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MHTET PAJIBHBIE CXEMbI CAMOCKAHMPYEMBIX JIMHEMHBIX
OOTOITPUEMHUKOB B MHTPOCKOIINHM 1 TOMOI' PAOUIN

Ilpumenenue unmezpanvHwvix cxem Gopmu-
posameineli u300padcenust N0360asem co-
30amb MAn02abapumuyro annapamypy o
UHMPOCKONUU U MOoMO2paguu, 8 mom 4uc-
Jle PeHmM2eHOB8CKUEe CKAHepbl C NOGbIULCH-
HbIM PaA3PeULeHUEM.

TrepaotenbHbIe popMHUpOBATEN H300PAKEHUIH IIHPO-
KO MCHOJIB3YIOTCS NIPU (hOPMHUPOBAHUM H300paKeHU B
BHIMMOM 00acTh cBeta. UTo KacaeTcss X MPUMEHCHHS
IUTSI pPEHTTeHOBCKOH 00JIaCTH CIIEKTPa, TO 3/1eCh CYIIECTRY-
T PsiJl OTPaHUYCHHUI U 0COOCHHOCTEH, CBSI3aHHBIX CO Clia-
601 3¢ PEeKTHBHOCTHIO IPSIMOTO IIPEOOPA30BAHUS FHEPTUN
PECHTTCHOBCKUX KBAHTOB B 3apsA/] B OTHOCUTEIIbHO TOHKOM
KPEMHUEBOM JICTCKTOPE, U3TOTOBJICHHOM Ha IIACTUHAX
KpEeMHUS TOMIHHOM okoto 0,5 MM. B aTom citydae HeoO-
XOIMMO IIPUMEHEHNE TAKNX KOHBEPTEPOB KaK CIIMHTHII-
JISITOPBI — AJIs1 O0JIee OIHOTO ITPe0OPa30BaAHIS SHEPTUH
PEHTTCHOBCKUX KBAaHTOB B CBETOBOE M3IyUCHHUE C IOCIe-
JyrolIel peructpanueii poTonprueMHbIMU YCTPOHCTBAMA
BH/IMMOTO INAIA30Ha.

B Hacrosmiee BpeMs XOpoIIIo U3BECTHBI (JOPMHPOBa-
TeNnu W300paKeHUsT Ha MPHOOpax C 3apsOBOH CBS3BIO
(IT3C) [1]. D111 MPUOOPBI U3TOTABIUBAKOTCS IO TEXHOJIO-
T'MH C OYCHb BBICOKMMHU TpeGOBaHI/IﬂMI/I N IO3TOMY UMCIOT
BBICOKYIO CTOMMOCTb U OTPAHUYCHHOC YUCIIO IIPOU3BO-
quteneid. B To ke BpeMs pa3BUTHE U PACIIPOCTPAHEHUE
6onee nocrymHoi TexHoorur KMOIT UC ctumynupyer
CO3JIaHKEe HOBOTO KJlacca npeodpa3oBaTelieit n300paxe-
HUSI HA OCHOBE ITM(POBBIX perHcTpoB [2, 3], KoTopble
CTIOCOOHBI KOHKYPHPOBATH C AHATIOTMIHBIMU yCTPOICTBA-
Mmu Ha [13C He ToNbBKO IO IIEHE, HO M MO psAAy APYTUX
MapaMeTPOB, B TOM YHCIIE U TIO PAIUALIMOHHON CTOMKO-
CTH, YTO BaXXHO ITpU paboTe B COCTAaBE amIaparypsl s
raMma-, peHTTeHOBCKOI HHTPOCKOMHIH U 1p. Kpome Toro,
HCTIONIb30BAHUE TBEPIOTEIBHBIX (hOpMUpOBaTEeii H300-
paKeHUsI U1l KOHBEPTUPOBAHHOIO CBETOBOTO M3TyUCHUS
TpeOyeT COoriacoBaHMs Pa3MePOB UX IEMEHTapHOH suei-
KH C pa3MepaMH sSTIeHKH KOHBEpPTEpa, KOTOphIe MHOTIA
COCTABILIOT €IMHUIIBI WIN JECSITKA MIUUTUMETPOB. JTa
3amada ymporraercs, ecii BMecto [13C ucnomsiyercst
OIIPOC sTIeeK HU(PPOBBIMU PETHUCTPAMHU.

Z[OHOJ]HI/ITCJII)HI)IM MMPpEUMYHICCTBOM TAKUX CUCTEM
SIBTISIETCS TO, YTO OPraHM3aIKs onpoca (GOTOUYBCTBUTEIb-

ABTOpEI O11arofapsT COTPyAHUKOB MIHCTUTYTa CHMHTUILISIMOH-
ubix marepuanos HAHY B. JI. PepxukoBa u A. JI. OnonoHuHa 3a
MOMOILb U IIPEAOCTABIICHHbIE MaTePUAIbL.

HBIX 3JIeMeHTOB (DY) oCylIeCTBISETCS C MOMOIIBIO
IU(POBBIX PETUCTPOB, PACIONIOKEHHBIX OTIACIBHO OT
®YD, mpu 3TOM MOSABISIETCS] BO3MOXKHOCTh 00paboTKH
CUTHaJIa BHYTPH CaMOU (OTONIPHEMHON SYCHKH, T. K. B
(hOTOUYBCTBUTEIEHOM AIIEMEHTE U PSIZIOM C HUM MOYKHO
pa3memath Heooxomumbie MOII-3meMeHThI peobpaso-
BaHUs U 00pabOTKY CUTHAIA 7S YIYUIISHUs ero mapa-
MeTpoB. B otHomeHnu Takux @YU ¢ onmcanapivu MOI -
3JIeMEHTaMH YIOTPeOIISAI0T TEPMUH “‘aKTHBHAsI CEHCOP-
Has siaeiika” (ACS).

UcnonszoBanue rexnonorun KMOIT UC pacmmpsier
TaKXe BO3MOKHOCTH HHTETPAINH (POTOIPUEMHBIX dJIe-
MEHTOB C JIEKTPOHHBIMU CXeMaMHu 00paOOTKH U yCHJIe-
HUSI CHTHAJIOB Ha OJTHOM KPEMHHUEBOM YHIIE, UTO SIBIISET-
Csl COBPEMEHHOW TEeHJEHIMEH MpH pa3paboTke Moa00-
HBIX U3ICTINH.

B nannoi#i paboTe npeacTaBIeHb! IMHSHHBIC U MATPUY-
HbIE ()OTOUYBCTBHUTENLHBIE TPHOOPHI HA OCHOBE MAacCHBa
(hOTOUYBCTBUTENBHBIX AIIEMEHTOB (sS9€eK) U HU(PPOBBIX
PETUCTPOB, U3rOTOBIEHHBIX N0 TexHonoru KMOIT UC.

pa3paboTaHHBIX MHTETPaJBHBIX MHKpPOCXEMax
JTUHEHHBIX (POTOUYBCTBUTEIBHBIX MPUOOPOB
(JI®IT) SFD32 u SFD128 peann3oBaH NMpUHIHI TI0-
CTPOCHUS KPEMHHUEBBIX MHOTORJIEMEHTHBIX (JOTOMPHEM-
HUKOB C COBMeIIeHNnEeM (DYHKINH HAKOIICHUS! CUTHAITb-
HOTO 3apsi/ia, CANTHIBAHUS CUTHAJIOB U ITPEBpAILICHHS 3a-
psina B Haripspbkenue. CtpykrypHaas cxema MIC puBeieHa
Ha pHc. 1, tae InR — cTapToBbIi HMITYITBC IM(GPOBOTO
perucTpa pasBepTky; Q , — BBIXOJl AHAJIOTOBOTO CUI'HA-
na; Qr — BBIXOIHOM UMITYJIBC IIU(PPOBOTO pErucTpa pas-
BEPTKU.

B nanHO# KOHCTpYKLIMU pealn30BaHa cxema Moclie-
JOBaTEILHOTO OMpoca (POTOUYBCTBUTEIBHBIX SUCEK CO
CUMTHIBAHUEM UX CUTHAJIOB Ha OOILMI PEy CHIIUTEb.

Pa3paboTka norpedoBasia NpoBeCHUS pacyeTa v ucce-
JIOBaHHS BDEMEHHBIX U 3aPsIOBbIX XapaKTEPUCTHK OCHOB-
HBIX CXEMOTEXHHUYECKHX Y3JIOB aHATOTOBOW U IU(POBOIA

Yeunurens

JInaus GoTOUYBCTBHTENBHBIX
CUHTHIBAHHS »Qx

DJICMCHTOB

*

| Bbnok kommyTanum |

—>

INR
> |LII/I<prBOI7I PETHUCTP pa3BEpPTKU |—>Qr

Puc.1. CrpykrypHas cxema IC SFD128 (SFD32)
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OYHKIIMOHAJIbHASI MUKPO- 1 HAHOJJIEKTPOHUKA

YacTed MUKPOCXEM, a TAKXKE UCCIICIOBAaHUM, CBI3aHHBIX C
HEOOXOIMMOCTBIO COBMEILIEHHS TEXHOJIOTHH W3TOTOBICHUST
(hOTONPHEMHNKOB M TEXHOJIOT MY MUKPOJIEKTPOHHBIX CXEM
00pabOTKN CUTHAIOB C YY4ETOM BO3MOXKHOCTEH M3TOTOB-
niernst B pamkax Texaonoran KMOITHC.

PazpaboTannbie IC nmeroT cooTBeTcTBEHHO 32 1 128
®YD. Hanpumep, mukpocxema SFD128 comepsxur B co-
CTaBE YUIIa JINHUIO U3 128 (hOTOUYBCTBUTENBHBIX 3JIEMEH-
TOB, II(POBOM PETUCTP Pa3BEPTKHU (MMEIOIINIT HE MEHEe
128 kacka/1oB) ¥ BBIXOJHON YCHITUTEN b CYUMTHIBaHUS. lHa
KpHcTaLIoB poTtonunaeek 25,4 MM, st SFD32 mar dYD
— 0,8 MM, ux pazmepsr — 0,6x2 mm, st SFD128 —
mar 0,2 MM, a pazmepsr OUD 0,1x2 MmM.

Ha puc. 2 nokazana 31eKTpudecKas cxeMa akTUBHON
CEHCOpHOM sueiiky, Brirouatoniein ®UD. Kaxnas Takas
srueiika conepxut poroauon FD, M/ITT-tpan3uctop M1,
KOTOPBIN IpeIHa3HaueH JJ1s Py CTaHOBKU OTEHIMAaIa
Ha ¢oroauoae FD mepen kaxkIbIM IUKIIOM PErHCTPAIHH
(hoto3apsia myTeM repuo e ckoi momadu Ha FD moso-
JKUTENbHOTO HanpspkeHus Vd. IIpu 3ToM 3aTBOpPHI TpaH-
3uctopoB M1 muaHun OUD ympapisioTCs BBIXOIHBIMU
CUTHAJIaMU KacKazoB peructpa pazseprku. MII-Tpan-
3ucTOp M3 QyHKIIMOHHUPYET KaK yCTPOHUCTBO aHTHOIIIO-
MuHTa 018 potomuona FD, T. e. mo3BoJiseT yCTpaHUTh
OOKOBOE pacTeKaHHE M WHXKEKIMIO (POTOHOCUTENICH B
MOTYIPOBOJHHUKOBYIO IOJUIOKKY IPH Ype3MEpHOH 3a-
csetke JIDIIL. YpoBeHb cpabaTbIBaHUS aHTHOIIOMHHIA
OIIpesieNsieTCsl 3HAYEHUEM HanpshKeHust Vab, mojaBaemMo-
ro Ha 3aTBOp TpaH3ucTopa M3.

Bl

K ycunurento
CUMTBHIBAHUS

Puc. 2. Cxema akTuBHOW ceHCopHOU staeriku ¢ DUD

JerextupoBanue (pOTOreHEPHUPOBAHHOTO 3apsiia B
kaxoM OUD npou3BoAUTCS IIyTeM MOIKIIOUEHUS (o-
toguozaa FD yepes Tpanszuctop M4 k Bxony ycunuress
CUHTHIBAHUS. 3aTBOPHI TpaH3UCTOPOB M4 muann OYD
YIOPAaBJISIFOTCS] BBIXOIHBIMU CUTHAJIaMH KacKaJloB peru-
CTpa pa3BepTKU. B taHHOI cxeMe NeTEeKTUPOBaHUs yCTpa-
HSIETCS] «T€OMETPUYECKUI LITyM», CBA3aHHBIM C IPOCTPaH-
CTBEHHBIM pa30pOCOM MapaMeTpoB YCHIUTENIS CUUTHI-
BaHUSL, I MUHIMU3HPYETCS MOILITHOCTb, TOTpedIIsieMast yc-
TpoiicTBoM cunThiBaHusl. Koaddurment npeodpazopanvis
"3apsii—HarpspKeHe" PU 3TOM OPEAEIISIETCS] OTHOIIIE-
HUEM

Cp/(CoptCoy o +C

BX yC BBIX u_l)’

e Cpp— €MKOCTb tdhoroanona FD;
C_ _ — BXOJHAsi eMKOCTb YCHJIUTEIIS CYNTHIBAHUS;

BX yC
—— €MKOCTb BBIXOJHOU LINHBI.

[udpoBoit peructp pasBepTKH MpEAHAZHAYCH IS
YIIPaBIICHNS O CIEA0BATEFHBIM ITOIKITIOYEHIEM (POTO-
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Puc. 3. Cxema kackaza Hu(poBOro perucTpa pa3sBepTKU

OVp

JyBCTBUTEIIBHBIX 3JIEMEHTOB B IIPOIIECCe UX IpeaycTa-
HOBKH, a TAKXKE [TPU CUUTHIBAHUHU ()OTOT€HEPUPOBAHHBIX
B HUX 3apsA10B. Peructp pa3BepTKu OCTPOEH 10 CXeMe
JUHAMHUYECKOT'0 CIIBUTOBOTO peructpa. Kaxxapiit kackaz
perucTpa COCTOUT U3 IByX AUHAMUYICCKUX UHBEPTOPOB,
MEXIy KOTOPBIMH BKITIOUCHA (DHMKCUPYIOIIAST €MKOCTb.
CxeMa 0HOTO Kackaja nu(poBOTO PErHCTpa pa3BepT-
KU TIpUBE/ICHA Ha puc. 3.

VYpaBieHHuEe pPerucTpoM pa3BEepTKU MPOU3BOIAUTCS
MOCPENCTBOM 4-(pa3HBIX TAKTOBBIX UMITYJIbLCOB (pHC. 4).
Jns comacoBaHus 1o BXoay peructpa ¢ ypoBHsmu T TJI-
CUTHAJIOB B HEr0 BBEJIEH COIVIACYIOIIMI BXOJHOM Kac-
kax. Ha Bxox perucrpa pa3BepTKy NEpHOIUIECKH MO1a-
€TCsl BXOJHOM UMITYJIbCHBIN CUTHAN JIoTHueckoi « 1». I1e-
peliaya 3TOro UMITyJIbCa Yepe3 PErucTp NPOU3BOIUT MO-
CIIeIOBaTeNFHOE TOAKITIOUeHIE (hOTOaHOI0B JIHIH OUD
K UCTOYHMKY HamnpspkeHust Vd U UX MpexyCTaHOBKH
WU K BXOJly YCHJIMTEINS CYUTBHIBAHMUS MIPU JETEKTUPOBA-
HUH (OTOTeHEPUPOBAHHBIX 3apsoB. [yt KoHTpoIIs pa-
OOTBI perucTpa, a TAKKE TS CHHXPOHU3AINHN paOOTHI pas-
JIMYHBIX MHKPOCXEM B COCTaBE OHOTO MOJYIIS, Mpeyc-
MOTpPEH BBIXOAHOHM 128-i Kackax perucrpa, B KOTOPOM
MMEeTCs TOTIOJTHUTEIHHBIH JIEMEHT C IH(POBBIM BBIXO-
oM Qr. Tak xak i1 TpexycTaHoBKA (oToauona B J-Mm
(hoToRIEMEHTE IMHUM HCHONB3YETCsl CUTHAJI C TTIOCTEY-
fomiero (J+1)-ro xackaga perucTpa, To Al yIpaBICHUs
npeaycraHoBkoi 128-ro U B perucTpe pa3BepTKy Npe/i-
YCMOTPEH JOTOIHUTENRHBIN 129-11 kacka.

InR

F1

F3

F2

F4

Puc. 4. TakToBbIC UMITYJIbCHI IIPPOBOTO PErUCTpPa
pa3BepTKH
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Puc 5. ®parmenTs! Tononorun kpuctamia JIOII:

a— ®UD, 6 — peructp

@®parMeHTsl TOIMOJIOTHU KPUCTANlJIa MUKPOCXEMBbI
JI®II noka3aHsl Ha pUc. S, rae BUAHBI (POTOUYBCTBHU-
TEJIbHBIC JICMEHTHI U JJIEMEHTHI KOMMYTAIUN U CUUTHI-
BaHMS CUTHAJIOB.

Iudporoit peructp pazseptku UC SFD128 mo3ossier
TIPOBOJIUTH OTPOC AIIEMEHTOB ¢ YacToToi 710 10 Mri1. Ctpyk-
TypHasI cXeMa COTIPSDKEHHS KaCKaIoB IH(POBOTo perucTpa
1 (DOTOUYBCTBUTENBHBIX SJIEMEHTOB [TOKa3aHa Ha PHC. 6.

Wzrorosnenue mukpocxem SFD32 u SFD128 mpo-
BOAMJIOCH MO TEXHOJIOTHMHM H3TOTOBICHHS CEPUHHBIX
KMOIT UC na cranpaptHeIx ruiactiaax kpemans KJ1b-12
nuamerpoMm 100 mm. Pazmepst kpucrtamna UC cocraBmsi-
10T 3,45%25,4 MMm.

NC cMOHTHPOBAHEI B CHIEHUATU3UPOBAHHOM 20-BbI-
BOJHOM Kopiyce tuna DIP ¢ 1ByXpsiAHBIM pacronoxe-
HUEM BBIBOJIOB U 0a3oi 15 mm. Mukpocxema SFD128 B
KopIyce NokazaHa Ha puc. 7. KoHcTpykius ¢oTonuHei-
KU U KOpITyca JaeT BO3MOKHOCTb OCYLIECTBUTh IOCTIe-
JOBAaTENbHYIO JIMHEHHYTO CTHIKOBKY JABYX M 00JIee MHUK-
POCXEM B OIIHY CTPOKY C HEOOXOAUMBIM OOIIUM KOJIHU-
4eCTBOM AJIEMEHTOB (Harpumep 512).
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TaxToBoe yHnpaBJICHUE

Peructp pasBepTku

Puc. 6. dyHKIMOHANBHAS CXEMa PETHCTPA Pa3BEPTKU U OJIOKAa KOMMYTallUH
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BoIxomHol ycrImuTesNh CYMTHIBAHUS, PACTIONIOKEHHBIN Ha
kpucrasuie UC, npenHazHaveH 11 JeTeKTUpoBanus poto-
TeHEePUPOBAHHBIX 3aPsJIOB, a TAKOKE TS COINIACOBAHMS aHa-
JIOTOBOT'O BBIXOZ]a MUKPOCXEMBI C BHEIITHIMH YCTPOMCTBA-
MH. YCHIIATENh CYUTHIBAHUS TIOCTPOEH TI0 CXEME OTlepalti-
oHHOTro ycrnutesis. OH 00eCIieurBaeT COrIacOBaHNE aHa-
noroBoro Beixoga MC ¢ eMKOCTHOM Harpys3koi He Ooiee
10 n®. Ammmntyna BerxogHoro curHana SFD128 st max-
CHMAJILHOTO OCBEIIEHHS cocTaBiisteT okono 1,3 B, oTHO-
menue curnan/urym it JII® 6onee 50 1b.

Hanpsioxenne nuranns mukpocxemsl 6,0—9,0 B.

OnncaHHme (hOTOUYBCTBUTEIBHBIE JTHHEHKU HC-

MOJTB3YIOTCA B JIETEKTOPAX PEHTICHOBCKOTO H3-
JyYeHUs B COYETaHUH CO CHMHTHILISITOPHBIMA JTIMHEHKa-
MU I TIpeoOpa30BaHusl SHEPTHH PEHTTEHOBCKOTO M3~
Jy4YeHHsI B CBETOBOE U3JTY4YCHHUE, YTO MO3BOJISET peallu-
30BaTh ()OPMHUPOBATEIHL PEHTTEHOBCKOTO U300payKSHHS
C TOBBIIIEHHBIM pa3zpemerueM (10—20 MKkM) B HHTpPO-
cKkoruu 1 Tomorpaguu. B sToMm ciydae poromuueiku uc-
TIOJTB3YFOTCS JISl PETUCTPAIIH BTOPUYHOTO ONTHIECKO-
TO M3JIY4YEHHUS CUMHTHIUISITOPHBIX KPUCTAIIIIOB, BBICBE-
YUBAIONIUX JIIOMUHECIICHTHOE U3ITyYeHHE MIPH B3aHMO-
JIEHCTBUY C pEHTTEHOBCKMM m3irydeHneM. Ha puc. 8 mo-
Ka3aHa 3aBUCUMOCTb BbIXoaHOTo curHaja JIPII ot mor-
HOCTH KCIIO3UIIMOHHOH /103l PEHTTEHOBCKOTO M3ITyue-
HUS, TIAJAI0NIETO Ha CIIMHTUJUIATOPHBIE DJIEMEHTHI (TOJI-
muHa cuuHTHIUIATOpa 0,6 MM).

a)
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\,\
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MOIIHOCTh SKCIO3UIIMOHHON 10361, P/u
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Puc. 8. 3aBucumocTts Beixomnoro curaana JI®II or morHo-
CTH PEHTI'CHOBCKOTO H3JIyYCHHsI B UMITyibce (7=1Mc)

Ha puc. 9 nokazaHo Hoxy4eHHOE ¢ TOMOIIBIO OIH-
canHoro B crarse JIDII peHTreHOBCKOE M300paKEHHUE
TeCT-00beKTa, MPEACTABIISIONIET0 COO0H HA0OP map Mmpo-
BoJIOUEK pazmyHoro auametpa (0,05; 0,063; 0,08; 0,1;
0,13; 0,16; 0,2; 0,25; 0,32; 0,4; 0,5; 0,63; 0,8 Mm),
CMOHTHPOBAaHHBIX Ha CTEKJIOTeKcTonuTe. PaccTosHue
MEXIY MPOBOJIOYKAMH KaXKIOH Mapbl PaBHO JHAMETPY
npoBosIOYUKH. YUepHast MUHUS HA pUc. 9, a 0003HauUaeT
nonoxkeHue 41-ro kaHana.

B BapuanTe 6e3 CHUHTHILISATOpA (OTOITMHEHKH MOTYT
OBITH MCTIOJIE30BAHBI TS PETHCTPAINN H3ITyYSHNS B BU-
JIUMOM 00JIACTH ¢ TPEACTbHON JTTMHON BOJHBI 1 MKM.
Jist pacmupenus Auana3oHa PerHCTPUPYEMOro U3iy-
YeHUs1 B CTOPOHY Y@ UCTONB3yeTcsl CrielralibHas KOH-
CTPYKIHS (HOTOMPUEMHOTO FJIEMEHTA, MO3BOJISIOIIAS
YMEHBIIUTH HoroneHne Y D-u3aydeHus B MacCHBHOM
MMOBEPXHOCTHOM ciioe PUD.
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Puc. 9. PeHTreHOBCKOE M300paxKeHHe TeCT-00beKTa (@) U 3aBUCUMOCTD aMIUIUTY/Ibl CUTHATA H300PKCHHUS OT KOOPANHATHI
BJIOJIb YEPHOW JIMHUW HA PEHTTCHOBCKOM HM300pakeHHH TeCT-00bekTa (0)
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OYHKIIMOHAJIbHAA MUKPO- 1 HAHO3JIEKTPOHUKA

OnucaHHBI TPUHLHUIT ONMpoca UU(DPOBBIMH peru-
CTpaMH IO3BOJISIET TAKKE PEAT30BaTh MaTpUIHBIE Gop-
MHPOBATENN H300pa’KEeHIS, UCTIONB3Y I TOPU30HTAIBHBIH
Y BEPTUKAIBHBIN perucTphl. OyHKIIMOHAIBHAS CXeMa I10-
JOOHOTO MAaTPUYHOTO (POPMUPOBATEINS B BUE TECTOBOM
Matpuibl 32x32 snemMenTa HokaszaHa Ha puc. 10.

AHanorn4Hasi KOHCTPYKIUSI peanu30BaHa Ui I10-
crpoenust Matpuiibl 128%128 anementos. Ha ocHoBe ak-
THUBHBIX CEHCOPHBIX sTueek crpoekTupoBaHna KMOITUC
MaTpHYHOTO IpeoOpasoBartes uzoopaxerus XFM128,
MpeAHA3HAYECHHOTO JIJIsl pETUCTPALIMU BTOPHYHOTO OMTH-
YECKOTO M3IIYYeHHS! CUMHTUIUISITOPHBIX KPHUCTAIIIOB,
BBICBEUHBAIOIIUX JIIOMUHECIIEHTHOE H3JTyYeHHE IIPU B3a-
MMOJACHCTBUM C PEHTTCHOBCKHM H3IydeHueM. [Ipe-
obOpasoBatenb uzoopakenns XFM128 comepkuT Ha
KPEMHHEBOM 4HIe pazmepamu 25,4x25,4 MM maTpud-
HBIIi MacCUB aKTHBHBIX CEHCOPHBIX SUeeK B ¢opmarte
128%128 1 cxeMBbI 3JIEKTPOHHOT'O OOpaMIICHHSI.

BriBoabl
1. Pazpaborana konctpykius KMOIT unTerpaibHOi
MHKPOCXEMBI JIMHEHHOTO (DOTOYYBCTBUTEIBHOTO ITPHOOpa

HA OCHOBE aKTUBHBIX CEHCOPHBIX S4YeeK W HU(POBBIX
PETHCTPOB OIpOcCa.

2. Pesynbrarsl u3mMepenuii u uccnenosanuii JIOIT mo-
3BOJIAIOT CAEJIATh BHIBOJ O BO3MOYKHOCTH MX HCIIOIB30-
BaHU B ()OPMUPOBATEIIAX H300paKSHUS PEHTT€HOBCKO-
T'0 U3Ty4EHHs Ha OCHOBE CHUHTHIIISITOPOB.

3. IIpeanoxeHa (GyHKIMOHATBHAS CXeMa MATPUYHOTO
(hOTOUYBCTBUTENBHOTO MPUOOPA HA OCHOBE AKTUBHBIX CCH-
COPHBIX sTY€eK U IU(POBBIX CUUTHIBAIOIINX PETUCTPOB U
paszpabotana koHCTpyKIms KMOIT naTerpanbHoi MUKpo-
CXEeMbI MATPUYHOTO (DOTOUYBCTBUTEITHHOTO TIPUOOPA B (hop-
mate 128%128 co cxemaMu 3JIEKTPOHHOTO 00paMIICHHSI.
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B kHHUre paccMaTpuBalOTCs BOMPOCHI, CBI3AHHBIE C METOAUKOH MPOEKTHPOBAHUS HHTETPATbHbIX
cxeM u cucteM, B Tom unciae CBUC u cuctem Ha Kpucradgie (SoC). AKIleHTHpYeTcsi BHUMaHHe
Ha OCHOBHBIX 3TaMax MPolecca MPOeKTHPOBAHUS (CUCTEMHbIH, MUKPOCXEMHbIH, PErHCTPOBbIH,
JIOTUUECKHH, CXeMOTEXHUUECKH I, TOMOJOTHUECKUH, KOMMOHEHTHBIN ).

[IpuBOasATCS CBENEHHUsI O CPECTBAX ABTOMATH3UPOBAHHOTO TIPOEKTHPOBAHHS, a TAKXKE O
MpUMeHEHUH JIs1 ITHX [leJIell CHCTEM HCKYCCTBEHHOTO HHTEJIEKTA.

JIJIs CTY/EeHTOB BY30B, CMEIMAJU3UPYIOIIUXCH B 00JACTH 3JEKTPOHUKHU U H3yUalolIUX
JUCIUIIJTHHbI, CBSI3aHHbIE C TTPOEKTHPOBAHHEM HHTErpaJbHbIX CXeM M cucteM. KHura rakxke

\_MOKeT ObITh M0J€3Ha pa3pabOTUHKaM MHKPOIJIEKTPOHHOH annapaTyphl. J

HOBBIE KHUTH

IlIseu B. A. OdnonAaamnsie mukpokonmpoaasepsi. [Ipoekmuposanue u
npumenenue.— M.: MK-IIpecc, 2005, 304 c.

Knura nocasieHa BOIpocaM KOMILIEKCHOTO TPOEKTHPOBAHUSL OJHOIJIATHBIX MUKPOKOHTPOJLI1EPOB
J/151 UH(POPMALIMOHHBIX M YPaBJSIOLLHX CHCTEM, TOCTPOEHHbIX HA YHUBEPCAJbHbIX MHKPOMPO-
eccopax x86 U MUKPOKOHTpoJepax cemeiictBa xbl. [Togpo6HO paccMaTpUBAIOTCSl BOMPOCHI
MPOEKTHPOBAHHST Y3/I0B OAHOMIATHBIX MUKPOKOHTPOJIJIEPOB, POrPaMMHOTr0 06ecreueHus, MpuMeHeHHe
MHKPONPOLECcCcOpPoB B LG POBOi 00paboTke HHPOPMALUU U H3MEPHUTENbHbIX YCTPOHCTBAX.
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