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Hacrosiee pykoBoacTBO 110 3kcrutyaranuu (PD) npeanasHadueHo 171 03HAaKOMIIEHUS JIMLL, IKC-
IUTyaTUPYIOIIUX MOJYJIb LIEHTPAIbHOTO MporeccopHoro ycrpoiictBa CPU-03E, B nanbpHeiimem — Mo-
IyJb, C YCTPOHCTBOM M IMIPUHLIUIIOM PaOOThI, OCHOBHBIMH NPaBHJIAMH KCIUTyaTallu, 0OCITYy)KUBAaHUS U
TpaHCHIOPTHPOBaHUS MOy [yt GoJiee mOITHOTO NpecTaBiIeHus o padbore Moy, B PO npusenena
CTPYKTypHasi CXeMa, €€ ONMCaHHUE U IIOKOJIEBKU PA3bEMOB.

K pabote ¢ MoayneM AOMyCKAlOTCs JIMIA, U3YYUBIIME HACTOSIIMNA JOKYMEHT M COOTBETCTBEHHO
aTTeCTOBAaHHBIC.

Bce pabothl B mporecce KCIUTyaTallud MOJIYJIsl TIPOU3BOIUTH C MPUMEHEHHEM Mep 3aIlUThl OT
CTaTUYECKOTo 3neKkTpuuecTBa. [lpu pabote ¢ MoaysaeM He AOMYCKAIOTCS yaapbl, MEXaHMYECKHE TIOBpe-
KJICHUS, IPUIIOKEHHE OOIBIINX YCUIIUN TIPU CTHIKOBKE pa3beMOB.
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[ 7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

1. OIIMCAHME U PABOTA

1.1. Ha3naveHue MOAYJs

[TontHOe HaMeHOBaHUE MOYJIS:

Monayab neHTpaiabHoro npoieccopuoro ycrpoiicrea CPU-03E  AJIT'B. 426469.038.

Monynes npenHazHadeH Juisi paboThl B COCTaBE KOHTPOJIJIEPOB TEXHOJIOTMUYECKOTO 000PYIOBAHUS
cepun «9K-2000» B kadecTBe yCTpOWCTBa ympaBieHHs. MOIyllb OTHOCUTCS K JIEKTPOOOOPYIOBAHUIO
00LIEero UCTIOTHEHHUS.

Monynp siBIS€TCSl BOCCTaHABIMBAEMBIM U PEMOHTHO-TIPUTOAHBIM H3JENIMEM, IpeJHa3HaYeHHbIM
JUISL KPYTJIOCYTOYHOM HENMpPEepBhIBHON SKCIITyaTallM C BO3MOXXHOCTbIO MHOTOKPAaTHOTO BKJIIOYEHHS U
BBIKJTIOYECHHUSI SJIEKTPONTUTAHUS B TEUEHUE CYTOK.

Paboune ycrnoBus s3KCIUTyaTaluu:

e TemImeparypa okpyxaroriero Bo3ayxa ot -10° C go +60° C (6e3 KoHeH caIuy BJIary),

®  OTHOCHTEJIbHAs BIAXKHOCTH BO31yXa 10 95% npu temneparype +25° C;

e armocdepHoe nasnenue ot 84 mo 107 kl]a.

1.2. TexHuyecKkHe XapaKTePUCTHKH MOIYJIsl
TexHuuecKue XapakTepUCTUKU MOy IPUBEJCHBI B TadmuIe 1.

Tabnuma 1
Tun mapamerpa Beanunna IIpumeuanue
Tun npoueccopa Am186CU AMD
TakroBas yacrtoTta npoueccopa, MI'ng 50
O0BeM mamMsATH OTIEPAIIMOHHON CHCTEMBI,
> 64
Koaiit
O6beM namsATH NPOTrpamMM MOJIb30BaTENs,
N 512
Koaiit
O0BeM PHEProHEe3aBUCHUMOM ITaMsITH JTaH-
N 128
HbIX, KOalT
KonnuecTBo ypoBHEN NpephIBaHUs 26 N3 Hux 8 BHYTpPEeHHHUX
KonunuecTBo nporpamMmmupyemsbix 16-tu OuT- 3
HBIX TaiiMepoB
KonndecTBO 3HEPrOHE3aBUCUMBIX TaliMe- 1
po/kasienapeit RTC
KonnyecTBo KaHa10B HU3KOCKOPOCTHBIX Cxkopoctb 10
MoCJIeI0BaTeIbHBIX HHTEP(hEHcoB 2 115200/460800 6uT/cek,
ASYNC, SYNC
KonnuecTBo kaHan0B BEICOKOCKOPOCTHBIX Cxkopoctb 10
MOCJIeI0BaTeIbHBIX HHTEP(DEcoB 2 2,304 MouTt/cek,
ASYNC, BISYNC, SDLC
KonnuecTBo agpecyeMbIlx MOAYyIEH CBSI3H C 12
00BEKTOM
KonnuecTBo ceMrUCerMeHTHBIX WHIUKATO- 1
pOB oTOOpakeHHsI HHGOPMAITIH
KonnuecTBo CUrHAIOB KOHTPOJISL COCTOSIHUS 1 10 MA max
BHEUIHEH aKKyMyJIATOpHOM OaTapen I'aabB. u3oaup. 2500V
KonnuecTBO BXOAHBIX MHUIIMATUBHBIX CHT- 1 10 MA max
HAJIOB I'aabB. u3oamp. 2500V

Poccusn, Mockea, Illenxosckoe wm., 77 B+ Fax: (495)460-3844, (495)460-4059. E-mail : Emicon@dol.ru 5


mailto:Emicon@dol.ru�

[

7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

Tabnuua npojomkeHue

Tun napamerpa Beanunna IIpumeuanue
KonnuecTBo NopTOB AMCKPETHOTO BBOJA 1 24B, 10 MA max
I'aabB. u3oamp. 2500V
KonnuecTBo NOPTOB AUCKPETHOTO BHIBOA 1 24B, 100 MA max
I'aabB. u3oamp. 2500V
KonuuectBo kananos Ethernet 1
KonnuectBo kananos USB 1
KonmuecTBO BEIXOIHBIX CUTHAJIOB MHIHKA- 24 B, 100 MA
1
LIMY UCITPABHOCTHU I'aabB. u3oaup. 2500V
KonnyecTBO BXOIHBIX CUTHATIOB OJIOKUPOB- 1 24 B, 5 MA
K1 I'aabB. u3oaup. 2500V
Tox moTpebaeHus, MA, He OoJee 800 475B-5.25B
["abapuTHbIE pa3mMepsl, MM
JUTHHA ¢ KadeneM 450
IMpUHa 114
riyOuHa 29
Macca, xr 0.5

1.3. CocrtaB moayJs

B Ilpunoxxenuu B nokasana cTpykTypHas cxema MoAyis. Moayiab COCTOUT U3 CIEAYIOIIHUX OC-
HOBHBIX (DYHKIIMOHAJIBHBIX Y3JIOB:

LEeHTpaIbHbIN poueccop, CPU;
peructp angpeca, RG;

Oydep nanusx, BF;

cynepsuzop CPU, Supervisory circuits;

JBYXKaHAJIbHOE YCTPOUCTBO MOCIIeI0BaTeIbHOTO 0OMeHa, Uart;

auTUeBas Oatapesi ¢ MOHHTOpPOM, Battery monitor;
namsTh onepaunonHoi cucremsl, Flash OS;
namMsTh porpamm moss3oBaress, Flash User;
orepaTuBHas MaMsATh JaHHbIX, Nonvolatile Ram;

YCTPOWCTBO BRICOKOCKOPOCTHOT'O 0OMEHa JaHHBIMH, Serocco M,

KOHTpoJuiep npepoiBanus, PIC;

Taiimep / kanenaaps, RTC;

¢dopmupoBarens curnana ucnpassocty, INHIBIT;
ceMucerMeHTHbI uaaukarop, DISPLAY;

pEruCTp CUTHAJIOB cocTosiHUSA, INput Reg;

YCTPOWCTBO yrpasiieHus U BbiOopku, Control Device;
Oydep maructpanu nanasix moayieit YCO, BF;
Oydepnsbie peructpsl Maructpanu moayieit YCO , RG;
ycrpotictBo USB;

ycrpoiictBo Eternet, WizNet;

HOPT JUCKPETHOTO BBOJIA/BhIBOA, Discrete input/output port.
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1.4. ¥YcrpoiicTBo u padoTa Moaxyas

KOHCI’I’lpyKI/}M}l Uu ycmarnoska.

Moaynb BBINOJHEH B BUIE ABYXCTOPOHHEW YETHIPEXCIOMHON MEYaTHOM MIAThl C PACTIOJIOKEH-
HBIMU Ha Hel 3nemMeHTaMu. [InaTa 3akperuieHa Ha MEeTaNIMYeCKO! MIIaHKe, KOTopas SIBISIETCS JU-
LIEBOSI MMaHENbI0 MOYJIA. BHemHui Bu Mmoaysst mokasad B [Ipunoxxennu b. Ha nnanke yctaHoB-
aen Tym6iep “JOB / DEBUG”, oT mookeHust KOTOPOTr'O 3aBUCUT PEXHUM paboThl MoayIs “Pabo-
ta” min “Otnanka”. B mnanke BeimoigHeHbl oTBepcTHs o cBeroano “RUN”, knonky “RESET”
u «DISPLAY», a Takxe orBepcTHs s coeannenus ¢ pasbémamu USB u Ethernet (cm. Ilpuito-
)kenue A). B xauecTBe mHTEpdEHCHOTO pa3zbema HCHoib3yeTcs coenunutenb AMP  Bumka X1
164354-4. JIns npeoaoaeHus: YCUIUsl COWICHEHHUS TIPU U3BJICUCHUH MOJYJISI U3 OTBETHOTO paszbe-
Ma miaThl KpoccoBoit CR Ha miaHKe yCTaHOBJIEH phluar-BhITAIKUBATENb.

[ToakmroueHne BHEIMTHUX YCTPOUCTB, paboTaromux B crangaprax RS232 u RS485, a taxxke psga
JOTIONTHUTENFHBIX CUTHAJIOB, OCYIIECTBISETCS uepe3 Kabelb, paclasHHBIM U 3aKperieHHBbIH Ha
miaTe MOJyJIs U 3aKkaHuuBarommiics coenuauteneM PC50 (pozetka X2).

Ha nepenneil miaHke HaHeceHa HAIIMCh, HA KOTOPOM yKa3aHa MPUHAJJICKHOCTh MOIYJIA K KOH-
tposuiepam cepur IK-2000 1 HauMeHOBaHUE MOTYJIS.

Cmpyxmyphnasa cxema Monyins nokasana B [Ipunoxenun B. B xauectBe yenmpanvrnozo npoyecco-
pa (CPU) wucnonsdyercs 16-TH pa3psiiHBIA  BBICOKOIPOM3BOAUTEIBHBI MHUKPOIPOLIECCOP
Am186CU ¢upmsr AMD. CPU takTtupyercs BHEUIHHUM reHepaTopoM vactoroit 25 MI'u. Baytpu
Ipoleccopa TakToBask yacToTa yjasanBaercs U coctasiser S0 MI'n. Jlns agpecanun namstu npo-
rpamm, JIaHHBIX U NepuepuiHbIX YyCTPOHCTB Hcnonb3yercs muHa anpeca A0 — A19, dopmupye-
mast peructpamu RG, BeimosnHeHHBIX Ha 06a3e MukpocxeMm tuna 74HCS573. 8-mu paszpsanHas mmHa
nanabix DO — D7 gopmupyercs nyHanpaBieHHbIM Oydepom BF, BeimomHeHHBIM Ha 6a3e MUKpPO-
cxembl Tuna 74HC245 u ynpasnsembiMm curianamu (-DEN) u (DT/-R). [lnst opranu3amyu Haaex-
Horo 3amycka CPU ucnons3yercs ycmpoiicmso cynepsuzopa yenmpaisHo2o npoyeccopa (Super-
visory circuits, CIIII) BeimonHeHHOe Ha 0a3e mMukpocxemMbl MAX691 dupmer “Maxim”. Cynep-
BU30p Gopmupyet curnan copoca CPU mpu nonaue siekTponuTaHus, a Takke Mpu cboe mpo-
rpaMMBl, KOT/Ia ToclieiHss He popMupyeT curnana nepesamnycka (—WD) ¢ nepuonom He Goee 1,6
cexyHabl. [lepembruka J17, ecnu 3aMKHyTa, Ja€T BO3MOXXHOCTh M3MEHUTH IEpUo cOpoca 10 Be-
mmaunbl 0,1 cekyHabpl. 3aBojckas ycraHoBka — pazomknyta. CHII dopMupyeT Takxke CUTHAI O
HEJOIyCTUMOM CHMKEHUU JIEKTPONUTaHMs 10 ypoBHs 4,75 B, KOTOpHIN nogaercs Ha BXOJ He-
mackupyemoro npepsiBanust NMI BUC CPU. Kpome Toro CIII oGecnieunBaeT KOppEeKTHBIH Ie-
pPeXo] Ha JIEKTPONMTAHUE SHEPrOHE3aBUCUMBIX ycTpoucTB (O3Y naHHBIX M TallMep-KaJleHAapb
pearbHOr0 BPEMEHHM) OT JIMTHUEBOM OaTtapen HampspbkeHueM 3B mpu mponajaHuM IITAaTHOTO BJIEK-
TponuTanus. J{ns konmpons cocmosnus iumuegoli 6amapeu NCTIONb30BaHa CIICIUATU3UPOBAHHAS
mukpocxema (Battery Monitor) DS1314 ¢upmer Dallas Semiconductor, hopmupyroimas curaat
npepsiBanust INT6 nmpoueccopa nmpu CHUKEHUU HaNpspKEHUs Ha 6atapee 10 ypoBHs 2,7B u MeHee.
KoHTpoas npon3BoauTcs 0IMH pa3 B CyTKH, IIyTEM MOAKIIOYEHNS Ha 1 CEKyHly BHYTPEHHETO Ha-
IPY304HOTO PE3UCTOPA CONMPOTUBICHUEM 1,2 MOM M U3MEpeHHUs aleHUs HAllPsDKEHHS Ha HEM.

Iamamws npoepamm coctout u3z FLASH onepanmonHoii cucrembl o0bemom 64 KoOaiiT, BeiOupac-
MbIM HH3KHM ypoBHeM Ha juHuM (-CEROM), dhopmMupyeMbIM yCTpOWCTBOM YIpPaBICHHS U BbI-
6opku (Control Device) u FLASH nporpamm mons3oBarens oobemom 512 Koaiit. Bo Bpems ot1-
JaJIKH TOJIB30BaTEIbCKON MpOrpaMMbl HeoOxoaumMo nepesectu TymbOuep “JOB — DEBUG”, pac-
NIOJIOKEHHBIN Ha mepenHeil mianke Moxyss, B mojoxenue “DEBUG”, uro paspemaer 3anuck Ko-
na nporpammbl nosib3oBatenss Bo FLASH mamsate. B nmonoxenun “JOB” moaudukanus 3arpy-
KEHHOTO Koja 3ampenieHa. Heo0XoauMo yuuThIBaTh KOJIMYECTBO IUKIOB 3anucu Bo FLASH ma-
MATh. OHO He MoybkHO mpeBbimath koiuuectBa 100000 pa3. FLASH mporpamm mosib3oBatesns
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BeIOMpaeTcsi HU3KUM ypoBHeM Ha ymHuH (—-CEFLASH), dopmupyembiM ycTpoiicTBOM yrpaBie-
Hust 1 BeIOopku (Control Device).

1.4.4 [1amsme oannwvix (Nonvolatile Ram) npencrarnser cob6oit cratruueckoe O3Y emkocThio 10 128

Koaiit. OHO sBNsieTCS SHEPrOHE3aBUCHUMBIM M MPH OTCYTCTBUU HITATHOTO AJIEKTpONUTaHUs +5B
o0ecreynBaeT COXpPaHHOCTh JAHHBIX MPH MOAKIIOUYCHHON JUTUEBOW Oarapee (TOK MOTPeOICHHUS
He Oosiee 8 MKA). BoiOupaercs Hu3kuM ypoBHeM Ha uHuE (—LCS).

145 Vempoiicmseo evibopa nopmoe nepugheputinbix ycmpouicmeé , BXOJSIIEE B COCTaB yCTPOMCTBA
yrpasineHust u Beioopku (Control Device), npexacrasiser coboii aemudpatop, MO3BOJISIONIHIA
BBIOpaTh 8§ mepudepuitHeIX ycTpocTB Moayis. Beroopka YIIITY Bo3MoOXXHA JUIE TPU HATUIUH
HU3KOro ypoBHs Ha uHuu (—PCS6). lepeuens neprdepHitHbIX YCTPONCTB MpUBEEH B TA0HIIE 2.

Tabmuma 2
N BriOpanHoe ycTpoiicTBO A7 A6 A5 A4
1 | BUC PIC 8259 16 Gaiir I/O R/W 1 0 0 0
2 | Curnan INTA, 16 6aiir 1/0 R 1 0 0 1
3 | Copoc coberennoro Inhibit, 16 Gaiir 1/0 W 1 0 1 0
4 | UC RTC (uacer) 16 Gaiir 1/0 R/W 1 0 1 1
5 | WatchDog 16 6aiit 1/0 W 1 1 0 0
6 | Inhibit 16 Gaiit I/O W 1 1 0 1
7 | Display buffer 16 6Gaiitr 1/0 W 1 1 1 0
8 Input buffer 16 Gaiitr 1/O R 1 1 1 1

1.4.6 Yempoticmgo 8vbicokockopocmuo2o 0oMena 0anHbiMy TIO TIOCIeA0BaTeIbHBIM KaHamaMm (Serocco

M,¥BO) peanmzoBano Ha 6aze BUIC PEB 23532 ¢upwmsr “Infineon” u 3anuMaet B mpocTpaHCTBE
BBOJ1a-BBIBOJIAa 30HY B 256 OaiiT. Beibopka YBO mpou3BoauTcs mpyu HATMYUHM HU3KOTO YPOBHS Ha
muaun —CSPEB (P1014/PCS1). OHo oOpa3yer JBa HE3aBUCHMBIX TaIbBAaHHUYECKH Pa3BsI3aHHBIX
kanana RS485 LINE 2 u LINE_ 3, paGoratomux Ha ckopoctu no 2,304 M6Gon B cranmaprax
ASYNC, BISYNC, HDLC/SDLC. C nomompto nepeximouareneit SW3 u SW1, SW5.1 3anaercs
COOTBETCTBEHHO CETEBOW aJipec M CKOPOCTh OOMEHA 10 JIOKAJIbHOM MEXKOHTPOJUIEPHOH CETH IO
kKaHainy A (cM. Tabauusl 3 u 4), a ¢ nomotupto nepexmouateneit SW4 u SW2, SW5.2 coorsercr-
BEHHO 10 KaHaiy B (cM. Tabnuuet 5 u 6).

Tabauma 3
Iepexaouarean SW3 Anpec
SWa3.1 SWa3.2 SWa3.3 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
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[ (74 Moayab HEHTPAILHOTO IpoleccopHoro yerpoiicrsa CPU-03E ]

Tabmmia 3 mpolobKeHne

Iepexaouyarean SW3 Anpec
SWa3.1 SWa3.2 SW3.3 SW3.4 SW3.5 SW3.6
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
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
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Monynb HeHTpalIbHOTO MporeccopHoro ycrpoiictea CPU-03E

Tabnuua 3 npogoKeHne

Iepexmouarean SW3 Anpec
SW3.1 SWa3.2 SW3.3 SW3.4 SW3.5 SW3.6
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
Tabnumna 4
Iepexmouarean SW1 n SW5.1 CkopocTh,
SW1.1 SW1.2 SW1.3 SW14 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
Tabmuma 5
Ilepexmouarean 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
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[ 7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

Tabnuua 5 npopomkeHue

Iepexmouarenn SW4 Anpec
SW4.1 SW4.2 SW4.3 SW4.4 SW4.5 SW4.6
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
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
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Monynb HeHTpalIbHOTO MporeccopHoro ycrpoiictea CPU-03E

Tabnuua 5 npopomkeHue

Iepexmouarenn SW4 Anpec
SW4.1 SW4.2 SW4.3 SW4.4 SW4.5 SW4.6
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
Tabmura 6
Iepexmouyarean SW2 u SW5.2 CkopocTh,
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

[IporpammHbIM 0OecrieueHreM MoayIs peanu3oBan nmpotokon MODBUS wmu SDLC.

1.4.7 Cucmema npepwiéanuii BeimonHeHa Ha 6a3e BcTpoeHHoro B bBUC IITY BHyTpeHHEro KOHTpoIUiepa

npepbiBaHuii. HazHayenne BHemHUX BX00B npepbiBanuii CPU cienyroree:
INTO — curnan npepsiBanus ot YBO.
INT1, INT2 — He 3ameiicTBOBaHbI (KAaCKaJUPOBAHBI C BHYTPCHHUMH HCTOUYHUKAMH).
INT3 - BBOJ curnana npepsiBaHus ot matomecta 0.
INT4 — BBOA curnana npepeiBaHus OT Iu1aromecta 1.
INTS — BBOZ curnana nmpepbiBaHus OT IUIaTOMeCTa 2.
INT6 — BBOJ curHasa nmpepslBaHUsl OT MOHUTOPA JIUTUEBOU OaTapen.
INT7 — BBOZ curnana npepsiBaHus OT Iu1aTomecTta 3.

1.

2
3
4.
5.
6
7
8
9

INT8 — BBOJ curHana npepbiBanus oT KoHTpoiuiepa Ethernet.

Konmponnep npepvisanus (PIC) peanuzoan Ha BUC 8259 u mo3Bosnser BBectu B CPU
JOTIOTHUTENHHO § MCTOYHUKOB MPUOPUTETHBIX MPEPHIBAHUN. DTUMH UCTOYHUKAMH SIBIISI-
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[ 7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

IOTCSI CUTHAJIBI TIPEPBIBAHUI OT IIaToMecT (coToB) KpoccoBoi miatel CR ¢ Homepamu 4-
11. AxtuBHBII ypoBeHb — BeicokH. PIC kackaguposan co Bxogom PIO27 CPU.

10. PIO18 - BBox curnana ALARM. Tlonb30BaTenbckoe MpepbIBaHUE, KOTOPOE MOYKHO CO3-
natb, nonas B enb TALARM/-ALARM Ttok He 6onee 10 MA. (anbpBaHnveckas pa3Bsizka
1500B).

11. PIO5 — BBOJ curHasna npephiBaHus OT 4acoB peajbHoro Bpemenu RTC.

12. PIO34 — npepsiBaHue OT MOPTa TUCKPETHOTO BBOJIA.

Kpowme Toro, Bayrpu BUC CPU, cymiecTByoT 8 JOMOTHUTEIBHBIX HCTOYHUKOB MTPEPHIBAHUI:

1. 3 npepsiBanus oT 3-X 16-TH OUTHBIX TaMEPOB-CYETUHKOB.

1 npepriBanue oT nocienoBatenbHoro kanana High-Speed UART (COMO).
1 npepriBanue oT nocienoBaTeabHoro kanana Low-Speed UART (COML).
1 mpepsIBaHMe OT TmocieaoBaTenbHOro kanaiaa USB.

2 mpepbIBaHus OT 2-X KaHaioB SmartDMA.

ok~ own

Bcs cucrema npepblBaHUN SBIISETCS IPUOPUTETHOM, YTO MO3BOJISET IIPOrPAMMHO YCTaHABIIU-
BaTh BBICIIMI MPUOPHUTET JIFOOOMY U3 UCTOYHHUKOB, B 3aBUCUMOCTHU OT PEIIAEMOM 3aJauu.

1.4.8 Taiimep-kanenoapw (uacwet) peanbHoro BpeMmenu (RTC) peanuzoBan Ha ocHoBe MC 62423 hupmbl
“Epson” u 1mo3BoJISIET OCYIIECTBUTH MPHUBSI3KY BHITIOTHEHUS TPUKIIAIHOMN MPOTrpaMMBbI K X0y ac-
TPOHOMHUYECKOTO BpeMeHU. COJEp)KUT B CBOEM COCTAaBE PErMCTPHI CEKYH, MHHYT, YacOB, JHEH
HEJIeNH, THeH MecsIa, MeCsIIeB U TOIa.

1.4.9 Oxpannwiti maimep (WatchDog) peanuzoBan 8 UIC MAX 691. CLII cioyxut maust popMupoBa-
Hus curHana copoca CPU mpu mojade »IeKTpONHUTaHUs, a TAaK)Ke B Cllydae, €Clid TOCIeTHUN He
MPOU3BOIUT OOpallleHusl Yepe3 YCTPOICTBO ympaBieHHs] U BHIOOPKH MO COOTBETCTBYIOIIEMY a-
pecy. WatchDog rapantupyer mepesamnyck mporpaMMbl IOJIb30BaTeIs B Cilydae cOOs O TakK Ha-
3pIBAEMON “‘ropstucii” BeTBU anroputma. st popMupoBaHUs CUTHANIA “TOPSYUN-XOJIOIHBIN 3a-
nyck” cayxat R / C mernouka, HOMHHAIBI KOTOPOH MOA00paHbl TAKMM 00pa3oM, 4TO MpH MPoIia-
JAHHUU 3JIEKTPONUTaHus Oosiee 4eM Ha 2,5 ¢ (C moCaeayoNMM BOCCTaHOBIeHHEeM) Ha tuauu C/W
MOSIBUTCS BHICOKUH ypOBEHb Ha BpeMs He Oosee 0,5 c. 1o coObiTHe HHDOPMUPYET MPOrpaMMHOE
obecrieueHrne 0 HEOOXOMMOCTH “XOJIOTHOTO” 3aITyCKa C TIOJIHOW WHUIIMATIN3AITUEH CUCTEMBI.

Ecnu snexTponuTaHue mpomnanaio Ha MEHbIee BpeMs (WM HE MPOIaaino BOBCE, a cOpoc mpo-
u3oien u3-3a coosi), To Ha quHud C/W HaXOoAaMTCs TMOCTOSHHO HU3KHI YPOBEHB, YTO TOBOPHUT O
HEOOXOIMMOCTH “TOpSYEro” 3amycka allrOpUTMa C 33JaHHON TOYKH C YaCTUYHOW WHUIIMATH3AIH-
ei.

1.4.10 Cuenan ucnpasnocmu u paspeuwenus svixooos (Inhibit).

Inhibit cnyxut st popmupoBanus curnana paspemenus BbeixoqoB BINH moayneit YCO auc-
KPETHOTO M aHAJIOTOBOTO BBIBOJIA MIPU HOPMAIBLHOM (DYHKIIMOHHMPOBAHUU KOHTPOJUIEPA, a TaKXKe
UX HaJeKHOW OJOKMPOBKH NPHU NEPBOHAYAIHLHOM BKJIIOUYEHHM IOCIEAHEro (10 MOMEHTa Ipo-
IrpaMMHON MHHMLIMAIM3AalUK TOPTOB BBIBOJA) MJIM HEOOpATMMOM OTKa3e, Korjaa “rops4uii” mepe-
3aIycK HE MpHBEN K BOCCTaHOBIEHHIO paboTocnocoOHoctu. Ilomumo curnana BINH ¢popmupy-
forcst curHaisl INHOUT+ u INHOUT-, no3Bosisifoniiie OLEHUTh UCIIPABHOCTh KOHTPOJIIEPa MPH
BBITIOJIHEHUH TI0JIb30BATENBCKON MPOTPaMMBbl. DJIEKTPUUYECKHE XaPAKTEPHUCTUKU LIEMHU CIEIYIO-
mue:

e HomunanpHOe HanpspkeHue u ToK - 24 B, 100 MA;

e [anbpBaHuueckas pa3psska 2500B.
OrcyrcrBue Toka B 1ienu INHOUT+/- B Xo/1e BBIITOTHEHUS MOJIb30BATEIBCKON MPOTrpaMMbl MOXK-
HO pacleHHBaTh Kak HeucnpaBHocTh Moaynst CPU-03E.
®dopmupoanue curraga BINH u INHOUT+/- MokeT ObITh 3a0JIOKMPOBAHO MPH MMOa4Y€ B IICTIh
INHIN+ 1 INHIN- nanpsoxenus 24 B (Tok He 6osiee 5 MA), 9TO UCTIONB3YETCS JUIsl OpraHU3aIiH
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Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

1411

“ropstuero pesepBupoBanus’ 2-x koHTposuiepoB. [lenu INHOUT+/- u INHIN+/- umeroT ranbsBa-
HUYECKYIO Pa3BA3KY.

®opmuposarens curnana INhibit BemonHeHn Ha 3neMeHTax MHUKpOCXEM JKIYILET0 OJJHOBUOPATO-
pa, kommapartopa u R/C uenouku. TanTanossiii kongeHcarop C74 émkoctbio 33 MK®D (cM. Tabmu-
ny AJII'B.301411.237 33) umMeet pa3iudHbIe LETIOYKH 3apsia U pa3psijia ¢ pa3HbIMUA 3HAYCHUSIMU
BpPEMEHHU 3apsijia U paspsizia COOTBETCTBEHHO. [loBBIIIeHNEe HANPsHKEHUS 3apsa 10 YPOBHs, HE0O-
XOJIMIMOTO JJIsi cpabaThIBaHHsI KOMITapaTtopa (M Kak CJIECTBHE MOSIBICHUE Pa3pellaroliero CUrHa-
na Hu3Koro ypoBHs Ha sinHuu BINH), nocturaercs 3a 30 — 40 uMmysnbcoB JINTENBHOCTBIO 1 MC U
nepuonom 10 mc, hopmupyembix ogHOoBUOpaTopoM. OTHOBHOPATOP B CBOIO OUYEpPEab YIIPABIIACTCS
nporpammuo 4epe3 Control Device no nunuu (-INH). D10 coObiTHE TPOUCXOAUT PUMEPHO He-
pe3 0.8 ¢ mocie 3amycka Mojab30BaTENIbCKON MPOTpaMMbl, YTO MCKJIHOYAET MOSBICHUE JIOKHOTO
pa3penIaoIero CUrHaia npyu BKIIOYESHUH JIEKTPOITUTaHUS.

[Mpu npekpamennn obOpamienuit k gopmupoaremo Inhibit, curaan (BINH) nepexomut B co-
CTOSIHHE BBICOKOTO YPOBHS IIPUMEPHO uepe3 2 ¢ u naet ycrpoictBy WatchDog Bo3moxxHOCTB 011-
HOW TMOMBITKH Tepe3anycka. Ecnu mocne Hee paboTOCIOCOOHOCTh HE BOCCTAHOBMIIACH, TO YEpPE3
yKa3aHHOE BpPEeMs ITPOUCXOUT BHIKITIOUEHHE BceX Bbixo10B u menb INHOUT+/- obecTounBaercs.
Cocrosinue curnana (BINH) unnunupyercs ceeroauonom “RUN, pacrionokeHHBIM Ha MepeaHei
TUTAaHKE MOYJIS.

Pecucmp oucnnes (Display) Bemmonnen Ha 6aze MC 74HC377 u npenHasHaueH st 00CTyKHBa-
HUsI TUIAThl CEMHUCETMEHTHOTO WHIMKATOpa C TOKOOTPAHWYMBAIOIIMME pe3ucTopamu. Kaxsiid
BBIXO/ peructpa Display obGcmyxuBaeT CBOM CerMEHT MHAMKATOpa. IIpr 3TOM CErMEHT CBETHTCS
IPY HAJIMYUH Ha COOTBETCTBYIOMIEM BBIXOJIC HAIPSKEHHUSI HU3KOTO ypoBHs. Display ucmomnb3yer-
CsI OTIEPAI[HOHHON CHCTEMOM ISl HHAUKAIIMKA PEKUMOB pabOThl MOIYJIS, PE3yIbTaTOB CaMOHar-
HOCTHKH U MOKET OBITh 33JI€HCTBOBAH B IPUKJIAIHBIX IPOrpaMMaXx.

1.4.12 Pecucmp cuenanos cocmosinus , (Input Reg) Beimonnen Ha 6a3e MC 74HC573 u npenHa3sHaueH

JUTSL BBOJIA IOTIOJTHUTENIBHBIX CUTHAIIOB cocTostHus momyist CPU-03E:

e 4-x no3unmoHHoro nepekirouatens SWS5 (6urtsr 0-3).

e BBox curHaga NMI (Gut 4) 11si OLIGHKH €ro COCTOSHUS JPaiiBepOM-00paOOTUHMKOM COOBITHS
CHUKEHUS DJIEKTPOINUTAHUSI MEHee BeNMuuHbl 4,75 B, BXOASIIMM B COCTaB OMNEPALIMOHHOU
cucremsl moayns CPU-03C:

- 6ut 4 = 1 — NMI akTuBeH (muranue HE B HOPME);
- 6ut 4 = 0 — NMI naccuBen (mutaHue B HOpMeE);

e BBojJ curHana LOWBATT (6ur 5). YcranaBnuBaercs B Jor. 1 Ipu OTCYTCTBHM TOKa B IIETIH
+LOWBATT u -LOWBATT (ue 6osee 10 MA). Mcnonb3yercs: onepaliMoOHHON CUCTEMOM st
aHaJM3a KPUTUUECKOTO pa3psizia BHELIHeH nuTaroeii Oatapeun Ha 24 B;

e BBOj curHana C/W (6uTt 6) “X00aHbI-ropssYnii 3amycK’”;

e BBoj curHasia WRK/-CTL (0ut 7) cooTBeTCTBYIOIIETO MONIoKeHu o TymoOiepa “JOB-DEBUG”,
PacIoIOKEHHOT0 Ha JIMIEeBOW miaHke MomayJs. Jlor. 1 — pabora (Job) , jor. 0 — otnaaka (De-

bug).

1.4.13 Vempouicmseo Huzkockopocmruoeo obmena nocnenoarenbabiMu ganaeiMu (UART, YHO) co-

cTouT u3 2-x BcTpoeHHbIX B BUC CPU He3aBHCHMBIX KaHAJIOB IpUeMa/Tliepeiaui U 2-X BHEIIHUX
dbopmupoBarenei pusudeckoro cranaapra RS485 w/mnmu RS-232.

Kanair COMO/LINEQ o6pasytor curnanst RXD0O, TXDO, CTSO, RTRO u CIM monysis, yctaHaBiu-
BacMbIii B pazbembl X2 u X3. Kananm COMI/LINEL o6pasyior curaanst RxD1, TxD1, CTS1,
RTR1 u CIM Monynb, ycTaHaBIMBaeMbIi B pa3beMbl X4 u X5.

[To yMomuaHuIO OmepalMOHHAs CHCTeMa MHUIMaIu3upyeT oba kaHana B pexxum ASYNC MOD-
BUS SLAVE na ckopocts 9600 60.1.
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[ 7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

1.4.14 YVempoiicmso evibopa niamomecm (ciomog), Bxozsiee B cocras Control Device popmupyer 12
CHUTHAJIOB BBIOOPKH CIIOTOB KpoccoBoi miatkl Tuna CR. IIpu aTom cinoTsl ¢ 0-ro no 3-e BrIOMpa-
I0TCS MyabTHILICKCHpoBaHHbIME JinHUsAMHU (-DS0), (-DS1), (-DS2), (-DS3) (cooTBeTcTBYIONIMM
muausM SLOTO — SLOT3 Control Device), a cinotsl ¢ 4-ro 110 11-¢ COOTBETCTBEHHO JIMHUSIM
SLOT4 - SLOT11 (curnanst —DS4...-DS11). OnepauuoHHas cuctema IpH 3aiycke HHHIIHAIN3HU-
pyet Bce curHaiel DS Ha pa3mep 64 Gaiita B mpocTpaHCTBe BBOJA-BbIBOJA. TakuM obpa3om, pac-
npeeneHue miaTomect B mpocrpanctse /O koHTposuiepa moka3aHo B Tabnuie 7.

Tabmuma 7

DS | DS | DS | DS | DS | DS | DS | DS | DS | DS | DS | DS
11 10 9 8 7 6 5 4 3 2 1 0

704- | 640- | 576- | 512- | 448- | 384- | 320- | 256- | 192- | 128- | 64- 0-
767 | 703 | 639 | 575 | 511 | 447 | 383 | 319 | 255 | 191 | 127 | 63

QOwoCTvh
>rroCT

IM11 | 1110 | 119 | 18 | 17 | e | I1s | 114 | I3 | 12 | IIl 110

[TnaTomecta I10-I13 MoryT OBITH HE3aBUCHMO JIPYT OT JApyra MepenporpaMMHUpOBaHbl Ha pa3Mep 8
K6 u pa3mMernieHbl B onpeielIeCHHOM MECTE MPOCTPaHCTBa BBOAA-BhIBoA (cM. [Ipumoxkenue I).
Jns storo 3aaeiicrBoBanbl moptel PIO0, P102, PIO11, PIO12 (coorBercTBenHo curHamsl CO-C3).
[To cOpocy 3T MOPTHI yCTAaHABIMBAIOTCS B COCTOSIHUE BBICOKOTO YPOBHS, YTO KOH(UTypHpyeT
matomecta [10-113 B cooTBercTBHM ¢ Tabmwuiei 7. C curHagaMu BIOOPKH MJIATOMECT TECHO CBSI-
3aH curHai BbIOOpkH Oydepa maructpanu nanaeix BD0-BD7 monpyneit YCO, dbopmupyemsrit
Control Device mo nmuauu (-CSBUF). B o6iem citydae agpecHoe MPOCTPAHCTBO, BBIIEICHHOE
noj curHan (~CSBUF) mpeBbImmaeT cyMMapHO€e MPOCTPAHCTBO BCeX CUTHanoB DS u cocraBisier
48K0.

1.4.15 Monaynb ¢opMupyer IIMHBI ajJpeca, AAHHBIX M YIPABJICHUS, MMOCTYMAIOUIME Ha MarucTpaib
KpOCCOBO i TuaThl. YacTh NUHHIA pa3BelCHbl paAMalIbHO OT YCTPOICTa yrpaBieHHUs U BHIOOPKH
Control Device. Pacipenenenue curHaioB, (HOpMHPYEMBIX MOJYJEM, 10 KOHTAaKTaM pa3beMa
X1 moxa3zaHo B Tabnure 8.

Tabnuma 8
Hennb KonTakTr
0VS Al,B1,C1
0VS A2, B2, C2
+5VS A3, B3, C3
+5VS A4, B4, C4
BDO A6
BD1 C6
BD2 A8
BD3 C8
BD4 Al10
BD5 C10
BD6 Al2
BD7 Ci12
BAO Al4
BAl Cil4
BA2 Al6
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[ 7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E

Tabnuua 8 npomonkeHue

enn KonTakTt
BA3 Cl6
BA4 Al8
BAS C18
BAG6 A7
BA7 C7
BAS8 A9
BA9 C9
BA10 All
BAll C1l1
BA12 Al3
BA13 C13
BAl14 Al5
BA15 C15
-BRD A20
-BWR C20
BINH A22
-BRES C22
BCLK A26
-DS0 B24
-DS1 B22
-DS2 B20
-DS3 B18
-DS4 B16
-DS5 B14
-DS6 B12
-DS7 B10
-DS8 B8
-DS9 B6
-DS10 B26
-DS11 B28
IRO B25
IR1 B23
IR2 B21
IR3 B19
IR4 B17
IR5 B15
IR6 B13
IR7 Bl1l
IR8 B9
IR9 B7
IR10 B27
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[ 7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

Tabnuua 8 nponomkenue

enn KonTakTt
IR11 B5
+5VS A29, B29, C29
+5VS A30, B30, C30
oVvS A3l, B31, C31
oVvS A32, B32, C32

Hwxe npuBoaATCS OMKMCaHUsl BCEX CUTHAIOB MEXMOYJIbHOT0 uHTepdeiica. O603HaueHUs Maru-
CTpPAJIbHBIX CUTHAJIOB HAYMHAETCSI ¢ CUMBOJIA «B».

OVS - o0muit mpoBOJI CUCTEMHOTO UCTOYHUKA TTUTAHMSL.

+5VS - HanpspbKeHHEe CHCTEMHOTO UCTOYHHUKA TTUTAHMSL.

BD0-BD7 - mmua nanasix MCO.

BAO-BA18 - mmna agpeca MCO.

BRD - ctpo0 utenus undopmaruu, BeipadaTeiBaeMblil L{I1 1 moka3piBaronuii, 4To Ha TUHU-
sx BD0-BD7 naxogsitcst ganusie, noctynatommue uz MCO.

BWR - cTpo0 3anucu nnpopmanuu, Beipadateiaembiii L{I1 1 moka3pIBatomumii, 4To Ha JTUHH-
ssx BD0-BD7 naxopnsitcst nanusie, nocrymnatomue 8 MCO.

BINH - curnan 3anpera Bbliauu ynpaBieHHUsS MOAYJISM CBSI3U ¢ OOBEKTOM I1OCIIE BKIIOYCHHUS
OUTAHUS JI0 TeX IOp, MOKa HE MPOU30MIeT MHUIMAIU3AIMS BCEX MPOTrPaMMHO-IOCTYIHbBIX YCT-
POMCTB KOHTPOJLIEPA.

BRES - curnan copoca, kotopslii BeipabatsiBaetcs LI1 npu BriItoueHUH (BBIKIIOYEHUH) TTH-
TaHMsI, @ TAKXKE MPU COOSIX MPOTPAMMBIL.

BCLK - cunxpoumnynbcesl yactotoit 10 MI', moctynarontue ot LIT.

DSO0...-DS11 - curnansl BeIOOpa MOy MOKA3bIBAIOIINE YTO B JAHHOM IIMKJIE OYy/ET MpoucC-
XOJUTh nepenada nHpopmaruu Mexay LI u BEIOpaHHBIM MOTYJIEM.

IRO...IR11 - curnaibl 3anpocoOB MpepbIBaHU, BbIpadaThIBAEMbIe MOAYJSIMH CBSI3U C O0BEK-
ToM, U coobmatomue LI1 o ToTOBHOCTH MOynel kK 0OMeHy HHpOpMAITUEH.

Pacnipenenenre curuaaoB o KOHTaKTaM pazbeMa X2 MokazaHo B Tadiuie 9.

Ta6numa 9
Iens KonTakr

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
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Monynb HeHTpalIbHOTO MporeccopHoro ycrpoiictea CPU-03E

Tabnuua 9 npogomkeHne

ens KonTakT
LineB_3 40
LineA_3 41
GND_3 42
InhOut+ 6
InhOut- 7
Inhin+ 4
Inhln- 5
+Alarm 49
-Alarm 50
+LowBatt 47
-LowBatt 48
PortOut+ 10
PortOut- 11
Portin+ 8
Portin- 9

B ckoOkax yka3aHbl UMEHa 11eTieil B cirydae ycraHoBku CIM-monayneit Tuma RS485.

1.4.16 Ha3naueHue M yCTaHOBKA MEPEMBIYCK:

J1 — ecnm 3amKkHYyTa, TO pa3penieHa nogava nutanus ot 3B G6arapen Ha BUC O3V naHHBIX H
NC gacoB RTC ¢ nenpio coxpaneHus WHPOpMaAIUA B HUX MPU CHATUHU IITATHOTO AJICKTPOITH-
TaHUsl MOJyJIsl. 3aBO/ICKasl yCTaHOBKA — Pa30MKHYTA,

J2 — ecnu 3aMKHyTa, TO MOAIYJIb TTOATOTaBIMBaeTcs K 3arpy3ke Bo FLASH OS o6GHoBieHHOM
BEPCHUH ONEPALMOHHON CUCTEMBI. 3aBOJICKasl yCTAaHOBKA — Pa30MKHYTA,

J3 — J10 ucnonp3yroTcs IS AMEKTPUIECKOTO COTJIACOBAHUS MOIYJISA B OBICTPOJACHCTBYIOIICH
cetu RS485. YcraHoBka 3aBUCHT OT KOHKPETHOTO BKJIFOUCHHS B CETh. 3aBOJICKAsl YCTAaHOBKA —
3aMKHYTBI;

J11 - J16 ucnonw3yrorcs it moakaroueHus BHentHero USB npaiiBepa. 3aBojckasi ycTaHOBKa
: J11 — J14 3amknyTHI, J15- J16 pazoMkHyThI. BHEmHMI apaliBep MOAKIIOUEH;

J17 — ecnm 3amMKHyTa, TO repuoj cpabarbiBanus ycrpoiictBa WatchDog cTtaHOBUTCS paBHBIM
0,1 cek. 3aBojACKas yCTaHOBKA — Pa30MKHYTA.

1.4.17 Yempoticmeo ynpasnenus u evibopku (Control Device), peanmuzoBannoe na 6asze CBUC

[IJINC ¢upmbr ALTERA, moMumo ocHOBHOHM (DyHKIIMH BEIOOPKH MUKPOCXEM, HAXOISAIIAXCS
B TMPOCTPAHCTBE MaMATH WU BBojAa/BhiBoja (cM. [Ipunoxkenue I') ocymiecTBisieT QyHKIHIO
BBIJIEJICHUS U3 TIOTOKAa KOMAaHIHBIX MAIIMHHBIX IIMKJIOB T€X, KOTOPBIE OCYIIECTBISAIOT OIepa-
MY BBOJIa/BBIBOJIA, TIPUYEM MMEHHO B TpocTpancTBe Moayieit YCO (mmanmmue 48 KO mpo-
cTpaHcTBa BBoma/BeiBoaa). Cxema Control Device npencrasnena B [punoxenun J[. Ha oc-
HOBAaHWU COCTOSIHUs curHajoB mporeccopa S0-S2 u Al4, Al5 xoMOuHanMOHHAs cxema
dopmupyet curnan (-CSBUF). Dtot curnan pazpemraer padboty aemmdparopam miaToMecT,
paspemaet Oydep mmHB qaHHbIX BD, a Takke 3amyckaer cxeMy (popMuUpoOBaHUS CUTHaIA
(RDY), samemstomiero ooparenue L{ITY k oTHocuTensHO MeaieHHOM mmHe Moayneir Y CO.
Cxema BbIMOJHEHA Ha 0a3e CHHXPOHHBIX CYETUYHUKOB, pabOTarOmMUX Ha cHHXpoudacTtoTe 50
MTI'; (CLKOUT), u obecrieunBaeT 3ame yieHne npu obpamiennn K muae moayieit YCO o 1
Mkc. Kpome toro, 3Ta ke cxema o0OecreurnBaeT 3aBEAOMO BJIOXKEHHBIH B MAIIMHHBIA ITUKII
curnan 3amucu (- BWR), uto Heobxomumo mpu pabore ¢ HekoTopsiMu Moayismu YCO.
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[ 7.4 Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E ]

Control Device siBnsieTcsi BHyTPUCXEMHO-IIPOTPAMMHUPYEMBIM YCTPOMCTBOM H €TO COJEPKH-
MO€ MOXET ObITb MOIM(UIIMPOBAHO. J[JIs1 3TOr0 Ha MOJyJE YCTAHOBJIEH COOTBETCTBYIOILIHIA
pa3bEM.

1.4.18 Iopmul ouckpemmnoeo ésoda/svieooa (Discrete Input/Output Ports) peanuzoBan Ha mopTrax
CPU PIO3 (muckpernsiii BeiBoa) u PIO34 (muckpetnbiit BBO). O0a mopra MMEIOT ONTHYEC-
ckyro m3ossinuio 2500 B. ITopT qucKkpeTHOro BBOJa MOKET UCIIOJIb30BAThCS KAK CUTHAJI IIpe-
poiBanus CPU.

1.4.19 Vempoiicmeo USB (USB) peanmzoBano Ha 6a3e BcrpoeHnoro B BUC LITY kontpomiepa,
obecnieunBarotero oeictpoaeiicTByronmii kanan USB 1.0 Slave 12Mowut. Jluauu (USB+) u
(USB-) MoryT HenocpeACcTBEHHO BBIXOIUTH Ha pazbéM USB-B minn uepe3 cnenunanusuposaH-
HYI0 MHKpOCXeMy IpaiiBepa. BeiOop pexxrma OCyIIeCTBISETCS ¢ TIOMOIIBIO repembraex J11-
J16. Kpome toro B opranuzanuu uHTepdeiica USB yuactByror curnansr TXDCP(P1023) u
RxDCP(P1022).

1.4.20 Vempoiicmseo Ethernet (Ethernet) peanmsoBano Ha ocHoBe cmenHoro moxayias NM7010B
(NM7010B+) npousBoactsa kommanuu Wiznet. Monyns obecrieunBaet untepdeiic Ethernet,
pabotatouuii Ha ckopoct 10/100 M6ut/cex., n 3anuMaromuii 006éM 128 K6 B mpoctpancr-
Be nmamatu moxynss CPU-03E.

1.5. MapkupoBka

MapkupoBKa MOTYJIsI COICPHKUT:
® TOBApHBINA 3HAK MPEATPHUATUSI-U3TOTOBUTEIS;
® 3aBOJICKOI HOMED.
MapkupoBka HaHECEHa HETIOCPECTBEHHO Ha MOJTYJIb.
MapkupoBka TpaHCIIOPTHOW Tapbl BBIMIOJHEHA MO TpadapeTy IITEMIEIUPOBAHUEM U COJEPIKHUT
MaHUITYJSIITHOHHBIC 3HaKU «bouTcst ceipocTny, «Bepx», «He kanToBaTh», «OCTOPOKHO XPYIIKOE.

1.6. Tapau ynakoBka

TpancnoptHas Tapa, B KOTOPOH MOCTaBIAIOTCS MOJAYIH, MPEACTaBIsieT coO00i JoIaThlii Hepas-
OOpHBIH, MIIOTHBIN SIUK C TOPLEBBIMH CTEHKaMHU, COOpaHHBIMU Ha YETHIpEX IUlaHKax. Ha simuk HaHo-
CSITCS1 OCHOBHBIE, JONOJIHUTENbHBIE U Tpenynpenutenbuble 3Haku 1o ['OCT 14192. Buyrpennue cren-
KM smka ooutsl (BeicTinanbl) Oymaroit bBY-b mo 'OCT 515-77. Ilepen ynakoBKOW B TpaHCIOPTHYIO
Tapy MOIYJIM OMEIIAIOTCS B YKJIAJOUHBIA SIMIMK. YKIAJOYHBIN ANIMK MPeICTaBiIseT co0oi GyTisap u3
ropuposannoro kaprona T-30, TOCT 7376. B ogHOM TpaHCIIOPTHOM sIuKe pa3meniaercs 20 ykia-
JIOUHBIX SIIUKOB.

[Tpu HEOO6XOIMMOCTH HOBOM TPAHCIOPTHPOBKH YIMAKOBKY MOAYJIEH ClieAyeT MPOU3BOJUTH B HOP-
MaJIbHBIX KIIMMAaTUYECKUX YCIOBUSAX B CIEAYIOIIEH [TOCIEA0BATEIbHOCTH:

1. Kaxnpiii Monysp 3amauBaeTCsl B IOJUATHICHOBBIM MAaKeT U YKJIAABIBAETCS B OTIEIbHYIO KO-
pOOKY BMECTE C COMPOBOTUTENLHOMN TOKYMEHTAIIUECH.

2. KopoOku ¢ momymsimu B KoiudecTBe 20 IIT. YITaKOBBIBAIOTCS B YKIIAOYHBIN SIIHUK. Y KIIaq04-
HBI{ SIIMK TOMEaeTcsl B TapHbIi AmuK. [IpomMexxyTku 3anmonHstoTcst rogppupoBaHHbIM KapToHOM T-30,
I'OCT 7376;

3. TpaHCHIOPTHBIN ALK MAPKUPYETCSL:

e MaHUIYJALMOHHBIMU 3Hakamu: "bourtcs ceipoctn”, "Bepx. He kanrtoBath", "OcTOpoxHO,

xpynkoe";
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® OCHOBHBIMHU HAJIIUCSAMU - IIOJHOE UJIM YCIOBHOE HAUMEHOBAHUE IPY30I0IydaTes, IyHKTa Ha-
3HAYEeHUS C YKa3aHUEeM, IPU HEOOXOAUMOCTH, IyHKTA NEPErpy3KH;

® JIOTNIOJHUTEIBHBIMU HAAMHUCSIMH - IOJHOE WM YCJIOBHOE HaMEHOBAHHUE I'PY300TIPABUTENS U
HAauMEHOBAHME ITyHKTa OTIPABIICHUS;

¢ yHPOPMAIMOHHBIMU HAAMHUCAMHU - MAacChl OPYTTO W HETTO TPy30BOIO MECTa B KHJIOTpaMMaXx,
rabapuTHBIE pa3Mephl IPy30BOI0 MECTa B CAaHTUMETpPax M 00bEM I'py30BOTO MecTa B KyOuue-
CKHX METpax.

TpancropTHas MapKHUpOBKAa HAHOCUTCS Ha (haHepHbIE MM MeTaulndyeckue spibiku. [lopsmok
pacroyiokeHus] MapKUPOBKH Ha OJHOM M3 O0KOBBIX cTeHOK cooTBeTcTBYeT I'OCT 14192 Ha Tapy. Map-
KHPOBKY HAHOCAT KpPackoi mo Tpadapery Wi OT PyKH OBICTPO BBICHIXAIOIIEH, BOJAOCTOHKOM, CBETO-
CTOWKOM, COJIECTOMKON KpacKoM, IPOYHON Ha CTUpaHue U pa3MbiBaHHe. OCHOBHBIE HAANIMCH HAHOCSTCS
BbIcOTOH 30 MM. [lononHUTENbHBIE U HH(OPMAIIMOHHBIE HAJIMCH HAHOCATCSA BBICOTON 10 MM.

[Mocne yknanku Moayneil B TapHBIN SIIUK, TOCIEIHUN OOTATHBACTCS MO TOPIIAM CTAIBHOM IeTh-
Hol jeHToi ceuenueM 0,4x20 MM u mmomOupyercs. [110MOBI 17151 TpeIOTBpAIIEHUs! OT TOBPEKICHUS
IPY TPAHCTIOPTUPOBAHUH PACHOJIATAIOTCS B TIIYXUX OTBEPCTUAX OOKOBBIX CTEHOK M 3aLHIIAIOTCS CKO-
6amu.

B TedeHnue rapaHTUHHOrO CpoKa MOTPEOUTENh JOJDKEH COXPAaHATh YIAKOBKY (YMAaKOBOYHBIN H
TPAaHCHOPTHBIH ALIUKH), B KOTOPOI MPUOBLTH MOIYIIH.

2. HUCHOJIb30BAHME 110 HASBHAYEHHUIO

2.1. DxcminyaTanMoHHbIE OTPAHUYEHUSs

[Ipu sKcruTyaTaruu MOyJisi HEOOXOIMMO CJIEIOBATh BCEM PEKOMEH/IAIMAM B TTOJITHOM COOTBETCT-
BUH C pasnenamu Hactosimero PD. KpoMe Toro, HeoOX0aMMO BBITIOHATH MECTHBIE HHCTPYKIIUH, JCH-
CTBYIOIIHE B JAHHOW OTPACIIA MPOMBIIIJIECHHOCTH.

2.2. TloaroroBka MOayJisl K HCIOJb30BAHUIO

[locne nmosyueHus1, AJINTENBHOIO XPAaHEHUs WK TPAHCIIOPTUPOBAHMS MOJYJIEH B TPaHCIOPTHOU
Tape HeoOXO0JMMO MPOU3BECTH BHEIIHUN OCMOTp TPAHCIIOPTHOTO M YKJIaJOYHBIX SIIUKOB U MPOBEPUTH
L[EJIOCTHOCTD YIIAKOBKH.

[Ipu oO6HapyXeHUU HApYIICHUs LEIOCTHOCTH TPAHCIOPTHOM WK YKIJIQJIOYHOM Tapbhl HEOOXO0AUMO
COOOUIUTH O HAPYUICHUU MPEAIPUATHIO - H3TOTOBUTEINO. JlambHelIas sKCITyaTalus MOy sl BO3MOXK-
Ha TOJIBKO C pa3pellieHus: IPEIIPUITHS - U3TOTOBUTEISL.

Ecnu 1ies10cTHOCTD Tapbl HE HapylleHa, MOJYyJIb CIEAYET U3BJIEUb U3 YIAKOBKH, IPOBECTH BHEII-
HUI OCMOTP Ha OTCYTCTBUE MEXAHUYECKUX MOBPEXKIEHUIN U IPOBEPUTH €TI0 KOMIUIEKTHOCTD.

B ciydae xpaHeHMs WM TPAaHCIOPTHPOBAHUS MOAYJS IPHU TEMIEpAaType HUXKE HYJS I'palycos,
BBI/IEP’KATH €r0 B HOPMAJIbHBIX YCJIOBHUSAX B T€UEHHE 12 yacos.

[MoxroroBka u oTiagKa MporpaMMHOro odecreueHust KOHTpouiepoB cepuu IK-2000 onrcansl B
NOKyMeHTe «/HTerpupoBaHHas cucTeMa pa3padoTKU MPUKIIAIHOTO MPOrPaMMHOT0 00ecTiedeHus
CONT-Designer for Windows APM».

2.2.1. Ilopsook ycmaHo8Ku

[lepen HauanoM MOHTaXa MOIYJb CIEAYET OCMOTPETh M IPOBEPUTH LIEIOCTHOCTH 3JIEMEHTOB
IUIaThl, IE€YaTHBIX IPOBOJHUKOB U OTCYTCTBUE NOBPEXACHUNA Pa3bEMOB.

[Ipu nepBoHauaIbHON YCTAHOBKE MOJYJIS CJIEAYET BBIIIOJIHUTD CIEIYIOIINE AEHCTBUS:

1. C nomormbio nepeMbIYeK U MepeKIToyaTeNneil YCTAaHOBUTh HEOOXOAUMBIE PEKUMBI paOOTHI

MOJYJIS.
2. YcraHoBUTHh MOIyJb B kapkac Tumna CC-X (X — KOIM4ecTBO IIIATOMECT B KapKace).
3. CoeanHuTh pazbeM X2 ¢ pa3beMOM PACHOJIOKEHHBIM Ha IJIAHKE KapKaca.
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2.3. Hcnoab3oBaHue MOAYJIs

[Ipexxne uem HavaTh paboOTy ¢ MOAYJIEM, HEOOXOIMMO O3HAKOMHUTHCS C IKCIUTyaTaI[MOHHOM JTOKY-
MEHTalMel U KOHCTPYKIIHEH MOTYJIS.

[IpucoennHeHNE U OTCOCTUHEHNUE PA3BEMOB MOYJIS JOHKHO TPOU3BOAUTHCS MPHU OTKIIOYEHHOM
MMUTAHNH.

3. TEXHHUYECKOE OBCJIYKUBAHUE

PaGoTaronuit MOy TEXHHUECKOTO OOCTY)KMBaHUS HE TPEOyeT.

4, TEKYIIUHA PEMOHT

Monynb siBisieTcsl BOCCTaHABIMBAEMbIM U PEMOHTHO-TIPUTOJIHBIM H3JenaueM. B nepuox skcrunya-
Tallud B CllydasiX, He TpeOyIoluX 3aBOJICKOIO pPEMOHTa (WM BbI30Ba Opuraabl MNPEANPUSTHUS-
U3TOTOBUTENSI) MOTPEOUTENIO pa3peliaeTcsi CBOMMH CHJIAMHU MPOU3BOAUTH 3aMEHY BBILIEALIETO W3
CTpOst MOAYJIsA ¢ ucnoib3oBanueM 3UII.

CBelleHHsI O HEHCHPABHOCTAX 3aHOCSATCA B pasziesl “YdeT HEeMCIPAaBHOCTEH MPHU AKCIUTyaTaluu’
nacropTa.

5. IIPABUJIA XPAHEHUS

XpaHeHre MOAYJIS MOXKET ObIThb KpPAaTKOBPEMEHHBIM (TFapaHTUHHBIM) U JJIUTEIbHBIM B OTAILIH-
BAaEMOM XPAHUJIUIIIE.

["apaHTUiiHBIA CPOK XpaHEHUS MOJYJISI C MOMEHTA U3TOTOBJICHUS: 2 TO/A.

CpOK JJIMTENBHOTO XpaHEHUs MOAYJsl B OTarimBaeMoM XxpaHuiuiie: 10 ser.

[Tpu xpaHeHuun Moyl HEOOXOIMMO BBIIEPKUBATH CJEAYIOIINE IapaMeTphl OKpyXKarolieu cpe-
L

- B oTannmBaeMoM XpaHWIIMINE TEMIIepaTypa BO3JyXa JOJDKHA OBITh B mpenenax oT 5 go 40°C,
OTHOCHTEIbHAsI BIAXKHOCTH 710 80% mipu Temneparype 25°C 0e3 KOHASHCAIlUU BIIary;

- ConeprkaHue KOPPO3UIHBIX areHTOB B aTMoc(epe XpaHWIIUINA HE JAOJKHO MPEBbIIIATh!

1) cepuucroro rasza 20 mg/m B CyTKH;

2) XJIOPUCTHIX COJicH 2 mg/m B CyTKH.

Monyns niepen 3akaakoi Ha ATUTENbHOE XpaHeHue (10 UCTeYEHUH TapaHTHITHOTO cpoKa XpaHe-
HUS) JOJDKEH OBITh MEPEKOHCEPBUPOBAH.

KoncepBanus mnomxHa NpOBOAUTHCS B MOMENIEHUH Npu TemnepaTtype Bozayxa 20°C +-5°C u ot-
HOCHUTEJIbHOM BIIaXXHOCTH He Ooiiee 70% 0e3 pe3kux KojaeOaHui TemMrnepaTyphl.

[Tomemenue AOMKHO OBITH 3aIMIICHO OT MPOHUKHOBEHMSI B HEro arMoc(epHBIX OCaAKOB U
KOPPO3MOHHOAKTUBHBIX ra30B (XJIOp, CEPOBOAOPO, aMMHUAK, CEPHUCTBIN ra3 u ap.).

[Ipu npoBeneHnn padbOT O TEPEKOHCEPBAIIMU CIIEAyeT COONMI0AaTh TpeOOBaHUS OE30MaCHOCTH
no ['OCT 9.014-78.

6. TPAHCIHHOPTUPOBAHUE

TpancnopTHas Tapa W yrakoBKa 0OECIEYMBAIOT COXPAHHOCTh MOJYJIS TIPH TPAHCIIOPTHPOBAHUHT
BCEMH BHJAMH TPAHCIIOPTA: aBTOMOOUIIBHBIM, JKEJIE3HOIOPOKHBIM, BO3AYIITHBIM (IIPH YCIOBHH pa3Me-
IICHUST MOJYJISl B TEPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUU C TIPABHIIAMH TPAHCTIOPTUPOBAHUS TPY-
30B Ha COOTBETCTBYIOIIEM BHJIC TPAHCIIOPTA U MPH XPAaHEHUU €r0 B TEUCHUE CPOKOB, YKA3aHHBIX B pa3-
neie 5.
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[Ipu TpaHCOPTUPOBAHUU YIAKOBKA MOIYJS OJDKHA OBITH 3aIlUIIEHA OT MPSIMOTO BO3ACHCTBHS
aTMOC(EPHBIX OCAJIKOB.
TpaHcriopTHpOBaHKE BCEMHU BUAAMH TPAHCIIOPTA MOXKET MTPOBOAMUTHCS B CIACAYIOIIMX YCIOBUSX:
1) Temmeparypa okpyxatoriero Bo3ayxa ot -60° C mo + 60° C;
2) OoTHOCHTEJbHAs BIaKHOCTh 98% mpu Temnepatype +25° C;
3) armochepuoe nasnenue ot 12 kIla (90 mm Hg) mo 100 kI1a (750 mm Hg).
[Ipu morpy3ke u BBITpY3Ke MOAYJIU HE Opocarb, COOII0AAaTh MEPhI PEIOCTOPOKHOCTH OT MOBpE-
KIACHHS TAPHOTO SIITUKA.
[Tocne morpy3ku B TPAHCIIOPTHOE CPEACTBO SIIMK 3aKPEIUISIETCS C IENIbI0 UCKITIOUEHHSI BO3MOXK-
HOCTH €T0 IPOU3BOJILHOTO MEPEMEILICHHS.

7. TITPABUJIA O®POPMJIEHUA 3AKA3A

[Tpu opopmiennn 3aka3a Ha MOAYJIb B OJaHKe 3aKa3a HEOOXOMMO YKa3aTh CIEAYIOIIUE JaHHbIE:

e “HammeHoBaHuE” - yKa3bIBAETCS NOJHOE HAUMEHOBAHUE MOAYJIS;
e “Kox-B0” - yKa3bIBaeTCsA KOJUYECTBO MOCTABIISIEMbIX U3/I€TUN JaHHOTO HAUMEHOBAHUS.
Kpowme Toro, B Giianke 3aka3a MOTYT OBITh OTOBOPEHBI 0COObIE YCIOBUS ITOCTABKU MOAYJICH.
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[ 7.4 Moyib IIEHTPAIBHOTO MpoleccopHoro yerpoiicrea CPU-03E ]
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Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E
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Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E
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Monynb HeHTpalIbHOTO MporeccopHoro ycrpoiictea CPU-03E

IIporpaMMHO-10CTYIIHbIE YCTPOHCTBA MOAYJIH.

Anpeca mporpaMMHO-IOCTYITHBIX YCTPOMCTB MPUBEACHBI B Ta0OIHIIE 9.
Tabauua 9

YcTpoicTBO

Anapec, HEX

O3V nmannsix OC, 128 Kb
CgobomHo, 128 Kb
FLASH mporpamm, 512 Kb
Ethernet (WizNet), 128 Kb
Csobomano, 64 Kb
FLASH OC, 64 Kb

000000-01FFFF*
020000-03FFFF*
040000-0BFFFF*
0C0000-ODFFFF*
OEOOQ00-OEFFFF*
OF0000-OFFFFF*

Cror 0, 64 byte
Cror 1, 64 byte
Cror 2, 64 byte
Cror 3, 64 byte
Cror 4, 64 byte
Cror 5, 64 byte
Cror 6, 64 byte
Cror 7, 64 byte
Cror 8, 64 byte
Cror 9, 64 byte
Cror 10, 64 byte
Crortll, 64 byte
CBoboano, 15616 byte
Cror 0 pacmmpennsriit, 8Kb
Cror 1 pacumpennsiii, 8Kb
Cror 2 pacumpennsiit, 8Kb
Cror 3 pacmmpennsiii, 8Kb
Bayrpennss nepudepus bBUC
Am186CU, 1Kb
CBoboano, 13568 byte
BUC PEB 82532, 256 byte
CBoboano, 1152 byte
BUC PIC 82C59, 16 byte
Curnan INTA, 16 byte
Copoc coobecrBernoro Inhibit,
16 byte
RTC, 16 byte
WatchDog, 16 byte
Inhibit, 16 byte
Display, 16 byte
Peructp cocrosinus, 16 byte
CBoboHo, 256 byte

0000-003F
0040-007F
0080-00BF
00CO0-00FF
0100-013F
0140-017F
0180-01BF
01CO0-01FF
0200-023F
0240-027F
0280-02BF
02C0-02FF
0300-03FFF
04000-05FFF
06000-07FFF
08000-09FFF
0A000-0BFFF
0C000-0C3FF

0C400-0F8FF

0F900-0F9FF

OFAO00-OFETF
OFE80-OFES8F

OFE90-OFE9F
OFEAOQ-OFEAF

OFEBO-OFEBF
OFECO-OFECF
OFEDO-OFEDF
OFEEO-OFEEF
OFEF0-OFEFF
OFF00-OFFFF

*- MPOCTPAHCTBO MaMSITH, OCTaIbHOE BBOA-BBIBO/I.

Ipunoxenne I'.
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Monyns ieHTpaIbHOTO mpoieccopHoro ycrpoiictea CPU-03E

IHpunoxenne /1.
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