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¥4 Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

Hacrosiiee pyxoBoacTBo 1o skciutyaranuu (PD) pacnpoctpansiercs Ha MOIYIb IEHTPAIBHO-
ro nporeccopHoro ycrpoiictea CPU-31B (nanee Moaynb) u mpeaHa3HAUYCHO )11 H3yYCHHS YCTPO-
CTBa, MPUHIUNIA IEUCTBUS U MPABUI KCIUTyaTaIllF MOIYJIS.

JIOKyMEHT COIEPKUT TEXHUYECKUE XaPAKTEPUCTUKHA MOAYJIsA, ONMCAHUE IPUHIIMIIA ITOCTPOE-
HUS U pabOTHI, a TaKKe MHPOPMAITUIO, HEOOXOIUMYIO TIOIH30BATEIIIO JIJIS IPABIIILHOTO TIOIKITIOYC-
HUS ¥ 3KCIUTyaTalli MOAYJISl B COCTAaBE paclpeesIeHHbIX CUCTEM YIIPABICHUS U MpeJHa3HAUEH IS
TU1, 00ECIIeUNBAIOIINX MOJIKIIIOUEHUE, TEXHUYECKOe 00CIy ) uBaHue U Tekyiumii peMoHT ACY TII,
BKJIIOYAOMIUX MOAYJIb.

Jlnst GoJiee MOITHOTO TPECTaBIeHUs 0 pabote MOoAyss B PD mpuBeneHsl CTPYKTypHAs cxema
MOJYJISl U €€ OMHMCAaHMEe, CXeMa MOAKIIOUYEHUS BHEIIHUX YCTPOMCTB, LIOKOJIEBKU pa3beMoB. Kpome
Toro, PO conepuT onucanue npaBuil XpaHEHUs U TPAHCIIOPTUPOBAHUS MOJTYJIS.

K pabote ¢ Momaynem AomycKaroTcs JUIA, U3YYUBIINE HACTOSIIUNA JOKYMEHT M COOTBETCT-
BCHHO aTTCCTOBAHHLIC.
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¥4 Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

1 OIIMCAHMUE U PABOTA

1.1 Ha3Hayenue moayJst

ITosiHOE HAaUMEHOBAHUE MOYJIS:
MopayJsbs neHTpajibHOro npoueccopHoro ycrpoiicrea CPU-31B AJIT'B.426469.045 PO.
Monynb npenHazHaueH a7 paboThl B COCTaBE paclpe/eNIeHHbIX CUCTEM yMpaBlIeHUS Ha
0aze mporpaMmupyemMbix KoHTpouiepoB cepuu DCS-2000 ans cObopa nHbopMaiuu, oOpaboTKH ee
10 33/JIaHHBIM QJIFOPUTMaM M BbIJAUYM YIPABIAIOMIMX KOMAaHJ IO IMSTH MOCIEI0BaTEIbHbIM KaHa-
naMm RS485 ¢ ranpBaHMYECKON M30ISAIMUEN U LENSIMHU TPO303alIUThI , OJHOMY IOCJIEI0BATEILHOMY
HEU30JUpoBaHHBIM KaHamy RS232 u msartu kananam Ethernet. Moaynb siBisieTcst BoccTaHaBIHBAae-
MBIM M PEMOHTHO-IIPUTOJHBIM M3JEIUEM, NPEIHA3HAYEHHBIM JJI KPYTJIOCYTOUYHOM HENPEPHIBHOM
sKcIUTyatanuu. Paboune ycrnoBus 3KCIuTyaTauu:
e TeMIepaTypa OKpy»Xarolero Bo3ayxa ot munyc 25° C no mmoc 60° C (6e3 koHeH-
Calli¥ BJIary);
® OTHOCHTEJIbHAs BIAXKHOCTh BO3yXxa 10 85% npu temneparype mitoc 25° C;
e armocepnoe nasienue ot 84 mo 107 KIITA.

1.2 TexHu4eckue XapaKTepHUCTHKH

OCHOBHBIE TEXHUYECKHUE XapaKTCPUCTHKHU MOAYJIA IIPUBCACHLI B Ta6J'II/IIIC 1.

Tabnuna 1
XapakTepucTHKA Beanuunna IIpumeyanue
Tun npoueccopa Am186CU-40KI AMD
TaktoBast yactoTa nporeccopa, MI'ng 50
O0BeM naMATH ONIEPAITMOHHON CHCTEMBI, 64 FLASH
Koaiit
O06beM maMsATH MPOrpaMM MOJIb30BATEINS, 512 FLASH
Ko6ait
O0BeM maMaTH JaHHbIX, KOanT 128 Low Power CMOS SRAM
Wutepdeiic Moayms pacmimpeHus, 128
Ko6ait
KonnuecTBo BHEIIHUX YPOBHEU MpEphI- 6
BaHUs
KonuuecTBo nporpammupyemsix 16-tu 3
OWTHBIX TaliMEPOB
KonnuecTBo KaHAIO0B HU3KOCKOPOCTHBIX 1 CxopocTts a0 115200 60,
nocje10BaTeIbHbIX HHTEP(EicoB ASYNC
RS232, (1o 15 m)
KonnuecTBo kaHaJI0B HU3KOCKOPOCTHBIX 1 Ckopoctb 10 460800 6071,
MOCJIeI0BATEIbHBIX HHTEP(DEICOB ASYNC,
RS485, (128 narpysoxk, mo 1,5 km (Ha FIFO,
MaKCHMaJbHOW CKOPOCTH OOMEHa )) C TaJIbBAHUYECKOW U30JIS-
nueit (1500B) u uensmu
IPO303aIIHUThI
KonuyecTBO KaHaI0B BEICOKOCKOPOCT- 4 Ckopoctb 10 2,304 Mb6og,
HBIX TIOCJIEIOBATENBHBIX HHTEP(EIicOB ASYNC, BISYNC, SDLC,
RS485, (128 narpysoxk, 1o 0,3 km (Ha C TaJIbBAHUYECKOW M30JISI-
MaKCUMaJIbHOW CKOPOCTH 0OMEHa)) et (1500B) u nensimu
IPO303aIIHUThI
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Tabnuna 1 npogomkeHue

XapakTrepucTHKa Beauyuna Ilpumeyanue
5 10/100 Base TX half/full dup-
KomnuectBo kananos Ethernet lex operation
KomnuectBo xananos USB-B 1 o 12 M6oxa ,V1.0
Macca MonyJis, KT, He 6oJee: 0,6

DNeKTpOonUTaHNe MOMAYJS OCYIIECTBISETCS OT HECTAOMIM3UPOBAHHOTO MCTOYHHKA MHTa-
Hus 18-36B, momrHOCTh MOTpebneHust He Oonee 8 BT. ['anpBaHnYecKass U30JSIHS MEXKITY BHEITHUM
HECTAaOMIN3NPOBAHHBIM HCTOYHUKOM MTUTAHUS H CUCTEMHBIM ITUTaHueM cocTaBisier 1500 B.

1.3 YcrpoiicTBo u padora

1.3.1  Koncmpyxyus mooyns

BremHunii BU1 MoayJid OKa3aH B NpUiiokeHWH b. KOHCTpYKTMBHO MOMYJb BBINIOJIHEH B
BHJIe OCHOBHOM 1mectucioiHoi neyatHoi matel CPU-31A, ater Ethernet C-32A, maTel paciim-
penus Ethernet CIM-32A, nnats! qucmiest DP-31A, ycraHOBIIEHHBIX B €MHBIN Kopryc. B kauecT-
Be UHTEP(EHCHBIX Pa3beMOB UCIONB3YIOTCS COeMHUTENH: X |-BUIKa Ha 32 KOHTaKTa, X2-BUJIKA Ha
26 xoHTakToB, X3 pa3zpém USB-B, X4-X8 pazvémbl RJ-45. Coenunurens X1 npenHasHaueH is
MOJKJIFOYEHUS MOYJISI K KpOCCOBOM 11aTe KoHTposuiepoB cemeiictBa DCS-2000. Coenunutens X2
MpelHa3HayeH Ui MOJKIIoYeHUs K BHeITHUM uHTepdeiicam RS232/RS485, uensam opranuzanuu
«TOPSIYET0» PE3EPBUPOBAHMS, TOPTAM JAUCKPETHOTO BBOJA-BbIBOAA. CoeanHuUTENb X3 MperHa3Ha-
yeH i noakioueHus K kanainy USB. Coenunurenu X4-X8 npeaHazHaueHbl TSl TOAKITIOYEHUS K
kaHanam Ethernet.

Ha nuueBoit manenu Moayssi pacmoioKeH dKpaH JIBYXCTPOUHOTO 3HAKOCHHTE3UPYIOIIETO
JIUCILIes, MATh CBETOAMONOB M 4eThlpe kHomku. Kuomku “A”, “B” u “C” npennasHadeHsl s
ympasieHus aucruieem. Knomnka “Reset” nmpeaHazHaueHa st «ropsiuero» copoca mpoiieccopa Mo-
nyas. Ceeroguonast “LO”, ”L17, ”L2”, ”L3” uHAULMPYIOT TPOXOKIECHUE TAaHHBIX B BBICOKOCKOPO-
cTHBIX KaHamax RS485 “Line0 — Line3” coorBercTtBeHHO0. CBeTonunoa “ACT” uHAMIIMPYET COCTOSI-
HUE BBITIOJIHEHHS IPUKIIATHON MOJIb30BATEIBCKON TPOrPAMMBI.

1.3.2  Ilpunyun pabomol

B xauectBe yemmpanvnoeco npoyeccopa (HII) wucnonsdyercs mmata CPU-31A
(AJII'B.301411.251) B cocTaB KOTOpOil BXOAUT 16-TH pa3psaHbIN BEICOKOIIPOU3BOIUTENBHBIN MUK-
pomporieccop Am186CU-40KI ¢pupmsr AMD.

Jlig agpecanuy mamsaTH MPOrpaMM, JAHHBIX U NMepUPEPUMHBIX YCTPOMCTB HCIOIb3YETCS
19-tu pazpsinHas muHa aapeca A0 — A18. OOMeH naHHBIMH BeJETCS MO §-MU pa3psAIHON IIMHE
mauueix DO — D7.

Jns opranuzamuu HanexxHoro 3amycka LI ncnons3yercs ycTpoiCcTBO CynepBU30pa LICH-
tpanbsHOro mnporeccopa (CILI), BeimonHenHoe Ha 6aze Mukpocxembl MAX691A dupmbr MAXIM.
CUIT dopmupyer curnan copoca LIT (-RESIN) npu momaue snekTponuTanus, a Takke Mpu cOoe
MPOrpaMMBbI, KOTJa MocieaHsst He GopMUpPYeT CUTHANa MEePEUHULIMATN3AIMN OXPAHHOTO Taiimepa
(WatchDog) na Bpems 6oiee 1,6 c. IIpu 3ambikaHuu nepeMbruku J8 310 Bpems ymenbiiaercs 10 0,3
. 3aBoJicKasi yCTAaHOBKA — Pa30MKHYTA.

CHITI dopmupyert Takke curran (-PFO) o HegomyCTHMOM CHMKEHHUH JJICKTPOITUTAHUS 10
ypoBHs 4,75 B, KOTOPBIIl 1TOCIIE€ MHBEPTUPOBAHUS TTOAAETCA HA BXOJ HEMACKUPYEMOTO MTPEPHIBAHUS
NMI BUC LITY.

[Tamsate onepannonHoii cucremsbl (OC) peanuzoBana B Buae 64 Ko6aiit FLASH ¢ 8-mu
OUTHBIM JIOCTYIIOM.

[Tamsate nporpamm nosns3oBarens (IIII) peanusoBana B Buae 512 Koaiit FLASH ¢ 8-mu
OWTHBIM JJOCTYTIOM U MPEJHa3HAYCHA /Il XPAHCHHS MAIIMHHOTO KOJ/a MPOTPaMMBbI TTOJIb30BATES.

[Mamsate mansbix (II) peanmsoBana B Buae 128 Koaiir CMOS SRAM c 8-mu OUTHBIM
noctynoM. IIJI mpennasHadeHa Jyisi OpraHU3allud CTE€Ka, XpaHEHUsI BEKTOPOB IPEPHIBAHUM, CHC-
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TEMHBIX NEPEeMEHHBIX U (¢uaros, 0ydepoB naHHbIX U T.4. Kpome Toro B Heil pacrnonararoTcst Bce
NepEMEHHBIE MT0JIb30BATEIBCKON MPOTPaMMBI: PETUCTPHI, TaliMephl, (rary.

Anpecanusi MpocTpaHCTBa NaMsITH U BBOJAa-BbIBO/IA MPUBEEHA B MPUIOKEHUH A JTaHHOTO
PD. [MpuHnunuanpHas cxeMa yCTpoicTBa BHIOOPKU MaMSTH MPHUBEACHA B MPHIOKEHUU 3 JaHHOTO
PO.

Yempoticmso  8bicokockopocmnoeo obmena DaHHBIMHA TIO TIOCJIEIOBATEIBHBIM KaHajJaM
RS-485 (¥YBO RS-485) peanuzoBano Ha 0aze nByx bBUC PEB 20532 ¢upmsr “Infineon” u 3anuma-
€T B MPOCTPAHCTBE BBOJA-BHIBO/IA 30HY B 2Xx256 0ailT, 00pa3ys 4yeThIpe HE3aBUCHUMBIX KaHaia, pa-
Ootaromux Ha ckopoctu 10 1,8432 Mb6ox (nns kananoB Line O u Line 1) u 2,304 M6on (11 ka-
HasioB Line 2 u Line 3) B crangaprax ASYNC, BISYNC, HDLC/SDLC. ®u3nueckas peanuzanus
crangaprta - RS485 ¢ ranpBannueckoil U30Js1uei.

CeteBasi CKOPOCTb U CETEBOM aJpec SBJISIIOTCS HE3aBUCHUMBIMU JUIsl BceX KaHaioB YBO
RS-485. IIporpammHbIM 0OecnieueHHEM MOAYJIs U3HadaibHO peanu3oBaH nporokoid ASYNC Mod-
Bus nns xananos Line 0 u Line 1 u nporokon SDLC ans xananos Line 2 u Line 3.

dopmupoBaTeNN U30JUPOBaHHBIX KaHaIoB RS-485 co cBeronnoaHol nHaMKanuen peanu-
30BaHbI TI0 TUTIOBOM CXeMe, T/ie B KauecTBe ¢opmupoBaresneit RS-485 ncmnonp30Banbl crienuainsu-
poBaHHble MUKpocxeMbl ADM?2486 ¢ BHyTpeHHEW rajabBaHMYECKOW pa3Bs3koil. B kauectBe sie-
MEHTOB I'PO303aLUThl BHICTYNAIOT TPAHCHUJIBI U MO3UCTOPBI. DJIEKTPUUECKOE COTJIaCOBAHUE JITUHHUU
OCYILIECTBIIAECTCS PE3UCTOPAMH U TIepeMblukamMu-3aMbikatesisimu J2 — J7. IlocjienHue 3aMbIKalOTCA
B CJIy4ae, ecJIM MOAYJIb SIBJISIETCSI KPaifHUM yCTPOHCTBOM CeTH.

BapuanTsl coenquHeHHI MOAYNsl ¢ pa3NTWYHBIMU BHEIIHUMHU YCTPOWCTBAMHU MPUBEICHO B
ITpunoxxenunn XK.

Yempoticmseo npuopumemmsix npepviéanuti ooecreunBaeT 00padoTKy 10 6 BHEIIHUX HC-
TOYHHMKOB MHUIIUATUBHBIX CUTHANOB. VMU sBisttoTCS:

- 1 BekTOp OT MOHUTOpA OaTapeu;

- 2 Bekropa ot YBO RS-485;

- 1 BexTop ot ycrpoiictBa Ethernet;

- 1 BeKTOp OT MJIaThl PaCIIUPEHNUS;

- CHTHAJI HEMacKUpyeMmoro npepoianus NMI.

Kpome BHEIIHMX UCTOYHUKOB NMPEPHIBAHUN CYIIECTBYIOT U OOJIBIIOE KOJTUYECTBO BHYT-
pennnx, Hanpumep oT UART, High Speed UART, USB, PIO, DMA, Timer0O, Timerl, Timer?2.

Bces cuctema mpepbeiBaHMid SBisIeTCs IpHOpUTETHOW (kpoMe NMI), uro mo3BossieT mpo-
IrPaMMHO YCTaHABJIMBATh BHICIIUNA MPUOPUTET JIIOOOMY M3 UCTOYHUKOB, B 3aBUCUMOCTH OT peliae-
MOU 3a7a4H.

Oxpannwiti maimep (WatchDog) peamnzoBan B8 UC MAX691A CIII u cayxut mis Gop-
mupoBanus curHana copoca (-RESIN) LTI, ecnu mocneaauii He MPOU3BOAUT OOpAIICHUS Yepe3 JIH-
Huto (—PCS6) 3a Bpems 6omee 1,6 cex.. WatchDog rapantupyer nepesamnyck mporpaMmmsbl MoJib30-
BaTesls B ciydae c00s 10 TaK Ha3bIBAEMOU “‘Topsiueii” BETBH aJTOPUTMA.

Jnis GopMHupoBaHUS CHUTHAJA “TOPSYUI-XOJOAHBIN 3amyck” ciyxar crenuanbHble RC
3JIeMEHTHI U UHBepTOp ¢ Tpurrepom lImuara. HomuHansl mogoOpansl TakuM 00pazoM, 4ToO IpU
MIPOTAIaHUH AJICKTPONUTAHUS Oosiee yeM Ha 2,5 ¢ (C MOCIeIyIOIUM BOCCTAHOBICHUEM) HA JIMHUHU
C/W mosiBUTCsSI BBICOKHH ypoBEeHBb Ha BpeMms He Oonee 0,5 c. OT1o coObitne mHDOpMUPYET Mpo-
rpaMMHOe o0OecreyeHre 0 HeOOXOAMMOCTH “XO0JO0JHOTO” 3aMycKa ¢ MOJTHON WHUIIMAIU3AIel crc-
TEMBI.

Ecnu snextponuranue mpomnajajio Ha MeHblee BpeMs (WM He Mporajalio BoBce, a coOpoc
pou3oIien u3-3a cbos), To Ha auHUM C/W HaxoAUTCs MOCTOSHHO HU3KUM YPOBEHb, YTO TOBOPUT O
HEO0OXOUMOCTH “TOpsiuero” 3amycka alroputMa ¢ 3aJaHHON TOYKU C YaCTUYHON MHHUIIMATU3alueH.

Cuenan ucnpasnocmu u paspeuienus evixooos (Inhibit) cayxur ans popMupoBanus cur-
Hausa pazpeuienus: padbotsl BINH nopta nuckpernoro BeiBoaa (I1/IB), a Takxke ero HagexHoi 6i1o-
KUPOBKHU MPU NEPBOHAYATILHOM BKJIFOUEHUH MOJYJIS (10 MOMEHTA MPOrpaMMHOM MHULIUATU3ALIH)
WM HEOOpaTHMMOM OTKase, KOT/a “TOpsS4Mii”’ Mepe3amyck He MPUBEN K BOCCTAHOBICHUIO PabOTO-
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cnocoOHocTH. ITomumo curnana BINH ¢dopmupyrores curnanst INHOUT+ u INHOUT-, no3so-
JSIOUIME OLEHUTh MCIPABHOCTh MOJYJISI IPU BBINOJHEHUM MOJIb30BATENIBCKON MPOrpaMMBbl. JJeK-
TPUUECKHE XapaKTEPUCTUKU LIETIH CIIEAYIOLIHUE:

* HOMUHAJILHOE HanpshKeHue U ToK - 24 B, 100 MA;

* raJjbBaHUuecKas pa3Baska 2500B.

OtcytctBue Toka B e INHOUTH/- B X0/1e BBIITOTHEHUS MTOJIB30BATEIBCKON POTPAMMBI
MO>KHO pacl€HUBATh KaK HEUCIIPABHOCTb MOJTYJIS.

®opmuposanue curnaiga BINH u INHOUT+/- MoxeT ObITh 3a07I0KUPOBAHO MPHU MOJa4€e B
tens INHIN+ u INHIN- nanpsoxenus 24 B (Tok He 6oee 5 MA), 4TO HCTIONB3yeTCs ISl OpraHu3a-
un “ropsuero pesepupoBanus’ 2-x moayneid. Lenu INHOUTH/- u INHIN+/- umeroT ranpBaHu-
4yecKyto pa3Bszky 2500B.

OcHoBoii cxembl (opmupoBanus Inhibit sBisercs 6-TH pa3psaHbBIA CYETYHK, KOTOPBIHA
TaKTUPYETCS UMITyJIbCaMU C 4acToTor 64 I'1, popMuUpyeMbIMH Ha BBIXOJE MHUKPOCXEMBI YAaCOB pe-
anpHOTOo BpemMeHu RTC. [nst cOpoca 3TOro cyeTdymka MCHOJB3YIOTCS UMITYJILCHI, (OopMUpYyEMBbIe
nporpamMmHo 1o Juauu (-PCS4). [Ipu HOpManeHO# paboTe Moaysst oOpalleHus Mo 3T JIUHUH CO
CTOPOHBI LIEHTPAJILHOT'O IIPOLIECCOPA JIOJIKHBI TPOU3BOJUTHCS HE PEXKE, YEM 3a:

- 62,5 mc, eciiu C0=0 u C1=0;

- 125 mc, ecimm CO=1 u C1=0;

- 250 mc, ecu CO=0 u C1=1 (3aBojackas yCTaHOBKA);

- 500 mc, ecm CO=1 u C1=1;

[Tpu npekpamennn odpamenuii co croponst LIITY mo nmuann (-PCS4) k ycpoiictBy Inhibit
curHain BINH nepexoauT B COCTOSIHUE BBICOKOTO YPOBHS Y€pe3 YKa3aHHOE BPEMSI U MPOUCXOIUT
BBIKJTIOUeHHE BceX BbIx0n0B U 1enb INHOUTH/- obectounBaercs. [IpuHnunuansHas cxema ycT-
poiicTBa IPUBEIEHA B IPUIIOKEHUU 3.

Pecucmp oucnnes (PJl) BoimonHeH Ha 06a3e yHUBEpCAIbHOTO MopTa BBOAa/BbiBoja BUC
LITY (ucnonms3oBansl tuauA PIO36 — PI043 1 PIO10 — PIO12) 1 npeara3HaveH st 00CITyKuBa-
Hus wiatel DP-31A. P/ ucnions3yercs onepaiMoHHON CUCTEMOM /Il MHANKALUUA Pe3yJIbTaTOB Ca-
MOJIMarHOCTUKU U MOKET OBbITh 33/1eWiCTBOBAH B MPUKIIAHBIX MPOTrpamMmax.

Yempoticmeo Huzkockopocmmuoco oomena nociedosamenvuvimu dannvivu (Y HO RS-485)
coctout u3 BcrpoenHoro B BUC LI He3aBucumoro kanana npuema/nepenaun High-Speed UART.
Kanan COMO ¢opmupyer curaanst RxDHU, TxDHU, RTSHU. Kanan COMO paboTtaer B craH-
napte RS-485 ¢ ranpBanmnueckoil uzonsiued. OnepannoHHas CUCTEMa M3HAYAIBHO MHUITHATH3U-
pyet kanan B pexkuM ASYNC MODBUS SLAVE na ckopocts 9600 607 .

Yempoticmeo Huzkockopocmmuoco oomena nociedosamenvuvimu dannuvivu (Y HO RS-232)
coctout u3 BcrpoeHHoro B BUC LIl He3zaBucumoro kanana npuema/mepenaun UART. Kanan
COMI1 dopmupyer curnansl RxDU, TxDU, CTSU, RTSU. Kanan COMI1 paboraet B craHmapre
RS-232. OnepanyonHas cucremMa M3Ha4dallbHO MHHULMAIM3upyeT kaHain B pexxum ASYNC MOD-
BUS SLAVE Ha ckopocts 9600 6011 .

Ilopm ouckpemnoeo evisooa (IIIB) o6pazyet nuaus PIO17 coBMecTHO ¢ 3lieMeHTaMu OI1-
TPOHHOU Pa3BA3KU. DJIEKTPUUECKUE XaPAKTEPUCTUKHU LIEMH CIAEAYIOIIHE:

* HomunansHoe HanpsikeHue U Tok - 24 B, 100 MA;

* ['anpBannueckas passsizka 2500B.

[Mopt ouckpemnozo 66ooa (INABB) obpazyer muaus PIO18 coBMecTHO ¢ 3rieMeHTaMu O1-
TPOHHOMU Pa3BA3KU. DJIEKTPUUECKUE XapAKTEPUCTUKHU LIEMH CIAEAYIOIINE:

* HomunanbHOe HampsikeHue U ToK - 24 B, 10 MA;

* ["anpBannueckas passszka 2500B.

Yempoticmeo wacos peanvroeo spemenu (RTC) peanmmzoBano Ha ocHoBe UC 62423 dup-
MBI “Epson” U MO3BOJISIET OCYIIECTBUTH MPUBSA3KY BHIMOTHEHHS MPUKIATHOW MPOTPaAMMBI K XOIy
acTpOHOMHYECKOTro BpeMeHU. COJIepKHUT B CBOEM COCTAaBE PETHCTPHI CEKYH[, MUHYT, 4acOB, THEH
HEJIeNH, THeW Mecsia, MecAleB u roja. DHeprore3aBucumoctb RTC obecrieunBaercs 3a CUET aB-
TOMAaTHYECKOTO Mepexo/a Ha MHUTaHWE OT JIMTUEBOM OaTapeu MOJA YIPaBICHHEM MHUKPOCXEMBbI
DS1314S-2 ¢upmsr Dallas Semiconductor. JlutueBas 6atapest Bl MoxeTt ObITh OTK/IIOUEHA CHATHU-
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eM nepembluku J1. 3aBoickas yCcTaHOBKAa — 3aMKHyTa. Kpome TOro sta MMKpOCXEMa BBITNOJIHSET
(YHKIHMIO MOHUTOPHHTA COCTOSIHUA JIUTHEBON Oatapen. OxuH pa3 B 24 yaca Ha 1 CeKyHIy Mpou3-
BOAMTCA IMOAKIIOUYEHNE BHYyTpeHHero pesuctopa 1,2 MOM, Ha KOTOPOM KOHTPOJIMPYETCS MaJeHUE
HanpsbkeHus. Eciu oHo cocrtaBisier 2,6 B u meHee, To ¢opMupyeTcs CUTHAl MpephIBAaHUS IECH-
TpansHOro npoueccopa INT BATT.

Yempoticmeo evicokockopocmuoco obmena nociedosamenvruimu danuvivu (YBO USB)
coctout u3 BctpoeHHoro B bBUC LI ne3zaBucumoro kanana npuema/nepenaun USB. Kanan dop-
mupyerca guHusmu (USBD-) u (USBD+), HenmocpeAcTBEHHO MOAKIIOYEHHBIMH K pazbémMy X3
USB-B na nunesoii nanenu moayis CPU-31B.

Yempoiicmeo  evicokockopocmnozo obmena nociedosamenvhvimu OanHvimu Ethernet
(YBO ETHERNET) o6pa3yer oauH kaHai, BctpoeHHbIH B maty CPU-31A (pa3bém X4), u yeTsl-
pe KaHaJla BBHINOJHEHHBbIE TIOCcpeacTBOM Me30HUHHBIX muaT C-32A u CIM-32A (pa3zpémbl X5-X8).
Bce xananbl peaqn3oBaHbl HA OCHOBE 3JEKTPOHHBIX Moayieit NM7010+ xommanun WizNet. [lpu
sToM Moayib C-32A umeer coOcTBeHHBIN Mukpomnpoueccop Am188ER-50, koTopslii MPOU3BOIUT
IpeBapUTeNIbHYI0 00pa0OTKy JaHHBIX MOCTYMAIOIUX Yepe3 coeIuHUTeNn XS5 U X6 Ha cOOCTBEH-
HOM muiate u coequnuTenu X7 u X8 Ha naccuBHO iate CIM-32A, pasrpy»ast TeM caMbIM OCHOB-
Hoil Mukponpoueccop miatel CPU-31A. OOMeH naHHBIMH MEXIy IJIaTaMHM IMPOU3BOAMUTCS Yepes
JBYXTIOPTOBYIO OTIEPATUBHYIO MaMATh 00béMoM 128 kbaiit. [Ipu padore monyas CPU-31B B pe-
JKMMe «ropsiyero pesepsa» nepemsiuka J1 Ha niaare C-32A nosxHa ObITh 3aMKHYTA!

[{oxoneBka pazbema X1 mokaszana B Tadmure 2.

Tabmmma 2
Henn Konrakt
GND A2,C2, A32,C32
ov A4, C4, A30, C30
+24V A6, C6
+24VR A28, C28
Line0 A Al6
Line0 B Cl16
Line0 G Al8
Linel A A20
Linel B C20
Linel G C18

[oxoneBka pazpema X2 nmokaszana B Tabnuue 3.

Ta6nuia 3
Hennb KonrakT

A 1

B 10

R 11

G 19
TxD 3

RxD 12

CTS 20
RTS 21
0VS 2
Line2 A 4

Line2 B 13
Line2 R 5

Line2 G 14
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Tabmuna 3 npogomkeHue

enn KonrTakt
Line3 A 6
Line3 B 15
Line3 R 7
Line3 G 16
InhIn+ 22
InhIn- 23
InhOut+ 8
InhOut- 9
PortIn+ 24
PortIn- 25
PortOut+ 18
PortOut- 26
HE HCIIOJIb30BaH 17

[TuTanue MOAyJsl OCYIIECTBISIETCS HECTAOMIM3UPOBAHHBIM HampsbkeHueM 18-36B. Bro-
PUYHBIA UCTOYHUK MHUTAHMSI, BBEITIOTHEHHBIE Ha 0a3e Mukpocxembl DC/DC-konBepTopa TENS8-2411
¢bupmbel TRACO, obecnieunBaet cuctemHoe nutanue +5B kak matel CPU-31A, Tak u mmat C-32A,
CIM-32A u DP-31A. Duepronorpebienue He 6oiee 8 Br.

1.3.3  Ilpoepammnoe obecneuenue

Monynb paboTaeT Mo yrpaBieHHEeM KoJla OTepallMOHHOM CHCTeMBbl, KOTOPBI pacrosara-
eTcs B BEpXHEW 30He ImpocTpaHcTBa namsaTH, HaunHas ¢ agapeca OFO000H u umeer 06vém 64 Koaii-
ta. B 3one agpecoB 040000H-OBFFFH pacnonosxeH kKoj mojib30BaTeNIbCKOM mporpaMmbl. Jliis mie-
peBoJia MOAYJIA B PEXKUM 3arpy3KH U OTJIAJIKH MOJIb30BATEIbCKOM MPOrpaMMbl Ha (oHe padoTaro-
IIEr0 MOAYJIA CJelyeT HaXaThb U yJIep>KUBaTh KHOIKY «B» Moka He MOsSBUTCS COOTBETCTBYIOIIEE
COOOIIeHNE Ha TUCIIIEe MOJAYJS WIM BKIIOYUTH BHEIIHUN MCTOYHUK MHUTAHUS MOAYJS C Ha)KaToOU
KHOIIKOU «B».

IIporpammHoe oOecrnieueHre MOJIyYJsl IpeLycMaTpUBaeT TECTUPOBAaHUE, YINpaBIICHHE 3a-
Ipy3KOM NMporpaMm MOJIb30BaTelIs U BBIMOJIHEHHE UX B PEAbHOM U OTJIJI0YHOM PEXHUMAX, a TaKXKe
oOMeH nH(popMalHen 1o NOCIe0BATEIbHBIM KaHaIaM B Pa3IMUHBIX MPOTOKOJIAX.

1.4 MapkupoBka

MapxkupoBka MOyJIsl JOHKHA ObITh HaHECEHA HEMOCPEICTBEHHO HA M3/ENINE WIN Ha IpHU-
KpEIUIeMbIH K M3/1E€MI0 HAKJIaJHOW 2JIEMEHT U COAEPKaTh!
e HaNMEHOBaHME U (WIN) MWUPP U3IETHUS;
® TOBapHBIN 3HAK UM HAUMEHOBAHUE NIPEIIPUATHS-U3TOTOBUTEIS;
® 3aBOJCKOW HOMED.

1.5 Tapa u ynakoBka

TpancnopTHasi Tapa, B KOTOPOM TMOCTaBIISIOTCS MOJYJIH, MPEACTaBIsET COOOM JOIIAThIMA
HEpa30OpHBIHN, MIIOTHBIN SIIMK C TOPLEBBIMU CTEHKaMH, COOpaHHBIMU Ha 4YeThlpex IiaHkax. Ha
AIUK HAHOCATCS OCHOBHBIE, JOIMOJHUTENbHbIE U NpenynpenurensHbie 3Haku no ['OCT 14192.
BHyTpeHHUE CTeHKU siuka oouthl (BeicTianel) Oymaroit bY-b mo 'OCT 515-77. Ilepen ymakos-
KOW B TPAHCIIOPTHYIO Tapy MOJYJIM ITOMENIAIOTCA B YKJIQJIOYHBIA SIUK. Y KIAJOUYHBIN SIIHK MpEeN-
craBisieT coboit Ppytisap u3 roppupoBanroro kaprona T-30, TOCT 7376. B oqHOM TpaHCTIOPTHOM
Amuke pazmeniaercs 20 yKIag0YHbIX SIIUKOB.

[Tpu HEOOXOAMMOCTH HOBOM TPAHCIIOPTUPOBKU YIMAKOBKY MOJYJIEH ClieAyeT NPOU3BOIUTh
B HOPMAJIBHBIX KJIIMMATUYECKHUX YCIOBHIX B CIEAYIONIEH OCIEI0BATEILHOCTH:

1. Kaxxaplii MOyib 3a11auBaEeTCs B MOJMATHICHOBBIN MAKET M YKIIAIBIBAETCSA B OTJIEIbHYIO

KOPOOKY BMECTE C COMPOBOIUTENBHOMN JOKYMEHTAIIHEH.
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2. KopoOku ¢ MonynssMu B KoiuuecTBe 20 IIT. yIaKOBBIBAIOTCA B YKJIQJOYHBIM SAIMUK. YK-
JAIOYHBIA ALIMK MOMENIAETCS B TapHbIA smuK. [IpomMexxyTku 3anoiHsoTes rodpupo-
BaHHBIM KapToHOM T-30, TOCT 7376;

3. TpaHCTIOPTHBIN SIIUK MAPKUPYETCS:

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

® OCHOBHBIMM HAJIHUCSMHU - NIOJIHOE WIHM YCJIOBHOE HAaMMEHOBAHME IPY30I0JIydarels,
MyHKTa Ha3HAUYEHUs C yKa3aHHEM, P HEOOXOJMMOCTH, IIYHKTa IepEerpy3KH;

® JIOIOJHUTEJIBHBIMU HAANIUCAMH - ITOJIHOE WIH YCIOBHOE HAUMEHOBAHUE I'PYy300TIIpa-
BUTEJISI © HAMMEHOBAHME ITyHKTa OTIIPABIICHUS;

¢ UH(POPMAIIMOHHBIMHU HAJIUCSIMU - MAacCchl OPyTTO ¥ HETTO I'Py30BOT0 MECTa B KUJIO-
rpammax, rabapuTHbIE pa3Mepbl IPy30BOI0 MECTa B CAHTUMETPAX U 00BEM I'Py30BOT0
MeCTa B KyOUYeCKHX MeTpax.

TpancnopTHas MapKUpOBKa HAHOCUTCS Ha (haHEpHBIC WIM METAJTMUECKue sApiabku. [lops-
JIOK pacIoJIO’KEHUs MapKUPOBKHM Ha 0J1HOM U3 00KOBBIX cTeHOK cooTBeTcTBYeT ['OCT 14192. Jlo-
ITyCKAeTCsl HAHOCUTh MAPKUPOBKY HEMOCPEICTBEHHO HA Tapy. MapKMpOBKY HAaHOCST KpPacKOM IO
TpadapeTy WK OT PyKH OBICTPO BBICHIXAIOIICH, BOJOCTOMKOM, CBETOCTONKOM, CONIECTOMKOM Kpac-
KOH, IIPOYHOM Ha CTHpaHUE U pa3MblBaHMe. OCHOBHBIE HAaJNUCH HaHOCATCS BbicoToi 30 mm. [lo-
MOJIHUTENIbHBIE U NH()OPMALIMOHHBIE HAAIUCH HAHOCATCS BBICOTOM 10 MM.

[Tocne yknaaku MOyJiei B TaApHBIA SIIHK, TOCICIHUA OOTATUBACTCS IO TOPIAM CTaIbHOM
nenbHol sieHTol ceyenueM 0,4x20 mm u miomOupyertcs. [1moMObl UIsl IpeaoTBpalleHus OT IO-
BPEXKACHUS MPH TPAHCIIOPTUPOBAHUM PACTIONATAIOTCSA B TIIyXUX OTBEPCTHSIX OOKOBBIX CTEHOK M 3a-
HMIMIIA0TCA CKOOAMMU.

B Teuenue rapaHTMHHOro Cpoka MOTPeOUTENh JOKEH COXPaHATh YMAaKOBKY (YIMaKoBOY-
HBII ¥ TPAHCHIOPTHBIH ALIUKHN), B KOTOPOH MPUOBLIM MOJTYJIH.

2 HCHOJBb30OBAHME I10 HASHAYEHUIO

2.1 DJkcmiyaTauMoOHHbIEe OTPAHUYECHUS

[Tpu skcmmyaranuy MOy HEOOXOJUMO CIIEIOBaTh BCEM PEKOMEHJIAIUSAM B MOJTHOM CO-
OTBETCTBHH C pasneiamu Hactosiiero PD. Kpome Toro, Heo6X0AUMO BBITIOIHITH MECTHBIE WHCT-
PYKLHH, JEHCTBYIONIME B JAHHON OTPACIN MPOMBIIUIEHHOCTH, a TAKXKE JAPYyTHe HOPMATUBHBIE J0-
KYMEHTBI, OTIpeAesIoNre MpaBuia 3KCILUTyaTallud B3PbIBO3AIIUILIEHHOTO AIEKTPOOOOpYyA0BaHUS.

2.2 IloaroroBka MOAyJisl K HCIOJIb30BAHUIO

[Tocne momyuyeHus, JIUTEIHLHOTO XPAaHEHUS WU TPAHCTIOPTHPOBAHUS MOAYJEH B TpaHC-
MOPTHOH Tape HeOOXOAMMO MPOU3BECTH BHEIIHUI OCMOTP TPAHCHOPTHOTO U YKJIAIOYHBIX SIIMKOB
H IPOBCPUTH HECIOCTHOCTH YIIAKOBKH.

[Tpu oOHapy ) eHNN HAPYIICHUS 1IEJTOCTHOCTH TPAHCIIOPTHON WJIU YKJIAJOYHOM Tapbl HEOO-
XOJIUMO COOOIIUTH O HAPYIIEHUHU MPEANPUATHIO - U3TOTOBUTENO0. JlanpHeias sKCITyaTaus Mo-
IyJIsL BO3MOXKHA TOJIBKO C pa3pelIeHus IPEAIPHUATHS - U3TOTOBUTEIIS.

Ecaun nenocTHOCTH Taphl HE HapylIeHa, MOIYJb CIEAYET U3BJICUb U3 YIaKOBKH, TPOBECTH
BHEUIHUI OCMOTpP Ha OTCYTCTBHE MEXaHMYECKHX MOBPEXKIEHUI U MPOBEPUTH COOTBETCTBUE KOM-
TUIEKTHOCTHU MacTopPTY.

B ciyyae XpaHeHUs UM TPAHCIIOPTUPOBAHMS MOIYJIS IIPU TEMIIEpaType HUXKE HYJIs rpa-
AYCOB, BBLACPKATh €T0 B HOPMAJIbHBIX YCJIOBUAX B TCUCHUU 12 gacos.

2.2.1 Ilopaook ycmanosku

[lepen HavaaoM MOHTa)ka MOJIYJIb CIEAYET OCMOTPETh M MPOBEPUTH 3a3eMIISIONIECE YCT-
POKHCTBO, IIEIOCTHOCTH DJIEMEHTOB IUIATHI, MEYATHBIX IPOBOAHUKOB M OTCYTCTBHE IMOBPEKICHHUM
Pa3bEMOB.
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[Tpu nepBoHaYaIbHON yCTAaHOBKE MOJYJIEH ClIEAyET BBIIOIHUTE CIEAYIONINE ASHCTBUS:
1. yCTaHOBUTH MOJYJIb B Kapkac koHTpoiuiepa DSC-2000, obecnieunB Haie)KHOE COeU-
HeHune pazbéMa X1 ¢ COOTBETCTBYIOIMM Pa3bEMOM KPOCCOBOM IUIATHI U 3aTSAHYTh
KPETEKHbIE BUHTBI.
2. TOJAKIIOYHMTH CUTHAJIbHBIE KaOelu B COOTBETCTBUHU C LIOKOJIEBKOM pa3beMOB MOIYJIS .
HpI/ICOC,ZLI/IHeHI/Ie U OTCOCAMHCHUC pPAa3bCMOB MOAYJIA NOJIKHO MMPOU3BOAUTHCA IMPU OTKIIHO-
YCHHOM IIMTaHUMH.

2.3 MHcnoab3oBaHue MOAYJIA

[Ipexxne yem Havath paboTy ¢ MOAYJIEM, HEOOXOJUMO O3HAKOMMTHCS C HKCILUTYaTal[MOH-
HOU JOKYMEHTALUEW U KOHCTPYKIUEN MOYJIS.

[IpucoennHenre U OTCOEINHEHUE PA3BEMOB MOIYJIS JOJKHO MPOU3BOIUTHCS MPH OTKIIIO-
yeHHOM nuTanuu. [IponsBenure coeIMHEHUE MOAYJIA C IEPCOHATBHBIM KOMIIBIOTEPOM ISl 3arpy3-
KM T10JIb30BATEIBCKON MMPOTpaMMBbI, KaK IMOKa3aHO B NpwiIokeHuu /1.

Ecmu (IIIT) yxe coaepX’UT KOPPEKTHYIO MPOTpaMmy TMOJIb30BATEINS, TO ONEpaldOHHAs
CHUCTeMa HauMHaeT ee BBIMOJIHEHHE. B mo0oM ciiydae mpu 3amycke omnepaioHHas CUCTeMa MPOu3-
BOJHT CaMOTECTUPOBaHUE MOJYJis. Eciu B pe3ynbraTe caMOAMarHOCTUKH OOHAPYKUBAIOTCS HEHC-
MPaBHOCTH, TO COOTBETCTBYIOIIEE COOOIIEHIE BHIBOAUTCS HA JAUCIUICH M JabHEHIHNI 3aIyCK MpH-
OCTaHaBJIMBAETCH.

3 TEXHUYECKOE OBCJIIY KUBAHHUE

Haxonsmmiics B 9KCIDIyaTalid MOAYJIb TpeOyeT MpH MPOBEICHUU PETIaMEHTHBIX padoT
MIPOBOJIUTHh KOHTPOJIb HANIPSDKEHUS JIMTUEBOW OaTapen. batapest moayie)kuT 3aMeHe, eciii e¢ Harpsi-
JKEHHE cocTaBisgeT MeHee 2,8 B.

4 TEKYIIAN PEMOHT

Monynb sBAsieTCS BOCCTAaHABIMBAEMbIM U PEMOHTHO-TIPUTOAHBIM H3jenueM. B mepuon
HKCIUTyaTalliu B CIy4asx, He TPeOyIOUIMX 3aBOJCKOIO PEMOHTA (MIU BBI30Ba OpUTajbl MpearnpH-
SATUS-U3TOTOBUTEINS ) IOTPEOUTEIIO pa3peIIaeTcsi CBOMMH CHJIAMU MTPOU3BOIUTH 3aMEHY BBIIIEAIINX
U3 CTPOSt MOJIyJIeH 3aTpeOOBAHHBIX WIIH MOJTYUYCHHBIX Y IPEANPUSTHI-U3TOTOBUTETIS.

CBenieHHsI 0 HEHCHPABHOCTAX 3aHOCATCS B pasziesl “YdeT HEeUCHPAaBHOCTEW MPH HKCILTya-
Tauuu’ MacrnopTa.
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5 ITPABUJIA XPAHEHUA

XpaHeHue MOJyJsl MOXKeET ObITh KpaTKOBPEMEHHBIM (FrapaHTUHHBIM) U ATUTEIbHBIM B OTa-
IUIMBAEMOM XPAHUIIHILE.

["apanTHitHBIN CPOK XpaHEHUS MOYJII C MOMEHTA U3TOTOBJICHUS: 2 T0/1a.

CpOK IJIUTENBHOTO XpaHEHUsI MOAYJIA B OTaruiMBaeMoM Xpanwuiie: 10 ner.

[Ipu xpaHeHHH MOAYJs CJlEIyeT BBIACPKHUBATH CIEAYIOLIME MapaMeTpbl OKpPY: Karole
Cpenbl:

- B OTaIJIUBa€MOM XpaHWIHUIIE TeMIEepaTypa BO3IyXa JI0JKHA OBITh B Ipe/eiax OT IUIoC 5
°C no mumoc 40°C, oTHOCUTENbHAs BiIaKHOCTH 10 80% mpu Temmeparype ritoc 25°C 6e3
KOH/IEHCAIlUU BJary;

- colepkaHHe KOPPO3UUHBIX areHTOB B aTMOc(epe XpaHWIUIIA HE TOJHKHO MPEBBIIIATS!

e cepHucTOro raza 20 MI/M B CYTKH;
e XJIODHCTBIX CONCH 2 MI/M° B CYTKH.

Monynb nepen 3akiajKol Ha JUIMTENbHOE XpaHEHHE (110 UCTEYEHUH TapaHTUIHOIO CpoKa
XpaHEeHUs1) TOHKEH OBITh IEPEKOHCEPBUPOBAH.

KoHcepBanyst n0mKkHa IPOBOAUTHCS B IIOMELICHUH TIPU TeMIlepaTtype Bo3ayxa rioc 20°C
+5°C 1 OTHOCHUTENBbHOI BiaxXHOCTH He Oosee 70% 6e3 pe3kux konebanuii Temneparypsl. [lomerre-
HUE JIOJDKHO OBITh 3aIUINEHO OT MPOHWKHOBEHHS B HETO aTMOC(EPHBIX OCAJIKOB M KOPPO3UOHHO-
aKTUBHBIX Ta30B (XJIOp, CEPOBOAOPOJ, aMMHAK, CEPHUCTHIN ra3 u Ap.). [Ipu mpoBenaeHnn padoT 1o
HepeKoHCepBalMU ciefyeT cobmoaats TpedoBanus 6ezonacHoctu no 'OCT 9.014.

6 TPAHCIIOPTUPOBAHME

TpancnopTHas Tapa 1 yrnakoBka 00€CIeurnBaOT COXPAaHHOCTh MOJYJIS IIPH TPAHCIOPTUPO-
BaHWU BCEMH BUIAMH TPAHCIOPTA: aBTOMOOUIBHBIM, KEJIE3HOJOPOKHBIM, BO3AYLIHBIM (IIPH yCIIO-
BUM Pa3MELIECHUsI MOJIYJIsl B TEPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUM C MPABHIIAMH TPAHCIIOP-
TUPOBAHUS IPY30B HA COOTBETCTBYIOIIEM BUJIE TPAHCTIOPTA U IIPH XPAHEHUH €r0 B TEUCHHUE CPOKOB,
YKa3aHHBIX B pa3aene S.

[Ipu TpaHCIOPTUPOBAHMM yMAKOBKA MOIYJIsA JOJKHA OBITH 3allUIIEHa OT MPSIMOTO BO3-
JIEeHCTBUS aTMOC(HEPHBIX OCAJIKOB.

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

1) TemmepaTtypa okpyXxaromero Bo3ayxa ot Muayc 60 mo miroc 60°C;

2) oTHOCHUTEINbHAs BIAXHOCTb 98% npu Temmneparype mitoc 25°C;

3) atrmocdepnoe nasnenue ot 12 klla (90 mm pr. c1.) 1o 100 kIla (750 mm pT. cT).

[Ipu morpyske u BBIIpy3Ke MOAYJIH HE OpocaTh, COOJIIOIaTh MEPBI MIPETOCTOPOKHOCTH OT
MTOBPEXKICHHS TAPHOTO SILIUKA.

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

7 IMPABUJIA O®OPMJIEHUSA 3AKA3A

[Tpu odopmieHnn 3aka3a Ha MOIYJM B OJaHKE 3aKka3a HEOOXOAMMO YKa3aTbh CIEIYIOLIHe

JIAaHHBIE:
e “HammMeHoBaHME” - yKa3bIBAETCS MOJIHOE HANMEHOBAHHUE MOYJISI C YIETOM MOIU(UKA-
UK
e “Kon-B0” - yKa3bpIBaeTCsl KOJUYECTBO IMOCTABIISIEMbBIX U3/ICIHI TaHHOTO HAUMEHOBAHUS
Y BapHaHTA.
Kpome toro, B 6manke 3akaza MOTYT OBITh OTOBOPEHBI 0COOBIE YCIOBHS MOCTABKH MOIY-
nen.
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[ Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

IIpuio:xkenne A.
IIporpaMMHO-10CTyNIHbIE YCTPOHCTBA MOXYJISI.

Anpeca mporpaMMHO-JIOCTYITHBIX YCTPOMCTB MPUBEACHBI B TaOHIIE 4.

Tabmuna 4

YcrpoicTBO Anpec, HEX
SRAM nannsix , 256 K6 000000-03FFFF*
FLASH nporpamm , 512 K6 040000-0BFFFF*
Ext module interface, 128 Ko 0C0000-0ODFFFF*
Ethernet WizNet, 64 K6 OE0000-OEFFFF*
FLASH OS, 64 K6 OF0000-OFFFFF*

CPU_Perpheral Block 0000-03FF

Display OF800-0F8FF

PEBO 0F900-0F9FF

PEB1 OFA00-OFAFF

Reset Inhibit OFB00-OFBFF

Inhibit OFCO00-0FCFF

RTC OFB00-OFBFF

WatchDog OFE00-OFEFF

*_ IMPOCTPAHCTBO MMaMATHU, OCTAJIbHOC BBOJa-BbIBOAA.
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[ Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B ]

Ipuio:xkenne b.

e r @
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Lo L1 L2 L3
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- B oo | ] ]
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X0 ] ]
10/100 10/100
% - BA;ISE-T BA)SQI}E-T
o 1 1
o 0 0
ﬂgri 77 RE<S>ET
Jl___nononoononon o
[P
o Y
] 115~ _ - o7

BHemnuii B MOIYJIS.
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Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

Line O Jump

IIpuio:xxkenne B.

Baennmii

BU/I IJIAT MOIYJIAL.

Buaemnuii Bua miaatsl CPU-31A.
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Line 1 Jumpers

0
il

X
IS

R59

R36

R72

X

ny 3w

o | S L
b
RKJ1 K4
O§III [ O O
- V76  RK3
X1 l I
[} " VZ5
) caEEE_ EEEE = =
o - j—
O Ol £ 1 = =0
fes] - -H
Bz E:
go v WNRE @ RTE = -
Batterry o” A . uuuns e’ o -
umpexr
— : a 33 E
[
- ]
o om IITITINIIO .. mi Vg = =
3: C24 L LLLLLL L LLLLLLL! gg - =)
Co = BT I -
DD14 ® o g =
08' 2 - ™
° a - =
UL LLELELELL] = = §i:
e s L N E E 1
C1l
oo ) cal - = gi
(- o O
o o oopu:B B BB cso cisggpll
o o o0
o o oo 3,2
0 O
s o|lo
" col mEWE
o . o0
o perlod ° o .....l.l
2 5 o NZUPET oo o O RK7
OC{ b-o —<j9 oo oo I Ow
37 - | Oﬁ8 oo oo m é
- =~ o
o Ein HE i
3 E 1 f D’
= = 3.7 = 1 = s O CD mes
1002 = = {};O °590 1% 9 [ R4 =
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[Tepembruka J1 mpon3BOIUT MOAKIIIOYEHHE INTHEBOM OaTapen Bl k Takum ycTpoiicTBaM MOAYIs
KaK 3HEpProHEe3aBUCHMasl ONlEpaTUBHAS NaMATh U Yachl PEAJIbHOTO BPEMEHU. 3aBOJICKasl yCTAaHOBKA —
3aMkHYyTa. [lepen HauaaoM sKCIUTyaTaluy MOIYJIS ClENyeT YAAIUTh U30JIUPYIOMINNA CTUKEp!

DNeKTpUUecKoe corinacoBaHue kaHanua cBsa3u “Line 07, BBIXOZSIIEro Ha KPOCCOBYIO IUIATY, OCYIle-

CTBIISIETCA C MMOMOIIIBIO TIEpeMbIueK-3aMbIkatenelt J2-J4. Haznauenue nepempiuek clieyomiee:
- Ilepembruka J2 cityKUT JUIsl IOAKIIOUEHNS «HUYKHET0» PE3UCTOpA CMEILEHUS JIMHUU, HO-
MuHaioM 750 OM. 3aBojicKasi yCTaHOBKA — 3aMKHYTa.
- [Iepembluka J3 ciry>KMT U1 IOAKIIIOUEHUST «BEPXHET0» PE3UCTOPA CMELICHMSI INHUH, HO-
MuHanoM 750 OM. 3aBoacKasl yCTaHOBKA — 3aMKHYTA.
- Ilepembruka J4 cityKUT JUIsl TOAKIIOUEHUST LIEHTPAIbHOIO PE3UCTOPA COTJIaCOBAHUS JIH-
HUM, HoMUHaI0oM 120 OMm. 3aBojickas yCTaHOBKA — 3aMKHYTA.
DJeKTpUUEecKoe CoriacoBaHue KaHaa cBsi3u “Line 17, Tak e BBIXOASIIET0 Ha KPOCCOBYIO
IIJIaTy, OCYILECTBIISETCS C IIOMOLIBIO IIepeMbIYeK-3aMbIkaTesiel J5-J7. HaznaueHnue nepe-

MBIYEK CIICAYIOIIeE:
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¥4 Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

- Ilepembruka J5 City>KMT [UI MOAKIIIOUEHUST «HIKHETO» PE3UCTOPA CMEILEHUS JIMHNHU, HO-
MuHanoM 750 OM. 3aBoacKasi yCTaHOBKA — 3aMKHYTA.

- [Iepembiuka J6 city>KMT JU1 IOAKIIIOUEHUSI «BEPXHETO0» PE3UCTOPA CMELICHUSI IMHUU, HO-
MuHaioM 750 OM. 3aBojicKasi yCTaHOBKA — 3aMKHYTa.

- [Tepempruka J7 CityKUT [UIsl IOAKJIIOUYEHUST LIEHTPAIbHOIO PE3MCTOPA COTJIACOBAHUS JIH-
Huy, HomuHasoM 120 OM. 3aBojCcKasi yCTaHOBKA — 3aMKHYTA.

[Tepembruka J8 mpon3BoAUT U3MEHEHWE TIEpHOIa CUTHaIa cOpoca mporeccopa Moy Eciu pa-
30MKHYyTa MepuoJI cocTapisieT 1,6 cekyHbl (3aBoAcKas ycraHoBka). Ecnu mepuoa Heo6XoanumMo
yMeHbIUTH 10 300 McC , claeayeT 3aMKHYTh IEPEMBIUKY J§.

Buemnuii Bua miaarst CPU-31A (mpomoskenue).

FLASH USER PROGRAM

[ | FLASH OS

[ 1 ]
- LJ
.:. . xs2 i xs1 L1} g]

B 5 E (L o ==ﬂ = HES
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$ E E “mn” | | Tnnm” :] B If:ﬁ
5 = E L ’
83 F I E =L o g
‘B E@ms E ﬂﬂ" :
- a3 E:fT E [ ]
Llncg§::§§073,COMO i:i} E E =~ Olum N uu ==Y A
85" a IEG - =
i gy oo o -
Rt : &

“eg mnﬂh%:fﬂ‘jﬂ M gt S

ITepexmouarens SW1 ciayXKuT A HOAKIIOYEHHS CMEIAoIMX pe3uctopos 750 OM B KaHabI

“Line 27, “Line 3" u “COMO0™:

- SW1.1 cny>XuT 715 TOAKITIOYSHUS «HIDKHETO» pe3rcTopa Kanana “Line 2”. 3aBojickasi yCTaHOBKA

_ “ON?’

- SW1.2 ciysxuT U1t MOAKITIOYEHUS «BEPXHET0» pe3rucropa kanana “Line 2”. 3aBoackas ycTaHOBKa

_ G(ON?’

- SW1.3 cnyXuT 1u1s NOAKITIOUEHUST «HUKHETO» pe3rctopa kaHana “COMO”. 3aBoackasi yCTaHOBKa

_ “ON?’

- SW1.4 cimy>xut 1J1 NOAKIIIOUEHUS «BEpXHET0» pe3ucTtopa kaHaina “COMO”. 3aBojckasi ycTaHOBKa

_ G(ON?’

- .5 CIyKUT JUI NOJKITFOUEHUS «HIXKHET0» Pe3ucTopa KaHal 1 ,- 3aBOJICKAsl yCTaHOB-
SWl1.5¢ OJKITIOYE ero» pesucropa kanaina “Line 3”,. 3aBojcKasi yCTaHO

ka — “ON”

- SW1.6 ciy>xuT U1 MOAKITIOYEHUST «BEPXHET0» pe3rucropa kanana “Line 3”,. 3aBozickast yCTaHOB-

Ka _ GGON?’
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Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

Buaemnuii Bua miaarel C-32A.

3aMKHYTb J1, eciM UCHOIB3YETCs PEXKUM KTOPSIUYEro pe3epBUPOBAHUSY
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Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

Buemrnnii Bua miaatel CIM-32A.
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Buenmrnmii Bua miaatel DP-31A.
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¥4 Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B
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Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

X1

X2

IMpuiaoxenne I

CTpyKkTypHasi cxemMa MOYJIsl.

Internal Address/Data Bus

A4

)

Address

il

FLASH
0s

128Kx8

O
A

>
[
0.
i
[0}
o
‘\,;7

- I!%H!I <C
/lJ cpU UART UsB
PEB 0 - ”
Line 0 - \ﬁﬁiEi;;_ 25mHz ||44mHz ||24MHzZ
HBO Re48s
Tine 1 ISO : Data >
v2av +5V, 28 Am186CU-40
ov DC-DC RG
GND ::::::>
ADR 19
HHI!I!I
Interface uny
PEB 1 H
Line 2 - address BE
N ap
HBO RS485
DT/-R T
Line 3 Iso Data _DEN £
H R —4 B WatchDo
H 0 S 85 RS485 -pCcse =
COMO IS0 JHSUART Reset
S RESIN
YHO RS-232
— NMI —
RS232
COM1 UART
PortIn+ Input I |ﬂBB brols
PortIn- bort
Output I IﬂB
PortOut+
Portout- Port PLOL7
PIO44
vsp- @
USB-
InhIn+ InhIn PIO45
o IN HIBI |
Inhout+
Inhout— Inhout PCS4
PIO
DISPLAY

X3

FLASH
USER

@
A
o
x
i

|
:Oﬂ

Address

2]
b
z

DATA
128Kx8

a
B

g g gl o

YBO USB

x4
10/100
Base-T
WizNet
128Kx8 B
X5 X6
c-31a
External 10/100 10/100
module Base-T Base-T —
interface
cIM-31A
RTC
10/100 10/100
Base-T Base-T
+ |sarT x7 x8
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¥4 Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

Hpuiaoxenne /1.

IMoaxarouyenue k IBM PC nmo RS-232.

CPU-31B DB-9F
X2
PIN | NAM
8 CTS
2 RXD
3 TXD
i RTS
5 GND
Opranusanusi «<ropsiuero» peepBHUpOBaAHMS.
CPU-318 CPU-31B
X2 24v X2
InhIn- 23 I ‘ 8 InhOut+
InhIn+ 22 9 InhOut-
InhOut- 9 | 22 InhIn+
n _
InhOut+ 8 | I 23 InhIn-
24V
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¥4 Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

Ipuio:xenne E.

IMoaxaoueHue AUCKPETHOI0 BX0/1a U BbIX0/1a.

CPU-31B

PortOut+

PortOut-

PortIn+

PortIn-

+24V ov

vo /N

P
X2 *

X 100mA

maXx
18
26
5mA max /// SB

24 X | +24V
25 ov
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¥4 Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

IMpuniaoxenne 7K.

Tloaxkarouyenue k kanaaam RS-485.

CPU-318 N - i
A 1 ; : - A
S B 10—'—: ' K‘ B femaee
z . R N DEVICE
O G |19 N e GND
R [ 11 |
o 20 X . X A Rs-485
[ g T
2 B |13 - " - B DEVICE
oG |14 T ; GND
R | 5 ! |
S ~ X! . X A RS-485
] g T
2 B |15 - " : B DEVICE
9 G | 16 = : ; GND
H @ :
R [ 7
R R
100 100

ITpumeuanue: [Ipumepsl noaxmouenus no RS-485.

1. Kanan COMO co cropons! Moy CPU-31B sBisercst KpallHUM yCTPOMCTBOM CETH.
BayTtpenHnuii cornacyromuii pe3uctop nojakitoueH. CTOpoHHEE YCTPOMCTBO TaKke Kpail-
HEE B CETH U TpeOyeT BHELIHETO COIVIACYIOLIEro pe3ucTopa. 3a3eMJIeHHE 3KpaHa B OTHOU
TOUKE.

2. Kanan Line2 u cTtopoHHEe yCTPOUCTBO - MPOMEKYTOUHBIE AJIEMEHTHI ceTH. Pe3uctopsl
COTJIACOBAHUS HE BBOJAATCA. DKpaH He 3a3eMJIEH.

3. Kanan Line3 kpaitanii B ceTi. BHyTpeHHMI cornmacyoommii pe3uctop noakimodeH. Cto-
POHHEE yCTPONUCTBO — MPOMEXKYTOUHOE B CETH. 3a3eMJICHHE SKpaHa B IByX Toukax. Pe3u-
CTOpPBI B JAHHOM CJIy4ae BBIIOJHSAIOT POJIb ONPAHUYMTENEH Mapa3uTHOrO TOKA IO SKpaHy
IIPY MOAKIIOYEHNUHN K TOUKAM C Pa3HbIM MMOTEHIIUATIOM «3EMIIH.

4. Ilpm pabote Bcex kaHanoB B ctanaapte RS-485, ocobeHHO ¢ ncmonpb30BaHUEM aCHH-
XPOHHBIX CIIOCOOOB NepeAayy JaHHbIX, CJIEAYET MPABUIBHO CMECTUTH MOTEHIIUAI JINHUU
CBsI3U Ha (DOHE HEAKTHBHBIX NEPEAATIYMKOB yCTPOUCTB! JIJIst 3TOT0 K TMHUU TOKITIOYAIOT-
Csl cMellarolue pe3ucTopbl HoMuHanoM 750 Om (cM. npunoxenue B).
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[ Mopyns HieHTpaabHOTo mpoieccopHoro ycrpoiictea CPU-31B

IIpunioxenne 3.
HMpunuunuaasHas cxema IIJIUC Altera.
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