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¥4 Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

Hacrosiiee pyxoBoacTBo 1o skciutyaranuu (PD) pacnpoctpansiercs Ha MOIYIb IEHTPAIBHO-
ro nporieccoproro ycrpoiictea CPU-31C (nanee Moaynnb) U MpeIHA3HAYCHO )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 ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

1 OIIMCAHMUE U PABOTA

1.1 Ha3Hayenue moayJst

ITosiHOE HAaUMEHOBAHUE MOYJIS:
MopnyJbs neHTpajibHOro npoueccopHoro ycrpoiicresa CPU-31C AJII'B.426469.046 PD.
Monynp npenHazHaueH a7 paboThl B COCTaBE paclpeeNIeHHbIX CUCTEM yMpaBlIeHHUS Ha
0aze mporpaMmupyemMbix KoHTpouiepoB cepuu DCS-2000 ans cObopa nHbopMaiuu, oOpaboTKH ee
10 33/JIaHHBIM QJIFOPUTMaM M BBIJAUYM YIPABIAIOMIMX KOMAaHJ IO IMSTH MOCIEI0BAaTEIbHbIM KaHa-
naMm RS485 ¢ ranpBaHMYECKON M30ISAIHUEN U LENSIMU TPO303alIUThl , OJHOMY IOCIIEI0BATEIILHOMY
Heu3onupoBaHHbIM KaHalny RS232 u omHomy kanamy Ethernet. Moayne siBnsieTcss BoccTaHaBIIH-
BAEMbIM U PEMOHTHO-TIPUTOJIHBIM U3JIEJTUEM, TIPEIHA3HAYCHHBIM JIJIsi KPYTJIOCYTOYHOM HENpephIB-
HOM SKcIuTyaranuu. Paboune ycrnoBus SKCIUTyaTalyu:
e TeMIepaTypa OKpy»XKarolero Bo3ayxa ot MuHyc 25°C no mmoc 60°C (6e3 koH1eHca-
[IUM BJIArH);
® OTHOCHTEJIbHAs BIAXKHOCTB BO3yXa 10 85% npu temneparype mitoc 25°C;
e armocepnoe nasienue ot 84 no 107KIIA.

1.2 TexHu4eckue XapaKTepHUCTHKH
OCHOBHBIE TEXHUYECKHUE XapaKTCPUCTHKU MOAYJIA IIPUBCIACHLI 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

XapakrepucTUKa Beamnunna IMpumeuyanue
1 10/100 Base TX half/full dup-
KonnuectBo xananos Ethernet lex operation
KomnuectBo xananos USB-B 1 o 12 M6oxg ,V1.0

Macca Moy, Kr, He 6oJee: 0,3

DNEeKTPONUTAHUE MOJYJS OCYLIECTBISETCA OT HECTAOUIM3MPOBAHHOIO MCTOYHHMKA THUTA-
Husa 18-36B, momHoCTh OoTpeOieHus He Oonee SBT. ["anpBaHMUecKas W30JISAIMS MEXTy BHEITHUM
HECTaOUIM3NPOBAHHBIM HCTOYHUKOM MUTAHUS U CUCTEMHBIM NuTaHueM cocTtaBiser 1500B.

1.3 YcrpoiicTBo u padora

1.3.1  Koncmpykyus mooyns

Buemnuit Bug Monyns mokaszaH B npuiokeHud b. KOHCTpYKTHBHO MOZYJb BBHITIOJHEH B
BHJI€ OCHOBHOU mmiectucioinoi neuatHoil miarsl CPU-31A u nnatel nucmes DP-31A, ycraHos-
JICHHBIX B €IMHBIM Kopmyc. B kauecTBe MHTEp(ENCHBIX Pa3beMOB HCIOJB3YIOTCA COEIUHUTENN:
X1-Buika Ha 32 KOHTakTa, X2-BUjKa Ha 26 KOHTakTOB, X3 pazbém USB-B, X4 pa3nsém RJ-45. Co-
enuHuTeNb X1 MpeaHa3HaueH IS MOAKIIOYEHHUs MOJIYJNS K KPOCCOBOM IUIaTe KOHTPOJUIEPOB ce-
meiictBa DCS-2000. CoeaunuTens X2 npeaHazHaueH JUIsl MOAKIIOYSHNS K BHEITHUM UHTEpdeiicam
RS232/RS485, nensiM opraHU3alliu «TOPSYEro» Pe3epBUPOBAHUS, IMOPTaM JUCKPETHOTO BBOA-
BbIBOsIa. Coenunntens X3 mpeaHazHadyeH s noakiaoueHus Kk kaHamy USB. Coeaunutens X4
npeIHa3HayeH A7 NoaKIoYeHus K kaHany Ethernet.

Ha nuueBoit nanenu Moaysisi pacioJioKeH 3KpaH ABYXCTPOUYHOI'O 3HAKOCHHTE3UPYIOIIETO
JUCILIES, MATh CBETOAMONOB M 4eThipe KHomku. Kuomku “A”, “B” u “C” mpennasHadeHsl s
yrpasieHus: auciuieem. Krnomka “Reset” mpeaHazHaueHa 11 «ropsidaero» copoca mporeccopa Mo-
nynst. Ceeroguonsl “LO”, ”L17, ”L2”, ”L3” uHAUUUPYIOT NPOXOKAECHUE AAHHBIX B BBICOKOCKOPO-
cTHBIX KaHanmax RS485 “Line0 — Line3” coorBerctBenHO0. CBeTonnoa “ACT” uHANIIMPYET COCTOSI-
HUE BBITIOJIHCHHS TIPUKIIATHON TIOJIb30BATEIHCKON TTPOTrPAMMBI.

1.3.2  Ilpunyun pabomuol

B xkauectBe yewmpanvnoco npoyeccopa (HII) wucnons3dyercs tuara CPU-31A
(AJII'B.301411.251) B cocTaB KOTOpOil BXOIUT 16-TH pa3psaHbIN BHICOKOIIPOU3BOIUTEIbHbBIN MUK-
pomnporieccop Am186CU-40 dbupmer AMD.

Jlna agpecanyy mamsTH MPOTpaMM, JAHHBIX U MEepUPEPUMHBIX YCTPOMCTB HCIOIB3YETCs
19-tu paspsinnas mmHa agpeca A0 — A18. OOMeH JaHHBIMM BeleTCsl MO 8-MH pa3psAHON IIMHE
maaueix DO — D7.

Jns opranuzanuu HanexxHoro 3amycka LI ucnone3yercs ycTpoHCTBO CynepBU30pa ILEH-
tpanbsHOTro nporeccopa (CIII), BeimosiHeHHOE Ha 6a3ze MukpocxemMbl MAX691A dupmer MAXIM.
CUIT dpopmupyet curnan copoca LI (-RESIN) npu nogaue snekTponutanus, a Takxke rnpu cboe
MPOrpaMMBbI, KOTJa TOCTeAHssT He GOPMUPYET CUTHANA TIEPEHHULIMATH3AIMN OXPAHHOTO Taiimepa
(WatchDog) na Bpems 6oiee 1,6 c. [Ipu 3ampikaHuu iepeMbraku J8 310 Bpems ymenbmiaercs 10 0,3
c. 3aBojicKasl yCTaHOBKA — Pa30MKHYTa.

CHII dopmupyer Takxke curnan (-PFO) o HenomycTUMOM CHIDKEHHH DJICKTPOIUTAHUS 10
ypoBH# 4,75 B, KOTOpBIii MMOCIIe MHBEPTUPOBAHUS MOIAETCS HA BXOJ] HEMACKUPYEMOTO IPephIBAHUS
NMI BUC LITY.

[Mamsate onepamunonHoii cucrembl (OC) peanusoBana B Bugae 64 Ko6aiit FLASH ¢ 8-mu
OUTHBIM JIOCTYIIOM.

[Tamste mporpamm noss3oBarens (IIID) peanmszoana B Buge 512 Koaiit FLASH ¢ 8-mu
OUTHBIM JIOCTYIIOM U IpeIHa3HayeHa JIsl XpaHeHHUs MallMHHOTO KOJa MPOrpaMMbl TIOJIb30BaTENS.

[Tamste mannpix (II) peanuzoBana B Bume 128 Ko6aiit CMOS SRAM ¢ 8-mMu OGUTHBIM
noctynom . IIJI mpeanasHadeHa Juisi opraHu3ali CTeKa, XpaHEHHUs BEKTOPOB MpEepbIBaHUMU, CHUC-
TEMHBIX MEepeMeHHbIX U (aroB, OydepoB maHHbIX U T.1. Kpome Toro B Hell pacmonaraiorcsi Bce
MIEPEMEHHBIE MMOJIH30BATEILCKON MPOTPAMMBIL: PETUCTPHI, TAMEpPHI, (Iary.
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Anpecaniysg NIpoCTPaHCTBA NaMATH U BBOJA-BbIBOJA IPUBE/ICHA B IIPUIIOKEHUN A JJaHHOTO
PDO. [lpuHuunuanpHas cxeMa yCcTpoWCcTBa BHIOOPKU MaMsTH MPHUBEACHA B MPHIOKEHUN 3 JaHHOTO
PO.

Yempoticmeo  vicokockopocmuoco obmena TAHHBIMHM TI0 TIOCJEA0BATEIbHBIM KaHallaM
RS-485 (YBO RS-485) peanuzoBano Ha 6a3e asyx BUC PEB 20532 ¢upmer “Infineon” n 3anuma-
eT B MPOCTPAHCTBE BBOJA-BbIBOJA 30HY B 2x256 OaiiT, 00pa3ys ueThlpe He3aBUCHMBIX KaHaja, pa-
Ootaromux Ha ckopoctu 1o 1,8432 Mo6ox (mist kananoB Line 0 u Line 1) u 2,304 M6ox (s xa-
HajoB Line 2 u Line 3) B cranmaprax ASYNC, BISYNC, HDLC/SDLC. ®u3nueckas peaau3aims
crangapra - RS485.

CereBasi CKOPOCTb M CETEBOH aJpec SBIIAIOTCS HE3aBUCHUMBIMU JJIs BceX KaHainoB YBO
RS-485. [IporpaMMHBIM 0OecrieueHHEM MOyl M3HaYalIbHO peann3oBad nporokosn ASYNC Mod-
Bus nns kananos Line 0 u Line 1 u mpotokon SDLC st kananos Line 2 u Line 3.

dopMUpoOBaTENN U30JIUPOBAHHBIX KaHAIOB RS-485 co cBeToAnOIHON MHAMKAIIMEN peann-
30BaHbI 110 THIIOBOW cXeMme, I/ie B kKauecTBe (popmupoBateneii RS-485 ucnonp3oBaHbl crienuain3m-
poBaHHble MHKpocxeMbl ADM?2486 ¢ BHyTpeHHEW rajbBaHHYECKOW pa3Bs3koil. B kauecTe aie-
MEHTOB I'PO303aIIUThI BBICTYNAIOT TPAHCUJIBI M ITO3UCTOPBI. DJIEKTPUYECKOE COTJIaCOBAHUE JTMHHUU
OCYHIECTBIIIETCS PE3UCTOPAMHU U TlepeMbluKaMu-3aMbIkaTessiMu J2 — J7. TlocienHue 3aMbIKAlOTCSA
B CJIy4ae, eCJIM MOAYJIb SBJISIETCH KPAaifHUM YCTPOHCTBOM CETH.

BapuanTsl coenquHeHHI MOyl ¢ pa3MYHBIMU BHEIIHUMHU YCTPOWCTBaMHU MPUBEJIEHO B
[Tpunoxenun XK.

Yempoticmeo npuopumemnvix npepuieanuii odecriedruBaeT 00pabOTKy 10 6 BHELIHHUX HC-
TOYHUKOB MHUIIMATUBHBIX CUTHAJIOB. VMU siBisttoTCS:

- 1 BekTOp OT MOHUTOpA Oatapeu;

- 2 Bekropa ot YBO RS-485;

- 1 Bekrop ot ycrpoiictBa Ethernet;

- 1 BEKTOp OT MIaThl PaCIIUPEHNUS;

- CUT'HaQJI HEMacKupyemoro npepeiBanus NMI.

KpoMe BHEIIHNX UCTOUYHUKOB NMPEPHIBAHUIN CYIIECTBYIOT U OOJIBLIOE KOJIUYECTBO BHYT-
pennux, Hanpumep oT UART, High Speed UART, USB, PIO, DMA, Timer0, Timerl, Timer2.

Best cucrema npepsiBaHuil siBisieTcsl npuoputeTHol (kpome NMI), uTo mo3BosisieT mpo-
IrPaMMHO yCTaHaBJIMBATh BBICIIWN IMPUOPUTET JIIOOOMY M3 UCTOYHUKOB, B 3aBUCUMOCTHU OT peliae-
MOW 3aJa4H.

Oxpannviti mavimep (WatchDog) peanuzoBan B UC MAX691A CHII u ciyxut a1 ¢hop-
mupoBaHus currana copoca (-RESIN) LII, ecnu nocienHuii He Mpou3BOAUT oOpallieHHs yepes Ju-
Huto (—PCS6) 3a Bpems 6onee 1,6 cex.. WatchDog rapantupyer nepesamnyck nIporpamMMbl MOJIb30-
BaTells B ciiyyae c00s MO TaK Ha3bIBa€MOH “TOpsiuel” BETBH alrOpUTMA.

Jns popMHpOBaHUS CHTHANA “TOPSYUI-XOJIOMHBIN 3amyck’ ciykar crernuansasie RC
ayeMeHThl U uHBepTop ¢ Tpurrepom HImuara. Homuuanel nogoOpansl TakuM 00pa3oM, 4TO Ipu
NpoNaJaHUM JIEKTPONUTAaHUs Oojee yeM Ha 2,5 ¢ (C mOoCIeayIoIUM BOCCTAHOBICHUEM) Ha JTMHUU
C/W mnosiBUTCS BBICOKMH ypoBeHb Ha Bpemst He Oonee 0,5 c¢. DTo coOwbitue MHpOpPMUpPYET Mpo-
rpaMMHOE 00eCIieYeHHe 0 HEOOXOMMOCTH “XOJIOHOTO” 3aIyCKa ¢ IMOJTHONH WHUITHATH3AINCH CHC-
TEMBI.

Ecnu snektponuTanue mpomnajaaio Ha MeHbIee Bpems (MM He IpoIajgalo BoBce, a cOpoc
MPOM301IeN U3-3a ¢00s1), To Ha IMHUK C/W HaXOAWUTCS TIOCTOSHHO HU3KHH YPOBEHb, YTO TOBOPUT O
HEO0OXOJUMOCTH “TOpsiero” 3amycka ajlroputMa ¢ 3aaHHON TOYKU C YaCTUYHON MHULIMATIU3aluen.

Cuenan ucnpasnocmu u paspeuienus 6vixooos (Inhibit) cayxxut 11 popmupoBanus cur-
Haja paspemieHust padbotsl BINH nopra nuckpernoro BeiBoaa (I1JIB), a Taxxe ero HagexxHoi 0J10-
KHPOBKH IPU NMEPBOHAYAILHOM BKIIOUEHUH MOJYJIS (IO MOMEHTA MPOTrpaMMHON MHULIUAIIN3ALIUN)
WM HeoOpaTUMOM OTKase, Korja “rops4uii” mepes3amyck He MpHUBEN K BOCCTAHOBIICHUIO paboToO-
cnocobHoctu. [Tomumo curnama BINH dopmupyrores curnansr INHOUT+ u INHOUT-, mo3Bo-
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JSIFOIIKE OLIEHUTh MCIPABHOCTb MOJYJIS IIPU BBIMOJIHEHUH I0JIb30BAaTENILCKOM MporpaMmbl. Diek-
TPUUECKHE XapaKTEPUCTUKU LIETH CIIEAYIOLIHUE:

* HOMUHAJIbHOE HampshKeHUe U ToK - 24 B, 100 MA;

* raJibBaHUYecKas pazBaska 2500B.

OtcytctBue Toka B ienu INHOUTH/- B Xo/1€ BBINIOJTHEHUS IOJIb30BATEIBCKON POTrPaMMBI
MO>KHO pacL€HUBATh KaK HEUCIIPABHOCTb MOJTYJIS.

®opmuposanue curHana BINH u INHOUT+/- MmoxxeT ObITh 3a0JJOKHPOBAHO TP TOa9€ B
nenb INHIN+ u INHIN- nanpsokenust 24 B (Tok He 6osiee 5 MA), 94TO HCTIONB3YETCS IJIsl OpraHu3a-
K “ropsiuero pesepupoBanus’ 2-x moaynell. Lenu INHOUTH/- u INHIN+/- umeroT ranpBanu-
4yecKyto pa3Bsa3ky 2500B.

OcHoBoii cxembl ¢opmupoBanus Inhibit sBisercs 6-TH pas3psaHbIA CYETYUK, KOTOPBIHA
TaKTUPYETCS UMITYJIbCAMH € 4acToToi 64 ['1, popMHUpyeMbIMU Ha BBIXO/I€ MHUKPOCXEMBI YacoB pe-
anmpHoro BpemeHu RTC. Jlns cOpoca 3TOro cueTdymka HCIONB3YIOTCS UMITYJIBCHI, (popMUpyeMBbIe
nporpammuo 1o Juauu (-PCS4). Tlpu HopManbHO#N paboTe MOAYJIs OOpaIieHus 1Mo 3TOW JIMHUH CO
CTOPOHBI LIEHTPAJILHOTI'O MPOLIeccopa JIOJKHbI TPOU3BOAUTHCS HE PEXKE, YEM 3a:

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

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

- 250 mc, ecmu CO=0 u C1=1 (3aBojacKasi yCTaHOBKA);

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

[Tpu npekpamenun obpamenuii co cropons! LIITY no nmuauu (-PCS4) k yctpoiictBy Inhibit
curHan BINH nepexoaut B cOCTOSIHME BBICOKOI'O YPOBHS 4€pe3 YKa3aHHOE BPEMs U NPOUCXOIUT
BBIKIIIOUCHHE BcexX BBIX0a0B M 1enb INHOUTH/- ob6ectounBaercs. [IpuHiunuansHas cxema ycT-
pOMCTBa MpHBeJIeHa B IPUIIOKEHUH 3.

Pecucmp oucnnes (PJ]) BblnonaHEeH Ha 06a3e yHUBEpCAIbHOro MopTa BBOAa/BbIBoja BUC
LITY (ucnonws3oBans! auHuu P1I036 — PIO43 u PIO10 — PIO12) u npennasHaueH i 00CIyKuBa-
Hus wiatel DP-31A. P/l ucnions3yercs onepallMOHHON CUCTEMOM Il MHANKALUU Pe3yJIbTaTOB ca-
MOJIMarHOCTUKU U MOKET ObITh 33/1€WiCTBOBAH B IPUKIIAHBIX pOrpamMmax.

Yempoticmeo nuzkockopocmmuoco oomena nocinedosamenvuvimu danuvivu (Y HO RS-485)
coctout u3 BcrpoerHHoro B bBUC 111 ne3zaBucumoro kanana npuema/nepenaun High-Speed UART.
Kanan COMO ¢opmupyer curtansl RxDHU, TxDHU, RTSHU. Kanan COMO pabotaer B craH-
napre RS-485. OnepaunonHas cuctemMa M3HA4ajabHO MHULMANM3UpPYET KaHaia B pexxuM ASYNC
MODBUS SLAVE na ckopoctb 9600 607 .

Yempoticmeo nuzkockopocmmuoco oomena nocinedosamenvuvimu dannuvivu (Y HO RS-232)
coctoutr u3 BcrpoeHHoro B BUC III1 nezaBucumoro kanama mpuema/mepenaun UART. Kanan
COMI1 ¢opmupyer curnansl RxDU, TxDU, CTSU, RTSU. Kanan COM1 pabotaer B crannapre
RS-232. OnepanuonHas cucreMa M3Ha4aJlbHO MHULMAIM3upyeT kaHai B pexum ASYNC MOD-
BUS SLAVE Ha ckopocts 9600 601 .

Ilopm ouckpemnoeo svieooa (IIAB) o6pazyet nunust PIO17 coBMecTHO ¢ 3lieMeHTaMu Or1-
TPOHHOM pa3BA3KU. DIEKTPUUECKHE XaPAKTEPUCTUKH LIEIH CIIeTyOIHE:

* HomunaneHOe HampsikeHue U ToK - 24 B, 100 MA;

* ["annpBannueckas passsazka 2500B.

[opt ducxkpemnoeo esooa (IIJABB) obpazyet muaus PIO18 coBMecTHO ¢ 3neMeHTaMHu OII-
TPOHHOM pa3BsI3KU. DIEKTPUUECKUE XapaKTEPUCTUKU LIETIH CIIEAYIOLIUE:

* HomuHaneHOE HanpsikeHUe U ToK - 24 B, 10 MA;

 ['anpBannueckas passszka 2500B.

Yempoiicmso uacos peanvrozo spemenu (RTC) peanuzoBano Ha ocHoBe UC 62423 dup-
Mbl “Epson” ¥ MO3BOJISIET OCYHIECTBUTH MPUBA3KY BBIMOJHEHUS MPUKIAAHON MPOrpaMMBbl K XOIy
aCTPOHOMUYECKOTO BpeMeHH. COAEpKUT B CBOEM COCTABE PETUCTPBI CEKYHJ, MUHYT, YacOB, AHEH
HEeJeNnu, JHEeW Mecsla, MecsieB U roga. JHeprone3aBucumocth RTC obecnieunBaercs 3a cueT aB-
TOMATUYECKOTO TEpexoJa Ha MHUTAHHE OT JIMTHEBOM OaTapew MOJA YMNPABICHUEM MHUKPOCXEMBI
DS1314S-2 ¢upmer Dallas Semiconductor. JIutueBas 6arapes B1 MokeT ObITh OTKIIIOUEHA CHSTH-
eM nepembluku J1. 3aBojackasi yCTaHOBKa — 3aMKHyTa. Kpome TOro sta MUKpOCXe€Ma BBIIOIHSET
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[ Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

(GYHKIIMI0O MOHUTOPUHTA COCTOSIHUS TUTUEBOM Oatapeu. OnuH pa3 B 24 daca Ha | ceKyHIy Mpou3-
BOAMTCA NMOAKIIOUYEHNE BHYTpeHHero pesuctopa 1,2 MOM, Ha KOTOPOM KOHTPOJIMPYETCS MMaJeHUE
HanpsbkeHusi. Ecnu oHo cocraBisier 2,6 B u meHee, To opMupyeTcs CUTHal MpephIBaHUS 1EH-
TpanbHoro npoueccopa INT BATT.

Yempouicmeo evicokockopocmuozo obmena nocinedosamenvrvimu oanuvivu (YBO USB)
coctout u3 BcrpoeHHoro B BUC IIIT nezaBucumoro kanana npuema/mepenadn USB. Kanan dop-
mupyetcs smHEsIMU (USBD-) u (USBD+), HemocpeACTBEHHO MOIKIIOYEHHBIMA K pazbéMy X3
USB-B na nuuesoii nanenu moayns CPU-31C.

Yempouicmeo  evicokockopocmuoco obmena nociedosamenvuvimu OaumHvimu Ethernet
(YBO ETHERNET) obpasyer kanai, BctpoeHHbIN B tuiaty CPU-31A (pazsém X4). Kanan pea-
JIM30BaH Ha OCHOBE 3JeKTpOHHOro Moaysis NM7010+ komnanun WizNet.

[HoxoneBka pazbema X1 mokaszana B Tabnuiie 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

[ToxoneBka pazbema X2 mokaszaHa B Tabmimue 3.

Tabauna 3
Henn KonrtakT

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
Line3 A 6

Line3 B 15
Line3 R 7

Line3 G 16

InhIn+ 22

InhIn- 23
InhOut+ 8
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Tabmuna 3 npogomkeHue

enn KonrTakt
InhOut- 9
PortIn+ 24
PortIn- 25
PortOut+ 18
PortOut- 26
HE HCIIOJIb30BaH 17

[Tutanne Momyssi OCYIIECTBISETCS HECTaOMJIM3UPOBAHHBIM HampspkeHueM 18-36B. Bto-
PUYHBIA UCTOYHUK TTUTaHUS, BBITTOTHEHHBIC Ha 6a3e MukpocxeMbl DC/DC-konBepTopa TENS-2411
¢upmel TRACO, oGecneunBaer cucreMHoe nutanue +5B  mnater CPU-31A u muatet DP-31A.
DHepronotpebdnenue He 6onee 5 BT.

1.3.3  Ilpoepammnoe obecneuenue

Monynp paboTaer moja yrnpaBieHHEM KOJ/a ONEPallMOHHON CHCTEMBI, KOTOPBIKA pacrojara-
€TCsl B BEpXHEH 30HE MPOCTPAHCTBA MmaMsATH, HaunHas ¢ ajapeca 0OFO000H u nmeet 06wém 64 Kobaii-
ta. B 30ne anpecor 040000H-OBFFFFH pacnonoxxeH Ko moJib30BaTeNIbCKOM MporpaMmsbl. [[iis mne-
peBO/ia MOAYJISI B PEXKUM 3arpy3KH U OTJIAJKU MOJIb30BATEIbCKOM MporpamMmbl Ha ¢oHe paboTaro-
HIET0 MOJYJISL CIeNyeT HaXKaTh M yAEpKUBATh KHONKY «B» moka He MOsSBUTCS COOTBETCTBYIOIIEE
COOOIIIeHNE Ha JHCIICC MOJYJIS WM BKIIOYHTH BHEITHUN MCTOYHHK MUTAHUS MOAYJIS C HAKATOM
KHOIIKOU «B».

[IporpamMmmHOe obOecrieueHre MOAYJS MPEeAyCMaTpUBaeT TECTHPOBAHHE, YNpABICHHE 3a-
IPy3KO# mporpamMm MoJib30BaTENs U BBIIIOJIHEHUE UX B PEAIbBHOM M OTIAJ0YHOM PEXHUMAaX, a TAKKE
oOMeH nHpopMaIeH o oCIe0BaTeIHFHBIM KaHaJIaM B PA3JIUYHBIX ITPOTOKOJIAX.

1.4 MapkupoBka

MapkupoBka MOJyJIsl JOJKHA OBITh HAHECEHA HEMOCPEICTBEHHO Ha M3JIeNIMe WM Ha Ipu-
KpeIIsieMbli K M3/1€IMI0 HAaKJIaJHOM JIEMEHT U COAEPIKaTh!
e HauMMEHOBaHHE U (WIN) UPp U3IEIHs;
® TOBApHBIN 3HAK UM HAUMEHOBAHHUE MPEANPUATHI-U3TOTOBUTEINS,;
® 3aBOJICKOW HOMED.

1.5 Tapa u ynakoBka

TpancnopTHasi Tapa, B KOTOPOHW IMOCTaBIISIOTCS MOJYJIH, MPEACTABIsET COOOM JOIIAThIA
Hepaz0OpHbIH, MIOTHBIN SIIUMK C TOPLEBBIMU CTEHKAMH, COOpaHHBIMM Ha 4eThIpex MiaHkax. Ha
AIUK HAHOCATCS OCHOBHBIE, JNOMOJHMTENbHBIE M IpenynpenutenbHbie 3Haku no ['OCT 14192.
BryTpennne creHku simuka oOuThl (BeicTiianbl) Oymaroit BY-b mo 'OCT 515-77. Ilepen ymakos-
KO B TPAHCHOPTHYIO Tapy MOJYJIM MOMENIAIOTCS B YKIAJOUYHBIA AIIUK. YKIAJOYHBIN SIIUK Tpe-
cTaBisieT coboi GpyTisap u3 roppupoBanHoro kaprona T-30, TOCT 7376. B onHoM TpaHCTIOpTHOM
amuke pazmemaercs 20 yKI1aJouHbIX SIIUKOB.

[Ipu HeoOxoaUMOCTH HOBOM TPaHCIOPTUPOBKHU YIIAKOBKY MOJyJIEH ClIeAyeT MPOU3BOIUTH
B HOPMaJIbHBIX KIIMMAaTHYECKUX YCIOBHAX B CIEAYIOIIEH OCIEA0BATEIbHOCTH:

1. Kaxnplil MOysb 3al1auBaeTCs B MOJIMATUICHOBBIN NIAKET U YKIIAABIBACTCS B OTIACIIBHYIO

KOpPOOKY BMECTE C COMPOBOIUTEIHHOMN JTOKYMEHTAIHCH.

2. Kopobxku ¢ Mmoaynsmu B konuyecTBe 20 IIT. yIaKOBBIBAIOTCS B YKJIAJAO0YHBIN ALIIUK. Y K-
JaI0OYHBINA ALK MOMENIAETCs B TapHbIM sAmuK. [IpomMexyTku 3anonHsroTes rodpupo-
BaHHbIM KapToHOM T-30, 'OCT 7376;

3. TpaHCIIOPTHBIN ALUIUK MAapKUPYETCS:
® MaHUNYJSAUMOHHBIMHU 3HakaMmu: "boutcs ceipoctu", "Bepx. He kantoats", "Octo-

POXKHO, Xpynkoe";
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® OCHOBHBIMM HAJIHUCSAMHU - IIOJIHOE WJIHM YCJIOBHOE HaMMEHOBAHME IPy30I0JIydareds,
IIyHKTa HA3HAYEHHUA C YKa3aHUEM, IPU HEOOXOAUMOCTH, IIYHKTA NEPETPY3KY;

® JIONOJHUTEJIBHBIMU HAANHUCAMH - IIOJIHOE WIH YCIOBHOE HAUMEHOBAHUE I'PYy300TIIpa-
BUTEJISl U HAMMEHOBAHUE ITyHKTa OTIIPABJICHMUS,

¢ HMH()OPMAIMOHHBIMU HAJMHUCAMU - Macchl OPyTTO U HETTO I'Py30BOIO MECTa B KUJIO-
rpamMmax, rabapuTHbIE pa3Mepbl IPy30BOr0 MECTa B CAHTUMETPAX U 00BEM I'Py30BOT0
MecCTa B KyOU4YecKHX MeTpax.

TpancropTHas MapKUpPOBKAa HAHOCHUTCS Ha (haHEpHBIC WIIM METAILTHYECKUE SpbIku. [lops-
JIOK PacroJIOKCHUST MapKUPOBKHA Ha OAHOU M3 O60KOBBIX cTeHOK cooTBercTBYeT ' OCT 14192. Jlo-
IIyCKAeTCsl HAHOCUTh MAapKUPOBKY HEMOCPEICTBEHHO HAa Tapy. MapKHpOBKY HAaHOCST KpPackKoil IO
Tpadapery uiaM OT pyKH OBICTPO BBICHIXAIOIICH, BOJOCTOMKON, CBETOCTOMKOMN, COJNIECTONKOM Kpac-
KOM, IPOYHOM Ha CTHpaHue U pasMmbiBaHue. OCHOBHBbIE HAaANUCH HaHOCATCS BbicoToi 30 mm. [lo-
MTOJTHUTEJIbHBIE U MH(OPMAITMOHHBIC HAJITUCH HAHOCSTCS BEICOTON 10 MM.

[Tocne yxknaaku Moysiel B TAPHBIN SIIIIKK, TOCIETHUN OOTATUBAETCS IO TOPLIaM CTalbHOU
nenpHoi sienTol ceyenueM 0,4x20 mm u mmomOupyercs. [1moMOBl UIst IpeOTBpalieHus: OT IO0-
BPEXKJIEHUS NIPU TPAHCIIOPTUPOBAHUU PACIIONIATAOTCS B TIIyXUX OTBEPCTHSIX OOKOBBIX CTEHOK U 3a-
[IMIIAOTCA CKOOaMM.

B Teuenue rapaHTHIHOrO Cpoka MOTpPeOUTENb JOKEH COXPaHATh YMAaKOBKY (yIakoBOY-
HBIH ¥ TPAHCTIOPTHBIH ALIUKH), B KOTOPOH MPUOBLIM MOJTYJIH.

2 HCHOJBb30OBAHME 11O HASHAYEHUIO

2.1 DxcmiayaTanMoHHbIC OTPAHMYCHHSA

[Tpu >xcrmyatanuy Moy isi HEOOXOJUMO CIIeI0BaTh BCEM PEKOMEHIALUSAM B MOJHOM CO-
OTBETCTBHMHU C pasjenamu Hacrosuiero PO. Kpome Toro, Heo6X0aMMO BBINOIHATH MECTHBIE UHCT-
PYKIUH, NEHCTBYIOIINE B JaHHOW OTpaciii MPOMBIIIIEHHOCTH, a TaKXKe Jpyrue HOpMaTUBHbBIE J10-
KYMEHTBI, OTIpeAEISIONINE MpaBUiia SKCIUTyaTallud B3PbIBO3AIIMUILEHHOTO AIEKTPOOOOPYA0BaHUS.

2.2 IloaroroBka MOAyJisl K HCIOJIb30BAHUIO

ITocne momyueHus, JUIMTEIBHOTO XPAHEHUS WU TPAHCIOPTHPOBAHUS MOAYJEH B TpaHC-
MOPTHOM Tape HEOOXOAMMO MPOU3BECTU BHEIIHUN OCMOTP TPAHCIIOPTHOIO M YKJIAJIOUHBIX SIIUKOB
Y TIPOBEPUTH LIEITOCTHOCTD YIIAKOBKH.

ITpu oOHapyKeHUU HapyIIEHUs LETOCTHOCTH TPAHCIIOPTHON MIIM YKJIaJOYHON Tapbl HE0O-
XOAMMO COOOLIUTH O HAPYIICHUH MPEANPHUATHIO - H3TOTOBUTENO. JlanbHeias sKCIuTyaTanus Mo-
JlyJisl BO3MOKHA TOJIBKO C pa3pelieHUsl MPEANPUATHS - U3TOTOBUTEISL.

Ecnu 1ies1ocTHOCTE Taphl HE HapyIIeHa, MOIYJIb CIELYET U3BJIeYb U3 YIIAKOBKH, IPOBECTU
BHEUIHUI OCMOTpP Ha OTCYTCTBHUE MEXaHMYECKHMX IOBPEKIEHUN U NPOBEPUTH COOTBETCTBHE KOM-
IUIEKTHOCTH NacropTy.

B cnyuae xpaHeHMsI UM TPAHCHIOPTHUPOBAHUS MOJYJI IPU TEMIEPAType HUXKE HYJS rpa-
JIyCOB, BBIIEP’KATh €r0 B HOPMAJIBHBIX YCJIOBUSAX B TCUEHUH 12 4acos.

2.2.1 Ilopaook ycmanosku
[lepen HauasoM MOHTa)xka MOAYJb CIEAYET OCMOTPETh U MPOBEPHUTH 3a3E€MIISIIOIIEE YCT-
PONCTBO, LIEIOCTHOCTh BJIEMEHTOB ILIATHI, IIEYATHBIX IPOBOAHUKOB M OTCYTCTBHE IMOBPEKICHUN
pa3beEMOB.
IIpu nepBoHAYAIBHON YCTAHOBKE MOAYJIEH CIIEAYET BBIIIOJIHUTD CIEAYIOLUE ACUCTBUSA:
1. yCTaHOBUTH MOAYJIb B Kapkac kKoHTposuiepa DSC-2000, obecrieunB Haie)KHOE COEIH-
HeHHe pazbéMa X1 ¢ COOTBETCTBYIOIIUM Pa3bEMOM KPOCCOBOM IIIATHI U 3aTSAHYTh
KPENE)KHBIE BUHTBHI.
2. TOAKIIOYHMTH CUTHAJIbHBIE KaOeIu B COOTBETCTBUU C LIOKOJIEBKOM Pa3beMOB MOIYJIS .
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HpI/ICoe,Z[I/IHCHI/IC U OTCOCAUHCHUC PAa3bEMOB MOAYJIA NOJIKHO IIPOU3BOAUTHCA IIPU OTKIIHO-
YCHHOM IIMTAaHHUH.

2.3 Hcnoab3oBaHue MOAYJIA

[Ipexxae yeM Havyath paboOTy ¢ MOIYJIEM, HEOOXOIUMO O3HAKOMHTBCS C DKCIUTyaTaI[MOH-
HOM JOKYMEHTAIUEeN U KOHCTPYKIIUEH MOTYJIS.

[IpucoenrHenne u OTCOEAUHEHUE Pa3bEeMOB MOYJIA JOJIKHO MPOU3BOAUTHCS MPU OTKIIIO-
yeHHOM nutanuu. [Iponssenure coeqMHEHUE MOAYJIA C IEPCOHAIBHBIM KOMIIBIOTEPOM ISl 3arpy3-
KM TI0JIb30BATEIBCKOW MPOrPaMMBbI, KaK IMTOKA3aHO B MPHIIOKEHHUH J].

Ecmu (IIIT) yxe comep UT KOPPEKTHYIO MPOTrpaMmy MOJIb30BATENS, TO ONEpPalMOHHAS
cUCTeMa HauMHaeT ee BBIMOJIHEHUE. B mo0oM citydae npu 3amycke onepanoHHas cucTeMa Mpou3-
BOJMUT CaMOTECTUPOBaHUE MOYJs. Ecinu B pe3ynbraTe caMOAMarHOCTUKH OOHAPYKUBAIOTCA HEHC-
MIPaBHOCTH, TO COOTBETCTBYIOIIEE COOOIICHNE BRIBOAUTCS HA AUCIUICH M JATbHEHIIHIA 3ayCK MPH-
OCTaHaBJIMBAETCS.

3 TEXHUYECKOE OBCJIYKUBAHHUE

Haxonsmmiics B KCIDTyaTaliid MOAYJIb TpeOyeT Mpu MPOBEICHUU PETIIAMEHTHBIX padoT
MIPOBOJIUTH KOHTPOJIb HAMPSDKEHUS JIMTHEBOW OaTapen. batapes MmoiexxuT 3aMeHe, eclid ee Harpsi-
JKEHHE cocTaBisgeT MeHee 2,8 B.

4 TEKYIIU PEMOHT

MOI{y.HL ABJIICTCA BOCCTAHABJIMBACMBIM W PEMOHTHO-IIPUTOJHBIM HU3ACIIUCM. B nepuon
HKCIUTyaTalluu B ClIydasx, He TPeOyIOUIMX 3aBOJCKOIO PEMOHTA (MM BbI30Ba OpUrajbl Mpearnpu-
ATHSA-U3TOTOBUTEINS ) MOTPEOUTEIIO pa3peliaeTcsi CBOMMH CHIIaMU MTPOU3BOJUTH 3aMEHY BBILIEAIINX
H3 CTPOA MO,Z[y.]ICfI 3ane6OBaHHBIX WJIN TTOJIYUCHHBIX Y NPCANIPUATHUA-U3TOTOBUTCIIA.

CBeneHHUsT 0 HEUCIIPABHOCTSX 3aHOCATCA B pasien “YdeT HEMCIPABHOCTEH IpPH KCILTya-
Taluu’ Macnopra.
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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 CIEYIOLIUE MapaMeTphbl 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 ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

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

Anpeca mporpaMMHO-JIOCTYITHBIX YCTPOMCTB MPUBEACHBI B Ta0HIIC 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

*_ MMPOCTPAHCTBO MaMATHU, OCTAJIBHOC BBOJa-BbIBOAA.
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[ Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

Ipuio:xkenne b.

BHemnuii BUI MoayJisi.

o | [
BAE-T

L-R-L-N-L-B-1-0 1]
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¥4 Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

IIpuio:xxkenne B.
BHemHuii B 1U1aT MOXYJIS.

Buaemnuii Bua miaatsl CPU-31A.

Line 0 Jumpers Line 1 Jumpers
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[Tepembruka J1 mpon3BOAUT MOAKITIOUEHUE TUTHEBOM OaTtapen B1 k Takum ycTpoiicTBaM MOIYJIs
KaK SHEProHEe3aBUCUMAasl ONIEPATUBHAS MAMSTh M YacChl peajibHOIO BPEMEHHU. 3aBOJICKasl yCTAaHOBKA —
3aMkHYyTa. [lepen HauanoM sKCIUTyaTaluy MOLYJIS CIEAYET YAAIUTh U30JIUPYIOIINNA CTUKEp!

DIIeKTpUUECKOe coryiacoBaHue KaHana cBsi3u “Line (0, BBIXOIAIIETO Ha KPOCCOBYIO IIJIATy, OCYIIIe-
CTBIISIETCA C TOMOIIIBIO IEpEMbIUEK-3aMbIkaTenel J2-J4. Haznauenue nepempluek clieyomee:
- Ilepembiuka J2 cy>XUT JIJIsl TOAKIIOYEHUST «HHUXKHETO» PE3UCTOPa CMEIICHUS JIMHUU, HO-
MuHanoMm 750 Om. 3aBojcKkast ycTaHOBKA — 3aMKHYTa.
- [lepembruka J3 cayXKHUT JU1sl HOJIKIIFOUEHHS] «BEPXHErO» PE3UCTOPA CMEILEHUS IMHUU, HO-
MuHanoM 750 OM. 3aBoacKasl yCTaHOBKA — 3aMKHYTA.
- Ilepembiuka J4 coy>XUT 7151 HOAKIIOYEHHUST IEHTPATBHOTO PE3UCTOPA COTJIACOBAHUS JIHU-
Huu, HoMuHAIOM 120 OM. 3aBojICKast yCTaHOBKA — 3aMKHYTa.
DIIeKTpUUYECKOe COoTJIacOBaHMEe KaHaa cBs3u “Line 17, Tak ke BBIXOJIAIIETO HA KPOCCOBYIO TUIATY,
OCYLIECTBIIAETCS € IOMOLIBIO IIepeMblYeK-3aMbIkaTene J5-J7. HazHaueHue nepeMblyek clienyro-

mece:
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¥4 Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

- [Iepempruka J5 CityKUT Uil TOAKIIIOUYEHNST «HHUYKHETO» PE3UCTOpPA CMEILEHUS JIMHUU, 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 miatst CPU-31A (mpoaosskenue).

FLASH USER PROGRAM

[ | FLASH OS
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0F % e o_pg
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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

[Tepexmtouarens SW1 ciayXUT Ui HOJKIIOUEHHUS CMEIIaonux pe3uctopos 750 OM B kaHaJb
“Line 2”, “Line 3” u “COMO”:

- SW1.1 cmy>XuT AJ1 NOAKIIIOUEHUS «HUKHETO» pe3ucTopa kaHana “Line 2”. 3aBoackas ycTaHOBKa
_ ‘CON”

- SW1.2 ciry>xuT U1 MOAKITIOUEHUS «BEPXHEro» pe3ucropa kaHana “Line 2”. 3aBoackas ycTaHOBKa
_ CCON”

- SW1.3 cimyXuT AJ1 NOAKIIIOUEHUS «HUKHET0» pe3ucTtopa kaHana “COMO”. 3aBojackast ycTaHOBKa
_ ‘CON”

- SW1.4 cimy>xuT i1 NOAKIIIOUEHUS «BEPXHEro» pesuctopa kaHaina “COMO”. 3aBoxckas ycTaHOBKa
_ CCON”

- SW1.5 cimy>Xut 1)1 NOAKIIIOUEHUS «HUKHET0» pe3ncTopa kaHana “Line 3”,. 3aBojckas yCTaHOB-
Ka _ ‘CON”

- SW1.6 ciyxuT U1t MOAKITIOYEHUS «BEPXHEro» pe3ucropa kaHana “Line 3”,. 3aBojckast yCTaHOB-
Ka _ SCON”
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¥4 Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

Buemrnmii Bua miaatel DP-31A.
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Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

Ipuiaoxenne I'.

CTpyKkTypHasi cxemMa MOYJIsl.

W 20 < Internal Address/Data Bus < >
— VA
)l T j B
‘ - (o0 |[ URRT [ USB
Line 0 PEB 0 Khddee psitiz [{ btz || o N
- - ‘ FLASH
RS483 |_] 1_, Al A
Line 1 180 /‘\,E> @ 64Kx8
11y 457,21 2m186CU-4
v DC-IC 4 . %6 N
T Iodress A FLASH
& AR I> _L> ez )| FLAS
36z (:E:) 512Kx8
I LNy
— | Line? PiB 1 K Iddress <I> 37 <I>
X2 ) 0 sy SRAM
RS485 Tess y
‘ DI/-R I DATA
Line 3 150 Dat “DEN b
_ @ > 128Kx8
N bl
B flatchDog UM N 10/10%
-PCS6 Reset T . ase-
COM0 150 HSURRT  ppory — |.|, TGS ) izt IJ;LI
W1
R232 (:E") fiksB
il URRT
T N xternal
PortInt Input Address/ module
PortIn- Port PI018 Interface
K Data 4 128Kx8
PortOut+ Output
PortOut- Port PI017 o
038-3 i, R ]
USBt @ . - W
+ ~ X3 S 16x4 -1
o Tnhin pross OB @“a s
N
InhOut+
InhOut- InhOut -PCS4 PI0
DISPLAY
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¥4 Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

Hpuiaoxenne /1.

IMoaxarouyenue k IBM PC nmo RS-232.

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

Ipuio:xenne E.

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

+24V ov
vD /]
AN )
CPU-31C
X2 g
100mA
max
PortOut+ 18
PortOut-— 26
5mA max SB
N I
PortIn+ 24 +24V
PortIn-— 25 ov
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¥4 Mopyns ieHTpaabHOro mpoieccopHoro ycrpoiictea CPU-31C

IMpuniaoxenne 7K.

Tloaxkarouyenue k kanaaam RS-485.

CPU-31C N .

- : X B Rs-485
= B |10 -_ g B pEvIicE
O G |19 * Py GND

R | 11 l
o M X . X B Rrs-ass5
2 B |13 - - ) B DEVICE
z . .
A G| T , .............. ! T GNP

R | 5
o ] ° : . X A Rs-485
i) g .
2 B |15 - ; i B DEVICE
7G| 16 = = ; GND
H @ .

o | o

R R

100 100

ITpumeuanue: [Ipumepsl noaxmouenus no RS-485.

1. Kanan COMO co croponst moayiist CPU-31C siBnsiercs KpallHUM YCTPOMCTBOM CETH.
BayTtpenHnuii cornacyromuii pe3uctop nojakitoueH. CTOpoHHEE YCTPOMCTBO TaKke Kpail-
Hee B CeTH U TpeOyeT BHELIHETO COIJIacyIOUIero pe3ucTopa. 3a3eMiIeHUe SKpaHa B OJTHOM
TOYKE.

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 YCTPOMCTBO — MPOMEKYTOUHOE B CETH. 3a3eMIICHHE IKpaHa 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 Mepeaaun JaHHBIX, CIEeIyeT MPaBUIbHO CMECTUTD MMOTEHIIUAT INHUU
CBsI3U Ha (DOHE HEAKTHBHBIX NEPEAATIYMKOB yCTPOUCTB! JIJIst 3TOT0 K TMHUU TOKITIOYAIOT-
Csl cMellarolue pe3ucTopbl HoMuHanoM 750 Om (cM. npunoxenue B).
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Monmynb nieHTpabHOro npoueccopHoro yerporcrsa CPU-31C

e
B A7
o -ucs

B

e

-LCS

T

o AE

IIpunioxenne 3.
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