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¥4 Monyne noBroputens natepgetica RS-485 CI-17B

Hacrosiiee pykoBoacTBo o 3kcmityarauuu (P9O) pacnpoctpansercss Ha MOy b TOBTOPUTENS
unrepderica RS-485 CI-17B (manee Moaynb) U peaHA3HAYEHO JIJISI U3YUYEHUST yCTPOWCTBA, MTPUH-
IIUIa JCHCTBUS M MTPABHJI SKCILTyaTallMd MOTYJIS.

JIOKyMEHT COIEPKUT TEXHUYECKUE XapPAKTEPUCTUKHA MOAYJISA, ONMCAHUE IPUHIIMIIA ITOCTPOE-
HUS ¥ paboTHI, a Tak)Ke MHPOPMAIIUIO, HEOOXOTUMYIO MTOJIE30BATEIIO JJIsl IPABUIIBHOTO TTOAKITIOYE-
HUS M OKCIUTyaTallii MOAYJISI B COCTAaBE pacIpeCIICHHBIX CHCTEM YIIPABICHHS U TIPEAHA3HAYCH IS
7ML, 00eCceunBaloINX NOJKII0UEHHE, TEXHUYecKoe 00cIykuBaHue u Tekyuwmii pemont ACY TII,
BKJIFOYAOMIUX MOAYJIb.

Jlnst GoJiee MOTHOTO TPEICTaBICHUsI 0 paboTe MOy B PD mpuBeneHsl CTPYKTypHAs cxema
MOJyJISl M €€ ONHCaHKe, CXeMa TOIKIIOUEHHsI BHEIITHUX YCTPOMCTB, IIOKOJIEBKH pa3beMoB. Kpome
Toro, PO cofep kUt onucaHue NpaBuil XpaHEHHUs U TPAHCIIOPTUPOBAHUS MOTYJIS.

K pabote ¢ moaynem A0mycKaroTcs JUIA, U3YUYHBIINE HACTOSIIUN JOKYMEHT M COOTBETCT-
BCHHO aTTCCTOBAHHBIC.
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Monynas noBroputenst uarepdeiica RS-485 CI-17B

1 OIIMCAHME U PABOTA

1.1 Ha3nayenue MmoayJast

ITomHOE HAaMMEHOBAHUE MOOYJIA:

Mopnyas nosropuresisi uHTepdeiica RS-485 CI-17B AJII'B.426459.044.
Mopnynb npeaHasHaueH st pabOThI B COCTaBe paclpeelICHHBIX CHCTEM YIPaBICHUS Ha

6aze mporpamMmupyeMbix KoHTposuiepoB cepun DCS-2000 mis perpanciasiuuy MHGOpMauM, mo-
CTynaroiei mo uetbipeM kanaigam RS485, ¢ ranpBaHnYeCKON U30ISIIMEH U LEMSIMHA TPO303aIIHTHI.

MO,I[YJ'IB ABJISICTCA BOCCTAaHABJIMBACMBIM U PEMOHTHO-IIPUI'OJHBIM HU3ACITUEM, IMPEAHA3HA-

YEHHBIM JJIs1 KpYTJIOCYTOYHOMN HEeNpepbIBHOM AKCIUTyaTalu. Paboune ycinoBus SKCIUTyaTalluu:

e TeMIlepaTypa OKpyskaromiero Bozayxa ot Mmunyc 5° C no mmoc 60° C (6e3 koHaeHca-

WU BJIaTH);

® OTHOCHUTEIbHAS BJIAXKHOCTh BO31yXa 110 85% npu temneparype mitoc 25° C;
e atMocdepHoe nasienne oT 84 1o 107 KIIA.

1.2 TexHuyeckHe XapaKTePUCTUKHU

OCHOBHBIE TEXHUYECKHUE XapaKTCPUCTUKU MOAYJIA IIPUBCACHBI B T8.6J'II/II_IC 1.

Tabmuna 1
XapakTepucTHKA Beanunna IIpumeyanue
Tun npoueccopa Am186CU-50KC AMD
TakroBas yacrora npoueccopa, MI'n 50
OO6beM maMsATH POrpaMM IOJIb30BATENS 512 FLASH AMD
Y OTIepaIIMOHHOM cucteMbl, KoaiT
O0BeM nmaMATH JaHHBIX, KOaiT 512
KonnuecTBo BHEIIHUX ypPOBHEHN IPEPHI- 2
BaHUs
KonuuecTtBo nporpammupyemsix 16-tu 3
OWTHBIX TalIMEPOB
KonnuecTBo cepBUCHBIX HU3KOCKOPOCT- 1 Ckopocts 10 115200 607,
HBIX MTOCIIEI0BATENbHBIX HHTEP(EiicoB ASYNC.
RS232, (1o 15 m)
KonnuecTBO KaHAIOB BEICOKOCKOPOCT- 4 CxkopocTts 10 2304000 607,
HBIX NTOCJIEI0BATENbHBIX HHTEP(EIicOB ASYNC, BISYNC, SDLC
RS485, (128 narpy3soxk, 1o 0,3 kM (Ha C TaJIbBAaHUYECKOM HU30JIs-
MaKCHUMaJIbHOM CKOPOCTU OOMEHA) nueit (1500B) u uensmu
IPO303aIIHUThI
Macca mMofyJs, Kr, He O6oJee: 0,4
["abapuTHbIE pa3Mepbl MOAYJIS,, MM: 114x102x30

3JI€KTpOHI/ITaHI/IC MOAYJIsI OCYHICCTBIIACTCA OT HeCTa6I/IJII/IBI/IpOBaHHOF0 HUCTOYHHKA IIMTa-

Hus 18-36B, momuocTs notpediienust e Oonee 5 Bt. ['anpBaHnueckas 30U MEXKAY BHEITHUM
HECTaOMIM3UPOBAHHBIM UCTOYHUKOM IMUTAHMS M CHCTEMHBIM NMUTaHKeM coctaBisier 1500 B.
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¥4 Monyne noBroputens natepgetica RS-485 CI-17B

1.3 ¥YcrpoiicTBo u padora

1.3.1  Koncmpyxyus mooyns

Buemnuii Bu1 Moaysid mokasaH B npuiiokeHud I'. KOHCTpYKTMBHO MOMyJb BBINIOJIHEH B
BUJE OAHOM NBYXcioWHOM neyatHoi miuatsl CI-17B, ycTraHOBIEHHON B IUIacTMaccoBbli Kopiyc. B
KayecTBe HHTeP(EHCHBIX pa3beMOB UCTIONB3YIOTCs coequnuTenu: X1-punka MSTBA Ha 3 KoHTak-
Ta, X2-sunka MSTBA Ha 12 xonrtaktoB. Coenunurens X1 - A MOAKIIOUEHUS K UICTOYHUKY MHTa-
Hust. CoequHUTEND X2 - JUIST HOAKIIOUYEHUS K IIOCIIEN0BATEILHEIM KaHaitaM RS485.

Ha Topue kopryca pacrnonoeHbl ceMb CBETOAMOIOB U 0/1HAa KHomKa. Cetoauonasl “OK”,
”PGM”, ’ERR” HHIUIIMPYIOT COCTOSIHUE MOJYJIS IO PE3yJIbTaTaM CaMOAMATHOCTUKH U OTPAKaOT
KauecTBO PETPAHCIIALIMY TOCIIeI0BaTENbHbIX JaHHbIX. KHomka “Reset” npeaHasHaueHa JU1sl «ropsi-
gyero» copoca mporeccopa moayis. Ceeronuozast “L0O”, ”L17, ”L2”, ”L3” uHAUIHUPYIOT MPOXOXKIE-
HUE IaHHBIX B BBICOKOCKOPOCTHBIX KaHanax RS485 “Line( — Line3” coOTBETCTBEHHO.

1.3.2  Ilpunyun pabomol

CrpykTypHas cxemMa MOJIyJsl NMpuBelAeHa B npuioxeHun E. B kauectBe yenmpanvroco
npoyeccopa (IIII) ucnons3yercs mnata CI-17B, B cocTaB KOTOpoil BXOIUT 16-TH pa3psiiHbIN BBICO-
KOMPOU3BOAUTEbHBIN MuKporpoueccop Am186CU-50 ¢pupmser AMD

Jlig agpecanuy namsTH Mporpamm, JaHHBIX U MEpUPEPUMHBIX YCTPOMCTB HCIOJIB3YETCS
19-tu paspsannas mmaa aapeca A0 — A18. OOMeH maHHBIMU BeACTCS 1O 8-MH pa3psaHoi mmHe DO
- D7.

Jns opranuzanuu HajuexxHoro 3amycka LI ucnone3yercs ycTpoHcTBO CynepBU30pa LiCH-
TpansHoro npoueccopa (CIII), BemonHerHOe Ha 0a3e mukpocxembl ADM705AR ¢upmser Analog
Devices. CHIT ¢popmupyer curnan copoca LT (-RESIN) npu moxade >1meKTpONHUTaHUS, a TaKxke
pu cOoe mporpaMmbl, Koria nocieauss He gopmupyet curnaia (WatchDog) na Bpems 6omnee 1,6
C.

[Mamsate nporpamm (I1IT) peanuzoBana B Buge 512 Ko6aiit CMOS FLASH Memory u co-
nepxut 32 Koaiita koma onepannonnoii cuctemsl OC u mporpamMmy monb3oBatens [T oobemom
1o 480 Ko6aiT. Anpecanusi mamMsTé puBeAcHaA B IpwioxeHun A ganHoro PD. Heob6xomumo yuu-
TBIBAaTh KOJWYECTBO IUKJIOB 3anmucu BO FLASH nmamsate. OHO HE IOMKHO MPEBBIIATh TapaHTUPO-
BaHHOTO pupmoit AMD kommyectsa 100000 pas.

[Tamste mannbix (I111) mpeacrasiser coboi cratndeckoe O3Y emkocthio 512 Koéaiir. T1]]
BbIOMpaETCsl NpU HU3KOM ypoBHe curHana Ha nuHuM (—LCS). Anpecanus 1] npuBenena B npuiio-
xeHun A nanHoro PO. ITJ[ npeqHa3zHaueHa 1 opraHu3alli CTEKa, XpaHEHUS] BEKTOPOB IIpEpPbIBa-
HU, CHCTEMHBIX NIEpEeMEHHBIX U (haros, OydepoB maHHBIX U T.1. KpoMe Toro B Heil pacnonararoT-
sl BCE NIEPEMEHHBIE M10JIb30BATENILCKOM IPOrpaMMBbl: PETUCTPBI, TaliMepsl, (iaru.

Yempoticmeo  vicokockopocmuoco obmena TAHHBIMH TI0 TIOCIEAOBATEIbHBIM KaHalaM
RS-485 (YBO RS-485) peanuzoBano Ha 6a3e asyx BUC PEB 20532 ¢upmsr “Infineon” u 3anuma-
€T B NPOCTPAHCTBE BBOJA-BBIBOJIA 30HY B 2x256 Oaifr, oOpa3ys 4eThlpe HE3aBUCHMBIX KaHala
Line0-Line3, paGotaromux Ha ckopoctu a0 2,304 Mo6ox B cranmaprax ASYNC, BISYNC,
HDLC/SDLC.

[ToxoneBka pazbema X2 mokaszaHa B Tabmimuie 2.

Tabnmna 2
Hennb KonTakT
Line0 B 1
Line0 A 2
Gnd 0 3
Linel B 4
Linel A 5
Gnd 1 6
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¥4 Monyne noBroputens natepgetica RS-485 CI-17B

[Tponomxkenue TabIUIBI 2

Line2 B 7
Line2 A 8
Gnd 2 9
Line3 B 10
Line3 A 11
Gnd 3 12

dopmupoBaTeNn U30JUPOBaHHBIX KaHaIOB RS-485 co cBeronnoaHoi nHauKanuei peanu-
30BaHbI TI0 TUTMIOBOM CXeMe, T/ie B KadecTBe ¢opmupoBaresneit RS-485 ncmnonp30Banbl crienuain3u-
poBaHHble Mukpocxembl ADM2582E ¢ BHyTpeHHel rajibBaHUYECKOW pa3Bsi3koil. B kauectBe siie-
MEHTOB I'PO303aLUThl BHICTYNAIOT TPAHCHUJIBI U MO3UCTOPBI. DJIEKTPUUYECKOE COTIaCOBAHUE JTMHUU
OCYILIECTBIIACTCS PE3UCTOPAMHU U MepeMblukamu-3ambikarensiMu J1...J12. [locaeanne 3aMbIKAKOT-
csl B cJIy4ae, ecJIM MOAYJIb ABJISCTCS KPalHUM yCcTpPoiicTBOM ceTH. CMOTpH npuJjioxenue 3.

Yempouiicmeo npuopumemmnuix npepwviganutl odecrieunBaeT 00pabOTKy IBYyX BHEITHUX HC-
TOYHUKOB MHUIIMATUBHBIX CUTHAIOB. IMu siByisitoTcst BekTopa oT YBO RS-485.

Kpome BHEIIHUX HCTOUYHUKOB MPEPHIBAHUI CYIIECTBYIOT U OO0JBIIIOE KOJUYECTBO BHYT-
pennux, Hanpumep oT UART, High Speed UART, USB, PIO, DMA, Timer0, Timerl, Timer2.

Bces cucreMa npepsIBaHUM SBISIETCS NPUOPUTETHOM, YTO I103BOJIAECT NPOTPAMMHO yCTa-
HABJIMBATh BBICIINI MPUOPUTET JTFOOOMY M3 UCTOYHUKOB, B 3aBUCUMOCTH OT PEIIaeMOi 3a/1a4u.

Oxpannviti maiimep (WatchDog) peanuzoBan 8 UC ADM705AR CHII u cioyxurt nms
dopmuposanus curnaia copoca (-RESIN) LI, ecnu mocneauuii He NpOM3BOIUT OOpaIIeHUs Yepe3
munauio (—PCS6) 3a Bpems Oouee 1,6 cek.

Pecucmp oucnnes (PJ) Bbimonnen Ha 0a3e yHuBepcanbHOro moprta BeiBoga BUC LITY
(ucnonp3oBansl auHUU PIO01, PIO27, PIO28) u mpeana3zHaueH aiis oOCTyXMBaHUA 3-X TpaH3M-
CTOPHBIX KIIIOUEH, yHPaBISIONUX CBETOAUOJAMHU C TOKOOTPAHMYUBAIOIIUMU pe3uctopamu. [lpu
STOM CBETOAMOJI CBETUTCS MPHU HAJIMYMK HAa COOTBETCTBYIOIIEM BBIXOJIC HAIPSIKEHUS BBICOKOTO
ypoBHs. PJI ucnons3yercss onepallMOHHOW CUCTEMOW I MHAMKALMU PE3YJIbTATOB CaMOJUArHo-
CTHKHU ¥ MOXET OBITh 3a/IeHCTBOBAH B MPUKJIAJAHBIX IPOTrPAMMAX.

Yempoticmeo nuskockopocmuoco oomena nocnedosamenvnvimu oannvimu (YHO RS-232)
cocroutr u3 BcrpoeHHoro B BUC LIl ne3zaBucumoro kanana npuema/mepenaun UART. Kanan
COMO dopmupyer curHaiiel RxDO0, TxDO0, CTS0, RTS0. Kanan COMO pabotaer B ctanmapte RS-
232. OnepanoHHas CHUCTEMa M3HA4YalbHO MHULMaIHM3UpyeT kaHaid B pexxum ASYNC MODBUS
SLAVE na ckopocts 9600 6o .

[Tutanne mMoayJs OCYLIECTBISETCS HECTaOMIN3UPOBAaHHBIM HarpspkeHueM 18-36 B. Bto-
PUYHBINM UCTOYHUK MMUTAHUS, BHITOTHEHHBIC Ha 0aze MukpocxeMbl DC/DC-kouBepropa TMR6-2410
¢upmel TRACO, obecnieunBaeT cucteMHoe nutanue +3,3B moys.

[ToxoneBka pazbema X1 mokazana B Tabmimuue 3.

Tabmuma 3
Hennb Konrakt
GND 1
+24V 2
oV 3
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1.3.3  Ilpoepammmnoe obecneuenue

Moaynbe paGoTaeT o ynpaBJICHHEM KOJa ONIEPAI[MOHHONW CUCTEMBI, KOTOPBIN pacmoJsiara-
ercs B BepxHeill 30He FLASH naunnas ¢ agpeca OF8000H u umeer 06wém 32 Koaiita. B 30He anpe-
coB 080000H-0F7FFFH pacnosoxeH Ko/ 0Jb30BaTENbCKON TPOrpaMMBl.

[IporpamMmMHOe obecrieueHUEe MOAYJS MpEeAyCMaTpUBAaeT TECTHMPOBAHHE, YNpPABICHHE 3a-
Ipy3KOH MporpaMM MOJIb30BaTENs U BBINOJIHEHUE UX B PEAbHOM U OTJIAJ0YHOM PEXHUMAX, a TAKXKe
oOMeH nH(popMalyen o NociIeI0BaTeNbHBIM KaHalaM B Pa3JIMUHBIX POTOKOJIAX.

1.4 MapkupoBka

MapkupoBKa MOJyJIsl JOJKHA OBITh HAHECEHA HEMOCPEICTBEHHO Ha M3JIeNINe WM Ha Ipu-
KPETUISiEMBIH K M3/ICTHIO HAKJIaTHOW DJIEMEHT U CO/IePIKaTh:
e HauWMeHOBaHHe U (WiK) MHU)p U3IEIHs;
® TOBapHBII 3HAK WJIM HAUMEHOBAHHE MIPEIIPUSTHI-U3TOTOBUTEIIS,
®  3aBOJICKOI HOMED.

1.5 Tapa u ynakoBka

TpancnoptHas Tapa, B KOTOPOW MOCTaBIISIOTCS MOMAYJH, MPEACTABIAET COOOM MOLIaThIH
Hepa3OOpHBIH, IUIOTHBIN SIIIUK C TOPLEBBIMU CTEHKaMH, COOpaHHBIMH Ha YETHIpEX IUIaHKax. Ha
SIIIIMK HAHOCSATCSI OCHOBHBIE, JOIMOJHUTENbHBIE U Tpenynpeautenbuble 3Haku no ['OCT 14192.
BuyTpeHHue creHku simumka ooutsl (BeicTiianel) Oymaroit bY-b mo 'OCT 515-77. Ilepen ynakos-
KOU B TPAHCIIOPTHYIO Tapy MOJYJIM ITOMEUIAIOTCA B YKJIAJAOYHBIA SAIUK. Y KIAJOUYHBIN SIIUK IIpEN-
cTaBisieT coboit ¢pyTisip u3 rodppuposanHoro kaprona T-30, TOCT 7376. B oqHOM TpaHCTIOPTHOM
siuKe pazmemaercs 20 yKI1aJ0uHbIX SIIUKOB.
ITpu HEOOXOAMMOCTH HOBOM TPAaHCIIOPTUPOBKU YHAKOBKY MOJYJEH clieayeT NpOU3BOIUTh
B HOPMAJIbHBIX KIIMMAaTUYECKUX YCIOBUAX B CIEAYIOIIEH NOCIEA0BATEIbHOCTH:
1. Kaxxap1ii MOAYJIb 3aI1aUBAETCS B MOJUITUICHOBBIN MAKET U YKJIAABIBAECTCS B OTACIBHYIO
KOpPOOKY BMECTE C COMPOBOAUTEIILHON JOKYMEHTAITHUEH.

2. KopoOku ¢ MonynssMu B KoudecTBe 20 MIT. yIAKOBBIBAIOTCA B YKJIQOYHbIM SAIMUK. YK-
JAIOYHBIA ALIMK MTOMENIAETCS B TAapHbIA sAmuK. [IpoMexxyTKH 3anoiHsIoTCs rodpupo-
BaHHbIM KapToHOM T-30, 'OCT 7376;

3. TpaHCTIOPTHBIN SIIUK MAPKUPYETCS:

e MaHMMIYJISLUUMOHHBIMM 3Hakamu: "boutcs ceipoctn”, "Bepx. He xanToBats", "Octo-
POXHO, Xpynkoe";

® OCHOBHBIMM HAJIHUCSMHU - MOJIHOE WIHM YCJIOBHOE HaMMEHOBAHME IPY30I0JIydareds,
MyHKTa Ha3HAUYCHU C yKa3aHHEM, P HEOOXOJMMOCTH, IIYHKTa MePEerpy3KH;

® JIOIIOJHUTEJIBHBIMHU HAAIUCAMH - ITOJIHOE WIH YCIOBHOE HAUMEHOBAHHE I'PYy300TIIpa-
BUTEJISI U HAUMEHOBAHME ITyHKTa OTIIPABIICHUS;

¢ UH(POPMALIMOHHBIMHU HAJIUCSAMHU - MAacChl OPYTTO M HETTO I'Py30BOr0 MECTa B KUJIO-
rpammax, rabapuTHbIE pa3Mepbl IPy30BOr0 MECTa B CAHTUMETPAX U 00BEM I'Py30BOTr0
MeCTa B KyOUYeCKHX MeTpax.

TpancnopTHast MapKUpOBKAa HAHOCUTCS Ha (haHEpHBIC WM METaJUTHYECKue sApibku. [lops-
JIOK PacIIOJIOKEHUs] MAapKUPOBKM Ha OJTHOW M3 O0KOBBIX cTeHOK coorBeTcTBYeT ['OCT 14192. [lo-
ITyCKAeTCsl HAHOCUTh MAPKUPOBKY HEMOCPEICTBEHHO HAa Tapy. MapKMpOBKY HAaHOCST KPacKOM IO
TpadapeTy WK OT PyKH ObICTPO BBICHIXAIOIICH, BOJOCTOMKOM, CBETOCTOMKOM, CONECTOMKOM Kpac-
KOH, IIPOYHOM Ha CTHpaHUE W pa3MblBaHMe. OCHOBHBIE HaJANUCH HaHOCATCS BbicoToi 30 mm. [lo-
MOJIHUTENIbHbIE U NH(OPMALIMOHHBIE HAANUCH HAHOCATCS BHICOTOM 10 MM.

[Tocne yknaakyu MOyJiei B TApHBINA SIIHK, MTOCIEIHUA OOTATUBACTCS TI0 TOPIAM CTaIbHOM
nenbHol sieHToi ceyenueM 0,4x20 MM u miomOupyertcs. [1moMObl U1l IpeaoTBpalleHus OT IO-
BPEXKICHUS NPH TPAHCIIOPTUPOBAHUM PACIIONATAIOTCS B TIIyXUX OTBEPCTHSIX OOKOBBIX CTEHOK M 3a-
HIUILAIOTCSA CKOOaMH.
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¥4 Monyne noBroputens natepgetica RS-485 CI-17B

B Teuenue rapaHTHIHOrO Cpoka MOTpPeOUTENb JOKEH COXPaHATh YMAaKOBKY (yIakoBOY-
HBIH ¥ TPAHCTIOPTHBIH ALIUKH), B KOTOPOU MPUOBLIM MO JIH.

2 HCIOJIb30OBAHMUE I10 HASHAYEHMIO

2.1 DkcmiayaTanMoHHbIE OTPAHMYCHHSA

[Ipu skcmmyaranuu Moyl HEOOXOJUMO CIIEI0OBaTh BCEM PEKOMEHIALUSAM B MOJIHOM CO-
OTBETCTBHMHM € pazaenamu Hacrosmero PO. Kpome Toro, He06X0IUMO BBINOIHAT MECTHBIE MHCT-
PYKLHH, EHCTBYIOIIME B JaHHOW OTPACIM MPOMBILIIIEHHOCTH, a TaKXKe pyrue HOpMaTUBHBIE J10-
KyMEHTBI, OTIpeIeIISIONINe MPaBiia SKCILTyaTalluy B3PBIBO3AIIUIIIEHHOTO JIEKTPO00OpY TOBaHHUS.

2.2 IloaroroBka MOayJisl K HCIOJIb30BAHHIO

[Tocne momydeHus, JUIMTEIBHOIO XPAaHEHMsI WM TPAHCIIOPTUPOBAHMS MOJIYJIEW B TpaHC-
MOPTHOH Tape HeOOXOAMMO MPOU3BECTH BHEIIHUI OCMOTP TPAHCHOPTHOTO U YKJIAIOYHBIX SIIUKOB
Y TIPOBEPUTH LIETOCTHOCTD YIIAKOBKH.

[Tpu oOHapyKeHUU HapyIIECHUS [IETOCTHOCTH TPAHCIIOPTHON MIIM YKJIaJOYHON Tapbl HE0O-
XOJIMMO COOOIINUTH O HApYIICHUU NPEAIPUATHIO - U3TOTOBUTENO. JlampHelas sKCIuTyaTanust Mo-
ZlyJI1 BO3MOKHA TOJIBKO C pa3pelICHUs IPEANIPUATHS - U3TOTOBUTEIS.

Ecnu 1iesocTHOCTE Tapbl HE HapylLIEHa, MOLYJIb CIELYET U3BJI€Yb U3 YIIAKOBKH, IPOBECTU
BHEIIHUNA OCMOTP HAa OTCYTCTBHE MEXaHHYECKHMX IOBPEKICHUN U IPOBEPUTH COOTBETCTBUE KOM-
IJIEKTHOCTH NACIIOPTY.

B cnyuae xpaHeHMs MM TPAaHCIIOPTUPOBAHUSA MOIYJIA IIPH TEMIEPAType HUXKE HYJI Ipa-
JIyCOB, BBIIEP’KaTh €r0 B HOPMAJIbHBIX YCIOBUSAX B TEUEHUM 12 yacos.

2.2.1 Ilopsook ycmanosku
[lepen HayaOM MOHTa)ka MOJyJb CIEAYET OCMOTPETh U IPOBEPUTH LIEIIOCTHOCTh JIEMEH-
TOB IUIATHI, IEYATHBIX MPOBOJHUKOB U OTCYTCTBHUE MOBPEXKACHUI pa3zbeMoB. [lonroroBurs Moayib
K paboTe B COOTBETCTBHEM C npuioxkeHusimu b, B, /1.
[Ipy nepBoHAYAIBHON YCTAHOBKE MOAYJIEH CJIEAYET BBIIIOJIHUTH CIEAYIOLUE ACUCTBUSA:
1. 3agaTh CETEBYIO CKOPOCTH C MOMOIIBIO nepekitouares SW1 (cM. mpuioxenue b) ;
2. 3aaaTh CETEBOU MPOTOKOJI U PEXHUMBI ¢ TOMOILIBIO NiepekatoyaTens SW2(cMm. npuiio-
*enue B) ;
3. Ilpu HeobxomaumocTu cornacoBaTh JinHuM Line0 - Line3, yctaHOBUB nepemMbluku J1-
J12 (cm. mpunoxenue [ u 3);
4. VYcranoButh Moaynb Ha DIN — pensc tuna DIN3 (TS 35/F6) wnu DIN1 (TS32/F6);
5. TlogxnrouuTh K MOAYJIIO CUTHAJIbHBIE IPOBO/A U IIPOBO/A TUTAHUS B COOTBETCTBUHU C
IIOKOJIEBKON pa3beMOB MOJTYJISL.
[IpucoenrHeHne U OTCOEUHEHNE Pa3bEMOB MOYJIS JOJKHO MTPOU3BOAUTHCS MPU OTKIIIO-
YEHHOM MUTaHUH.

2.3 MHcnoab3oBaHue MOLYJIst

[Ipexne yem HauaTh pabOTy C MOJIYJeM, HEOOXOJMMO O3HAKOMHUTHCS C HKCIUTyaTallMOH-
HOM JOKYMEHTAlUEW U KOHCTPYKIIMEH MOYJISI.

IIpucoenHenne U OTCOEAMHEHUE Pa3beMOB MOYJIS TOJDKHO TPOU3BOAUTHCS IIPHA OTKIIIO-
YeHHOM NuTaHuu. [IpuMep noakiIroueHnst MOy B TEXHOJIOTHYECKYIO CETh IIPUBENIEH B IPUIIOXKE-
Huu XK.

[Ipn nomade HS1EKTPONMTAHMS OINEPALMOHHAA CHCTEMA MPOU3BOJIUT CAMOTECTUPOBAHHUE
monyis. Eciu B pe3ynbrare caMOAMAarHOCTHUKU OOHApY’KUBAIOTCSI HEMCIIPABHOCTH, TO 3aropaercs
KpacHel cBetoauod ERR u nanpHenmumii 3anyck npuocraHasiauBaeTcsa. Ecinu HencnpaBHOCTEN HE
00Hapy>KE€HO, TO MOJYJIb NIEPEXOIUT B PEXKUM peTpaHCisAuu. [Ipu 3TOM JaHHbBIE, TOCTYIAIOIINE C
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¥4 Monyne noBroputens natepgetica RS-485 CI-17B

KaKoro-m0o HampaBjieHUs ObLIM HNPUHATHI 0€3 OmMOOK, TO cBeTHTCs 3eneHblit cBetoauon OK u
OHHU PETPAHCIUPYIOTCS Ha TPHU Jpyrue HampasieHus. Ecnu kaap ObUT MPUHAT ¢ OMIMOKOM, TO CBe-
TUTCS KpacHbli cBetoauol ERR u perpancnsauus e npousBoautcs. XKenrsiit ceeronnon PGM wuc-
IIOJIB3YETCSI B CEPBUCHOM PEXKHUME.

3 TEXHUYECKOE OBCJIY)KUBAHUE
Haxopsimuiicst B 3KCIUTyaTaiii MOy Ib TEXHUUECKOTO 00CITYKUBaHUS HE TpeOyeT.
4 TEKYIIAN PEMOHT

Monynb sBAS€TCS BOCCTAaHABIMBAEMBIM M PEMOHTHO-TIPUTOAHBIM H3JAenueM. B mepuon
AKCIUTyaTalliu B CIy4asix, He TPeOYIONIMX 3aBOJCKOIO PEMOHTA (MJIU BBI30BA OpUTajbl MPEaNpH-
STHUSI-U3TOTOBUTEIS ) TTOTPEOUTEIIO Pa3peIaeTcss CBOUMH CHIIAMH TIPOU3BOAUTH 3aMEHY BBIIIEIIINX
W3 CTPOSI MOJTyJIeH 3aTpeOOBAHHBIX WIIH MTOJTYUYCHHBIX Y TIPEANPUITHII-U3TOTOBUTEIIS.

CBezneHMsI O HEUCIIPABHOCTSAX 3aHOCATCA B pazfen “YdeT HEMCHPAaBHOCTEW IpH KCILTya-
Tauuu” MacropTa.
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¥4 Monyne noBroputens natepgetica RS-485 CI-17B

5 ITPABUJIA XPAHEHUSA

XpaHeHue MOJyJsl MOXKeT ObITh KpaTKOBPEMEHHBIM (FapaHTUHHBIM) U AJIUTEIbHBIM B OTa-
IUIMBAEMOM XPAHUIIHILE.

["apaHTHiItHBIN CPOK XpaHEHUS MOIYJII C MOMEHTA U3rOTOBJICHHUS: 2 T0O/1a.

CpOK IJIUTENBHOTO XpaHEHUs MOAYJIA B OTalIMBaeMoM Xpanwiuiie: 10 ner.

[Ipu xpaHeHHH MOAYJS CJlEXyeT BBIACPKHUBATH CIEAYIOLINE MapaMeTpbl OKpPY: Karolei
Cpenbl:

- B OTAIUIMBAa€MOM XpaHWIMILE TeMIepaTypa BO3AyXa J0JKHA ObITh B mpenenax ot +5 °C
no +40°C, otHocuTenbHas BIaxXHOCTH 10 80% mpu Temmeparype +25°C 6e3 KoHIeHCauu
BJIary;

- colepkaHHe KOPPO3UUHBIX areHTOB B aTMoc(epe XpaHWINIIA HE TOJHKHO MPEBBIIIATS!

e cepHucTOro raza 20 MI/M B CYTKH;
® XJIODHCTHIX CONCH 2 MI/M’ B CYTKH.

Monynb nepen 3akiaajKol Ha JUIUTENbHOE XpaHEHHE (110 UCTEYEHUH TapaHTUMHOIO CpoKa
XpaHEeHUs1) T0HKEH OBITh IEPEKOHCEPBUPOBAH.

KoHcepBanysi noikHa NPOBOAMTHCA B NOMELICHMM IIpU TemrepaTrype Bosgyxa +20°C
+5°C 1 OTHOCHUTENBHOM BiaXHOCTH He Oosee 70% 6e3 pe3kux konebanuit Temneparypsl. [lomerre-
HUE JIOJDKHO OBITh 3alUILEHO OT MPOHUKHOBEHUS B HETO aTMOC(EPHBIX OCAJKOB U KOPPO3HOHHO-
aKTUBHBIX Ta30B (XJIOP, CEPOBOJAOPO]I, aMMHUAK, CEPHUCTHIN ra3 u ap.). [Ipu npoBenennn padboT 1o
NepeKoHCepBaluy ciefyeT cobmoaats TpedoBanus 6ezonacHoct no 'OCT 9.014.

6 TPAHCIIOPTUPOBAHMUE

TpancnopTHas Tapa 1 yrnakoBka 00€CIeurnBalOT COXPaHHOCTh MOJYJISl IPH TPAHCIIOPTUPO-
BaHWU BCEMH BUIAMH TPAHCIOPTA: aBTOMOOMIBHBIM, KEJIE3HOJOPOKHBIM, BO3AYLIHBIM (IIPH yCIIO-
BUU Pa3MELIECHUsI MOyl B TEPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUH C MPaBUIIAMH TPAHCTIOP-
THUPOBAHUS IPY30B HA COOTBETCTBYIOIIEM BUE TPAHCIIOPTA U MPU XPAHEHHUH €TI0 B TEYEHHUE CPOKOB,
YKa3aHHBIX B pa3aene S.

[Ipu TpaHCIOPTUPOBAHMM YMAKOBKA MOJYJIS JOJKHA OBITH 3allMIEHa OT MPSMOTO BO3-
JIEeNCTBUS aTMOC(HEPHBIX OCAIKOB.

TpaHCHOpTI/IpOBaHI/Ie BCEMHM BUJAMH TPAHCIIOPTA MOXKET IIPOBOJAUTHLCSA B CICAYIOLINX YCIOBUAX:

1) Temmepatypa okpy:karomiero Bo3ayxa ot Munyc 60 mo +60°C;

2) oTHOCHUTENbHAs BIAXXHOCTh 98% mpu Temnepatype +25°C;

3) atrmocepuoe nasnenne ot 12 klla (90 mm pr. c1.) mo 100 kIla (750 mm pT. cT).

[Ipu morpyske u BbITpy3Ke MOAYJIH HE OpocaTh, COOJIIOIaTh MEPHI IPETOCTOPOAKHOCTH OT
MOBPEXKICHHS TAPHOTO SLIUKA.

[Tocne morpy3ku B TpPaHCHOPTHOE CPENCTBO AIIMK 3aKPEIUIAETCS C LENbI0 MCKIIOUEHHS
BO3MOKHOCTH €T0 IIPOU3BOJIBHOTO IIEPEMEILECHUS.

7 IMPABUJIA O®OPMJIEHUSA 3AKA3A

ITpu odopmieHnn 3aka3a Ha MOIYJM B OJaHKE 3aKa3a HEOOXOAMMO YKa3aTb CIIEIYIOLIUe

JIaHHBIE:
e “HammMeHoBaHME” - yKa3bIBAETCS MTOJIHOE HANMEHOBAHHUE MOJTYJISI C YIETOM MOIU(DUKA-
11K
e “Kon-B0” - yKa3bpIBaeTCsl KOJUYECTBO IMOCTABIISIEMbBIX H3/IEIHI TaHHOTO HAUMEHOBAHUS
Y BapHaHTA.
Kpome toro, B 6manke 3akaza MOTYT OBITh OTOBOPEHBI OCOOBIE YCIOBHS MOCTABKH MOIY-
nen.
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¥4 Monyne noBroputens natepgetica RS-485 CI-17B ]

Ipuioxkenne A
IIporpaMMHO-10CTYIIHbIE YCTPOHCTBA MOYJISA

AJpeca mporpaMMHO-IOCTYITHBIX YCTPOWCTB MPHUBEACHBI B TAOIHIIE 4.

Tabmuna 4

YcrpoicTBO Anpec, HEX

O3V pannsix OC, 512 K 000000-07FFFF*

FLASH nporpamm, 512 K 080000-OFFFFF*

CPU_Perpheral Block 0000-03FF

PEBO 0F900-0F9FF
PEBI1 OFA00-OFAFF
Reset Inhibit 0FB00-OFBFF
Inhibit OFCO00-0FCFF
WatchDog OFE00-OFEFF

*— IIPOCTPAHCTBO IIaMATM,; OCTaJIbHOE BBOIA-BEIBOIA.
Ipuioxenue b

3AJTAHUE CETEBOM CKOPOCTH MOJIYJIS

3aaHue CeTeBOM CKOPOCTH MOZYJIS IO BCEM KaHajJaM OCYILECTBISIETCS NEPEKIIOYaTeNIeM
SW1. IlonoxeHue nepexmntoyaTeneil s pa3HbIX CKOPOCTel MpuBeieHo B Tadiuie 5'.

Tao6auna 5
NeNe 3ambIkaTesieil nepexaouareas SW1 CxopocTb,
SWI1.1 SW1.2 SW1.3 SW14 SW1.5 onT/cex

OFF OFF OFF OFF OFF 600
ON OFF OFF OFF OFF 1200
OFF ON OFF OFF OFF 2400
ON ON OFF OFF OFF 4800
OFF OFF ON OFF OFF 9600
ON OFF ON OFF OFF 19200
OFF ON ON OFF OFF 38400
ON ON ON OFF OFF 48000
OFF OFF OFF ON OFF 57600
ON OFF OFF ON OFF 115200
OFF ON OFF ON OFF 144000
ON ON OFF ON OFF 192000
OFF OFF ON ON OFF 288000
ON OFF ON ON OFF 576000
OFF ON ON ON OFF 1152000
ON ON ON ON OFF 2304000
OFF OFF OFF OFF ON 230400
ON OFF OFF OFF ON 384000
OFF ON OFF OFF ON 460800
ON ON OFF OFF ON 768000

! TIpumeuanue: [lepexmouarens SW1.6 3ape3epBUpOBaH U JODKEH HAXOIUTHCS B MOJIOXKEHUN
OFF.
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Monynas noBroputenst uarepdeiica RS-485 CI-17B

3AJAHUE ITPOTOKOJIA OBMEHA JAHHBIMMH.

Ipuioxkenune B

3agaHue MpOTOKoJa 0OMeHa JaHHBIMM IO BCEM KaHaJlaM OCYILIECTBISETCS MepeKiIoyaTesieM
SW2.4. 3anaBaemblii POTOKOJI 0OMEHa M COOTBETCTBYIOIIEE MY MOJI0KEHUS IePEKITI0YaTelIs MpH-

BeEHO B TaliuIe 6.

Tabnuua 6
ITepexka. SW2.4 IIpoTokoJ
OFF Async
ON SDLC

3AJAHUE KOHTPOJIA 11O YETHOCTMU.

3agaHue KOHTPOJISI YETHOCTU B peKUME ASync OCYIIECTBIIsETCS OOIIMMHU JJIsl BCEX KaHAJIOB
nepexmoyarenssmu SW2.1 u SW2.2. 3anaBaeMblil pe’KUM KOHTPOJISI YETHOCTH U COOTBETCTBYIOLIEE
€My IO0J0XKEHHUs IEPEKII0YaTelIsl IPUBEACHO B TadIuIe 7.

Tabmuma 7
ITepexa. SW2.2 Ilepexs. SW2.1 KonTpoas
OFF OFF NONE
OFF ON ODD
ON OFF EVEN

3AJAHUE KOJIMYECTBA CTOIIOBBIX BUTOB.

3amaHKe KOJIMYEeCTBA CTONOBBIX OMTOB B peXHMeE ASync OCYyIIECTBIISETCS MEepeKIoyaTesieM
SW2.3. Koin4ecTBO CTOMOBBIX OUTOB M COOTBETCTBYIOIIECE €My IMOJIOXKEHHS MEPEKII0YaTeNs Mpu-

BeIEHO B TabiuIe 8.

Tao0mua 8
Ilepexs. SW2.3 Cron OouT
OFF 2
ON 1
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[ Monyne moBroputens unrepdeiica RS-485 CI-17B ]

Ipuiaoxenne I

Buemnuii Bux moayJst
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IIpunoxenne /I
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Ipuioxenne E

CTpyKTypHasi cxema MOAYJIst

BO1 BQ2 BQ3

cpy UART usB
25MHz 44MHz 24MHz
s ¥ FLASH
/]
—) 5125
DATA |
R§232 MAX DO-D7 nl-l
| I 5 202
s coMo
A0-A18 = [
ADR
RS232 i 4 —) cs
5 202 | comn
— —F) UART
PIO
+5V
Am186CU-50
PI044 + | S12KB
3V
PI031 ovs Los I-Iﬂ
ﬁ Cs
BQ2
36,864 . )3
RESIN MHz . .
-PCS6 . :
NMI, PIO7 ==} = .
INT3 PEB )
: 20532 [ N .
e P LINE2
RS485
. o
: P LINE3
-pcs2 | =) cs
36,864 . )3
MHz
INTO | 3
; PEB
. 20532 RS485
: P LINEO
. RS485
o
: P LINEL
-pcs1 =Y cs
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IMpuiaoxenune K

IIpumep BKJIIOYEHHS MOTYJISI
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IIpuioxkenue 3
Ha3na4yeHue coriiacyrommx nepeMbriex

Homep nepemMbIuku Hasnayenue Kanau
J1 [Moamop A x «+». LO
Pesuctop 750 Om

2 Cornacyromuii pe3ucTop
Mexay A u B ,120 Om
I3 [Toamop A x «-».
Pesuctop 750 Om
J4 [Moamop A x «+». L1
Pesuctop 750 Om
J5 Cornacyromuii pe3ucTop
Mexay A u B ,120 Om
J6 [Toamop A x «-».
Pesuctop 750 Om
J7 [Moamop A x «+». L2
Pesuctop 750 Om
J8 Cornacyrommii pe3ucTop
Mexay A u B ,120 Om
J9 [Toamop A x «-».
Pesuctop 750 Om
J10 [Toamop A k «+». L3
Pesucrop 750 Om
J11 Cornacyromuii pe3uctop
Mexay A u B ,120 Om
J12 [Toamop A x «-».
Pesucrop 750 Om
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