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HNPEIANUCJTOBHUE

B Hacrosiiee BpeMs MUKPOKOHTPOJUIEPHI HAXOAAT BCe OoJbliee IpHMeHe-
HHE B TOBapax HAPOJHOrO MOTPEOJICHHUs, TPAHCIIOPTHBIX CPEACTBAX M APYTUX
TEeXHUYECKHX yCTPOHCTBax. VIX MOXKHO BCTPETUTH B CHCTEMAaX JUCTAHIIMOHHO-
TO yIpaBlIeHUs, TeeoHaX, KyXOHHBIX IUINTAX, IBIIECOCAX, CTUPAIBHBIX Ma-
MIMHAX ¥ B OOJBIIOM KoM4ecTBe B aBTOMOOWIIX. MukpokoHTpoiutep (MK) B
MHHHATIOPE IIOBTOPSET IIePCOHATIBHBII KOMITBIOTEP M IPEACTABIAET COO0H MH-
kpoDOBM, KoTopas conepkut Bce ee (yHKLIHOHAIBHbIE Y3JIbl HA OZHOM HOJY-
IPOBOJHUKOBOM KPHCTAJIJIE U BHIIIOJIHEHA B BU/E OXHOM MHKpPOCXeMbl. OCHOB-
Hble NPEUMYLIECTBA HCIIOIB30BAaHUS MHUKPOKOHTPOJUIEPOB II0 CPABHEHHUIO C
JOPYTUMH TEXHOJIOTUSIMH SBJISIOTCS CIIEICTBUEM HX MAJbIX Pa3MepOB U THOKOC-
TH NpuMeHeHus. braromaps 3Toi THOKOCTH pa3pabOTUHK MOTydaeT B CBOE pac-
HOPSDKEHHUE JIETKYIO U OBICTPYIO METOIUKY pa3zpaborku m3nenus. Kpome Toro,
3a BpeMs CYLIECTBOBAHHS M3IEIHsA MOXHO ¢ HEOOJBIIMMH 3aTpaTaMy HcIpa-
BUTH WJIHM YCOBEPIICHCTBOBATH IIPOrpaMMy MHUKPOKOHTPOJLIEpa.

Jo HacTosmero BpeMeH! B HECTIOXKHBIX MIPUIIOKEHUX, PA0OTAIONIHNX C BbI-
COKOH CKOPOCTBIO, UCIIONB30BaHUE MUKPOKOHTPOJIIIEPOB OBLIO 3aTPyIHUTENb-
Ho. Kak mpaBuio, B Takux cirydasx pa3pabOTUMKH CTPEMUIINCH UCIIONB30BaTh
pemenns Ha 6aze [IJIMC pasmmunbix Tunos (CPLD, FPGA) win Ha 6a3e cre-
muanmsupoBaHbIX BUC (ASIC). HecomHeHHO, yka3aHHBIE KOMIOHEHTHI BBI-
MOJHSIOT BO3JIOKEHHBIE Ha HUX (DYHKIIMH, OMHAKO OHH HE 00JIaJaloT TOH THO-
KOCTBI0, KOTOpas NPHCYIa MUKPOKOHTPOJLIEPAM.

V3BecTHO, 4TO B MHpE JIEKTPOHUKH HET HUYETO IMOCTOSIHHOTO, BCE MEHSET-
csl o4eHb ObIcTpo. HenaBHO MOSBHIMCH MHKPOKOHTPOJUIEPHI, KOTOPBIE MOYKHO
Ha3BaTh CBEPX3BYKOBBIMH, [I0 CPAaBHEHHIO C KOHKYPSHTHBIMH M3ETHAMH. JTO
MHUKPOKOHTPOJUIEPH! (PUPMBI «Scenix», 0 KOTOPHIX IMOWIET Pedb B 3TOW KHHTE.
OHHU 3aHSIN HUIITY MEXTY MPOCTHIMH 8-pa3psAHBIMA MHKPOKOHTPOJUIEPAMU U



MNPEANCJIIOBHUE

«OompmumMm» 16- u 32-pa3psaIHEIMH MEKPOKOHTpoOIuiepamu. Kpome Toro, MuK-
POKOHTPOJIIIEPHI ATOTO CEMEHCTBA SBIISIOTCA MUKPOKOHTPOJLIEPAMH OOIIETo Ha-
3HAUCHUS U HE MIPEAHa3HAYEHbI JUIs KaKOTO-TH00 KOHKPETHOTO NpuiIokeHus. 1
B CaMOM Jele, 3TH MHKPOKOHTPOIUIEPHl HE HMEIOT CHENHATN3MPOBAaHHBIX
(hyHKIUH, KaXKIBIH BBIBOI MOXET OBITH CKOH(HUTYPHUPOBAH KaK BXOZ H/HMIIH KaK
BbIX0A. IIpn He0O6X0aMMOCTH TaKast TONONOTHS ITO3BOJISET IPOTPAMMHO AMYIIH-
poBaTh nepudepuro, Koropasi TpedyeTcs: 3aKa34HKy.

3aMeTnM, 94TO B HACTOSIIEE BPeMsI MHKPOKOHTPOJUIEPHI (GUPMBI «Scenixy»
SABJISIFOTCS] CAMBIMH OBICTPOIEHCTBYIOIINME 8-pa3psiAHBIMH MHKPOKOHTPOJLIE-
pamu B Mupe: ux OpicTpoaeiicTBue MoxkeT gocturate 100 MIPS (MumnnonoB
omepanuii B cekyHny). OHH TPEACTaBIAIOT COOOH COBPEMEHHOE CEeMEHCTBO
MHUKPOKOHTPOJIJIEPOB, KOTOpbIe OCHOBBIBatoTCsl Ha RISC-apxuTekrype ¢ 4eThl-
PEeXypOBHEBOW KOHBEWEpH3aIHen, MMEIOT (MIAII-IaMATh IIPOTPAMM U H3TOTaB-
JMBAETCA 10 OAHOM M3 Hamboee YPPEKTHBHBIX TEXHOIOTUH.

B nanHO# KHHTE comep KuUTCs BCSl HHPOpMAanus, HeoOXoAuMas ATl u3yde-
HUS ¥ TaJbHEUIIET0 UCTIONB30BAHNS MUKPOKOHTPOIUIEPOB (PUPMEI «Scenixy.

Xots ¢pupma «Scenix» HbIHE Ha3biBaeTcst «Ubicomy, 9To oTpakeHo, HaIllpH-
Mep, B HazBaHUU Web-caiiTa u B IpyTruX Cilydasix, HO OCTaBJIEHO CTapoe Ha3Ba-
HHUE «Scenix» MpH OMHCaHUH MUKPOKOHTPOIIepoB SX.



HNPEANUCJTOBUE NEPEBOJUYHUKA

B Mupe HET HUUYEro MOCTOSHHOIO — 3TO U3BECTHO BceM. To, UTO Ka3anoch
HE3BIONIEMBIM BUEpPa, MOXKET MCYE3HYTh 3aBTpa. A MOXXET M HE HCYE3HYTh, a
IPOCTO MPUHSTH HHYIO GopMy. B momHoit Mepe 3Tu citoBa OTHOCSTCS U K PBIH-
Ky panuodneKTpoHuKH. CIusHMS, IEpeMMEHOBAHMUS, paciaj pa3iIndHbIX Gupm
MPOUCXOIAT TaK 4YacTo, 4TO HHOTAA 3a 3TUM TpyAHO ycienuts. M dupma
«Ubicom», 00 n3aenusax KOTOpOH TOMIET pedb B ATOHM KHUTE, HE SBISETCS UC-
KirogeHreM. HecMoTps Ha TO 4TO ¢ BBIXO/1a OPUTHHAIBHOTO N3AAHHS 3TON KHHU-
TH IIPOIIUIO HE TaK Y>K MHOTO BPEMEHH, IIPOU3OILIO OJHO OUYCHb 3HAUYMTEIHLHOE
cobrrtie. A umenHo: 30 HosOps 2000 roma xommanus Scenix Semiconductor
Inc. o6msaBUITAa 0 cMeHe cBoero Ha3Banusa Ha Ubicom Inc.

Taxkum 0Opa3oM, B HACTOSAIINIH MOMEHT MHUKPOKOHTPOJUIEPHI cemericTBa SX
npousBomaTca kommanuen «Ubicom». DTo M3MeHEeHHEe OTpa)KEeHO YaCTHYHO B
TEKCTE KHWTH, HO HE B €€ HAa3BaHWH, K KOTOPOMY NPHUBBIKIH CIEIIUAIUCTHL.

B 3axioueHne Xxotenoch Obl 3aMETHTh, YTO JaHHAas KHWTA HE SIBISETCA
cnpaBouHHKOM. [To3TOMY, Ipex/e YeM UCTIOIb30BaTh HAa MPAKTHKE paccMaTpu-
BaeMbI€ MUKPOKOHTPOJUIEPHI, HEOOXOAMMO 00paTuThCs K 0(UIHaIHHON HHOP-
MaIH, IpeIoCcTaBisieMoil pupmoii-n3rotoButeneM. Bes ata nHpopmarus pac-
nojoxxeHa Ha Web-caiite kommanun Ubicom (cMm. Anpeca).



Imasa 1. SHAKOMCTBO
¢ MUKPOKOHTPOJLJIEPAMHA
cemelicTa SX

1.1. BBeaenue

MukpokoHTposuIepsl cemeiicTBa SX nmpou3BoacTBa GUPMBI «Scenix» co-
CTOSIT U3 HECKOJIBKUX MOAN(UKALNN, OTHOCATCS K 8-pa3psAHBIM MHUKPOKOH-
TpoJIIepaM BBICOKOW MPOU3BOIUTEIBHOCTH H MTO3BOJISAIOT Peau30BaTh HEJ0-
porue KOMIIaKTHbIE BCTpauBaeMble MPHIIOKEHHU. MUKPOKOHTPOJIIEPHI U3T0-
TaBIUBAIOTCA MO ycoBepuieHcTBoBaHHOW KMOII-TexHonoruu, kotopas B
couetanun ¢ RISC-apxutektypoil oOecrneunBaeT BBICOKYIO CKOPOCTHh BbI-
YHUCJICHUH, THOKOE yIIpaBICHHE BBOIOM/BBIBOIOM 1 3D PeKTHBHYIO 00paboT-
Ky JaHHBIX. /laHHAsI TEXHOJIOTHS MO3BOJISIET MUKPOKOHTpOJLIepaM (QyHKIIHO-
HUPOBaTh Ha yacToTax BIIOTH A0 100 MI'l u ncrnonb30BaTh ONTUMHU3UPO-
BaHHYIO CHCTEMY KOMaHJ, 00ibIlas 4acTh KOTOPHIX BBINOIHIETCSA 3a OJUH
MAIIMHHBIN UK.

1.2. OTan4YuTedbHBIE 0COOCHHOCTH

OCHOBHBIE 0COOEHHOCTH apXUTEKTYPhI CeMeicTBA MUKPOKOHTPOIIepoB SX:

— BO3MOXXHOCTBH BBIYHCIIEHUN CO CKOopocThio g0 100 MIPS (MumnmmnoHoB
orepanuii B CeKyHIy) IpH TakToBoi wactote 100 MIm;

— (UII-TaMATh IIPOTPaMM C YUCIIOM IMKJIOB CTHPAHMA/3aIIMCH HE MEHee
10000. O6beM mamsaTH mporpamm cocrtasiseT oT 2048 no 4096 cnos
nanHOIo 12 6uT;

— o0wem O3Y ot 136 no 262 GaiiT;

— BHYTPHCXEMHOE IIPOTpaMMHUpPOBaHKE Yepe3 BBIBOABI TeHeparopa (OTCyT-
CTBYIOT CTICIIHATU3UPOBAHHBIEC BBHIBOBI);

— BO3MO)XHOCTh HCITOJB30BAaHUS PA3IMYHBIX THIIOB T€HEPAaTOPOB I
CHHXPOHM3AINH: BCTPOEHHBIH RC-reHepaTop, CUTHalI OT MCTOYHHKA
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BHEIIHEW CHUHXPOHMW3aLMM WJIK BHEMIHHI renepatop (RC-reHeparop,
IbE30KEePaMUYECKUI pEe30HATOP, KBAPILIEBHII PE30HATOD);

— BCTPOCHHBIN aHAJIOTOBBI KOMIIApaTop;

— JICTEKTOp CHW)KEHHMs HarpshkeHus mutanus (brown out);

— BOCEMb BXOJIOB IIPEPBIBAHMSI OT BHELTHETO UCTOYHMKA.

1.3. BO3M0KHOCTH HEHTPAJbHOI0 Mpoueccopa

OCHOBHBIE XapaKTEPHCTHKH LIEHTPAIBHOTO IIPOIEccopa:

— MOJIHOCTBIO CTAaTHYECKas apXUTEKTypa; TaKTOBBI reHeparop padoraer
Ha yactotax Boimre 0 mo 100 MI'm;

— IIIUTENFHOCTh MAITMHHOTO IIHKITa He Oosee 10 He (TpW TaKTOBOH YacToTe
100 MI'm);

— OOJIPIIMHCTBO KOMAH/I BBITTOTHSAIOTCS 32 OJMH MAIIMHHBIA IIUKIT;

— BOCBMHUYPOBHEBBIN aIllIapaTHBIM CTEK IOANPOrpamM;

— OJIUH YPOBEHb IIPEPbIBAHUN;

— BpeMsl peakILy Ha IpephIBaHne (PUKCHUPOBAHO M COCTABIIET 3 TakTa JIs
BHYTPEHHETO M 5 TaKTOB JJIsl BHEIIHETo npepbiBanus, T.e. 60/100 HC Ha
yactote 100 MI';

— amnmapaTrHOe COXpaHEHHE M BOCCTAaHOBJICHHE KOHTEKCTa BO BpeMs Ipe-
PBIBaHUH.

1.4. Bo3MOKHOCTH BBOJ1a/BHIBOAA

K OCHOBHBIM XapaKTepHCTHKaM CHUCTEMBI YIPaBJICHUS MOPTaMH BBOJIA/BBI-
BOJIa OTHOCSTCS:

— TporpaMMHOE KOH(UTYPHUpPOBaHUE M BHIOOP MTOPTOB BBOJIA/BBIBO/IA,;

— KaXIbli BBIBOJ MOXKET OBITh 3alpOrpaMMHpPOBAaH KaK BXOJ WIM Kak
BBIXOJI HE3aBUCUMO OT JPYTHX;

— BBIOOD Jormueckux ypoBHe mo BxoaaM (TTJI wru KMOID);

— BO3MOXXHOCTH ITOAKITIOYEHUS] BHYTPEHHHX MOATATUBAIOLUINX PE3HCTOPOB
K BxogaM (mpumepHo 20 kOm);

— BO3MOXKHOCTh HOAKIFOUEHUs Tpurrepos llImmurra X BXOomam (KO BCeM
opTaM KpoMe noprta A);

— BBIXOZBI IOPTa A UMEIOT CHMMETPHYHBIC KITFOUH.
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1.5. ApxurekTypa

CeMelcTBO MUKPOKOHTpOIIEpoB SX UCTONB3yeT [ 'apBapACKyI0 apXUTEKTY-
py. OTa apXUTEKTypa XapaKTepU3yeTcs pa3IeNbHON MaMIThIO IPOrpaMM U J1aH-
HBIX (cTatnueckoe O3Y), kaXaas U3 KOTOPBIX UMEET COOCTBEHHYIO IIUHY ajpe-
ca. Takas opraHu3anus IO3BOJSIET OJHOBPEMEHHO paboTaTh Kak C MaMsAThIO
IpoTrpaMM, Tak U C MaMAThIO JaHHBIX. [IpeuMyIecTBoM TaHHON apXUTEKTYpPHI
SBJISIETCS BO3MOXHOCTD OpraHU3allii MHOTOCTYIIEHYaToro KoHBekepa.

CeMeiicTBO MUKPOKOHTPOJLIEPOB SX UMeeT YeThIPEXCTYIeHYaThIi KOHBEHep
(uTeHue, 1eKOIUPOBAHNUE, BHINOTHEHNE U 3aMUCh), YTO 00ECIIEUMBACT BHIMOJIHE-
HHUE KOMaH/Ibl 32 OJIMH IIUKJI TAKTOBOTO Ir'eHepaTopa. Bpems BhIMOIHEHHs OHON
KOMaH[b! (MAIIMHHBIN IHKIT) cocTaBisgeT Bcero 10 He Ha wactote 100 MI'w.

1.6. CpeacTrBa pa3padoTku

MukpoKoHTpoJUIEpBl GUPMBI «Scenix» MONAEePKUBAIOTCS MHOTHMH CPEJICT-
BaMH pa3pabOTKU. DTH CPEeCTBA MPEICTaBIAI0T cO00H MHTETPUPOBAHHOE IIPO-
rpaMMHOE o0ecTieueHHe, B COCTaB KOTOPOTO BXOJAT: PEAAKTOP, KOMITMIIATOP, OT-
Ja UK (3MYJIUPYIOIINiA) 1 iporpammarop. Hanbornee u3BecTHbIE cpecTBa pas-
pabotku npoussoasatcs pupmamu SV TENS (SX-DEV) u Parallax (SX-Key).

1.7. TunbI NPUITOKEHU

Bricokne xapakTepuCTHKH MUKPOKOHTPOIIEPOB SX OTKPHIBAIOT OCTATOU-
HO MHTEpPEeCHBIE MEpCHEeKTUBHI I UX NMpHMeHeHus. [loMrMo Bcero mpouero,
Omaromaps STUM XapaKTEPUCTHKaM MMEETCSI BOZMOXXHOCTH IPOTPAMMHO IMYJIH-
pOBaTh pa3InYHYIO NeprudepHro, 0OBIYHO PeaNn3yeMylo arnapaTHbIMU CPeCT-
BaMM MUKPOKOHTpoJuiepa. Takoi oaxos mo3BosieT 00X0AUThCS IPH pa3pador-
K€ OTHMM CTaHAAPTHBIM MHOTO(YHKIMOHAIBHBIM JIEMEHTOM.

Bo3moxxHBIE TPUMEHEHUSI MUKPOKOHTPOJUIEPOB pacCMaTpUBAEMOTo ceMeii-
CTBa camble pa3HOOOpa3Hble. MUKPOKOHTPOIUIEP MOXKET OBITh «CEpALIEM» CHC-
TEMBI yNpaBJIeHHs KaKMM-JIMOO MpPOLECCOM, CPEICTBA CBSI3H, H3MEPUTEIHHOTO
obOopynoBanus. Bce 3Tu mpmioxkeHus MoryT OBITh pealM30BaHBI Onaromgaps
BUPTYaJIbHBIM (TIPOrpaMMHBIM) Tepr(epUitHBIM MOAYISIM, O KOTOPBIX OyaeT
CKa3aHOo HIKe. B kayecTBe MpUMEPOB BUPTYAIBHBIX MEpUPEPUITHBIX MOIYIIEH
MOXKHO YIIOMSIHYTb ClIeAyronie QyHKIHN:

— Inepejada MocJefA0BaTeNbHbIX JaHHBIX 10 IpoTokony RS-232;

— Tiepeava napajurebHBIX JaHHBIX 10 TpoTokony Centronics;
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— peanu3anus mmHEb 12C;

— Tiepefava JaHHbIX o npoTokory SCI,;

— nepejada JaHHBIX 10 npoTokony SPI;

— peanuzauus wuHb X-10;

— Iepeziaya v IpHeM JIaHHBIX C HCIIOIb30BaHUEM HH(PPAKPACHOTO M3ITyUeHUSE;

— IeHepHpPOBAaHUE CUTHAJIOB M U3MEPEHUE YaCTOTEHI;

— CIIEKTPAJIbHBIA aHAIIN3;

— yHIpaBlIeHHE THHAMHYECKOH aMSTEIO;

— reneparop LLIUM-curnana;

— JenbTa-curyma ugpo-anaioroBoe npeodpasoBaHue;

— KonupoBaHue U aekoaupoanne DTMF-curnanos;

— (hopMHPOBaHHE U ACTEKTUPOBAHNE CUTHAIOB ¢ ()a30BO M YaCTOTHOM Ma-

HUIYJISIUEH;

— QopmupoBanue wim 00paboTka BUACOCUTHANA U JP.

Bonbmas yacTe yka3aHHBIX BUPTYAIBHBIX IepUPEPUITHBIX MOIYIICH BMecTe
C KOMMCHTapHUsIMHU JOCTymHa Ha Web-caiite pupMbl «Scenixy.

1.8. KOHCTPYKTHBHOE MCIIOJIHEHHE U MAPKHPOBKa

CemeiictBo SX BKIIIOYaeT BOCEMb MOJU(PHKALNNA MHUKPOKOHTPOJIIEPOB.
Bce Mogudukanmuy MMEOT pa3iuYHOE KOHCTPYKTHBHOE WCIIOJHEHHE, YTO
M03BOJISIET BBIOpAaTh MOJEh, HAMIYUIINM 00pa3oM OTBEYAIOILYI0 TPeOOBAHU-
SIM IO KOMITOHOBKE.
Beimmyckaemple MUKPOKOHTPOJUIEPEI MOXKHO Pa3JeNUTh Ha 2 TPYIIIBI:
— mozenu SX18AC, SX20AC u SX28AC (Puc. 1.1) UMEIOT BHYTPEHHIOKO
naMsTh porpaMm pazmepom 2048 cios u 12 nim 20 mopToB BBO/A/BHI-
BOJIa B 3aBUCHMOCTH OT THIIA KOPITyCa;

— wmogenmu SX48BD u SX52BD (Puec. 1.2, 1.3) uMeOT BHYTPEHHIOKO
namsTh porpamMm pasmepom 4096 cioB u 36 niau 40 TOPTOB BBOJA/BBI-
BOZIa B 3aBUCHMOCTH OT THIIa KOPITyCa;

Jnst cpaBHeHUs pa3nnyHbIX Moaenel npeanaraerca Taou. 1.1. C nomousio
9TOH TaOMUIIBI MOXKHO OBICTPO OIIPEACINUTD PECYPCHI, KOTOPHIMH 00IaaeT Kax-
JIbI MUKPOKOHTPOJLIEP.

Jiist MapKUpOBKH CBOMX MHKPOKOHTPOJUIEPOB (HPMOH «Scenix» MPHHATO
nmpocrtoe 1 ynobHoe conmamenue. O603HaYeHIE MUKPOKOHTPOJIIEPA COCTOUT U3
HECKOJIBKHX MOJIeH, KOTOpBIE CozlepKaT MH(OPMAIHIO O KOJHMYECTBE BHIBOJIOB,
UCIIOJIHEHNH, 00beMe IaMATH, THIIE KOpILyca, TeMIIEpaTypHOM AHala3oHe U
MaKCUMaJIbHOW paboueil yacroTe.
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Tabnuya 1.1. Pecypcsl MUKpOKOHTPOIUIEPOB cepun SX

Oobem Odbem
KoanuecrBo | TaxroBas Junanazon
Hpnﬁop Komecrso nopToB 4acTora TamsTh 03y TeMIepaTypbl
BBIBOJIOB NPOrpamMM | JaHHbIX
BBO/1a/BbIBOIA I [ctom] [GaiiT] °C]

SX18AC/SO 18 12 50 2KX12 136 0...+70
SX18AC/DP 18 12 50 2KX12 136 0...+70
SX20AC/SS 20 12 50 0...+70
SX20AC-I/SS 20 12 50 2KX12 136 -40...185
SX20AC75/SS 20 2 75 0...+70
SX28AC/SO 28 20 50 0...+70
SX28AC-I/SO 28 20 50 2KX12 136 -40...185
SX28AC75/SO 28 20 75 0...+70
SX28AC/DP 28 20 50 0...+70
SX28AC-I/DP 28 20 50 2KX12 136 —40...185
SX28AC75/DP 28 20 75 0...+70
SX28AC/SS 28 20 50 0...+70
SX28AC-1/SS 28 20 50 2KX12 136 —40...185
SX28AC75/SS 28 20 75 0...+70
SX48BD/TQ 43 36 50 0...+70
SX48BD-I/'TQ 43 36 50 4KRx12 262 -40...185
SX52BD/PQ 52 40 50 0...+70
SX52BD-1/PQ 52 40 50 -40...185
SX52BD75/PQ 5 40 75 4RX12 262 0...+70
SX52BD100/PQ 52 40 100 0...+70

[Mpedure «SX» sBIseTCS 0OMMM ISl BCEX MOJIENell MUKPOKOHTPOJIIEPOB.
Takum 00pa3om, KaxIbli pa3, KOrAa yIIOMUHAETCS TOJIBKO 3TOT MpeduKC, CKa-
3aHHOE OTHOCHTCS KO BCEM MOJIEIISIM CEMENCTBA.

JlonmonaurtenpHo, moa 00o3HaueHHEeM MUKpokoHTpoiuiepa (Puc. 1.4), Ha
KOPITyC HAHOCHTCS yCJIOBHOE 0003HAYEHUE AaThl U3TOTOBIICHHS 3EIHS, TAKKE
umetoliee npoctoi ¢popmar. s obiaerdyeHns 4TeHus ganee B TEKCTe 9To 000-
3HaueHue OyJeM Ha3bIBaTh «KOJI AATHI».

CymecTByeT ABe pa3HOBHIHOCTHU Kona narel. Ha Pue. 1.5 npusenena pac-
mmpoBKa KoAa Jathl MUKpokoHTposuiepoB SX18/20/28 AC mepBoro mokose-
Hus u SX48/52BD, a Ha Pumc. 1.6 — xoma JaThl MHKPOKOHTPOJLICPOB
SX18/20/28 AC BTOporo mokojeHus. biaromapst AByM pa3HOBHIHOCTSAM KoJIa
JaTbl, MOXXHO C JIETKOCTBIO Pa3iMYUTh pa3IM4yHblE ITOKOJEHUS Mojeinen
SX18/20/28 AC. Boo0iiie roBopsi, OTIAYHS HE CTONb BAXKHBI U OOJIBIICH YaCTHIO
oHu Kacarotcst m3meneHwuii B peructpax FUSE u FUSEX (cm. maparpad 2.8).
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