1a-BBIBO/IA,;
- BO3MOXHOCTb PabOTHI MOJTYJISl B TYOJIMPOBAHHBIX CHCTEMAX;
- 22 kaHana IUCKPETHOTO BBOJIA,
- BOCEMb KaHAJIOB JTUCKPETHOTO BBIBOJIA,
- MHIUKAIUS

1) uHAMKAIUSA TUTaHUS MOMIYJIS,

2) UHAMKAIMS CHTHAJIOB OOMEHA 110 IIMHAM JaHHBIX;

3) WHIUKAIWs CTaTyca BXOI0B/BBIXOIOB.

BHuemnuii Bux Moyt — TUIOBOM it Becex moxayielt konTposepa [IJIK3000 kommakTHOTO

HCIIOJTHCHUS.

2.34.2 CocraB Mopyst

Monynb COEPKUT:
- ynpasJsfolni  32-pa3psAHbIi MUKPOKOHTPOJUIEP C BHYTPEHHEH MaMsAThIO MpOorpamMMm M
JAHHBIX;
- [IIT3Y nHa nmate MOAYIS U XpaHeHUsI KOH(PHUTYpaluy U KaTuOpOBOK;
- N30JIMPOBAHHAas TPYIIIA KaHAJIOB JUCKPETHOIO BBOAA;
- U30JIMPOBaHHAas TPyYIIa KaHAJIOB JUCKPETHOI'O BBIBOJA.

Moysb BCTaBJISIETCS B CIIENUANBHBINA IIMHHBIA COSAMHUTEND (YHHBEPCAIBHBIN I BCEX THIIOB
moxyeit koutpoiutep [TJIK3000 koMIakTHOTO MCIONHEHHS) U (PUKCHPYETCS MPYKUHHBIM 38KUMOM
Ha MOHTa)XHOH peiike. Ha mepennHeit manenu Kopryca MOIYJsS pacroJiaraercs OJOK CBETOIUOIHOM
UH/IMKALUHY, a TakKe KIEMMHBIH OJIOK C MPYKUHHBIMU 3KHMaMH Ui MOHTa)Ka BHEUIHMX LIENeH
pucyHoK 2.72.

2.34.3 Kanansr nuckpernoro Beoaa DI1-DI122

OcHOBHBIE 0COOCHHOCTH:
- 22 KaHaJa TUCKPETHOTO BBOJIA, TPU TallbBAHWYECKH M30JIMPOBAHHBIC TPYIIIIHI;
- raJIbBAHUYECKAs H3OJISLIMS TPYIIT KaHAIOB JIUCKPETHOTO BBOA OT OCTAIbHBIX IICTICH;
- 3aIlIMTa [eMel KaKI0ro KaHalia 1o TOKY U HalpsDKCHHUIO,
- BO3MOKHOCTB paOOTHI TPYIIIEI KAHAIOB B <«IIPSAMOM» M «OOpaTHON» MOJIAPHOCTH;
- ZIBa pexxrMa paboThl KaHAJIOB JUCKPETHOTO BBOJIA!
1) «I0TCHIUATBHBIN» BXO;
2) BXOJI THIA «CYXOH KOHTAKT».
JlnarHocTHuecKue yHKIUH:
- KOHTPOJIb 0OpBIBA B [IEMH BXOJAHOTO CHTHAJA;
- KOHTPOJTb KOPOTKOT'O 3aMBIKaHHUS B IIEMTH BXOJIHOTO CHUTHAJIA.

2.34.4 Kanainsr quckperHoro BeiBoga DO1-DOS8

OcHOBHBIE 0COOEHHOCTH
- BOCEMb KaHAJIOB JUCKPETHOTO BBIBOJA THUIA «TBEPIOTEIBHOE peje», OObEINHEHHBIX B
OJIHY TPYIIY;
- TalbBaHMYECKAas U30JISIMS TPYIIBI KAHAJIOB AMCKPETHOTO BBOAA OT OCTAJIBHBIX IIEHEH;
- 3alIUTa IeTel KaX10ro KaHaia 1o TOKY M HalPsHKEHUIO;
- 3aIUTa IeTIel KaHAIOB OT BRICOKOBOJIBTHBIX Pa3psi/iOB.
JuarHoctuueckue QpyHKIUH:
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- KOHTPOJIb OOpBIBA B IIETIH BBIXOJHOT'O CHTHAJIA,
- KOHTPOJIb KOPOTKOI'O 3aMbIKaHHs B LIENN BBIXOJHOT'O CUTHAIA;
- KOHTPOJIb IEKTPUYECKOTO CONPOTUBIIEHUSI HATPY3KH B COCTOSIHUM PAa30MKHYTOI'O KIIIOYa
U1l OLIEHKU COCTOSIHUSI BO3MOXKHBIX HEUCIIPABHOCTEH B BHIXOJHOM LieNH;
- KOHTPOJIb TOKA, MPOTEKAIOIIET0 Yepe3 Harpy3Ky B Mpolecce paboThl KaHaa.

2.34.5 TexHU4YeCKHEe XapaKTEPUCTUKH

Texuuueckue xapakrepuctiuku moayis DI22D0O8-24D — Gipuseznens! B Tabnune 2.121.
Tabnuma 2.121

HaumenoBanue napamerpa 3HavyeHue

KoanyecTBO KaHaI0B

JIMCKpeTHOTO BBO/IA 22
JluckpeTHOTO BBHIBOJA 8
CocTosiHME KaXJI0TO BXO0Ja/BBIX0JIa, COCTOS-
anukanms
HUE MOJTYJIs
Hamnpspkenue nuranust, B 10...30
["abapuTHbIE pa3mepsl, MM, He Oojee 181540
Macca, r 380
[ToTpebsieMblii TOK OT IIUHBI, MA 30
[ToTpebnsieMblii TOK OT HIMHBI C THTAHUEM
IaTYNKOB, MA 50
MakcumanbHbI TOK Harpy3ku OJHOTO JHUC-
KPETHOTO BBIXOAA, MA 2000
CyMMmapHbIii TOK Harpy3kd TpyHIbl JuC-
KPETHBIX BBIXOJIOB, MA 4000

Kangansl THCKPETHOTO BBOJA

JlBa pexxuma paboThI:

Pexxumbl paGOTHI TPYNIBI KaHAIOB JUCKPET- | — «(IOTCHIUAIBHBIIN» BXO/,

HOT'O BBOJIA — BXO/JI TUIA «CYXOH KOHTAaKT» C MUTaHUEM OT
BHEIITHETO HCTOYHHKA

1,5 rpynnbl OTHOCUTENBHO OCTaJbHBIX ILiENeEH
["anbBaHn4eckas pa3psska, kB MOJTYJIS;
1,5 rpynnbl OTHOCUTENBHO 3a3€MIICHHS

ITopor ompenenenus cratyca uenu «OOpHIB

LEmn», MA OrOpmo 2
Ilopor ompenenenust craryca uenu «llemnb

neaa», MA Or2no4
[Topor onpenenenus craryca uenu «BKJIHO-

YEHO», MA Or 4 110 10,5

«[ToTeHIINAILHBIN» BXOO

MakcumanbHOE BXOJHOE HalpsbkeHue, B MocTosuuoe 30

["apanTUpOoBaHHOE HANPSKEHUE JIOTMYECKOU

“1” (cocrosinue “BKJI"), B IMocrosirHoe ot 9 mo 30
[apaHTHPOBAHHOE HANPSKEHHE JIOTHIECKOTO

“0” (cocrosHue “BbBIKJI"), B [Mocrosiaaoe ot 0 o 6,2
MaxkcuManbHBIA BXOJHOH TOK, MA 105
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HaumenoBanue napamerpa

3HauyeHue

Bxoa «cyXoH KOHTAKT»

MaxkcuMalnbHBIA TOK ITUTAHUSA NATYUKOB THIIA
«CyXOM KOHTAKT» (P KOPOTKOM 3aMbIKAaHHH
JWHAN BXO/a), MA

10,5

ConpoTtuBieHue 1enu il TapaHTUPOBAHHO-
ro onpenenenus cocrosaus “PASOMKHYT”
npu 10 MA a5 BX0/1a «CyXoi KOHTAaKT», KOM

> 50

ComnpoTuBICHHE TIENU JUISI TapaHTUPOBAHHO-
ro ompeneneHuss cocrosinusg “3AMKHYT”
npu 10MA 11 BXOJa «CyX0oi KOHTaKT», KOM

OrOmo 4

Kanasr AUCKPETHOI'O BBIBOJAA

Pabouee HanpsikeHue, B

Ot 20 o 30 moCTOAHHOTO TOKA

MakcumanbHbIM pabounii TOK, A 1,85
VY poBeHb HANPSHKCHHS 3alUTHI (IICTTh — 3a-

3GMJIGHI/IG) Up(v\/-pE) B 75
Y poBeHb HANIPSHKCHHS 3aIUTHI (IICTTh —

uens) Upw-w), B 75
MakcumanbHoe pabouee HanpshkeHue Ug,

B 33,3
To4YHOCTP OMpe/IeIIeHUsT BEIXOHOTO TOKA B

muamnaszone 0,01...0,A, MA +3
To4YHOCTP OMpe/IeIIeHUsT BEIXOHOTO TOKA B

muamnasone 0,1...0,7A, MA +25
TouHOCTB OMpeseneHus: BEIXOAHOTO TOKA B

muanasone 0,7...1,8%\, MA +50

2.34.1 Ha3HaueHHe KOHTAKTOB pazbeMa XS1moaKII0YeHNsT BHEIIHUX IeTel

Tabnuma 2.122

Homep kontakrta | HaumeHoBaHue nenu Onucanue curuaJa
1 +24V_DO [Tnroc muranus 248 xananos DO
2 +24V_DO [Troc nuranus 24B kananos DO
3 DO1 JuckperHsiii Bbixom Nel
4 DO2 JuckpetHsiii Bbixog Ne2
5 DO3 JluckpeTHblii Bbixom Ne3
6 DO4 JluckpeTHbIii Boixom Ned
7 DO5 JuckpetHpiit BeIxoa Ne5
8 DO6 JIuckpeTHbIH BbIxoa Ne6
9 DO7 JuckpeTHbIi Bhixom Ne7
10 DO8 JuckpetHsbiii Bbixoa Ne8
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Homep koHTakTa

HanmenoBanue nenu

Onucanue CUrHAJIA

11 COMDO1_8 Munyc nutanus 24B kananos DO

12 DI1 JuckperHsriii Bxo Nol

13 DI2 JuckperHslii Bxo Ne2

14 DI3 HuckpetHsiii Bxoa Ne3

15 Dl4 JuckperHsiii Bxoq Ned

16 DI5 JuckperHslit Bxoa NeS

17 DI6 HuckpetHslii Bxoa Ne6

18 DI7 JuckpertHsrii Bxoq No7

19 Di8 JuckperHsiii Bxo Ne8

20 DI9 JuckpetHsriii Bxo Ne9

21 DI10 Huckpetnsiii Bxoa NelO

22 COMDI1_10 OOt BRIBOA JUCKPETHBIX BX0a0B Nel...10
23 DI11 Juckpernsriii Bxoq Noll

24 DI12 Juckpernsriii Bxog Nol2

25 DI13 Juckperusiii Bxoq Nel3

26 DI14 Huckpernsiii Bxoq Nel4

27 DI15 Huckpetnsiii Bxox Nel5

28 DI16 JuckperHsiii Bxoq Nel6

29 COM_DI11 16 OOt BRIBOA TUCKPETHBIX BX0M0B Nell...16
30 DI17 Juckpernsriii Bxog Nol7

31 DI18 JuckperHsiii Bxoq Nel8

32 DI19 Juckpernsiii Bxoq Nel9

33 DI20 Huckpernsiii Bxoq Ne20

34 Di21 JuckperHsiii Bxoa Ne21

35 DI22 JuckperHsriii Bxog No22

36 COM_DI17_22 OOt BRIBO JUCKPETHBIX BX00B Nol7...22
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2.35 Moay.ab BBOJa-BbIBO/Ia AHAJOTOBBIX M JUCKPeTHBIX curHanoB DAH-102-C

2.35.1 Hasnauenune

Monyne BBOJAa —BBIBOJA AaHANOTOBBIX U JHUCKpeTHhIX curHamoB KPAY3.857.040
MpelHa3HaueH IS BBOJAa M BBIBOJA JWCKPETHBIX CHUTHAJIOB TIOCTOSHHOTO TOKa C
HOMHUHAIILHBIM HampspkeHueMm 24 B, a Takke H3MEPeHHUs CUTHAJIOB TMOCTOSHHOTO TOKa B
nuanasone 4...20MA ¢ mogaepskkoit mudposoro nmporokosa HART.

OCHOBHBIE OCOOEHHOCTH:

- KOHTPOJIb TEMITEpaTypPhl MOTYJIS;

- OT/ICTIbHBIC JTMHUH MMUTAHUS YIIPABJISIONIETO0 KOHTPOJUIEpa U KAaHAJIOB BBO1a-BBIBO/IA,;

- BO3MOXHOCTb PabOTHI MOJTYJISl B TYOJIMPOBAHHBIX CHCTEMaX;

- 10 kaHamoB IUCKPETHOTO BBOJIA,

- BOCEMb KaHAJIOB TUCKPETHOT'O BBIBOJIA,

- YEThIpe KaHaJla aHaJIOTOBOI0 BBOJ1a ¢ BcTpoeHHbIM HART—monemom;

- JIBa KaHaJla aHAJIOTOBOT'0 BBIBOJIa ¢ BcTpoeHHBIM HART—monemowm;

- MHIUKAIUS

1) wHAMKAIUSA TUTAHUS MOYJIS;
2) WHAWUKAIMS CUTHAJIOB OOMEHA I10 IIIMHAM JaHHBIX;
3) MHOMKAIHKS CTaTyca BXOA0B/BBIXO/IOB.
BHuemnuii BUx Moy — TUIOBOM it Becex moayielt konTposepa [TIJIK3000 kommakTHOTO
HCIIOJTHEHMS.

2.35.2 CocraB MoyJst

Monyne DAH-102-C conepxur:
- yOpaBIAOMMN 32Pa3psAaHblii MUKPOKOHTPOJIJIED C BHYTPEHHEH MaMATBIO MPOTpaMM M
JAHHBIX;
- [IT13Y Ha nmaTe Momyns A XpaHeHUs! KOHDUTYypaluy U KaTHOPOBOK;
- U30JIMPOBAHHAs IPYIa KaHAJIOB JUCKPETHOI'O BBO/JIA,
- U30JIMPOBaHHAas TPyIINa KaHaJIOB JUCKPETHOT'O BHIBOJA,
- U30JIMPOBAHHAs IPYIIIBI KaHAJIOB aHAJIOTOBOTO BBOJIA,
- U30JIMPOBAHHAs TPYIIIBI KAHAJIOB aHAJIOTOBOTO BBIBO/IA,;
- BcTpoeHHble HART MoeMbl 17151 Kaxk10# U3 TPYII KaHAJIOB aHAJIOTOBOTO BBOJIa-BhIBO/IA.
Moaysb yCTaHaBIMBAETCS B CICIHMAIBHBIN IMIUHHBIN COCTUHUTENDb (YHUBEPCATBHBIN I BCEX
tunoB moxayier [1IJIK3000 koMITakTHOTO MCHOJHEHHs) W (QUKCHPYETCS NMPYKUHHBIM 32)KHMOM Ha
MOHTQXHOM peiike. Ha mepemneil manenwm kopmyca MOJIYJS pacrosiaraercs OJIOK CBETOIUOIHOU
WHIWKAIMHN, a TaKXKEe KIEMMHBIH OJOK ¢ MPYXUHHBIMUA 32)KUMaMH NIl MOHTa)Xa BHEIIHUX Iernei
pucyHOK 2.72.

2.35.3 Kanansr nuckpernoro Beoaa DI1-DI10

OcHOBHBIE OCOOCHHOCTH.
- 10 kaHanmoB IUCKPETHOTO BBOJIA,
- TaJIbBAaHWYCCKAsT U30JISAIUS TPYII KaHAJIOB JUCKPETHOT'O BBOJIA OT OCTAIBHBIX IICTICH;
- 3alUTa eMel KaXI0ro KaHaia 1o TOKY M HAIPSHKCHHUIO;
- BO3MOXKHOCTb Pa0OTHI TPYIIITBI KAHAIOB B IIPSMOI» U «00paTHOW MOJISPHOCTH;
- IBa peKrUMa pabOThl KAaHAJIOB TUCKPETHOTO BBOJIA!
1) «oTeHIMATBHBIN» BXO;
2) BXOJI THIIA «CYXOM KOHTAKT».
Jlnarnoctuyeckue QyHKITUH:
- KOHTPOJIb OOpBIBA B IIEMH BXOHOTO CHTHAJIA,
- KOHTPOJIb KOPOTKOTO 3aMBIKAHHSI B IIETTA BXOIHOTO CUTHAJIA.
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2354 Kanansr nuckpernoro BeiBoga DO1-DO8

OcHOBHBIE 0COOCHHOCTH.
- BOCCMb KaHaAJIOB I[I/ICerTHOI‘O BbIBOJIa THIIA «I‘BepI[OTeJIBHOG pene», OGT;GI[I/IHGHHBIX B
OJIHY TPYIIY;
- TaJIbBAHUYCCKas N30JIA0UsA prHHBI KaHaJ10B ,Z[I/ICerTHOFO BBOJIa OT OCTAJIbHBIX I.[el’[eﬁ;
- 3aIUTAa IeTeH KaKI0ro KaHajla Mo TOKY U HalpsHKEHUIO;
- 3amuTra Heﬂeﬁ KaHaJIOB OT BBICOKOBOJIbTHBIX pa3p;1;[0B.
Jlnarnoctuueckue (QyHKITUH:
- KOHTpOHB O6pBIBa B II€IIHX BBIXOJHOI'O CUIrHAla,
- KOHTPOJIb KOPOTKOTO 3aMBIKaHHSI B IIETTA BEIXOJHOTO CUTHAJA;
- KOHTPOIIb AJIEKTPUIECKOTO CONMPOTUBIICHHUSI HATPY3KU B COCTOSTHUM PAa30MKHYTOTO KITFOYa
JUTSL OTICHKH COCTOSIHHSI BO3MOYKHBIX HEHCIIPABHOCTEH B BBIXOHOM IICTIH;
- KOHTPOJIb TOKA, IPOTEKAIOIIETO Yepe3 Harpy3Ky B Mpoiiecce padoThl KaHaia.

2.35.5 Kanansr aganorosoro ssoga All-Al4

OCHOBHBIE OCOOCHHOCTH:
- YeThIpe KaHaJIa aHAJIOTOBOT'O BBOJIA THIIA «QHAJIOTOBBIN BXOJ 4-20MA »;
- «curma-gensta» AT (paspsaHocTs 24 OUT) [T KaXI0TO KaHaja;
- OT/ICTILHOE BHEITHEE MUTaHUE TPYII KaHAJIOB aHaJIOrOBOT'O BBOJIA;
- TAJIbBAaHWYECKAsl U3OJISIIHUS TPYI KaHATIOB aHAIOTOBOTO BBO/IA OT OCTAIBHBIX IEMeH;
- 3aIKTAa IeTeH KakI0ro KaHalla TIo TOKY W HalPsDKEHUIO;
- BO3MOXHOCTh KOH(GUTYPHPOBAHUS KAXKJIOTO KaHANa JJisl TIOJKIIOYCHHS aKTUBHOTO WJIM Tac-
CHBHOTO JaT4YHKa.
Jnarsoctuueckue QpyHKIUH:
- KOHTPOJIb HEMCIIPABHOCTEH B IEIAX BXOJHOTO CHTHAJA;
- KOHTPOJIb BBIX0J1a TOKOBOTO CHTHAJa 3a TPAHMIIBI pad0vyero auarnazoHa,
- orka3z HART-monema;
- KayecTBO oOMeHa 1o 1udposomy kanainy HART.

2.35.6 Kanansr aganorosoro seisoga AO1-AO2

OcHoBHBIE 0COOCHHOCTH:
- IBa KaHaJia C TPYNIIOBOM rajJbBaHUYECKOMN pa3BsI3KOMH;
- TUarHOCTHKA OOPHIBA JIMHUH MOJIKIIIOUEHUS HATPY3KH,
- BOBMOXHOCTh IPUMEHEHUS B PE3EPBUPOBAHHBIX CHCTEMAX.
JINarHOCTUPYIOTCS CIEAYIOIIHME HEUCIIPABHOCTH
- 00pbIB JTUHHH CBS3M (IPOrpaMMHO OTKIO4aeMas (GyHKIHs), paboTaeT TOJIBKO IMPH
HCHYJICBOM BBIXO/IHOM CUTrHalie,
- xauecTBO oOMeHa mo nupposomy kanany HART (orka3 HART-momema, ommbka mpuema
JIAHHBIX, OTCYTCTBUE OTBETA OT BHELIHETO YCTPOICTBA).

2.35.7 TexHnueckue XxapakTepUCTUKU

Texandeckue xapakrepuctuku Moayiasi DAH-102— Cnopusenens: B Tabiuie 2.123.
Tab6nuna 2.123

HanmeHoBaHme mapamerpa 3HauyeHue

KonnyecTBO KaHaI0B

JluckpeTHoro BBOJIA 10
JIMCKpETHOTO BHIBO/IA 8
AHaJI0roBoro Beoaa 4
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HaumenoBanue napamerpa

3HauyeHue

AHaOroBoro BLIBOJIA

2

CocTosiHUE KaXXIOro BXOIa/BBIXOIA, COCTOS-

Nunnkanus

HUE MOAYJIS
Hanpsixenue nuranust, B 10...30
["abapuTHbIE pa3mepsl, MM, He Oojee 181540
Macca, T 380
[ToTpeOsieMblii TOK OT IIUHBI, MA 50
[ToTpebnsieMblii TOK OT HIMHBI C THTAHUEM 200
AaTYNKOB, MA
Tox Harpy3ku OJHOTO TUCKPETHOT'O BBIXOAA,
max,MA 2000
CyMMmapHbIii TOK Harpy3kd TpyHIbl JHC-
KPETHBIX BBIXOJIOB, MA 4000

Kananbl 1uckpeTHoro BBojia
JlBa pexxuma padoThI:

Pexumbl pa®oThl Tpymimbl KaHAJIOB JUCKPET-
HOTO BBOJA

— QIOTEHIIMAIBbHBINAY» BXO/I,
— BXO TUIIA «ny0ﬁ KOHTAKT» C IIMTAHUEM OT
BHEIIIHETO0 UCTOYHUKA

l"anbBann4eckas pa3sska, kB

1,5 rpynnbl OTHOCUTENBHO OCTaJbHBIX IENeEH
MOJTYJIS;
1,5 rpynnbsl OTHOCUTENBHO 3a3€MIICHHS

[Topor ompenenenust craryca nemnu «OOpHIB

nenu», MA OrOmo 2
Ilopor ompenenenust craryca uenu <«llemnb

neaa», MA Or2no4
[Topor onpenenenus craryca uenu «BKJIHO-

YEHO», MA Or 4 10 10,5

IHoTeHIMAILHEIN» BXO

MakcumanbHOE BXOJHOE HalpsbkeHue, B

IToctosaaoe 30

["apanTHpOBaHHOE HANPSKEHUE JIOTMYECKOU
“1” (cocrosiaue “BKJI”), B

ITocrostaroe ot 9 o 30

[apaHTHPOBaHHOE HAMpPSKEHHUE JIOTHYECKOTO
“0” (cocrosiaue “BbIKJT”), B

ITocrosunoe ot O 10 6,2

MaxkcuManbHBIA BXOJHOH TOK, MA

10,5

BxoI «cyXol KOHTaKT»

MaxkcuManbHBIN TOK MMUTAaHUS TATYUKOB THUIIA
«CyXOM KOHTAKT» (IpU KOPOTKOM 3aMbIKAaHHH
JWHAN BXO/aa), MA

10,5

ComnpoTuBiIeHHE TIENU JUISI TapaHTUPOBAHHO-
ro onpenenenus cocrosuus ‘PASOMKHYT”
npu 10MA 111 BXOJa «CyXOi KOHTaKT», KOM

>50

COHpOTI/IBJIeHI/Ie e ajist I‘apaHTI/IpOBaHHO-
ro ompeneneHuss cocrosiuus “3AMKHYT”

npu 10MA a5 BX0o1a «CyxXoi KOHTaKT», KOM

OrOno 4
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HaumenoBanue napamerpa

3HauyeHHne

Kagajpl JUCKPETHOI'O BRIBOJIA

Pabouee nanpspxenue, B

Ot 20 o 30 1OCTOAHHOTO TOKA

MaxkcuManbpHbINA pabounii TOK, A 1,85
YpoBeHb HANPSHKCHHS 3alUThI (IeTb — 3a-

SCMJ'ICHI/IC) UP(W_pE) B 75
YpoBeHb HampsDKEHHs 3amuThl  (Lenb —

nens) Upw-wy, B 75
MakcumanbHoe pabouee Hampsbkenue Uc,

B 33,3
TouyHOCTB OmNpeneneHus: BHIXOJHOTO TOKa B

muanasoue 0,01...0,A, MA +3
TouyHOCTB OmnpeneneHus: BHIXOJHOTO TOKa B

muanasone 0,1...0,7A, MA +25
TouyHOCTB OmpeneneHus: BHIXOJHOTO TOKA B

muanasoue 0,7...1,8%\, MA +50

Kanasinl aHagorosoro BBoJa

Tum Bxomos

BXOI[I:I AHaAJIOT'OBBIX CHI'HAJIOB IIOCTOAHHOI'O
TOKa

JlnanazoH pabouyux 3HAYCHUH TOKa, MA Ot 4 o 20
Paspsgaocts AL, 6ur 24
Bpewms uzmepenus, Mmc o 2
JlomycTrMoe HampshKeHue Ha Bxoje, B 30
MakcumanbHOe HalpsbkeHue Ha Bxoje, B 33,3
3amuTa OT IPEBHIIICHUS 110 TOKY Jla
OrpaHuueHne BXOJHOTO TOKa, MA 26,5
[Ipenen momyckaeMoil OCHOBHOW MpPHUBEICH-

HOW morpemHocTd, % OT AMana3oHa u3Mepe-

HUH +0,1
[Ipenensr pomycTUMON  JONOJHUTENBHOM

MPUBEACHHON MOrPEIIHOCTH, BBI3BAHHOU H3-

MEHEHUEM TEeMIEepaTyphl OKpYXKarollel cpe-

b1, %/1 T +0,00125

Kanan nutanust JaTYHKOB

Hamnpsixenue nuranus kaHana, B 24
MaxkcuMaIbHBIA TOK KaHall, MA 100
3amuTa OT IPEBHIIICHUS 110 TOKY Jla
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HaumenoBanue napamerpa

3HauyeHue

Kanansl aHajioroBoro BeIBOIA

Tun BEIX0I0B

BBIXOI[I)I AHAJIOTOBBIX CUTHAJIOB ITOCTOSHHOI'O
TOKa

Pabounii nuana3oH BBIXOIHBIX CUTHAJIOB, MA Ot 4 no 20

Paspsanocts LIAIL, 6ut 16

MaxkcuManbHOE CONPOTHBICHHUE HArpys3KH,

Om 500
Hanpsokenue nutanusi BhIXOJa (B pexkuMe

(GbopMUPOBaHUS CUTHAJIOB MOCTOSIHHOTO TOKa

npu oOpbIBa JHHUY), B 24
Pacno3naBanne HEMCIIPABHOCTH JIMHUU Ha
3amura OT IPEBBILICHUS 10 TOKY Ha
3amuTa OT TOMagaHusl CTOPOHHETO Hamps- Jla

KEHUS
[Ipenen momyckaeMoil OCHOBHOW MpPHUBEICH-

HOW morpenrHocty, % oT nuanazoHa u3Mepe-

HUH +0,1
[Ipenensl nONyCTUMOM  JOMOJHUTEIBHOMN

MPUBEACHHON MOTPEUIHOCTH, BBI3BAHHOW W3-

MEHEHHEM TEMIIEPATYyPbl OKPYKAIOLICH Cpe-

1e1, %/1 € +0,00125

2.35.8 Ha3naueHne KOHTaKTOB pazbeMa XS1moaKII0ueHUs BHEIIHUX Tenen

Tabnuma 2.124

Homep
KOHTAKTA HaumenoBanue uenu Onucanue curuaJa

1 +24V_DO [Troc muranus 24B kananos DO
2 +24\V_DO [Tnroc muranus 24B xananos DO
3 DO1 JuckperHsiii Bbixom Nel

4 DO2 JuckpeTHbIii Bhixo Ne2

5 DO3 JuckpetHsiit Beixoa Ne3

6 DO4 JluckpeTHbIii Bbixoa Ned

7 DO5 JuckpetHbiit BbIxoa NeS

8 DO6 JuckpetHbiii BbIxoa Ne6

9 DO7 JuckpeTHbIi Bhixom Ne7

10 DO8 JuckpetHpiii BbIxoa Ne8

11 COMDO1_8 Munyc nutanus 24B kananos DO
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Homep

HaumenoBanue nenu

Onucanue CUrHaJIa

KOHTAaKTAa

12 DIl JuckperHsiii Bxoa Nel

13 DI2 JuckperHslii Bxo Ne2

14 DI3 HuckpetHsliii Bxoa Ne3

15 Dl4 JuckpetHsiii Bxog Ned

16 DI5 JuckperHslit Bxoa NeS

17 DI6 JuckpetHsriii Bxo No6

18 DI7 JuckperHslii Bxoa Ne7

19 Di8 JuckperHslii Bxoa Ne8

20 DI9 JuckpetHsriii Bxo Ne9

21 DI10 Juckperusiii Bxoq Nel0

22 COMDI1_10 OOt BRIBOA TUCKPETHBIX BX0a0B Nel...10

23 DAC+24V [Tnroc muranus 248 kananos LAl

24 AGND_DAC Munyc nutanus 24B kananos LIAII

25 OUT_DAC1 Amnanorosbiit Berxoa Nel

26 OUT_DAC2 AHanorosIii BeIxoj Ne2

27 +24V -AIN1 Hmf)c NHUTaHUS [T TacCUBHOTO Aatdnka Nel / 06-
— NIMHA TPOBOJI JJIsl AKTUBHOTO JaTunka Nol

28 +AIN1 Amnaiorossii Bxog Nel

29 424V -AIN2 Hmf)c MUTAHUS [T TTACCUBHOTO Maturika Ne2 [ 00-
- NIMHA TPOBOJI JJIsl AKTUBHOTO JaTunka No2

30 +AIN2 Amnanorosslii Bxoa Ne2

31 424V -AIN3 Hmf)c MUTAHUS [T TTAaCCUBHOTO Maturka Ne3 / 00-
- MK TPOBOJ JJIs1 aKTUBHOTO jaTunka Ne3

32 +AIN3 Amnanorossrii Bxoa Ne3

33 424V -AIN4 Hmf)c MUTAHUS [T TTAaCCUBHOTO aaturika Ned [ 00-
- MK TPOBOJ JJIs1 aKTUBHOTO aatunka Ned

34 +AIN4 Amnarnorossrii Bxoa Ne4

35 ADC+24V [Tmroc nmuranus 24B kananos AIITT

36 COM_AIN1_4 Munyc nuranus 24B kananos ALIIT
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2.36 Moayab mociae10oBaTelbHbIX NOPTOB M BBOJa-BbIBOJAa JAHCKPETHBIX CHIHAJIOB
SSW5-DI10D0O8-C

2.36.1 Hasunaueunne

Mopayns  moclieoBaTeIbHBIX  IMOPTOB M BBOJA-BBIBOAA  JHUCKPETHBIX  CUTHAJIOB
KPAY3.857.041npeana3HayeH 1jsi BBOJA M BBIBOJA JUCKPETHBIX CUTHAJIOB MOCTOSHHOTO
TOKa C HOMUHAJILHBIM HampspbkeHueMm 24 B, a Taxke IJis pacliupeHus: KOMMYHHKAIIMOHHBIX
BO3MOKHOCTE! KOHTpOJUIEPA U IMOJKIIOYEHHS K HEMY EJUHUYHBIX YCTPOWCTB WIIH CETEU
natarkoB 1o cragaapty UART.

OcCHOBHBIE OCOOCHHOCTH:

- KOHTPOJIb TEMIEPATYPBI MOAYJIS,

- OT/ICTIbHBIC JTMHUH MMUTAHUS YIIPABJISIONIETO0 KOHTPOJUIEpa U KAaHAJIOB BBOJ1a-BBIBO/IA,;

- BO3MOXXHOCTh pa0OTHI MOIYJIS B TyOTMPOBAHHBIX CUCTEMAX;

- 10 kaHanoB IUCKPETHOTO BBOJIA,

- BOCEMb KaHAJIOB JUCKPETHOTO BHIBOJIA;

- IISITh KaHaoB cBs3U 1o crangapty UART,;

- UHOMKAIS.

1) uHaMKAIMS TUTAHUS MOJTYJIS;
2) MHIUKAIMS CUTHAJI0B 0OMEHA 110 [IIMHAM JIaHHbBIX
3) UHAMKAIUS CTaTyca BXOI0OB/BBIXO/IOB.
Bremnwmii Bug Momyist — TUoBo# 1utst Beex Moysien kontposuiepa [TJIK3000kommakTHOTO
HCIIOJIHCHMUS.

2.36.2 CocraB moayns

Moayns SSW5-DI10DO8-Gonepxurt:

- ynpaBJsfomni  32-pa3psAHbIi MUKPOKOHTPOJUIEP C BHYTPEHHEH MaMsAThIO MpOrpamMM M
JAHHBIX;

- [IIT3Y nHa nmate MOAYIS [UId XpaHEeHU KOH(PUTYpaluy U KaIHOPOBOK.

Moynb ycTaHaBIUBACTCS B CHECHUATBHBIA IMHHHBIN COSAMHUTENb (YHUBEPCATBHBIN I BCEX
tunoB Moxyned [TJIK3000 koMITakTHOrO MCHONHEHHs) U (PUKCUPYETCS TPYKHHHBIM 32)KMMOM Ha
MOHTaXHOW peiike. Ha mepemgHeit maHenmm Kopiryca MOJIyYJs pacrionaraercs OJOK CBETOIMOIHOMN
UH/IMKALUHU, a TaKXKe KJIEeMMHBIA OJIOK C MPYXMHHBIMU 3KMMaMH JJIi MOHTa)ka BHEIIHUX Ieren
pucyHOK 2.72.

2.36.3 Kanainer quckperHoro BBoga DI1-DI10

OCHOBHBIE OCOOCHHOCTH:
- 10xaHaj0B TUCKPETHOTO BBOJIA;
- TaJIbBAHUYCCKAS H3OJISIIHS TPYIIN KaHAIOB IUCKPETHOTO BBOJA OT OCTAIbHBIX IICTICH;
- 3aIKTAa IeTNeH KakI0ro KaHalla TIo TOKY W HalPsDKEHUIO;
- BO3MOYKHOCTB pabOThI TPYIIIIBI KAHAIOB B WIPSIMOI» U «OOpATHOM MOJSPHOCTH;
- JIBa peKUMa padOTHI KaHAIOB JUCKPETHOTO BBOJIA:
1) «oTeHIHAaIbHBIN» BXO;
2) BXOJI THIIA «CYXOM KOHTAKT».
JnarsoctTuueckue QyHKIIH:
- KOHTPOJIb OOPBIBA B IEMHM BXOJHOTO CUTHAJA;
- KOHTPOJIb KOPOTKOTO 3aMbIKAHUS B IIEMTH BXOJHOTO CHUTHAJIA.

2.36.4 Kanainsr quckperHoro BeiBoga DO1-DOS8

OCHOBHBIE 0COOCHHOCTH:
- BOCEMb KaHAJOB JIMCKPETHOTO BBIBOJIA THIIA «TBEPIOTEIBHOE pelie», 00hCIUHECHHBIX B
O,Z[Hy rpynny;
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- raJIbBaHUYECKAasi 30U TPYIIBI KAHAJIOB IUCKPETHOTO BBOJAA OT OCTAJIbHBIX IIETIEH;
- 3aIUTa MeTei KaXX0ro KaHasa 1Mo TOKY ¥ HalpsoKeHHIO,
- 3alUTa Ienel KaHaOB OT BICOKOBOJIBTHBIX Pa3psioB.
Juarnoctuueckue QyHKIIUN:
- KOHTPOJIb OOPBHIBA B MM BHIXOJHOTO CUTHAIIA,
- KOHTPOJIb KOPOTKOTO 3aMBbIKAHHUS B IIETTH BHIXOAHOTO CUTHAJA,
- KOHTPOJIb 3JEKTPUUYECKOTO COMPOTUBIICHUS HArpy3KH B COCTOSIHUM PA30OMKHYTOTO KJtOua
JUTSI OLICHKH COCTOSIHUSI BO3MOYKHBIX HEMCITPABHOCTEH B BBIXOAHOM IIETIH;
- KOHTPOJIb TOKA, MPOTEKAIOIIETO Yepe3 HAarpy3Ky B mporiecce paboThl KaHama.

2.36.5 Kananet UART

OcHOBHBIE 0COOEHHOCTH
- IIATh KaHAJIOB YHUBEPCAIbHBIX aCHHXPOHHBIX puemMornepenaTankoB (UART);
- rasibBaHMuecKas n3ossanus rpymnmsl kaHanoB UART ot octanpHbIX 11€TIEN.

2.36.6 TexHU4YeCKHEe XapaKTEPUCTUKH

Texuunueckue xapakrepuctuku moayiss SSW5-DI10DO8-Gipusenenst B Tabnumne 2.125.
TabOnuma 2.125

HaumenoBanue napamerpa 3HavyeHue

KoanuecTBo KaHajaoB

JIMCKpeTHOTO BBO/IA 10
JluckpeTHOrO BBHIBOJA 8
AHAaJIOroBOro BBOAA 4
AHAaJIOroBOro BBIBOAA 2
CocrosiHHE KaKI0ro BXOJa/BBIXOJa, COCTOS-
Manukanusa
HUE MOIYJIS
Hamnpspkenue nuranust, B 10...30
["abapuTHbIE pa3mepsl, MM, He Oojiee 181540
Macca, T 380
[ToTpebmsieMblit TOK OT IUHBI, MA 50
[ToTpebnsieMblii TOK OT HIMHBI C TMTUTAHHEM
IATYUKOB, MA 200
Tok Harpy3ku OJHOTO JUCKPETHOTO BBIXO-
Ia, max,MmA 2000
CyMMapHBIil TOK Harpy3kd TPYIIbI JIHC-
KPETHBIX BBIXOJOB, MA 4000

Kanaspl JUCKpETHOrO BBOJAA

JIBa pexxuma paboTHhl:

PesxxuMbl paboThl TPYNIIBI KAHAIOB JUCKPET- | — <IOTECHIMATIBHBIIN» BXOJ;
HOT'O BBOJIA — BXOJI THTIA «CYXOH KOHTAKT» C TTUTAaHUEM OT
BHCIIHETO UICTOYHHUKA

1,5 rpynmbl OTHOCUTENBHO OCTaBHBIX IIETICH
l'anpBanmyeckas pas3psska, kB MOIYJIA,

1,5 rpynmbl OTHOCUTENTEHO 3a3EMIICHHS

[Topor omnpenenenust craryca menu «OOpHIB
nenu», MA OrOmo 2
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HaumenoBanue napamerpa

3HauyeHue

[Topor ompenenenust craryca uenu <«llemnb

neaa», MA Or2no4
[Topor  ompexenenus  craryca  LENH
«BKJIIOUEHO», MA Or 4 110 10,5

«[IoTeHIINAILHBIN» BXOO

MakcumanbHOE BXOJHOE HaIpshKeHue, B

IToctosuaroe 30

["apanTHpoBaHHOE HANPSKEHUE JIOTUYECKOM
“1” (cocrosiaue “BKJI”), B

ITocrosturoe ot 9 o 30

[apaHTHPOBAHHOE HANPSKEHHE JIOTHYECKO-
ro “0” (cocrostaue “BbBIKJI”), B

ITocrosunoe ot O 1o 6,2

MaxkcuMalbHBIA BXOJIHOH TOK, MA

10,5

BxoI «cyXol KOHTaKT»

MakcuManbHBIM TOK ITUTAHUS JAaTYMKOB TH-
ma «Cyxoi KOHTAakT» (IpU KOPOTKOM 3aMbl-
KaHUH JUHHUN BXO/a), MA

10,5

ConpoTHBIeHUE TIENH IS TapaHTUPOBAHHO-
ro onpenenenus cocrosuus “‘PASOMKHYT”
npu 10MA 111 BXOJa «CyXOl KOHTAKT», KOM

> 50

ComnpoTuBieHue ey sl TapaHTUPOBAHHO-
ro ompeneneHuss cocrosiuus “3AMKHYT”
npu 10 MA 1115 BX01a «CyXoi KOHTAaKT», KOM

OrOno 4

Kanasr AUCKPETHOI'O BBIBOJAA

Pabouee nHanpsokenue, B

Ot 20 no 30 HoCTOAHHOTO TOKA

MaxkcuManbHBIN pabounii TOK, A 1,85
VYpoBeHb HANPSHKCHHS 3alUThI (IeMb — 3a-
3GMJIGHI/IG) Up(v\/-pE) B 75
YpoBeHb HANpPSHKCHHS 3alfuThl (Leb —

uens) Upw-w), B 75
MakcumanpHoe pabodee HampspkeHue Uc,

B 33,3
TodHOCTH OmpeneneHus: BEIXOJHOTO TOKa B

muamnaszone 0,01...0,A, MA +3
TouyHOCTB OmpeneneHus: BHIXOJHOTO TOKa B

muamnasone 0,1...0,7A, MA +25
TouyHOCTB OmNpeneneHus: BHIXOJHOTO TOKa B

muanasone 0,7...1,8%\, MA +50

KaHassl yHUBEpCcaNbHBIX ACHHXPOHHBIX npueMonepeaatunkos (UART)

KonnyectBo unrepdeiicasix mopros UART

5 @abop curnanos UART: RXD, TXD, GND)

["anpBaHMYECKas pa3Bs3Ka opTa CBs3M, KB 1,5
MuHuManbHOE TOPOTOBOE HATIPSKEHUE TIe-

pexopa B Jorundeckuii «0» 11 BXOJIHBIX CHUT-

nanos UART, B 0,6
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HaumenoBanue napamerpa

3HauyeHHne

MakcumanbHOE OPOTrOBOE HANPSHKEHUE
mepexo/ia B JOTHIECKUM « 1> 1J1st BXOTHBIX

curnasioB UART, B 2,2
MakcuMaabHOE€ BXOJHOEC COINPOTHBIICHUE
Bxoma UART, kOm 10
Tok cpabaTeIBaHHS MPEIOXPAHUTENS 110 JIU-
ausM RXD u TXD, A 0,1
2.36.7 Hasnauenue koHTakTOB pazbemMa XS1moakItoueHUs] BHEIIHUX TIeTIeH

TabOnuua 2.126
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Homep koHTakTa HaumenoBanue nenu Onucanmue CHrHaJIa
1 +24V_DO [Tntoc nuranus 24B xananos DO
2 +24V_DO [Tntoc nuranus 24B xananos DO
3 DO1 JuckpetHbiit Beixoa Nel
4 DO2 JuckpetHsriii Berxoa Ne2
5 DO3 JuckpetHsriii Berxoa Ne3
6 DO4 JuckpetHbiit Beixoa Ned
7 DO5 JuckpetHsriii Berxoa Ne5
8 DO6 JuckpetHsiii BEIxoa Ne6
9 DO7 JluckpeTHbliit BeIxoa Ne7
10 DO8 HuckpetHsiii Beixox Ne8
11 COMDO1_8 Munyc nutanus 24B kananos DO
12 DIl JuckpetHbiit Bxoa Nel
13 Di2 Huckpetnsiii Bxox Ne2
14 DI3 HuckpetHsrii Bxoa Ne3
15 Dl4 JuckpetHsrit Bxoa No4
16 DI5 JuckperHsrii Bxo NoS5
17 DI6 HuckpetHsrii Bxoa Ne6
18 DI7 JuckpetHbiit Bxom Ne7
19 DI8 HuckpetHsrii Bxoa Ne8
20 DI9 Huckpetnsiii Bxox Ne9
21 DI10 JuckpertHsriit Bxoq Nel0
292 COMDI1_10 ]?'flmmil() BBIBOJl JIHUCKPETHBIX BXOJOB
23 +3.3VUART Beixon nuranus mwioc 3,38




Homep xkoHTakTa

HaumenoBanue nenu

Onucanue CUrHaJIa

24 COM_UART Brixon nuranus munyc 3,3B

25 TX_UARTL1 Brixon mepenatunka UART1

26 RX_UART1 Bxon nmpuemunka UART1

27 TX _UART?2 Beixon nepenatunka UART2

28 RX _UART?2 Bxonx npuemuanka UART?2

29 TX _UART3 Beixon nepenatunka UART3

30 RX_UART3 Bxon npuemunka UART3

31 TX_UART4 Brixon nepenatunka UART4

32 RX_UART4 Bxon nmpuemunka UART4

33 TX _UARTS Beixon nepenatunka UARTS

34 RX_UARTS Bxon npuemunka UARTS

35 UART+24V ITmoc mutanus 24B kananoB UART
36 COM_UART Munyc nutanus 24B kananos UART
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3 Omnmucanue u padboTa NPOrpaMMHOr0 odecrevyeHusi KOHTPOJLJIepa
3.1 Cocras nporpaMmMHoOro odecrneyeHusi KoHTpo.saepa IIJIK3000

CocraB nporpammaoro odecrneuenus: konTposuiepa [1JIK3000 BxirouaeT B cebs crieayromniue

KOMITOHCHTBI:

* ONepanuoOHHAas CHCTEMa KOHTPOJLIEPa;

* BCTPOEHHOE MPOTrpaMMHOE oOecrieueHre MOy e pacIupeHus,

* OubimoTreka mporpaMMHOTro nHTepdeiica;

* cnyx0a KOHUTYpUPOBAHHUS;

* cmyx0a moJaep>KKH BBOAA-BBIBOAA;

* cnyxk0a COXpaHEHHS M BOCCTAaHOBJICHHUS MapaMeTpoOB pabOTHI TEXHOJIOTHYECKUX IPO-
rpamm;

* cayx0a moIePKKU PE3ePBUPYEMBIX KOH(PHUTYpaIIHii,

* cmyx6a nogaepxxku yrnpasinenusi Kontposuiepom [TJIK3000B pexxume «OnmaitH»;

* ciyx0a kinrenTa nporokoixa Modbus RTU/TCP;

* ciyx0a cepsepa nporokosna Modbus RTU/TCP;

* ciyx0a noguepxku nporokona DNP3 @ pexume outstation);

* cunyx0a nogaepxxku nmpotokonoB OCT P MOK 60870-5-101/104;

* yYHHUBEpCalbHas CIy>k0a 0OMeHa 10 MMOoCiIe0BAaTeIbHOMY MTOPTY;

* ciyx0a BBIYHCICHHUS pacxoja rasa.

3.2 Omnucanue padorsl ¢ komnonentamu IO

Omnucanue pabotsl ¢ komrnonentamu [10 kontposepa [TJIK3000moapobHO M3nokeHO B
pykoBojcTBe nporpammucrta KPAY3.035.004133.
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4 Hcnoab30BaHHE MO HAZHAYEHU IO
4.1 DxcmiyaTalliOHHBbIC OTPAHUYCHUS

4.1.1K pa6ore ¢ koutposuepom [TJIK3000u Moaynsamu qomycKaeTcsl mepCcoHa, MPOIIS T
00y4eHHs U UMEIOLIUH JOMyCK Ui paboThl Ha 3JIEKTPOYCTaHOBKaX ¢ Hanpsbkenuem 10 1000B.

[Tepen ycraHOBKOW MOJyNield B KPEHT WJIM Ha CHCTeMHYIO mMHY KoHTpoiuepa [1JIK3000
HE00XO0IMMO MPOBEPUTH X BHEITHHUIA BHJI HA OTCYTCTBUE MEXAHMUYECKUX MTOBPEIKICHUH.

«['opsiuee BKIIOYEHUE» BCEX MOJYJICH, T.€. YCTAHOBKAa MX B KPEUTHI WM HA CHUCTEMHYIO
mmmHy koHTposuiepa [1JIK3000npu BKIIOUEHHOM MUTAaHUH, HE JIOMYCKAETCs.

YcTaHoBIEHHBIE MOJIYJIN 00s3aTEIBHO CeNyeT 3apUKCUPOBaTh (PUKCUPYIOIIUMU BUHTAMH,
PaCTOJIOKEHHBIMHU TI0 KPasiM JTUIICBON MaHEIH WK (PUKCUPYIOIIMMH CKOOaMH.

MoHTaxx IpOBOAOB, MOJIXOJAIMIMX K OTBETHOM YacTH pa3zbema JUIsl MOJKIIOYEHHs] BHEIIHUX
ycrpoiictB konTpoiuiepa [1IJIK3000,mpoBoauTcs mpu OTKIIFOUEHHOM SJICKTPOITUTAHHUH.

3AIIPEHIAETCA npu skcrutyaranuu kontposiepa [IJIK3000nepekpriBaTh HOTOK BO3/ayXa
CHHU3Y U CBEpXY KOHTpoJuiepal

IIpu pasmemenun kontpoiiepa [IJIK3000 B mkady MUHHMAIbHOE pPACCTOSHHE HAJ
KOHTPOJUIEPOM (KaXKJbIM OTICIbHBIM KPEHTOM B KPEUTOBOM HCIIOJTHEHUH) JOJDKHO OBITH HE
MmeHee 2U.

MOI[y.HI/I COACPIKAT DJICKTPOHHBIC KOMIIOHCHTBI, YYBCTBUTCIIbHBIC K 3JICKTPOCTATHYCCKOMY
paspsany. Ilpu pabore ¢ MOAyasIMH HEOOXOIUMO COOJIIOJATh COOTBETCTBYIOIIHNE MEPHI
MPEJOCTOPOKHOCTH.

4.2 Hcnoabp3oBaHue U3eJaUA

4.2.1 OcHOBHOI1 c1TOCO0 UCTIOIB30BAHUS KOHTPOILIEpa

KonTtposnep — 370 npoekTHo KoMnoHupyemoe uszzaenue. [IpoexkTHsIMU crioco6amMy MOTYT
OBITh CO3JJaHBI PA3IMYHBIE KOHTPOJUIEPHI Uil PELICHUS pa3HOOOpa3HbIX 337134, B TOM YHCIIE
KOHTPOJUIEPHI C MOBBIIIEHHBIMY IT0KA3aTEIsIMU HaIEKHOCTH.

OcHoBHast KOH(UTypalKsi KOHTPOJUIEpa: OJMHOYHBIA KOHTPOJUIEP C HEpe3epBUPOBAHHBIMU
MOJYJISIMH.

4.2.2 Tlutanve KOHTpOJLIEpa

4.2.2.1]nama3oH BXOHOTO HanpsbkeHuUs: KouTposuiepa oT 10 1o 32 B. Pexomenayercs uc-
MOJIb30BATh UCTOYHUKHU C HOMUHAJIBHBIM HAIIPSAKCHUCM 24B. IIutanue KOHTPOJIJICpa BO3MOXKHO
OT aKKYMYJIATOPHBIX OaTapei 1100 oT BHemHero nucroynuka nutanus ot cetu AC 220B, 501,
BXOOALICTO B KOMIIJICKT IIOCTaBKH.

B xpeHdTOBOM HCIIOTHEHUU IUTAHUE MTOAKIIOYAECTCS K KAXKIOMY KpelTy oTaenbHO. [Iutanue
B OCHOBHOM KpEHTE NOJKIIYAETCS K Pa3beMY, PACIIOI0KEHHOMY Ha JIMIIEBOM MaHEIH MOTYJIs
IEHTPAJILHOTO TMpoleccopa U oOo3HadueHHOMY kak «PWR» mo3. 1 (pucynok 4.1). B
JOTIOJHUTEIBHOM  KpEWTE MHUTaHUE MOAKIOYAETCS K aHaJOrMYHOMY pa3beMy Ha
unrepdeiicaom moxyne mo3. 1 (pucyHok 4.1). [Insg monakiroueHHWs NHUTaHUS Ha KaOelb,
UAYIIAA OT HCTOYHUKA MMUTAHUS, KpenuTcs pasbeM tumna 796858-3komnannu Tyco Electron-
ics.

Kaxnapiii kpeWT, Kak TMpaBWiIo, 3alHUTHIBAETCS OT OTACJIBHOTO HCTOYHMKA. Ecin
notpelsieMasi MOIIHOCTh HECKOJIBKMX KPEHTOB MEHbIE MOIIHOCTH WMCTOYHHMKA MUTAHUS U
KpEeNThl KOHTPOJIEpa pa3MEIIeHbl B OHOM IIKady, TO AOMYCKAETCs BBHIIOJIHATh UX MUTaHHE
OT OJIHOTO UCTOYHHMKA.
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[Tomaua mutanus Ha KpeWt ocymectsiserca Tymonepom «POWER»umm na MUII, nnn Ha
HUM. Bepxnee mnonoxenue tymOnepa — muranne BKIIIOUEHO, HmwkHEe mnosokeHHE —
BBIKJIFOUEHO.
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Pucynok 4.1

B KOoMIakTHOM HCIONHEHUM NHUTaHUE MOJKIIOYAETCS K KOHTAaKTaM pa3beMa CHUCTEMHOU
muHbl. B cucTteMHON ImIMHE NpeaycCMOTpPEHO AYyOJIMPOBAHME JIMHUM TMHUTAHUA WM JIMHHUNA
nepenayn JaHHBIX IUHBI JaHHBIX.

4.2.2. Alotpednsiemasi MOITHOCTH KOHTPOJLIEpA

Jns 1r060i KOH(Urypauuu KOHTpOJUIEpa MOKHO OLIGHUTh 3HAUEHHE MOTpediseMon
MOIIHOCTH. 3HAYCHHE MOTPEOIIeMO MOIIHOCTH KOHTPOJUIEpA CHJIBHO 3aBUCHUT OT COCTaBa
MoOIyJeH, uX (YHKIHMOHAIA M pelraeMol 3amaud (MCIOIb3yeMOro THIAa KaHAJIOB BBOJIA-
BBIBOJIA, JJIMTEIHLHOCTH ITMKJIA TEXHOJOTHMYECKOW 3aJa4d M JOMYCTUMO JIM OTKIIFOYCHHE
MoJyIel pu ee BoimoiaHeHuH, yactoTsl L{I1 u T.11.). [ToTpebnsiemMas MOIIHOCTh KpeHTa MOKET
OBITH paccUrTaHa Ha OCHOBAHWUHM JIAHHBIX, TPUBEICHHBIX B Ta0muie 4.1u tabmune 4.2.

[Ipy TpoEKTUPOBAHUU CIENYEeT YYHTHIBATH, YTO MAaKCHMMAalbHOE 3HAYCHHUE OIICHKU TOKa
MOTpeOIeHUS KaXKI0TO OTACIBHOTO KpelTa JOJKHO ObITh He Oosee 10 A.

Ta6nuna 4.1 —IloTpedbnenne Momysel B KpeHTOBOM HcHOHEHNH (Haubolee Xapakrep-
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HBIC)

HanmeHnoBaHnue nmapamerpa

3HaueHue

MoayvJb HeHTPAJILHOro npoueccopa CPU

[ToTpebisiemMast MOIIHOCTH B PeKUMeE IITyOOKOro CHa
(mporeccop OTKITIOYEH, epudepus OTKIIOUEHA, TPOOYKICHHE
TobpKk0 0T RTC) npu Hanpsbkennn nutanus 24 B,

MBT, HE Oonee

50

[ToTpebisiemMast MOIIIHOCTH B PEKUME MOJTHOTO CHA
(mporeccop B pexxuMe CHa, epudepus OTKIIOYEHA,
npoOyxnerue ot RTC uin mo6oro npepbiBaHus) Ipu
HanpspkeHun nutanus 24 B, mBT, He 607ee

80

[ToTpebnaeHne BEIMUCIUTEILHON YaCTH MOTYJIS TIPH
MUHHMAJIbHON MPOU3BOAUTEIBHOCTH (IIPOLIECCOP 3arpy’KeH,
yacToTa sypa 64 MI 11, HeT aKTUBHOCTH T10
KOMMYHUKAIIHOHHBIM MHTep(eiicaM) Py HanpsHKSHUH
mutanusd 24 B, mBT, He Gosee

310

[ToTpebneHre BRIYUCIUTEIHLHON YaCTH MOJTYJIS IPU CPEIHEH
POU3BOAUTEIHLHOCTH (ITPOIIECCOP 3arpy»EH, 4acToTa sIpa
261 MI 11, HET aKTUBHOCTHU TTO KOMMYHHUKAI[MOHHBIM
uHTepdeiicam) Mpu HanpsHKCHUK UTanus 24 B,

MBT, He 6oiee

470

[ToTpebneHne BEIMUCIUTEILHON YaCTH MOJTYJIS TIPH
MaKCHUMaJIbHOU TIPOU3BOIUTEIBLHOCTH (IIPOLIECCOp 3arpyKeH,
ygacTtoTa sjpa 454MI'11, HeT aKTUBHOCTH 110
KOMMYHUKAIIHOHHBIM MHTEp(eiicaM) Ipu HanpsHKSHUH
mutanusg 24 B, mBT, He Gosee

780

[Morpebnenne kanana Fast Ethernet pexxume cHa npu
HanpspKeHUW nuTtanus 24 B

10

[Motpebnenue kanana Fast Ethernet pexume oxunanus
npu HanpspkeHnu nutanus 24 B, MBt, He Gonee

120

[Motpebnenue kanana Fast EthernetMenusiii) B pabouem
pexume ipu HanpspkeHun nutanus 24 B, MBT, He Oonee

500

[Torpebnenue otnagounoro nopra RS-2328 pexume
HETpEPLIBHOTO 0OMeHa Ha ckopoctu 115,2Kout/c npu
HanpspkeHuu nuranus 24 B, MBT, He Gonee

110

[Totpebnenue ogHOro U30IMPOBaHHOTO KaHana RS-2328
pabouem pexxuMe MpU HETIPEPHIBHOM 0OMEHE Ha CKOPOCTH
115,2K6wut/c npu Hanpsokenuu nutanus 24 B, MBt, He 6oee

650

[ToTpebnenue omHOTO M30IMpPOBaHHOTO KaHana RS-485s
pabouem pexxuMe MpU HETIPEPHIBHOM 0OMEHE Ha CKOPOCTH
57.6Ko6wut/c npu Hanpsokenun nutanus 24 B, MBr, He 6osee

525

[Torpebnenne omHOTO M30IUPOBAHHOTO KaHana RS-4858B
paboueM peXMMe TpH HEMPEPHIBHOM OOMEHE Ha CKOPOCTH
115,2K6wut/c npu Hanpspkenun nutanus 24 B, MBr, He Oonee

525

[ToTpebnaenne oqHOTO HEM3OJIMPOBAHHOTO KaHama RS-232B
pabodeM peXMMe TPU MaKCHMalbHOW Harpy3ke Mpu
HanpspbkeHun nutanus 24 B, mBT, He 607ee

110

[Torpebnenne oxHOrO HEU30JIMpPOBaHHOTO KaHanma RS-485s
paboyeM pexuMe TpH MaKCUMaJbHOH Harpyske mpu
HanpspkeHuu nutanus 24 B, MBT, He Gonee

300
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HaumeHoBaHue napamMerpa

3HauyeHue

[Torpebnenue obmeit cxemorexuudeckoit vactu ([IJIUC u
00Bsi3Ka) BBO/A-BBIBOJA IPH HANpsOKCHWHM TuTaHus 24 B,
MBT, HE Ooiee

100

[ToTpebiieHne TUCKPETHOTO BBIXOJA (YIpaBICHUE KITIOYAMH)
npy HanpspkeHuu nutanus 24 B, MBt

28,2

[Torpebienne AUCKPETHOro BXxoja (MOTCHIMAIBHBIA BXO.)
npy HanpspkeHuu nutanus 24 B, MBt

6,6

Hurepdeiicbiii Moayas IM

[ToTpebiisieMasi MOIIHOCTh B PEKHME IOJHOTO cHa (Bce
KaHaJIbl MOJYJISI OTKJIIOYEHBI, IM(POBasi YacTh B PEXKHUME CHA,
MOJyJIb MPOOYXKAaeTCs PU MHULUALIMY TIPOLeypbl OOMEHA ¢
MIIII, [0  MOSBIECHWIO  AKTUBHOIO  YpPOBHI  Ha
KOMMYHHKAI[HOHHOM KaHaJie Win oT BHyTpeHHnX RTC yacos)
npu HanpspbkeHuu nutanus 24 B, MBT, He Gosee

50

MakcumanbHass moTpedssemMas MOIIHOCTH B paboueM
pexnme 0e3 ydera moTpeOJIeHHS MOPTOB KAacKaJIWPOBAHUS
npu HanpspkeHnu nutanus 24 B, MBt, He Goiee

150

[Torpebnenne OFHOrO KaHajla YOpaBiIeHUS U OOMeHa
JAaHHBIMH C MOJYJEM pAacHIUpeHUs] B OJHOM KpeiTe B
pabouem pexxume, MBT, He Gosiee

60

[ToTpebnenne omgHOrO TMOpPTa KAaCKaIUPOBAaHHS B padoyeM
pexuMe (HEeTpepbIBHBIN OOMEH) TMpH HANpsDKCHUU MUTAHUS
24 B, mBrT, He 6oitee

550

MoavJjb THCKPETHOro BBoaAa-BbiBoaa DIO-16

[TorpebisieMasi MOITHOCTh B PEXKHUME MOJIHOTO CHA (BCe KaHa-
JBI MOJIYJISl OTKIJIFOUCHBI, IIU(PPOBasi 4acTh B PEKUME CHA, MO-
IyIb TPOOYXKAAaeTcs MPU WHUIMAIMH TMPOIEIypbl OOMEHa C
MIIT wiu ot BHyrpernHnx RTC yacoB) mpu HampsuKeHHU ITH-
tanus 24 B, MmBrt, He OGosee

50

[ToTpebnsieMass MOIIHOCTHL B paboueM pexume 0e3 ydera
MOITHOCTH, MOTPEOISIEMOM KaXKIbIM KaHAJIOM MPU HAIPSHKECHUN
mutanud 24 B, mBT, He Gosee

160

[TorpebisieMasi MOIIHOCTh OJHOTO KaHajla BBOJA-BBIBOJA B
pekuMe Beixoja (yIpaBicHHE KITIOYaMK) IPH HANPSHKCHUH TTH-
tanus 24 B, mBT, He Ooee

28,2

[ToTpebiiseMass MOIIHOCTh OJHOTO KaHaja BBOJA-BBIBOJA B
pexxuMe Bxojia (MOTEHIMATBHBIA BXOJ) MPH HANPSHKCHUHU IH-
tanus 24 B, MBT, He Ooiee

6,6

[ToTpebasieMas MOLIHOCTH OJHOTO KaHaja BBOJAa-BbIBOJA B
peKUME BXOJa «CyXoil KOHTakT» (Tok 10 MA) mpu Hampsoke-
auu nurauus 24 B, MBT, He Gonee

270

[ToTpebisiemMast MOIIIHOCTH OJJHOTO KaHala BBOJIA-BbIBOJIA B
PEKUME BXOJIa «CYXOU KOHTAKT» (TOK 2 MA) MPHU HANPSHKEHUH
mutanusg 24 B, mBT, He Goiee

96

MoayJib aHAJ0roBOro BBoaa-BuIsoaa AlO-8

[Torpebnenue Moaysis B pexume moiaHoro cHa (Bce kaHab
moayist AlO orkmrouensr, MK B pexxume cHa, MOAYJIb TIPOOY-
YKIAETCs IPU MHULIMAIIUY TPOIIeYPhl OOMEHA MPOIECCOPHBIM
MojysieM win oT BHyTpeHHHX RTCyacoB) nmpu HanpsHKCHUN
nutanus 24 B, mBrt, He Oonee
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HaumeHoBaHue napamMerpa

3HauyeHHne

[Torpebnenue Moaysis B paboyeM pexxume (paboTta ¢ aKTUB-
HBIMHU KaHaJlaMH, 0OMEH ¢ TPOIIECCOPHBIM MOAYJIEM) Oe3 yue-
Ta MOTPeOJICHNS KaHala Py HanpsDKeHUU nutanus 24 B,
MBT, HE Oonee

100

HOTpCGJ’IGHHG AKTUBHOI'O KaHaJjia C IOAKJIHOYCHHBIMU BHCIII-
HUMH ycTpoiicTBamu (0e3 ydeTa MOIHOCTH, MOTPEOIsIeMOi
MOJIKJTFOYAEMBIM YCTPOMCTBOM) TIPU TIOKITFOUEHHUH C Pa3/Ieiib-
HBIM BXOJIOM H BBIXOJIOM IPH HANPsOKCHUW nuTaHus 24 B,
MBT, HE Oonee

ToKOBBIH BXOJI
Toxossiii Berxon 20 MA
ToxoBerit BeIxog 4 MA

70,
14

HOTpCGJ’IGHHG AKTUBHOI'O KaHaJjia C NTOAKJIHOYCHHBIMU BHCIII-
HUMH ycTpoiicTBamu (0e3 ydeTa MOIHOCTH, MOTPEOIsIeMOi
HOJKJIIOYaEMbIM YCTPOHCTBOM) MPH MOKIIOYSHUH MO CXEME C
KOHTpPOJIEM ToKa (00bETMHEHHBIN BXO/] U BBIXO/I) IIPH HAIPSI-

skeHud utanus 24 B, MBT, He Oonee

Toxossli Beixox 20 MA
ToxoBeIit BeIxog 4 MA
ToKOBBII BXOJI

150,
18,

Moayjab KOMMYTAIIMH MOCJIeT0BATEIbHbIX

noptoB RSSW-8

[ToTpebnsiemMast MOITHOCTH MOJYJIS B PEKUME MOTHOTO CHA
(Bce KaHAITBI MOAYJISI OTKJIFOUCHBI, MUKPOKOHTPOJIIEPHI B pe-
KHMME CHa, MOYJb NPoOYXKIaeTcsl IPH WHUIUAIMHN TIPOLETyPHI
oomena ¢ M1, nnu ot BHyrpennux RTCvacoB) npu Hampsi-
sxkeHud muranusa 24 B, MBT, He Oonee

24

[TorpebsiemMast MOIITHOCTH MOZYJISl B pabodeM pexume Mmpu
HanpsbkeHun nutanusa 24 B, mBT, He 60see

100

[Torpebnenue ognoro kanana RS-2328 pexxume paboThl mpu
HETpephIBHOM 0OMeHe Ha ckopoctu 9,6 Kout/c nmpu Hampsbke-
Huu nuranus 24 B, MBr, He Gonee

570

[Torpebnenue ogroro kanana RS-2328 pexxume paboThI Ipu
HeTpepbIBHOM 0OMeHe Ha ckopocTu 115,2K6ut/c npu Hampsi-
sxkeHud muranusa 24 B, MBT, He Oonee

625

[Torpebnenue ognoro kanana RS-485s pexxume paboTsl mpu
HETpPEPLIBHOM 0OMeHe Ha ckopoctu 57,6 Kout/c npu Hamps-
»xeHuu nutanus 24 B, MBT, He Oonee

525

[Torpebnenue ognoro kanana RS-485s pexxume paboTsl mpu
HEMpepbIBHOM 00MeHe Ha ckopoctu 115,2K6uTt/c npu Hamps-

skeHud utanus 24 B, MBT, He Oonee

Moayas Fast Ethernetkommyratopa

525
ESW-6C2F

[ToTpebnseMas MOIIHOCTh MOAYJISI B PEXKUME MOJTHOTO CHA
(Bce kaHasbl MOYJIs OTKJIFOUeHBI, MK B pexumMe cHa, MOIYITb
npoOYyX)AaeTcs MPH UHULIMAIIMY TIPOIIeyphl 0OOMEHa mporiec-
COPHBIM MOJyJIeM Wid OT BHyTpeHHHX RTC vacoB) npu Ha-
npsokeHnn nutanus 24 B, MBT, He Gonee

24

[ToTpebnsiemMass MOIITHOCTH MOJTYJISI B pEKUME PaOOTHI C aK-
TUBHBIMH KaHaJaMH MepBOii rpymnibl (Bce KaHANIBI IEPBOA
IPYMIIBI  IBA MEAHBIX IOPTA U /1B ONITUYECKUX — aKTUBHBI U
HarpyxeHsl Tpadukom Ha 100 %npu HanpsHKEHUU TUTAHUS
24 B, MBrT, He 0ortee

600

[TorpebisiemMast MOIITHOCTh MOZYJISl B pEKUME pabOTHI C aK-
THBHBIMH KaHaJTaMH 000MX Ipymil (Bce KaHAIbl aKTUBHBI U Ha-
rpyxeHnsl TpapukoMm Ha 100 %)npu HanpsokeHun nutanus 24

B, MBrT, He Oostee

1200
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HaumeHoBaHue napamMerpa

3HauyeHue

[TorpebsiemMasi MOIIHOCTH MOJTYJISl IPH paboTe KaHAIOB
IIEPBOI TPYIIIIBI B PEXKUME COXPAHCHUS SHEPrin (KaHasbl BTO-
pOH TpyIIIbl OTKIIOUYEHB], KAaHAJIbI IEPBOM I'PYIIIBI B pEKUME
OXKHIaHWsI COSIMHEHMS) TIPH HANPsHKEHUH uTaHus 24 B,
MBT, He Gonee

300

PaboTa xaHamoB IEpBOM U BTOPOU TPYIIIBI B PEKUME COXpa-
HEeHMs SHepruu, MBT, He Oosee

610

[ToTpebasieMass MOIITHOCTH 3aTpavurBaeMasi Ha OOMEH C Mpo-
[IECCOPHBIM MOJIyJIeM 0e3 yueTa MOTPEOICHHs OCTAIBHBIX
(GYHKIIMOHATBHBIX Y3JI0B TIPH HANpsOKeHUH nuTanus 24 B,
MBT, He 6oiee

60

[Torpebnenue oguoro akruBHoro Fast Ethernatanana
(“menHOTO”) MpPH HEPEPHIBHOM OOMEHE JaHHBIMH MIPU Ha-
npsbkeHun nutanusa 24 B, MBT, He Oonee

500

[Torpebnenue oguoro akruBHoro Fast Ethernatanana (“om-
THUYECKOT0”) TPH HENPEPHIBHOM OOMEHE JaHHBIMU (J1JIS THUIIO-

Boro morpebiaenns SFPMoays) npu HanpsOKCHUH TUTAHUS
24 B, mBrT, He 0ortee

1000

Tabnuna 4.2 —Ilorpebnenne Moaysei B KOMIIAKTHOM HCIIOTHEHUN

HanmeHoBaHme mapamerpa 3HauyeHue

MoayJjb npoieccopa

[ToTpebiieHne OHOTO W30JIMPOBAHHOTO KaHAa
RS-232 8 paboyem pexuMe Mpu MaKCHUMaJIbHOU
Harpyske TIpu HamnpsokeHuu nuTanus 24 B,
BT, He Goiee

0,1

[Torpebnenne n3onupoBaHHBIX KaHaoB RS-485
B paboueM pexuMe MpU HENPEephIBHOM OOMEHE Ha
ckopoctu 115,2K6ut/c npu HanpspKeHUU MTUTAHUS
24 B, B, He Ooitee

0,1

[ToTpebiieHre OMHOTO M30JMPOBAHHOTO KaHAla
RS-485 B pabodem pexuMme MpU HEMPEPHIBHOM
obmeHe Ha ckopoctu 9,6 KOut/c mpu HampspKkeHUU
nutadus 24 B, mBT, He Ooitee

[Torpebnenne n3onupoBaHHBIX KaHaoB RS-485
B paboueM pexuMe MpU HENPEepPHIBHOM OOMEHE Ha
ckopoctu 115,2K6ut/c npu HanpssKeHUU MTUTAHUS
24 MBrT, He Oonee

0,072

MakcumManbHOE MOTpedJIeHnEe KaHAIOB
JTUCKPETHOTO BBIXOJIa, OTJEIRHO, B

96

MakcumasnabHOe OTpeOIeHHE KaHAIOB
AUCKPCTHOI'O BXOJ(a NP HAIPSKCHUN MU TAHU B,

[ToTpebaenue mpoueccopHoii yactu, B

[loTpebneHne LEHTPAJIBHOIO IpoLeccopa ¢
G poBbIMU HHTEPHEHCHBIMU YacTsIMH, B

MakcumanbHoe TOTpeOsieHue WHIMKAIIMOHHON
JacThH, MA
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4.2 .3 TloaxmroueHne kabenei K KOHTPOJUIepy

JInsi TOAKIIIOYEHHs] BHEIIHUX IIereld B KOHTPOJUIEpE MPHUMEHSETCS HECKOJIBKO THUIIOB
pa3beMOB.

Jlnsi TOAKITIOYeHHsT KaHAJIOB BBOJA-BHIBOAA K KOHTPOJUIEPY KPEHTOBOTO WCIIOJIHEHUS Ha
MojayJae ImeHTpaidbHoro mnporeccopa CPU, monyne auckperHoro BBoja-BeiBoja DIO-16,
MOAyJie aHajgoroBoro BBoja-BbiBoAa AlO-8 wHCHoap3yloTcst XTyThl € TOJIKIIOYCHHBIM
pazbemom THma RJ-21 fipyrue pacnpoctpaHeHHble oOo3HaueHust Telco, Amphenol).Ha
TUIaTe YCTaHOBIICH Pa3beM THIIA <«BHIIKA», HA KTYT YCTAHABIUBACTCS Pa3beM THIIA «PO3ETKa»

(pucyHnok 4.2).

Pucynoxk 4.2

JUs TOJKIIOUEHUs] BHELIHMX Iened K KIEMMHOMY OJIOKY JOIYCKaeTcsl HMCIOJIb30BaHHE
rubkoro mposoja cedennem ot 0,2 10 2,5 MM° (WIM C HCIIONB30BAHHEM KaGEmbHOTO
HAKOHEYHHUKA OT 2,510 1,5MM2).

Jns moakiroYeHWs BHEIIHMX LENeld K KaHajgaM BBOJA-BbIBOJA MOJYJIEHM KOHTpOJUIEpa
KOMIIAKTHOTO HCIIOJHEHHUsS Ha NepeAHeld CTOpPOHE MOJIyJleH pacHOJOXKEHbl ChEMHBIE
KJIEMMHbBIC OJIOKH C TpPYKUHHbIM 3akuMoM Ttuna «Push-in».IIpoBoga BHEIIHHMX menei
MOHTHUPYIOTCSI HEMOCPEJCTBEHHO K KIeMMaM KileMMHoro Osoka. KieMmMHblld 010k
PACIIOJIOKEH Ha JIMLEBOM ITaHEIM MOAYJS M 3aKPBIT KPBIMIKOW, 3alUIIAONICH KIEMMBI OT
BHEIIIHUX BO3JEMCTBUI M HECAHKIIMOHMPOBAHHOTO JOCTYIIA.

Ha3naueHue KOHTakTOB pa3beMa M COOTBETCTBHE MX KOHTAKTaM pazbeMa IMPHUBEICHO B
OIMCaHUU Ha COOTBETCTBYIOIINE MOIYIIH.

Ha3naueHue KOHTaKkTOB pazbeMa MPHUBEIECHO B IIYHKTaX HACTOSILIEr0 pPYKOBOJCTBA,
ONHUCBHIBAIOLIMX  COOTBETCTBYIOIIME  MOAyiau. Ha3HaueHMe  KOHTAaKTOB  pa3beMOB
MOCJIeI0BAaTENbHBIX HHTEP(ECOB HISHTUYHO Ha BceX Moy six koHTposuiepa [TJIK3000.

Jlns moakaroueHust ycrpoiicts ¢ unrepdeiicamu Fast Ethernet 10/100Base-TXv@aHbIi»
MIOPT) UCIIONB3YIOTCS JKI'YThl U3 Kabems kareropuu 5 mwim 5+ (pucynok 4.3). J[Inuna xabens
noypkHa ObITh He 6ostee 100m.
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Pucynok 4.3

JIns MOIKIIOUeHMs KOHTpoOJUIepa K onTudeckuMm cersm Fast Ethernetpaborarommm 1o
crangapty 100BASE-FX,Heo6x011uMo UCIonbp30BaTh ontuueckue uarepdeiicer Fast Ethernet

kommyTtaropa ESW-6C2F Onruueckue kabenu moAKII0Ya0TCS K ONTHYSCKIM MOIYJISIM THITA
SFP pucynok 4.4).

Pucynox 4.4

HpOI/ISBOI[I/ITeJ'IB N THUII MOIYJIA BI)I6I/IpaeTCﬂ B 3aBUCHUMOCTHU OT THIIA OIITHUYCCKOI'O Ka6en;1,
pacCTosAHMA, HA KOTOPOC H€O6XOI[I/IMO nepeaaTb JaHHbIC U T.II.

4.2 .4 Pa3mernieHne KOHTpoJuiepa B mkadax u Koprycax u3Aesui

TumoBeiM  cmocoOoM  pa3MelIeHusi — KOHTpojulepa  SBIAETCS — pa3MElIeHHe B
aNEeKTpoTexXHnYeckoM mKkady. Kpei Tl KoHTposiepa KpeHTOBOTO UCTIOTHEHUSI BHITTOJIHEHBI HAa
0aze cranmapra EBpomexanumka 19" (kpedT ¢ MaKCHUMaJbHBIM KOJUYECTBOM HMEET
rabapuTHBIE pa3Mepbl COOTBETCTBYIOMmKE 19 KpeiTy).

CriocoObl pa3MmereHusi KpeHTOB KOHTpoJulepa B MIKadax 3aBUCAT OT pa3MepoB ImIkaga,
cocoba oOcmyxuBaHus ImKada, KOIWYECTBA W CEYCHHUS (UBMYECKUX M CHUTHAJBHBIX
MIPOBOIOB, TOJKIIOYaEMbIX K OAHOMY IKady, TEIUIOBBICTICHUS B KOHTposuiepe. OCHOBHOE
MECTO pa3MeIIeHUs KpeHTOB — Ha cTeHe IKada.

Jlns  pacceMBaHMA BBIACTSEMONH MOIIHOCTH KOHTPOJJIEPOM HEOOXOAMMO OCTaBIISATh
paccrosiHue He MmeHee 2U Mex Iy KpelTaMu 1 OT KpeiTa 10 Bepxa mkada.

KoHTpomeppl KOMIIAKTHOTO WCIIOMHEHHUS MOTYT pa3MelmaThCsi B MalorabapuTHBIX
KOpIycax pa3JM4YHBIX OJIOKOB YIpaBJIE€HHS, B TOM 4YHCIE€ M BO B3pPbIBO3AIIUIICHHOM
ucnonaenuu EXd. [Ipu pasmenieHnn ciaelyeT YYUThIBaTh BO3MOXKHOCTh OTBEICHHS TeIlia U
HEOOXOIUMBIN 00BEM KOpITYCa.
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5 TexHuuyeckoe 00Cay:KNBaHHE

5.1 OOmue ykazaHus

Texaudeckoe obOcmyxuBanue koHTposuiepa I[IJIK3000 cocroutr B mnpodumakTHuecKoM
OCMOTpE KOHTPOJUIepa, MOIYJIEH, COCTOSHHUS pa3beMOB U MEPHOJUYECKONW IOBEpKe
M3MEPHUTEIIBHBIX KaHAJIOB M KAHAJIOB MPpeoOpa3oBaHMUS.

[lepuonnyHOCTh MPOPUIAKTHUECKUX OCMOTPOB NMPH TEXHUYECKOM OOCIIY)KMUBAaHHUH — HE
peke ogHOro pasza B roj. IIpu ocMoTpe KOHTpoJIepa MPOBEPSIETCS HAJIEKHOCTh KOHTAKTOB
COCHHHHTGHGﬁ, HpI/I HGO6XO,Z[I/IMOCTI/I y,Z[aJ'DICTCH IIbIJIB METOJ0M HpOI[YBKI/I CXKaTbIM BO3I[YXOM.

W3mepuTenbHBIE ~ KaHAIBl  KOHTpoOJUIepa  TOJUICKAT  TEPUOJMYSCKOM  IOBEpKE.
[leprogMYHOCTH MOBEPKU — OJMH pa3 B TpH roaa. MeToauka MoBEPKU KOHTPOJLIEpa OMHCaHa
B nokymente KPAY3.035.004MI1.

Kontposnnep paccuumtan Ha KpyrJIOCyTOUHYIO pabory. Bpems xpaneHuss uH(OpManuu BO
Flashframsatu koHTpOJIIEpa MIPU OTKIIIOYCHHOM MTUTAHUU HEOrpaHU4eHHO. [ paboThl YacoB
peaJ'II:HOFO BpeMeHI/I Ha I11aTe MOI[y.HSI CPU YCTaHOB.HeH HHTHCBBIﬁ QJICMCHT IIUTAHUSA TUIIA
CR2450.3amena ayieMeHTa MUTaHUS TTPOU3BOAUTCS OJIMH pa3 B S JIET.

5.2 Mepbl 6e30naCHOCTH

K pabore ¢ koHTpoymiepoM momycKaeTcsi OOy4YEHHBIM IMEepCOHAN, WMEIOIINN JTOMyCK IS
paboThI Ha 3NIEKTPOYCTaHOBKax ¢ HanpsbkeHueM 10 1000B.

[Io cmocoOy 3ammTBHl 4YeIoBEKa OT MOPAKEHUs DJIEKTPUUYECKHMM TOKOM KOHTpPOJUIEP
cootBercTByeT Kinaccy | (TOCT 12.2.007.0-75).

[lepen skcrutyaTanueil KOHTposuiepa HEOOXOAUMO YOeIUThCS B UCHPABHOCTH 3a3€MJICHHUS
KOHTpoOJLIepa.

SATIPEIIAETCA BrmroyaTh THUTAaHWE KOHTpoJuiepa 0e€3 TOAKIIOYCHHUS 3allMTHOTO
3a3€MJIEHHUS C TIOMOIIIBIO 3a3€MJISIOLIETO KOHTAaKTa Kopmycal!

KATEI'OPUYECKU 3AITPEHIAETCS skcrutyaTanus KOHTposuiepa 0€3 MOIKII0OYEHHOTO
3aIUTHOTO 3a3€MJICHUS K KOHTPOJIEPY U UCTOYHUKAM MUTAHMUs!

5.3 PeryaupoBaHue M MCIIBITAHHE

KonTtpomep u MOJYJIH MOCTaBIIAIOTCSA IpeaIpUATHEM-U3TOTOBUTEIEM
CKOH(UTYpUPOBAHHBIMU B COOTBETCTBHH C J[oroBOpoM.

[Tonp3oBaTento HEOOXOAUMO BBIOJHUTH KOH(UIYpUPOBAaHHE KOHTPOJUIEpA U MOAyJIeH B
COOTBETCTBHE C IIPOEKTHOM JOKyMeHTanue Ha KoHKpeTHyro ACYTII.

KonTtposnep u Mmogynu He TpeOyrOT annapaTHOIO peryJIMpoBaHus U MOJCTPOEK.

W3mepuTenbHble  KaHalbl KOHTPOJIJIEpA MOJBEPraloTCcs Kak MEPBUYHOM, TaKk W
NEepUOJNYECKON TOBEpKE B COOTBETCTBUM C JOKYMEHTOM <«MeToiuka HOBEpPKU
KPAVY3.035.004MI1I».
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6

Texkymmi peMOHT

6.1BOCCTaHOBH€HI/I€ OTKAa3aBIINX KOHTPOJUJICPOB HA MCCTC UX YCTAHOBKU OCYHICCTBIIACTCSA
TOJILKO 3aMEHOM THMOBBIX 3JeMeHTOB 3amenbl (TD3). TD3 B KOHTpouIEpe — MOAYNb. 3aMeHa
T33 ocymecTBisieTcs Npu OTKJIIOUEHHOM NUTaHUU. CpelHee BpeMsl BOCCTAHOBIIEHUSI KOHTPOJIEpa
nipu 3amene TO3 He 6onee 30 MuH.

6.2[1pu He06XOAUMOCTHU 3aMEHbBI MO/IYJIS HEOOXOIMMO BBITIOJIHUTH CIEIYIOIINE NCHCTBHS:

TPaKTopa,

OTKJIFOYUTh NTUTaHUE KOHTPOJIIEPA;
OTCOEUHHUTD ITOJKIIOUEHHBIE PA3BEMBI;
OTKpPYTUTh JIBA HEBBINAJAIOIINX BUHTA U BBIHYTh MOJYJIb U3 KpeiiTa, epkach 3a oba sKc-

YCTaHOBUTH HOBBIM MOJTYJIb;
MPUKPYTUTH BUHTHI JIJIs1 yIEP>KaHUST MOIYJIS, TIOJICOSAMHUTE Pa3bhEMBI;
BKJTFOYUTH TUTAaHUE KOHTPOJLIEPA.

6.3Texymmit pemoHT KoHTpoJepa [TJIK3000u ero cocTaBHBIX 4acTei MpH dKCIUTyaTaIllun
MPOU3BOJUTCA TOJIBKO MPCANPUATUCM-U3TOTOBUTCIICM.
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7 TpaHcnopTHpPOBaHUE U XpaHeHHE

7.1 VYcrpolicTBO B TpPaHCIOPTHON YIAKOBKE MNPEANPUATUA-U3TOTOBUTENS JOIYyCKaeTcs
TPAHCHOPTHPOBATE  ABTOMOOWJIBHBIM,  JKEJIE3HONOPOKHBIM U BO3AYIIHBIM
TPAHCIIOPTOM B CIEAYIOIIMX KIMMATHYECKUX U MEXaHUYECKUX YCIOBUSAX!

- TEMIIEPATYPA OKPYKAIOIICH CPCIBI. .. v vrenveevaniesanennnnens ot muHyc 61 no mumroc 60 °C;

- OTHOCHUTEJbHAS BIAKHOCTB BO3IyXa 10 98 %0....vvveviiiiiieeee, npu temrneparype +25°C;

- aTMOC(EpPHOE TABICHUE .........eenennnen.....0T 2010 108xkI]a (o 15010 810MM pT. CT.);
- YIQPHBIC HATPYSKH: «.vverrvrenerannerenenasneseneeesnensns ... MAKCUMAIIBHOE YCKOPCHHUE 30Mm/c?;

= YHCIIO YIAPOB B MUHYTY . .vtruanenannansaunaneensnenrnaesrassnsanssneeresennenarnennd ot 8 no 120.

7.2 TpancnopTHas Tapa AO/DKHA OBITh 3aKpeIUICHa B TPAHCIOPTHOM CPEACTBE, a TPH
MCTOJIb30BAHUU OTKPHITOIO TPAHCIIOPTHOT'O CPEACTBA 3alllMIIeHa OT aTMOC(hEepHbIX
0CaZKOB H OpbI3r BOAbl. Pa3MemieHWe W KpeIUICHWE B TPAHCIOPTHOM CPENICTBE
TPAHCIIOPTHON Taphl JTOJDKHO 00ECHeuMBaTh €€ YCTONYHMBOE MOJIOXKEHUE, UCKITIYATh
BO3MOYKHOCTh Y/IapOB O IPYTYIO Tapy, a TAK)Ke O CTCHKH TPAHCIIOPTHOTO CPE/ICTBA.

7.3 YCTpPOWCTBO JOJDKHO XPAaHUTHCS B YIIAKOBKE MPEANPHUATHA-U3TOTOBUTEINSI B 3aKPBITHIX
WIA JpPYyruX TIOMELIEHUAX C €CTeCTBEHHOM BEHTWIALMEH O0e3 MCKYCCTBEHHO
peryaupyeMbIX KIMMaTHUECKUX YCIOBUH, T KOIeOaHUs TEeMIIEPaTyphl U BIaXXHOCTH
BO3/lyXa CYIIECTBEHHO MEHBIIEC, YEM Ha OTKPBITOM BO3AYyXE, PACIOIOKECHHBIE B
MaKpOKJIMMATUYECKUX pallOHaX C YMEPEHHBIM U XOJIOAHBIM KIIMMATOM.

7.4 VYcmous xpanenus 2(C) mo I'OCT 15150-69 mpu BO3ACHCTBHH KIMMATHYECKHX
¢dakTopoB: Temmeparypa okpyxkatomei cpeabl or muHyc 50 no mmoc 40 °C m
OTHOCHTENIbHAsS BIaXHOCTh 98 % (ipu Temmeparype okpyxaroieii cpeabl +25°C).

KPAY3.035.004P> 285




Ipuioxkenue A

(O6s3aTenbHOR)
KapTsi 3akaza

Kapra 3aka3za [1JIK3000B kpeiiTOBOM HCIIOJIHEHUH

KpeiitoBoe ucnoanenue IIJIK3000

PaGounii nuama3on remneparyp*
(cTaHZAapTHBIN WK PACHIMPEHHBII)

HcnonHeHne mo pe3epBUpOBaHuio (BHIOpATh M3
CIIHCKA):

— 0e3 pe3epBUPOBAHNS,

— pe3epBUPOBAHKE MTPOIIECCOPHOTO MOJTYJIS,

— MOJIHOE Pe3epBUPOBAHNE MOJIyJIEH KOHTPOJLIEpa

KpelTsl 115 MCIIOJTHEHNS 0€3 pe3epBHUPOBaHUSA

H C INOJJHBIM PE3CPBUPOBAHUEM

MOIYJeH KOHTPOJIepa

HaunmenoBanue kpeiita

O0o3HaueHue " HC-
MOJTHeHHue**

Haanune n
KOJIHUYECTBO

Kpeiir Ha ogHO MOcamodYHOE MECTO A 0a30BBIX
monyned u 12 mocamoyHBIX MecT Uil MOIyJei
paciupeHus.

CR-2012

KPAY5.422.007-

Howmepa kpeiiToB

Kpe#iT Ha ogHO TOCamouHOE MECTO ISl 06a30BBIX
MOJYJIEH M JEBATH MOCAJTOYHBIX MECT ISl MOJYJICH

pacLIMpeHus.
CR-2009

KPAY5.422.008-

Howmepa kpeiiToB

Kpeiir Ha ogHO MOcamo4YHOE MECTO A 0a30BBIX
MOAYJIEM U CEMb IOCATOYHBIX MECT ISl MOIYJIEH
pacuupeHus.

CR-2007

KPAY5.422.009-

Howmepa kpeiiToB

Kpeiit Ha ogHO MOCamoYHOE MECTO it 0a30BBIX
MOAYJIEM W MATh MOCAJOYHBIX MECT JJISI MOIYJIEH

pacimupeHusl.
CR-2005

KPAY5.422.010-

Howmepa kpeiiToB

Kpeiir Ha ogHO MOcCamo9YHOE MECTO A 0a30BBIX
MOAYJIEM U TPU MOCAJOYHBIX MECTA I MOIYJIEH
pacuupeHus.

CR-2003

KPAY5.422.011-

Howmepa kpeiiToB

286 KPAY3.035.004P5




KpeiThbl 11 MCIIOJIHEHNS] C Pe3ePBHPOBAHMEM NPOIECCOPHOTO MOAYJIA

KpeiiT Ha nBa mocamodHbIXx MecTa Jjsi 0a30BBIX
Moayiein m 10 mocamo4yHBIX MeECT IJisi MOJYJIeH
paciupeHus.

CR-2010-D

Howmepa kpeiiToB

KPAY5.422.013-

Kpeiir Ha naBa mocamoYHBIX MecTa JId 0a30BBIX
MOJYJIEM U CEMb IMOCATOYHBIX MECT JUISI MOIYJIEH
pacuupeHus.

CR-2007-D

Howmepa kpeiiToB

KPAVY5.422.014-

Kpe#iT Ha nBa mocamodHbIXx MecTa Jjsi 0a30BBIX
MOJYJIEM U MSITh MOCAJAOYHBIX MECT JJISI MOJYJIEH
pacuIMpeHus.

CR-2005-D

Howmepa kpeiiToB

KPAY5.422.015-

Kpeiir Ha nBa mocamoYHBIX MecTa g 0a30BBIX
MOAYJIEM W TPHU IOCAAOYHBIX MECT I MOZAYJIEH
pacuIMpeHus.

CR-2003-D

Howmepa kpeiiTo

KPAY5.422.016-

Moayau

HaumeHoBaHue MoayJist

O0o3HaueHue " uc-
MOJIHEHHUE

Hannuue n
KOJHUYECTBO

BazoBbie mogyan***

Monyib HEHTpaIBHOIO MpoLeccopa. ™ **

CPU

KPAY5.103.052-

HNHuTepdeiicHbIii MOTYITb.
IM

KPAY4.883.309-

Moaysb BbIBO/Ia TUCKPETHBIX CUTHAJIOB.

D0O32-24AD

[To3uuuu B KOHTpOIUIEPE

KPAVY4.883.384-

MO,Z[yJIB BBOJa JUCKPCTHBIX CUTHAJIOB.

DO48-24AD

[To3uuuu B KOHTpOILIEPE

KPAVY4.883.385-

MO,Z[yJII: BbIBOJAa JUCKPCTHBIX CUT'HAJIOB.

DO8-110DC-PWR

[To3uuuu B KOHTpoOJUIEpE

KPAVY4.883.386-
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HaumeHoBaHue Mmoay.Jist

0O0o3HaueHHE

Hannuue u
KOJIHY€ECTBO

MOI[y.Hb BbIBOJIa JUCKPCTHBIX CUT'HAJIOB.

DO16-220AD

[To3uunu B KOHTpOIIEpE

KPAVY4.883.387-

MOI[y.Hb BbIBOJIda JUCKPCTHBIX CUTHAJIOB.

DO16-220AC

[To3unum B KOHTpoOIIEpE

KPAVY4.883.388-

MOI[y.Hb BbIBOJId JUCKPCTHBIX CUT'HAJIOB.

D0O16-220DC

[To3unun B KOHTpoOIIIEpE

KPAVY4.883.389-

MOI[y.HB BBOJJa JUCKPCTHBIX CUTHAJIOB

DI32-24

[To3unuu B KOHTpoOIIIEpE

KPAVY4.883.375-

MOI[y.HB BBOJa JUCKPCTHBIX CUTHAJIOB.

Dl148-24

[To3unum B KOHTpoOIIIEpE

KPAVY4.883.390-

Monyabs BBOJIa YaCTOTHBIX CUTHAJIOB.

DI12-24-F

[To3uunu B KOHTpOIIIEpE

KPAY4.883.368-

Monynbs BBOJIa YaCTOTHBIX CUTHAJIOB.

DI24-220

[To3uunu B KOHTpOIIEpE

KPAY4.883.391-

Moaynbs BBOJIa aHAJIOTOBBIX CUTHAJIOB.

All6-IU

[To3uunu B KOHTpOIIIEpE

KPAY4.883.392-

MOI[YJ'IB BbIBOA aHAJIOT'OBBIX CUI'HAJIOB.

AO12-1U

[To3uunu B KOHTpOIIEpE

KPAY4.883.393-

MOI[y.HB BbIBOJA aHAJIOT'OBBIX CUI'HAJIOB.

Al32-24

[To3uunu B KOHTpOIIIEpE

KPAVY4.883.364-

MOI[y.Hb BBOJa-BbIBOJAa aHAJIOI'OBBIX CUTHAJIOB.

Al60O6-1U-Hart

[To3unuu B KOHTpoOIIIEpE
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HaumeHoBanue MmoxyJist O0o3HaueHue

Haanune n
KOJHYECTBO

Monynbs BBOJIa aHAIOTOBBIX CUTHAJIOB. KPAVY5.103.060-
AIT-12

[To3unuu B KOHTpoOIIIEpE

Kontpomnep cucrembr oOHapyxkeHus yredek, monenb | KPAY4.883.436- I
COv.
Al6-SOU

[To3unuu B KOHTpoOIIIEpE

JIomoJJTHHUTEJbLHbIE YCTPOICTBA

Hcrounuk nutanus 125Bt LWN2660-6E
Hcrounuk nutanus 250Bt LWN1601-6E
Hcrounuk nutanus 240Bt DPP240-24-1
Uctouynuk nutanus 240Bt DRA240-24A
Hcrounuk nutanus 240Bt WDR-240-24

*Craugaptaeiii (ot munyc 40 no mwmoc 60 C), pacumpennsriii (ot munyc 61 o mwiroc 60 C)

** McniomHeHNe YKa3bIBAETCs TP OTIIMYUN OT OCHOBHOTO
*** Y cTaHaBIUBAIOTCS Ha CIICIUAIN3UPOBAHHBIC MECTA B KPEHTe.

**% Y CcTaHABIIMBAIOTCS TOJIBKO B OCHOBHOHM KpEHT. 371eCh U Jlajiee MO3HIUs B KOHTpoJuiepe GopMHUpy-
eTCs M3 HOMEpa KpeiTa v HoMepa IOCa0YHOr0 MecTa I MOIyJ el paciupenus B kpeiite. (ITpumep:

3aKa3 JIByX OJIMHAKOBBIX MOJYJICH, YCTAHOBJICHHBIX B OCHOBHOM KpPEHTE B TPEThEM U CE
JIOYHBIX MeCTax, —mocano4nbie mecta 1.3, 1.7).

JbMOM IIOCa-
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Kapra 3aka3za [IJIK3000B kOMIIaKTHOM MCIIOJTHEHUH

KomnakTHoe ucnosnenune INJIK3000

Pabounii quana3zon temmneparyp*
(cTaHmapTHBINA WM PACIIUPEHHBIH)

Moayau

HaumenoBanue moayJist

O0o3HaYeHHUE U UC-
noJTHeHue**

Hannuue n
KOJIHUYECTBO

Moays mporeccopa (CPU-C)

KPAY3.857.029-

Moayns nponieccopa CPU-C2

KPAY3.857.043-

Monyss nporeccopa (CPU-CS)

KPAY3.857.042-

MOI[y.HB BBOJIa-BbIBOJd aHAJIOT'OBBIX U OUCKPCTHBIX

curnanos (DA-101-C)

KPAY3.857.028-

Monynb aHanoroBoro BBoaa-Beisoga AlO-8
(AlO-8-C)

KPAY3.857.030-

Monynb BBoJa aHanoroBsix curaaios Al-161-C

KPAY3.857.031-

Mopyns BBoja aHanoroBeix curHanoB Al-16H-C

KPAY3.857.032-

Monaynb  BBOJa—BBIBOJIA
AIBAO8H-C

AHAJIOTOBBIX  CHUT'HAJIOB

KPAY3.857.033-

Monaynb BBOJa JUCKpeTHBIX curnaios DI32-24-C

KPAY3.857.036-

Monynb BBOJa nuCKpeTHBIX curnaioB DO32-24D-C

KPAY3.857.037-

Mopayns BBOma—BBIBOJA IUCKpeTHBHIX curHanoB | KPAY3.857.038-
DI16D0O16-24D-C
Monyne  BBOJa—BBIBOJA AWCKpeTHbIX curHanoB | KPAY3.857.039-

DI22D08-24D€C

Monyiib BBOJa-BBIBOJIa AHAJIOTOBBIX W JIUCKPETHBIX
curraigos DAH-102-C

KPAY3.857.040-

Moaynb TOCIeI0BaTEIbHBIX MMOPTOB BBOJIA-BBIBOA
muckpetHbix curHanoB SSW5-DI10DO8-C

KPAY3.857.041-

JIonmoJJHHUTEJLHbIE YCTPOCTBA

CoenuenuTeNb IMUHHBIN

KPAY3.660.076-

Pelixa MoHTaXHasd

Wcrounuk nuranus 125Bt LWN2660-6E
HUctounuk nmuranus 250Bt LWN1601-6E
HUctoynuk nuranus 240Bt DPP240-24-1
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Uctounuk nmuranus 240Bt

DRA240-24A

Hcrounuk nuranus 240Bt

WDR-240-24

*Cranmgaptabii (ot munyc 40 no mmoc 60 ), pacmupennsiii (ot munyc 61 10 mwroc 60 C)

** lcroaHeHne YKa3bIBaACTCA IIPU OTIIMYUH OT OCHOBHOTI'O
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Ilepeuenpb NPUHATHIX COKpAIICHUN

DDR Double Data Rate ynsoennas ckopocts nepeaayur. O003Hau€HUE CHHXPOHHO-
ro TUNA MaMATU C MPOU3BOJIbHBIM JTOCTYIIOM U YJBOCHHON CKOPOCTHIO Mepeaa-
9u

FRAM Ferroelectric RAM eurnerosnekTpuueckas orepaTuBHasl MaMsaTh. DHEProHe3a-
BUCHMasl TAMsITh, MPeJyIararolas Ty xe QyHKIHOHAIBHOCTh, uTo U Flash.

IEC International Electrotechnical ComissiorMexynapoaHasi 3JeKTpPOTEXHUYE-
CKasi KOMUCCHS

RTC Real-time clock sace1 peanbHOTrO BpeMeHH

RTOS Real time operation systemmrepaiinonHas CHCTeMa PeaJbHOI0 BpEMCHH

SRAM Static random access memaotyatudeckas mamMsTh ¢ IPOU3BOJIbHBIM JOCTYIIOM

TCP/IP Transmission control protocol / internettpoml — npotokon ymnpasieHus Ie-
penaueii (RFC 793) Mexceresoii mpotokon (RFC 791)

UART Universal asynchronous receiver and transmitteynuBepcaibHbIii aCHHXPOH-
HBIW IPUEMOTIEPEIATUUK

ACYTII ABTOMaTH3UPOBAHHAS CUCTEMA YIIPABIEHUS TEXHOJIOTHYECKUMU IIPOLIECCAMHU

APM ABTOMaTH3MpPOBAaHHOE paboyee MeCTO

AIII Amnarnoro-1udpoBoii mpeodpa3oBaTelib

BAX BonbraMiiepHas xapakTepucTuKa

3UIl 3amacHble YaCTH, HHCTPYMEHT, IPUCIIOCOOJICHHUS U CPEICTBA U3MEPEHUS

209! WNuTtepdelicHpii MOAYITh

NPII HNunycTpuanbHble paguooMexu

K3 Kopotkoe 3aMbikanue

MIIIT Monyib LIEHTpaIBLHOIO Mpoleccopa

o3y OnepaTruBHOE 3alIOMHHAIOIIEE YCTPOUCTBO

oC OnepannonHas cucreMa

I3y [TocTrosiHHOE 3aIOMHHAOIIIEE YCTPOHUCTBO

1o [IporpammHoOe obecrnieueHne

IIK [IepconasbHBIN KOMIIBIOTED

I[JINC [Iporpammupyemas JJorudeckasi MHTErpajabHas cxema

I3y [IporpammupyeMoe MoCTOAHHOE 3alIOMUHAIOIINE YCTPOHUCTBO

CIIO CucreMHOe MPOrpaMMHOE OOECTICUeHNE

TC TepmonpeodpazoBarenu COMPOTUBIICHHS

T33 TumnoBoii 371eMEHT 3aMEHBI
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Y3UIL

Y CTpOUCTBO 3aUThI OT UMITYJIbCHBIX IIEPEHANPSIKEHUN

LIAII

Hudpo-ananoroserii mpeodpazoBaTenb

LI

LenTpasibHBIN MpoLeCCOp

Iy

IleHTpanbHBII MPOLECCOP YIIPABICHUS

MM

[[I1poTHO-UMITYIBCHAS. MOAYJIALUS

SIIC

DIIEKTPOABMIKYIIAS CUJIa

Anmartbl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBeleHck (4162)22-76-07
BpsHck (4832)59-03-52
BnapuBocTok (423)249-28-31
BnapukaBka3s (8672)28-90-48
Bnapgumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHGypr (343)384-55-89

Poccusa +7(495)268-04-70

UBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
UpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanunuurpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
Konomua (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Nuneuk (4742)52-20-81

KasaxcraH +7(7172)727-132

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70

Mypmanck (8152)59-64-93
Ha6epexHble YenHbl (8552)20-53-41
HuxHuin Hosropogp (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Honbpbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHb6ypr (3532)37-68-04

Mensa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

Kuprusua +996(312)96-26-47

PocToB-Ha-[loHy (863)308-18-15
PsasaHb (4912)46-61-64

Camapa (846)206-03-16
CapaHck (8342)22-96-24
CaHkT-MeTepbypr (812)309-46-40
CaparoB (845)249-38-78
CeBacTonons (8692)22-31-93
Cumdeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35
ChbIKTbIBKap (8212)25-95-17
Tamb6oB (4752)50-40-97

TBepb (4822)63-31-35

gtg@nt-rt.ru || https://gygrometr.nt-rt.ru/

TonbATTH (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsAHoBCK (8422)24-23-59
Ynan-Ya3 (3012)59-97-51
Ydpa (347)229-48-12
Xa6apoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Yura (3022)38-34-83
SAkyTck (4112)23-90-97
Apocnaenb (4852)69-52-93






