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[ MoyIib IIEHTPATIBHOTO MpoleccopHoro yerpoiictea CPU-03C

Hacrosimee pykoBoacTBoO no skcmtyaraiuu (PD) npeana3znaueHo U1l 03HAKOMIIEHUS JIUIL, SKC-
IUTyaTUPYIOIIUX MOJIyJIb IIEHTpaIbHOTO mporeccopHoro ycrpoiictea CPU-03C, B nanbHeifiem — Mo-
NlyJib, C YCTPOWCTBOM M MPUHIUIIOM pabOThl, OCHOBHBIMM ITPaBUJIAMHU JKCILITyaTaIllK, 00CITYKUBAHUS 1
TPAHCHOPTHPOBAHUS MOLyJIsl. J{71st GoJiee mOJHOrO MmpejcTaBiIeHus 0 padoTe MoyJsi, B PO nmpuBeneHa
CTPYKTypHasl CXeMa, €€ ONUCAHKE U IIOKOJIEBKH PA3bEMOB.

K pabote ¢ Momynem A0OMyCKarOTCs JIMIA, U3YUYUBIINE HACTOSALINH JOKYMEHT U COOTBETCTBEHHO
ATTECTOBAHHBIC.

Bce paboTsl B mporiecce 3KCIulyaTalldd MOJYJIsSi TPOU3BOJUTE C MPUMEHEHUEM Mep 3allUThl OT
CTaTU4ecKoro ajekrTpudectBa. IIpu pabote ¢ MomyiaeM He JOMYCKAIOTCs yJapbl, MEXaHHUUYECKUE MO-
BPEXKJIEHU S, TIPUIIOKEHNE OOJIBITUX YCUIIUH TIPU CTHIKOBKE Pa3bheMOB.
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[ MoyIib IIEHTPATIBHOTO MpoleccopHoro yerpoiictea CPU-03C

1 OIIMCAHUE U PABOTA

1.1 Ha3nauenue Moay/ist

[TonnHOE HaMMeHOBaHUE MOTYJIS:

Moayas neHTpaiabHoro npomeccopHnoro yerpoiicrea CPU-03C  AJIT'B. 426469.035.

Momyns ipenHa3HaueH i paboThl B cOCTaBe KOHTPOJIIEPOB TEXHOJIOTHIECKOTO 000pyI0BaHUs
cepun «9K-2000» B kadecTBe ycTpoicTBa yrpaBieHus. Moaylb OTHOCUTCS K 3IIEKTPOOOOPYA0BAHUIO
0O0IIeT0 UCTIOTHEHHUS.

Momyns siBsieTcsl BOCCTaHABIMBAEMBIM U PEMOHTHOTIPUTOIHBIM H3JIENNEM, MpeHa3HAYeHHBIM
JUTSI KPYTJIOCYTOUHOM HEMpPepBhIBHON SKCILTyaTaIllid ¢ BO3MOXXHOCTHIO MHOTOKPATHOTO BKIJIIOUEHUS U
BBIKJTFOUEHHUSI SJIEKTPOITUTAHUS B TEUEHUE CYTOK.

PaGoune ycnoBus sKCITyaTalvu:

e TeMriepaTypa okpyxaroiero Bozayxa oT muaycl0° C mo mmoc 60° C (6e3 xoHeHcaIun
BIIaru);

®  OTHOCHTEIIbHAS BIAXKHOCTB BO3/yXa 10 95% mpu Temneparype mioc 25° C;

e armocdepHoe maBnenue ot 84 mo 107 xIla.

1.2 Texuuveckue XapakTepHUCTHKH MOIY.JIS
Texandyeckre XapakKTEPUCTHUKHA MOYJISl TPUBEACHBI B Ta0HIE 1.

Tabnuna 1

Tun napamerpa Beanuunna IIpumeuanue
Tun nmpoueccopa Am186CU AMD
TakToBas yacrora mporeccopa, MI 1 50
O06beM mamsITH ONepalliOHHON CUCTEMBI,
Koaiit 64
O6beM mamsTH TporpamMmM MOJIH30BaATENS,
Koaiit S12
O06beM PHeproHe3aBUCUMON TTaMSTH JTaH-
HBIX, KOaiT 128
KonmdecTBO ypoBHEH mMpepbIBaHUS 26 N3 Hux 8 BHyTpeHHHX
KonudectBo nporpammupyeMbix 16-tu Out- 3
HBIX TaliMepoB
KonudecTBo sHEeprone3aBUCUMBIX Taiime- 1
pos/kanennapeit RTC
KonudecTBo kaHaI0B HU3KOCKOPOCTHBIX CkopocTth 10
MoclieIoBaTeTbHBIX HHTep(helicoB 2 115200/460800 6uT/cex,

ASYNC, SYNC
KonmdecTBo kaHaIOB BEICOKOCKOPOCTHBIX CxopocTth 10
IocyeIoBaTeTbHBIX HHTEep(eicoB 2 2,304 M6urt/cek,
ASYNC, BISYNC, SDLC

KomnmdecTtBo afipecyeMbIX Moyiel CBS3H € 12
00BEKTOM
KonudecTBo ceMucerMeHTHBIX WHIUKATO- 1
poB oTOOpaskeHHs HH(POPMAITHH
KonnuecTBO CUTHATIOB KOHTPOJIS COCTOSTHUS 1 10 MA max
BHEIIMHEH aKKyMYJISITOpHOI OaTapen I'aasB. m3oaup. 2500V
KonnuecTBO BXO/THBIX HHUITUATHBHBIX CHUT- 10 MA max
HaJIOB 1 I'aasB. m3oamp. 2500V
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ITpogomxenne Tabunib! 1

Tun napamerpa Beanuuna IIpumeuanue
KonundecTBO MOPTOB AMCKPETHOTO BBOJIA 1 24B, 10 MA max
I'anbB. w3omp. 2500V
KonurdecTBO MOPTOB AMCKPETHOTO BHIBOJIA 1 24B, 100 MA max
I'anbB. w3omp. 2500V
KomuuecTBo kananoB Ethernet 1
KommgectBo xananoB USB 1
KonmyecTBO BEIXOIHBIX CHTHAJIOB HHINKA- 24 B, 100 mA
1
IIMH UCTIPABHOCTH I'aasB. m3oamp. 2500V
KomuyecTBO BXOTHBIX CUTHATIOB OJIOKHPOB- 1 24 B, SmMA
KA I'aasB. m3oaup. 2500V
Toxk motpebaeHust, MA, He Oosee 800 475B-5.25B
["aGapuTtHble pa3Mepsl, MM
JUTMHA ¢ KadeeM 450
U pHHA 130
riyOnHa 27
Macca, xr 0.5

1.3 CocrtaB moayas

B Ilpunoxennn B mokazana cTpykTypHasi cxema MOIyJs. MoJyllb COCTOUT W3 CIIETYIOIIMX
OCHOBHBIX (DYHKIIMOHAITLHBIX Y3JIOB!

MeHTpaIbHBIHN mporeccop, CPU;
peructp aapeca, RG;

Oy¢ep nanubix, BF;

cyniepu3op CPU, Supervisory circuits;

JIByXKaHAJIbHOE YCTPOMCTBO MocieoBareabHoro oomena, Uart;

nuTheBas 0arapesi ¢ MOHUTOpPOM, Battery monitor;
namsITh oreparonnoi cucremsl, Flash OS;
namsITh mporpamm nois3oBatens, Flash User;
oriepaTUBHAs TaMsITh JTJaHHBIX, Nonvolatile Ram;

yYCTPOHCTBO BBICOKOCKOPOCTHOTO 0OMEeHa JaHHbIMU, Serocco M;

KOHTpoJuiep npepbianus, PIC;

Taiimep / kasensaps, RTC;

dbopmupoBarens curnana ucnpasHoct, INHIBIT;
ceMHcerMeHTHbI nHaukatop, DISPLAY;

pPEruCTp CUTHAJIOB cocTosiHus, Input Reg;

yCTpo#CTBO ynpasienus u Bioopku, Control Device;
Oydep maructpanm ganusix moayneit YCO, BF;
Oydepusie peructpsl Maructpainu moayieit YCO , RG;
ycrpoiicteo USB;

ycrpoiictBo Eternet, WizNet;

MoPT JIMCKPETHOTO BBOJIA/BRIBOIA, Discrete input/output port.
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1.4 YcrpoiicTBo 1 padoTa MoayJIst

1.4.1 Koncmpyxyus u ycmanosxa

KoHCTpYKTHBHO MO/ Th BBIITOJIHEH B BUJIE ABYXCTOPOHHEH YeThIPEeXCIONHON MeYaTHO! TIaThl ¢
3aKperyieHHOM Ha Hell BHUHTaMM MiaHKoW. BHemnuii Bua mMoxyns mokazaH B [Ipmnoxenun b. Ha
manke ycraHosieH TymO7ep “JOB / DEBUG”, oT monokeHHsl KOTOPOro 3aBUCUT PEKUM pabOThI MO-
nyns “Pabota” mmu “Otmanka”. B mimaHke BBITOTHEHBI OTBEpCTHS MO cBeToauoa “RUN”, KHONKY
“RESET” u «DISPLAY», a Takxe oTBepcTus s coenuHeHus: ¢ pazsémamu USB u Ethernet (cwm.
[Tpunoxenue A). B kauecTBe uHTep(elicHOTO pazbema ucnonb3yercs coequautens AMP Bunka X1
164354-4. Jlnga npeononeHus] YCUIUS COUJICHEHUS MPU U3BJICUEHUH MOJYJS M3 OTBETHOTO pa3zbeMa
naTel kKpoccoBoil CR Ha mitaHke yCTaHOBJIEH pblYar-BhHITAIKHABATENb.

[TonkmoueHne BHENTHUX YCTPOMCTB, paboTaromux B ctanaaptax RS232 u RS485, a takxke psaa
JTOTIOJTHUTENTFHBIX CUTHAJIOB, OCYIIIECTBISIETCS yepe3 Kademb, pacmassHHbIA M 3aKpeTIeHHbIH Ha TiiaTe
MOJYJSl ¥ 3akaHuuBaromuiics coequautenem PC50 (pozetka X2).

Ha nepenneii nnanke HaHeceHa HAINMUCh, HA KOTOPOH yKa3aHa MPHUHAIIEKHOCTh MOTYJIS K KOH-
Tposmepam cepun DK-2000 u HaMMeHOBaHUE MOJTYJISL.

1.4.2  Cmpyxkmypnas cxema Mmonyns mokazana B [Ipmnoxenun B. B xauectBe yenmpanvrozco
npoyeccopa (CPU) ucnonp3yercst 16-Tu pa3psiiHbIA BBICOKOTTPOU3BOAUTENHHBI MHUKPOTIPOIIECCOP
Am186CU ¢upmer AMD. CPU TakTupyercsi BHENIHUM TeHepatopoM dactotoi 25 MIn. Bryrpm
mporeccopa TaKTOBasi yacToTa yaBauBaeTcss W cocrapiser S0 MIm. Jlns agpecammy mamsiTd mpo-
rpamMm, JTAaHHBIX W TIepuEepUiHBIX YCTPOWCTB UCTIONb3yeTes muHa afapeca A0 — A19, dopmupyemas
peructpamu RG, BbImonHeHHBIX Ha 6a3e Mukpocxem tura 74HCS573. 8-mu paspsiaHast MHA JaHHBIX
D0 — D7 popmupyercs nByHampasieHHbIM Oydgepom BF, BeIoTHEHHBIM Ha 0a3e MUKPOCXEMBI THITA
74HC245 u ynpaBnsiembim curHanamu (-DEN) u (DT/-R). Jlnst opranu3anuu HaJIeXKHOTO 3aIrycka
CPU wucnonp3yercst ycmpoucmeo cynepeu3opa yeHmpaibio2o npoyeccopa (Supervisory circuits,
CIII) BemonHerHOe Ha 0aze MuKpocxeMbl MAX691 ¢upmer “Maxim”. Cymepuzop (popmupyer
curnan copoca CPU npu nojiadue 3JIeKTPONUTAHMUSI, a TaKKe Mpu cO0e MPOorpaMMBbl, KOT/1a TOCTIEeIHSISI
He (opmupyer curHana mnepesamycka (—WD) ¢ mepuogom He Gomee 1,6 cexynapl. Ilepembruka J17,
€CJIM 3aMKHYTa, AT BO3MOXHOCTh U3MEHUTH Tepuoj copoca a0 BenuuuHbl 0,1 cekyHabl. 3aBockast
ycranoBka — pazomkHyTta. CHII ¢popmupyer Takke CUTHAI O HEJOMYCTHMOM CHHKEHHH JIEKTPOITH-
TaHust 10 ypoBHs 4,75 B, koTopsiii mo1aeTcs Ha Bxo1 Hemackupyemoro npepbisanust NMI BUC CPU.
Kpome Toro CIII obecrieunBaeT KOPPEKTHBIA ITEpeX0]] Ha BJIEKTPONMTAHWE 3HEProHE3aBHCHMBIX
ycrpoiicTB (O3Y naHHBIX U TaliMep-KaJleHIaph PEAIbHOTO BPEMEHH) OT JIMTHEBOM OaTapen Hampsike-
HueM 3B Tpu mpomaiaHuM MTATHOTO ANEKTPONUTaHus. JJIsl kKonmpons cocmosnus tumueol 6ama-
peu WCIIOJH30BaHA crienuanu3upoBannas Mukpocxema (Battery Monitor) DS1314 ¢upmser Dallas
Semiconductor, popmupyromiast curnan npepsiBanust INT6 mporieccopa py CHIKEHUH HAIPSHKEHUS
Ha OGatapee 710 ypoBHs 2,7 B 1 menee. KoHTposib TPOU3BOIUTCS OJIMH pa3 B CYTKH, IyTeM IOJIKITIOUE-
HUS Ha | CEeKyHIy BHYTPEHHEr0 HArpy304HOTO Pe3UCTOpa CONpoTHBICHHEM 1,2 MoM u H3MepeHus
NaJIeHNsI HallPsKEHMsI Ha HEM.

1.4.3 Hamame npoepamm coctout u3 FLASH omnepammonnoii cucremsl o0wemom 64 KoaiT,
BEIOMpaemMbiM HU3KAM ypoBHeM Ha JimHHH (—CEROM), dhopMupyeMbIM yCTPOWCTBOM YIIPABJICHUS H
BBIOOpKH (Control Device) u FLASH nporpamm monws3oBarens oosemom 512 Koaiit. Bo Bpemst ot-
JIAJIKA TIOJTH30BATEILCKOW MporpaMmbl HeoOxo Mo nieperectu tymosiep “JOB — DEBUG™, pacnoso-
JKEHHBIM Ha mepeanel mianke Moayisi, B nonoxenue “DEBUG”, uto pa3pemaer 3anuch Kojaa mpo-
rpammebl niosib3oBarenis B0 FLASH namsates. B monoxenuun “JOB” momudukamnms 3arpyKeHHOTO Koa
3anpermena. HeoOxoaumo yunuThIBaTh KOJIMYECTBO ITUKIIOB 3amuch BO FLASH mamste. OHO HE 10mK-
HO nipeBbIaTh kojudecTBa 100000 pa3. FLASH mporpamwm monb30BaTesnist BRIOUpAETCsSs HU3KUM YPOB-
Hem Ha JuHUKM (~CEFLASH), ¢opmupyembiM ycTpoiicTBoM yrpaBieHusi u Bbioopku (Control
Device).
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[ MoyIib IIEHTPATIBHOTO MpoleccopHoro yerpoiictea CPU-03C

1.4.4  Hamame oannvix (Nonvolatile Ram) npencraBnser coboit cratuueckoe O3V emKo-
cThio 10 128 Ko6aiiT. OHO sIBIsIeTCSl SHEPrOHE3aBUCUMBIM M TTPH OTCYTCTBHM HITATHOTO 3JIEKTPONUTA-
Hus +5B obecrieunBaeT COXpaHHOCTH JaHHBIX TPU MOJKIIOYEHHOHN JTUTHEBON GaTapee (TOk moTpedie-
Hus He Oonee 8 MKA). BeiOupaetcst Hu3kuM ypoBHeM Ha JuHuM (—LCS).

1.4.5  Ycempoticmeo evibopa nopmog nepugheputinolx ycmpoucme, 6xoosujee 8 cocmas ycm-
poticmea ynparienus u Beioopku (Control Device), mpeicrasnsier coboit aemudparop, mO3BOJISIO-
muii BEIOpaTh § mepudepuitHpx ycTpoiictB Moayisi. Beibopka YIIITY Bo3MOXKHA TUITE TPH HATHYAA
HU3KOTO ypoBHS Ha nHUH (—PCS6). Ilepeuens nmepudepuitHpIX ycTpoicTB TpUBeieH B TabmuIIe 2.

Tabmnuua 2
N Bri6panHoe ycTpoiicTBO A7 A6 A5 A4
1 BUC PIC 8259 16 6aiitr /O R/W 1 0 0 0
2 Curaan INTA, 16 6aiitr I/O R 1 0 0 1
3 C6poc cobetBernoro Inhibit, 16 6aiit /O W 1 0 1 0
4 | UC RTC (gacwr) 16 6aiitr /0 R/W 1 0 1 1
5  WatchDog 16 6aiit /O W 1 1 0 0
6  Inhibit 16 6aiitr /O W 1 1 0 1
7  Display buffer 16 6aiir /O W 1 1 1 0
8  Input buffer 16 6aiir /O R 1 1 1 1

1.4.6  Yempoiicmeo vicoxockopocmHno2o obmena OanubimMu TIO TTOCIIeOBaTeTFHBIM KaHallaM
(Serocco M,YBO) peanuzoBano Ha 6aze BUC PEB 23532 ¢upmst “Infineon” u 3anumaet B mpo-
CTpaHCTBE BBOJIa-BBIBOJa 30HY B 256 OaiiT. Bribopka YBO mpou3BOIUTCS TpH HAIWYMH HU3KOTO
ypoBHst Ha nmuHuU —CSPEB (PIO14/PCS1). OHO 00pa3yeT JBa HE3aBUCUMBIX TalbBaHUYECKH Pa3Bs-
3aHHbIX kaHana RS485 LINE 2 u LINE 3, pabotaromux Ha ckopoctu a0 2,304 Mo B craHgapTax
ASYNC, BISYNC, HDLC/SDLC. C nomomsto niepeximroudateneir SW3 u SW1, SW5.1 3amaercs coot-
BETCTBEHHO CETEBOH aJpec U CKOPOCTh OOMEHA 10 TOKATHHONH MEXKOHTPOJIEPHOHN CEeTH 10 KaHaTy A
(cm. Tabnuriel 3 U 4), a ¢ momotnkio nepekarodareneit SW4 u SW2, SW5.2 cooTBeTCTBEHHO 0 KaHATY
B (cm. Tabnunibt 5 u 6).

Tabnwmna 3
IlepexaouaTean SW3 Anpec
SW3.1 SW3.2 SW3.3 SW3.4 SW3.5 SW3.6
Off Off Off Off Off Off 0
On Off Off Off Off Off 1
Off On Off Off Off Off 2
On On Off Off Off Off 3
Off Off On Off Off Off 4
On Off On Off Off Off 5
Off On On Off Off Off 6
On On On Off Off Off 7
Off Off Off On Off Off 8
On Off Off On Off Off 9
Off On Off On Off Off 10
On On Off On Off Off 11
Off Off On On Off Off 12
On Off On On Off Off 13
Off On On On Off Off 14
On On On On Off Off 15
Off Off Off Off On Off 16
On Off Off Off On Off 17
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ITpogomxenne Tabnib 3

Ilepexaouyatean SW3 Anpec
SW3.1 SW3.2 SW3.3 SW3.4 SW3.5 SW3.6
Off On Off Off On Off 18
On On Off Off On Off 19
Off Off On Off On Off 20
On Off On Off On Off 21
Off On On Off On Off 22
On On On Off On Off 23
Off Off Off On On Off 24
On Off Off On On Off 25
Off On Off On On Off 26
On On Off On On Off 27
Off Off On On On Off 28
On Off On On On Off 29
Off On On On On Off 30
On On On On On Off 31
Off Off Off Off Off On 32
On Off Off Off Off On 33
Off On Off Off Off On 34
On On Off Off Off On 35
Off Off On Off Off On 36
On Off On Off Off On 37
Off On On Off Off On 38
On On On Off Off On 39
Off Off Off On Off On 40
On Off Off On Off On 41
Off On Off On Off On 42
On On Off On Off On 43
Off Off On On Off On 44
On Off On On Off On 45
Off On On On Off On 46
On On On On Off On 47
Off Off Off Off On On 48
On Off Off Off On On 49
Off On Off Off On On 50
On On Off Off On On 51
Off Off On Off On On 52
On Off On Off On On 53
Off On On Off On On 54
On On On Off On On 55
Off Off Off On On On 56
On Off Off On On On 57
Off On Off On On On 58
On On Off On On On 59
Off Off On On On On 60
On Off On On On On 61
Off On On On On On 62
On On On On On On 63
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Tabmmmna 4
IlepexarouaTean SW1 u SW5S.1 CkopocTtb,
SWi1.1 SW1.2 SW1.3 SW1.4 SW5.1 bur/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
Tabmmma 5
Ilepexaouatear SW4 Anpec
SW4.1 SW4.2 SW4.3 SW4.4 SW4.5 SW4.6
Off Off Off Off Off Off 0
On Off Off Off Off Off 1
Off On Off Off Off Off 2
On On Off Off Off Off 3
Off Off On Off Off Off 4
On Off On Off Off Off 5
Off On On Off Off Off 6
On On On Off Off Off 7
Off Off Off On Off Off 8
On Off Off On Off Off 9
Off On Off On Off Off 10
On On Off On Off Off 11
Off Off On On Off Off 12
On Off On On Off Off 13
Off On On On Off Off 14
On On On On Off Off 15
Off Off Off Off On Off 16
On Off Off Off On Off 17
Off On Off Off On Off 18
On On Off Off On Off 19
Off Off On Off On Off 20
On Off On Off On Off 21
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ITpoomkenye TabIuIb 5

Ilepexarogarens SW4 Anapec
SwW4.1 SW4.2 SW4.3 SW4.4 SW4.5 SW4.6
Off On On Off On Off 22
On On On Off On Off 23
Off Off Off On On Off 24
On Off Off On On Off 25
Off On Off On On Off 26
On On Off On On Off 27
Off Off On On On Off 28
On Off On On On Off 29
Off On On On On Off 30
On On On On On Off 31
Off Off Off Off Off On 32
On Off Off Off Off On 33
Off On Off Off Off On 34
On On Off Off Off On 35
Off Off On Off Off On 36
On Off On Off Off On 37
Off On On Off Off On 38
On On On Off Off On 39
Off Off Off On Off On 40
On Off Off On Off On 41
Off On Off On Off On 42
On On Off On Off On 43
Off Off On On Off On 44
On Off On On Off On 45
Off On On On Off On 46
On On On On Off On 47
Off Off Off Off On On 48
On Off Off Off On On 49
Off On Off Off On On 50
On On Off Off On On 51
Off Off On Off On On 52
On Off On Off On On 53
Off On On Off On On 54
On On On Off On On 55
Off Off Off On On On 56
On Off Off On On On 57
Off On Off On On On 58
On On Off On On On 59
Off Off On On On On 60
On Off On On On On 61
Off On On On On On 62
On On On On On On 63
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Tabnuna 6
IlepexarouaTesn SW2 u SW5.2 CkopocTtb,
SW2.1 SW2.2 SW2.3 SW2.4 SW5.2 bur/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

[IporpamMmMHBIM 06ecrieueHreM MOyIIst peasin3oBad mporokos MODBUS wunu SDLC.

1.4.7  Cucmema npepwviéanuii BeilloHeHa Ha 6aze BcTpoeHHoro B BUC IIITY BHyTpeHHETro
KOHTpoJiepa npepeiBanuii. HazHaueHne BHemHHUX Bx0a0B npepbiBanuii CPU criemyromiee:

1. INTO — curnan npepsiBanus ot YBO.

2. INTI, INT2 — ne 3aneiiCTBOBaHBI (KaCKaIMPOBAHBI C BHYTPEHHUMH UCTOUYHHUKAMMU).

3. INT3 — BBoj curnana mpepbiBanus oT Tuiaromecta (.

4. INT4 — BBOJ curHasia mpeprIBaHus OT TIaTomMecTa 1.

5. INTS — BBOJ curHaza npepbiBaHus OT TUIATOMECTa 2.

6. INT6 — BBoJ curnazia rnpepbIBaHUSI OT MOHUTOPA JTUTHEBOW OaTtapew.

7. INT7 — BBOJ cuTHAJA MMpEepPhIBAHUS OT TUIATOMECTA 3.

8. INTS8 — BBOJ curnama nmpepsiBanusi oT KoHTposutiepa Ethernet.

9.  Koumponnep npepwvisanus (PIC) peanmnzoBan nHa BUC 8259 u no3sonsier BBectn B CPU
JIOTIOJTHUTEIILHO 8 MCTOYHWUKOB TPUOPHUTETHBIX MPEPHIBAHUN. DTHMH UCTOYHUKAMHU SIB-
JISTFOTCSI CUTHAJIBI MPEPHIBAaHUHN OT IJIATOMECT (CI0TOB) KpoccoBoii miatel CR ¢ HOMepa-
Mmu 4-11. AxtuBHBIN ypoBeHb — Boicokuil. PIC kackaauposan co Bxoqnom PI027 CPU.

10. PIO18 - BBOox curnaia ALARM. [lonp3oBarennckoe mpepriBaHUE, KOTOPOE MOMXHO CO3-
nath, mojias B e TALARM/-ALARM Ttok He Oonee 10 MA. (I"anpBannueckast pa3Bsi3-
ka 1500B).

11. PIOS — BBO curHasna mpepbiBanus OT 9acoB peanbHoro Bpemenu RTC.

12. PIO34 — npepriBanue OT OpTa AUCKPETHOTO BBOJIA.

Kpowme toro, Baytpr BMC CPU, cyiecTBytOT 8 H0MOJIHUTEIBHBIX HCTOYHUKOB TPEPHIBAHUI:

1. 3 npepwiBanus OT 3-X 16-TH OUTHBIX TAMMEPOB-CUETUUKOB.

2. | mpepeiBanme oT mocieaorarensHoro kanana High-Speed UART (COMO).

3. 1 mpepwiBarme oT mociiefoBarepHOr0 Kanana Low-Speed UART (COMI).
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4. 1 nmpepeiBaHMEe OT MocJieI0oBaTeIbHOTO KaHana USB.
5. 2 mpepsiBaHus OT 2-X KaHaioB SmartDMA.

Best cucrema npepreIBaHUH SBIISIETCS TPUOPUTETHOM, YTO MO3BOJISIET TPOTPAMMHO YCTAHABIIN-
BaTh BHICIIUN TPUOPUTET JIFOOOMY U3 HCTOUYHUKOB, B 3aBUCUMOCTH OT peliaeMoi 3a/1auu.

1.4.8  Taiimep-kanenoaps (uacwer) peanpHoro BpeMeHn (RTC) peammszoBan Ha ocHoBe MC
62423 ¢upmbl “Epson’ ¥ TT03BOJISET OCYIIECTBUTH PUBS3KY BBITOJHEHUS MPUKIATHON MPOTPaMMBI K
XO0JIy aCTpOHOMHUYECKOTO BpeMeHU. COEPKUT B CBOEM COCTaBE PETHCTPHI CEKYH]I, MUHYT, YAaCOB, THEH
HeJIeNH, THEeW MecdIla, MecsIleB U roja.

1.4.9  Oxpannviii maimep (WatchDog) peanmzoBan B UC MAX 691. CUII coyxut nns
¢dopmupoBanus curaana copoca CPU mpu mojade 3MeKTpONMUTAHUS, a TAKXKE B cliydyae, €CITi Mocle-
HUU He MPOU3BOAMUT OOpaIlleHUsI Yepe3 YCTPONCTBO YIpaBlIEeHUS U BBIOOPKH MO COOTBETCTBYIOIIEMY
aapecy. WatchDog rapantupyeT mepe3aiyck mporpaMMbl TIOB30BaTeNsl B ciaydae cO6os o Tak Ha3bl-
BaeMOM “‘ropsyeii” BeTBH anroputMma. J[1s ¢opMupoBaHUs CUTHANA “TOPSUUI-XOJNOMHBIN 3amyck’
ciayxart R / C nienouka, HOMUHAJIBI KOTOPO# T0100paHkl TaKUM 00pazoM, 4TO TPH MPOMagaHuH dJeK-
TpomnuTanus Ooliee ueM Ha 2,5 ¢ (¢ TMocneayomuM BoccTanoBIeHeM ) Ha TuHUA C/W MOsSBUTCS BBICO-
KWl ypoBeHb Ha BpeMs He Oonee 0,5 c. 1o coObiTHe WHPOPMUPYET MPOrpaMMHOE obecliedeHune o
HEOOXOJIMMOCTH “XOJIOJTHOTO” 3aITyCcKa ¢ TIOJTHOW WHUIIHATH3AIUEH CUCTEMBI.

Ecnu snektponuranue mponasano Ha MEHbllee BpeMs (MM He Ipomajalio BoBce, a cOpoc mpo-
u3oInen u3-3a ¢o6os), To Ha JuHIU C/W HaAXO0UTCS TOCTOSSHHO HU3KHUH yPOBEHB, UTO TOBOPHUT O HEOO-
XOJIMMOCTH “TOpsiYero’ 3arycka aJlropuT™Ma ¢ 3aJJaHHOW TOYKH ¢ YaCTUYHOW WHUIIHAIU3aIuei.

1.4.10  Cuenan ucnpasnocmu u paspeuienus 6bixo006 (Inhibit).

Inhibit ciryxut s popmupoBanus curaana pasperienus BerxogoB BINH monyneit YCO muc-
KPETHOTO W aHAJIOTOBOTO BBIBOJIA TTPH HOPMAIHHOM (DYHKIIMOHUPOBAHWHM KOHTPOJUIEPA, & TAKkKe WX
HAJ/ICXKHON OJIOKMPOBKM TPH TIEPBOHAYATHFHOM BKIIIOUEHHH TIOCIETHETO (JI0 MOMEHTA TMPOTpPaMMHON
WHUNAAIA3AIIN TIOPTOB BBIBOJIA) MJIM HEOOPATUMOM OTKa3e, KOT/a “Topsianii” mepe3anyck He MpUBel
K BOCCTaHOBIIEHUIO padoTocmocooHocTH. [ToMmumo curaana BINH ¢popmupyrores curaamst INHOUT+
u INHOUT-, no3Bossitoiiue OneHUTh MCIIPABHOCTH KOHTPOJUIEpA TPU BBINOJHEHUHU MOJIb30BATENb-
CKOH Iporpammbl. DJIeKTPUUECKHE XapaKTePUCTUKH 1IeTIH CIIeIyIolIne:

e HOMHWHAJILHOE HampsHKeHue u TOK - 24 B, 100 MA;
e raibBaHWYeCKas paspsizka 2500B.

OtcyrctBue Toka B 1enu INHOUTH/- B Xoje BBINOJIHEHUS MOJIb30BATEIBCKOM IpOrpaMMBbl
MOYHO pacIieHUBaTh Kak HeucnpaBHOCTH Moyt CPU-03C.

®opmuposanue curtasnia BINH u INHOUTH/- Mmoxet ObITh 3a0710KHMpOBaHO TIPH T0aue B L[EMb
INHIN+ u INHIN- nanpspxenust 24 B (Tok He 60see 5 MA), 9TO UCITOJIB3YETCS JUIS OpraHu3anuu “ro-
pstaero pezepBupoBaHus” 2-X koHTpoiuiepoB. Llenu INHOUTH/- nu INHIN+/- nmeror rajibBaHMUECKYIO
pa3BsI3Ky.

®opmuporatens curHaia Inhibit BeimoHeH HA SIEMEHTaX MUKPOCXEM MK IYIETO OTHOBHOpATO-
pa, xommapatopa U R/C nenouku. TanTtanoBeiii koHaeHcatop C74 umMeer pa3ivuHbIe MOCTOSIHHBIE
BpeMEeHHM 3apsja U paspsaa. [loBbilieHne HaNpsbKeHus 3apsiia 10 YPOBHS, HE0OX0umMoro i cpada-
THIBAHUSI KOMIIaparopa (M Kak CcIleJCTBHME MMOSBICHHE pa3pelalolero CUrHajia HU3KOro ypOBHSI Ha
muann BINH), mocturaercs 3a 30 — 40 uMImyIbcoB JUMTENBHOCTRIO | Mc 1 ieprozom 10 mc, popmu-
pyeMbIx ogHOBHOpaTtopoM. OHOBHOpPATOP B CBOIO OYEpE b YIpaBisieTcs: mporpaMmuo depe3 Control
Device o nmunaun (-INH). 310 cobniTre mpoucxoaut npumepro uepes 0.8 ¢ mocie 3amycka moib30Ba-
TEJIBCKOHM TPOTPAMMBIL, YTO UCKITIOYAET MOSIBIIEHUE JIOKHOTO Pa3penraonero CHTHaa MNPy BKITIOUYESHHH
ANIEKTPOTTUTAHNSI.

[Tpu mpexpamenuu oopamenwii k Gopmuporatemo Inhibit, curaan (BINH) nepexonut B co-
CTOSTHUE BBICOKOTO YPOBHSI IIPUMEPHO uepe3 2 ¢ u aaer ycrpoilctsy WatchDog Bo3MOXHOCTE O/1HOM
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TIOTIBITKY Tiepe3anycka. Ecim mociie Hee paboToCIIOCOOHOCTH HE BOCCTAHOBHIIACKH, TO Yepe3 YKa3aHHOe
BpeMsI TIPOMCXOJUT BBIKIIOYeHHE BceX BbIX0J0B M Ienb INHOUT+/- obecrounBaercsa. CocrosiHue
curHana (BINH) unnutnupyercs csetoaunonom “RUN”, pacrosnoxeHHBIM Ha TIEPEIHEH TIIaHKE MOTY-
TSI,

1.4.11 Pecucmp oucnnes (Display) Beimonaen Ha 6aze UC 74HC377 u npenana3HaueH 1ist 00-
CITy’KUBAHHUSI TUIATHl CEMUCETMEHTHOTO UHANKATOPA C TOKOOTPAaHUUUBAIOIINME pe3ucTtopamu. Kaxapiit
BbIX0J peructpa Display o6cmykuBaeT cBoit cermMeHT WHAUKaTopa. [Ipu 3TOM cerMeHT CBETHTCS MpH
HaJUYUHM HAa COOTBETCTBYIOIIEM BBIXOJE HaMpsDKEHUs HU3KOTo ypoBHs. Display ucnonb3yercs onepa-
IHOHHOU CHCTEMOMU JJII MHIUKAIIMKU PEXKUMOB padOTHI MOJIYIIS, pe3yIbTaTOB CaMOJAMATHOCTUKH U MO-
XKeT OBITh 3a/IeHCTBOBAH B MPUKIIAIHBIX MPOTpaMMax.

1.4.12  Pecucmp cuenanoe cocmosanus , (Input Reg) Beimonnen na 6aze UC 74HCS573 u npen-
Ha3HayeH JIJI BBOJA JOMOJHUTENBHBIX CUTHAIOB cocTostHUS Moty st CPU-03C:

e 4-x no3unmonHoro nepexarouaresst SW5 (outet 0-3).

e BBOJ curHaia NMI (Out 4) 115t OIIEHKH €r0 COCTOSIHMS JIpaiBepoM-00paboTIMKOM COOBITHS
CHMD)KEHUS DJIEKTPOINHUTAHUSI MEeHee BeJMUHuHbI 4,75 B, BXOASIMM B COCTaB ONEPAIMOHHON
cuctembl motyns CPU-03C:

- 6ut 4 = 1 — NMI axTuBeH (nMMTaHue HE B HOPME);
- out 4 = 0 — NMI maccuren (nuTanue B HOpME);

e BBOJ curHaia LOWBATT (6ut 5). YcranaBnuBaercs B jior. | mpu OTCYTCTBMM TOKa B LIETTH
+LOWBATT u -LOWBATT (ue 6onee 10 mA). Vcnonas3yeTcsi onepalimOHHONW CHCTEMOH
JUTSL aHAJIM3a KPUTUYECKOTO pa3psi/ia BHEITHEH TUTaroIei 0arapen Ha 24 B;

e BBOJ curHana C/W (OuT 6) “X0J0HBIA-TOpsIUni 3a1mycK’’;

e BRoja curHaia WRK/-CTL (6ut 7) cooTBeTCTBYyIOIIEro mojoxkeHuto TymOnepa “JOB-
DEBUG”, pacnonoxeHHOTo Ha JIMIEeBO# Tutanke Moyds. Jlor. 1 — padota (Job) , sor. 0 — oT-
nanka (Debug).

1.4.13  Vempoiicmeo Huzkockopocmuozo obomena tmocienoBaTenbHbiME gdaHHBIME (UART,
YHO) coctout u3 2-x BcrpoeHHBIX B BUC CPU He3aBHCHUMBIX KaHANOB IpueMa/miepenadn U 2-x
BHeIMHUX (hopmupoBaTeneit ¢puznueckoro crangapra RS485 u/umm RS-232.

Kanan COMO/LINEO o6pa3ytor curnanst RxD0, TxD0, CTS0, RTRO u CIM moaynb, ycranas-
nuBaeMbiil B pazbeMbl X2 U X3. Kanar COM1/LINE] o6pa3zytor curaanst RxD1, TxD1, CTSI,
RTR1 u CIM mojynb, ycTaHaBIMBAEMBIHA B pa3beMbl X4 U X5.

[To ymomuanuto onepanroHHasi CUCTeMa HHUITHAIU3UpyeT o0a kanaia B pexxuM ASYNC MOD-
BUS SLAVE na ckopocts 9600 601.

1.4.14  Yempoiicmeo evibopa niamomecm (cnomog), Bxopsiiee B coctaB Control Device ¢op-
MupyeT 12 curHanoB BBIOOPKH cIOTOB kpoccoBoit miatsl Tuna CR. IIpu atom ciotel ¢ 0-ro mo 3-e
BBIOMpAroTCs MyInbTUIUIeKcHpoBaHHBIMU JHUSAME (-DSO0), (-DS1), (-DS2), (-DS3) (cooTBercTBYyIO-
M uaEsIM SLOTO — SLOT3 Control Device), a ¢moTsl ¢ 4-ro mo 11-e COOTBETCTBEHHO JIHHHSIM
SLOT4 — SLOT11 (curnanst —DS4...-DS11). OnepannonHas cucteMa MpH 3aMycke HHULIAATUZHPYET
Bce curHaiel DS Ha pa3mep 64 Gaiita B TpocTpaHCTBE BBOAa-BbIBoIa. Takum 0Opa3oM, pacipeneieHme
maToMecT B mpocTpaHcTBe I/O KoHTpoIepa mokazano B Tadmuiie 7.
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Tabmnuua 7
DS DS DS DS DS DS DS DS DS DS DS DS C P
11 10 9 8 7 6 5 4 3 2 1 0 P U
U 0
704- | 640- | 576- | 512- | 448- | 384- | 320- | 256- | 192- | 128- | 64- 0- 0 1
767 | 703 | 639 | 575 | 511 | 447 | 383 | 319 | 255 191 127 63 3 A
C
111 | 1110 | II9 I18 117 I16 I15 14 113 2 I11 110

[Tnaromecta I10-I13 MoryT ObITH HE3aBUCHMO JPYT OT Jpyra MepernporpaMMHpOBaHbl Ha pa3mep
8 K6 u pa3mernensl B ompe/IeICHHOM MECTe MPOCTPAHCTBA BBOIa-BhIBO 1A (cM. [Ipunoxenwne I).

Jnst atoro 3aneiictBoBansl opthl PIO0, PIO2, PIO11, PIO12 (cootBerctBeHHO curHanmsl CO-
C3). o cOpocy 3TH TOPTHI yCTAHABIMUBAIOTCSI B COCTOSIHME BBICOKOTO YPOBHS, YTO KOH(PUTYpHUPYET
miaromecta [10-113 B coorBercTBUU ¢ Tabnuieit 7. C curHamamu BBIOOPKM MJIATOMECT TECHO CBSI3aH
curnan Beioopku Oydepa maructpanu ganaeix BD0-BD7 moxyneit YCO, dpopmupyemsrit Control De-
vice o nmuaun (—CSBUF). B o0mewm ciydae agpecHOe MPOCTPAHCTBO, BBLICIEHHOE TOJI CUTHANI (—
CSBUF) npeBeitiaeT cymMmmapHOoe MPOCTpaHCTBO Beex curHaioB DS u cocrapnser 48K6.

1.4.15 Monayns GpopMupyeT MHUHBI ajipeca, TAaHHBIX W YIpaBJICHHUS, MOCTYIAIOIIHE HA Maru-
CTpaJib KPOCCOBOM TUTAaThl. YacTh MMHHUI pa3BeIeHBl paaHalbHO OT YCTPONCTBA YIPABICHHS U BBIOOD-
ki Control Device. Pactipenenenne curHaioB, (GOpPMHPYEMBIX MOJIYJEM, II0 KOHTaKTaM pa3dbeMa
X1 moxaszano B Tabnurtie 8.

Tabmmma 8

IMenn Konrakr
0VS Al, Bl1, Cl
0VS A2, B2, C2
+5VS A3,B3,C3
+5VS A4, B4, C4
BDO A6
BDI1 Cé6
BD2 A8
BD3 C8
BD4 Al10
BD5 C10
BD6 Al2
BD7 Cl12
BAO Al4
BAI1 Cl4
BA2 Al6
BA3 Cl6
BA4 Al8
BAS C18
BAG6 A7
BA7 C7
BAS A9
BA9 Cc9
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ITponomxenne Tabauib 8

enn Konrakr
BA10 All
BAI1I Cl1
BA12 Al3
BAI13 Cl13
BA14 AlS
BAI1S C15
-BRD A20
-BWR C20
BINH A22
-BRES C22
BCLK A26
-DS0 B24
-DS1 B22
-DS2 B20
-DS3 BI18
-DS4 Bl6
-DS5 Bl14
-DS6 BI12
-DS7 BI10
-DS8 B8
-DS9 B6
-DS10 B26
-DS11 B28

IRO B25

IR1 B23

IR2 B21

IR3 BI19

IR4 B17

IR5 BI5

IR6 BI13

IR7 Bl11

IR8 B9

IR9 B7

IR10 B27
IR11 B5
+5VS A29, B29, C29
+5VS A30, B30, C30

0VS A31,B31, C31

0VS A32,B32, C32

Huxe mpuBOIATCS OMUCAHMSI BCEX CHTHAJIOB MEXMOIYJIBHOTO mHTepdeiica. O00o3HaYeHHS Ma-

TUCTPAJIBHBIX CUTHAJIOB HAYMHACTCA ¢ CUMBOJIA «Bw.
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[ K Monyns 1ieHTpalIbHOTO TIpoIieccopHoro yerpoiictea CPU-03C

OVS - o6mwit mpoBOT CUCTEMHOTO UCTOUYHUKA TUTAHUS.

+5VS - HanpskeHre CUCTEMHOTO UCTOYHWKA MTATAHUS.

BDO0-BD7 - mmna nanasix MCO.

BAO-BA18 - muna agpeca MCO.

BRD - ctpo6 urenust madopmarmu, BeipadbareiBaeMbrii 111 w1 moka3pBaromnmuii, 9To Ha JIH-
ausx BD0-BD7 naxoasitest mannsie, moctynatomue nu3 MCO.

BWR - ctpo6 3anwmcn wHpopMmanuu, BeipadbaremBaembiii [{I1 v moka3siBarommii, 9to Ha JIH-
ausix BDO-BD7 naxoasitest mannasie, moctynatomue B MCO.

BINH - curnan 3anpeta BbIJ1au¥ yIpaBICHUS MOIYJISIM CBSI3H C 0OBEKTOM TIOCIIC BKITFOUSHUS
MUTAHUS JIO TEX IMOP, TIOKa HE MPOU30iIeT MHUITHAIN3AIIHS BCEX MPOTPAMMHO-IOCTYITHBIX YCT-
pPOWCTB KOHTPOJIIIEPA.

BRES - curnan c6poca, kotopsiii BepabatsiBaetcst L1 ipy BitoueHNN (BBIKIIIOUEHUN) TTH-
TaHUS, a TAKXKE TIPHA COOSIX TTPOTPAMMEI.

BCLK - cunxpoummyinbscel gactotoit 10 MI't, moctynatomme ot II1.

DSO0...-DS11 - curnanst BeIOOpa MOJYJISI TOKA3BIBAIOIINE YTO B JIAHHOM IHKJIE OyaeT mpo-
UCXOUTH Tiepeaada nHpopmaruu Mexxy LI v BEIOpaHHBIM MOTyJIEM.

IRO...IR11 - curHaibpl 3anpocoOB MpephIBaHMi, BRIpaOATHIBAEMBIE MOJIYJISIMH CBSI3H C OOBEK-
ToM, 1 cooOmarorue LT o ToToBHOCTH MOTy/IeH kK 0OMeHy HH(pOpMAaIuei.

Pacnipenenenue curaamoB Mo KOHTaKTaM pazbeMa X2 IoKa3aHo B TabmuIe 9.

Tabmmma 9
enn Konrakr
Shield 0 (Empty) 45
TxD 0 (LineA 0) 19
RxD 0 (LineB_0) 18
CTS_0 (Empty) 16
RTS 0 (Empty) 17
GND_0 (GND _0) 1
Shield 1 (Empty) 46
TxD 1 (LineA 1) 13, 35
RxD 1 (LineB 1) 12, 36
CTS 1 (Empty) 15
RTS 1 (Empty) 14
GND 1 (GND 1) 2
LineB 2 37
LineA 2 38
GND 2 39
LineB 3 40
LineA 3 41
GND 3 42
InhOut+ 6
InhOut- 7
InhIn+ 4
InhIn- 5
+Alarm 49
-Alarm 50
+LowBatt 47
-LowBatt 48
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[ MoyIib IIEHTPATIBHOTO MpoleccopHoro yerpoiictea CPU-03C

ITpogomxenne Tabinib! 9

Henn Konrakr
PortOut+ 10
PortOut- 11

PortIn+ 8
PortIn-

B ckobOkax ykazaHbl iMeHa I1ieneit B ciiydae ycranoBku CIM-momyneit Tuma RS485.

1.4.16 Ha3znaueHue u yCTaHOBKA IepEMBIUEK:

J1 — ecnm 3aMKHyTa, TO pazpelneHa nojgavya nutanus ot 3B 6arapen va BUC O3V nanubx u
NC gacoB RTC c nenpio coxpaneHus: nH(GopMaluy B HUX TPU CHATHH IITATHOTO 3IIEKTPOIIH-
TaHUSI MOJTyJIS. 3aBOJICKAsl yCTAHOBKA — PA30MKHYTA;

J2 — ecnu 3amMKHYyTa, TO MOIYJIh OATOTaBIKBaeTcs K 3arpy3ke Bo FLASH OS o6HoBnenHOM
BEPCUU ONEPANNOHHON CUCTEMBI. 3aBOJCKas YCTAHOBKA — PA30MKHYTA;

J3 — J10 ucnons3yroTcst sl 3JEKTPUUECKOTO COTTIAaCOBaHUSI MOAYIIA B OBICTpoAeHCTRYOMEH
cetu RS485. YcTanoBka 3aBUCUT OT KOHKPETHOTO BKIIIOUEHHS B CETh. 3aBOJICKAsl yCTAHOBKA —
3aMKHYTHI;

J11 — J16 ucnonw3yrorcs ayis noakimoueHust BHermHero USB apaitBepa. 3aBojckast ycTaHOB-
ka : J11 —J14 3amknyTsl, J15- J16 pazoMkHyThl. BHenHmMi apaliBep MOAKITIOUEH;

J17 — ecnu 3aMkHyTa, TO TIepuo] cpabaThiBaHus ycTpoiictBa WatchDog ctaHOBUTCSI paBHBIM
0,1 cek. 3aBojcKasi ycTaHOBKa — pa30MKHYTA.

1.4.17  Yempoticmeo ynpaenenus u eévioopku (Control Device), peasm3zoBannoe Ha 6aze CBUC
[JINC ¢pupmer ALTERA, moMUMO OCHOBHOHW ()YHKIIMH BHIOOPKH MUKPOCXEM, HAXOJISIIAXCS B TIPO-
CTpaHCTBE TaMSITH WM BBOJA/BRIBO/IA (cM. [lpmioxenne 1) ocymecTisieT GyHKIIMIO BBIIEICHUS M3
MOTOKA KOMAHTHBIX MAITUHHBIX IIUKJIOB T€X, KOTOPHIE OCYIIECTBISIOT OTIEpAIlH BBOJIA/BBIBO/IA, TTPH-
yeM UMEHHO B TipoctpancTBe Moayieit YCO (mnamgmme 48 K6 nmpoctpancTBa BBOj1a/BhBOAa). CxeMa
Control Device npencrasiena B [Ipunoxenun J{. Ha ocHoBannm cocTosiHust cCHTHAIIOB mporieccopa SO-
S2 u Al4, Al5 xomOunanmonnast cxema popmupyet curaan (-CSBUF). Dtor curnan pazpermaer pa-
6oty nenmdparopam miuatomect, paszpemaer Oydep muHb naHHBIX BD, a Takke 3amyckaer cxemy
dopmuposanus curHana (RDY), 3ameisitomero odparmenne L{ITY k OTHOCHTETFHO MEUICHHOH TITHHE
Moayiseit YCO. Cxema BbInoIHeHa Ha 0a3e CHHXPOHHBIX CUETYMKOB, pabOTAIOIMX HA CHHXPOYACTOTE
50 MI't (CLKOUT), u o0ecrieunBaeT 3ame ieHne npu oopamennu kK munae moayieir YCO g0 1 Mkc.
Kpome Toro, 3ta e cxema o0ecrieurBaeT 3aBeJOMO BIIOKEHHBIN B MAITUHHBIN IIMKJI CHTHAJ 3aITHCH (-
BWR), uto HeoOxoaumMo tipu padote ¢ HekoTopsiMu Moy issMmu Y CO. Control Device siBisiercst BHyT-
PUCXEMHO-TIPOTPAMMHUPYEMBIM YCTPOHCTBOM M €TO COJIEPKAMOE MOXKET OBITH MOTUPHUITHPOBAHO. J[Ist
3TOTO Ha MOJTYJI€ YCTAHOBJIEH COOTBETCTBYIONTHH Pa3heM.

1.4.18 Hopmwvi ouckpemnoeo 6soda/sévieooa (Discrete Input/Output Ports) peanmsoBan Ha
noprax CPU PIO3 (nuckpetnsiit BeiBog) u PIO34 (nmckpernsiii BBoa). O6a mopra MMEIOT ONTHYe-

ckyto m3oJsinuio 2500 B. Tlopt auickpeTHOTO BBOJAA MOXKET MCIIOIB30BAThCSl KaK CUTHAJ TPEPHIBAHUS
CPU.
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[ MoyIib IIEHTPATIBHOTO MpoleccopHoro yerpoiictea CPU-03C

1.4.19 Yempoiicmeo USB (USB) peanm3oBano Ha 6a3e Bctpoennoro B BUC IITY korTposute-
pa, obecrieunBaromero owicTposeicTryromuit kanar USB 1.0 Slave 12Mo6wut. Jluauu (USB+) u (USB-
) MOTYT HENOCPEJICTBEHHO BHIXOJUTH HA pazbéM USB-B min uepes cnennain3npoBaHHYI0 MUKPOCXE-
My jApaiiBepa. BeiGop pexuma ocyiecTBisiercs ¢ nmomoinbio nepembruek J11-J16. Kpome toro B opra-
au3anuu naTepdeiica USB yuactryroT curnaner TxDCP(P1023) u RxDCP(P1022).

1.4.20 Yempoiicmeo Ethernet (Ethernet) peann3oBaHO Ha OCHOBE CMEHHOTO MOTYJIsI
NM7010B (NM7010B+) npowmsBomctBa kommanmu Wiznet. Momyns obGecnieunBaeT WHTEpQeiic
Ethernet, paboTatomuit Ha ckopoctr 10/100 MouT/cek.,  3aamMatommii 00sEM 128 K6 B mpocTpancT-
Be namsiti motynss CPU-03C.

1.5 MapkupoBka

MapkupoBKa MOAYJISI COAEPIKUT:
L4 TOBapHBIﬁ 3HAK OPECANTPUATUA-U3TOTOBUTEIISA,
® 3aBOJICKOI HOMED.
MapkupoBka HaHECEHA HEMIOCPEJCTBEHHO HA MOJTYJIb.
MapkupoBka TPaHCIIOPTHON Taphl BBIOJHEHA TTO TpadapeTy MTEMISIHPOBAHAEM U COJICPIKHAT
MaHHITYJISIIIHOHHBIC 3HAKKN «bouTcsi chipocTny, «Bepx», «He kantoBath», « OCTOPOKHO XPYITKOEY.

1.6 Tapa u ynakoBka

TpancmopTHas Tapa, B KOTOPO# MOCTaBISIFOTCS MOJYJH, MPpeACTaBIsSeT co00i TOIMaThId Hepas-
OOpHBIH, TIJIOTHBIH SIIIUK ¢ TOPIEBHIMU CTEHKAMHU, COOpaHHBIMU Ha YeThIpeX MiaHkax. Ha simuk HaHo-
CATCA OCHOBHBIE, JOMOJHUTENbHBIE U TpenynpeauTenbHbie 3Haku mo ['OCT 14192. Bayrpennue
CTEHKH simuka oOuTHI (BeicTianbl) Oymaroit BY-b mo 'OCT 515-77. Tlepen ymakoBkoi B TpaHCHOPT-
HYIO Tapy MOJYJIH TOMEINAIOTCs B YKIATOUHBIN SIIIUK. YKJIQIOUYHBIN SIUK TpecTaBiseT coboi (yT-
nsip u3 roppupoBanHoro kaprona T-30, TOCT 7376. B ogHoM TpaHcOpTHOM sTuKe pa3mernaeTcs 20
YKIaJO0YHBIX SIIAKOB.

[Ipy HEOOXOAMMOCTH HOBOHM TPAaHCHOPTHUPOBKHM YIAKOBKY MOJYyIEH cliefyeT MPOU3BOJAUTHL B
HOPMAaJIBHBIX KITMMATHYECKHUX YCIIOBUSX B CIEAYIOMIEH MOCIIEI0BATETbHOCTH:

1. Kaxxaplii MOTynb 3amauBaeTcs B MOJHUATUIICHOBBIM MAKeT W YKIIAIbIBAETCS B OTAEIBHYIO KO-
POOKY BMecTe ¢ COMTPOBOIUTENHHOMN TOKyMEHTAIUEH.

2. KopoOku ¢ MmoynssmMu B KonmdecTBe 20 IT. YITAKOBBIBAIOTCS B YKIIAQOUHBIN AIMUK. Y KIag04-
HBIH SIUK TTOMeIaeTcsl B TapHBIA AwK. [IpoMexxyTku 3amonHstoTesl roppupoBaHHBIM KapToHOM T-
30, I'OCT 7376;

3. TpaHCTIOPTHBIH SIUK MAPKUPYETCS:

e MaHUIYJANHUOHHBIMH 3HakaMu: "bowutcst ceipoctu”, "Bepx. He kantoBats", "OcTopoxHO,
Xpymnkoe";

e OCHOBHBIMH HAJAMHCSIMHU - MOJHOE WU YCIIOBHOE HAaUMEHOBAaHME Tpy30IoydaTelis, MyHKTa
Ha3HAUeHUS ¢ YKa3aHUEeM, IIpU HEOOXOIUMOCTH, TYHKTA Meperpy3KH;

® JIONMOJHUTEIHHBIMHA HAJAMNHUCIMH - MOJTHOE WA YCIIOBHOE HAMMEHOBAHUE TPY300TIIPABUTENS U
HaWMEHOBAaHHE ITyHKTA OTIPaBICHUS;

e HUH(QOPMAIIMOHHBIMU HAAMUCIMHU - MAcChl OPYTTO U HETTO TPY30BOTO MeCTa B KHJIOTpamMmax,
rabapuTHBIE pa3Mephbl TPY30BOTO MecTa B CaHTHMeETpaX U 00BEM TPy30BOTO MecTa B KyOuue-
CKHMX METpax.

TpancmopTHass MapKUpoBKa HaHOCUTCS Ha (paHepHBIe WM MeTauindeckue spibiku. [lopsimok
pacmoyoXKeH!s] MapKUPOBKH Ha OJHOW M3 OokoBBIX cTeHOK cooTBeTcTByeT ['OCT 14192 Ha Tapy.
MapkupoBKy HaHOCAT Kpackoi mo TpadapeTy uim oT pyku OBICTPO BBICHIXAIOIIEH, BOTIOCTORKOH, CBe-
TOCTOUKOH, CONECTONKOM Kpackoil, MpOYHOW HA CTHUpaHHE U pa3MbiBaHHEe. OCHOBHBIE HAJIUCH HAHO-
csatcst BeicoTol 30 MM. JlomomHUTeNbHBIE U HH()OPMAaIMOHHBIE HAAIMMCH HAHOCSTCS BBICOTON 10 MM.
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[Tocne yknmanaku Mojyseit B TapHBIA SIWK, MOCIEAHUN OOTSITUBACTCS TO TOPIAM CTAIBHOM
nenbHOU seHToi ceuenneM 0,4x20 MM u 1TuiomOupyetcs. [1momOBI 1151 mpeAoTBpaleHus: OT TOBpPEeXk-
JICHUS] TIPU TPAHCHOPTUPOBAHUHU PACIIOJAraloTcs B TIYXMX OTBEPCTHUSIX OOKOBBIX CTEHOK M 3allMINa-
I0TCSI CKOOaMH.

B Tedenune rapaHTHifHOTO cpoka NMOTpPeOUTENh JAO0KEH COXPaHATh YHAKOBKY (YNAKOBOUHBIM W
TPaHCIOPTHBIN SIHUKH), B KOTOPOU MPUOBLIM MOJTYJIH.

2 HCHOJBb30OBAHMUE ITO HASHAYEHHIO

2.1 DxecniyaTanyoHHBIE OTPAHUYEHUS

HpI/I OKCILTyaTalul MOAOYJIA HCO6XOI[I/IMO CJICA0BAaTh BCEM PECKOMCHIAIHUAM B ITIOJIHOM COOTBET-
CTBHH C pas3aciiaMM HACTOAIICTO PO. KpOMC TOro, HCO6XOI[I/IMO BBINIOJIHATE MCCTHBIC MHCTPYKIHUH,
HCﬁCTBy}OLHHC B JaHHOM OTpacCiid IMTPpOMBIIIJIICHHOCTH.

2.2 IloaroroBka MoayJisl K HCIOJIb30BAHUIO

[Tocne momydeHus:, ATUTETFHOTO XPAHEHUS WM TPAHCTIOPTHPOBAHUS MOJTyJIel B TPAHCIIOPTHOM
Tape HeOOXOAUMO MTPOU3BECTH BHEITHII OCMOTP TPAHCTIOPTHOTO M YKJIAJOYHBIX STIMKOB U MIPOBEPHUTH
IEJIOCTHOCTD YITAKOBKH.

[Tpn oOHapyXeHUH HapYIIEHHUs IETOCTHOCTH TPAHCTIOPTHOM WIIM YKJIAOYHOW Taphl HEOOXOTH-
MO COOOIMUTH O HAPYIIEHWH MPEINPHUITHIO - M3TOTOBUTENO. JlampHeHmas SKCIuTyaTarsi MO TyJIst
BO3MOYKHA TOJIEKO € Pa3pelIeHust PEANPHUSITHS - H3TOTOBUTEIIS.

Ecmu 1ienoctHOCTE Tapbl He HApYyIIeHa, MOJTYJIh CIIEAYET U3BIIEYb U3 YIAKOBKH, MPOBECTH BHETI-
HUI OCMOTp Ha OTCYTCTBHE MEXaHWUYECKIX TTOBPEXKICHUN U TIPOBEPUTH €r0 KOMITJIEKTHOCTD.

B ciyuae xpaHeHUS WM TPAaHCTIOPTHPOBAHUSI MOYJISI TIPH TEMIIEpaType HIKE HYIIs TPaIyCcoB,
BBIJIEPIKATH €0 B HOPMAJIBHBIX YCIIOBUSX B TeUeHHUE |2 4acoB.

[ToaroroBka u otnaaka nmporpamMmmHoro obecriedenust KoHtposiepoB cepuu IK-2000 ommcans! B
noKkymeHTe «MIHTerpupoBaHHas ciucTemMa pa3padoTKH MPHKIIAIHOTO MPOTPAMMHOT0 00eCTIeYeHHU ST
CONT-Designery.

2.2.1 Ilopsook ycmanoexu

[lepen HavyamoM MOHTaka MOJYJb CJIEIYyEeT OCMOTPETh W IPOBEPHUTH 1IEJIOCTHOCTH JJIEMEHTOB
TUTATHI, TICYATHBIX TTPOBOTHUKOB W OTCYTCTBHE MOBPEXKICHHH Pa3hEMOB.

[Tpu nepBoHauUaIBHON YCTAHOBKE MOJIYJIS CJIEAYET BBIOJIHUTE CIEIYIOIIUE IeHCTBHUS:

1.  C nomomnipio nepeMbIueK U NMepeKoyaTesieid ycTaHOBUTh HEOOX0AUMBIE PeXUMBI PA0OTHI

MOJTYJIS.
2. YcranoButh MOy B Kapkac Thna CC-X (X — KOIMYEeCTBO MJIATOMECT B KapKace).
3. CoenuHuTh pazbeM X2 ¢ pa3beMOM pacloIoKEeHHBIM Ha TIaHKe KapKaca.

2.3 MHcnoan3oBaHue MOIY.JIA

[Ipexxne yem HadaTh pabOTy ¢ MOMAYyIIeM, HEOOXOAMMO O3HAKOMHUTHCS C IKCILTyaTaIllMOHHOM T10-
KyMEHTalluel U KOHCTPYKITHEeH MOTyISL.

[IpucoeqnHenre U OTCOeIWHEHUE PA3beMOB MOJIYIS JOJKHO MPOU3BOIUTHCS TPU OTKIIOUECH-
HOM MHUTaHUH.

3 TEXHUYECKOE OBCJYKUBAHUE

Paborarotuit MOy Th TEXHUYECKOTO OOCTYKUBAHUS HE TpeOyeT.
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4 TEKYIIWU PEMOHT

Moynb sBIIIETCSl BOCCTAHABJIMBAEMBIM U PEMOHTOINIPUTOJIHBIM H3/enueM. B nepuos skcrtya-
Talil B Cllydasix, He TpeOYIOIMUX 3aBOJCKOr0 pPEeMOHTa (MJIM BbI30BA OpHMrajbl IpEeANpUsITUS-
W3rOTOBUTEJNS) MOTPEOUTENIO pa3peliaeTcss CBOMMM CHUJIaMHM MPOUW3BOJANTH 3aMEHY BBIIIIE/IIEr0 U3
CTPOSI MOJTYJIs ¢ Uctiosib3oBanuem 3UII.

CBeJieHUs] O HEHUCIIPABHOCTSX 3aHOCSTCS B pa3jell “YdueT HeMCIpPaBHOCTEH MpH dKCIULyaTaluu’
nacropra.

5 TNPABWJIA XPAHEHUSA

XpaHeHue MOJyJsl MOXKET OBITh KPaTKOBPEMEHHBIM (TapaHTHHHBIM) U JUTMTEILHBIM B OTaILIA-
BAaeMOM XPaHMIIHIIE.

["apaHTHITHBIH CPOK XpaHEHUS MOJIYJIS C MOMEHTA M3TOTOBJICHUS: 2 TO/1a.

CpoK UM TENTLHOTO XpaHeHHs MOy Isl B OTaruimBaeMoMm xpanwimiie: 10 ser.

[Ipr xpaneHWM MOIYIsT HEOOXOTMMO BBIIEPKUBATH CIEAYIOMIHAE TapaMeTphl OKPYKaOIMeH
Cpenbl:

- B orarumBaemMom XpaHWIHINE TeMIepaTypa BO3Iyxa JOJDKHA OBITh B Mpenenax OT ITUIoC S5 10
witoc 40°C, oTHocuTeNbHas BIaXXHOCTH 10 80% npu Temneparype 25°C Ge3 KOHeHCalluy BIIary;

- Cozeprkanue KOPPO3UITHBIX areHTOB B aTMOoc(epe XpaHWINIIA HE JOKHO MPEBHIMNATH:

1) cepuucroro raza 20 Mr/M° B CYTKH;

2) XJOPHUCTBIX COJEH 2 MI/M® B CyTKH.

Monyne niepes 3aKiIaaKoi Ha JUTTETbHOE XpaHeHHe (TI0 NCTEYeHUH TapaHTHITHOTO CpoKa Xpa-
HEHWSI) JIOJDKEH OBITh TIEPEeKOHCEPBAPOBAH.

Koncepranust 1omKHa TPOBOUTHCS B TIOMEIIEHUH TIpU TeMreparype Bo3ayxa 20°C £5°C u oT-
HOCHUTEIHFHOU BIIAXKHOCTH He OoJiee 70% 0e3 pe3kux Kojaebanuii TeMneparypshl.

[Tomenienne TOMKHO OBITH 3AIMUIIIEHO OT MPOHUKHOBEHHSI B HETO aTMOC(EPHBIX OCAJIKOB M KOP-
PO3HOHHOAKTHBHBIX TA30B (XJIOP, CEPOBOIOPO]I, AMMHAK, CEPHHUCTHIN Ta3 U Jp.).

IIpu mpoBeneHn padoOT 1O MEepeKOHCEPBALMU ClieAyeT coOIoAaTh TpeboBaHUs 0e30MacHOCTH
no 'OCT 9.014-78.

6 TPAHCIIOPTUPOBAHUWE

TpancmopTHasl Tapa W yIakoBKa 00€CTICUNBAIOT COXPAHHOCTH MOJIYJISI TPHA TPAHCTIOPTHPOBAHUT
BCEMU BHUJAaMU TpaHCIIOpTa: aBTOMO6I/IJ'IbHBIM, JKCIIE3HOJOPOKHBIM, BO3JYUTHBIM (HpI/I YCJIOBUHA pas-
MCHICHUSA MOAYJISI B TEPMETU3UPOBAHHOM 0TceKe) B COOTBCTCTBUHU C MpaBHUIIaMU TPAHCIIOPTUPOBAHUA
Cpy30B Ha COOTBETCTBYIOIIEM BUJIE€ TPAHCIIOPTA U IIPU XPAHEHUU €0 B TEYEHUE CPOKOB, YKA3aHHBIX B
paznaene S.

[Ipu TpaHCIOPTUPOBAHNUM YIAKOBKA MOJYJISI JOJKHA OBITH 3alIMINEHa OT MPSIMOTO BO3JIEHCTBUS
aTMoc(epHBIX 0CATKOB.

TpaHCHOpTI/IpOBaHI/Ie BCEMU BUJAMU TPAHCIIOPTA MOKET MPOBOAUTHCA B CIICAYIOIINX YCIIOBUAX!

1) TemmepaTypa okpyxaroriero Bo3ayxa or muayc 60° C mo mmoc 60° C;
2) oTHOCHTENbHAs BIAXHOCTH 98% mipu Temmeparype mitoc 25° C;
3) armocdeproe napienue ot 12 xlla (90 mm pt.ct.) 10 100 xITa (750 mm pr.cT.).

[Tpu morpy3ke W BBITPY3Ke MOJYJIH HE OpocaTh, COOIONAATH MEPHI TPEIOCTOPONKHOCTH OT TO-
BPEXKICHUS TAPHOTO SAITUKA.

[Tocre morpy3ku B TPaHCTIOPTHOE CPEJICTBO SIIUK 3aKPETUISIETCS C TEITBI0 NCKITFOUEHHUST BO3MOXK-
HOCTH €T0 TTPOU3BOJILHOTO MTEPEMEITICHUSI.
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7 HNPABUJIA O®POPMJIEHUA 3AKA3A

ITprr opopmiieHnn 3aka3a Ha MOJIYJH B OJIaHKE 3aKa3a HEOOXOIWMO yKa3aTh CIIeIYIOIINe JaH-
HBIC:

e “HammeHoBaHue” - yKa3bIBaeTCs OJIHOE HAMMEHOBAHME MOYJISI;
e “Kon-B0” - yka3pIBae€TCs KOJUYECTBO MOCTABIISIEMBIX U3IEJUH JAHHOTO HAUMEHOBAHUS.
Kpowme Toro, B G1aHKe 3aKka3a MOTYT ObITh OTOBOPEHBI 0COObIE YCIIOBHS TOCTABKH MOJIYJIEH.
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HMpunaoxenne I'
IIporpaMMHO-10CTYIIHBIE YCTPOHCTBA MOTYJISL.

Anpeca IporpaMMHO-IOCTYITHBIX YCTPOWCTB MTPUBEACHBI B TA0HIIE 9.
Tabnwma 9
Aapec, HEX
000000-01FFFF*
020000-03FFFF*
040000-0BFFFF*
0C0000-0DFFFF*
0E0000-OEFFFF*
0F0000-OFFFFF*

YceTpoiicTBO
O3V mannsix OC, 128 Kb
Cso0OonHo, 128 Kb
FLASH nporpamm, 512 Kb
Ethernet (WizNet), 128 Kb
CsoboaHo, 64 Kb
FLASH OC, 64 Kb

Crort 0, 64 byte
Cror 1, 64 byte
Cror 2, 64 byte
Cror 3, 64 byte
Cror 4, 64 byte
Crort 5, 64 byte
Cror 6, 64 byte
Crort 7, 64 byte
Cror 8, 64 byte
Crnort 9, 64 byte
Crort 10, 64 byte
Crnotll, 64 byte
CBoOoanO, 15616 byte
Crort 0 pacmupenssiit, §Kb
Cror 1 pacmupenssiit, §Kb
Cror 2 pacmupenssiit, §Kb
Cror 3 pacmupenssiit, §Kb
Baytpennss nepudepus bBC
Am186CU, 1Kb
CBoOoanO, 13568 byte
BUC PEB 82532, 256 byte
CBoOomno, 1152 byte
BUC PIC 82C59, 16 byte
Curnan INTA, 16 byte
Co6poc cobetBennoro Inhibit,
16 byte
RTC, 16 byte
WatchDog, 16 byte
Inhibit, 16 byte
Display, 16 byte
Peructp cocrostaus, 16 byte
CBoOoaHO, 256 byte

0000-003F
0040-007F
0080-00BF
00C0-00FF
0100-013F
0140-017F
0180-01BF
01CO-01FF
0200-023F
0240-027F
0280-02BF
02C0-02FF
0300-03FFF
04000-05FFF
06000-07FFF
08000-09FFF
0A000-OBFFF
0C000-0C3FF

0C400-0F8FF

0F900-0F9FF

OFAO00-OFE7F
OFE80-OFES8F

0FE90-OFE9F
OFEAO-OFEAF

OFEBO-OFEBF
OFECO-OFECF
OFEDO-OFEDF
OFEEO-OFEEF
OFEFO-OFEFF
OFF00-OFFFF

*_ IIPOCTPaHCTBO IMaMATH, OCTAJIbHOC BBOA-BBIBO/.
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