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Hacrosimee pykoBoxcTBO 1o skciuryatamuu (PD)! pacmpocrpamsiercss Ha Moxymb BHIBOAA

nuckpeTHbiX curHaioB DO-31A u ero mMoaudukanuu (najgee mo Tekcty — moaynb DO-31A w/unm
MOJIyJIb) M TIPETHA3HAYCHO JIJIsi O3HAKOMJICHHSI JIHII, SKCIUTYaTUPYIOIIUX MOJYJIb, C €r0 YCTPOHUCTBOM,
MPUHIAIIOM pa0OThl, OCHOBHBIMH TMpaBUJIAMH JKCIUTyaTalliu, OOCITY)KWBAaHUS, XPaHCHUS W
TPaHCIIOPTHPOBAHHUS.

JIOKYMEHT COJIEP)KHT TEXHUYECKHE XapakTepucTuku moayinss DO-31A |, onucaHue MpUHIUIA
nmocTpoeHuss U paboThl, a Takxke, WH(OPMAILHIO, HEOOXOIUMYIO TOJIH30BATEIIO ISl MPABUIBLHOTO
MIOJIKJIFOUEHUS ¥ SKCIUTyaTallud B COCTABE PACIPECIICHHBIX CUCTEM YIIPABICHUS.

PykoBoacTBO mpeHa3HAUCHO TSI TEXHUYECKUX CIICIUAIMCTOB, B JOJDKHOCTHBIE 00S3aHHOCTH

KOTOPBIX BXOJIUT MOAKIIOUYEHUE, TEXHUUYECKoe o0cTykuBaHue u Tekymmuii pemout ACY TIL

s BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCHA
KBAJIMUOUILIMPOBAHHBIN ITEPCOHAJL, K KOTOPOMY OTHOCSTCS CITELITUAJIMCTEI,
[MPOHIEJIINE OBYYEHUE (MMEIOUIUE OIIbIT, 3HAHMA B OBJIACTU CTAHIAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JJOPOBLSI, TPEBOBAHMII K
YCJIOBUAM PABOThBI), KOTOPLIE MOI'YT HECTU OTBETCTBEHHOCTH 3A
BE30ITACHOCTbH OBOPYJOBAHMUS ITPM BBIITOJITHEHUU CBOUX OBSI3AHHOCTEM, 1
M3VUUBIIWE HACTOSIINN JOKYMEHT.

Ipeonpusmue-pazpabomuyux (useomogumens)

CoxkpaiienHoe HauMeHoBanue opranuzaiuu: AO « 9IMUKOH»

WHH: 7726037300

KITIIT: 771801001

KOpuanueckuii agpec: 107207, Poccus, r. Mocksa, IllenkoBckoe miocce, 1. 77
Tenedon/dakc: +7 (499) 707-16-45

E-mail pa3paborunka: emicon@emicon.ru

OdurranbHBIN caldT: WWW.emicon.ru

! [IpaBa Ha HacTOSIMIUI TOKYMEHT SIBJISIIOTCS cOOCTBeHHOCThI0O AO «OMUKOH» 1 3ammumieHsl 3aKOHOIATeIILCTBOM
Poccuiickoit ®enepanuu 00 aBTopckom npase. be3 cneunansuoro pazpemenus AO « 9MHUKOH» nokyMeHT uiu ero 4actb
B DJICKTPOHHOM HIJIU MICYATHOM BHJIC HE MOTYT OBITh CKOIMMPOBAHBI U MEPEIaHbl TPETHUM JIHIAM C KOMMEPYECKOH IIEIBIO.
JIOKyMEHT W CBsI3aHHBIC C HUM TpadudecKue H300pakeHUs] MOTYT OBITH MCIIONB30BaHBI TOJIBKO B HH(OPMAIMOHHBIX,
HEKOMMEPUYECKUX FITH JIMYHBIX [IEIISIX.

JIOKyMEHT MOXKeT OBITh H3MEHEH pa3paboTYMKOM 0e3 MpeIBapUTEeILHOTO yBeIOMIICHUs. [lOoCIeHIOI BepcHUio
JIOKYMEHTA BBI MOJKETE HAWTH Ha oduimansHoM caiite AO « OMUKOH» 1o agpecy Www.emicon.ru.
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1 OIIMCAHME U PABOTA

1.1. Ha3nayeHue MOIYJIA

Ilontnoe  HaummeHoBaHWe: Moaynb  BBIBOJA  JUCKPETHbIX  curHaioB — DO-31A
AJII'B.426436.040.

Monynb npeaHa3HadyeH sl padoThl B COCTaBE PACHPENEICHHBIX CUCTEM YIIPABICHUS U UMEET
JIB€ M30JUPOBAHHbIE IPYMINbl O § KaHAIOB B Kaxaod. Harpyska k BeIXoJaM KaHaJOB MOAYIS U
BHEIIHEMY UCTOYHUKY MUTAHUS MOJKIIOYAETCS 110 CXEeME «OOIIUH MUHYCY.

B 3aBuCHMMOCTM OT 3HAY€HHUs TEMIEPATYpbl AKCILTyaTallud MOAYJIb BBIIYCKAaeTcs B JIBYX
Moudukarpsx (cM. Tabmuiy 1).

Ta6auna 1. Moaudukauuu mogyasa DO-31A

Oo0o3na4yenue HaunmeHoBaHue Temneparypa sxkcniryaranuu, °C
AJII'B.426436.040 DO-31A -25...+60
AJII'B.426436.040-01 DO-31A-01 0..+60

m IIpumeuyanue - Bcesd npuBogumas B jJaibpHeieM uHGOpManus OJMHAKOBO

CIpaBe/IMBa B OTHOIIEHUH Moaupukauii Mmoayns DO-31A | ecnu He yKa3aHO HHOE.

Monayns DO-31A sBnsieTcss 0TKa30yCTONUMBBIM, BOCCTAHABIMBAEMBIM M PEMOHTOIPUTOTHBIM
W3JIeNMeM, TIpeHa3HaYeHHBIM JIJISl KPYTJIOCYTOYHON HENpPEphIBHON JKCILUTyaTallid ¢ BO3MOXKHOCTBIO
MHOTOKPATHOTO BKJIFOUEHUS U BBIKIIFOUCHHS JIEKTPOITUTAHUS B TEUCHHUE CYTOK.

Paboune ycnoBus sxcmmyatauuu Moayist DO-31A:

— TeMIepaTypa OKPY)KaroIlero Bo3ayxa B 3aBUCUMOCTH OT MoAudukanuu (cM. Tadnuiry 1);

— OTHOCHTEIbHAs BIAXXHOCTh Bo3ayxa 85 % npu mmtoc 25 °C u 6onee HU3KUX TeMIepaTrypax

0e3 KOHJICHCAIH BJIary;

— armocdepHoe aasinenue ot 84 no 107 xIla.

1.2. TexHuyecKue XapakTepUCTHUKHU

OcHOBHBIE TEXHUUECKUE XapakTepucTuku moayns DO-31A npuseneHs! B Tabuuie 2.
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Ta6auna 2. Texunyeckue xapakrepucTuku moayJst DO-31A

XapakTepucTuka 3HaueHune
KomnmaecTBo rpymnmn KaHaIOB BEIBOJIA 2
KommaecTBo kaHAJIOB BBIBOJIA B TPYIIIE 8
Tok Harpy3ku, He MEHee, A 0,5
MaxkcumanbHbIN BBIXOJHOM TOK Ha OJHY rpynmny, A 2
Tok cpabaTbIiBaHUS 3alIUTHI, HE OoJiee, A 0,55+ 0,05
KommgecTBo kaHamoB uHTepdeiica 2
Tun unTepdeiica RS-485

[TpoTokoi nHPpOPMAIIMOHHOTO 0OMEHA 10 UHTEP(EHCHBIM KaHaJIaM Modbus / EmiBus®

. 921600, nns Bepcuun
MakcuMajbHas CKOPOCTh TMepefadd JaHHBIX 10 HMHTEephEHCHBIM
Mo tyJist HaunHas ¢ DO-

KaHayam, Out/c 31AV7 - 1843200

HanmeeHHe rabBaHUYECKOM N30 MCXKAY H30JIMPOBAHHBIMU

HE MCHEC

1000
JacTsMU MoayJis, B, He MeHee
Hanpsixenue nuranus, B ot 18 o 36
["aGapuTHBIE pa3Mepbl MOAYJIS, MM: 170x130%30
Macca moxyis, Kr, He OoJee 0,2
Cpennee BpemMs HApaOOTKH HA OTKa3, 4, HE MEHEe 100 000
CpenHee BpeMsi BOCCTAHOBIICHHSI Ha OOBEKTE JKCIUTyaTallid CHJIAMHU U 30
CpeICTBaMU JICKYpPHOU CMEHBI, MUH, HE Ooliee
Ha3nadeHHBIH CpPOK CIy)OBbI C YY4eTOM BOCCTaHABJIMBAEMOCTH, JIET, 20

1.3. V¥YecrpoiicTBo u padoTta Mmoay.as

Buemnuii Bua moayns mokasaH Ha pucyHke A.l, mpunoxxeHust A. KOHCTpYKTHBHO MOJIYJb

BBIIIOJIHEH B BHJIE MHOTOCJIOMHON NEYaTHOM IJIaThl, C 3aKPEIUIEHHBIMA HAa HEM METaUIMYECKUMU

KO’KyXaMH-3KpaHaMH M JIMIEBOM IJIaHKOM. Ha nuueBoil cTopoHe MOYJISI HAXOIUTCS MeTauTndecKas

IJIaHKa, Ha KOTOPYIO BBIBCACHBI 3JICMCHTBHI MHAWKAIIUH, OOBEKTHBIN pasbpeEM XP4, BUHTBI KPCTIJICHUA

MOAYJS K KOpIycy Kapkaca M pydYKH sl yqoOCTBa W3BICYEHHS €ro W3 KOp3uHbI. Ha ThUTbHOIA

CTOPOHE MOJIYJISI HAXOJUTCSI CUCTEMHBIN pa3beM XP3, ¢ TOMOIIBI0 KOTOPOTO MOJTYJIb IMOIKIIFOYAETCS K

KpOCCOBOM IIaTe KpenTa.

! Paspaborunk AO «OMHUKOH». Cm. «IIpotokos EmiBus Onucanue» AJIT'B.420609.045 1
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IIpumevyanue - BHemHuil BUA MOIYJAS MOXET MMETh OTIMYHUS OT W300paKeHHIA,

IIOKa3aHHbIX Ha pucyHke A.l npunoxkeHus A, He BIUSIOUINE HA SKCIUTyaTallui0 MOTYJIS.
1.3.1 Ilpunyun pabomut

Mozynb cOCTOUT U3 ABYX OCHOBHBIX YCTPOMCTB:

— ycrpoiictBa 00bekToBOr0 (YO);

— ycrpoiictBa ynpasieaus (VVY).

YO mnpenHa3Ha4eHO AJS NOJYYEHHUS BXOAHBIX LU(PPOBBIX JAaHHBIX OT YY M BKIIOYEHUS U
BBIKJIFOUEHMSI HY’KHBIX BBIXO/IHBIX KJIIOU€H B COOTBETCTBUU C STUMU CUTHAJIAMH.

VYV obGecnieunBaer nepenauy B YO 8-Mu pa3psaHbIX MU(POBBIX JAaHHBIX B KaXIyIO TPYIILY,
KOHTPOJIb U UHAUKALUIO cocTOsIHUS YO 1 paboTy MOJyJIsl B CUCTEME.

CrpykTypHasi cxema MOAYJs, MpeJcTaBleHHas Ha pucyHke B.1, mpunoxenus B conmepxut
cieayromue GyHKIMOHAIbHBIC Y3Ibl:

— reHepaTop TakTOBBIX curHaios (BQ);

— BbeIxoaHo# kito4, (BK1, BK2);

— cxemy 3anuThl, (C31, C32);

— cxemy koHtpous, (CK1, CK2);

— BTopuyHbIe ucToUHHMKY nutanus (UI11.. . UI13);

— mukpoxontposuiep (LITY);

— onronapsl (OI);

— nporpammupyemas Jiornueckas uarerpaipHas cxema (IIJIMC);

— ¢opmupoBarens uHtepgericop RS-485 (OU).

B kauecTBe yIpaBISIOLIET0 YCTPOMCTBa B MOIYJSAX HCIOJNb3YeTCS MHKPOKOHTposuiep. B
Monynsx Jo anmapatHo Bepcun DO-31AV7  MuKpOKOHTpoisiep paboTaeT B peXuMe
MHUKpOMpoIieccopa, T.e. GOopMUPYET TpU IIUHBI yNpaBiIeHUS: HMIHMHY aapeca (8 pa3psaoB), MIHUHY
naHHbIX (8 paspsinoB), muHy cuHXxponuzaimu (curaainel ALE, WR, RD). DTy mimHbI COSTUHEHBI C
I[JINC. B ¢pynkuuu [TJIMC Bxoaut:

— (opMHpOBaHUE CUTHAJIOB YIIPABIICHHSI BRIXOHBIMU KITFOYaMHU;

— ¢opmupoanue curtana INHIBIT;

— (opmMupoBaHuE CUTHAJIOB BEIOOPKH KaHala B CXeME KOHTPOJIS;

— (opMHpOBaHUE CIOBA COCTOSHUS.

B wmonynax, maumnas c¢ Bepcuun DO-31AV7, TIJIMC otcyrcTByeT. BBIXOMHBIE KaHAJBI

bopMUpPYIOTCS CUTHATIAMU MIOPTa MUKPOKOHTPOJLIEpa.
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Hapsiny ¢ MUKpOKOHTpOJUIEpOM B COCTaB MOJYJS BXOJUT YCTPOMCTBO OXpPaHHOrO TaiMepa

Watchdog. Eciu B Teuenue 1,6 ¢ He MPOMCXOAUT MPOTrPaMMHOMN MOIAEPKKHA OXPaHHOIO TalMepa,
IIPOUCXOUT amnmnapatHbiii copoc LITY.

Monynb COOEpKUT JBE raJlbBAHUUECKH M30JMPOBAaHHBIE TPYIIIbI BIXOAHBIX Kitoued BK1 u
BK2. Kaxpas rpynma coaepkuT BOcCeMb Kitoueil. g ympaBiieHHs KIO4amMu II€PBOM TPYIIIIBI
MUKPOKOHTPOJUIEp MPOM3BOAMT 3amuch AaHHBIX MO ajapecy S01H (mo ammapatHoil Bepcuu Momyis
DO-31AV7). Paspsiasl muubl qanasix D7...D0 cooTBeTcTBYIOT BBIXOAHBIM KaHamam OUTS...OUT1.
Ecnn paspsin nanubix npu 3andcu no azapecy S01H coorBercTByeT noruueckoid 1, To Kirod
BKIItOUaeTcs (OTkpbiBaercs). Ecnu O6ut manHbix — norudeckuid 0, To KIOY 3akpbiBaeTcs. Bropas
rpymnna KJIouel yrpasisieTcs 3aluchbio TaHHbIX 1o aapecy S02H. B nanHom ciyuae pa3psabl HIMHBI
naaHbix D7...D0 coorBercTByIoT BhIXOAHBIM KaHaiam OUT16...0UT9. Ecnu pa3psan JaHHBIX TpU
3anucu 1o aapecy S02H coorBercTByeT soruueckoit 1, To kitou BriIro4yaeTcs (OTKpbiBaeTcs). Eciu
our naHHeix — Jsoruueckuid 0, To Km0y 3akpbiBaeTcs. CurHanel, chopmupoBanusie [IJINC,
MpelHa3HauYeHbl Ui YOPaBICHUS BBIXOJHBIMHM KIIOYAMU U OTACNEHBI OT BBIXOJHBIX KIIOUEH
ONTONapaMy; TEM CaMbIM JOCTUIAETCSl TaJlbBaHMUYECKas M30JSLUS CUCTEMHOW 4YacTH MOJIYJS OT
00BEKTOBOW. B KkauecTBe Kiroueil MCHONB3yIOTCS MoIHBIe P-kKaHanbHble MOSFET Tpan3ucTopsl,
o0Jafjaronue 04eHb MajlbIM COITPOTHBIIEHUEM BO BKJIIOUEHHOM COCTOSTHHH.

B Monynsax HauuHas ¢ annapatHoil Bepcun DO-31AV7, BbIxoHbIe KaHaIbl (POPMUPYIOTCS Ha
BBIXOZIE TOpPTa MHUKPOKOHTpoJulepa. ['pynmbl pa3fenstoTcss onTornapaMd M pa3HbIMH BHEIIHUMH
WUCTOYHUKAMU TTHTAHHUSL.

CK no3BoJisieT onepaTuBHO OTCIEKUBATh HCTUHHOE cocTosiHue BK kaxxnoro us 16-tu kaHanos
MOJIyJsl U NPHUHATH HEOOXOJIUMBIE MEpbl MpPHU €ro HECOOTBETCTBHM OXKHJaeMOMY 3HaueHuto. Jlyis
OTIpe/IeTICHUSI COCTOSIHHS KJTF0UYa MUKPOKOHTPOJIJIEP MPOU3BOJUT 3aMKCh JaHHBIX MO anapecy S07H,
TEM CaMbIM YCTaHABJIMBACT aJipec MpoBepsieMoro kaHamna. [Ipu sToM pa3psas! mmHb qaHabx D2...D0
COOTBETCTBYIOT ajpecHbIM pazpsiaam AAQ...AA2. 3areM MuKpokoHTposuiep mo azapecy S5S03H
MIPOM3BOANT YTCHUE PETHCTPa COCTOsIHUSA (popmar perucrpa coOCTOSHUS MPEACTaBiIeH B TadiuIe 3).
O/HOBPEMEHHO CUMTHIBAETCSI COCTOSHUE Kitoduel obeux rpynn. ColepKUMOe perucrpa COCTOSHUS,
[0 3ampocy, NepefaeTcsi B MHUKPOIIPOLIECCOPHOE YCTPOMCTBO KOHTpPOJIEpa, B KOTOPOM paboTaer
Moayib. B moxymsx Bepcuu, HaumHas ¢ DO-31AV7, cuuThiBaHWE COCTOSIHHS BBIXOJHBIX KaHAJIOB

BBIITIOJIHACTCA IO aApecaM C(bOpMHpOBaHHLIX Ha BBIXOAaX MUKPOKOHTPOJIIICpA.
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Ta6auna 3. @opmMaT perucTpa coCTOsIHUA

Homep pa3psaa Hasnayenue
Do Cocrosiaue BbixoubiX kitodeir OUTS...OUT1 (curnan DA)
D1 Cocrosiaue BeixoHbIx kirouert OUT16...0UT9 (curnan DB)
D2 «1»- HayIMune BHEMIHErO MUTAaHUA BEIXOAHBIX Kiroyeir OUTS...OUT1
D3 «1»- HaNMYMe BHEIIHETO MUTaHUs BBIXOMHBIX Kiroueir OUT16...0UT9
D4 «0»- meperpy3ka B 1emsx BeIxoHbIX kKanainoB OUTS...OUT1
D5 «0»- meperpy3ska B Lenax BeIxoAHbIX kaHamoB OUT16...0UT9

C3 3amuniaer BbIxoHOU TpaH3ucTop BK mpu KOpoTKOM 3aMbIKaHUM B HArpy3Ke WIX B JIUHUU
cBs3u ¢ Heil. Ilpu cpabarbiBaHMM 3alIUTHl B OJHOM M3 KaHAJOB Tpymmbl oTkimoudarorcs BK Bceit
rpynmel. CurHan, cdopmupoBannbiii C3, depe3 omromapsl mnoctymaer Ha Bxox IUJIMC wmm
MHUKPOKOHTPOJUIEPA, B 3aBUCHMOCTU OT BEPCUM MOAYJIA. MUKPOKOHTPOJIEP € MEepUOANYHOCThIO 10
MC OINpallUBaeT PErucTp COCTOSHUE MOJAYJs, B KOTOPOM HpeAcCTaBieHa HHpopMamus o
paboTOCTIOCOOHOCTH BBIXOJHBIX KaHAJIOB. ECITM TPOMCXOMUT IMeperpy3ka BBIXOJAHOTO KaHalla, TO
MHUKPOKOHTPOJUIEP MOYJISI IEPUOTNIECKH cOpachIBA€T CUTHAI OITUOKH U KITFOUX OIATH BKIFOYAIOTCSI.
B cnydae ycroitunBoii meperpy3ku OyJIeT MpOMCXOAUTH MEPHOAMUYECKOE BKIIOUEHUE U BBHIKIIOUEHHUE
Kioyel. BusyallbHO 3TO MOXHO HaOMIOAAaTh MO MHUIAaHUIO WHAWKATOPOB BBIXOJHBIX KaHAJIOB M
uHaKaTopoB ommobku F1, F2.

C3 u CK mnonyuator mutanue 5 B or UIIl (waumnas c ammaparHoii Bepcun DO-31AV7
nuTaHue Moayns +3 B), BXoa KOTOPOro MOAKIIOYEH K BHEIIHEMY UCTOYHUKY NMUTaHUs 24 B.

[TJINC comepxutr cxemy ¢opmupoBanus curHaina INHIBIT, koropas koHTponupyer paboTy
porpaMMHOTo oOecniedeHuss Moayis. Jloruka paOoThl CXEeMbl 3aKJIIOYaeTcs B TOM, YTO €CIH B
TedeHue 26 MC MUKPOKOHTpOJUIEp He oOpalaercs K cxeMme (3amuch NaHHBIX mo azapecy S00H), t.e.
MIPOUCXOJUT HapyILIEeHHEe pabdoThl MPOrPaMMHOI0 0OecIiedeHHs] MOYJsl, TO IPOU30HAET OIOKUPOBKA
MOJIUGUKAIMKN BBIXOJIHBIX KIIOYeH M eciu mnepembluka J1 ycTaHOBIEHA, BBIXOJHBIE KIIOUU
Boikmouarcsa. Cocrosnue curnana INHIBIT nposepsiercs urennem nanusix no ajapecy SO06H, paspsin
naaelx DO, koroperii ecmu Haxomutcs B coctosHuM «0», 1o curHam INHIBIT akTuBHBINH,
MIPOTPaMMHBIM 00eCTIeUeHIEM HE TTO/IICPKIBACTCSI.

B wMmomymax Bepcum HaumHas c¢ anmapatHoi Bepcun DO-31AV7, curnan INHIBIT
(bopmHpyeTcss MyIbTUBUOPATOPOM, KOTOPBIN 3aITyCKAETCsI MUKPOKOHTPOJLIEPOM.

HNuTtepdeticHple KaHaabl MOAYIS oOpa3yroTcs AByMms mocienoatenbHbiMu USART mopramu
MukpokoHTposuiepa. Beixompt USART coeaunensr ¢ ¢opmupoBatensimu uHTepdeiicor RS-485. B

KayectBe (popmupoBateneil MHTEp(PEHCOB HCMOIB3YIOTCI MHMKPOCXEMBI OCOOCHHOCTBIO KOTOPBIX
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SBIIACTCS COJEp)KAHUE BHYTPHU KOpPIIyca TBEPAOTEIHHOrO TpaHc(opmaropa, KOTOphI obOecreunBaet

raJIbBAHUYECKYIO U30JIALIMI0 CUCTEMHOM YacTH MOAYISI OT MHTEPHEHCHOM.

WutepdeiicHple KaHambl WMEIOT TEPMHHAIBHBIC PE3WCTOPHI, IMpEIHA3HAYCHHBIC IS
COIVIACOBAHUS JIMHUK CBS3M, MOJAKIIOYaeMbIX K Moayiao. Homwuuanel pesuctopoB 120 Om.
[Toakmrouarorcst oHU K TUHUAM A 1 B ¢ momombro nepembruek J6 s kanana 1 u J7 mis kanana 2.
JlaHHbIE TIEPEeMBIYKU JOJDKHBI YCTAHABIUBATHCS, €CIM MOJIYJb SIBISETCS MEPBBIM MM IOCIECTHUM
YCTPOHCTBOM B ceTu. B cocraBe KpocCOBOHM MIIaThl TAKKE MMEIOTCS TEPMHUHAJIBHBIE PE3UCTOPHI,
KOTOpPBIE TIOJKITIOYAIOTCS K CETH MepeMbluKaMU. Eciy Mcmonb3yroTes MepeMbIuKd, PacloyioKeHHbIE
Ha KPOCCOBO IJ1aTe, TO Ha MOAYJIe UX YCTaHABIUBATh HE HYXKHO. [Ipu oTCyTCTBHM Mepenay JaHHbBIX
o cetu @Y HacTpoeHsl Ha pueM. Bo BpeMsi BKJIIOUEHHUS MEepeIaTIYNKa MUKPOCXEMbI IEPEXOIAT U3
MACCUBHOTO COCTOSHUSI B aKTUBHOE, YTO MPHBOJUT K BO3HUKHOBEHHUIO IMEPEXOTHBIX IMPOIIECCOB B
cetu. Jlns ycTpaHeHHs MOJOOHBIX SIBICHUH MOIYIb CONEPKUT PE3UCTOPHI, KOTOPBIE MOJCOCAHHSIOT
TuHUN A HHTep(EHCHBIX KaHAIOB K MOJIOKUTEIHbHOMY BBIXOAY MHTEP(EHCHOr0 NCTOUHUKA MUTAHUS,
muann B x orpunarensHomy. Ilepembruku J2 u J3 mogkmovaroT auHuu A kaHaioB 1 u 2
COOTBETCTBEHHO, IepeMbIuku J4 u J5 nonkiovaroT inauu B.

CereBast afpecanys ONMpeaesseTcss MECTOM YCTaHOBKH MOJYJISl B KapKac U HOMEPOM KapKaca.
B enunoil cetm moxeT HaxoauTbes 10 16 kapkacoB. Ha KpoccoBbIX MmiaTax €CTh IMEPEMBIYKH,
KOTOPBIMHM  yCTAaHABIMBAIOT aJapec Kapkaca. OTH TEPEeMbIYKH COEIMHEHB C  BXOJaMU
MukpokoHTposuiepa (curnansl ADRB2...ADRBO). [lna yBenuueHus Koiu4yecTBa MOJYJeil B cCCTEME,
HauymHas ¢ Bepcun monayiss DO-31AVS5, B Mmoayns nobaBieH eme oauH aapecHblid paspsg ADRBS3.
Curnanst ADR3...ADRO sBnsercss ceTeBbIM aJpecoM MOIyJAs B Kapkace. OTH CHUTHaJbl
bopMUpYIOTCS COEMHEHHEM KOHTAaKTOB CHUCTEeMHOro pasdbema (XP3) ¢ cucremHol oOmieit mmHON
Moxaynsi. CoequHeHWE BBITIOJIHEHO TEYaTHBIM MOHTaXOM Ha KpoccoBou rmate. KpaiiHee seBoe
TUTATOMECTO UMEET HAaMMEHBIIINH aJipec.

CkopocTb nepeaadn TaHHBIX o uHTEpHEHCHBIM KaHaIaMm 3aaercs
Mukponepekiouatenem SAL. B Tabmumax 5, 6 u 7 mpeAcTaBIeHO COOTBETCTBHE COCTOSHUU
MHUKpOIepeKioyareseil ckopocTsam nepeaayn. Haunnas ¢ anmaparHoit Bepcun moayns DO-31AV5,
MOJIyJIH MOTYT paboTaTh 1mo aBym mpoTtokoixam: Modbus wiu EmiBus.

Mojyie CONEpPKHT CHUCTEMY WHIWUKaWW Ha cBetomuonax. Cerommombr OUTL...OUT16
3eJIEHOTO CBEUEHUSI XapPaKTEPHU3YIOT COCTOSHUE BBIXOJHBIX KaHaOB. [loCTOSIHHOE CBEYEHHE STUX
CBETOJIMOJIOB 03HAYAET, UTO BBIXOHOW KITFOU BKITFOUYCH.

CBeueHne WHAMKATOPOB M F2 (KpacHOe CBeueHHE) XapaKTEPHU3yeT HAIMYHUE TEePerpy3Kd
BBIXOJHBIX KJIIOUEH TPYIIbI OJUH U FPYIIbI ABA COOTBETCTBEHHO.

Ceeuenue waaukaropoB Ul u U2 (xkenroe cBeueHHE) XapaKTepU3yeT HAIUYKUE BHEIIHETO

IIUTaHUA BBIXOOHBIX KJIIOUEH T PpynIbl OAWH U IPpynIibl IBa COOTBETCTBCHHO.
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Nunukatop TEST (cBeueHne KpacHBIM IIBETOM) XapaKTEPHU3yeT OIMIMOKH MPU MPOXOXKICHUU

TECTa, T.€. HECOBIAJEHUS KOHTPOJIBHOM CyMMbI KOJOB IPOIPAaMMHOIO OOECII€YEeHUs U HapylIeHHE
paboThI TPOrpaMMHOTO oOectieueHus:, HeT moanaepkku curnana INHIBIT.

Wnnukarop «TEST» (Muranme KpacHbIM IIBETOM) NpU TOJade MHUTAaHUS Ha MOIYJb
UHAULUPYET paboTy B peKUME € 3arpy3uukoM. B mporecce paboTsl MOYJIsl CBEUEHHUE OTCYTCTBYET

WNnnukarop LINK cBeturcs KpacHeIM IIBETOM, €ClIM MOAYJb HE MNEpeAaeT JaHHbIE HU 110
OJTHOMY HHTep(EeHCHOMY KaHaIy.

[Tutanue Momynsi MOKET OCYHIECTBIATHCS HE CTaOMIM3MPOBAHHBIM HampspkeHuem 18..36 B.
MomuiHocTb, noTpebisiemas MOAYJIEM OT HCTOUHUKA MMUTAaHUs, He IpeBblmaet 3.5 BT.

Bropuunelii ucrounuk nutanus WII1 ranbBaHMYECKM H30JIMPYIOT NHUTAHHE MOJIYJIS OT
cucreMHoro ucrounuka nuranus. UI11, npeoOpa3ys BXogHOE HalpsDKEHUE B HampsbkeHue +5 B u s
moayier Bepcun HaunHas ¢ DO-31AV7 — +3 B, obecrieunBaeT muTaHue CUCTEMHON YaCTH MOJTYJIS.

[lokoneBka pa3beMOB Monyds npuBereHbl B Tabmuue F.1 npunoxenus F.  Ilpumep
NOJIKJIIOUYEHUS] Harpy3Ku npuBesneH Ha pucyHke D.1 npunoxenus D. PacnonoxeHue nepeMmbluek Ha

IiaTe Moy 1oka3aHo Ha pucyHke E.1 npunoxenus E.

HpnMeanne - BHenHui Bua niaThl MOAYJISL MOKET UMCTh OTIIMYUSA OT I/I306pa)KCHI/IH,

MOKa3aHHOTO Ha pucyHke E.1 mpunoxenus E, He Bnustolue Ha ero dKCIUTyaTaIuIo.
1.3.2 Ilpozpammmuoe obecneuenue

[Tporpammuoe oOecneuenue (I10) mMomynst mpenycmarpuBaeT MH(DOPMALMOHHBIA OOMEH IO
uHTepQeiCHBIM KaHajaM, YIpaBJI€HHE BBIXOJHBIMU KaHanamu, nojaepxkky curHana INHIBIT,
MOJIIEPXKKY OXpaHHOro Taiimepa Watchdog.

Crpykrypa peructpoB O3Y Momynsi, JOCTYIHBIX IOJIb30BaTento 1mo nporokonry MODBUS,

npuBeieHa B Tadnwule 4.

Ta6auua 4. Ctpykrypa peructpoB O3Y moayast DO-31A

MaccuB Bxoa0B (pacnosoxed B SRAM)

1 2

00 Tun momynst (=13)

Wupaukarop ommook:

- B3BeZIeHHBIN 0-i1 pa3psin - ommbka SRAM

01 - B3BeleHHBIH 1-i1 pa3psn — ommobka Flash

- B3BEJICHHBIN 2-11 paspsn - ommuoka EEPROM
- B3BEICHHBIN 3-11 paspsn - ommoOka Inhibit

02 WNunukaTtop mporpecca

03 CunraHHble 3HAUEHUS BEIXOJI0B

10
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Peructp coctosiHus BBIXO/I0B:
- B3BEJICHHBIN 8- paspsia - neperpyska rpynibl Beixogos OUT1...OUTS

04 - B3BEJICHHBIN 9-11 pa3psia - neperpyska rpymibl Beixogos OUT9...OUT16
- B3BeZIcHHbIN 10-11 pa3psa — orcyrerBue nutanus rpymmsl Bbixogos OUTL...OUT8
- B3BeZIeHHbIH 1 1-i1 pa3psa— orcyrcTBue nutanus rpynmnsl Beixogos OUTY...OUT16

05 ABapun Harpy3ok Ha Beixozax 0...15 (pa3psanei 0...15)

06 CdeTynk BHEIIHUX COPOCOB (TI0 OXpaHHOMY TailiMepy)

07 CueTunk cOPOCOB MO MUTAHHIO

08 [TporpammHas Bepcus

11 3anuchiBaeMble 3HaUEHUS BBIXOI0B

1.4, MapkupoBKa U IJIOMOHPOBaHHUE

Mapkuposka moxyis (I'OCT 26828-86) nHaHeceHa HEMOCPEACTBEHHO Ha M3JENHUE WM Ha

MIPUKPEIIAEMBIN K U3/EIIUI0 HAKIAJHON YJIEMEHT U COIEPIKUT:

— HauMeHOBaHUe U (MJH) Mudp U3Ienus;

TOBapHLIP’I 3HaK WJIM HAUMCHOBAHUC MPECANPUATUA-U3TOTOBUTCIIA,

3aBOJICKOM HOMED;

n300pakeHHe €IMHOIr0 3Haka OOpalleHHs NPOAYKLIMU Ha PhIHKE TOCYIapCTB-4IEHOB

TamMoskeHHOTr0 COr03a.

1.5. ¥Ynakoska

TpancnopTHass Tapa, B KOTOPOW MOCTABIISIIOTCS MOJYJH, TPEACTAaBIsET COOOW IOIIATHIN

Hepa30OpHBIHN, IVIOTHBIN SIIUK C TOPIEBBIMUA CTEHKAMU, COOpaHHBIMU Ha YeThIpeX MiaHkax. Ha sk

HAHOCSTCS OCHOBHBIE, JOTIONHHUTENbHBIE U TmpenynpeautenbHbie 3Haku 1o [OCT 14192-96.

BHyTpeHHue creHku snmka oouTsl (BeicTianbl) Oymaroit BY-b mo I'OCT 515-77. [lepen ynakoBkoii B

TPAHCIIOPTHYIO Tapy MOAYJIM NMOMEIIAIOTCSA B YKJIAJOYHBIA SIIMK. YKIAQJOUYHBIN SIUK MPEICTABISAET

coboit

SIIUKE

¢ytasap u3 roppupoannoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCIIOPTHOM

pa3memiaercs 10 20 yKIIaJJOUHbIX SIIUKOB.

TpaHCIOPTHBIN AMKUK MaPKUPOBAH:

— MAaHUNYJSUMOHHBIMM 3Hakamu: «bourtcs ceipoctn», «Bepx». «He xaHTOBaThY,
«OCTOPOKHO, XPYIIKOEY;

— OCHOBHBIMH HAJIUCSMU - ITOJTHOE WJIK YCIIOBHOE HAUMEHOBAHUE TPY3010IydaTesisi, MyHKTa

Ha3HAYEHUS C YKa3aHHUEM, IPU He0OXOUMOCTH, ITYHKTa EPETPY3KH;

11
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— JOIOJHUTCIIbHBIMU HAAIIMCAMU - MMOJIHOC UJIM YCIIOBHOC HAMMCHOBAHUC I'PY300THPABUTCIIA

1 HaUMEHOBAHUE IIYHKTA OTIPABJICHMUS;
— wuH()OPMAIMOHHBIMU HAJMHCAMU - Macchbl OpyTTO W HETTO TpPy30BOTO MecTa B
KHUJIOTpaMMax, TabapuTHbIE pa3Mephl IPY30BOI0 MeCTa B CAaHTUMETPax U 00bEM Ipy30BOI0
MecTa B KyOM4eCKUX MeTpax.

TpancnopTHas MapKUpOBKa HAHOCUTCA Ha (paHEPHBIC MM METALTHYECKUE SpibIKu. [Topsaok
pacToNOKEHUsT MapKUPOBKH Ha OAHOHW U3 OOKOBBIX cTeHOK coorBercTByer ['OCT 14192-96.
JlonyckaeTcsl HaHECeHHEe MApKUPOBKHM HENOCPEACTBEHHO Ha Tapy. MapKUpOBKY HaHOCAT KPacKoH 1o
TpadapeTy win OT pyKu OBICTPO BBICHIXAIOLIEH, BOAOCTONKOM, CBETOCTOMKOM, COJIECTOMKON KPaCKOM,
IIPOYHOW Ha CTUpaHue U pa3mbiBaHue. OCHOBHBIE HAANMCU HAHOCATCS BbICOTOM 30 MM.
JlonomHHUTENbHBIE U HHPOPMAITMOHHBIE HAAITUCH HAHOCSATCS BEICOTON 10 MM.

[Tocne yxkiaaku Monaysied B TapHBIA SIIUK, MOCIEIHUNA OOTATMBAETCA MO TOPLIAM CTaJIbHOIM,
nenpbHo JeHToil ceuenueM 0,4x20 Mmv u mimomOupyercs. IlmoMmObl [uis mpenoTBpalieHust OT
MOBPEXJCHUSI MPU TPAHCIIOPTUPOBAHUU PACIIONIATAIOTCS B INIYXUX OTBEPCTHSIX OOKOBBIX CTEHOK U
3alUIAI0TCS CKOOaMHU.

B TeueHue rapaHTHIHOTO CpoKa MOTPEOUTENb JOHKEH COXPAHSTh YIIAKOBKY (YIIaKOBOYHBIA U

TPAHCHOPTHBIM ALIUKH).
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2 HCHOJBb30BAHUME 110 HASHAYEHUIO

2.1. JkcmiayaTauMoOHHbIE OTPAHUYEHUS

OKcmulyatauus ycTpOWCTBAa JOJDKHA IPOU3BOJUTHCA B IIOJHOM COOTBETCTBUU C OOIIMMU
TEXHHYECKUMHU TPEOOBAHHSIMHU M MPABWIAMH SKCIUTyaTalldM H3JENUN (CPEACTB) BBIYUCIMTEIBHON
TEXHUKU U IPUOOPOCTPOEHHUS, a TaK K€ HACTOSIUM PO mpu 3Ha4YeHUsAX KIMMATUYeCKHX (PaKTOpOB,
YKa3aHHBIX B HACTOALIEM JOKYMEHTE.

Bo03MOXXHOCTB 3KCIUlyaTaMu YCTPOMCTB B YCIOBHUAX, OTIMYHBIX OT YKa3aHHBIX, JIOJDKHA

COTJIaCOBBIBATHCA C NPCANIPUATUCM-U3TOTOBUTCIICM.

BHUMAHHE! TOK MAKCUMAJIBHOIM HATI'PY3KH KAXJOI'O BBIXOJA HE
JIOJDKEH TIPEBBIIIATH 0,5 A. TOK MAKCUMAJIBHOM HAT'PY3KU KAXJIOUW T'PVIIIIbI
BBIXOJIOB HE JIOJDKEH IIPEBBILIATE 2A. TOK MAKCUMAJILHOM HATPY3KU
BbIXOZ0B MOAVYJIA HE JOJDKHA ITPEBBIIIATD 4 A.

2.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

Ilocne mnosydeHUs, [UIMTEIBHOTO XPAaHEHHWs WM TPAHCIOPTUPOBAaHUS MOXYJIEH B
TPAHCIIOPTHOM Tape HEOOXOAMMO TPOU3BECTH BHEIIHUN OCMOTP TPAHCHOPTHOIO M YKJIaJ0YHBIX
SIIIIAKOB ¥ MIPOBEPUTH LIEIOCTHOCTH YIIAKOBKH.

[Ipu oOHapyeHMM HapylIeHHs LEJIOCTHOCTH TPAHCIIOPTHOW WM YKJIQJOYHOW Tapsl
HE00X0AMMO COOOLIUTHh O HApyLIIEHUM NPEANPHUATHIO - U3TOTOBUTENMtO0. [lanpHeimas skcrtyaTanus
MOAYJISl BO3MOYKHA TOJIBKO C pa3pelIeHus NPEANPUATHS - U3TOTOBUTEIS.

Ecnu 1enocTHOCTh Tapbl HE HapylleHa, MOAYJb CIEAYeT W3BJI€Yb U3 YIAKOBKH, IPOBECTU
BHEIIHUII OCMOTp Ha OTCYTCTBUE MEXAHMUYECKHX IOBPEXACHUH U IPOBEPUTH COOTBETCTBUE
KOMIUIEKTHOCTH IIacIopTy.

B cirydae XpaHeHHs WIIM TPAHCIIOPTUPOBAHMS MOJYJISI IPH TEMIEPATYPE HUXKE HYJIS TPAyCOB,

BBIJIEP/KATh €r0 B HOPMAJIbHBIX YCIIOBHSX B TeueHue 12 yacos.
2.2.1 Ilopaook ycmanoeku

[Tpu nepBoHAaYaNbHON YCTAaHOBKE MOJYJICH ClI€yeT BHIIIOIHHUTD CIIEAYIOIINE ASUCTBUS:

— Iepe] HayaJloM MOHTa)kKa MOJYJb CIEIyeT OCMOTPETh LEJIOCTHOCTb JJIEMEHTOB IUIATHI,
ME€YaTHBIX TPOBOIHUKOB U OTCYTCTBHUE MOBPEXKIEHUI pa3beMOB;

— ¢ IIOMOIIBI0 MUKponepekitouateneit SAL crenyer ycTaHOBUTh CKOPOCTh
nH(pOpMaMOHHOTO 0OMEHa.
B Tabmuiie 5 moka3aHo COOTBETCTBUE COCTOSHHS MUKPOTIEPEKIIOYaTeNIei CKOPOCTH
nHpopMalMOHHOTO 0OMeHa Jutst Monyaeit ¢ Bepcueit [10 naunnas ¢ #D03101 no

#DO3145 BrmounTenbHO (annapaTHbie Bepcuu 10 DO31V6 BKIIIOUYUTENHHO).
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Tabaunna 5. YcraHoBKa CKOPOCTH HH(POPMALIMOHHOT0 00MeHa I MoayJei ¢ Bepcueii I10
Haunnas ¢ #D03101 go #D0O3145 BkiaounTe1bHO (annapaTHbie Bepcuu 10 DO31V6

BKJIKOYUTEJIBHO).
CKOpoCTH mepenaun, Muxkponepexiawuareab SAL -

6uT/c POTOKOJI

ur SA1-1 SA1-2 SA1-3

9600 ON OFF OFF

38400 OFF ON OFF

115200 ON ON OFF
Modbus

230400 OFF OFF ON

460800 ON OFF ON

921600 OFF ON ON
921600 ON ON ON EmiBus

IIpumeuyanmne - Cekuus DIP-nepexmouarenss SAl-4 He ucnonbiyercs

B tabnmie 6 mokazaHo COOTBETCTBHE COCTOSIHUSI MUKPOIIEPEKITIOUATENICH CKOPOCTH

nHpOPMAIMOHHOTO 0OMeHa Jutst Moayiiei ¢ Bepeueit [10 naunnas ¢ #D03146 no

#DO3150 BkirountensHo (ammaparHbie Bepcun 10 DO31V6 BKIIOYHTETHHO).

Ta6auna 6. YcraHoBKa CKOpPocTH HH(POPMAINIMOHHOTO 00MeHa I Moay el ¢ Bepcueii 1O
HauyuHas ¢ #D03146 no #D0O3150 BriounTebHO (anmapaTubie Bepcun 10 DO31V6

BKJIKOYHTEIHHO)
CkopocTh nepeaaym, Mukponepekiouatens SAL KoauuecTBo
. IIpoToxou
out/c SA1-1 SA1-2 SA1-3 oaiitoB CRC
9600 ON OFF OFF 2
115200 OFF OFF ON 2
Modbus
460800 ON OFF ON 2
921600 OFF ON ON 2
460800 OFF OFF OFF 1
921600 ON ON ON 1 .
EmiBus
460800 OFF ON OFF 2
921600 ON ON OFF 2
@J IIpumeuanmne - Cexkuus DIP-nepexnrouarens SAl-4 He ucnonb3yercs
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B Ta6J'II/II_[e 7 IOKa3aHO COOTBETCTBHE COCTOSHHUS MHKpOHCpeKHIO‘IaTeJ'Ieﬁ CKOpPOCTH

nHpopManmoHHOTO 0OMeHa 11 Moayen ¢ Bepcueit 110 Haunnas ¢ # DO3151 u BhImIe

(armmapatabie Bepcun 10 DO31V6 BKIIIOUUTEIBHO).

Tabauua 7. YcraHoBKa CKOPOCTH HH(pOPMAMOHHOT0 00MeHa /1J1s1 MoayJieii ¢ Bepcueii [10
HaunHas ¢ # DO3151 u Brime (annapatHbie Bepcun 10 DO31V6 BKIIOYHTETBHO)

CkopocTh nepegaum, MuxponepekiodaTens SA1 KosmmuecTBo
out/c oaritoB CRC Hporokox
SAl-1 SA1-2 SA1-3

230400 ON OFF OFF 2

115200 OFF OFF ON 2
Modbus

460800 ON OFF ON 2

921600 OFF ON ON 2

460800 OFF OFF OFF 1

921600 ON ON ON 1 )
EmiBus

460800 OFF ON OFF 2

921600 ON ON OFF 2

@ IIpumeuanue - Cexiust DIP-nepexitouarens SA1-4 He ucnonb3yercs

B Tabnwuie 8 mokazaHO COOTBETCTBHE COCTOSIHUS MUKPONIEPEKITIOYATENEH CKOPOCTH
UHPOPMAIIMOHHOTO 00MeHa, st MonyJel ¢ Bepcueit [10 naunnas ¢ d031-v6.1 u Bbimie
(anmapatusie Bepcun DO31V7 u Bbie);

— ynanutb nepembluky J1, eciin HeoOxoaumo. Molysib OCTaBISETCS C YCTaHOBJIEHHOM
nepeMbrukoit J1;

— eclim  HEoOXOIUMO, C IIOMOIIBI0 TepeMbluek J2...J7, TpPOW3BECTH COTIACOBAaHHUE
¢buznveckoil TMHUY UHPOPMALTMOHHOTO OOMEHa.

Ta6auuna 8. YcranoBka ckopocTi HH(POPMAMOHHOT0 00MeHa J1J1s1 MoayJieii ¢ Bepcueii [1O
HaunHas ¢ d031-v6.1 u Beie (anmapatHbie Bepcuu DO31V7 u Bble)

CKopocTh nepegayu, Mukponepexmodarens SAL KosuuecTBo
ouT/c oaiitoB CRC DRI
L0 SAl-1 SA1l-2 SA1-3 SAl-4
115200 OFF | OFF | OFF | OFF 2
230400 OFF ON ON ON 2
460800 ON OFF OFF OFF 2 Modbus
921600 OFF ON OFF OFF 2
1843200 ON ON OFF OFF 2
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CKoOpoCTh nepeaay, Mukponepexaodarens SAL Koan4ecTBo
out/c oaiitoB CRC O]
LV SAl-1 SA1-2 SA1-3 SAl-4
460800 OFF OFF ON OFF 1
921600 ON OFF ON OFF 1
1843200 OFF ON ON OFF 1
460800 ON ON ON OFF 2
921600 OFF OFF OFF ON 2 EmiBus
1843200 ON OFF OFF ON 2
460800 OFF ON OFF ON 3
921600 ON ON OFF ON 3
1843200 OFF OFF ON ON 3
921600* ON OFF ON ON 2
EmiBus (boot)
1843200* ON ON ON ON 2
m IIpumeuanue - *11s paboThl MOAYJIS B PEXKUME 3arpy3unKa

2.3. Hcnoan3oBaHHe MOTYJIA

[Ipexxne ueM HadaTh pabOTy € MOJyJieM, HEOOXOAMMO O3HAKOMUTBCS C 3KCIUTyaTallMOHHOU

JOKYMEHTAIMEN U KOHCTPYKLIUEH MOJTYJIS.

MOI[y.]'IL MOKHO YCTAaHAaBJIMBATb U YAAJIATH U3 KapKaca P BKIIFOYCHHOM IIMTAHUU KapKaca,

T.€. OCYIIECTBIIATh «rOpsiayto» 3aMeHy. [1opsimok ropsiueit 3aMeHbl 10KEH ObITh CIIETYIOITUHI:

— OTCOCOWHUTL OT 00BEKTHOTO pa3beMa XP4 oTBeTHEIN COCOAUHHUTCIIb.

—  YAaJIUTh MOAYJIb U3 KapKaca.

— TPUCOEAUHUTH K 00BEKTHOMY pa3zbeMy XP4 OTBETHBIN COEIMHUTEND.
BHUMAHMUE! IIPMU OTCOEAMHEHNUN OBLEKTHOI'O PA3GBEMA, VJIAJIEHUA
MOJIVJIS 3 KAPKACA TIPOM3OMAET ITOTEPS CUTHAJIOB COOPMUPOBAHHBIX

MOAYJIEM.

2.3.1 Koumponwv pabomocnocoonocmu

YCTaHOBUTH HOBBIN MOJyJIb B KapKac B Ty e IMO3UIINIO, U3 KOTOPOil ObLIT y/1aleH MOAYIb.

Jis HarJIITHOCTH OTOOPAXKEHUSI COCTOSIHUS M KOHTPOJISI peXKUMOB pabOThl MOAYJISI TPUMEHEHBI

MHIMKATOPBI HA OCHOBE CBETOAMOAOB. PacmmdpoBka pexMMOB CBEUCHHs MHAWKATOPOB NMPUBEICHA B

Tabymmue 9.
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Ta6auna 9. Pe:xxuMbl pad0Thl HHAMKALMH

Nupukatop/pe:xxuM cBeveHust CoObITHE

Nunukarop Ul

Buennee anekTponuTaHue BIXOAHBIX KITHOUEH
OUT1...0UT8 npucyrcTByeT

BrenHee aneKkTponuTaHue BIXOAHBIX KITOUEH
OUT1...0UT8 orcyrcrByer

Nunukatop U2

IlocTossHHOE CBEUEHHE KENTHIM

CBeueHue OTCyTCTBYET

BHemnrHee 35eKTponUTaHNe BEIXOAHBIX KITIOYEH
OUT9...0UT16 npucyrcTByer

BHemnrHee 35eKTponUTaHie BRIXOAHBIX KITIOUEH
OUT9...0UT16 otcyrcTBYyeT

Wunukarop F1

TlocTosiHHOE CBEUYECHUE KENTHIM

CBedeHune OTCYTCTBYET

[TocTostHHOE CBEUEHME KPAaCHBIM [Teperpy3ka BeixoaubIx Kioueit OUTL...OUT8

[Teperpyska Beixonubix katoyeit OUT1...OUT8

CBeueHue OTCyTCTBYET
OTCYTCTBYET

Nunukatop F2

[TocTostHHOE CBEUEHHE KPACHBIM [Teperpy3ka BeixoaubIxX Kimoueit OUTI... OUT16

[Teperpyska Beixonnbix kimtoueit OUTY...0UT16

CBeueHue OTCyTCTBYET
OTCYTCTBYET

WNuaukatop Error Test

TectupoBanure MOaYIIsI BHIITOJIHEHO 0€3 OIMO0K
CBeueHue OTCyTCTBYET
(YHKIIMOHUPOBAHMS, MOYJIb pab0OTaeT KOPPEKTHO

HpepLIBI/ICTOC CBCUCHUC KPACHBIM Pexxum pa6OTLI C 3arpy34MKOM IIpU 1ogavuec nNuTaHu-d

B npouiecce TectupoBaHust BbISIBIEHBI OIIMOKU B paboTte
[TocTosiHHOE cBEUEHNE KPACHBIM

MOJTyJIs, HapyIIEHO HOpMalibHOE ()YHKIIMOHUPOBAHUE MOYJIS

Wunukatop Error Link

CBeueHue OTCyTCTBYET WNuTepdeiicHbie kaHabI paboTaIOT

[TocTostHHOE CBEUEHME KPACHBIM Nurepdeiicupie kananbl RS-485 He padoTaroT

WNupukaroper OUT1...0UT16

[ToCcTOSHHOE CBEYEHHUE 3ETIEHBIM BBIXo1HBIE KITFOUN BKJITIOYEHBI

CaeucHue OTCYTCTBYCT BBIXO)IHI)IG KJIIOYHM BBIKJIIFOUYCHBI

2.3.2 Bo3zmooicnble HeucnpagHocmu u cROCOObl UX yCMpPaHeHus

B nannom nynkre, B Tabaune 10, mpuBeneH nepeueHb BO3MOXKHBIX HEUCTIPABHOCTEH, KOTOPBIE

MOTYT BO3HMKHYTb B IIPOLIECCE IKCIUTyaTalluid MOAYJISL, U CLIOCOOBI MX YCTPaHEHHUS.
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Ta6auna 10. Bo3amMo:kHbIe HEMCIIPABHOCTH M CIIOCOOBI MX YCTPAaHEHHA

IIpu3Hak HeMCNIPABHOCTH

Bo3moxknas npuyuHa

JeiicTBHSA 10 YCTPAHEHUIO

CBEUYCHHE WHINKATOPOB,
OUT1...0UT8 moxynb HE

(GyHKIHOHHUPYET

HEHCIIPABHOCTH
Nunukatop Ul otcyrcTByeT OtcyrcTBYyeT [IpoBepuTh UCIIPABHOCTH BHELITHETO
CBEUEHHE, OTCYTCTBYET JIEKTPOIIUTAHNE UCTOYHUKA IUTAHUS U LIENH

BBIXOJHBIX KaHAJIOB

MOAKIOYCHHA K MO YIIIO

WNunukatop Ul orcyTcTBYeET
CBEUCHHE, MHIUKATOPHI

OUT1...0UTS8 cBerarcsa

Cseroauoxn U1 Beimen us
CTpOS.

3amena monyns u3 3UII, ornpaBka
HEUCTIPABHOT'O MOJYJISI U3TOTOBUTENIO

WNunukarop U2 oTcyTcTBYyeT
CBCUCHUE, WHIUKATOPBI
OUT9...0UT16 ne cBersTes,
MOJTyJIb He ()YHKIIMOHHPYET

OtcyrcTBYyeT
ANIEKTPONIUTAHUE
BBIXOJIHBIX KaHAJIOB

[IpoBepuTh UCIIPABHOCTH BHEIIHETO
VCTOYHMKA IIUTAHUA U LENU
HOJKIIOYEHUS K MOYJIIIO

WNunukarop U2 oTcyTcTBYyeT

CBCUEHHE, HHIUKATOPBI,
OUT9...0UT16 cBersarcs

Ceeronuon U2 Beliien us
CTpOst

3amena monyina u3 3UII, ornpaska
HEHUCIPAaBHOTO MOJYJISl U3TOTOBUTEIIIO

Wunukartop Error Test
MIOCTOSIHHOE CBEYEHUE
KpPacHBIM

B nponecce
TECTUPOBAHUS
0OHapyKEeHBI OMUOKHI

3amena monyina u3 3UII, ornpaska
HEUCIIPAaBHOT'O MOAYJISl U3TOTOBUTEIIIO

Wumukarop Error Link
MMOCTOSSHHOE CBEYEHUE
KPacHBIM

YcrpoiictBo «Master» e
MIPOU3BOIUT OOMEH
JTaHHBIMHU, OTCYTCTBYET
CBSI3b 110 UHTEP(HENCHBIM
KaHajam

[IpoBepuTh HaIEKHOCTH
TTOJIKJTFOUCHUS Pa3beMa MOIYIIS K
KpPOCCOBOI IJ1aTe, MPOBEPUTH
aKTUBHOCTH YCTpoiicTBa «Master,
ceteBbix Mopayieit C-44A, C-46A

Eciu B PE3YJIbTATC BbINICYKA3aHHBIX JeHCcTBUI HCUCIIPABHOCTb YCTPAHUTHL HC YAaJlOCh,

HEOOXO0JMMO 3aMEHUTh MOITYJIb (cM.11.2.2.1).

Jst 3aMeHBl MOTYIIsI HEOOXOMMO:

1) ocnaOuTh U OTBEPHYTH KPETICKHBIC BUHTHI;

2) W3BATH MONYJb U3 KPEHTa;

3) 3aMEeHUTH MOJYJIb Ha UCTIPABHBIA.

PemoHT MOAYJIA MPOU3BOAUTCA CUJIIaMU MPEANIPUATUA-U3TOTOBUTECIIA.

2.3.3 Mepul 6e30nacnocmu npu IKCHJIYamayuu Mooy

[lpu okcrmmyaTanud MOAYNIS HEoOX0AMMO coOMIofaTh TMpaBWJa U CIEA0BaThb BCEM

pPEeKOMEHIIalUsIM B TOJHOM COOTBETCTBHM C pa3aeliaMu Hacrosmiero PO,

KOHCTPYKOHWHN  HU3OCIINA,

€ro

OKCILTyaTaluu,

0COOEHHOCTSIMU

,I[eﬁCTBYIOHIHMPI IMMOJIOKCHUAMHU  HOPMATHUBHBIX

JOKYMEHTOB, IIEpEYHEM 0053aTEIbHBIX TPEOOBaHUN IO TEXHUYECKOMY OOCITYKHUBAHHUIO U PEMOHTY.

18



© Modynb 880da aHanozo8bIx cueHanog DO-31A
Pykosodcmeo no akcniiyamauuu

KpOMe TOro, HCO6XO,Z[I/IMO BBIIIOJIHATE MCCTHBIC HWHCTPYKIHUU, ﬂeﬁCTBYIOHIHe B HaHHOﬁ

OTpacCiii IIPOMBIIJICHHOCTH, a TAKXC APYTUC HOPMATUBHBIC NTOKYMCHTEHI, OIIPCACIIAIOINMNE IIpaBHIa

IKCILTyaTalluH AJIEKTPOOOOPYTOBAHMS.

HeBbimonHeHnue BpllIEyKa3aHHBIX HOPM M TpeOOBaHUM, MOXET HPUBECTH K OIACHBIM

IMOCICACTBUAM AJIs ) KU3HU, 3A0POBbs YCTIOBEKA UJIHU Opr}KaIOH_[eﬁ Cp€abl.
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3 TEXHUYECKOE OBCJIY’KUBAHUE

Haxopsmuiics B SKcITyaTaliuy MOJYJIb He TPEOYET TEXHUUECKOT0 00CTyKUBAHUSI.
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4 TEKYIIUA PEMOHT U 3AMEHA

MOI[y.]'IB SABJIICTCA BOCCTAHABJIIMBAEMBIM W PCEMOHTHO-IIPUIOAHBIM H3OCIUCM. B nepuon

JKCIUTyaTalluu B CIIy4asx, He TPEOYIONINX 3aBOACKOT0 PeMOHTa (WJIM BBI30BA OpHUTaIbl MPEATPUSATHS-
M3TOTOBUTENS) MOTPEOUTENIO Pa3pelIaeTcss CBOMMHU CUJIAaMU IMPOU3BOJAUTH 3aMEHY BBIIICIIINX M3

cTpost MoayJeit (em.mi. 2.2.1), 3aTpeOOBaHHBIX WK MOJYYCHHBIX Y MPEANPUATHSI-U3TOTOBUTEIIS.

BHUMAHMUE! PEMOHT KOMIIOHEHTOB AOJDKEH BBIIOJHATBHCA TOJIBKO
N3IOTOBUTEJIEM. HECOBJIIIOJEHUE JAHHOI'O TPEBOBAHMA BJIEYET 3A
COBOU IIOTEPIO TAPAHTUM ITPEJITPUATUA-U3TOTOBUTEIISA AO «9MHKOH».

CBG,I[CHI/IH O HCUCIIPABHOCTAX 3aHOCATCA B Pa3acii «Yuer HGHCHpaBHOCTCﬁ IIpU SKCILTyaTaluun»

nacropTa.
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5 MHNOPAIOK XPAHEHUA

XpaHeHHe MOIyJsi MOXKET ObITh KpPAaTKOBPEMEHHBIM (TapaHTHMHBIM) M JUIMTEIbHBIM B

OTaIlJIMBAEMOM XPaHUIMILE.

["apaHTUIHBIN CPOK XpaHEHUS MOJYJISl C MOMEHTA U3TOTOBIIEHUS: 42 Mecsna.

Cpok AMUTENBbHOTO XpaHeHHsI MOAYJIsS B OTaluIMBaeMoM XpaHunuie: 10 ner.

[Tpu xpaHeHUU MOJYJIS CIIEYET BbLACPKUBATH CIEAYIOLIUE TapaMeTphbl OKPY>KaIOIIEH Cpebl:

— B OTaIUIMBaeMOM XpaHWJIMILE TeMmIlepaTypa BO3[AyXa [JOJDKHA OBbITh B Ipeaenax

or utoc 5 °C go mmoc 40 °C, oTHOcUTENbHAs BiaaxHOCTh 10 80 % mpu Temmeparype
moc 25 °C 6e3 KOHIeHCAllMH BIIary;

— cojepKaHHe KOPPO3UMHBIX areHTOB B aTMOoc(hepe XpaHUIUIIa He JOHKHO MPEBhIIIATh:

1) cepuucroro rasa 20 Mr/m3 B CyTKH;
2) XJIOPHUCTBIX cosieii 2 Mr/M3 B CYTKH.

Monyne mepes 3akiaJkod Ha UIMTENbHOE XpaHeHHE (M0 HCTEYEHHH TapaHTHUITHOrO CpoKa
XpaHeHus1) T0JKEH ObITh EPEKOHCEPBUPOBAH.

KoHncepBauust JomkHa  HPOBOAUTHCS B I[OMEIIEHWHM INpU  TEMIepaType BO3JayXa
mwioc 20°C+5°C u orHocuTenbHOM BiaxkHocTH He Oosee 70 % 0Oe3 pe3kux KoseOaHM
Temneparypbl. IlomeneHue A0MKHO OBITh 3alMIEHO OT NPOHUKHOBEHHS B HETO aTMoc(hepHbIX
0CaJIKOB U KOPPO3HMOHHOAKTUBHBIX Ta30B (XJIOp, CEPOBOAOPOA, aMMHUAK, CEpHUCTBIN ra3 u ap.). Ilpu

MIPOBEJEHUU pabOT MO NEpEeKOHCEpBAlMM CJENyeT coOoaaTh TpeOoBaHHS O€30MacHOCTH IO

I'OCT 9.014.
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6 TPAHCIIOPTUPOBAHMUE

TpancnoptHas Tapa M yINAaKOBKa  OOECNEYMBAIOT  COXPAHHOCTb  MOAYNIS  IIpH
TPAaHCIOPTUPOBAHUH BCEMH BHJIaMH TPAHCIOPTA: aBTOMOOMIBLHBIM, KEJIE3HOJOPOKHBIM, BO3IYIITHBIM
(mpu ycIOBHM pa3MelIeHHUs] MOAYJS B T€PMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUHU C IPaBHIIAMH
TPAHCHOPTUPOBAHUS IPY30B HA COOTBETCTBYIOIEM BUJIE TPAHCIOPTA U MPU XPaHEHUH €ro B TEYECHUE
CPOKOB, YKa3aHHBIX B pasjele S.

[Tpr HEOOXOIUMOCTH HOBOM TPAHCIOPTHPOBKH YHAKOBKY MOAYJEH CIEAyeT MPOM3BOIUTH B
CHEAYIOLIEH MOCIEA0BATEIBHOCTH:

1) Kaxablil MOJYIb 3aMIaUBACTCS B MOJMATUICHOBBII MAKET M YKIIAIbIBACTCS B OTACIBHYIO
KOpOOKY BMECTE C CONPOBOAUTENBHOM JOKYMEHTAIUEH;

2) KOpoOKHM ¢ MoayiasiMH B KojudyecTBe 20 IIT. yIaKOBBIBAIOTCS B YKJIQJIOYHBIN SIIUK.
VKIago4Hblid AMKAK I[OMEIIAETCs B TAapHbIM sAmuK. [IpomMexXyTKH 3amonHsroTCs
roppupoBantsiM kapToHoMm T-30 (TOCT P 52901-2007);

3) TpaHCHOPTHBIN SIIMK MapKUPYETCs TODKHBIM 00pa3oM (CM. MpaBuiia MapKHPOBKH,
nepeyrcicHHbie B paznene 1.5).

[lpy TpaHCIOPTUPOBAHWM YyIAKOBKAa MOIYJs JOJDKHA OBITh 3alWIieHa OT MPSIMOTO
BO3EUCTBUS aTMOC(EPHBIX OCAIKOB.

TpaHcopTupoBaHME BCEMU BHMJIAaMHM TPAHCIOPTa MOXKET TPOBOAMTHCS B  CIEIYIOIIUX
YCIOBHSIX:

— TeMmepaTypa OKpyaromero Bozayxa or Munyc 50 °C go mtoc 70 °C;

— OTHOCHUTeNbHast BIaxXHOCTh 95 % npu mttoc 25 °C;

— armocepnoe narienue He meree 70 klla, 94To SKBHBaJIEHTHO BBHICOTE HAJ] YPOBHEM MOPS

10 3000 M (KkpomMe TpaHCHOPTUPOBAHUS ABHAIIMOHHBIM TPAHCIOPTOM B TePMETHYHOM

OTCEKe).

[lpu morpy3ke W BBHITpy3Ke MOIYIH HE OpocaTh, COONOIATH MEpBI MPEIOCTOPOKHOCTH OT
MTOBPEXICHHSI TAPHOTO SIITHKA.

[Tocne morpy3ku B TPaHCHOPTHOE CPEACTBO ALIMK 3aKPEIUIseTcs C ILETbl0 HCKIIOUEHHS

BO3MOXXHOCTH €I0 MPOU3BOJIBHOI'O IEPEMCIICHHA.
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7 YTUJIN3ADUA

Matepuanbl, MPpUMEHICMBbIC JUIS YIIAKOBKH MOJIYJS M €r0 COCTaBHBIX 4YacTed, MOT'YT OBITh
MOJIHOCTBIO TIepepabOTaHbI M HCIIOJIB30BAHBI TIOBTOPHO.

Monyib, €ro cOCTaBHBIC YacTH, MAaTEPUAIbl U KOMIUICKTYIOIINE U3JIEHs CIIPOCKTUPOBAHBI U
W3rOTOBJICHBI M3 BBICOKOKAYECTBCHHBIX MATEPHAJIOB M KOMIIOHEHTOB, HE COJCpIKAIUX BPEIHBIC
BEIICCTBA, TOKCHUYHBIC MaTepHalibl W JPYrde KOMIIOHEHTBI, OTPHUIATEIBLHO BIHUSAIONIME Ha
OKPYKAOIIYIO TPUPOIHYIO CPEAy U KOTOPBIE MOKHO YTHIIM3UPOBATH M UCIOJIE30BATh TOBTOPHO.

Monyib, U IpyTHe €ro COCTABHBIC YaCTH, MOIJICKAIINE YTHIH3AIUN, HEOOXOAUMO TTPUBECTH B
HEMPUTOJHOCTh U YTHIN3HpoBaTh B cooTBeTcTBUM ¢ ['OCT P 52108-2003, I'OCT P 58577-2019 u

JEHCTBYIONUM 3aKOHOIaTeNbCTBOM PO.
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8 IIPABUJIA O®POPMJIEHUS 3AKA3A

[Ipu odopmieHun 3akaza Ha MOIyJIu B OJaHKE 3aKa3za HEOOXOAMMO yKa3aTh CIEIYOIHe
JTaHHBIE:
— «HaumenosaHnue - yka3pIBaeTcs MOJIHOE HAMMEHOBAHUE MOJYJIS C YIETOM MOJU(DUKAIINY;
—  «Kon-60» - yKa3bIBaeTCsl KOJIMYECTBO MOCTABJISIEMBIX M3JIEIMMA JTaHHOTO HAMMEHOBAHUS U
BapHaHTA.

Kpome Toro, B 6s1aHke 3aka3za MOTYT OBITh OTOBOPEHBI 0COOBIE YCIIOBUS IOCTABKU MOIYJICH.
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9 CCBIJIKHM HA HOPMATUBHBIE TOKYMEHTbBI

Tadauua 11. HopmaTuBHbBIE CCHLIKHU

O0o3Ha4YeHUE TOKYMEHTA

Homep cTpanunsbi/pasjea,
noJpasjeJia, IyHKTa B KOTOPOM
AAHA CCHLIKA

AJIT'B.420609.045 /11
[Mporokoxn EmiBus. Onucanue

1.2

I'OCT 26828-86
W3 nenus mammHocTpoeHus U npudopoctpoenus. MapkupoBka

14

I'OCT 14192-96
MapkupoBka rpy3oB

1.5

I'OCT 515-77
bymara ynakoBo4Hasi OUTyMHUpOBaHHasl U AETTEBAs.
TexHuueckue ycaoBus

1.5

I'OCT P 52901-2007
KapTton rodpupoBaHHbIi /1 yIaKOBKU IPOILYKIHH.
TexHuueckue ycaoBus

15,6

I'OCT 9.014-78
EC 3KC. BpemeHnHast npoTUBOKOPPO3HOHHAS 3aIUTa U3EINN.
O6mue TpeboBaHus

I'OCT P 52108-2003
PecypcocOepexenue. Obpamienue ¢ orxogamu. OCHOBHBIE
MTOJIOKEHHUS

I'OCT P 58577-2019
[IpaBuia ycTaHOBIEHHS JOITYCTUMBIX BBIOPOCOB 3arpsi3HAIOIINX
BEILIECTB NMPOEKTUPYEMBIMH U JIEHCTBYIOINMHU
XO3SICTBYIOIMMH CyOBEKTaMU U METOJIbI OTIPENIETIECHUS ATUX
HOPMaTHBOB

26



EX

Modynb 880da aHanozo8bIx cueHanog DO-31A
Pykosodcmeo no akcniiyamauuu

10 CHMUCOK COKPAIIIEHUI

Ta6auna 12. TepmMuHbl, COKpalleHUsI ¥ ONIpeaeIeHusl

Coxpamenue ITosicnenue
ABTOMAaTU3UpOBaHHAs cucrema yIpaBIICHUS TEXHOJIOTHYECKUM
ACY T
IIPOLIECCOM
AL AHasnoroBo-1u¢poBoi mpeodpa3zoBaTelb
BAB biok anamoroBoro BEIBOIA
GABB biok anamorosoro BBBoa
BK BxonHoi kommyTaTop
HII1, U112 BTropuuHble HCTOYHUKHN TOKa
ny Bxonnoit nuddepeHnanbHblil U3MEPUTENbHBINA YCUITUTETh
Kpeiit Crenuan3upoBaHHOE MEXaHUUYECKOE IIaCCH
on OnTomnapsl
IJINC [Iporpammupyemast JIoruyeckass MHTErpajibHas cxema
G} PykoBOoACTBO MO 3KCIUTYyaTaluu
on dopmuposatens uaTepdericoB RS-485
oIy Muxkponporeccop
EmiBus ITpoTokon oOmena o untepgeiicy RS-485 ocHOBaHHBIN HAa apXUTEKType

«Master/Slavey («Bemymmii/Bemombriiy)

RS-485 (E1A-485)

Recommended Standard 485 (Electronic Industries Alliance-485)
CTaHaapT (1)1/131/1‘1601(01“0 YPOBHA MHOT'OTOUCHHOI'O MOCICAOBATCIBHOIO
uHTepdeiica nepeaayn JaHHBIX

SPI

Serial Peripheral Interface, SPI bus mocnenoBaTenbHbIi nepupepUitHbIA
UHTEpQEIC, MOCIe0BATEIbHBIA CTAHAAPT IMepeIadl TaHHBIX B PEXHUME
MOJIHOTO  JIyTIJIeKCa, «Master/Slavey
(«Bemymuii/BenoMbrii»)

OCHOBAHHBI Ha AapXHUTEKType
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MNPAUJITOKEHUE A
(cipaBo4HOE€)
Buemnuii Bug moayasi DO-31A co cTopoHbI IIAHKH

@

Pucynok A.1
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(cipaBo4HOE€)
CrpykrypHas cxema moayasa DO-31A
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Modynb 880da aHanozo8bIx cueHanog DO-31A
Pyxosodcmeo no akcniyamayuu
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EX
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Pucynok E.1

[Tosicuenue k pucynky E.1:

HL1 cBetoanoansie unaukaropsr Error (Test, Link);

HL2 HL4 cBetoauoabie nHAMKATOPHI BXOMHBIX KaHainoB IN1...ING;
HL5, HL6 cBeToamoHbIe MHAUKATOPHI BRIXOAHBIX kKanaimoB OUT1... OUT3;
HL7 cBeroanoHbIil MHANKATOP HamW4us nuTaHus U;

J1- J7 mepemMbIUKH COTIacOBaHUN JIUHUH CBSI3H;

SA1 nepexiroyatenb CKOPOCTH MH)OPMAITIOHHOTO OOMEHa;

XP1 XP2 pa3ném nporpammupoBanus [IJINC;

XP2 pa3bém nporpaMMupoBaHUs MOYJIS;

XP3 cucreMHbI# pa3beMm,

XP4 00BeKTHBIN pazbEM.
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NPUJIOXKXEHMUE F
(cipaBo4HOE€)
okoeBKka pa3beM0OB MOAYJISA

Tabauua F.1 IlokoeBka 00beKTHOrO pazbema XP4

Homep koHTakTa HNnenTunduxarop curuaja
1 +E1
2 +E1
3 ouT2
4 ouT4
5 OouT6
6 OouT8
7
8 +E2
9 OouT9
10 OUT11
11 OUT13
12 OUT15
13 COM2
14 +E1
15 OuT1
16 OuT3
17 OuT5
18 ouT7?
19 CoM1
20 +E2
21 +E2
22 OUT10
23 OUT12
24 OUT14
25 OUT16
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Pykosodcmeo no akcniiyamauuu

NPUJIOXKXEHMUE F
(mpomoJKeHUE)
IMokoJieBKa pa3beMOB MOIYJIst

Tabauna F.2 IlokoneBka cucTreMHoro pazbema XP3

Homep koHTakTa HNnenTunduxarop curuaja
A2 GND
A4 oV
Ab +24\V
A8 0VS
A10 -

Al2 ADRB2
Al4 -

Al6 Al (RS-485)
Al18 oVIl
A20 A2 (RS-485)
A22 ADRBO
A24 ADRO
A26 ADR2
A28 +24VR
A30 ov
A32 GND

C2 GND

C4 oV

C6 +24V
C8 -

C10 -

Ci12 -

Ci4 -

C16 B1 (RS-485)
C18 oVI2
C20 B2 (RS-485)
C22 ADRB1
C24 ADR1
C26 ADR3
C28 +24VR
C30 oV
C32 GND

34



	1 Описание и работа
	1.1. Назначение модуля
	Таблица 1. Модификации модуля DО-31A

	1.2. Технические характеристики
	Таблица 2. Технические характеристики модуля DО-31A

	1.3. Устройство и работа модуля
	1.3.1 Принцип работы
	Таблица 3. Формат регистра состояния

	1.3.2 Программное обеспечение
	Таблица 4. Структура регистров ОЗУ модуля DО-31A


	1.4. Маркировка и пломбирование
	1.5. Упаковка

	2 Использование по назначению
	2.1. Эксплуатационные ограничения
	2.2. Подготовка модуля к использованию
	2.2.1 Порядок установки
	Таблица 5. Установка скорости информационного обмена для модулей с версией ПО начиная с #DO3101 до #DO3145 включительно (аппаратные версии до DO31V6 включительно).
	Таблица 6. Установка скорости информационного обмена для модулей с версией ПО начиная с #DO3146 до #DO3150 включительно (аппаратные версии до DO31V6 включительно)
	Таблица 7. Установка скорости информационного обмена для модулей с версией ПО начиная с # DO3151 и выше (аппаратные версии до DO31V6 включительно)
	Таблица 8. Установка скорости информационного обмена для модулей с версией ПО начиная с do31-v6.1 и выше (аппаратные версии DO31V7 и выше)


	2.3. Использование модуля
	2.3.1 Контроль работоспособности
	Таблица 9. Режимы работы индикации

	2.3.2 Возможные неисправности и способы их устранения
	Таблица 10. Возможные неисправности и способы их устранения

	2.3.3 Меры безопасности при эксплуатации модуля


	3 Техническое обслуживание
	4 Текущий ремонт и замена
	5 Порядок хранения
	6 Транспортирование
	7 Утилизация
	8 Правила оформления заказа
	9 Ссылки на нормативные документы
	Таблица 11. Нормативные ссылки

	10 Список сокращений
	Таблица 12. Термины, сокращения и определения

	Приложение A (справочное) Внешний вид модуля DО-31A со стороны планки
	Приложение B (справочное) Структурная схема модуля DО-31A
	Приложение C (справочное) продолжение Структурная схема модуля DО-31AV7
	Приложение D (обязательное) Пример подключения нагрузки
	Приложение E (справочное) Расположение разъёмов и микропереключателей на плате модуля DО-31A
	Приложение F (справочное) Цоколевка разъемов модуля
	Таблица F.1 Цоколевка объектного разъема XP4

	Приложение F (продолжение) Цоколевка разъемов модуля
	Таблица F.2 Цоколевка системного разъема XP3


