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Hacrosiiiee pykoBoAcTBO 10 3Kcmutyaramuu (PD) mpenna3znadeHo st 03HaKOMIICHUS JIUTL,
AKCIUTYaTHUPYIOITUX MOJTyJIb KOMMYHUKATUOHHBIH C-22A, B JaTBHEHTIIEM MOTYJ b, C YCTPOWCTBOM
Y IPUHIIUIIOM €r0 paboThl, OCHOBHBIMH MpPaBUIIAMH 3KCILTyaTalliu, 0OCITy)KUBaHUS U TPAHCIIOP-
tupoBanwus. [ Oonee moHOTO TIpeaCcTaBIeHus 0 paboTe MOIyIst, B PD mpuBeaeHa QpyHKITHO-
HaJbHAs CXeMa, €€ OTMCAHNE U IIOKOJICBKH Pa3heMOB.

K pabote ¢ Morynem n0IyCKaroTCsl JINTIA, W3YYUBIHE HACTOSIUHN TOKYMEHT W COOTBETCT-
BCHHO aTTCCTOBAHHBLIC.

Bce paboTsl B miporiecce 3KCIuTyaTaiui MOAYJIsl TPOU3BOJAUTH C MPUMEHEHHEM MED 3aIUThI
OT CTaTHYeCKOTO 3JeKTprudecTBa. [Ipn paboTe ¢ MoIyIieM He JIOMyCKatOTCs yAaphl, MEXaHHUECKHE
TTOBPEKICHHUS, IPUIIOKEHHUE OOJBIITNX YCUIIUI MPU CTHIKOBKE pa3bheMOB.
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74 Motyns KoMMyHUKaMOHHBINH C-22A

1 OIIMCAHHUE U PABOTA

1.1 Ha3navenue monxyis

[TonHoOEe HaVMeHOBaHUE MOTYIISL:

Moayas kommyHuKkanuoHHblil C-22A, AJII'B.426459.019.

Monyne mnpemHazHadeH A (OPMUPOBAHMS UETHIpEX —TMOCIeIoBaTeNbHBIX HHTEP(]eiicoB
RS-485, pabotaromux moa ympaBieHHeM MOy BbaucIuTenbHOro ¢opmara PC-104, nanee
PC-104. Moaynb ToKeH UCTIOIh30BaThCS B COCTaBE KOHTPOIIIIEPOB TEXHOJIOTUUECKOTO 000PYI0-
BaHUS MOCTPOEHHBIX Ha O6aze PC-104.

OcHOBHBIMU (YHKITUSIMU MOYJISI SIBJISIFOTCSL:

e oOecnedeHre HHPOPMAITMOHHOTO OOMEHa 0 YeThIpeM TocieJoBaTeTbHBIM HHTEpdeiicam
RS-485;

e oOecnedeHue uHpopMarnoHHoro oomena ¢ PC-104;

® TaTbBAaHUYECKYIO M3OJSIUIO IeTell YeThIpeX KaHallOB TMOceIoBaTeIbHBIX HHTEp(eiicoB
OT CUCTEMHOTO MTUTAHUS;

¢ (opMHpOBaHHE CUTHAIIOB TTO3BOJISIONIUX MPOU3BOJAUTH PE3EPBUPOBAHUE KOHTPOIIIIEPOB
cocrosux U3 moayist u PC-104.

PaGoune ycinoBus sKCIUTyaTalli MOIYJISL:

e TeMIlepaTypa oKpyxatolrero Bo3ayxa oT 0 go mmoc 60° C;

® OTHOCHTEIbHAs BIAXKHOCTh Bo3ayxa 95% mpu temneparype mitoc 25° C;

e arMoc¢epnoe napienue ot 84 1o 107 klla.

1.2 TexHu4eckne XapaKTepHUCTUKHA MOTYJIS
Texandeckne XapaKTEPUCTHKNA MOIYJISl TPUBEJICHBI B Ta0IuUIIE 1.

Tabmnuma 1
HaunmenoBanue napamerpa 3HaueHHe MapaMeTpa

VYerpoiicTBo yrpapmsiolee MoayIeM Monyns BEIUUCTUTENBHBIN (popmaTa

PC-104
Wutepdeiic ceszu PC-104 ¢ momynem ISA
KonndecTBo nHTEpQEHCHBIX KaHATIOB 4, RS-485
CxopocTh Ipriema, nepeiadil JaHHBIX IO HHTep- Ot 100 no 230400 wnu ot 400 1o
(elicHBIM KaHaaM 1, 2, 601 921600
CkopocTb TiprieMa, Tiepeiaun JaHHBIX 10 HHTep- ObecmeunBaeTcsl MOCIeI0BaTEIEHBIMU
(elicHBIM KaHaaMm 3, 4 uHTepdeiicamu RS-232 PC-104
["anpBannYeckast H30SIUs HHTEPPEHCHBIX KaHa- 500 B
JIOB OT CUCTEMHOTO MMUTAHUS

2;
KonnuecTBO BXOIHBIX IUCKPETHBIX CUTHAJIOB Tanss. wsomp. 500 B
2;

KonnuecTBO BBRIXOAHBIX JUCKPETHBIX CUTHAJIOB Tanss. Msommp. 500 B
Hanpspokenne nutanust 5+4%
Tox moTpeOaeHus, A He 6omnee 1
["abapuTtHble pazMepsl MOIYIIS, MM 96x90
Macca moaysi, KT He 6onee 0,7

1.3 CocraB moay.Jst

Monyne nipeacTaBnseT co00i MHOTOCTOWHYIO TIEUaTHYIO MJIaTy BHEUTHUH BUJ, KOTOPOM TO-
Ka3aH B mpuiioxkeHuu A. Pazmepsl Moayis cooTBeTcTBYIOT hopmarty PC-104. Coenrnenre MoTynst

Poccusn, Mockea, Llleaxoeckoe w., 77. B+ Fax : (495)460-3844 , (495)460-4059. E-mail : Emicon@dol.ru. 4
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¢ PC-104 ocymecTtisieTcst ¢ TOMOIIBI0 pa3beMoB X1, X2 (coeMHEHHWE C CUCTEMHOMN IMHUHOU
PC-104) n pazpemoB XP2, XP3 (coemmueHwe c mocienoBaTenbHBIMH WHTep(eiicamm RS-232
COM1, COM2).

Jlns moaxmoueHws nepruepuifHbIX YCTPOWCTBA MCMONMB3YIOTCs pazbembl XP4 m XPS. Ha
pazpeM XP4 BBIBeIEHBI TIENHM YETHIPEX KaHAJIOB TMOCIeNoBaTelbHBIX WHTepdeiicoB RS-485. Ha
pazbem XPS5 BbIBe/IEHBI IIeNH CUTHAJIOB 00ECTIEUMBAIONINX PE3ePBUPOBAHNE U CUTHAIBI MHJIKKa-
MU cocTosiHUS HTUX 1enei. Ha pazsembr XP6, XP7 BbIBe/IeHbI CUTHAIIBI TTPEHA3ZHAYEHHBIE IS
WHIAKAIIMHA COCTOSIHUS KAaHAJIOB TOCIeI0BaTebHBIX HHTEepdeiicoB (XP6 — kananer 1u 2; XP7 —
KaHaybl 3 U 4).

B nmpunoxennsix /1 - K mokazaHnbl IOKOJIEBKH Pa3beMOB MOJIYJIS.

1.4 YcrpoiicTBo 1 paboTa MoayJIs

OcHOBHBIMU (DYHKITUSMU MOMYJISL SIBISIIOTCST (JOPMUPOBAHUE YETHIpEX MOCIeN0BaTETbHBIX
unrepdeiicos RS-485 ympasnsembrx PC-104 u obecrieueHune pe3epBUpPOBAHHSI KOHTPOJIEPOB
HMEIONINX B cBoeM cocTaBe Moaynib C-22A. OyHKIHMOHAIBHAS cXeMa, TIOKa3aHHasi B MPHIIOXKe-
HUU b, COIEPKUT clieyrole yeTpoicTBa:

e Oydepunie GpopmMupoBaTeNnn MUHBI JaHHBIX ¥ CHUTHAJIOB CHHXPOHM3AIMH oOpaiie-
Hust PC-104 x moaymio, b®;

e (opmupoBaTens mocieaoBaTebHBIX HHTep(helicoB kanatoB 3, 4, MAX232;
MHUKpOcXeMa IporpaMMupyeMoi joruueckoit matputisl, [1JIM;
(dhopMupoBartens ocae10BaTeNbHBIX HHTEpdeiicoB kanamoB 1, 2, UART;
onTomnapsl 1...5;
npeo6pazoBarenu nutanuss DC — DC kouBeptopst DC1...DC4;
¢dopmupoBarenu unrepdeiicop RS-485;

e cXeMma WHJIHMKAaIlWH.

Nudopmannonnsiii oomen mexay moayneM u PC-104 ocymectsisiercst o ISA coBmectu-
Mot cuctemuoit mmHe PC-104 (CII) m mocnemoBatensHbiM uHTepdeiicam RS-232, (COMI,
COM2). Insa cornacoBanusi Harpy3ku CIII ucnone3yercsa b®. OcHoBHBIM 31emeHTOM b® sBnsieT-
cs1 OydepHbIit (opMUpoBaTeNh MUHBI JaHHBIX (MukpocxeMa 74HC245), nonomuutenbHas GpyHK-
IS KOTOPOTO — CHHXPOHU3AIUS MOTOKA JaHHBIX. bydep TpaHcmupyeT AaHHBIE TOTBKO TOTJIA, KO-
r/1a MPOUCXOTUT oOparteHue k Moayro. Curaan oopaineHus K Moy ¢popmupyetcs [1JIM.

Btopem snemenToM, oOecriednBaroIiuM 0OMeH TaHnHBIMA Mexay PC-104 u Mmoaymnem, siBIs-
eTcsi TpeoOpaszoBarenh pusmdeckux ypoBHeld uHTepdeiica RS-232 (£12 B) B TTJI yposuu (0,
+5 B). B kauecTtBe mpeobpazoBateneil UCMONb3YIOTCS MUKpocxeMbl MA X232, koTopble He0OX0-
TUMBI 11 (hopMHUpoBaHUS HHTep(PEHCHBIX KaHAToB 3 U 4.

Jloruky wunH(popMmanuonHoro obMena mexay moxyiem u PC-104 obGecneumBaer I1JIM.
Ctpyktypa [1JIM conepxut:

e nemmudparop aapeca;
e  (opmupoBaTeNnb TUCKPETHHIX CHUTHAJIOB, HEOOXOAMMBIX JUJISI BBITOJHEHHUS MpoIle-
Typhl pe3epBUPOBAHMUS;
®  PErucTp COCTOSIHHUSI.
VerpoiicTBa, BXoAAIME B cocTaB Moay s, aapecytoTcss PC-104 kak mopTsl BBOIa-BBIBOJIA.
CooTBeTcTBHE aApeCHBIX KOMOMHAIINN yCTPOHCTBAM TTOKa3aHo B TabiuIie 2.
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Tabmuia 2
Ajipec yeTpoiicTBa HaunmeHnoBaHmue ycTpoiicTBa
300H...307H Peructpel kanana A UART
308H...30FH Peructprl kanana B UART
310H Paspermenue popmupoBanus curnana BINH
318H Peructp nannbix (mo koMasae 3anuck B mopt, OUT)
318H Peructp cocrosinusg (o komaHe urenue nopta, IN)

HaumeHoBaHMsI cUTHAJIOB, NpeHA3HAUYEHHBIX IS BBITIOJIHEHUS! MPOLETyphl pe3epBUpPOBa-
Hus, caenytomue: INHOUTH, INHOUT-, INHIN+, INHIN-, DATO+, DATO- DATI+, DATI-.

Curnaner INHOUT+, INHOUT-, DATO+, DATO- oTHOCHTETHEHO MOIYJIS SIBIISIFOTCS] BBI-
XOIHBIME 1 (opmupyrotes onronapamu 3. Curaanst INHIN+, INHIN-, DATI+, DATI- - Bx0oaHEBIE.
Jloruka (hopMUpOBaHWSI CHTHAJIOB PE3EPBUPOBAHMS TOSCHSETCS PUCYHKOM TpuiioxeHus: B. B
ClIydae pe3epBHUPOBAHUS JIByX KOHTPOJUIEPOB, B COCTAB KOTOPBIX BXoaaT Moy C-22A, HeoOxo-
aumo, 9To0sl B Tien INHOUTH, INHOUT-, -, INHIN+, INHIN- mporekan Tok. ChopmupoBan-
weii curaan BLOCK, ypoBeHb JTIOTHYeCKOTO HYJIs, B pE3€PBHOM KOHTPOJIIEpE 3ampernaer Gopmu-
poBaHMe TOKa B aHAJOTUYHOH 1ienu. J[jist Toro 4ToObl OCHOBOM KOHTpPOJUIEP MHUIIMHUPOBAI TIPOTe-
KaHHWe TOKa, B BbIIIE YKa3aHHOW LEMH, BO BPEMs BBIMOJIHEHMS] PUKIAIHON MPOrpaMMbl HYX HO
TepuoArdecku ¢ yactoToir He menee 1 ['1r B mopt o agpecy 310H BeiBoANTE MH000€ urcio. Ecim
nay3a mexay ooparmtenusivu k nopty 310H Oyner 6omee 1 ¢, To cuumercst curaan BINH u B pe-
3epBHOM KOoHTpOJuiepe curHan BLOCK mepeiineT B cocTosiHHE BBICOKOTO YPOBHS, 17, 4TO MOXKET
MTO3BOJINTH PE3epBHOMY KOHTPOJUIEPY CTaTh OCHOBHBIM. Jlisi mporekanust Toka B nenu DATOH,
DATO- DATI+, DATI- nomkHbI BRITOJHITKLCS JIBa yciaoBus. Bo nmepBbix B mopt no ajpecy 318H
cienyet 3anucarh uncio FBH. Bo Bropeix, momxken Ob1Th copmupoBan curHan BINH, yposens
JIOTHYECKOT 0 HyJIsI.

Amnamu3 coctosinusi curHanioB DIN u BLOCK npou3zBoanuTes uTeHHEM perucTpa COCTOSHUS
o ajipecy 318H. CiioBo coctosinus conepxut asa outa: DO — BLOCK u D1 — DIN.

Mukpocxema UART coaepXuT 1Ba HE3aBHCHMBIX ITOCIIEIOBATEIBHBIX KaHAa IpUeMa 1 Ie-
penaun nanubix. [lpuemunkn u nepenarunku kanaiaoB umeroT FIFO oOwemom o 128 Gaiit xax-
ne1ii. CKOpOCTh Tepesiau MpeJICTaBIseT co00i CcTaHAapTHYIO TKaTy ckopocteit ot 100 601 10
230.400 wim ot 400 mo 921.6 K6oxa B 3aBucumocTu ot yciopuii maunnanu3anuu UARTa. Oco-
oernocTrio JanHoTo UARTa siBNsleTcst aBTromMaTnueckas mouiepikka warepgeiica RS-485, T.e. am-
napataoe (opmupoBanue curHana RTS. Ympasnenne Mukpocxemoil MpOU3BOJUTCS € TTOMOIIBIO
BHYTPEHHUX PErHMCTPOB, KOTOPBIX MO 7 Ha KaXIbli kaHal. Ajpeca oOpallleHus K kaHaily A -
300H...307H, a x xanamy B - 308H...30FH. Kananer umeror pa3ienbHble GU3NYECKAE YPOBHA
npepbiBanuii. Curnan npepbiBaHusi kaHaina A coeauHeH co BxojaoM IRQS PC-104, a xanan B —
IRQ15. Kanansr 1 u 2 moynst oOpasytores kanaimamu A u B UARTa cooTBeTcTBEHHO.

["anpBarmueckas w3onsius popmuporareneld narepgeticos RS-485 BremonHena ¢ ncnoms-
3oBanueM onrtonap u DC-DC npeoOpazoBateneil HanpspkeHuUs. Y CIIOBHO, ONTONAphl pa3OUThI Ha
nath rpynn. I'pynmer 1, 2 obecrieynBaioT rajibBaHUUECKYIO W30JISIIHIO KaHalioB 3 u 4. I'pynna or-
Torap 3 ¢popMHUpyeT CHTHAIBI pe3epBrupoBanus. Kackaer onrromap 3, coeIMHEHHBIE C BRIXOIHBIMA
LEMsIMHU, 3alUTHIBAIOTCS BHEIIHUM MCTOYHMKOM NuTaHus. ['pynmsl onTonap 4, 5 obecrieunBaroT
raJIbBAHMYECKYIO M30JISIMIO KaHaoB | u 2.

DC-DC npeobpa3zoBarenw, mperHazHadeHHbIE IS TUTAHKS (popMupoBareneit naTepdhencon
RS-485, Bemonnensr Ha 6a3e mukpocxem TSMO0505S ¢upmer TracO. Bxojber mpeodpa3zosarerneii
COEJIMHEHBI C CHCTEMHBIM ITUTAHWEM, a BBIXOJIBI - C KAaCKaJlaMH ONTPOHOB COSMHEHHBIX C POpPMH-
poBarensimu wHTEpdeiicoB RS-485 u camu mpeobpazoBareny.

®opmuposarenn naTepdeiicoB R-485 Beimonnensr Ha 6a3e mukpocxem MAX3088. Jlannbie
MHUKPOCXEMBI MTO3BOJISIIOT TIepeiaBaTh MHPOPMAITHIO CO CKOPOCTHIO 10 10 MouT. MakcumanbHas
Harpy3ka MUKPOCXEMBI - 256 aOOHEHTOB.
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Kaxnerit kanan uaTepdetica RS-485 comepkut JpkaMmepbl KOMMYTHPYIOIIHE COTJIACYIOIITHE
pe3ucropsl. Haznauenue jpxamMnepoB NpUBOAUTHCS B Tabiniie 3.

Cxema WHIWKAIIMM COCTOUT W3 CBETOJHMOIOB, PACTOJIOXKEHHBIX Ha MOJyJe, W Oy(hepHBIX
dbopmupoBareseii. Jst TOIKITFOYEHHUS JTOTIOTHATENBHBIX WHIIMKATOPOB, YacTh Oy(hepHBIX GopMHu-
poBareneil coe/inHeHbl ¢ KOHTakTamMu pazbeMoB XP6, XP7 u XP5.2. Tok B Harpy3ke MOJIKIIOYEH-
HOM K J1I000MY KOHTaKTy JaHHBIX pa3beMOB HE JIOJKEH MpeBbImaTh 5 MA. MecTto pacriosioxkenne
CBETO/IMO0JIOB TIOKA3aHO B MPUJIOKEHUH A, a UX Ha3HaYeHHe NMPUBOANUTCS B TabiuIe 4.

Tabmua 3

IMo3zunuonHoe 0003HAYECHHE

Hasunauenue

12 [ToaxmoueHne Coriacyromero pe3ucropa Mexxay TUHUSIMA A 1 B
KaHaJa 1

J6 [ToakmoueHne MOATATUBAIONMIETO PE3UCTOpA JIMHUUA A K UCTOYHHU-
Ky +5VI1 kanagaa 1

J4 [TogkmoueHne MOATATUBAIONIETO pe3nucTopa JWUHUM B Kk mmHe
0VIl xanana 1

I3 [TonkimroueHue coraacyromero pe3ucTopa MexIy JIUHuIMU A u B
KaHaJa 2

J7 [TonkimroueHue MOATITUBAIOIIETO pe3uCcTOpa JIMHUKA A K UCTOUHU-
Ky +5VI2 kanaja 2

J5 [loaxkmoueHne NOATATUBAIOLIETO PE3UCTOpa JIMHMM B K mmHE
0VI2 xanaua 2

J8 [ToaxmoueHne Coriacyromero pe3nucropa Mexxay TUHUSIMA A 1 B
KaHaJa 3

J12 [ToakmoueHne MOATATUBAIOMIETO PE3UCTOPA JIMHUUA A K UCTOYHH-
Ky +5VI3 kanana 3

J10 [TogkmoueHne MOATATUBAIONIETO pe3nucTopa JWUHUM B Kk mmHe
0VI3 xanana 3

J9 [TonxiroueHue cornacyromero pe3ucTopa MexIy JUHusIMU A u B
KaHaJa 4

J13 [TonkimroueHue MOATITUBAIOIIETO pe3uCcTOpa JIMHUKA A K UCTOYHU-

Ky +5VI4 kanaga 4

J11

[ToakmoueHne NOATATUBAIOLIETO pPE3UCTOpa JIMHMM B K mmHE
0VI4 xanana 4
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Tabnuma 4
IMo3sunuonnoe
Ha3znauenmue

0003HaYEeHHE

HL1 Nunukanus curdana BINH. CBedenune cBeToanoa XapakTepru3yeT BBINOJIHEHUE
TIPUKJIATHON TTPOTpaMM.

HL2 Nunukanusa curaana DATOUT. CeeueHne cBeToAMOAa O3HAYAET, YTO YPOBEHB
BBIXOJHOTO JTUCKPETHOTO CUTHaa — «0».

HL3 Nnnmkanusa curgama DATIN. CBeuenne cBeToMO1a 03HAYaEeT, YTO TEUYET TOK MO
BXoaHBIM HerrstMm DIN+, DIN-.

HL4 Nnnmkanua curHama TXDA. CBedenne cBeToaHOJa O3HAYaeT, YTO B KaHanm |
JIOJKHBI IEpejaBaThCs JaHHBIC.

HL5 Nnnmkanusa curaaiga RXDA. CBeduenne cBeTOIHOJA O3HAYaeT, YTO M3 KaHama 1
TIPUHUMAIOTCS TAHHBIE.

HL6 Nunnkanua curaana BLOCK. CBedyenne cBeTonMoJa 03HAYaET, YTO T€UYET TOK
o BxoaabmM IenssM INHIN+, INHIN-.

HL7 Nnnmkanusa curHana TXDB. Cpeuenne cBeToaMona O3HAYaeT, YTO B KaHal 2
JIOJKHBI IEpejaBaThCs JaHHBIC.

HLS Nunmkanusa curgama RXDB. CBeueHne cBeToMOAa O3HAYAET, YTO M3 KaHana 2
TIPUHUMAIOTCS TAaHHBIE.

HIL9 Nnnmkanua curHana TXD0. CBeueHHe cBeTOAMOIa O3HAYaeT, UTO B KaHall 3
JIOJKHBI IEpejaBaThCs JaHHBIC.

HL10 Nnnmkanusa curgama RXD0. CBeueHne cBeTOIMOJa O3HAYAET, UTO M3 KaHaia 3
PUHAMAIOTCS JaHHBIC

HL11 Nunmkanua curHana TXD1. CBeueHne cBeTOAHOJA O3HAYaeT, UYTO B KaHaim 4
JIOJKHBI IEpejaBaThCs JaHHBIC.

HL12 Nunmkanusa curgama RXD1. CBeueHne cBeTonHOAa O3HAYaeT, UTO M3 KaHaima 4
PUHAMAIOTCS JaHHBIC

1.5 MapkupoBka

MapkupoBka MOIymsl TOMKHA OBITH HaHeceHa HEMOCPEJICTBEHHO Ha W3Jee WIH Ha TpU-
KperuisieMbld K U3/IeTHIO HaKIaIHOHW 3JIEMEeHT U COJIEPIKATh:

e HaWMeHOBaHUe U (WIH) MU(p U3IETHS;

® TOBapHBIN 3HAK W HAMMEHOBAHUE MPEIPUSITUS-U3TOTOBUTES;

®  3aBOJICKOH HOMEp.

1.6 Tapau ynakoBka

TpancropTHas Tapa, B KOTOPO# MOCTABISIIOTCS MOIYJIH, TIPEJICTABIISIET COOOH TOMATHIi He-
pa30OpHEIA, TUIOTHBINA SIIMAK C TOPHIEBBHIMH CTEHKAMH, COOpAaHHBIMHM Ha YETHIpEeX TUIaHkax. Ha
SIIIIAK HAHOCSITCST OCHOBHBIC, JIOTIOJHUTENbHBIE W Tipeaynpeautenbubie 3Haku mo ['OCT 14192.
BuyTpennue crenku sinpka oouTsl (BbicTianbl) Oymaroit bY-b mo 'OCT 515. Tlepen ynakoBkoi
B TPAHCTIOPTHYIO Tapy MOJIYJIM TIOMEIIAIOTCS B YKIIQJIOYHBIN SIAK. Y KJIQJOYHBIN SIIHK TTPEICTaB-
asieT coboit QyTasp u3 rodpupoarroro kaprona 1-30, TOCT 7376. B omHOM TpaHCTIOPTHOM
srKe pazmeraetcst 20 YKIaI09HBIX SITHKOB.

[Tpr HEOOXOTMMOCTH HOBOM TPAHCIOPTHPOBKH YITAKOBKY MOJYJIEH CIeIyeT TPOM3BOINUTH B
HOPMAITFHBIX KIIMMATHYECKUX YCIOBHUSIX B CIIEIYIONIEH TIOCIEI0BATEIHHOCTH:

1. Kaxmprit MOy b 3amanBaeTcsi B TIOJMATHIICHOBBIN TTAKET M YKIIABIBAETCS B OTACTHHYIO
KOPOOKY BMECTE C CONTPOBOINTENLHOW TOKYMEHTAITHEH.

2. Kopobxu ¢ MogyisiMu B konmudecTBe 20 IIT. yIaKOBBIBAIOTCS B YKJIQJIOYHBIN SIIIUK. YK-
JaTOYHBIN STIAK TIOMEIAETCS B TAPHBIHN STIHK. [IpoMeXyTKH 3amoHsI0TCs TOGPAPOBAHHBIM Kap-
torom T-30, TOCT 7376.
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3. TpaHCHOPTHBIA SAMKUK MAPKUPYETCS:

e  MaHUMNYJSAUMOHHBIMU 3Hakamu: "boutcs ceipoct, "Bepx. He xanToBats", "OcTOpoik-
HO - XpymnKkoe";

® OCHOBHBIMU HAJIUCSIMU - TIOJIHOE WJIM YCIIOBHOE HaMMEHOBaHWE Ipy30Moiydaress,
ITyHKTa Ha3HauY€HUs C yKa3aHHeM, TpU He0OXOAMMOCTH, TyHKTA Neperpy3Ku;

®  JIOTIOJHUTEJILHBIMHU HAJHUCSIMU - [TOJIHOE UM YCIIOBHOE HAaMMEHOBaHUE Ipy300TIIpaBH-
TeJsl U HAMMEHOBAaHME MTyHKTa OTIIPABIICHUS;

e  WHPOPMAIMOHHBIMU HAJNHUCSIMH - MAacChl OPyTTO M HETTO TPY30BOTO MECTa B KHIIO-
rpamMMmax, rabapuTHbIE pa3Mephl IPy30BOI0 MeCTa B CAHTUMETpPAx U 00bEM Ipy30BOTO MecTa B Ky-
OMYECKUX METpaXx.

TpancropTHass MapKUpOBKa HAHOCHTCS Ha (paHEpHBIC WIIM METaJTHUecKue sipibiku. [lops-
JIOK PACIOJIONKEHHs] MapKUPOBKHA Ha OJHON M3 O00KOBbIX cTeHOK cooTBeTcTBYeT I'OCT 14192 Ha
Tapy. MapKupoBKY HAHOCAT KPacKoi mo TpadapeTy Wi OT PyKH OBICTPO BBICHIXAIOIIEH, BOJO-
CTOWKOM, CBETOCTOIKOM, cosecToiikoil Kpackoii, MpOYHO Ha CTUpaHKe U pa3mMbiBaHHe. OCHOBHbBIE
HAIMACH HAHOCSTCS BBICOTOW 30 MM. JlomomHUTENRHBIE M WHPOPMAIIMOHHBIE HAITUCH HAHOCSTCS
BBICOTOM 10 MMm.

[Tocne yknagku mMojysieli B TapHBIN SIIWK, TOCIEIHUN OOTITHBAETCS TIO TOpIlAM CTaTLHOMN
uenbHoi nenTol ceuenneM 0,4x20 MM u muiombupyercsi. 11nomMOb1 1St ipeI0TBpaNIeHnst OT To-
BpEXKJIEHUS TIPU TPAHCIOPTUPOBAHUM PACIOJIAralOTCsl B TIIYXUX OTBEPCTUSIX OOKOBBIX CTEHOK U
3aIUINAIOTCS CKOOAMHU.

B Tedenue rapaHTHifHOTO CpoKa MOTPEOUTENh JOKEH COXPAHSTh YIAKOBKY (YITaKOBOYHBIH
Y TPAHCHOPTHBIN SIIUKH), B KOTOPOK MTPUOBLIN MOJTYJIH.

2  HCHOJB30OBAHME 110 HABHAYEHUIO

2.1 IKCIIyaTAIlHOHHbIE OTPAHUYCHHUS

HpI/I OKCILTyaTallud MOOYJIA HCO6XOI[I/IMO CJIEa0BaThb BCEM PCKOMCHIAIHAM B IIOJITHOM COOT-
BCTCTBHUH C pa3aciiaMyi HACTOAIICTO PD. KpOMC TOro, HCO6XOI[I/IMO BBIIOJHATH MCCTHBIC HHCTPYK-
I1H, ﬂeﬁCTBYIOHIHC B JJaHHOM OTpacC/id IPOMBIIIJIICHHOCTH.

2.2 IToaroToBKa MOIYJIS K MCNOIb30BAHHIO

[Tocne momyueHus, AIATETHHOTO XPAHEHUS WM TPAHCTIOPTUPOBAHUS MOJYJIEH B TpaHC-
MTOPTHOM Tape HeOOXOUMO TPOU3BECTH BHEITHUN OCMOTP TPAHCTIOPTHOTO U YKJIAJOYHBIX SITAKOB
Y TIPOBEPHUTH TIEJIOCTHOCTH YITaKOBKH.

[Ipu oOGnapyxeHUU HapyIIEHUS IIEIOCTHOCTH TPAHCTIOPTHOW WJIM YKJIQJIOUHOW Taphl HEOO-
XOJIMMO COOOIIMTH O HAPYIIEHWH TPEANPHUSTHIO - W3TOTOBUTENIO. JlambHelInas 3KCIuTyaTarus
MOJIYJISl BO3MOYHA TOJIBKO € pa3perneHus IPeApPUsITHS - U3rOTOBUATEIIS.

Ecnam nemocTHOCTH Tapel HE HapyIIeHa, MOIYJb CIASAYET W3BJIEYh W3 YIMAKOBKH, MPOBECTH
BHEIITHUI OCMOTP Ha OTCYTCTBHE MEXaHUUECKHUX TIOBPEKACHUHN U TPOBEPUTH €10 KOMIUIEKTHOCTb.

B cnyuae xpanenust Wi TpaHCTIOPTHPOBAHUS MOJIYJISI TIPU TEMTIEpAType HUKE HYJIS TPajy-
COB, BBIJIEPXATh €T0 B HOPMAJIBHBIX YCJIOBHSIX B T€UeHHE 12 4acos.

2.2.1 Ilopaook ycmanoeku

[Tepen nawasmom MOHTaXXa MOJTYJIh CJIEYET OCMOTPETH M MPOBEPUTH IEJIOCTHOCTH AJIEMEHTOB
TIJIATHI, IEYATHBIX TPOBOIHUKOB U OTCYTCTBUE MOBPEKICHIH pa3heMOB.

[Tpu nepBOHAYATEHON YCTAHOBKE MOJIYJISI CJIEAYET BBITIOJHUTH CIEAYIOMNE JeHCTRUS:

e ¢ nomoulpio pazbeMoB X1 u X2 npucoemHuTh Motynb K PC-104;

° ¢ TIOMOIIIBIO Kabeel, BXOIAIuX B KOMILIEKT moctaBku PC-104, coenuauts COM
noptel PC-104 ¢ pazsemamu XP2 u XP3 moayns (ecim T PC-104 — ICOP-6070, pazsem COM1
—-J8§, COM1 —-1J9).
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2.3  Hcnoab3oBaHue MOAYJIs

[Ipexxne yeM HauaTh pabOTy ¢ MOAYyNIeM, HEOOXOANUMO O3HAKOMUTBCS C IKCILTyaTaIl[HOHHON
JTOKyMEHTAaIlMed U KOHCTPYKIIHUEH MOTyIIA.

[IpucoeauHenre U OTCOEAUHEHNE PA3bEMOB MOIYJS JOKHO MPOU3BOAUTHCS MPU OTKITIO-
yeHHOM nuTaHnuu. CHCTEMHOE MUTaHue MOJyJis, +5 VS ocyIecTBiseTcst yepe3 pazbeMbl X1 u X2.
Coenunenne Moaylns ¢ nepudepuitHbiM obopyaoBaHueM o uHTepdeiicam RS-485 mokazano B
npunoxenuu . Jlns ynoGerBa oTobpaxenus pazbeM XP4 pazerneH Ha ABe YaCTH.

3 TEXHUYECKOE OBCJYKUBAHUE

PaGoraromuii MOTyTh TEXHUUECKOTO 0OCITY>KUBaHUS HE TpeOyeT.

4 TEKYIIUNA PEMOHT

Mopyns siBNsieTcS BOCCTAHABIMBAEMBIM U PEMOHTHOTIPUTOAHBIM HM3AenneM. B mepuos skc-
TTyaTaluy B CIydasX, He TpeOYIOIHX 3aBOJICKOTO PEMOHTA (KM BhI30Ba OpUTAIbI TIPe T PUSITHSI-
W3TOTOBUTENS) TOTPEOUTENIO pa3pelnaeTcsi CBOUMHU CUTIaMH TTPOU3BOIUTE 3aMEHY BBHIMIEIIETO U3
CTpOs MOIYJS ¢ Mcnosib3oBanueM 3UIL

CBeneHus 0 HEHUCIIPABHOCTSX 3aHOCATCS B pazzen “YueT HeHuclpaBHOCTEH MpH JKCILTyarTa-
MK~ TacropTa.

S TIPABUJIA XPAHEHUA

XpaHeHue MOyl MOXKET OBITh KPaTKOBPEMEHHBIM (TapaHTUHHBIM) U AJIUTETHHBIM B OTall-
JTUBAEMOM XPAHHIIHIIIE.

lapanTHitHBIA CpOK XpaHEHHUS MOAYJISI C MOMEHTA U3TOTOBJIEHUS: 2 roja.

Cpok IIUTENBHOTO XpaHEHUS MOYJISL B OTAaIUIMBAaeMOM XpaHunuiie: 10meT.

[Ipu xpaneHUN MOy CleyeT BBIAEPKUBATEH CIEIYIONIHE TapaMeTpbl OKpyKarolel cpe-
JTBI:

- B OTaIlJIMBAEMOM XpaHUJIMINE TeMIiepaTypa Bo3ayXa JoKHA OBITh B MpeaenaxX oT IUTIOC 5
1o wmoc 40°C, oTHocuTenbHas BiaxHOCTh 10 80% mpu Temmepatype ioc 25°C 6e3 KoHeHca-
I[UU BJIary;

- cojiepKaHMe KOPPO3UUHBIX areHTOB B aTMoc(hepe XpaHUITUIIA He JOKHO TPEBbIIIATh:

e cepHHcTOro raza 20 MI/M B CYTKH;
e  XJIOPHCTBIX CONCH 2 MI/M° B CYTKH.

Monyne mepen 3akiafKoi Ha JUIMTENhbHOE XpaHeHHe (0 MCTeYeHHH TapaHTHHHOTO cpoka
XpaHeHUs) T0JKeH OBITh IepeKOHCEPBUPOBAH.

KoncepBanus momkHa MpoBOAUTHCS B MOMENIEHUH MPU Temmeparype Bo3ayxa mmoc 20°C
+5°C u oTHOCUTENHHOM BiIakHOCTH He Oolnee 70% 6e3 pe3kux konebanuii Temmepatypsl. [lome-
IeHNEe JIOJDKHO OBITh 3aIMINEHO OT MPOHUKHOBEHHUS B HETO aTMOC(EPHBIX OCAJKOB M KOPPO3H-
OHHOAKTHUBHBIX Ta30B (XJIOP, CEPOBOJIOPOJ, aMMHAK, CEpHUCTHIN ra3 u Ap.). [Ipu nposenenun pa-
00T TI0 TepeKoHCcepBaIuy cliefyeT cobmonats TpedoBanus 6ezonacHoctu o 'OCT 9.014.

6 TPAHCIHOPTUPOBAHUE

TpancnopTHast Tapa M ylmakoBKa 0OeCIeurnBalOT COXPAHHOCTh MOJYJS TPHU TPaHCIOPTUPO-
BaHWW BCEMH BHJIaMHU TpaHCHOPTA: aBTOMOOWIIBHBIM, JKEJIe3HOIOPOKHBIM, BO3IYITHBIM (TIpH yC-
JIOBUH pa3MeIeHus MOyl B TePMETH3NPOBAHHOM OTCEKE) B COOTBETCTBUHU C TIPABHIIAMHU TpaHC-
MOPTUPOBAHUS TPY30B Ha COOTBETCTBYIOIEM BHJIe TpaHCIOPTAa M MPH XpaHEHHUH €ro B TEUCHUE
CPOKOB, YKa3aHHBIX B pazjiene 5.

[Ipu TpaHCOpPTHPOBAaHUHU YHAKOBKA MOJYJS JOJKHA OBITH 3allUINEHa OT MPSIMOTO BO3JeH-
CTBUS aTMOC(EPHBIX OCAKOB.
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TpancriopTUpOBaHWE BCEMHU BUIAMH TPAHCIIOPTA MOYKET TPOBOJUTHCS B CIICIYIOIIHAX YCIIO-
BUSAX:

1) TemmniepaTypa okpy:xaromiero Bo3ayxa or muayc 60°C o mmoc 60°C;

2) oTHOCHTENIbHAS BIAXHOCTH 98% 1ipu Temmeparype mitoc 25°C;

3) armocdepnoe narienue ot 12 kIla (90 mm pr.ct.) 10 100 kI1a (750 MM pT.cT.).

[Tpu morpy3ke W BRITPYy3KEe MOJYJIH HE OpocaTh, COONIOMATH MEPHI TPEIOCTOPOKHOCTH OT
TIOBPCIKACHUSA TAPHOTO AIMHKA.

[Tocne moTrpy3KH B TPAHCTIOPTHOE CPEJICTBO SIIIUK 3aKPETUISIETCS € TENBI0 UCKIIIOUSHHST BO3-
MOYHOCTH €T'0 IMPOU3BOJILHOTO TIEPEMEITICHHS.

7 HNPABUJIA O®POPMJIEHUA 3AKA3A

[Tpn odopmiennn 3aka3a Ha MOy B OJIaHKE 3aKa3a HEOOXOJWMO yKa3aTh CIEIYIOIIHe
JTaHHbBIE:

e “HammenoBanue” - yka3pIBaeTcs IIOJHOE HAWMEHOBAHUE MOYJIS;

e “Kom-B0” - yKa3bIBaeTCs KOJUUYECTBO MOCTABIISIEMBIX H3JICTTUH JAHHOTO HAUMEHOBAHUSI.

Kpowme Toro, B OiaHke 3aka3a MOTYT ObITh OTOBOPEHBI 0COObIE YCIOBHS TTOCTAaBKH MOIYJIEH.
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Hpuniaoxenne /|

KonTakr Henn KonTakr Henn
Al -IOCHK Bl GND
A2 SD7 B2 RESET
A3 SD6 B3 +5V
A4 SD5 B4 IRQ9
AS SD4 B5 -5V
A6 SD3 B6 DRQ2
A7 SD2 B7 -12V
A8 SD1 B8 -SRDY
A9 SDO0 B9 +12V

Al10 IOCHRDY B10 KEY
All AEN Bl1 -SMEMW
Al2 SA19 B12 -SMEMR
Al3 SA18 B13 -IOW
Al4 SA17 Bl14 -IOR
AlS5 SA16 BI15 -DACK3
Al6 SA15 B16 DRQ3
Al7 SA14 B17 -DACK1
Al8 SA13 B18 DRQI1
Al19 SA12 B19 -REFRESH
A20 SA11 B20 BCLK
A21 SA10 B21 IRQ7
A22 SA9 B22 IRQ6
A23 SA8 B23 IRQS5
A24 SA7 B24 IRQ4
A25 SA6 B25 IRQ3
A26 SAS B26 -DACK?2
A27 SA4 B27 TC
A28 SA3 B28 BALE
A29 SA2 B29 +5V
A30 SA1 B30 OSC
A31 SA0 B31 GND
A32 GND B32 GND

HoxoaeBka pazbema X1
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Hpnaoxenne E
MoxoaeBka pazbema X2

KonTakr Hennb KonTakr Hennb
DI GND Cl GND
D2 -MEMCS16 C2 -SBHE
D3 -I0CS16 C3 LA23
D4 IRQ10 C4 LA22
D5 IRQI1 Cs5 LA21
D6 IRQI12 Cé6 LA20
D7 IRQI5 C7 LA19
D8 IRQ14 C8 LAI18
D9 -DACKO C9 LA17
DI0 DRQO C10 -MEMR
DI1 -DACKS Cll -MEMW
DI2 DRQS5 Cl12 SDS§
DI3 -DACK6 Cl13 SD9
D14 DRQ6 Cl4 SD10
DI5 -DACK7 C15 SD11
D16 DRQ7 Cl16 SDI12
D17 +5V C17 SDI13
D18 -MASTER Cl18 SD14
D19 GND C19 SDI5
D20 GND C20 KEY
IMpunoxenne 7K
MokoaeBka pazremoB XP2, XP3
Konrakr Hensb, XP2 enb, XP3 KonTakTt Hensb, XP2 enb, XP3
1 5 GND GND
2 RXDOP RXDIP 6
3 TXDOP TXDI1P 7 RTSOP RTSIP
4
Ipunoxenne 3
MoxosneBka pa3bemoB XP4
KonTakr Henn Konrakr enn
1 0VI2 7 A3
2 B2 8 B3
3 A2 9 0VI3
4 B4 10 0VIl
5 0VI4 11 Bl
6 A4 12 Al
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K

Motyns KoMMyHUKaMOHHBINH C-22A

MoxoaeBka paz3bema XP5

Ipuaoxenne U

KorakT Hennb Mpumeuanne | Kontakr Hensb IMpumeuanune

1 BLOCKI Curuan nis 7 INHIN+
HHIUKAIHU

2 DINI Curuan mis 8 INHIN-
HHIUKAIIHU

3 DOUTI Curuan mis 9 DOUT+
HHIUKAIHU

4 BINHI Curuan nis 10 DOUT-
HHIUKAIIUU

5 INHOUT+ 11 DIN-

6 INHOUT- 12 DIN+

IMoxoneBka pazbemoB XP6, XP7

KonTakr ens, XP6 ens, XP7
1 TXDAI TXDOI
2 RXDAI TXDII
3 RXDBI RXDOI
4 TXDBI RXDII

Ipunoxenne K
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