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NPEAHCJIOBHE

LiBeTHBIe TeJeBH30pPHI, BRIIYCKaeMble B Hallel cTpaHe JJs BHY-
TPeHHEero pbIHKA, PAacCYHTaHbl HA MNpPHEM CHTHAJIOB IO CHCTEME
CEKAM. 310 cosnaer onpelesieHHble TPYNHOCTH BJajesbllaM BHAEO-
MarHuTO(OHOB, MHOCKOJIbKY 3HauHTeJbHasl 4acTh 3anHceil BHIIOJHEHA
no cucreme ITAJI. Uto6n oGecneunTh AeMOaVasiuuio curHana ITAJI,
Heo6X0AMMO MOAKJIOUHTh K TeJIEBH30DY ClellHaJbHYI0O NPHCTABKYy JH-
60 nmepenesaThb JeKojAep TeJeBU30pa TakK, UYTOOH OH obecrneynBaJs Ae-
Moaynsuuio kak curuajsos CEKAM, rak u ITAJL

IosiBasiomuecst B npopaxe npucraBku ITAJI, H3roTOBJIEHHBle KOO-
nepaTHBaMH, 3a4acTYI0 BBINOJIHEHH HEONTHMaJjbHbBIM 0GpasoM H He
o6ecneynBalOT BHICOKOE KaueCTBO LIBETHOTO H300paKeHHs.

B kHure paccMOTpeHB IIpaKTHUeCKHe CXEMbl KaHaJIOB LBETHOCTH
ITAJI, TTAJT/CEKAM u TTAJI/CEKAM/HTCLL, a TakxKe cnoco6u moa-
KJIOUEHHS HX K CepHAHBIM LBeTHHM TteneBu3opam 3YCLT, YIIMMIIT
n YJITILT. Kunra Gyner uHTepecHa W AJs JHL, 3aHUMAaIOUIKUXCS aJb-
HHM TIDHEMOM TeJIeBU3HOHHHIX MPOrpPaMM H NPHEMOM CNYTHHKOBOIO Be-

L1aHHs, TaK KaK B GOJIbIIMHCTBE eBPONeiCKHX CTPaH mepelaud BeAyT-
cs1 o cucreme ITAJI.



1. OCOBEHHOCTH N EKOAUPOBAHHA
CHUT'HAJIA NAJ

Cucrema ITAJT Gnina paspaGorana B 1960-e roam B OPT.
Llenbio co3aaHust 3TOH CHCTEMBl GbIJIO yMeHblUEHHe NMPHCYLIHX aMepH-
kaHcko# cucreme HTCII auddepenunanpHo-$pasoBhXx HCKaXKeHHH, KO-
TOpbleé NPHBOAAT K 3aBHCHMOCTH L(BETOBOTO TOHAa H306paKeHUst OT
AMIIMTYbl CHTHAJIA SIPKOCTH.

Kak n B cucreme HTCL, B cucreme ITAJl npuMenena kBaaparyp-
Hasi MOAYJsILUSI LBeToBOH mnoxHecyieii [1]. Moayasiuus ocyliecTBJsi-
etcst curHanamu E;=0,493E;_y u E’=0,877E;_,. TaBsHoe orsHyHe
ot cucremst HTCLL COCTOMT B TOM, 4TO MOJASIPHOCTH CHTHana Ey HaMe-
HseTcsl ¢ KaxXno#i cTpokoii. B peayabraTe MoOAyasiuuH oOpa3yercs
CHTHaJ  LBETHOCTH, PpAaBHBIi TreOMeTPHUYECKOH CyMMe KOMIOHEHT
Uy u Us.

Komnonenra Uy nmo ¢ase coBnasaer ¢ ocblo B—Y, kotopas npwu-
HATa 3a Hayajo orcuera dasoBoro yraa (¢=0). Komnoneura U, op-
toroHasabHa Uy (coBmasaer ¢ ocblo R—Y) H MeHsieT noJsipHOCTb KaX-
ayto crpoky. Pasosuiit yron Uy cocrapisier, HanpuMep, B YeTHBIX CTPO-
kax 90, a B HeueTHBIX 270°.

AMniuTyZa CyMMapHOro BeKTopa NpONOPLHOHAJbHA LBETOBOH Ha-
CBHILIEHHOCTH Yy4actka u306pakeHud, a (a3a CyMMapHOro BeKTOPA
ompejeJsieT UBETOBOH TOH. Tak KAaK lIpH KBaJpaTypHOH MOAYJSALHH
I[BETOBasi TMOJAHeCYyllas MOAaBJsercs, AJisi ee BOCCTAHOBJEHHS B INpH-
e€MHHKEe B COCTaB CHTHaJjia BBelleHa TaK Ha3blBaeMasl BCIHBILKA LBETO-
BO#l MOjHecyllel — CHHYCOHJAJbHBIM NakeT, mepejaBaeMbiii B KOHLE
HHTepBaJia ralleHHsl 0 CTPOKAaM.

®a3a BCOBILKH CABHHYTa Ha *+45° OTHOCHTEJNBHO OTPHLATENBHOTrO
HanpaBsJieHHsi ocH B—Y u uHBepTHpYyeTCst OT CTPOKH K cTpoke. Ecin B
YeTHBIX CTPOKax 3ta (asa cocraBasier 135°, To B HeueTHbIX — 225°. o
¢ase BCOBILIKA B MPHEMHHKe ONpENeNsiioT 3HaK KOMNOHeHTs! Uy.

Ha puc. 1, a mokasaHo, Kak MEHSIOTCSi OT CTPOKH K CTpOKe (aso-
Bole yran coctaBasiiomux Uy, Uy u Benblikd Usen B CHTHaJle LBETHO-
cru ITAJL

[MpuMeHeHHe KBaApaTyPHOIl MOAY/IALHH CYUIECTBEHHO yMeHblUaer
NOMeXH OT MojHecylleii Ha 3kpase TeaeBH3opa. Ha uepHo-Genbix
yuacTKax M300paKeHHsi CHTHAJ LBETHOCTH BooOuie oTcyrtcTByer. Jlas
TOro yTo6bl M Ha OKPAIl€HHBIX YYaCTKaX 3aMeTHOCTb CeTKH OT LBETO-
BOii mojHecyliell 6blJla MHHHMAJIbHOM, ee 1acToTy BHIOHPAIOT TaK, YTO-
6bl cnekTpasbHbie JuHuH cocraBasiomux Uy n Uy pacmonaranucs
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Puc. 1. BekroporpaMMHu curana ITAJI

MeXAy CIEeKTPaJbHBIMH JIHHHSIMH CHTHaJa sipKocTH. OnTHManbHOe 3HA-
yeHHe YacTOThl LBETOBOM MNOAHECylleidi NMpH 3TOM COCTaBJsfeT fnpn=
=1135f¢/u+1x=4,43361875 MI'u. OHa paBHa cyMMe HeYeTKOH KpaT-
HOJ YeTBepTbCTPOYHON YaCTOTHl H 4acCTOThl KaJapoB.

®opmbl nosHoro nBerosoro cHrHasna ITAJI npu nepenaue LBETHBIX
nojoc, curiana userHoctd ITAJI u curraaoB U,, Uy nokasann Ha
puc. 2,a—r. Ha puc. 2, i, e npuBe/ieHbl OCUHJIJIOTPaMMbl LIBETOPa3HOCT-
Hbix curHanoB Ep_y u Ep_y. ®opmu puc. 2,6, B noayuaiores Bpa-

LleHHeM PHC. 2, 1, € BOKPYT ocH t.

2)

Puc. 2. OcuuniorpaMMul CHrHaJoB B KaHaJe nBeTHocTdH TTAJI (MOAYJAsiLHS CHrHAJIOM

IBETHHX MNO0JIOC):

a — NOJNIANA NBETOBOR Te/NeBH3HORHHWA CcHrHan, 6 — carian U, B — cHraan U,, r— curean

1LBETHOCTH, A — NBETOPA3HOCTHBHIA CHrHAn E'R_y, e — [ BeTOpPasHOCTanf CHrHanN E’g_y
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HOns pemonyasiuuu curHaja usetHoctH ITAJI o6blyHO NMpHMEHSIOT
KaHaJl LBETHOCTH C yJbTPa3BYKOBOH Jaunuel 3anepxku (YJI3), dyHk-
IIHOHAJIbHAsI cXeMa KOTOPOro nmpHBeJeHa Ha pHc. 3.

ITonocosoit puaptp I1P BHAEnsieT U3 MOJHOrO LBETOBOrO CHrHaJja
ITAJT yyacrok cmekTpa, rie mepeaaercsi cHrHas uetrHoctH. CHcreMa
aBTOMATHYECKO# perysJHpoBKU ycuaehus APY noanepxuBaer aMmiH-
TYAYy CHTHaJla LBETHOCTH MOCTOSTHHOH. DTO MO3BOJIIET KOMIIEHCHPO-
BaTb HEPAaBHOMEPHOCTb aMIINTYAHO-4aCTOTHOH XapaKTePHCTHKH KaHa-
Jla CBsI3H. Ynpasasiouuii curnan APY ¢dopMupyercss H3 BChbllleK, KO-

TOpBIe BhIAENSIOTCS KaoyoM Kii. 1, ynmpaBisieMbiM cTpOGHPYIOIIHMH HM-
NYJIbCaMH.

CurHan uBerHoctd, npouweawni APY, nocrynaer B 6J0K 3anepxk-
ki B3. OcHoBy 6s0Ka cocTaB/isier yJabTPa3ByKOBasi JIHHHs 3a/€PIKKH
YJI3. Baiok 3ajepxKu ocyllecTsjsier pasaeieHne KoMnoHeHT Uy u Uy.

Uto6bl oGecneynTb TPeGyeMyio TOYHOCTb pasjesieHHsi, HeoGXOoH-
Ma BhICOKOCTabuabHas YJI3 ¢ BpeMeHeM 3alepiKKH, MaJ0 MEHSIOUHM-
Csi OT BO3/AEHCTBHS TeMNepaTyphl H APYrHX BHeWHHX ¢akropos. Ho-
MHHaJIbHOe BpeMs 3aJeP>KKH JNOJIKHO NOAMEePKHBATHCS MOCTOSTHHBIM
C TOYHOCTBIO 10 (ha3wl LBeTOBOH NoAHecyuiell. JLaHTeIbHOCTL MepHOAA
nopHecyiel cocraBisieT Tnn=1/frn=225,5494 nuc. B unTepsaJe cTpo-
ki (Tc=64 mkc) yknanwiBaercs T¢/Tn.=283,75159 mepuoga moaue-
cyes.

Bo3MoxHB aBa 3HayeHHsi BPEMEHH 3aJepXKKH, obGecrmeyHBalolHe
pasjiesieHHe KOMIOHEHT CHrHajla IBETHOCTH M OJHOBPEMEHHO MaKCH-
MasbHO GJiM3KHe K JJIHTEJNbHOCTH CTPOKH. D10 71=284T, n 1=283,5T..

Puc. 3. ®ynknuonanbnas cxema Kanaiaa userHoctn ITAJI c yabrpa-
3BYKOBOH JIHHHell 3aJepXKKH



IlpunsATO BTOpOE 3HaueHHe BpeMeHH 3afepkKKH. OTCI0Oa HOMHHAJIbHOE
BpeMs 3ajepxKKu ¥YJI3 cocraBiasier
©=283,5/4,4336188 MI'nu=63,94325 mkc.

OTkJIOHeHHe BPEMEHH 3aJl€PXKKH OT HOMHHAJIa He JOJIXKHO MpeBHI-
marb +5 HC, 4TO COOTBeTCTBYeT (Pa30BOMYy CHABHTY Ha YacTOTe LBETO-
BO# moAHecyllei =+8°.

3anepxannblii curian U; Ha Boixofe YJI3 caBHHyT mo ¢ase or-
HocHTeabHO mpsiMoro curHaja Uy Ha 0,5 mepHoxa nmoAHecylel, UM Ha
180°. BekToporpaMMa 3afiepXXaHHOro cHrHana (6e3 yyera BCIBIIIKH)
nokasaHa Ha puc. 4,6. Cymmarop CMI1 B Gsioke 3aJepKKH OCYILECT-
BJISIET CJIOXKEHHe NPSIMOro M 3ajaepxKaHHoro curaaJgos. [Ipu stom kKom-
noHeHThl Uy KoMmneHcHpywotcsi, a Uy BBAEJSIOTCS ¢ YePeryIOUIHMCS
N0 CTPOKaM 3HAKOM U yABOEHHHIMH No aMmautyze (pHc. 4,B). Cymma-
Top CM2 ckaajabiBaeT 3aflepKaHHBIH CHTHAJ C NPSIMBIM, CABHHYTBIM
no ¢ase Ha 180° T. e. ocyulecTBJsieT HX BbluHTaHHe. B pesyabrare
nofaBasiiorcsi cocraisitoniie Uy B BHAENSIOTCS YABOEHHBlE COCTaB-
Jsomue Uy ¢ TOCTOSHHBIM 3HakoM (pHC. 4,r).

Takum o6Gpa3oM, Ha BbiXxoAe 0JI0Ka 3aflepKKH BBIAEJSIOTCS pasjie-
nennbie kommoHeHTnl Uy B Uy, 3Hak Uy uepeayercs or cTPoKH K
CTpOKe.

Cmpoxu
n n+ n+2 n+3

n.;/v n n+/ n+2
U,
b — n
d)
2Uy
9ty :
0) ¢
-21/(,
”0'”/ > Zﬁ‘ > ﬁ/a >—o ;
2)

Puc. 4. BekToporpaMMH CHrHajJOB B 06J0Ke 3a-
IepKKH
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Puc. 5. BekToporpaMMH CHrHaJOB B GJIOKEe 3afepXKH NpDH HaJuuuH AHbdepeHun-
aJIbHO-HA30BHX HCKaXKeHHH

Ecnu Bo BxoaHOM cHrHane ectb nHddepeHLHaNbHO-(a30BbLIe HCKa-
JKEeHHsl, TO BEKTOPOrpaMMH CABHraloTcs Ha yroa ¢. Ho u B 3tom cay-
yae GJIOK 3aJepXKKH obecneunBaer pasjeseHHe kKommoHeHT Uy u Uy
(puc. 5). (Oranune puc. 5 OT pHC. 4 COCTOHUT TOJBKO B TOM, YTO CHI-
HaJbh Ha BHxoAaX B3 CABHHYTH OTHOCHTeJbHO LBETOBHIX OceH Ha
yroa ¢.)

Yto6n mosnyunth H3 KoMmoHeHT Uy m Uy HBeTOpa3sHOCTHHIE CHIHa-
ani Ep_y um Ep_y, NpHMEHSIOT CHHXPOHHOe neTekTHpoBaHHe. [list

OCYLIECTBJIEHHsS] CHHXPOHHOTO NeTeKTHPOBAHHsI HEOOXOAHMbI OMOpPHBIE
CHrHaJH nofaHecyuei. Mx ¢opmupylor u3 scnbiuiek. JlJs 3Toro BCnsi-
KH, BhiZlesieHHHe kKaiouom Ka. 1 (cm. puc. 3), mogaior na renepatop I’
onopHoii noaHecyieli. [eHepaTop BIMOJHSIOT B BHAe cHcteMbl @ATTY.
OHa colepXHT reHepartop, ynpasjsiemblii Hampsikennem I'VH, ¢aso-
Bbii gerektop ®I1 u dpuabtTp HHKHAX yactoT PHY.

Ecau navasnbHas uvactora 'VH 6amska kK uwacrore LBETOBOH MOA-
Hecylle#l B cHrHaJe, To mpoucxoaut 3axsat ['YH mo wacrore u ¢ase.
B mukpocxemax ITAJI ¢asoBuit perekrop PJl BHNOJHAIOT B BHAE
aHaJjoroBoro mepemMHoxuressi. CHrHaJ Ha ero BHIXOle paBeH HYJIO,
KOrZla BXOJIHbie CHTHaJIbl opToroHajbHH. IloaToMy B ycTaHOBHBLIEMCS
peXHMe OnopHbH cHruaa Ha Buxofe I'VH 6amsok no ¢ase k curuany
Uy, a He Uy. OcraTounsifi ¢$asoBbifi CABHr MeXJy ONOPHBIM CHrHa-
JoM H ocblo R—Y HasbiBaercss craTHueckoii ¢a3oBoii omn6Ko#. Ona
TeM MeHblle, yeM 6JuXXe HauajbHas uyactota I'YH k uwacrore uBero-
Bofi mopHecymeii. UTOOH yMEHBIUHTh HayaJbHYl0 PAacCTPOAKY M MO-
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BHCHTb ToMexo3amuuienHocts PAIIY, I'YH Bunoansior B Buae kBap-
LeBOro aBTOT€HepaTopa.

B nexonepax ITAJI npuMeHAIOT TepMocTaGHJbHHE KBapueBhHe pe-
soHaTopH ¢ AT cpe3oM KBapleBHIX NJIAaCTHH, 00€CIeYHBAIOIIHM PaBeH-
CTBO HYJIIO TNPOHU3BOAHOH TeMIepaTypHOro Ko3adodHUHEHTa YacTOTH
(TKY) npu tremneparype, paBHo#i +25°C.

Pasnenennnle curHanasl Uy, U Uy ¢ BHXo#oB 6JI0Ka 3afiepXKKH IO-
CTYnaloT Ha BXOAB CHHXpOHHBIX AerekTopoB (CIL).

Ha CJII kanana B—Y onopHuiii curian noaalor uepe3 ¢asospa-
warteap Ha yroa 90°. Tem cammnM obGecrmeuHBaercsi coBnajeHHe (asmbl
ONOPHOro CHrHaJa ¢ ocblo B—Y*,

Y1o6H AEeMOLYIHPOBaHHWA cHrHal E_, mosyunicst ¢ omuHaKo-

BHIM 3HAaKOM BO BCeX CTpPOKax, omopHhifi curtan Ha CI R—Y moaaror
gyepe3 3J1eKTPOHHHIA Kommyrtatop DK, ynpaBiasieMelli HanpsiXKeHHeM
MOJIYCTPOUHO# YacTOTH OT GJoKa uBeToBOi cHHXxpoHu3aunn BLIC. Ha
nepBbii BX0J KOMMYTatopa ONODHHIHA CHrHaJl NMOAAH HENOCPeACTBEHHO
¢ suxoga PAITY (¢pasa 90°), a Ha BTopoii — 4epe3 a3oHHBEPTOP
(dasza 270°).

Yro6H AeMOAYJIHPOBaHHHHN cHrHan Ep_, HMen Bcerna Takyo xe

noasipHoctb, kKak Egy_,. ¢asa paborn K nonkHa GHTb XKeCTKO CBS-

3aHa ¢ (asofi KOMMYTAallMd Ha mnepejaloilell cropoHe. Jasi atoro H
cayxur BLIC. Ocuosoit BLIC sBasiercst cuernmit tpurrep CT, Beno-
Muii ctpounbiMu uMnyiabcamMu. Ha Bxoa BLIC nopaH curHaa ¢ Bhxona
¢dasosoro gerekropa PAITY. Tak kak ¢asa BCHBILIKH MeHS€TCS OT
CTPOKH K CTPOKE Ha =*45° OTHOCHTEJNbHO OTPHLATENbHOTO HampasJe-
Husl ocd B—Y, B ycraHoBHBIIEeMcsl pexkuMe Ha Bruixone Pl BbaensoT-
Cl HUMOYJbCH YepeAyIoIleHCcs TMOJISAPHOCTH, COOTBETCTBYIOLUIHE MO
BPEMEHH BCIBIIKaM. DTH MMIYJbCH CPaBHHBAIOTCSl C NPSIMOYrOJbHEIM
CHFHAJIOM TOJYCTPOYHOH d9acToThl ¢ Bhixoaa cuerHoro tpurrepa CT
C NMOMOILBI0 JeTeKTopa MoJycTpodHol uactotn JITY, Bmmosansiemoro
B BHJIEe NePEeMHOXKHTES.

B 3aBHCHMOCTH OT COOTHOUIEHHsi ()a3 3THX CHTHAJOB Ha BBIXOJE
OITY BuAaensiloTc HMNYJbCH MOJIOXHTETLHONH WJIH OTPHLATEJbHOH
noJasipuoctd. IMnyJibChl HHTErPHPYIOTCS HAaKONMHTENbHHIM KOHJAEHCATO-
pom C, u mojyuaercsi MOCTOSIHHOE HampsiXK€HHE TOTO HJIH HHOTO 3HaKa.
INpu HenpaBuabHO# (a3e TpPHITepa OH OJIOKHPYETCS 3THM HampsxKe-
HieM ¢ nomombio kiaoda Kia.2. Tlocse pa3psiakn HaKOMHTEJbHOTO KOH-

* B pannEx Mofessx Mukpocxem ITAJI mpuMensJaHch ¢dasoBpamiaTe]i Ha BHeI-
HUX JHCKpeTHHX RC-3asemeHTax, He o6ecneyHBaioline HEOOGXOAMMYIO TOYHOCTD
(TBA540). B GoabluMHCTBE MHKpPOCXeM MOCAEAHHX BHIMYCKOB 3TOT HELOCTaTOK
ycTpaHeH NepexofioM Ha YABOeHHyl0 TWacTory KomeGawuii TI'YH, a Hmenno
8,8672375 MI'u. Ecqm HHBepTHPOBATb 3TOT CHTHaJ, a NMOTOM IMOAGJNHTb HAa ABa Ha-
CTOTH HCXOAHOrO M HHBEDPTHPOBAHHOrO CHTHAJOB, TO NMOJy4HM IBa CHHYCOHAAJbHHX
OMOPHHIX CHrHAJa C 4aCTOTOA HBETOBOA MOAHeCyIled, CABHHYTHE MO ¢dase TOUHO
Ha 90°. Ilpu 3TOM He HYXKHH BHEIIHNe NHCKPETHHE >JIEMEHTHI.
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JleHcaTopa TpPHIrep BHOBb HauWHaeT paboraTb. Ilpouecc moBropsiercs
IO TexX mop, noka He Gyxer oGecrneueHa mpaBuabHas ¢asa CT.

[Nocsie 3TOrO MOJISIPHOCTD MMMYJbcoB Ha BhixoZe JIITY mensercs.
HanpsixeHnne, nmojyuyeHHoe B pe3y/bTaTe HHTErPHPOBAHHA 3ITHX HM-
MyJbCOB, HCNOJb3YeTCs MJs BKJIOUEHHS KaHaja UBETHOCTH H AJA
ynpasieHuss cxemMoit APY. (3HauenHe ynpaBJsiollero HamnpsiKeHHs
NpPONOpLUHOHAJIbHO aMIUIHTYyJde BCOHWKH.) Bentuar Bl mpomyckaer
HanpsikeHHe ¢ konpencaropa C na APY npu npaBunbHO# ¢ase Tpur-
repa, a B2 oGecneunBaeT KOppeKIHIO TpUrrepa, Koraa ero ¢asa He-
NpaBHJIbHA.

HenocratkaMu pacCMOTPEHHOfi cxeMbl KaHaJjia LBETHOCTH SIBJISIOT-
csl CJIOXKHOCTb M3TOTOBJIEHHS H Majiasi MeXaHHuecKasi npounocts YJI3.
B kanasax LBETHOCTH MOCJEJHHX BHITYCKOB BMecTO ¥YJI3 HcmoJb3yioT
yCTpoiicTBa 3aflepKKH B BUAE MHKpocxeM — uudpoBbie 3Y, npHGOpH
¢ 3apspoBoft cBsi3bio (I13C) uam cxeMbl 3anepXKKH Ha KOMMYTHDY-
eMBIX KOHJeHCaTopax.

Ha puc. 6 nokasana uactb cxeMbl KaHaJa usetHoctd ITAJI, B Ko-
topoM (yHKUHH 3afepkKH BunoaHsior [I3C. Ilo BosgeficTBHIO Ha
curHan I13C skBuBajeHTeH QUABTPY HHKHHX YacTOT, a HE NOJOCOBO-
My ¢uabtpy, Kak ¥JI3. IMoatomy I13C BkaloualoT nocie CHHXPOHHHIX
J€TEKTOPOB, B LENAX LBETOPA3HOCTHBIX CHTHAJIOB.

B kanaze ITAJI nHeo6xoaumu ase II3C — oTAesnbHO AJsi KaHAJIOB
R—Y u B—Y. Kpome II3C B cocraB 6ji0Ka 3ajepKKH BXOAST CyM-
matopsl CM1 u CM2. BJiok 3ajepxku obecneuuBaeTr ycpejHeHHe lBe-
TOPa3HOCTHHIX CHTHAJIOB B MHTEPBaJieé JBYX CMEXHHIX CTPOK. Tak Kak
06pabaTHIBAalOTCSl He LIBETOBHI€ NMOJHECYLiye, a LBETOPa3HOCTHHIE CHT-
HaJibl, TpeGOBaHHS K TOYHOCTH 3aJepxkKu ynpoiaiotcs. IlorpeitHocts
3alepXKKH He JOJXKHAa NpPeBbIIATh OAHH 3JeMeHT H300paKeHHs, T. €.
okoJsio 100 Hc BMecTO 5 Kak aas ¥YJI3.

ITokaxem, uto B3 na II13C oGecneuusaer Kommencauuio audoe-
peHIHa bHO-(Pa30BHIX HCKaXKEHUH.

\

Puc. 6. Ynpoumennasi (GyHKUHOHa)bHAA cxeMma KaHana nsetnoctd ITAJI ¢ wucnoabso-
pannem I[13C
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PHc. 7. BekToporpaMMHl CHrhajoB B KaHaje uBeTHocTH Ha [13C npu Hanuuum amc-
¢depennHaNbHO-(ha30BEIX HCKaXKEHHH:

4 — CHTHaA UBETHOCTH HA BXOAaX CHHXPOAEMOAYNATOPOB, 6 — AEMOAYJAHPOBAHHLIA CHrHAJA Ha
suixone CIl B—Y, B — curnan Ha pmixone MN3C, r — curnaa E'p_, Ha BhiXOme cymMMmaropa

Tak kak B kanane "er ¥YJI3, komnonentsl Uy u Uy Ha BXonax cuu-
XPOHHBIX IETEKTOPOB He Da3LEeNSIOTCS H CHTHAJBl LBETHOCTH B 3THX
TOYKax CXeMHl HMEIOT BHJI, KaK Ha puc. 5. a. leMoaynupoBaHHbIEe CHT-
HaJIbl NPOHOPIHOHAJbHEI NMPOEKUHSM CHTHajla LBETHOCTH Ha BEKTOPH
onopHuIX curHanoB. Hanuune nuddepenHunanpHo-ha30BRIX HCKaXKEHHT
NPUBOAHUT K TOMY, uTO B KaHan BY npoHukaer cocrasasiiomas R—Y,
H Hao6opoT. B pe3sysbTaTe aMnJIHTYZB NEeMOIYJHPOBAHHBIX CHTHAJIOB
OKa3BIBAlOTCS Pa3HEIMH B CMeXHHIX cTpokax (puc. 7,6). Ilocne cio-
XeHHUsl 3TOro curHasa c 3anepxanuniM B [13C (puc. 7,6) noayuaercs
CHTHaJ pHUC. 7,T, aMILIUTYNa KOTOPOrO BO BCEeX CTPOKAaX OXAMHAKOBA.

KpaTko paccMOTpUM 0COGEHHOCTH HACTPOAKH KaHaJjia LBETHOCTH

HacTpofiky HauHHAIOT C PeryJHpPOBKH I0JIOCOBOrO (DUABTPA HA BXO-
ne kanana. [Tockoneky ¢uabTp mupokronoJocHudt (2Af=1,5...2 MI'n),
HacTpo#iKa ero HeKpUTH4YHA. Ec/lu OH BHIOJNIHEH Ha OJHHOYHOM KOH-
Type, TO JOCTAaTOYHO MNOJATb HAa €ro BXOJ MOJIHBIH IIBETOBOA CHTHaJ
TTAJT u, peryaupysi cepAeyHHKOM pe30HAHCHYIO 4acCTOTy, o6ecneuutb
Ha BHIXOJe MaKCHMaJbHOe 3HaUYeHHE aMIIUTYAB CHTHasa UBETHOCTH.

IMocne 3Toro Kk mekoaepy MOAKJIOYAIOT CTPOGHPYIOLE HMIYJIbChl
¥ HauuvHawT HacTpohky cucteMnl PAITY. B GosbuinHcTBe MHKpOCXEM
NpelyCMOTpPeHb Mephi, YNpOIlalolllHe Takylo HacTpofixy. Hanpumep,
B MukpocxeMe K174XA28 samuikaioT BeiBoa 19 Ha Kopmyc, uTo obec-
NeunBaeT NPHHYAUTENbHOE OTKPHIBAHHE KaHaJja LBEeTHOCTH. BuiBoa 22
COeNHHSIOT ¢ BbiBomoM 23, uto 6mokupyer pabory PAITH. B TakoM
peXuMe Ha BBIXOJ3aX MHKDOCXEMH TOSBJISIOTCS NE€MOAYJHPOBaHHBIE
curHagel. Tak Kak 4acToTa OMOPHBIX CHTHAJNOB B oOlleM cjyyae oKa-
3HIBAeTCSl He PaBHOM YACTOTe IBETOBOI! monHecyllefi, BO3HHKAIOT Gue-
HHS, H OCIHJJIOTPAMMBI LIBETOPA3HOCTHBIX CUTHAJOB Ha 3KpaHe OCLHJI-
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Jaorpada BpauaoTcst BOKpYr ocu BpeMedn. Hacroty ['YH perynupyior
(06BIYHO 1151 3TOTO CJYXKHT TPHMMED, BKJIOUEHHBIH MOCJIEe10BaTeNbHO
C KBaplieBHIM pE30HaTOPOM) [0 TeX MOp, MOKa CKOPOCTb BpallleHHs
OCLHJIJIOTPaMM He YMeHbIUHTCS A0 HyJs. Ha skpane TeneBnsopa npu
3TOM IIOJIyyaeTcst HeycTofunBoe H300paxkeHHe LBETHRIX MoJoc. Te-
nepb MOXKHO CHATb CEPBMCHBIe MmepeMblYKH (B MHKpocxeMe K174XA28
PA3OMKHYTb BHIBOAK 22, 23 W oTKJaIO4HTbL BHBOJA 19 oT kopmyca). Ha
3KpaHe N0JKHO OCTAaThbCs HEMOABHXKHOE H306paKeHHe IBETHHIX MOJIOC.
[Mocnennsas onepaumsi — Hacrpofika G6aoka 3amepxku. Caeayer
fIOMHHTb, YTO NpH NMPaBHJbHOH HacTpofike B3 aMNAHTYQH BBIXOAHBIX
1{BETOPA3HOCTHHIX CHTHAJIOB YBEJHUYHBAIOTCS B JABa pas3a MO CpaBHe-
HHIO C pPeXHMOM, KOTAa Lenb 3aJepXKaHHOTO CHTHajJa pasopBaHa.
YTOo6H NOCTHTHYTb ONTHMAJbHOH HAaCTPOHKH, HEOGXOAHMO BHIMOJHHTb
psaa ycaosuii. [lpexne Bcero ucnoabsyemass ¥YJI3 ponakna 6uITh pac-
cuuTaHa Ha paboty B cocraBe KaHajaa usetHoctd [TAJI. K takum nu-
HHSIM OTHOCATCSl oTeuecTBeHHast ¥YJI364-8 u 60MbIIHHCTBO 3apyOeKHBIX
YJ13. JIunuun 3apepxku ¥YJ1364-5, ¥J1364-4 u NJ1364-2 paccunranu
Ha paboty B 6s0ke HBetHoctH CEKAM. OTkioHeHHe co3gaBaeMoi
HUMH 3alep>KKH OT HoMuHana pocrturaer *30 Hc, H 3HaueHHs corsacy-
IOLHX HHAYKTHBHOCTeH, o6ecneyuBalouIux pasaenenne curianoB Uy ©
Uv, MOTYT CYLIECTBEHHO OTJIHYAaThCSl OT YKa3aHHHX B Macmoprte YJI3.
OTO MPHBOIHUT K HCKaKeHHI0 (mepekocy) ¢OpMH aMIJIHTYXHO-4acTOT-
HOMl XapaKTePHCTHKH, YTO MOHUIKAeT LBETOBYIO YeTKOCThb. Ilpu H3Me-
HCHHH BHEIIHeH TeMMepaTypbl HacTPo#Ka Takoro 6JI0Ka 3aJepKKH Ha-
pyllaeTcsi, TaKk KaK TeMnepaTypHHH Kos¢p¢HUHEHT 3afepxku B ¥YJI3,
paccuutaHHbiX Ha ctaHaapt CEKAM, oTHOCHTENLHO BeJHK.
CymectByer MeTOX, MO3BOJAIOLIMA MPOBEPHUTb, BO3MOXKHO JIH HC-
nonb3oBaHue umeroumedics YJI3 B kanane I[TAJI. Metox ceomurcsi K
H3MepeHHIO ()a30BO# 3afepKKH, co3naBaeMoil auHued. JJas atoro co-
6upaloT cTeHA, cxeMa KOTOporo mMokasaHa Ha puc. 8. CorJaacywouiue
HHAYKTHBHOCTH BBINOJIHAIIOT TaK, YTOOB HX HOMHHAJH MOXHO GHLJIO
nepecTpauBaTh B BO3MOXKHO GOJBIUHX Mpeaesnax (HaMOTKa — OLHO-
cJiofiHas, cepieyHHK — deppuTOBHIil B Bule crepxkus). Mcxoanoe 3Ha-
YeHHe HHIYKTHBHOCTel YCTaHaBJIMBAIOT PAaBHHIM HOMHUHAJBHOMY IJIS
Hccaenyemot ¥YJI3 (aana ¥YJI364-5 L1=4,3 mxI'n, L2=8,3 mk[H;
ang YJ1364-8 L1=1L2=8,2 mxI'n). Ha Bxon cTenna nomaior cHraaJ or

c5
¢ 10 vre 1,0
Ygy >—] £2 401 Ky 390
7 3
k2 L 2.4’//3 4
2,7 L2

Puc. 8. CxemMa cTeHna aas H3MepeHus ¢asoBofi 3amepxku YJI3
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I'CC c wacroro#t 4,4336 MI't u amnaurtynor 0,5..1 B. K suxoay
YCTaHOBKH MOAKAIOYaloT ocuuanorpad. Bpamas nsuxkok R3 u cep-
JIeUHHKH B KOHTypaX, AOGHBAlOTCA YMEHbIIEHHS pa3Maxa BHIXOJHOTO
CHrHana N0 MHHHMYMa, G6Jauskoro K HyJaio. Ecaum npu cMmeuenuu
IBHXKKa R3 BBepx BBIXOAHOW CHTHa/l He yMeHbIIaeTcs, a yBeJIHUHBa-
eTcsl, HeO6X0JHMO NMOMEHSATb BKJIOYEHHEe BHIBOJOB OMHOTO H3 Nbe3ompe-
o6pasoBarteneli ¥J13. [locne Toro kak MHHHMYM BHIXOIHOTO CHTHaJja
OOCTHTHYT, ABMXOK R3 cMemaiorT B KpafiHee HH)XKHee MOJIOXKEHHE H,
He MeHssl MOJIOXKEHHs CepAeUHHKOB B KaTYIIKaX, CTeHJA MOAKJI0YAIOT
K H3MepuTeaI0 uacToTHHX xapaktepuctuk (MUX). Mccaenyemyio ¥YJI13
MOXHO HCNOJb30BaTh B KaHaje userHoctu ITAJI, ecru amnautymHo-
yacToTHasi xapaktepuctuka (AUX) kanana B mosoce 3,4..54 MIn
UMeeT HepaBHOMepHOCTh He Gosee 20 ...30%. JIuHHIO nepeHOCAT B Ka-
Haa [TAJI, a 3HaueHHs COTyIacyIOLIMX HHAYKTHBHOCTEH YCTaHaBJHBAIOT
TaKHMH, KOTOpble MOJYUYHJHCh B pe3yJbTaTe HACTpOHKH cTeHaa. Ecun
ucnoaszosath ¥JI3 CEKAM (VYJ/I364-5 uau eii nogo6Hule), Her ra-
PaHTHH, YTO NMPH H3MEHEHHH BHellHell TeMNepaTyphl WJH B pe3yJbTa-
T€ CTapeHUs] HACTPOHKA He HAPYLIHTCS.

Ecan npumensemas YJI3 3aBenqoMo mpurogHa AJis HCIOJb30BaHHSA
B kaHase ITAJI, To npoBepsiTh ee Ha CTeHAe He 0613aTeJbHO, HO He-
06X0lMMO NpaBHJbHO BKJIOYHTb YJI3 B cxeMy 6Jjioka 3apepxku. [1pu
HeNMpaBHJbHOM BKJIOYEHHH MPOHCXOAHT HHBEPTHPOBAHHE 3a[epXKaHHO-
ro curtasna. B pesyibrate, Kak 3TO MoKa3aHO Ha puc. 9, Ha BXOJ CHH-
xpoHHoro aetektopa R—Y mocrymaer curian Uy ¢ mocrtosiHHO#M ¢a-

Uy
U
U I . . -
a)
v P
7 — . -
j-z/” 0)
20, 20,
U, - ‘ -
20, 6)
U, -

Puc. 9. Bekrtoporpammu

CHrHaJoB B 6JIOKe 3amep-

XKKH NpH HeNnpaBHJIbHOM 3) =2,
BKJIoYeHHH Y JI
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3o, a Ha Bxog CII B—Y —curian Uy ¢ MeHsiomeRcss Mo CTPoKam
¢dazonr. Hs-sa npefictBus KoMMyTtaTopa, moasoasimero k CIO R—Y
OMOpHHIA CHTrHAJ, 06a AEeMOAYJHPOBAHHHX CHTHaJa MEHSIOT 3HaK OT
CTPOKH K CTpOKE.

BruiBoan ¥YJI3 o6osnavalor uudpamu 1—4. Ilpm onucaHmm KoH-
KpEeTHhIX cXeM GYyAeT yKa3aHO NMpaBHJbHOe BkJioueHue YJI3 TTAJL

B 6ioke 3amepXKu peryJaupyiorcsd ¢asa W aMIJHTyAa 3ajepxKaH-
HOTO CHrHaja: aMIJIMTYAa — NOTEHIHOMETPOM, (a3a — cepaeuHHKaMH
B COTJIaCyIOUINX HHAYKTHBHOCTAX. (B HekoTOphmiX 6JI0KaX LBETHOCTH
peryaupyercst JHUIb OfHA MHAYKTHBHOCTb, a BTOpasi BHINOJHSETCA B
BHJle Apoccens.)

Ecnn npu yMeHblleHHH 0O HyJs C MOMOMIIbIO MOTEHLHOMETpa 3a-
JepXXaHHOTO CHIHaJla aMIJIMTYABl AeMOAYJHPOBAHHEIX CHTHAJIOB YMEHb-
mIaloTcs, 3HauMT, BhBOAH YJI3 BKJIOueHH mnpaBusabHO. Perynupys
aMIIUTYAY B ¢a3y 3afepKaHHOTO CHTHana, AOGHBAIOTCS MOJYyYeHHS
Ha BHIXOAAX CHHXPOHHBIX JETEKTOPOB [EMOAYJHDOBAaHHHEIX IBETOpPa3s-
HOCTHBIX CHTHaJIOB C MAaKCHMaJIbHHIMH pa3MaxaMH H NMpaBuabHOH ¢op-
Mmo#. I1pu HetouHo# HacTpoiike B3 ¢opmEl neMoOAyIHPOBAHHBIX CHTHA-
JIOB B COCEJHHX CTPOKaX MOJIyYaloTCSl HE COBCeM OAMHakoBhiMH. Ha-
crpoiixa B3 ynpomaercs,, ecnu B ucnosbsyemom kozepe ITAJI mpeay-
CMOTPEeHa BO3MOXHOCTb BBIK/IIOUEHHsI MOLYJIHPYIOWHUX CHrHaNoB Eg _y
u E;_y-Toraa, BhikaIO4HB, HanpuMmep B KoAepe, curHan Ep_y, mox-
CTPOKOA corjacyiomuX HHAYKTHBHOCTeHi B3 u H3MeHeHHeM COOTHO-
LIEHHSI NMPSIMOTO H 3afepKaHHOTO CHTHajla AOGHBAIOTCS YMEHbIUIEHHS
A0 MHUHMMYMa CHTHa/la Ha BHIXOJe CHHXPOHHOTO AeMoayastopa R—Y.

B coBpeMenHBIX naGopaTopHbix reHepatopax curiana ITAJI (ua-
npumep, PM5518 ¢upmn «Dununc») mnpenycMoTpeHH clelHasbHbE
TECTOBble CHTHAJbI, YIpOLIAloliue HACTPOMKY AeKojepa.

Oco6eHHOCTH HACTPOHKH KOHKpeTHHIX cxem kKaHauna ITAJI pac-
CMOTpEHH B TJI. 5.

2. OCHOBHBIE THIIbl HHTEFPAJIbHBIX MUKPOCXEM,
HCNOJIb3YEMbBIX B NMPUCTABKAX HMAJI

Muxpocxema TBA540 (MBAS540) coaepxuT ysssl reneparo-
pa onopHoii MoaHecyllle#, a Takxe GOpMHpOBaTeNb YNPaBJSIOLIEro Ha-
npsixkeHust APY u BbIK/II0YaTeNb LBETHOCTH.

[TepoHayanbHO 3Ty MHKPOCXeMY HCHOJIb30BaJud COBMECTHO ¢
TBA520. B Hacrosimiee BpeMsi ee HCHNOJB3YIOT ¢ MHKPOCXEMaMH
MCA640/650 [2].

OyukunoHanabuas cxeMa TBAS40 u ee coeamnenne ¢ CMA640 mo-
Kasanbl Ha puc. 10. OcHoBy MuKpocxemnl cocrasasier 'YH, pa6ora-
10 ¢ KBAapUeBbIM pe30HAaTOPoM Ha wacTtoty 4,43 MI'u. OnopHuiii
14
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CHrHAJI CpaBHHBaercsi Mo ¢ase cOo BCOLIIKOA B ()asoBOM JeTeKkTope
®J. Ons nopmaabHoii pabotn PJl Ha Hero HoJkKeH MOCTymaTh MNps-
Mofi u HHBepTHpoBaHHH curHasabl oT ['YH. IlpaMoit curnas nopaercs
BHYTPH MHKpOCXeMHl (BbBOA 4), a HHBepTHPOBAHHHHA (QopMupyeTCs
BHeWIHHM aBTOoTpaHcopmaropoM Tp, cpeaHsis TOYka KOTOPOro 3a3eM-
JIeHa To MmepeMeHHOMY TOKY. MIHBepTHpOBaHHbIH OMOPHHINH CHrHAJ BBO-
JAHTCSI B MHKpPOCXeMYy uepe3 BbIBOX 6. PHJIbTD HHXKHHX yacTOT OGpa-
3oBaH pHewHuMH Uensmu R1I0CI5R11C16R12C17. Ha Buixoae /1 BH-
JeisieTCsl NMPSMOYTOJbHBIA CUTHAA NMOJYCTPOYHOH YacTOTH, MOCTOSIH-
Hasl COCTaBJsIOIIasi KOTOPOTO MNpOHopluHOHanbHA (ha3oBoi owHbKe.
DTa NOCTOsiHHAs COCTaBJSAIOIIAs uepe3 peakTHBHHIH Kackaa PK #.
tpuMmMep C9 Bosaeiicteyer na ['YH, obecneunBas saxsat PAITY cur-
HaJIOM BCNBILIKH N0 4acToTe H (dase.

[lepemenHasi cocraBasiomlasi CHTHaja OWHGKH MOCTymaeT Ha je-
TeKTOp moayctpouHofi yacrotel IITY, rme cpasHuBaercsi ¢ cursajom
OT CYeTHOro TpHrrepa, KOTOPHH HaxoauTcs B MuKpocxeMe MCA640.
STOT cMrHa/ MoCTynmaeT B MHKpocxeMy uepe3 BuiBoa 8. MMnyabcw ¢
Bhoixofna JITH mpoxoasit ycunutesnb ynpasasiomiero curdana APY n
uyepe3 BhiBoA 9 W uHTerpupymomyio cxemy R15C2 noasoasrcs x He-
nonnuteabHoli cxeMe APY u BLIC, naxoasmumcs 8 MCA640. Ecan
¢asa tpurrepa HenpaBuJbHa, Eapy yBeauuuBaercs mno +12 B, BH-
3pIBasl Koppekuuio (asn tpurrepa. Korna dasa tpurrepa mpasuibHa,
HanpsaxeHue E apy ycranaBnusaercs B mpegmenax 1..4 B, B 3apucu-
MOCTH OT aMIJIHTYIB BXOLHOTO CHTHaJa LBETHOCTH. UeM GoJble aM-
NJIMTYAa BXOJHOTO CHrHaJja, TeM MeHbue Eynp. Pesucrop R9 cayxur
AJS1 PETYJHPOBKH aMIIHTYAHl BCIOBILIKH, MOCTynaioulefi Ha BHIBOA 5 OT
MCAG640 uepes koutyp L1C6, HacTpoeHHnE Ha uactorty 4,43 MTu.
HomuHa/nbHBIH pa3Max BCOBIUKH Ha BuiBome 5 cocrasasier 1,5 B.
OnopHulii curHaa c¢ ¢asoit B—Y cuuMaercs ¢ swiBoma 6 MBAS40.
OmnopHuii curHan ¢ ¢asoii R—Y noayuaercss ¢ NOMOIIBIO BHELIHEro
¢dasoBpamiarensi, cocrosimero u3 konaeHcatopa Cl3 W moTeHunomer-
pa R8. Ins nacrpofixn HauaasHo# yactorel [YH cayxur tpummep C9.
HHoraa BMecTo Hero BKJIOYAIOT MEXAY BHBOAAMH 1—2 MHKpOCXeMH
nocjenoBatenbHuit KoHTyp L2C9, moacTpanBaeMuiii cepleyHHKOM B
HHAYKTHBHOCTH, KaK 3TO MOKa3aHo Ha puc. 10, 6.

Muxpocxema K174XA28 saBaserca anamorom TDA3510, a Takxke
mukpocxem A3510 (I'’IP) u MDA3510 (UC®P). Ee ¢ynkunosanbHas
cxXeMa M OCHOBHBIE BHELIHHe LieMH NMOKa3aHH Ha puc. 11,

Curaan userHoct ot mosocosoro ¢uabtpa (LIC2R1) noctynaer
gepe3 BHIBOJ | MHKpOocXeMH Ha HCHOJNHUTENbHYIO yacTs APY (APY1),
BHIIOJIHEHHYIO B BHJEe CHMMeTPH4YHON AuddepenuHanbHON cxemb. Ee
BTOPO# BXOA (BHBOA 2) 3a3eMJieH MO MEePEMEHHOMY TOKY uepes KOH-
nAedcatop C4. Ynpasasiollee HanpsikeHHe BbHpabaThHBaeTcsi BO BTOpOR
vyacth APY (APY2). Carnaa usetHocTH ¢ Buixoaa APY1 npoxoaut Ha
corjacylomHii ycu/aHreabp (Y1) gepes aMnIHTyAHHA orpaHuuuTe’b
AO. INpu pa6ore B pexxume ITAJI, koraa pyukuuonnpyer APY, cursan
16
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He JOCTHraeT YPOBHs1 orpaHHyeHHsi. Koria nNpHHHMAIOTCA CHrHaJH
Apyrux cHcreM, APY He pa6oraer, H CHrHaJ OrpaHHYHBaeTcs, 4TO
NpeAOTBpalllaeT Meperpysky MocjaeAyomHxX Henen.

Cornacywomuii ycuauteap Y1 (3MHTTEpHBIAA NOBTOPHTENb) CJAYXKHT
AJIsl MHTaHHs BXOAHOro mneesonpeoGpasosatens YJI3. Bxoanas corna-
Cylollasi e COCTOHT M3 peaHcTopa R3 M kKaTywkn L2 c peryaupye-
MO# HHAYKTHBHOCTBIO. Ycuauteab ¥1 Bmecre ¢ ¥2 u ¥3 oTKpeIBaeTcs
HanpsixXeHueM oT GJoka ynpasJjeHHss BY, coeauHeHHOro ¢ BHIKJIOYa-
tenieM uBetHoctdH (Tpurrep LImurra — TIHI) TonbKO mMpH npueMe cHr-
Hana ITAJI. B pexume ITAJI nanpskeHHe Ha BHIBOAe 5 MHKPOCXeMH
yBenHuHBaetrcs ¢ 4 10 8 B. B aByxcTaHAapTHOM KaHaJje LBETHOCTH
TTAJI/CEKAM BHBOA 5 coeaHHsieTCS C BBIXOJAOM YCHJIMTENS CHTrHajia
usetHoctn B npoueccope CEKAM. O6a sMHTTepHHIX NMOBTOpHTENS 06-
pasyior aud¢depeHuHaJbHEIA yCHJAHTENb, paboralolluii Ha obuiyio
YJI13. OTKpHiBaHHEe SMHTTEPHOro MOBTOpHTeNsl B KaHaJje ITAJI 3akph-
BaeT cooTBeTcTBYIOIIH#A Kackax B Kanajse CEKAM, u Hao6opor. dto
npenoTBpalllaeT B3aUMHbIe TOMEXH MeXAY ABYMsi KaHajaMmu. Ha Bpe-
MSl NpPOXOXKAeHHs Bcouuiek Y1 3anupaercsi CTPOGHPYIOLUIHMH HM-
MyJbCaMH.

3anepxkaHHHA cHrHaJ ¢ Bhixoaa YJI3 BhIAeJsieTcs Ha COrJacylo-
meM pesucrope R4. Hunaykrusnocts L3 — corsacyiomas. C pBuX-
Ka R4 3ajepxKaHHBIi CHTHaJ uyepe3 BHIBOA 7 MHKDOCXeMHl MoAaeTcs
Ha BXOAH CHHXPOHHHX JertektopoB. Ha Bropwrie Bxoasl C]I uepes art-
TeHoatop AT, KOMIEHCHPYIOLUIHH 3aTyxaHue curHana B ¥YJI3, mocry-
naer npsMoil curuajs. B kauectse cymMmaTtopoB (cM. pHC. 3) B MHKpO-
cxeme K174XA28 cnyxar CHHXpOHHBIE A€TE€KTOPH, BHIMOJIHEHHHEIE B BH-
né aHasoroshix nepemuoxureseil. [as cummerpuposannst CI| no mo--
CTOSIHHOMY TOKY MOCTOSIHHasl COCTaBJAIOUIas B 3ajJep:KaHHBIA CHTHaJ
nopaercsi ot arreHioatopa AT uepes BnBox 6 MHKpoCXeMbl H aajiee
gepes L3. BuiBon 6 pasBsisan mo nmepeMeHHOMY TOKY KOHJeHcaTopa-
mu Cl14, CI15.

B uHTepBasax rauienusi mo crpokaM u nojasm CJ Gaokupyiorcs
BMOyJbcaMu oT ¢opMmupoBatesas umnyibcoB ®H, Ha KoTopHii nogaioT
KOMOGHHHpOBaHHBe cTpoGupylomue umnyiabcsl SSC. CHHXpoHHBIE ne-
TEKTOpHl GJOKHPYIOTCA H NpH NpueMe Jio6oro curiana, kpome IMTAJL.
Jnst 3TOrO CAYXKHT HanmpsikeHHe ¢ Bhxoaa tTpurrepa IImurra TII, no-
crynasomee Ha CJII yepes kackan UJIH.

Heo6xonumuie anst pa6orsl CJI omopHhle HanpsixkeHHs BHpaGaTh-
Baer cucreMa ®ATIY, cocrosimas u3 T'YH ¢ kBapueBHM pe30HaTOPOM
8,8 MI'u, ®HY B Buae sHewHesi ueny C17C18R6C19 u dasosoro ne-
tektopa ®JI. Curuan or 'VH pennrcs mo yacrore na 2. Cocrasasiio-
mas 4,43 MI'n ¢ ¢asoit 90° nocrynaer nenocpeacrsento na CII B—Y.
CocraBaswomas ¢ ¢asofi 0° momaercs Ha Pl u uepe3 3JEKTPOHHHIR
kommyratop K, ympaBasemuii tpurrepom CT,—mua CIO R-—Y.
B @1 curnaa or I'VH cpaBHuBaeTcsi co BCHOHIIKON, cHHMaeMofi ¢
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BHxona AO. Ias suigenenns scnuky Ha ®J1 momalor cTpoGupyomine
aMnyabce ot PH.

BunoJasipubie UMIYJabCH MONycTPoyHO# dacToTh ot PJI moparoT Ha
JeTekTop moJayctpouHo# uyactors JIITY, rae oHH cpaBHHBalOTCH C
npsiMoyroJibHbiM curHajom or tpurrepa CT. Ha srixone OIIY Bhine-
JASIIOTCSI MOHOMOJISIPHBIE HMIYJBbCH, COOTBETCTBYIOLIHE MO BpEMEHH
BCIIHILIKAaM. DTH HMNYJbCH OTPHLATENbHH, ecnH ¢asa CT mpaBuibHa,
H MOJIOXKHTEJIbHE — DU HenpaBHJbHON (a3e TpHrrepa.

Hmnynbcer ot AITY nocrynator Ha kaiou Kia, ynpasasieMuifi cTpo-
6upylomuMn uMmnyabcamu. Ilpu npoxoxpennn Bcnbiliek Ki nepeso-
AHTCs B moJoxkeHue 2. [ToaToMy HanpsiixKeHHe Ha HAaKOMHTENBHOM KOH-
nercatope Cl1 onpenensiercsi MOJNAPHOCTBIO HMIYJALCOB Ha BHIXOAE
JAITY. INorenuuas Ha HakonuteabHOM KoHaencatope Cl10 3aBHCHT oT
Hanpsixkenus IITY B naysax mexnay umnysabcaMu. TeM caMbiM 3HaK
pasHOCTH HanpsiKeHH# Ha BuBojax 16 u 18 MHKpOCXeMH 3aBHCHT
ot toro, npaBusabHa (a3a CT uau Her. Ecau ¢asa HenpasuibHa,
Uj6>Ujs. OTa pas3HocTh HanpsiKeHHii H3MepsieTcsi KommapartopoM KII.
ITpu nenpasuabHo#i ¢ase KII 6nokupyer Tpurrep CT.

ITocne paspsinkn HakomuTenbHHX KoHAeHcaTopoB CT omsth Ha-
yHHaeT paboraTtb. IIpouecc moBTOpsieTcs A0 Tex mop, moka ¢asa CT
He Gyaer npaBHJbHOH. B ycraHoBuBlIEMcCs pexxHMe, Koria ¢asa mpa-
BusabHa, Uig—Us=1 B

DyHKUHH BHIKNIOUaTeNsl LBETHOCTH BhinosHsier Tpurrep LlImurra
THI. Ha nepBhifi ero BXoA MOAAIOT OMOPHOE HAMpPSIXKEHHE OT BHYTpEH-
Hero AenuTtens (BwBoA 19 MuHKpocxemnl). Bropo#t BXxonx coeauHeH c
C11. Tpurrep OTKpHIBaeTCsl TONLKO B TOM CJydae, KOra MPHHAMAeTCS
curian ITAJI u ¢asa CT npaBuabHa. 3akopaumBas nepeMbiukofi X1
BuBoA 19 Ha Kopmyc, oGecneyHBalOT NPHHYAHTENbHOE OTKPHBaHHE
KaHaJa [[BETHOCTH.

B BeiBoma 21 MukpocxeMbl ynpasasiiomlee Hampsikenue or TIII
MOXHO MOJaBaTbh Ha BHeUIHHe CXeMHl, HalpHMep, HCIOJb30BATb AJS
BKJIIOYeHHs pexekTopHoro ¢uabTpa ITAJI.

Hanpsixenue ¢ snxoma IITY mocrynaer TakXe Ha mepBHIii BXOZ
sseHa APY2. Ha Bropoii Bxoa 3Toro sseHa nopaeTcsi HampsiKeHHe C
C10. 3seno APY2 sumosHsier QYHKUHMIO BHUHTAHHSA CHrHajoB. Ilpn
STOM BBIAJSI€TCS] CHTHAJ, MPOMOPLHOHAJbHLIA AMIJHTYAe BCHBILIEK,
H YMEHbIIAIOTCS WYMH. DTOT CHrHaJ AeTeKTHpyercsa. Harpyska nerek-
Topa coenunsierca yepes C7 ¢ HCTOUYHUKOM NMHTaHHS, YTO CHHXKaeT BJIH-
siHHe MyJbcallufi MHTAIOLUIEro HaNpsKeHHs.

Hanpsixenne APY nomosHHTeNbHO HHTErpHpyeTCsi KOHIEHCATOPOM
C5 M mMOXBOAHTCA K HCHOJNHHTEAbHON cxeMe APYI. IIpn yBenuuenun

ongnoro CHTHaJla Hamnpsi)KeHHe Ha BhIBoZe 22 yMeHbllaetcs ¢ 6
1o 3 B.

Tlpn saMbikanuu nepeMuuky X2 BCMHIUIKH NMepecTaioT MOCTYNATh Ha
®JI. SToT pexHM HCIOJb3yeTcs NPH HACTPOAKE MHKPOCXEMH.
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MuxkpocxeMa obecneuusaer noJsyyexne LUBETOPA3HOCTHHIX CHrHAJA0B
OTPHLATENbHOH MOJIIPHOCTH:

—Eq_y =1,056 B3 1B;
—E;_, =1,33 B3 zB.

Jluanasou pa6otn APY cocraBaser 25 ab.
OCHOBHbLE NAPAMETPbL MUKDPOCXEMbL

Houmunanpumit pasmax cursana Ha smBoge |, B . . . . . 100
Tlonoca saxpara ®AINY, '} . . . . . . . . . . . >»x500
Pa3max crpo6upyiomux HMiyabcoB Ha BuBogme 20, B . . . . 375
[TorpeGnenwe Toka ot Mcrounuka nutaHds +12 B, MA . . . . 90

Miukpocxema TDA4510 — pesysabtaT popabotku TDA3510. Hosnie
CXeMHble pelleHHs] MO3BOJIHJH COKPaTHTb UHCJO BHIBOZOB C 24 no 16
NpH OJHOBPEMEeHHOM yMeHblleHHH moTpebiasemoro Toka ¢ 90 go 37 MA
{3]. dyuxkuuonanbHast cxeMa MHKPOCXeMBl H3MEHHJACh HE3HAUHTEJb-
#Ho (puc. 12).

Curnan senbiitek Ha O JI mocTtynaeTr He co BX0OAa, a C BHIXOAA afT-
teHoatopa AT. KoMMyTHpyeTCcs He CHTHaJ LBETHOCTH, a AEMOAYJHPO-
BaHHBIl LBETOPA3HOCTHHIA CHrHaJ (ero HHBepTHPOBAaHHE MPOH3BOLHT-
cs B 3BeHe DK). Jlis 3KOHOMHH BHIBOJZOB KBaplEBHIH DE30HATOP
BkJwoyeHn Mexay ['YH u kopmycom. Ympowen BLIC. Oas npunyau-
TeJbHOTO OTKPhIBaHHSI KaHaJsa IBETHOCTH BHIBOA 1l coepmHsercsa ne-
PEMBIUKOM C HCTOUHHKOM NHUTAHHS.

Mukpocxema TDA4555 (oTeuecTBeHHHI anasor K174XA32) npea-
crapisieT co6ofl BcecTaHAapTHHII mpoueccop userHoctd [4]. Ero ycr-
poficTBO MOKa3aHO Ha pHc. 13.

CurHas IBETHOCTH MOJ3eTCsl HA MHKPOCXEMY OT MOJIOCOBOTO (PHJIb-
tpa I1®, koTopH#l mepek/JioOUaeTcs YNPaBJASIOWIUMH HaNpPSXKEHHSMH
TakK, 4To o6ecneyuBaeTcs BhiieJeHHe HeoOXOIMMOro ydacTkKa CHeKTpa.
B pexume CEKAM nosocoBo#t ¢uabTp mnpespauiaercsi B KOPPEKTOP
BBLICOKOYACTOTHBIX MMPeAbICKaXKeHHI.

B MuKpocxeMe CHTHaJ 1BETHOCTH HPOXOAHT HCIOJHHTENbHYIO
gacte APY — APY1. Cucrema APY noanepxuBaeT NMOCTOSIHHBIM pas-
Max BHIXOJAHOTO CHTHaja NpPH H3MEeHEeHHH pasMaxa CHTHaJa Ha BHIBO-
ae 15 B npemenax 10...200 MB. Ynpasnsionee Hanps:kenue Bbipaba-
tToiBaercsl B 3BeHe APY2. Curnan, npouwenwnit APY, mocrynaer Ha
cxemy raitedusi CI', rae nomamasiiorcsi Benwliukd, 1 Ha BLIC. Baok
ynpassenuss BY B pexume momcka mnoouepeiHO, Ha BpeMs YeThIpex
nosnefi (80 Mc) mepeBoAMT BCe Lenu MHKpocxeMbl B pexuMul ITAJI,
CEKAM, HTCII 3,58 MI'y u HTCI] 4,43 MI'u. Ecniu na Bxojge MH-
KpOCXeMhl MOCTynmaeT OAHH M3 3THX craHaaptoB, To BLIC omosuaer
ero, KaHaJ I[BETHOCTH BKJIIOYaeTcsl, MpeKkpallaercss MOHCK H MHKPO-
cxeMa NMOAJEPKHBAETCsl B TAKOM COCTOSIHHH O TeX Mop, MOKa NMpOoJoJ-
JKaeT NPUHHMAThCA OMO3HAHHBIA cTaHAapT. BJOK ynpaBaeHHs He TOJb-
KO MepeKJIouyaeT BHYTPEHHHe LeNH MHKPOCXeMbl, HO H (opMHUpYeT
TaKXKe YNPaBJsIOLIMe HAMPSKEHHS AJs BHEILHHX CXeM. DTH Hampsixe-
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HHS BbIAEJsIOTC Ha BHBogax 25 (HTCLL 4,43), 26 (HTCLI 3,58),
27 (CEKAM) u 28 (ITAJI). B pexuMe moHCKa HaNpSIXKEHHS HA 3THX
BuiBofiax MeHsioTca oT 0,5 no 2,5 B Ha KOHTakTe, COOTBETCTBYIOLLEM
BHOpaHHOMY CTaHAapTy. IIpu 3TOM KaHaJ LIBETHOCTH NOAAEpPKHUBAET-
cs B 3amepToM cocTosiiHH. Ilocie pacno3HaBaHHsi cTaHJapTa COOTBET-
CTBYIOllee yOpaBJisiollee HaNpsiXKeHHe yBeJHuUHBaeTcs 40 6 B, u kanaxa
LBETHOCTH OTKpHBaetcsi. [IpH HacTpofike JeKojepa MOXHO NMPHHYIH-
TeJILHO NepeBecTH MHKPOCXeMY B PeXXHM Bbi6paHHOro cranmaprta. [das
3TOr0 JAOCTAaTOYHO YBEJMYHTb Ha OAHOM M3 BHBOJAOB 25—28 Hampsi-
KeHue 10 9 B, ucnosb3ysi BHEMIHHA PE3HCTHBHBIN JeJIHTEJb.

[To okoHuYaHHH pexXuMa MOHCKa CHTHaJ LBETHOCTH yepe3 coriacy-
ot yeuaurtear Y1 nocrynaer Ha Bxoa ¥YJI3. Ilpamoit u 3amepxaH-
HHA CHTHaJbl npoxoasat Ha Matpuny ITAJI (M), xotopas B pexume
CEKAM npespaiaercs B 371eKTpoHHHH koMMyTatop (9K). B pexume
HTCLI uenp 3agepXaHHOrO CHTHajsa pas3Mbikaercs. JleMoxyasToph
‘MHKDOCXEMBbl BHINOJIHEHB B BHJE€ aHAJOrOBHX NepeMHOXHTeJefl, KOTo-
poie B pexxuMax ITAJI u HTCLL pa6GoTraloT KaK CHHXPOHHHE AETEKTO-
pu. B pexuMe CEKAM K HHM moakJiouaioT (a3oBpallaTe/ii Ha BHeIl-
Hux xoHtypax L3C7 u L4C8, o6pasys yacToTHble AeTeKTOpH. lemo-
AyJHpOBaHHEIE CHTHaJABl npoxoast cxemy rawenus (CI), moaasasio-
HIYIO IIOMEXH B HHTepBaJax o6paTHOro XOAa MO CTPOKaM H MOJISAM.

B 3TOoM Xe y3Je OCYyLeCTBJsSETCH KOpPpeKLHs HH3KOYaCTOTHBIX
npeabickaxenuii CEKAM. EMKOCTH KOpPpeKTHPYIOLIMX Lenedi moa-
KJIOYAIOT K BHBOAAM 2 H 6. CHrHa/B OMOPHBIX MOJAHECYLIHX B PEXH-
max ITAJT u HTCLL ¢opmupyiotcs cucremoit DAIIY. B pexume
HTCL 3,58 k ®PAITY noxakaiouaercss KBapleBblii pesoHatop ZQ2 Ha
gacrory 7,16 MI'u. B pexumax ITAJI u HTCL] 4,43 noakaiouaercs
KBapueBblii pesoHaTop ZQ!1 Ha wactory 8,86 MI'u. Kommyrauuns ocy-
mectBaserca tpansucropamu VTl u VT2, Tak kak tpansucrop VTI
HoJKeH oTKpbiBaTbes B pexkumax ITAJI u HTCLL 4,43, ero 6asy co-
e[HHAIOT ¢ BuBOAaMH 25 u 28 yepes pasjeaHrtesbHbie AHOAB VDI u
VD2. Benbiwky Ha ®ATTY nocrynator yepes ¢asoBpamiaiomyio cxe-
my ®B. B pexumax HTCLL ata cxema maer BO3MOXHOCTb PeryJHpo-
BaTh lBeTOBOM TOH H300paxeHUs H3MeHeHHeM (asH BCNLILKH Ha
+30°. YnpaBJeHHe OCYIIECTBJsETCs BHEIIHHM MNoTeHuuoMerpoM RI13
uepe3 BHBOA 17 MuKpocxeMH. K 3ToMy e BHIBOAY MOAKJIOYEHa cep-
BucHasa cxeMa CB. Ecau nanpsixxkenue Uy; yBeanuuts no +12 B nepe-
CTAHOBKOH NepeMbukH X2 B BepxHee mnoJjoxeHue, To CB npunyau-
TeJbHO BKJIOYaeT KaHaJ LBETHOCTH H BHIKJIOYAaeT peryJasitop LBero-
BOoro ToHa. 3aMblKaHHe BhBOAa 17 Ha Kopnyc obecmeuHBaeT NpHHY-
AHMTeJbHOE BKJIOUEHHe LBETHOCTH H OTKJIoueHHe BenulKH. CtpobH-
pyrowuit umnysasc SSC nopaor Ha ¢opmupoBatens umnyascos ®H
gepes BHIBOA 24.

Ha Beixomax MukpocxeMn TDA4555 BheasioTCs IBETOPa3HOCT-

Hble CHTHaJbl OTPHLATENbHON MOJNSPHOCTH, pa3MaxXH KOTOPHIX COCTaB-
ASIOT:
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—Eg_y=1,05B=*2 1B;
—E,_, =1,33 B2 1B.

{CymectByer Moaudukauusi mukpocxeMu — TDA4556, koropas ¢op-
MHDYET UBETOPAa3HOCTHHE CHTHAJH MOJOXHTEJbHOMA MO0JSPHOCTH.)

OcraToyHHt ypOoBeHb mNOAHECYIEfl Ha BBHIXOJAxX He MNpeBHUIAeT
30 MB. CaBur moCTOSHHHX COCTABJSIIOLIMX B COCEHHX CTPOKAx L(BETO-
Pa3HOCTHHIX CHTHaJIoB — He GoJjee 10 MB.

OcHosHole napamerpol MUKPOCXemol

Buxogsue conporusienus, OM . . . . . . . . . . <150
Monoca saxpata ®ANY, m . . . . . . . . . . . =>%x500
Pa3max chrgana SSC, B . . . . . . . . . . . . >75
Motpe6Gaenne Toka OT HCTOYHHKAa nHTaHHA +12 B, MA . 60

YpoBenb mepekpecTHHX uHCKaxeHuit B pexxime CEKAM B 3Haun-
TeJbHOA CTeNeHH ONpefessieTcss PpPHCYHKOM nNevyaTHofi nJaarte. [as
yMEHbIlIeHHS NepeKPeCTHLIX HCKaXKeHHH Llesecoo6pasHO COeJHHHTb BH-
Box 1 BxoxHoro mpeoGpasoBatens YJI3 He ¢ KopmycoM, a C HCTOYHH-
KoM +12 B.

Mukpocxema K174XAl1 BumnosHsier caenyiomue GyHKIHH:

BHIleJleHHe CHHXPOCMECH H NOoJaBJjieHHe IYMOB;

BHJIeJIeHHe KaJPOBHIX CHHXPOHMIYJbCOB;

BHIJleJIeHHEe CTPOUYHBIX CHHXPOUMNYJIbCOB;

reHepHpPOBaHHe MHJI006pa3HHX KoJe6aHHH CTPOYHOR YacTOTH C ¢a-
30BOH aBTONOACTPORKOH OTHOCHTENIBHO CTPOUHHX CHHXPOHMMYJbCOB
H NepeKJIoYeHHEeM MOCTOAHHON BpEeMeHH;

(opMHpOBaHHE CTPOYHHX 3aJaIOUIUX MMNYJAbcoB ¢ $as3oBoii apToO-
MOACTPOHKOA OTHOCHTEJNBHO HMIYJbCOB CTPOYHON Pa3BepTKH;

¢opmHpoBanHe cTpOGHPYIOIHX UMNyabco SC.

QyHKIHOHA/IbHAS CXeMa MHKPOCXeMK MOKa3aHa Ha puc. 14. Am-
nautyaueii ceqektop AC BHessieT M3 MOJHOrO LBETOBOIO BHIEOCHT-
Hajla, mocTynamouiero Ha BbeIBOA 9, CHHXpOCcMecb, H3 KOTOPO#l BHIYH-
Taercsl IUYMOBOH CHrHaJ OT BuAenuTteas wymos BII. B cenektope
CKH BHaeasioTCsi KaApOBHe CHHXPOHMIYJbCH, KOTOpPHE MOC/Te YCH-
JIEHHS BBHIBOASATCS Yepe3 KOHTAKT 8 MHKPOCXeMEI.

B cenekrope crpounnx umnyabcos CCH u3 cHHXpocMecH BHIYHTa-
IOTCS KaJipoBble CHHXpOHMNYJbCH. IlosyyaloTcst CTPOYHBE CHHXPOHM-
NyJbCH, KOTOpHIE Yepe3 nmepekaioyaresb pexkuma I1P npoxoasr Ha da-
30BHHA pmerekTop @JI1. 3xech OHH CPaBHHBAIOTCS C NMUJA006Pa3HBIM
CHTHAJIOM CTPOYHOH 4acToTH, (popMHpyeMHM rexepatopoM ['YH. Bpe-
Msi3aJalOlUMH 3JieMeHTaMH sBJsiloTcs pesuctop R16 u koupenca-
Top Cll. Curnan c Buxoga ®JI1 uepes R15 mocrymaer na Bxon
ynpasneHus T'YH (BmBop 15 mukpocxeMm). HauanbHoe 3Hauenue
YaCTOTH YCTaHaBJHBaeTcs MOJACTPOEYHHM NoTeHUHoMeTpoM R18. 3Ha-
dende noctosnHo# BpemenH PAITY Mmensiercs nepekjioyareseM Mo-
crosanHodi BpeMeHu I1I1B, Ha KoTophii moctymaer ynpasasiollee Ha-

24



Ré ! —~

“7n ~Pasa” 28
n AenlE. | L
Kadpod, s ¢ 220%
CH ,7/{
o #2118 | Lor gomx1[YRE[ 77 [ RE
150 [¥/% 22m002 254 12 /4
8 7 3 5 4 2 ,‘
> onid logaly |esl—t 7 Dl
Te2
100wk
CKH 0K /4 B on KIT6XAT!
-
4700 2%
Al V.77 /4 1 [ 744 wZd
v, Y} 7 7 i 75 s
> ,_jflbﬂ o7 '.?: R14  C3 | RIS 82x\R17 120, ‘Z
rR9 V.{/4 Al 12¢
[V smd C10 [R5
M el ] I"/k "Iﬁ,ﬂllm P
Bubeocuenan |04 RI2 8
ez L g 18K T gs6mx
w01

Puc. 14. ®yHkuuoHaibHan cXema u BkJouenne MC K174XAll

npsKeHHe OT jAeTeKTopa coBnafenuit JIC, rae cpaBuuBaioTcs a3
CTPOYHEIX CHHXPOHMIYJIbCOB H HMIMYJIbCOB, BHPAaGaTHBAaeMBX TpPHITe-
pom T. Tpurrep Bxoaut B cocrap BTopo#i cucreMst ®AITY, kyna takxe
BKJIIoueHH ¢a3oBufi getektop ®I12, dasospamarenr ®B u BHXOAHHE
CTYneHH cTpodHOf pa3BepTkH. MMmyabnc o6GpatHoro xoma uepes BH-
Box 6 MukpocxeMnbl nocrynaer Ha ®J12, rae cpaBHHBaercs ¢ NHJ006-
pasnmM cHrHajoM I'YH. Hanpsikenne ¢ Bmxoma ®PJI2 uepes ¢aso-
Bpamarens OB BosnmefictByer Ha Tpurrep T, BHI3HBasi CABHI HMIYJb-
COB BO BPEMEHH.

3anyckaercs Tpurrep curHajom ot 'VH. B pesyabTate Ha BHBO-
de 3 MHUKpPOCXeMH BhIfleJsieTCsl HPAMOYTOJBbHBIA CHTHAJ, CJAYXKaIIui
IJs 3amycKa BHIXOAHHX KacCKajoB CTPOYHOH pa3sepTkH. HM3ameneHuem
HaNpsXKeHHs Ha BHBOJAe 4 pPeryJMpyloT AJHTEJbHOCTb NMOJYY4aeMOro
umnyasca. Korna 9,4<U;<12 B, aauresbHoCcTs HMNYJBCA COCTABJSIET
7 MKc. B TakoM peXHMe MHKpOCXeMY HCHOJIb3YIOT B TEJEBH30pax C
THpPHCTOpHOR cTpouHofi pasBeptkodi. Ecin 0 B<U,<4 B, anntenn-
HOCTb HMMMYJbCa YBeJHYHBaercs A0 3HaueHHs 12 Mkc+ts, rae ts —
BpeMs cpaGaThiBaHHs BHXOAHOro KacKajla CTPOYHOA pa3BepTKH
(ts=3 MKkc).

HaMeHss Hanpsi)keHHe Ha BHBOJAe 5 MHKpPOCXeMH Cc noMompbio R4,
MOXHO peryjaupoBaTb ()a3oBHi CABHI MeXJY HMIYJbCaMH Ha BHIBO-
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Ae 3 W CTPOUHBLIMH cHHXpouMmnyabcamu. [locTosiunas Bpemenn PAITY,
B kKotopyio BxoauT @JI1, aBTOMaTHueCKH PeryJiupyercs HamlpsiKeluem
or nerektopa cosnanenuii J1C. IToxa saxsat PAITY cunxpoumnynca-
MU He NpOH30LIeJ, MOCTOSIHHAS BPEMEHH MHHHMaJsbHa. DTO paciuHpsieT
nojocy 3axBara. Ilocse 3axBaTa MOCTOSIHHAs BPEMEHH YyBeJHYHBAeT-
CSl, UYTO YMEHBIIAeT MOJIOCY MPONYCKaHHS H TNOBHIIAET NMOMeXo3alllH-
meHHocTh cHcteMbl. Ecsiu HanpsikeHne Ha BhiBoje 11 MHKpocxeMH
YMEeHbIIHTh 10 3HaueHufi, MeHbwHX 1,5 B (3aMKHYTb nepemMbluUKY
x2), uan yBenuunTs 10 9 B m Gosee (BbiBOom 11 MHKpOCXeMBl MOAKIIO-
YHTb K HCTOUHMKY muTands 12 B), 1o moctosinnasi Bpemenn PAIY
YMEHBLIIHUTCS N0 MHHHMYMa u He OyIeT pery/JHpoBaTbCsl aBTOMAaTHYe-
CKH. B TaKoM pexxuMe MHKPOCXEMY HCHOJB3YIOT NPH BOCIPOI3BeJeHHH
3anuceil ¢ BugeoMarautodoHa.

IOns nonyuyeuus curHana SC cayxkut GopMHpOBaTesp MMIYJNbCOB
®U. Crpounnit racsmuit uMnyasc o6pasyercsi U3 OrpaHHYEHHOTrO MO
aMIJIMTYyle HMINyJbca O6PAaTHOrO XOAa CTPOUHOH pa3BepTKH, KOTOPHH
HauWHaeTcsl paHblle CTPOYHOrO CHHXpoHMNOyabca. buaromapsi sToMmMy
obecrnieuynBaeTcs ralleHHe BCero HHTepBasa o6paTHOro xoja MO
CTpOKaM.

Mukpocxema KP1021XA2 puimosinsier Gosbliee 4ducaI0 GYHKUHHE,
gem K174XA11, a umenno:

BhileJIeHHEe CTPOYHBIX CHHXPOHMIYJBbCOB H NMOJABJEHHE LIYMOB;

BhIZleJIeHHEe KaAPOBHIX CHHXPOHMIYJILCOB;

reHepHpOBaHHe NHJI006pa3HBIX KoJeOaHH# CTPOYHON YacToTH ¢ ¢a-
30BO#l aBTOMOJLCTPONKOI OTHOCHTEJbHO CTPOUHBIX CHHXPOHMILYJIbCOB H
nepeKkJIoueHHeM MOCTOSIHHON BpEeMeHH, a TaKXe CO BTOPOH CHCTEMOH
OAIIY pas KoMmeHcalMH BpeMeHH cpabaThiBaHMS BHIXOIHOIO KacKa-
Jla CTPOYHO#M pa3BepTKi;

ONo3HaBaHHe YACTOTH NOJedl B MPHHHMAaeMOM CHTHaJe;

¢hopMHpPOBaHHE CTPOYHKIX 3aJAIOHIHX UMIYJbCOB;

(opMHpOBaHHEe KaJpOBOro MHJI006PA3HOro CHTHAJMa;

(opMHDPOBaHHe KaApOBBIX TacsIUX HMNYJbCOB C MOMOUIBLIO CYeT-
4HKa CTPOK C aBTOMATHYECKHM  MHepeKJIOYeHHeM JJIHTeJbHOCTH
(21 ctpoka anst f,=50 T'm u 17 crpox mas f,=60 I'u);

¢dopMHpoBaHHe cTpOOHpYIOUiHX UuMNyabcoB SSC.

DyHKUHOHAJbHAS CXeMa MHKPOCXeMbl NMpHBefeHa Ha puc. 15. Ha
BHBOA 5 MHKpPOCXeMbl MOJAIOT TMOJHBIA BHIEOCHTHAJ pPasMaxoM
1,5..3,75 B. Cenexrop ctpounbix cuuxpoumnyiabcos CCH comepxur
MHBEPTOp WYMOB. YpoBeHb orpanuuenusi curiasa B CCH onpenens-
eTcsl HOMHHAJOM pe3HCTOpa MexXAy BbiBoxaMu 6 u 7. enepatop,
ynpaB/isieMblii HalpsiKeHHeM, BbipabaThiBaeT MNHJIOOGPa3HBI CHrHAJ
CTPOYHO# vacTtoTsl. [ns noacrpoiikn uyactott ['VH cayxut pesu-
crop R8, moakiouennsiii k BhiBony 15. I'eHepatop yuwacteyer B pa6o-
Te ABYyxX cucrem PAITY.

B nepsoii cucreme ®AIMY ¢asa cTpouHoro CHHXpPOHMNYJbCAE
cpaBHHBaetcsl ¢ (asoil nuaoo6pasHoro cHruaJjia Ha Bmxoxe ['YH. Uec-
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Puc. 15. ®ynkuuoHanbHas cxeMa H BkjaloveHne HC KP1021XA2

MoNbL3YIOT ABa (a30BHX aetekTopa — G6uictpoli (P 1) ¢ manoit nocro-
sHHON BpeMeHH M MemyeHHH! (PII2). 1o BXOXIeHHS B CHHXPOHH3M
ucnoabsyior ®JI11, a B ycranosusweMcs pexuMe ®J12. dto yayuwaer
MOMeXOoycToiuHBOCTb cHcTeMbl. Ilepekaiouenue ®J] ocymecrBasercs
KkmoueBoit cxemoit K. Herektop @1 paGoraer Takxke NpH BOCIPOH3-
BelleHHH BHAeo3anucefl. BHelllHee ynpasJjieHHe OCYIIECTBJSETCS H3Me-
HeHHeM HanpsixkeHus Ha BuBoje 18. Ilpu pa6ore ot Bmaeomaruutodo-
Ha BHBOJA 18 ¢ moMompbio nepeMbiyku X1 3akopauuBaercsa Ha Kopmyc
uepe3 pe3ucTop R2 uam noikiiouaercss K HCTOYHHKY nuTaHus + 12 B.
Ha Bpems o6partHoro xoaa moJseft ®J12 Buikiiogaercs.

Bropas cucrema ®AIIY cpasHHBaer ¢ nomoupio ®I3 curaaa or
I'YH ¢ uMmnyabcamMu o6paTHOro Xoza CTPOYHOH pa3BepTKH, KOTOpHE
nopaioTcsi Ha BHBOJA 12 MHKpocxeMH. B ycraHOBHBIIEMCs pexHMe
(GpOHT CTPOYHOro HMNYyJbca Ha BbiBoie 11, ucmosb3yemoro nnas samy-
CKa CTPOYHOM pasBepPTKH, oOnepexaer No BpeMeHH (POHT HMMyJbca
o6paTHOro xojna Ha HHTepBasn cpabaThbiBaHHS BHIXOLHOrO KacCKaja
cTpouHofi passepTKH. CTpouHHe HUMNYJAbCH BHpaGaTHBAIOTCA ¢ MO-
Mombio popMupoBatens OHU1.

Pexum paGotnt PAITY (cHHXpOHHBIA, HECHHXPOHHHH, 6e3 CHTHa-
Ja) onpejesiercs ¢ nomoumpio aerekropa conaaenuit J1C. INepekiio-
gende PJI1 u ®JI2 ocyumiectBasieTcss yepes kawoueByl cxemy K.
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MukpocxeMa coepHT TakKe 3afalOlluil TreHEPaTOp KaapoOBOHA
passeptku. CenekTop KaZpoBmx cuuxpoumny;bcoB CKH Bugensier
CHHXPOHH3HPYIOUIHE HMMYJbCH, KOTOPBHE MOCTYMAIOT HAa BXOA reHepa-
Topa KaapoBo#i paspeptku I'K. Ero uwacrora moacrpausaercs BHell-
HHM pesucTopoM RI3, noak/oueHHHIM K BHBOAY 3 MHKPOCXEMH.
B mpouecce moacTpofiku CHHXPOMMNYAbLCH BHKJAIOYAIOTCS 3aKOPayH-
BaHHeM pesucropa R4. Ha Brixome I'K ¢opmupyercs nuaooGpasubiii
CHTHaJ, KOTOpu# uepe3 komnapatop KII u ycuauteabumit Kackan
NpPOXOAHT Ha BHIXOAHble CTYNMeHH KaapoBoH pasBepTkH. Ha BmiBom 2
MHKPOCXEMH MOCTYUaeT CHTHaJl OTPHLATEJbHOH OOpaTHOM CBA3H OT
KaJpoBOH pa3BepTKH, YTO HEOGXOAHMO MJIS YMEHbLIEHHS HeJHHEeHAHBIX
HckaxeHH#. B gopmupoBarene ®HM2 nytem cyera yucia cTpok BHpa-
6aTHBAIOTCA racslye UMNYJbCH Nojed. [IHTeSbHOCTb STHX HMNYJb-
COB 3aBMCHT OT 4YacCTOThi CHHXPOHMIIYJIbCOB MNoJiefi B NPHHHMaeMOM
curiajse. Ecan wacrora mnosefi cocrasaser 50 T'u, To racamuii um-
MyJbC Mojed comepX uT 21 CTpoKy, a HanpskKeHHe Ha BuiBoZe 13 pas-
HO HaNpPSIXKEHHIO MUTAHHS.

Koraa uacrora noseit pasna 60 'y (crangapr M), anuTenbHOCTb
racsilluX HMNYJbCOB yMeHbInaercss A0 17 cTpok, a Hanpsxkenue U3 1o
7..8 B. Uacrora mojeii Hu3MepsieTcsl [OETEKTOPOM YaCTOTH MNoJiel
OUIl. B ssene ®H3 dopMupyioTcs crpobupyouine uMmnyiabcH SSC,
KOTOphle CHUMAIOTCS C BhBOAA 17 MUKPOCXeMH.

3. METOAbI ®OPMHPOBAHHSA KOMBHHHWUPOBAHHbBIX
CTPOBHUPYIOLLHUX HUMIIYJIbCOB

B GosnbLIHHCTBE MHKPOCXEM KaHaJIoB LBETHOCTH MOCJEXHHX
BLIIYCKOB MPEAYCMOTPEHO HCMOJIb30BaHHE KOMGHHHPOBAHHHIX CTPOOH-
pyiownx uMmnyabcoB (puc. 16,a). CyuectBylor naBe MoaHdHKaLHH
3THX uMNyJbcoB. PopMa nmepBoil U3 HHUX MOKa3aHa Ha puc. 16,6. 1ot
cHrHaa HasmBaercsa sand castle («3amMok Ha mecke»), COKpallleH-
Ho— SC

OH comepXHT CTPOGHpYIOLIHE CTPOYHbIE HMIYJbCH (aMNAUTyAa
okoso 10 B), cayxamue ANs BhJAEJEHHs BCNHLIEK MNOAHECYUied, H
CTPOYHHE racsiue HMmyiabch (amnauryaa 4,6 B). ®opma Bropoit
moaudukauuu, HasmBaeMon super sand castle (SSC), nokasana Ha
puc. 16,B. OHa HOMOJIHHTENBHO COJAEPXKHT racsiiHe HMMYJbCH NoJjel
(aMnautyzna 2,5 B). B Mukpocxemax TeseBH30pa ClelHaJbHHIA Ceslex-
TOp pasfiejsieT KOMOHHHPOBAHHHI CHTHAaJ Ha €ro COCTaBJsIOLIHE.
Cwmuica npumeHenus curianos SC uau SSC cocrout B TOM, 4TO 3TO
N03B0JIsIeT COKpallaTb YHCJO BHBOLOB MHKPOCXEM KaHaJja LBETHOCTH
H BHIeonpolleccopa.

BoabuuacTBo MukpocxeM ITAJI ynoBaerBoputesbHo paGoTalor npu
nofave Ha Hux umnysabcoB SC. Ha mukpocxemu CEKAM u Bcecral-
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Puc. 16. Kom6usinpoBanHHe CTPOOHPYIOIIHE HMNYJbCH:
a — BHACOCHTHaJ, 6 — ABYXYpOBHeBHfI crpobupyomuft EMnyanc SC,
B — TpeXypOBHeBLle HPYIOIIHE HMOYAbCcH SSC

12 wre

naptHele mnpoueccopn (TDA4555) Heo6XxoauMo mojaBaTh CHTHAM
SSC, conepxauiuii racsilide HMNYyJbch noJeii. MHaue Ha 3KpaHe Te-
aesu3zopa B pexume CEKAM nosBiaSIOTCS NMOMEXH B BHAE HECKOJb-
KHX 3eJIeHHX CTPOK B BepxHeil wactu pactpa. [loMexH BHI3BaHH CHT-
HanaMu useroBolt cuHxponusauud. Curuan SSC Heo6xoouM u aas
HOpMaJibHOM pa6oTh mpolieccopa [TAJI TDA4510.

B TeneBu3ope A GOPpMHPOBAHHS KOMGHHHDOBAHHHIX CTpOGHpYIO-
IMIHX HMMYJbCOB HCNOJB3YIOT ClelHaJbHyl0o MHKpocxeMy. OnxHoBpe-
MEHHO 3Ta MHKPOCXeMa BHIIOJHAET (QYHKUHH CeJIeKTOpa CHHXPOHM-
NyJbCOB H 3aJalOLIHX T'eHEpPaTOPOB CTPOYHON M KaJApOBOH pa3BepTOK.
IBa tuna rtakux MHkpocxeM KI174XAl1l u KP1021XA2 Guiau pac-
CMOTPEHH B TJI. 2.

ITpu ycranoBke B TeJeBH30p cTaporo Bunmycka mnpucraBkd [TAJI
NPHXOJAHTCS NpPHHHMATb MepH, obecneuxBalolive (HOpMHpOBAHHE CHT-
Hana SSC uau S.

TeneBusop 3YCLIT comepxur Mukpocxemy KI174XAll, Buipa-
6armBalolyo uMnyascel SC.

Uro6u mnoayuutb curiaa SSC, n0CTaTOYyHO HCMOJb30OBATH CXe-
My H, KOTOpyI0 MOXKHO BLIMOJHHTh, KaK 3TO NOKa3aHo Ha puc. 17. Ba-

n R1 1,5k —):Fn.'kSSC

5¢ VD2

Puc. 17. Cxema dopmupoBanus HM- % vDi1
nyabcoB SSC KC133A
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Puc. 18. ®opmnponateab amnyabcoB SSC na mukpocxemax K174XA11 u K564AT

pukan VD1 oGecneynBaeT orpaHHu4eHHe AaMMIJIHTYAH KaJpOBBLIX HM-
MyJAbCOB A0 3HauYeHHst okoJo 2,6 B.

Tenesusopu YITMMUT u YJIIIIT He conepxkar ¢opMHpoBaTens
KOMOGHHHPOBAHHHX CTpoOHpylomux umnyabcoB. IlosTomy mpu ycra-
Hoeke npucraBkd ITAJI Takofi dopMmupoBaTesnp noJXKeH GHITb Mpeny-
cMorped. Ecan oH crpoutcs Ha MukpocxeMax KI174XAl1l uau
KP1021XA2, To BO3MOXHBI pa3Hble BAapHAHTHl €ro COEAHHEHHs C Te-
JIeBH30POM.

®opMupoBaTesb MOXeT OHTb MOJHOCTHIO aBTOHOMHBIM. Toraa oH
ynpaBjsieTcs! TOJbKO BHAGOCHTHAJOM, a IJs TOJYYEHHS CTPOYHBIX
(B cnyuae ucnosb3oBanus K174XA1l u KaapoBhIX) racsiliux HWMMYJb-
COB NMPHMEHSIOT OAHOBHGPAaTOPH Ha JIOTHYECKHX MHKpPOCXeMaX HJIH
TpaH3HcTOpax. Bo3aMoXHO TakXKe yacTHYHOE HJIH NMOJHOE O0beJHHEeHHe
(opMHpOBaTeNsi CTPOGHPYIOMIHX HMIYJIBCOB C TesaeBu3opoM. IIpu aTom
MHKpocxeMa ¢opMHpoBaTessl BHINOJHAeT QYHKUHH ynpasJjeHus 6.o-
KaMH CTPOYHOR W KaapoBo#l pa3BepToK. l'acsimie MMNyJabCH moJe#
MOTYT CHHMAaTbCA ¢ MoAyass YM2-1 unu supabateiBaThcsi B HOpPMHPO-
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patese. B takoit Mmogudukanuu obecrneyuBaeTcs CyHIECTBEHHOE MOBH-
eHHe NTOMEXOYCTOHUYHBOCTH CHHXPOHH3allMH pa3BepTOK, HO TpeGyloTcs
6onee cnoXHBIE NepefiesKH TeaeBusopa. Ha puc. 18 nokasana yHusep-
cajbHas cxeMa Mmonyas dopMmupoBatens umnyiabcos SSC, BuinosueH-
Has Ha Mukpocxeme K174XAl1l1.

Monynp Moxer paboTaTh COBMECTHO C TeJEBH30POM, a TaKke B
KayecTBe aBTOHOMHOTO YCTpoHcCTBa, 4TO yA0GHO NMpH HACTPOHKe IeKO-
lepa BHe TeaeBH3opa. Isis oGecneueHHS aBTOHOMHOIO peXHMa 3aMH-
Kalot nepeMblikn X4, X5, Ha coeaunnTenpr X1 moaaroT HanpsiKeHHe
nutanus +12 B u mosHbll BHAEOCHTHAJ, MOJIOXKHTENbHON MONSIPHOCTH.
B TakoM pexHMe Kak HMMNYJbCH TallleHHs MmoJell, TaK M CTPOUHHE
racsiliie HMNYJbchl BelpaGaTbiBaloTcst MHKpocxeMoit K664AT'1. Crpoy-
HEIHl OHOBMODATOp 3amycKaeTcss HMIYJbCaMHU C BhiBOJAa 3 MHKpOCXe-
Mo K174XA1l1, a kaapoBwifi — umnynscaMu ¢ BuiBoga 8. C BhIX0Aa
CTPOYHOTO OJHOBHOpAaTOpa HMMIYJbCH HOCTYmamoT uepe3 RI4 Ha BH-
soa 6 mukpocxemsl K174XAll u onHospeMenHo yepe3 R24 u VD2 —
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Pnuc. 19. ®opmupoBaTess uMnyascoB SSC Ha MEkpocxemax KP1021XA2 n K564AT'1

Ha 6a3y sMHTTepHoro moBtoputeass VT2, cdopmupylolllero cHrxan
SSC. C nomomplo pesucropa Rl pauTensHOCTh CTPOYHHX HMMYJIbCOB
ycraHaBauBaeTcst paBHoft 12 mkc. IlonoxeHHe 3THX HMIYJbCOB BO
BPeMeHH OTHOCHTEJNBHO BHAEOCHI'HAJa pPEryJHpYyIOT NOTEHIHOMETPOM
R13, nauTenbHOCTh KaApOBHX racslUX HMIYJbCOB — PE3HCTOPOM R4.
Onu npoxoast Ha VT2 yepes R25 u VD3.

®opMupOBaTe/b MOXET OJHOBPEMEHHO BHIIOJHATL (GYHKUHH ece-
JIeKTOpa CHHXDOHMIIYJIbCOB H 3ajaloliero reHepatopa CTPOYHOA pas-
BepTKH. [las sToro pasMukaior nepeMuuku X4, X5 u ¢bopMupoBaTeab
Bcrapasior B TejeBu3op YITHMMIT smecro M3-1-1. KaGean, noasons-
mufi K MOAYJIO BHAEOCHTHAJ, OTKJIOYAIOT OT TpaH3Hcropa VT cenek-
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TOpa CHHXPOHMIYJbCOB, PacloJIOXKEHHOTO0 Ha KpOCCIJiaTe, H NMOACOeRH-
HAIOT K BHIXOAY BHAEONETEKTOpa, HanpuMep K BuBoay 1 YM2-3-1. 1o
Heo6XoaHMO AJia Toro, uto6u Ha ¢opmupoBatears SSC mocrynan BH-
JIEeOCHIHAN MOJNOKHTeNbHOM noasipHocTH. Coenunurens X1 ¢popmuposa-
Teas NOoMXKeH GOHTbh TakuM Xe, kak B M3-1-1. Konrakr X3 moaBomuT
CTPOYHHIE HMIYJbCH K YNpaBjsiomeMy 3JeKTposy Tupucropa VTl
CTPOYHOR pa3BepTKH.

BuBog 4 mukpocxeMu K174XA11 coenuHeH ¢ HCTOYHMKOM Hanps-
Xenusi +12 B. D10 o6ecneunBaer ymeHblleHHe ANHTEJbHOCTH CTPOY-
HHX MMIYJAbCOB N0 7 MKC, YTO HeoO6XOZHMO AJsi HOPMaJbHOA paGOTH
THpHCTOpHOf pa3BepTkH. C KoHTakra X2 cuuMaercs curHaa SSC.
3—1288 33



B 3TOM pexuMe CTPOuUHHE HMNYJbCH Ha BHIBOJ 6 MHKpPOCXEME
K174XA11 nocrynaior ot 6J0Ka CTPOYHOH pa3BepTKH Yepe3 Pe3HCTO-
pH R14 u R32, o6ecneyuBaiomue MMNYAbCHHE TOK okojo 1 MA. Hm-
NyJbCH TallleHHsi MoJiefl No-NipeXXHeMYy BHpabaTHBAlOTCS OAHOBHOpa-
topoM B K565I'Al. KagpoBbie CHHXPOHMNYJbCH Ha G6JIOK KaapoBO#k
pasBepTKH cHHMaloTcs ¢ BuBoaa 8 K174XAl1l.

ITpu pa6ore ot BumeomaruutodoHa BHBOA 3 coexuHurtens X1 moa-
KJIIOYaloT K HCTOYHHKY muTaHus + 12 B. B pesyabrarte mosoca saxaa-
ta ®AIIY mukpocxeMsr K174XA1l pacumpsieTcs 10 MaKCHMaJbHOTO
3HayeHHs, 4TO o6eCneyHBaeT BXOXKJAEHHE CHCTEMbl B CHHXDOHHHIHA pe-
XKHM, HECMOTPSI Ha HecTaOnJibHOCTb BO BPEMEHH CHrHaJja BHJeoMar-
HuTodoHa.

Ha puc. 19 npusenena cxema ¢opmupoBatens umnyabcos SSC Ha
mukpocxeme KP1021XA2. B aBTOHOMHOM peXXHMe racsiiHe CTPOYHHE
HMNyJabchl BhpabaThiBaloTcsi MHKpocxeMoit K564ATI'l. HMx amaurtens-
Hocth peryaupyiot pesucropom R1. Tlepemnuka X4 posxHa OHTH
samMkHyTa. Hwmnyasch BBoasatca B MHKpocxemy KP1021XA2 uepes
BuBoA 12. TlonHelii BHAEOCHTHA MOJOXKHTENbHOH HOJSPHOCTH MOCTY-
naer Ha BuBoA 5 MuKpocxemMbl D2. Pesucrop R7 cayxur ans pery-
aupoBkd uacrothl ['YH. Bupaeocursan nmpu peryjinpoBke 3aKopauH-
Baercs nepemuukoil X5. Pesncrop R14 o6ecneunBaer moicTpoiiKy ua-
CTOTHl KaJpOBBIX TlacsiLIMX HMIOYJbCOB. DTa peryJHpoBKa NpOH3BO-
IMHTCS NPH 3aKOpOveHHO#H nepeMbiuke X6.

Curuan SSC cnumaercs ¢ BuBoja 17 mukpocxemsr KP1021XA2.

dopmHpoBaTesb MOxKeT paboTaTb COBMECTHO C TeJleBH30POM
YIMUMIIT, o6ecneunBas ympaBjeHHe pa3BepTKaMH. B sToM pexume
mukpocxeMa K564T'Al ne nyxna. Ee MoxHo BeIHYTH H3 (opMHpOBa-
TeJsl MJIH pa3oMKHYTh nepeMuuky X4. Moayawr ¢opmupoBaTtens ycra-
HaBJuBaeTcd Ha Mecto M3-1-1. Kak u npH HCNOJAb30BaHHH MHKPO-
cxemu K174XA11, na Bxox ¢opmupoBaTenss [OJIKEH IMOCTyNaTh BH-
HEOCHT'HaJl MOJIOXKHUTENbHOR NOJNSPHOCTH C BEIXOJA BHIEOLETEKTOpaA.

Tak kak MHkpocxeMa KP 1021XA2 BepabaThBaer CTpPOYHbIE HM-
NyJbCH AJHTENbHOCTBIO 12 MKC, AJ151 3allycKa THPHCTOPHO!N pa3BepTKH
3TOT CHrHaJ IpomyckaeTcsi 4epe3 JHddepeHUHDYIOMYI0 CcXeMy
C16R23. CornacoBanHe C THPUCTOPOM OGECNEUHBAETCS C NMOMOILBIO
IBYXKacKaJHOro 3MHTTepHoro mnosrtoputeass VT2, VT3. Hmnyabck
OoT cTpouHoro TpaHcdopmartopa uepes R20 u R21, obecneunBarmue
HMOYJbCHHEA TOK 1 MA, moctymaior Ha BHBOA 12 MHKpOCxeMb
KP1021XA2.

Curnan SSC, chopMupOBaHHBEII BHYTPH MHKPOCXEMH, BHIBOJIHUTCS
gyepe3 KOHTaKT X2.

I'enepatop umnyibcoB SSC MoxHO cob6paTh ¥ Ha o6uunbnx TTJI-
MHKpOCXeMax HJH MHKpocxeMax KMOII [5].

Ha puc. 20 npuBeleHa sjekTpuueckas cxema NepBoil MoaudHKa-
IIHH Takoro reHepatopa. Ero ocHOBY cocTaBisieT MHKpOCXeMa
K176JIA7. TeHepatop comepXHT nBa oaHosHGpaTtopa. [lepsuiii u3
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Puc. 21. ®opmupoBatesb HmnyJabcoB SSC Ha mukpocxeme K565TAl

HHX YNpaBJsieTCsl TacSllHM CTPOYHHIM HMIYJbCOM, OrpaHHYEHHHIM
auonom VDI, u ¢opMHpyer HMIYJbC, cpe3 KOTOPOLO COOTBETCTBYeET
Hayaay BCHHIIKH. J[JHTeNBHOCT HMINYyJbca MOACTPAHBAETCS PE3HUCTO-
pom R16. Bropo#i omnoBHGpaTop BHpabaThiBaeT CTPoG AN BHIENE-
HHsl BCHHIUKH (TMOACTPOAKA IJHTENBbHOCTH OCYIIECTBJSIETCH PE3HCTO-
pom R6). Ha 6a3ze VT2 ¢ nomomsio cxemu UJIK (VD3, VD5 u VD6)
¢dopmupyerca curan SSC. Tlpu sTOM cMemnBaercs CTpOG-HMMYJbC
C racsiliHMH CTPOYHHIMH HMMYJbCAMU M HMIOYJbCAMH TalIeHHs MoJefl.
HoMunanuw pesucropo R19 u R20 Bn6upalorcsi tTak, 4To6n obecne-
9HTh HeobxoxuMoe cooTHoueHnne koMnoneHT SSC. Tpausucrop VTI
¢opMHpYeT HanpsiKeHHe NMHTaHHs Oas MHKpocxeMsi KMOIT (49 B).
Homunan R2 cocraBaster 1,6 xOM, ecan HcXOZHOe HanpsiKeHHe NH-
TagHa +12 B (YIIUMLUT), u 15 kOM, ecin GAOK NHTaHHS TeJEBH-
30pa paer HanpsixeHnue +24 B (YJIIILIT-61).

Heckonbko MeHbllee 9HCJIO Aeranedi comepXuT reHepatop SSC,
BHNOJNHEHHHIT Ha MHKpocxeme K564AT'1 (puc. 21). Ilpunuun paGors
ero — 1ot xe. Pesuctopom R5 perynupyioT mosoxenue ¢ppoHTa CTpo-
6GHpYIOIEro HMIYyJbca, a Pe3UCTOPOM R3 — ero AJHTENBHOCTb.



HenocraTok ABYX mocJeRHHX CX€M COCTOMT B TOM, YTO (HOpMHpPOBa-
TeNIH YNpaBJSIOTCA He BHUAEOCHTHAJOM, a HMIyJbcaMH o6GpaTHOTO
xona. B pesysabrare npu nozcrpoiike ¢asnt ®AINY cTpouHoit pas-
BEPTKH CTPOG-MMNYJbC INepeMellaeTcss OTHOCHTEJBHO BHJEOCHTHaJa.

4. CMOCOBbI NOAKJIIOYEHUS NPUCTABOK [MAN
K CEPUAHBIM I BETHBIM TENEBU30PAM

TEJIEBH30P 3YCUT

B renesuszopax 3YCLIT pasubix Mojenefl HCHOJb3YIOT TPH
THNa Moayned userHoctd: MII-2, MLL-3 u MILL-31.

Monynu MII-2 u MII-3 BumnonHeHH Ha Mukpocxemax MCAG640,
MCA650, pacnonoxeHHHX Ha cy6moayne usetHoctd CMILI-2, u
MCAG660, K174A®5, BxoAsIMX B COCTaB MOAYJIS.

Hns obecneuexuss npuema curHanos I1AJT B TejeBH3Opax ¢ Ta-
KHMH MOZYJAMH BO3MOXHHI JBa MYTH:

a) samenuts cy6moayar CEKAM na cy6monyns CEKAM/ITIAJ
umu CEKAM/TTIAJI/HTCII. Heckonbko Moan¢pHKauuii Takux cy6mony-
Jlefi pacCCMOTpPEHHI B I, D;

6) no6GaButh npuctaBky ITAJI mpu coxpaHeHHH CYLIECTBYIOLLErO
cy6Monyns CEKAM.

ITpu 3ToM Tpebyercss HekoTopas mnepesenka moayas. B MII-2 u
MII-3 BKJIOYEHHE IBETHOCTH OCYIUECTBJSieTCs MO LeNH peryJasitopa
HaCHILEHHOCTH, BXOAsLLero B coctaB MukpocxeMs MCAG660.

Cxema »3ToH yacTH MoOZAyJsi MOKa3aHa Ha pHC. 22,a. Peryasarop
HAaCHILEHHOCTH COEIMHEH ¢ MojyJaeM uepe3 coemunurear X5. Ilpeny-
CMOTpeH pYuHOH BBIKJIOYaTelb LBeTHOCTH (S3), o6benuHEHHHH C pe-
ryasitopoM HachieHHocTH. Korma npuHuMaetcs uepHo-Gesas mpo-
rpaMma, TPaH3HCTOpP BBIKJIOYAaTesisi LBETHOCTH, BXOASIUMA B COCTaB
MuKpocxeMsl MCA640, nepexofHT B peXHM HaCHIEHHS H 3aKOpauyH-
BaeT yepe3 VD1 Bxox ynmpaBieHHSI PEery/nsTOpOM HACHILEHHOCTH (BH-
Boa 6, mukpocxeMu MCAG660). Takoii MeTox ympaBJiieHHsi 3aTpyHHSIET
noakJouenne npucrasku ITAJI.

MoauduuupoBaHHas cxeMa nokasaHa Ha pHc. 22,6. Peryasrop
HACBIIIEHHOCTH Ha MJaTe YNPaBJEHHS TeJeBH30pa OTKJIOYEH OT HCTOY-
HMKa nutanHa +12. Bxalouenne nBerHocTH oGecneyuBaercss C Io-
mombio cxeMul MJIH, o6pasosannoii avonom VD1 B cy6monyne CEKAM
u auomoM VD2 B mpucraske [IAJI. Ecau npuHHMAIOTCS CHrHAJH
CEKAM uan ITAJl, nanpsixenve Ha BhBoAe 6 coemuuutens X5 yse-
JanuyuBaercs no + 12 B, obecneunBas BKJIOUEHHe KaHajla LBETHOCTH.
B pexume uepHo-Gesnoro curHajia HanpskeHue Ha BhBOAe 4 COeIHHH-
teas X1 cy6monyns CEKAM u ua anome VD2 npucrasku ITAJI nox-

JepXKHBAEeTCs PaBHHIM HYJIO. B pesysbraTe peryisitop HacHILEHHOCTH
B MCAG660 sakpHBaercs.
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o
) Prc. 22. Tepepenka monyns MII-2

Bropasi nopaGoTka o6ecneyHBaeT COrJlacoBaHHe CcyOMonmyJs
CEKAM #u npucrasku ITAJL.

Ha Buxonax CMII-2 ycTaHOBJEeHH 3MHTTepHHe NoBTOpHTENH. [lo-
CTOSIHHOe HaNpsiXeHHe, KOTOpoe mocrynmaet Ha Hux ot MCA650, co-
craBasieT okoso 9 B. Uto6u B pexume ITAJI 3akpuiTh NOBTOpPHTEIH,
HanpsiKEeHHs Ha HX 3MHTTepax HeoGxoxuMo ysennuuts xo 10..11 B.
B pesyabTaTe BHXOAHBIe Kackaiwl npucraBku ITAJI Gyayt paboraTh
B HEONTHMAaJbHOM peXHMe C GOJIbIIHMH HeNHHEeAHHIMH HCKaXXeHHSIMH.
Iepenenka CMLI-2 cocTOHT B 3aMeHe TPaH3HCTOPOB N-p-N B 3MHTTEP-
HEIX TIOBTOpPHTeNsiX Ha p-n-p (HanpuMep, THna KT3107). Ilepenenxy
nosicisier puc. 23. Ha Bmixonax npucraBku ITAJl Takke BKJIOYAIOT
SMHUTTEPHHE TNOBTOPHTEJNH Ha TpaH3HCTOpax p-n-p. [lpu ycraHoBKe
NPHCTAaBKH B TEJNEBH30p €€ BHIXOAH COEIHHSIOT NMPOBOAAMH HENocpen-
CTBEHHO C 3MHTTepaMH TpaH3HCTOpPoB cy6Mmoxyass CMII-2. Koraa npu-
numaercsi ciriaa CEKAM, BHIXOIHHE SMHTTepHHle NOBTOPHTENH B
38
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Puc. 23. CoraacoBanne mpucrasku ITAJI ¢ cy6monysnem CMII-2

fIpUCTaBKe 3aKPHITH U He BJAHAIOT Ha paboTy TeneBH3opa. B pexume
TIAJI na Gasy tpansucropa VT5 mnpucrasku or BIIC ITAJI nocry-
naer nocrosinHoe vanpsikeHue Eynp, Tpansucrop VTS nepexoaut B Ha-
chiienunifi pexuM. ITosropurenu npucraBku VT1 u VT2 oTkpuBaior-
€Sl U OJHOBPEMEHHO HaJeXXHO 3aKPHIBAIOT BHXOAHBIE TPAH3HCTOPH CY6-
monyns. ITpucraBka paboraer B JHHEHHOM peXHMe C MaJHMH HCKa-
XKeHHSAMH. PacCMOTpeHHBI INpHHIMO COrJIacOBaHHS C TEeNE€BH30POM
3YCUT wucnoassyior ajs Jao6oro THna mpucrtaBkH. Vsmenenus kaca-
10TCS TOJILKO BHIXOJHHIX KacKajioB.

B moayasx MII-2 u MII-3 na marpuny RGB nozaror useropas-
HOCTHBIE CHTHAJIBI MOJIOXKHTENbHON MoasipHOCTH. B MuKpocxemax TTAJI
K174XA28, TDA3510 u TDA4510 BeIXOZHBIE CHrHaJAbl HMEIOT OT-
pHLATEJbHYIO NOJSPHOCTb. I[l0o3TOMY B COCTaB MpPHCTaBKH BBEIEHH
¢asonuBepropsr (VT3 u VT4 na puc. 23). TlorenuuomerpaMu R7 u
R10 ycranasausaior HomunanbHue s 3YCLT pasmaxu cursasos
Er_y =07 B, E;_y=0,9 B na xourakrax coeaunnreas Xl. Pery-
JIMPOBKY NMpPOBOJASIT MOCJe MOJACTPOHKH Pa3MaxoB CHIHAJOB OT cyGMo-
ayas CMII-2 B pexxume CEKAM pesucropamu R19 u R20, kotopne
floc/ie 3TOro He TPOTaloT.

Mojnyas MILI-31, npuMeHsieMbifi B HEKOTOPBIX MapPTHSAX TeJeBH30POB
3YCLT, sunonnen Ha MuxkpocxeMax K174XA16 (xaHan LBETHOCTH
CEKAM) K174XA17 (Bumeompoueccop). B sxcnopTHHXx BapuaHTax
TEJIeBH30POB B MOAYJb BCTaBasOT cy6monayan I[TAJI Ha MHKpocxeme
K174XA28. B teneBu30opax, NOCTaBJsieMbIX Ha BHYTPEHHHUH PHIHOK,
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3TOT cy6MOAy/b, KaK NpaBuJo, oOTcyrcTByer. OAHako Ha NedaTHOR
nnate MLI-31 uMeloTcsi OTBEpPCTHS, KyJAa MOXKHO BMasiTh COeJHHHTE/b
Ha 14 BHIBOJIOB H BCTaBHTb B HEro caMojesbHui cy6Monyanr ITAJI.

SJ%eKTpuqecxaﬂ cxeMa Takoro cy6MoayJs mojpoGHO paccMOTpeHa
B I 5.

TEJIEBH3OP YNNHUMILT-61

Bnok uBersHoctu tenesusopa YITMMIT Buinosnen Ha yHudu-
UHPOBaHHEIX MoAyasax YM-2-1—YM2-4-1 u M2-5-1. IlBeropasHocT-
Hble CHTHaJIbl MOJIOXKHTENbHON MNOJSPHOCTH (OpPMHPYIOTCS B MOAyJe
YM2-2-1 u yepe3 sMHTTepHbIe MoBTopHTeaH VT1, VT4 1 noacrpoeuntie
noreHuHometrpsl R32, R34 nomaiorcsi Ha Bxoan Matpuus RGB B Mo-
nyae YM2-3-1. Homunaabawlit pasmax curiana Er-y cocraBaser
0,8 B, a Er-y—1 B. IlocTosiHHbHe Hanps:KeHHs Ha 3MHTTepax TpaH-
3ucTopoB — okosio 7 B. IHTepBan Mexay ceMblo H ABEHaALATbIO BOJIb-
TaMH JOCTaTOYeH AJs TOro, 4To6n 3aKpuiTh KaHaa CEKAM u oGec-
MeyHTh JHHefiHyI0 pa6oTy BHXOJAHHX Kackagos npucraeku ITAJI. Ilo-
3TOMY [1J51 NMOAKJIOYEHHs] MPHUCTaBKH K Tenesnsopy YITMMIIT-61 ne
Tpebyercs nepefenkH cy6Monyass YM2-2-1. Buixoan corsacyorefr
cXeMbl NMPHCTAaBKH MOJKJIIOYAIOT HEMOCPEACTBEHHO K 3MHTTepam VTI,
VT4 monyns YMII2-2-1, kak 310 mokasaHo Ha puc. 24,a. Uro6u Ha-
Jle’KHO 3aKPBITh 3MHTTepHble NOBTOpHTENH B YM2-2-1, Heo6x0aHMO B
pexume ITAJI yBenHuHTh NOCTOSIHHBIE HANpsXKEHHS] HA BLHIXOAAX MpH-
cTaBKH. JTO JocTHraercss nepeBofioM VT6 B cocTosiHHe HACHILIEHHS.
B pesyabrate 3akpuBaercsi VIS5 u pasmuikalorcs uenu (VD2—VT5,
VD1—VT5), 3ambikaloniie Ha kopmyc pe3nctopl R6 u R7. B pe-
xkuMe [TAJI xenateabHo BblK/IO4aTh H MHKpocxeMb K174XAl. Ins
3TOro 3aMHIKAaIOT Ha KOpNyc HX BhBoAH 13 uepes VT6, oTkpniBaeMbiit
HanpsixkeHneM Eynp ot BLIC ITAJIL. Cornacylomasi cxema paccuHTaHa
Ha npucrasky ITAJI, B KoTopoi#l GOpMHPYIOTCSI LIBETOPA3HOCTHBIE CHT-
Halbl OTPHLATeNbHOA MNOJSpPHOCTH (HanpuMep, Ha MHKpOcxeMe
K174XA28). Tpausucropu VT3, VT4 cayxar unsepropamu. TpeGy-
eMble pa3MaxH CHTHAJIOB YCTaHaBJHBAlOTCS NOTeHLHOMeTpaMH RS, R8.
Ecan npucraBka ¢opMmupyer LBETOPAa3HOCTHBIE CHTHAJB MOJOXHTENb-
HOH NMOJISIPHOCTH, TO (pa30HHBEPTOPHbIE KacKajbl He TPe6GYIOTCS U CO-
riaacymoomias cxema ynpoinaercs (puc. 24,6).

B rteneBuszope YIIMMIIT-61 He BHpa6GaTHBAIOTCS KOMGHHHPOBAH-
Hble crpoOupyoline uMmnysabchl. [lo3ToMy npH ycTaHOBKe NpPHCTaBKH
IMAJT Heo6xXomnMo npeaycmMorperb H reHepatop SSC, BHIONHEHHBIR
Mo O4HOH U3 CXeM, NPHBENEHHHIX B IJ. 3.

TEJIEBH3O0P YJINIT-61

YcranoBka npucrasku [TAJI B TeneBuzop UJIIILIT-61 cBssana
C HaHOOJbLIHMH TPYAHOCTAMH. DTO BLI3BAHO TEM, YTO YCHJHTEJH LBe-
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TOPA3HOCTHBIX CHIHAJIOB BLINOJHEHb Ha Jamnax 6e3 ueneii ¢pHKcauuu
YpOBHeii yepHOro, B TeJeBH30pe HeT cHrHana SSC, a 6J0K LBETHOCTH
fIHTAaeTCsl OT HCTOYHHKA NuTaHus +24 B. Ycaoxusier BbinoJHeHHe
fIDHCTaBKH H TO, YTO KO3(p(}HLUHEHTH NepefayH JaMNOBLIX YCHJIHTeNel
1IBETOPA3HOCTHBIX CHIHAJIOB OTHOCHTENbHO HeBenHKH (okoso 30), no-
5TOMY pa3MaxH CHFHAJIOB, NOJAaBaeMblX Ha HX YNDPaBJsiOllHe CeTKH,
ROJKHEI COCTaBJSITh He MeHee 5 B.

Onna 13 BO3MOXHBIX CXeM NOAKJIOYeHHs KaHasa usetHoctd [TAJI
K teneBusopy YJITILIT-61 npuBeneHa Ha pHc. 25, a. LiBeTopasHocTHbIe
CHTHaJIBl NOJAIOT Ha ceTKH Jamn JI12, JI4 uepe3 pesne (MOXKeT HCHOJIb-
30BaTbcsl J06GOH THII pesle ¢ ABYMsl TPYNNaMH KOHTaKTOB, obecneyn-
Bawowuil cpabaTeiBanue oT HanpsixkeHnus 24 B, manpumep P3C9. las
BKJIIOYeHHsi pesie Ha NJaarte aekogepa BlI2 Boinansaior nepemblukH,
COoefHHsAIOIHE KOHTpoJbHEe TOYKH KT-5 u KT-18 ¢ cerkamu snamn
6D 12I1. Pene BkJIIOYaercs TaK, YTOGLI IPH OTCYTCTBHH TOKa uepe3
©OGMOTKY yNpaBJIeHHsi HAa JaMNObl NOCTYMaJH CHTHAJbl OT YaCTOTHBIX
nerektopoB CEKAM. Koraa npunumaercs nporpamma [1AJI, na tpau-
sucrop VT8 mopaercs ynpaBasiiollee HaNpsiXKeHHe OT BHIKJAIOYATeJN st
LBETHOCTH NpHCTaBKH. Pejie mepeBoauTCs BO BTOPOE COCTOSIHHE, H Ha
cetke samn JI2, JI4 moctynaioT 11BeTOPa3sHOCTHblE CHTHAJBl OT INPH-
CTaBKH{, IPEeABapUTEJbHO NpOLIeJlIHe Yyepe3 YCHJIHTEJNH Ha TPaH3HCTO-
pax VT2—VT4 u VT5—VT7. Ycunurend mosiHOCTbi0 naeHTHYHH. OHH

+24 B ynnyr-61
b bY-2
R vr1
1 RS 7
[ KT817 220 ;’Zé w55 Ap ~ 72
k2 I P -
Lz 70
I ""(Iiﬂﬂ/( -
£ /(73/0;8 2.2¢
Kawan I %9 220
yBemnocmu o0 P33l
1A/ B
#F1g] -
[/bx
N
g -@ T
R |

Puc. 25. Cornacyicuiast cxema ais Tenesusopa YJIIIT-61 ¢ pene (a) u ¢ ¢dhHKCcanH-
i ypoBHeli yepHoro (6)
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€oJepKaT YCHJIHTENbHYIO Napy Ha TPaH3HCTOpaX C OTPHUATENbHOH 06-
patHoi#i cBsisblo. Kackaaw VT u VT7 cayxar AJsi peryjJHpOBKH YpOB-
Hefi yepHOro B CHTHaJax. Pery/nnpoBka ocyllecTB/AsieTCsl NOTEHIHOMET-
pamMu R9 u R16. At norenunomerpn B pexume ITAJI samensior pe-
ryJSITOPH LBeTOBOTO TOHa. MIX ycTaHaBAHBalOT B Takoe IOJIOXEHHe,
9T06GH uepHO-6esble y4acTKH H3006paKeHHs He HMeJH OKDacCKH. YCH-
JIHTeNIH 06ecneyHBalOT Nepefayy MNOCTOSHHBIX COCTABJISIIOMIMX CHIHA-
JoB. Ko3bo¢uiuents nepesaun ycHIHTesNedl COCTAaBJASIOT OKOJIO 5 H
onpezneasitorcsi cootHomennem (R5+R3)/R3=(R12+R10)/R10. Pery-
JIHPOBKA HACHILIIEHHOCTH He NpelyCMOTpeHa.

Tak kak B Tenesusope YJIITLIT-61 Het ncrounuka nuranus +12 B,
3TO HampsiZKeHHe MOoJYYaloT OT HCTOYHHKAa NHTaHus +24 B, ncrnoss-
3ys meauteab R1, R2 u sMuTTepHHI# nosropHuTenn VTI.

CurHas Ha BXOJ KaHaJja LBETHOCTH CHHMAIOT C 3MHTTepa TPaH3H-
cropa VT4 B kanaje userHoctu B1I-2. Bo BxonHo# nenu kanana ITAJE
HOJKeH GhThb NMpefyCMOTPEH pa3/ieJHTeNbHbIl KOHIeHCaTop.

PaccMoTpeHHass cxeMa paccuHTaHa Ha KaHaa userHoctd [TAJI,
BHIOJIHEHHbI Ha MHKpocxeMe K174XA28.

Ipu ucnosbsosaHun APYrux tumos kaHatos ITAJI cooTsercTBeHHO
KODPEKTHPYIOT CXeMbl NePeXOAHBIX BHIEOYCHJHTeNed.

Bropo#i BapuaHT corsacyioueii cxeMb AaH Ha pHC. 25,6. Otanuus
OT NEepBOro BapHaHTa COCTOSIT B TOM, YTO IpeJBapuTe/bHble YCHJHTe-
JIH LIIBETOPa3HOCTHHIX CHTHAJIOB BHINOJHEHbl ¢ YaCTHYHOH NoTepel Io-
CTOSIHHOH COCTaBJIsIIOIed H HX NHTaHHe OCYILECTBJSIETCH OT HCTOUHH-
Ka HanpsixXeHHeM +24 B, uTo yMeHbluaeT HelHHEeAHBHIE HCKaXKEHHS.
IMorenuuoMerpsl R7 u R16 No3BoASIOT peryaHpoBaTh pa3Maxu LBETO-
pasHocTHHX curHanoB B pexuMe [TAJI. Ha Brixomax ycHauTeneh
npeaycMoTpeHnl uenu ¢ukcauun yposHefi uepHoro. ONOPHBIMH YpOB-
HAIMH (QHKCAllHH CJYXAaT Hanpsi)KeHHs1 Ha KOHTPOJbHEIX Toukax KT-4
n KT-17 BlI-2, koTophle ycTaHaBJIMBAIOTC PEryJsiTOPaMH LIBETOBOIO
ToHa. KutoueBnie Tpausucropnt VTG u VTI12 ynpasasiiorcs umnyJbca-
mMu SC. CoennHeHHe NPUCTABKH C BHIXOAHBIMH KacCKaJaMH yCHJHTeNeH
IBETOPA3HOCTHHIX CHTHAJIOB OCYLIECTBJSIETCS C NOMOIIbIO KJiouefl Ha
noaesnix TpaHsucropax VT7 u VTI3. Dto HcKaMoyaer nosiBieHHe
HckaxeHu#t B pexume CEKAM.

5. MPAKTHYECKHE CXEMbI

BCECTAHIAPTHBIA CYBMOAY/Ib L BETHOCTH
HA MHKPOCXEME TDA 4555

Cy6Moayb pacCuyHTaH Ha HCIOJb30OBaHHE B TeJleBH30pe
3YCLT Bmecto CMLI-2. DnekTpHueckas cxema cy6MOAy/si NpHBedeHa
Ha pHc. 26. Cy6Monynb BctaBasiercss B Moayab MILI-2 uau MIL-3 ¢ no-
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Mombio coenunurens X1. Ias oGecneueHHs ONTHMAJbHOH peXeKUHH
CHTHaJIa IIBETHOCTH BO BCeX PEXHMax paGoTH pexXeKTOpHLle (QHIbTPH
ycTaHaBAMBAKOT Ha cy6Monyne. B mMonyne MILI-2 sunauBatotcs Apoc-
ceab L2 u pesucrop R14. Ot BuiBoja 7 coenunutens X1 oTkiaiodaer-
csi IPOBOJ, MOABOASILIKE CTPOYHBII CHHXpOHMNOYJbC (mepepe3aercs H0-
PoXKa NEYaTHOH NJaTh), H BMECTO 3TOro Nojakjaioyaercs 6asa VTS.
Jennteap R54R55 na cybMonyse obGecneunBaer HeoOXoAHMOE cMelile-
fue ans VT5. [Npu noaxaiouennn cy6monyas k Mopyaio MIL-3 pesu-
cropsl R54R55 Brnausatores, B Moayae ynaasiorcs C4 u R6. Touka
COelHHEHHs] 3THX MAeTaJell MOLKJIOYaeTcss K BLIBOAY 7 COENHHHTENS
X1. Kak u aas moayns MIL-2, npoBoAHHK, MOABOASIIHA K BhIBOAY 7
coepuuuTenss X1 CTpOUHBIH UMNYJbC, lIepepe3alor.

[Ipu ycranoske cy6moxnyias B MII-3 aBuxok norenunomerpa R25
flepeBOAST B KpaiiHee BepXHee NoJIOKeHHe, a pasMax curiana E’. pe-
rynupyioT peancropom R32 Ha monyae.

B pexnMme CEKAM curHan UBeTHOCTH B cyOMoAayJ/e BHAeJseTCA
¢unprpomM L1C3, KoTOPHIT ONHOBPEMEHHO CJIYXKHT KOPPEKTOPOM BHICO-
KOUYaCTOTHBIX NpeabickaxKeHni. Ilpowlexinfi KOPPEKUHUIO CHrHAJ LBeET-
HOCTH yepe3 OMHTTEPHHI noBTopHTeab VT3 mocTtynaer Ha BHIBOJ
15 mukpocxemnr TDA4555. Tpausucrop VT3 nonnepxusaercss B OT-
KPHITOM COCTOSIHHH Hanps)KeHHeM, CHHMaeMbiM ¢ BbiBoja 27 MHKpO-
cxemn TDA4555. Ilpu 3TOoM B KaHase SIPKOCTH peXkeKLHsi o6ecneyH-
BaeTcsl NOCTOSIHHO BKJIOYeHHHM ¢HuabtpoM L5C34, HacTpoeHHBIM Ha
gactoty 4,43 MI'n u ¢puabTpom L4C33, obecneunBaolliM MaKCHMaJlb-
Hoe ocsabieHHe curHaja Ha yactote 4,02 MI'u. B pexumax ITAJI u
HTCII 4,43 MI'u VI3 u VT7 3akpmBaloTcsi, a oTkpbiBaercs VT4.
B kaHajle SIDKOCTH OCTaeTcsi BKJ/IOYEHHHM DPEXEKTODHBIA (HIbTD
L5C34, a curHan LBEeTHOCTH BLIAEJsIeTCS MOJOCOBRIM  (HJILTPOM
L2C6. ®uabTtp wyHTHpYyeTcs: pe3ncropoM R8, obecneunsaolluM HeoO-
XOAHMYIO moJiocy nponyckanus. Tpansucrop VT4 moamepxusaercs B
OTKDPBLITOM COCTOSIHHH HanpsiXXeHHSIMH OT paclo3HaBaTe/isl CTAHAAapPTOB,
fnocTynapuuMh ¢ BuBonoB 25 u 28 mukpocxemu TDA4555 uepes amo-
Au VD1, VD2.

B pexume HTCL] 3,58 MI'n nanpsixenue ¢ BniBoga 26 MHKpocXxe-
MHl nocrynaetr Ha Gaswl TpaHsuctopoB VT4, VT5 u VT6. Ilpn stom K
xoutypy L2C6 pmomonHHTenbHO NOAKJIOYaercss Konmencatop C8, cume-
wamomuil pesoHaHcHywo yactoty ¢ 4,43 Ha 3,58 MI'u. Tpansucrop VT6
o6ecneynBaer BKJOYeHUe pexekTopHoro ¢puabTpa L3C32, nacrpoeHHo-
To Ha yacroty 3,58 MI'w.

OcHOBHEIEe 0COGEHHOCTH cXeMbl BKJoueHHss TDA4555 Guuin pac-
‘CMOTpPEHHI B TJI. 2.

Tpausucropu VT9, VT10 obecneunBaioT NoAcoeNHHEHHE K MHKPO-
€XeMe OJHOTO M3 ABYX KBapleBhX pesoHatopoB (ZQl, ZQ2). Tpas-
sauctop VT1l 3akopaunBaer koHTyp L10CI2, BHAensiomuii cHrHajb
UBETOBOA CHHXPOHH3allHH, Ha BPeMs AKTHBHHX HHTEPBAJIOB CTPOK H
flosefi. DTa Mepa NOBHIIAeT NOMEX03aUHIIEHHOCTb LIBETOBOH CHHXPO-
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Puc. 26. BcecTannapTHHA cy6MORY/b IBETHOCTH

HH3alHH. MeHss NepecTaHOBKON NepeMBIYKH HaNpsKeHHsl Ha BbIBOAE
23 MHKpOcxeMbl, MOXKHO BbhiGHpaTh pexxuM pabotel BLIC. Koraa suBoR
23 3akopauuBaetcs Ha kopnyc, BIIC pa6GoTaeT B NOCTPOYHOM pexXUMeE.
YBennuenHe Hanpsixkeuus: no 12 B oGecneunBaer mepexon K MOKaapo-
BoMy pexumy. Hakoneu, kornpa mepeMeiuka cHsiTa H HanpsiXKeHHe Ha
BHBOAe 23 onpeneasiercsi BHyTpeHHHM penuteneM, BLIC paGoraer B
KOMGHHHPOBAaHHOM CTPOYHO-KaJpPOBOM peXHMe.
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Ilpu nexkomupoBanuu cHrHajos HTCLL Heo6XoauMa BO3MOXHOCTb
PEryJHpoBKH LiBeroBoro ToHa. Ilas 3toro Ha cy6bmoayJje mpepycMort-
peH aonoJHHTeNbHHE BeBOA X01, mnoxcoeniHHeHHHIH NPOBOAOM K
IBHXKY nepeMeHHoro pesucropa 10 kOM, BKJIOYEHHOTO MeXIy KOp-
nycom u HcrouHHkom -+ 12 B. IloreHunoMerp MoxeT GHITh YCTaHOB-
JieH Ha KpOHUITefiHe, MPDHBHHUYEHHOM COOKY K IacCH TeJeBH30pa.

IOuas HopManbHOR paboTH MHKpOCXeMHl Heo6xoxum curaaa SSC.
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‘OH popMHpYeTCH H3 KaAPOBHIX HMNYJbCcOB H curHaja SC ¢ nomouibio
<xeMn H, cocrosmuii u3 mwoma VD6 u pesncropa R47. Iduoxn VD7
obecrneunBaeT OrpaHHYEHHE KaJPOBHIX HMNYJbCOB A0 2,5...3 B.

HemonynnpoBaHHbEE LBETOPA3HOCTHLIE CHTHAJH MOCTYNAIOT HA BH-
soaul 1, 2 coenunurens X1 uepes muusepropn VT13, VTI14.

Cxema M na mnopax VD8—VDI1 u rtpausucropm VTI11, VT16
«©6ecneynBaOT BHIKJIIOUEHHe KaHajla LBETHOCTH N0 PeryJsTopy LBeTo-
BOH HaCHILIEHHOCTH, YTO HCKJIOYaeT MOsIBJIeHHe NOMex Ha H306paxe-
4HH B pexXHMe, KOrZa NpUHHMaeTcs depHo-Genasi nmporpaMma. Ecau
fIpeANoJiaraercsi, YTO TeJEBH30p OyldeT HCMOJBb30BAaThCs TOJNBKO IJsi
npHeMa UBeTHHX nporpaMm, To lenn VD8—VDI1 u VTI5, VT16 co
BCEMH OTHOCHAIIHMHCS K HHM De3HCTOPAMH MOTYT GHITb HCKJIOUEHH H3
<cy6Monyasi.

[Tpn HacTpofike cy6MOAY/si HA HErO MOAAIOT HANPSIXKEHHE NHTaHHS,
fIONIHHA 1IBETOBOH TEJEBH3HOHHHIA CHTHaJ MO OJHOA M3 YeThpex CH-
<creM LIT ¢ Mopyansinuei cirHajoM HBeTHHX moJsioc W curHan SSC. Lle-
Jecoo6pa3HO HaYHHATh HacTpoHKy ¢ pexxuMa [TAJl. BuiBox 28 mukpo-
<xemnl TDA4555 coenuusifor ¢ ucrounnkom +12 B uepe3 pesucrop
1 kOM. TeM caMbBM MHKpocxeMa nepesoauTtcsi B pexum [TAJI. Bxon
ocuujorpada noakawualoT K 3MHTTepy VT4. Bpamlas cepaeduHnk B
L2, yBerHunBalOT 10 MaKCHMYMa aMIUIHTYAY CHT'HaJja uBeTHOCTH. [Ipo-
BePAIOT OCUHJIJIOrPadoM HaJHYHE BHICOKOUACTOTHHIX KoJleGaHHH Ha BhHI-
Bofie 19 MHKpocxeMhl. 3aMHIKalOT Ha Kopmyc BuiBOX 17. 3atem Bxon
ocuuanorpada nepeHocsit Ha BuiBox 1. Bpamas tpummep Cl1, no6u-
BaIOTCH MoJydeHHs HyJeBHX Ouenuii. OTkiiouaior BuiBoA 17 oT KoOpmy-
ca u pesucrop 1 kOm or BuBona 28. Ha skpane ocunsorpada aoux-
Ha COXPaHHTbCS HENOABHXXHas oclujsorpamma curiana — Ep_y. [po-
8epsiloT HajHuHe curHajsa — Ep_, Ha BhBoge 3 MHKpocxeMmb. B ko-
Jepe BHIKJIIOYAOT MOAYJsilHio curHajoM Ep . Bpamas asmxok R32

H cepieuHHkd B L8 u L9, ymeHbIIaOT 0 MHHHMYMa aMIJIHTYLY CHr-
Hana Ha BhBoZLe 3. BoccranaBinBaloT B Kolepe MOAYJISIHIO CHTHA-
Jom Ep_,. Ha BeBomax 1 m 3 MHKpocxeMHl JOJIKHEI GHITh HEHCKa-

JKeHHbIE 1IBETOPAa3HOCTHbIE CHTHAJIbl C OJHHAKOBOA aMIJIKTYJOH B CO-
CeJHHX CTPOKaXx.

Uepes pesucrop 1 kOM Ha ucrouHHK + 12 B 3amHKaloT BHBOZL
27 MHKpocXeMH, BHBOAK 17 u 23 3aMHIKa10T NepeMblYKaMH Ha KOPHYC,
a Ha BXO& cy6monyas nopmalor noJuwiit Buieocurias CEKAM. Bpa-
ilas cepieyHHK B L1, ymeHbmalOT 10 MHHHMYMa aMILIHTYAHYIO MOAY-
JISIHIO NaKeTOB MOJAHecylledl B cHrHaje Ha 3MuTTepe VT3. Ycranas-
auBaloT cepAeuHHk L10 B Takoe moJsioxeHHe, 4TOOb aMIJIHTYAH 3a-
OIMTHHIX MaKeTOB MOJHecYyllefi Ha BhIBOAe 22 B COCEAHHX CTPOKax CTa-
JIH NpHMEepPHO OJHHaKoBHIMH. Ilomcrpofikofi HHAYKTHBHOCTeH Katy-
mek L6 u L7 no6GuBaioTcs mosiBJieHHsl Ha BHIBOAAX 1, 2 MHKPOCXEMH
UBETOPa3HOCTHHX cHrHajoB. OTkaioualor pesncrop | kOM oT BhBoza
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27 v CHMMAIOT NMepeMbluKy ¢ BuiBona 17. Bpamas cepaeunnk B L10 B
He6GOoJILITHX npeletax, 06eCeYHBAIOT OTKPHIBAHHE KaHaJ/a HBETHOCTH.
Ipu sToM Ha BbiBonax 1, 3 ROMKHH BHOBb HabGJI0faThCsl HBETOpas3-
HOCTHEIE CHTHaJIbl, a MOCTOSIHHOE HaNpsiXKeHHe Ha BhiBoje 27 yBeNHUH-
Baercs no 6 B. Biok sanepxku B pexxume CEKAM He Hacrpausaior.
PeryanpoBkoil cepaeunnkos B L6 u L7 coBMmelialoTr ypoBHH YepHOTO-
B L[BETOPA3HOCTHHIX CHTHaJax C ypoBHsiMH ramenusi. IIposepsior npo-
XOXJIeHHEe CHTHaJoB Ha Bhixoan HHBepTopoB VT3, VT14. Ilorenuno-
metpoM R30 ycranaBauBaior cooTHomeHHe Eg—y/Er—y=1,26.

Ha Bxoxn cy6moayas nopaiot curiaa HTCL] 3,58. BrBoa 26 Mukpo-
cxeMbl coefHHSIOT yepe3 pesncrop 1 kKOM ¢ Hcrounukom + 12 B. Bu-
Boj 17 mMomKJIOYAIOT K ABHXXKY MOTEHIHOMETPa peryJHpOBKH lBETO-
Boro ToHa. [IBHXOK nepeBOAST B NOJIOXKEHHE, COOTBETCTBYIOLlee 3a-
MblKanuio ero Ha kopnyc. Iloactpausator C10 no nmosnyyeHHst HyJeBhIX-
6uenuii Ha BbiBojax 1, 3. Pesnctop oTkiouaiotT ot BhBoma 26, a pe-
ryJsITOP HaCHIIEHHOCTH YCTAaHABJHBAIOT B MOJIOXEHHe, KOrAa Hampsi-
JKeHHe Ha ero ABHXKe cocraBasier +3 B. Ha Brixomax cy6monyns
JOJIKHBl COXPaHSATbCS LBETOPAa3HOCTHhIe CHTHaJH. Bpamas peryJasitop
IIBETOBOTO TOHA, 06ecneyHBalOT HEHCKaXXeHHyIo ¢opMmy curHamos. Or-
pPaHHYHBAIOT NpejeJnl PaGoTH peryJsiTopa 3HAYEHHSIMH HalpsKeHHT
Ha ero ABHXKe 2...4 B.

. Curnan HTCL 4,43 nopaior ua cy6Monysb. Bes BcskoH pomonHH-
TeJIbHOH MOACTPOAKH Ha BBHIXOJAaX CYOMORYJsl NOJKHbBI MOSIBHTbCS lIBe-
TOPa3HOCTHHIE€ CHTHAJIBI.

B 3akaiouenne ¢ nomousio 'CC u ocuussorpada NpoBOASIT Ha-
CTPOHKY PeXeKTOPDHHX (PHJIbTPOB Ha YAaCTOTH, YKa3aHHHE Ha CXeMe.

KAHAJ1 LBETHOCTH MNAJI/CEKAM HA MHKPOCXEMAX MCA640,
MCA650, MBA540

Kanan (puc. 27) paccunTaH Ha HCIOJIb30BaHHE B TeJieBH30pe
3YCUT Bmecto cy6monyass CMIL-2. B ocHOBY moJioxXeHa cxeMa TeJne-
BH3opa «Pybun — Tecna».

Tak kak MukpocxeMa MCA640 HenoCTaTOYHO HANEXKHO paclo3HaeT
craiaaptel LT, HCHOAb3YIOT AONMOJHHTENbHBIA  NEpeKJioyaTelb-
[TAJI/CEKAM, BapHaHTH NOCTPOEHHS KOTOPOrO PAaCCMOTPEHH HHXKe.

CHurHan nBeTHOCTH BhjensieTcss KoHTypoM L1C2, HacTpoeHHBIM Ha
yactory 4,286 MI'n. B pexxume CEKAM KOHTYp BHINOJHSIET QYHKUHH
koppekropa BhicokHX yactor (KBII). B pexunme ITAJI orkpbiBaercst
auon VDI. Ilpu stom pesucrop R4 wyHTHpyer KOHTYp, NpeBpaliast
ero B nosocoBoii puabtp ITAJI. Co BropHuHOH 06GMOTKH KOHTYpa CHIHAJ
LBETHOCTH NOCTynaer Ha BhiBoA 3 MHKpocxemMnl MCA640. PexxuM pa-
60TH MHKPOCXEMKl NepeKJIoYaeTcss H3MEeHeHHEM YIpaBJISIOLlero Ha-
npsxenus En/c Ha BrniBoge 4. Korma npunumaercs curnaa CEKAM,
HanpsixxeHue En/c paBHo Hymo. Ilpu 3TOoM oGecneunBaercss aMOJHTYA-
HOe OorpaHHYeHHe CHrHaJa LBeTHOoCTH H paboraer BLIC CEKAM, kop-
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pekTHpylomuii a3y CYETHOro TPHIrepa H yBeqHuuBamolui no 12 B
HanpsixXeHue Ha BhIBoAe 8, Hcmosb3yeMoe JJIsl OTKDbIBaHHS KaHuaJja
1BETHOCTH IO PEryasiTopy HachilleHHOCTH. Pesncrop R7 cayxur mas
CHMMETPHPOBAHHS YCHJHTEJbHbIX KaCKaJloB MHKDOCXEMBI, NMPH KOTO-
pPOM IJIOLIaJAKH TalleHHsi COBMELAITCs ¢ YpOBHeM uepHoro. KoHtyp
L2C9 nactpoeH Ha uacrory 4,25 MI'L u BbiieasieT ONOpHBIE MAKEThl
nonnecymeit CEKAM B crpokax D (mOCTpOYHasi CHHXDOHH3allHs).
Konpmencatopsr C10 u Cll cayxkar HakONHTEJNbHBIMH 3JIeMEHTaMH
BLIC. CurHann Ha 6JI0K 3aJiepXXKH CHHMAIOTCsi C BhIBOAOB 1, 15 mu-
KPOCXEeMHI.

Korna npunumaercs curian ITAJI, mukpocxema MCA640 nepeso-
JHTCS B JIHHEAHBIH YCHJHTEJbHBIH PEXHM YyBeJHUYEHHEM HalpsKeHHs
Ha BuiBofe 4 no +12 B. Haunnaer paGorats APY userHocTH, ynpas-
JsieMasi HalpsiKeHHeM Ha BbiBOLe 16 MHKpDOCXeMbl, KOTOpOE YMeHb-
wmaercst ¢ 4 10 1 B no Mepe yBeqHueHHsl pasMaxa BXOJHOTO CHTHaJa.
Ecan ¢asa cueTHoro Tpurrepa HenpaBHJbHA, YNpapJsiollee Hampsixe-
e APY Bospacraer no +12 B. B pesyibTate npoucxXoaHT KOppek-
uus ¢asm Tpurrepa. C poiBoga 13 MCAG640 cHHMAIOTCA BCHBIILIKH
TT1AJ1, kotophie uepes nonocosoii ¢puabTp L5C16 mocrynaor Ha BEBOA
5 MBA540.

B 6.0Ke 3anepKKu Hcnoabayercss ¥J1364-8 uan mmnoptaas YJI3,
npuroaHas aaa paGortsl B aekonepe ITAJI. AMnautyna saaepxaHHOro
CHTHaJla, NOjaBaeMoro Ha BHBOX 3 MukpocxeMbl MCAG650, pery.u-
pyercs noteHuunomerpoM R17. Ilpsimoii curnan ocsnabasiercss A0 YPOB-
Hs 3ajepxanHoro meauteseM R14R15 u mocrymaer Ha BHBOA | Mu-
gkpocxeMbl MCA650, Mmukpocxema MCAG650 nepekniouaercst U3 pexxHMa
CEKAM B TIAJI yBennuenueM ynpasJsiouiero HampsikeHus Ensc, mo-
naBaeMoro Ha BeiBog 4, ¢ 0 no +12 B.

B pexkuime CEKAM naunHaer pa6oTaTh 3JIEKTPOHHbLI KOMMYTaTop,
ynpaBJisieMblil MeaHAPOM Hampsi>KeHHs Ha BhIBoZe 16, a TakXe 4acToT-
Hble JleTeKTophl ¢ (hasoBpamaromumMi  koHTypaMu L8C32 u L9C33.
Juonet VD2, VD3 Bkaloualor uenu koppexkuuu HUY npennickaxenui
(R42C51, R45C52). B pexume IIAJl BMecto KomMMyTaTopa B D2
BKJIIOYaeTCs MaTpulla, BhIAENSIO4ss CYMMY H pasHOCTb NMPAMOro H
3aJlep:KaHHOrO CHUTrHaJoB. [1eMOAy/JsiTOpbl MEPeBOASTCS B PEXHM CHH-
XpOHHOro nerTekTHpoBaHHs. OnNopHble HaNpsKeHHs IPH 3TOM IOCTY-
nalT Ha BbIBOAK 6 M 7 MukpocxeMul. Huoan VD2, VD3 sakpruBaior-
Csl, OTKJIOYas LieNH KOPPEeKTOpa HHU3KOYaCTOTHBIX HpPeNbICKaXKEeHHi.

Mukpocxema D3 (MBA540) BrelpaGaThiBaeT OMNOPHHBIE CHCHAJH
1BeTOBO# nopHecyueil. Bkalouaercs oHa Tosbko B pexkume [TAJI. das
3TOrO Ha BhIBOA 3 nopalor HanpskeHue Ens, cayxaiuee aas D3 Ha-
npsXKeHHeM NHTaHHs. AMIUINTYAa BCHBILIEK pEryJHpyercsi pesHcTo-
pom R39. Kontyp R6C42 npepnasHaueH pJisi MOACTPOMKH HauaJbHO#
vactotsl ['VH. C BuiBoga 9 D3 cuumaercs ynpasasioliee Hampsixe-
Hue APY uBerHocTH, KOTOpoe nopaercs Ha BhiBog 16 DI1. Ilpu orcyrt-

CTBHH CHTHaJja LBETHOCTH 3TO HampsikeHie paBHOo 4 B. B pexume
50
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MTAJI npu npaBuibHOH (ha3e KOMMYTalHH M HOMHHAJbHOM pasMaxe
CHrHajla LBETHOCTH YnpaBJjsiollilee HaNpsiKeHHe YMeHbLIaercst 10
1..2 B. AMnautyaa Bchoblilek Ha BHBoJe 5 D3 nonkHa noanepxku-
Batbcs Ha yposHe 1,6 B. Cxema APY Ganancupyercs pesHcro-
pom R37.

Ha xonuax o6MoTKH aBTOTpaHchopmaropa L7 BbiiensloTcsi HHBEp-
THPOBaHHbIE CHI'HaJIbl ONOPHOA MOAHecYlleli, COOTBETCTBYIOLIHE No da-
3e HanpasJjenusM = (R—Y). Onopueifi curaana c suBoga 6 MHKpO-

4* 51
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Puc. 27. (OxoHuanHe)

Puc. 27. Kanaa usernoctd TTAJI/CEKAM na wmuxpocxemax MCA640, MCAG650,
MBAS540

cxeMbl mojaercsi Ha CHHXPOHHBIH gmerekTop R—Y. Uro6n mnoayuutsb
BTOPO/ OMOpHBIA CHMHAJ, COOTBeTCTBYIOWHA ocH B—Y, ucnosnb3oBan
noacrpausaeMbiii ¢asoBpamarens C44, R40, R41.

Tak kak MHKpocxeMa MCAG640 B MOCTPOYHOM peXuMe 1IBETOBOM
CHHXPOHH3alUHH He oGeclneyHBaeT HaJeXHOTO0 pacMo3HaBaHHS CTaH-
nJapra CEKAM, npHMeHSIOT NOMOJNHHTENbHHHA NepekJIoyaTesb
TIAJI/CEKAM. B npocrefimiem cayuyae 3To TyMG6Jjep, NOAKJIOYAIOWIHI
8 pexuMe ITAJ] muHy ynpasJjeHHs K HCTOYHHKY +12 B, a B pexume
CEKAM —«k xopnycy. [lepekniouaresr MoxeT ObITh H aBTOMAaTH-
YEeCKHM.

Ha puc. 28 npuBefeHa cxeMa Takoro mepekJjiouartessi, coGpaHHas
Ha MukpocxeMe K174YPl. Mukpocxema npexnHasHauyeHa AJ1s KaHaja
3BYKOBOTO CONPOBOXKMAEHHS TeJeBH30pa U CONEPKHUT aMIJIHTYIHHIH
OTPaHHYHTENb H YaCTOTHHIHA neTekTop. B maHHOM ciyuae MHKpocxeMma
OTKpHIBaeTCsl Ha BpeMs oOpaTHOro xofa mo nojsM. Jas srtoro TpaH-
3ucrop VT2 3akpriBaeTcst OTpUIaTeJbHBIMH KaJPOBHIMH HMMYJbCaMH.
Koutyp L1C9 Hacrpoen Ha yacrory 4,3 MI'l. Ha Brixozme Mukpocxe-
MH (BHBOA 8) BHZeNAIOTCS GUMOJSpHHE KaApOBHE HMNYJbCH IBe-
TOBOH CHHXpOHH3auuH. MmyJbcH AeTeKTHpYyOTCs KackagoM VT3.
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YBenuunBaercs HanpsixkeHue Ha kKoupencatope C12. Tpausucrop
VT5 nepexoAuT B pexHM HacHIUEHHs. B pesynbrare Hanpsixkenue En/c
Ha BBIXOZe cXeMbl ymeHbwaercss fo Hynas (pexum CEKAM). Koraa
npuHuMaercs nporpamma [TAJI, VTS5 momnepxuBaercss B 3aKPHTOM
cocrosiiud H Eqne=12 B. Ilpu stom 3aropaercs cseromuox VD2, cay-
JKallHH HHIAHKATOpPOM npHeMma curnasa [TAJL

Ha puc. 29 nana Bropas cxema nepekaiouatenss ITAJI/CEKAM.
B uei#t ucnoabayercs Mukpocxema MCA640. Mukpocxema pabotaer
B peXMMe NOCTPOYHOIl cHHXpoHH3auuu. HTobbl obecrneyuTb HageXkHoOe
pacnozuaBanue curajia CEKAM, Mukpocxema nepeBefieHa H3 pexH-
Ma aMIJIMTYLHOTO OTpaHHUYEHHS B peXHM JHHefiHoro ycuaeHus. das
atoro cayxur cxeMa APY (VTI, VT2). Ha Hee monaloTcsi BCHBILIKH
noxHecyme# ¢ kourypa L2C7, nacrtpoenHoro Ha yacroty 4,406 MIm.

Ynpasaenne ocyuectsasiercsi no seBoay 4 murpocxemel. Koaddu-
nueHt nepesaun MCA640 makcuMmaJseH, KOrja HalpsiXKeHHe Ha 3TOM
BHIBOJIe cocTaBJjsieT 4 B, 1 MHHHMaJIeH, KOrlla ynpasJsiollee HalpsixKe-
HHe yBeJHuHBaercs no 5 B.

Koutyp L1C3 HacrpauBaercsa Ha yacrory 4,286 MI'm u cayxut
KOpPEKTOPOM BBICOKOUACTOTHBIX Npexahickaxkenuil. Ilpu npueme curna-
na CEKAM pasHOCTh NOCTOSIHHBIX HanpsixKeHHN MexAy BhiBojgamu 9
1 10 MHKkpocxeMnbl posxHa cocrasasth 0,5..0,7 B. Ilpu stoM Hanps-
JKeHHe Ha BHBoAe 8 yBeanuuBaercs no 12 B, tpausncrop VT3 3akphi-
BaeTcs, a HanpsixkeHHe Enjc cTraHoBHTCS GJM3KHM K HYJIO, 4TO H ofec-
neuyHBaeT nepeBo] KaHaJsa uBeTHOCTH B pexxum CEKAM.

Kanan uperHocts (cM. puc. 27) moxer OHTh mepenesnaH B UeThi-
pexcrannaptunit (CEKAM; ITAJI; HTCI] 4,43; HTCIL] 3,58). do6as-
JsieMble LenH nokasaHel Ha puc. 30. DJeMeHTH 3THX Leneil o6o3Haye-
Hel uHAekcoM 1 (manmpumep, 1VT1). Ot mepekaiouatens CTaHZapTOB
MOXeT HATH OJHO H3 TPeX YNPaBJSIOMIMX HanpsxkKeHHuH, paBunix +12B
(TTAJI, HTCL] 4,43 u HTCII 3,58). Koraa 3TH HamnpsixKeHHs paBHBI
Hym o, kaHan nepeBozutca B pexkuMm CEKAM. B pexumax ITAJI u
HTCILI pemonynsaTtopn pa6oTaloT Kak CHHXPOHHHE NETEKTOPH!, BKJIO-
yaercsi MUKpocxema MBA540, a MCA640 paGoraer B pexXuMme JHHell-
HOro ycuJeHHusi curiana. B o6oux pexumax HTCLL orkaouaercs ¥YJI3
(mmon 1VD4), nonaercs HanpsixKeHHe Ha peryJsiTop LBETOBOrO TOHA
(1R15), Bukmoyaercs mo BuBoay 10 MBA540 ¢opmupoBaTtens Hanps-
xxeHusi APY u monaercs HanpsikeHue Ha Kackanw 1VT5H, 1VT6, obec-
NeyHBaIoOllHe [eTeKTHPOBaHHE BCHBIIIEK, CHUMaeMbX C BhBoja 13
MCAG640. IloanyyeHHoe ympaBasiomlee HanpsixkeHue uepes 1VT7 u
IVT8 nonaercs Ha BuiBox 16 MCA640. JononuuTteabHbfi HOpMHUpOBa-
Tesib HanpsizeHHst APY Heo6xoaum, nmockosbky B curiaje HTCLL ¢a-
3a BCOBILKH NMOCTOSIHHA, H IeTEKTOP MOJYCTPOYHOH yacToTsl B MBAS40
nepecraer pa6oratb. B pexume ITAJI nanpsxenne APY cHuMaercs c
BuiBoga 9 MBA540 u uepes 1VT8 mnopaercs Ha BhiBog 16 MCAG640.
Korna npunumaerca curdaa HTCLI 3,58, k nmosocoBoMy ¢uabtpy LI,
KOHTYpY L5 BbllesleHHsl BCOHINKH u ¢azospauiarenio R40R41C44 nox-

55



U )| €1 RS L1 [ 1w s |# IIJ 12 |7 |r° g

1c1 | o HeAsw
|§ |
IR 10k wre Tr 12 JJ ¢ 15 16 17 16

v
S

1R2
10k

R3 Lon 102 82
+izp| it

7 1 773
N 1RI0 1y TR KA52265

> 2200 2200
Cmpod . HIES
wrz wrs S
K13102 189 221 <
(Y
s

RIS | Ysemoboi
10« moN "

Puc. 30. BkioueHHe RONOJHHTe/IbHHIX Hemefi B KaHajxe puc. 27 Ajas obecreue-

KJI0Yal0TCA AONOJIHUTENbHHE KOHAEHCATOPH, MepecTpaHBalollHe 3TH
y3JH c 4,43 Ha 3,58 MI'u.

Jns nepeBosa kaHaslla B Tpe6yeMBlli peXXuM paboOThH MOXHO HcC-
fl0JIb30BaTh MEXaHHYECKHH INepeK/ioyaTelb, MO3BOJSIONHA MOKAaBaTh
HanpsixeHue + 12 B B Tpe6yeMbie ToukH cxeMH. DBosee cioxHbIf
fIyTh — HCIOJb30BaHHE AaBTOMATHYECKOTO paclo3HaBaTessi, OAHA H3
BO3MOXHHIX CXeM KOTOpOro npHBefeHa Ha puc. 31, a.

IBonunufi cuerynk D2 (Hanpumep, Ha MuKpocxeMe K564HE10)
BeJeTcs MO CIETHOMY BXOAY KaJpOBBIMH racsiliiMH uMnyJjbcaMu. MM-
yJbCH MOCTYNAIOT Ha CUETUHK Yepe3 CXeMY COBNafeHHs, KoTopas Nmpo-
mycKaeT HX, MOKa HampsixxeHue Ha Gase VT1 paBHo Hyuaio. CurHanan c
BHx0l0B Tperhell (Qs) u uerBeproii (Q4) cTyneHedt nejeHHs MOCTY-
maior Ha JemHndpartop, BHNOMHEHHHA Ha MukpocxeMe K564JIA7. Pa-
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HHsi nemopynsiuuu cHrHasa HTCLL

6oty memndparopa nosiciser puc. 31,6. Ha BeIXomax HHBepTOpOB,
BXOASIIHX B COCTaB Aellndparopa, BHAENSIOTCS TPH CABHHYTHE BO-
BpeMeHH mnocjeloBaTelbHocTH uMnyJabcoB (Ul—U3) naurtenpHocTbio
80 Mc (uerhlpe MoJist). DTH CHTHAJH M NMOCTYNAIOT Ha BXOABl yNpas-
aenus ITAJI, HTCLI 4,43 u HTCLI 3,58 BcecraHmapTHOro KaHaJja
LBETHOCTH. B pesyJbTaTe KaHaJ nMooyepeqHO NMEPEBOLHTCS B PEXHMH
neMonynsiunu oaHofi M3 uerhipex cucreM LIT. Hanpsikenue c¢ BhiBo-
na 8 mukpocxeMst MCAG640 mopaercss Ha Gasy VT1 pacnosHaBatess.
Koraa kaHaJl IBETHOCTH NepeKJIOYaeTcsi B PEXHM, COOTBETCTBYIOUIHMA
THIy NMPHHHMAEeMOro CHrHaja, cpabaThiBaeT CxeMa LIBETOBOA CHHXpO-
HH3aluH, H Ha BHBoOXe 8 MHKpocxeMn MCAG640 HanpsikeHHe YBeJH-
uuBaercs o +12 B. OTo BH3HBaer 6JOKHPOBKY Kackafa COBNaje-
Husi. CyeTYHK OCTAHABJHBAETCS B COCTOSIHHH, COOTBETCTBYIOLIEM THNY
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NPHHHMAeMOro CHTHajla, H OCTaeTCs B TAaKOM COCTOSIHHH, NOKa NpH-
HHMAaeTCs CHTHaJl OMO3HAHHOI'O CTaHAApTa. YBeJHUYEHHE AJIHTEJbHOCTH
KOMMYTHDYIOIIUX HMOYJAbcOB 10 80 Mc Heo6XoAMMO AJs TOro, 4ToGuf
ycneBaJli 3aBepUIHTbCS BCe MepexXOoAHHe MpOoLecCH B KaHaJe IBETHO-
ctd. lns  yMeHblUeHHS WHEDPUHOHHOCTH BKJIIOUEHHS MHKDPOCXEMH
MBAS540 u3 cxeMbl cyGMOAYJsl HCKAlOYaeTcst OGJOKHPOBOYHBIH KOH-
nencarop C36.

CYBMOAYJ1b MAJI/CEKAM C HCINOJIb30OBAHHEM N3C

Cy6Moaynp npeaHasHaueH Ajst tesneusopa 3YCLIT (Bkiioua-
ercs BMecto CMII-2). DaekTpuueckas cxema cyOMoAyJsi MOKa3aHa Ha
puc. 32. B cy6mMonyne ucnojb3oBaHnl MHKpocxeMbl: KP1021XA3 (ka-
nan userdocth CEKAM), K174XA28 (xauaa usernoctu ITAJI) u mBe
mukpocxemu Ttuna KP1051BP1, npexncraBasiomne co60oi0 JHHHH 3a-
nepxku Ha II3C. Pexekuus CHrHaJOB ILBETHOCTH OCYllecTBJseTCS
kepaMuyeckuMHu ¢uabrpamMu. Puastp ZQ1 (tuna ®I11P6-023-01) ame-
eT HyJH Ko3dodulHeHTa nepemaun Ha yacrtotax 4,02 u 4,686 MI'n u
npeaHasHaueH AJia NojaasjeHust curHana userHocty CEKAM. ®@uabtp
ZQ2 (®I11P6-027-02) moaasasier wuBeroBylo mnoaHecymyio I[TAJI na
qgacrore 4,43 MI'u. B moayane MII-3 cuumaercs nepeMniuka S1.2, Ha
neyaTHOH MJaTe nepepe3aeTcss MPOBOAHHK, NMOABOAALIMA K BHIBORY 7
coenunutenss X1 Kaaposnle HMNyJbch. BMecTo 3Toro BhiBOA 7 coenu-
HsileTcsl MPOBOAOM ¢ 6a3oit TpaHsucropa VT3 Ha Moaysae MII-3.

Ha Bxoa cy6Moayas mocrynaer MOJHBIH IIBETOBOU TeJ€BH3UOHHHIA
curdan. C sMutrepa VT1 oH monaeTcss Ha BKJIOYEHHBle MapaJjelbHO
pexekTopHbie GuabTphl u yepe3 C5 u C6 — Ha BXoZBl KaHAJNOB IIBeT-
Hoctd. CHrHaJl SIPKOCTH C BHIXOLOB DEXEKTOPHHX (HJIBTPOB uepes
KOMMYyTaTop Ha TpaH3ucTopax VT2, VT3 npoxoaut Ha BbIBOA 7 coelH-
uutenss X1 u panee Ha Bxon MukpocxeMsr MCA660, pacrmoJoxeHHOM
Ha Moayne MILI-3. Korna npuHuMmaercs yepHo-Gesnasi mporpamma, ofr-
KphiBaercss Tpausuctop VT4, M CHrHajJd SPKOCTH MPOXOAHT B MONYJb
MLI-3, MuHYs pexXeKTopHHE (HJAbTPHL

Mpoueccop KP1021XA3 o06buHO HCMOJABL3YIOT B KOHBEPTOPHHIX
nexonepax CEKAM/TIAJL. On conepxur kanaa usetsoctt CEKAM ¢
OJHHOYHBIM YaCTOTHHM JeTeKTOpPOM H OasJlaHCHBIH MOAYJAATOp AJsA
¢opmupoBaHusi curHana «ncesfolIAJI». B nannoM caydae MonyJasiTop
He HCmoJb3yioT. JleMoaynHpoBaHHbII IBETOPa3HOCTHHH CHIHAJ, B KO-
TopoMm cocrasasiomue Ep_y v E;_ |  uepenyworcs mo crpokaMm. BH-
nensiercsi Ha BbiBoAe 20 MHKpOCXeMbl. DTOT CHTHaJ 4Yepe3 SMHTTepHHIA
nosroputesib VTS HanmpaBasiercss Ha mepsoifi BXxox (BuiBon 11) auek-
TPOHHOTO KOMMYTaTopa, BXOASIIEro B COCTaB MHKpOCXeMHl. Bropo#t
BXO# KoMMyTaTopa (BhBOA 12) 3akopaunBaercs Ha KOpHycC uepe3
konpmencatop C25. Ha Bnixomax komMMmyrartopa (BmiBoan 13, 14) BH-
JeJIIOTCA pa3fie/ieHHEle LBETOPA3HOCTHBIE CHIHAJBI, NMPHCYTCTBYIOLLHE
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B OXHOM H3 KaHaJIOB TOJBKO B UETHHX, 3 BO BTOPOM — TOJIbKO B He-
YeTHHX CTPOKaX. DTH CHTHAJH MOCTYNAalOT Ha BXOAH BHEIUHHX KOM-
myratopos  ITAJI/CEKAM, BHNOJHEHHHX Ha  TPaH3HCTOpax
VT11—VTI4. VT11 ¢ VT13, a takxe VT12 ¢ VT14 o6pa3syior audde-
peHLHaJbHHE NapH, yNpaBJjsieMhle NOCTOSHHBMH HaNpsKEHHSIMH Ha
Buxoaax UC K174XA28 (smBoam 10, 11). B pexxume CEKAM, xoraa
kKaHasn userHoctd ITAJI 3aKpHT, 3TH HanpsKEeHHs] COCTABJSIOT OKOJIO
4 B. Ipn sTOM OTKpHTH TpaH3ucropu VT11l, VT12, kotopue npony-
cKaloT upetopasHocTHele cHrHasn ot KP1021XA3 Ha BHXOAH KOMMY-
tatopa. B pexunme IIAJI nocrosiHHHe HanpsiKeHHsi Ha BHXoJax
K174XA28 yseauunpaiorcs ao 8 B. Tpausucropu VTI3 u VTI4 or-
KpHBaloTcd, 3akpuBasi VT11, VT12. Ha BuxoiH KOMMYTaTopa Npo-
XOIAT CHTHAJH OT MHKpOCXeMH npoueccopa ITAJI.

Oco6ennocTb BKJAOYeHHs: K174XA28 — orcyrcrue ¥YJI3. BuBoan 6
u 7 3aKopoueHH Ha Kopnyc uepes kouaencatopn C30 u C32. Ha BH-
X0ZaX MHKpPOCXeMbl IBETOPa3sHOCTHHE CHTHaJH NPHCYTCTBYIOT KaXK-
IYI0 CTPOKY, HO HX aMIUIATyAH BABO€ MeHbllle HOMHHAJBHOrO 3Haue-
HAsA H Aud¢epeHLHaNbHO-(a30BHE HCKAXKEHHs He MO0JaBJIEHBI.

Jnsi ycTpaHeHHsl 3THX HCKaXKEHHIl H BOCCTAHOBJIEHHS HeNOCTaloLleH
nHoopmannu B pexxume CEKAM cayxaT JBe JHHHH 3aJepXKKH Ha
M3C (D3, D4). d1o unterpanbuue MuxkpocxeMn THma KP1051BP1.
Kaxnasi U3 3THX MHKPOCX€M CONEPIKHT PEerHcTp 3aflepKKH H YCTPOH-
CTBO BHIGOPKH H XpaHEHHs, MOAaBJsoOllee TAKTOBHA CHrHAJ.

IMpsiMofi curHa/n Tak)Ke NPOXOAHT 3afiepKKY Ha ONHH TakT, UTO
obecneunBaeT TOYHHIE CABHI BO BpeMeHH Ha 64 MKC MeXJy NpsSIMBIM H
3afepxaHHBIM cHrHajaMH. C BHX0JOB MHKpocxeM (BhBOAH 7 H 14)
npsiMoil M 3ajepXaHHHA CHrHaJW mnocrymalot Ha cymmatop (VT17,
VTI8 B kanane R—Y; VT20, VT21 — B kanane B—Y). B pexume
CEKAM B pesysabTaTe CyMMHPOBaHHSI LIBETOPA3HOCTHBIE CHIHAJH I10-
SIBASIOTCA B Kaxnoi crpoke. B pexume IIAJI cymmHpoBaHHE —
ycpedHeHHe CHTHAJIOB B ABYX COCEJAHHX CTpPOKax — nopamjsier Audde-
peHUHaNbHO-Ga30BHe HCKaXKeHHS M YBeJHYHBaeT pa3Maxu CHTHAJIOB
IO HOMHMHAaJbHHIX 3HaueHHH. LIBeTopasHOCTHHE CHTHaJK Yepe3 3MHT-
TepHHe mopTopHTenH VT19, VT22 u momcrpoeyHHe peryjasTopn pas-
Maxos R70, R78 noctynalor Ha coeguuutens X1.

B kauectse TakToBoro curxana aas I13C ucnosbsyloT CHHYCOH-
AaapHuf curaana 8,8 MI'n or renepatopa onopHo#i moanecymeii ITAJI
(suBog 15 D2). IlpenBapuTeNbHO TaKTOBHI CHTHAJ YCHJIHBaeTCs
tpauaucropom VTI0.

[TepekioueHHe peXeKTOPHHX (HILTPOB OCYLIECTBJSETCS YNpaBJs-
IOLIHMH HanpsKeHHSIMH, KOTophle (OPMHPYIOTCS BHKJIOUATENSIMH LBET-
Hoctu CEKAM u TTAJI. B mukpocxeme D1 ucnosssyior ynpasasiomee
Hanpsi)KeHHe Ha HaKoNHTeAbHOM KoHAaeHcaTope C20 cxeMH LBeTOBOM
cunxponusaund. B pexxume CEKAM 3710 HanpsiKeHHe yMeHbILIaeTcs
¢ 9,7 no 7,4 B. Iudpdepennnaapunit ycunnreap VI6, VI7 pacunpser
Nepenax HanpsiXXeHHs Ro 3HaueHHit 8/0 B. dto HanpsixkeHHe Hemo-

63



cpeicTBeHHO ynpasJjser kaiouoM VT2. B pexume [TAJI ynpasasiomee
HanpsixKeHHe CHHMaeTcsi ¢ BhBoAa 21 MHKpocxeMun D2,

O6a ynpapasiomux Hanpsixxenus yepes cxeMy HJIH, o6pasopan-
#yio npHogamu VDI u VD2 u ycuaurenem Ha Tpansucropax VTI5,
VT16, nocrynaior Ha BHBOA 4 coenunuTeNss X1. OuH obGecneumBalior
OTKPHIBaAHHE KaHaJla LBETHOCTH MO PeryJsTopaM HaCHILEHHOCTH (MH-
xpocxema MCA660).

Hacrpofiky kanana CEKAM B cy6Mozny/e HauHHAIOT C PEryJHPOB-
KH KODpPEeKTOpa BHICOKOYaCTOTHbIXx mnpejnickaxenufi L4C18. 3artem,
Bpallasi cepIeyHHK B KOHType 4YacroTHoro nerektropa L3C9, nactpa-
HBAIOT ero Ha cpenHiow uyactoty 4,33 MI'u. Ilpu stom cpabareiBaer
£xeMa LBeTOBOil cHHXpoHH3alUHH. Ha BhiBoge 20 MHKpPOCXeMH MOSIB-
JSIOTCSL LBeTOpa3HoCTHHe curHain. CepaeuHukoM B L3 H ABHKKOM
R18 ycranasnuBaior HyaeBylo Touky U]l Tak, uToGH YPOBHH YepHOro
B cHruajie Ha BoiBoje 20 coBmajanu ¢ MJOLlafKaMH (GHKCAaLHH B HH-
TepBasax crpoyHoro ramenus. B pexxume CEKAM tpansucrop VT6
floJiep>KHBAaEeTCs B PEXHMe HacHllleHHs. KojJjekTopHoe HampsiKeHHe
storo TpaHsucropa (okoJio 8 B) oTkpmiBaer VT2. 3atem ¢ moMolsio
ocuuagorpada, noakioyaemoro K sMurrepam VT11 u VT12, nposeps-
10T HaJIHYHe LBETOPa3HOCTHBIX cHrHamoB Eg_y M Ep_. npucyrcrsy-
OLIHX NMooYepefHO, uepe3 CTPOKY. YO6exnaloTcs, YTO TAKTOBHH CHrHaJ
nocrynaer Ha II3C (BmBoam 5D 3 u D4). Ha Beixogax cybmoayns
(BuBoan 1,2 X1) nmBeTopasHOCTHHE CHTHAJHW AOJXKHB GHTb B KaX-
Jnoi ctpoke. Ilorenunomerpamu R70 u R78 ycranaBiHBalOT HOMHHAJb-
#ble pasmaxu 3Thx curHanos (Ep_y =07 B; Eg_, =0,9 B).

B pexume I1AJI cHauana HacTpauBaloT Ha uacroty 4,43 MI'n mo-
Jsocosoit ¢puabtp L2C7. 3ateM 3aMuKaloT nepeMbiuKy X2 H TpuMMe-
pom C39 peryaupyior uactory ['YH Ttak, uto6n! ocuuanorpamMmsl lse-
TOpPa3HOCTHHIX CHrHasoB Ha BwBoAax 10 u 11 D2 Bpamannce ¢ MuHu-
MaJsbHOH ckopocThio. Pasmukalor X2 u y6exnatorcsi, yto PAIIY Bo-
#i1a B pexuMm ynepxanusa. [lpoeepsitoT pa3Maxu IBeTOpa3HOCTHHIX
CHFHAJIOB Ha BHIxofax cy6moayns. IIpm HeoGxomuMmocTH noabGupaior
s#oMHHaan R42 u R43.

KAHAJ I BETHOCTH MAJI HA JUCKPETHBIX 3JIEMEHTAX

DnexkTpHUYecKas cxeMa KaHaJja npHBejeHa Ha puc. 33. Ha Bxon
KaHaJjia moAaioT moJHHi useroBoii Buaeocurnan ITAJI. Liserosas nox-
#ecymas yepe3s Cl nmpoxoaut Ha 6a3y VTI. Tpausucrop VTI1 cayxur
#cnonHuTeNbHON uactbio APY uBerHoctH. B kauectse VT1 MoxHO
ucnonb3osath KT3127 unu I'T328. PeryaupoBka ycuseHHs OCYILECTB-
JsleTCsl H3MEeHeHHeM KOJIJIeKTOpHoro Toka. [lis 3Toro MeHsOT mocro-
sIHHOe HanpsikeHHe Ha Gase TpaH3HcTopa. IIpH OTCYTCTBHH BXOAHOrO
CHTHaJla KOJJIEKTOPHHA TOK paseH 3 MA. C yBenHueHHeM pasMaxa
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genbiiek Hanpsxenne Ha C16 ymenbiaercs. Konnexropuui ok VT?
npH 3TOM pacTeT, a Ko3QQHUHEHT nepeaaud Kackajaa Najpaer.

Aaementnl C3, L1, C5, L2 o6pasyior nosocoBofi GpHALTP, MOAABAS-
IOILKA COCTaBJISIIOUIHE CHTHala ApKocTH. PHALTP HacTpaHBaercst cep-
NeYHHKAMH KaTyulek TakK, 4ToGH IMoJoca MPONYCKaHHs COCTaBJANS
okoso 2 MI'n (3,3...5,3 MI'u no yposHio — 3 aB).

OcHoBoii GJoKa 3aJepXXKH siBasiercss TpaHaucrop VT2. Astorpanc-
¢opmMaTop B ero KOJIJEKTOPHOH LenH obecleuHBaeT COrJacoBaHHE C
BXOAHHM mbe3onpecGpasosarteseM ¥YJI3. MHaykTHBHOCTH 4YacTH 06-
MOTKH aBToTpaHcdopMaTopa, mnoikaioueHHoii Kk YJI3, nosmxHa GbiTh
paBHa corjacylomeil HHAYKTHBHOCTH, YKa3aHHOH B nacmopre ¥YJI3
(mas YJ1364-8 8,2 MxI'H).

CornacoBaHHe MO aKTHBHOM NMPOBOAHMOCTH oGecneyHBaeTcst pesH-
cropom R10. OtBon o6MoTKH L3 nosxeH COOTBETCTBOBAaThb MOJIOBHHE
BHTKOB.

BreixogHoi nbe3onpeoGpasoBaTesb  COMJIaCOBHBAIOT  HHAYKTHB-
HocTbio L4 H pesnucropamu R17, R18. B Touky coempHHEHHs pe3HCTOPOS
¢ ABHXKa noresuxoMerpa R14 nocrynaer Hesanep:kaHHbifi curHan. Ha
KOHuax oOMOTKH L4 BbinensiioTcs CyMMa H pa3HOCTb NpPSIMOrO M 3a-
AepXXaHHoOro cHriajos. B pesyabtate o6ecneunBaercsi pasgesenne
KoMnoHeHT Uy 1 Uy. DTH KOMNOHEHTH Yepe3 YCHJHUTEeNbHHE KaCKaJbE
VT3 u VT4 npoxoAsT Ha cpeAHHE TOYKH AHOLOB CHHXPOHHBIX [eTEK-
TOPOB afAHTHBHOro tHna. [las oGecneueHHs NEMOAYJSLHH CHTHAJNOB
Uy 1 Uy Ha C]l noxaioT omopHyio MojHecyuiyi, KoTopasi BHpaGaTH-
Baerca cucremoli PAITY. Cucrema PAITY cocrour H3 ¢asosoro ae-
tektopa (VTI10), TYH (VTI2) ¢ kBapueBniM pesoHatopoM ZQl B
BapukanoM VD9, a takxe ®HY C41R64R65C42 u ycuautens mocro-
sinHoro toka VTII.

Ha 6asy VTIO ¢ BeHxoma mosocoBoro ¢GHJbTPa MOJAETCSH CHIHAM
userHoctH. Tpausuctop VTI10 oTkpeiBaeTcsa cTpOGHPYIOLIMMH HMNYJIb-
caMH Ha BpeMs NpPOXOXKJEHHs B CHTHaJle BCOHIIEK nojaHecymed. Pe-
aucrop R52 oGecneunsaer HajexxHoe 3akpriBanue VT10 B maysax Mex-
Ry crpoGupyouumMH umMnysabcami. Koutyp B KonnekropHo#t uenn VT1Q
HacTpauBalOT Ha 4acToTy nojHecyiued. Ha cpeaHwoio Touky auonos
VD7, VD8 nonaercsi onopHHIil CHHYCOHAAJbHEI CHTHAJ ¢ KOJJIEKTOPa.
VTI2. B pesyiabTaTe M#eTeKTHPOBaHHS Bcnbilek Ha Buxoze DJI
(cpeausis Touka R59, R60) nosBasiioTCs HMOYJbCH C YepeayloLleACs:
NOJISIPHOCTbIO, COOTBETCTBYIOLHE MO BpeMeHH BcnmikaM. Ha suxone
OHY (6a3a VTI11) BHIeasieTcss MOCTOSHHAs COCTaBAAOINAS HMMOYJb-
COB, KOTOpas CYMMHpYyeTCsi C HamnpsixkeHHeM Ha AaBHXKe R62. Ecaw
¢asa 'VYH npaBuiabHa, npHpallleHHe NMOCTOSHHOA cocTaBJjsiolledi pas-
Ho Hyaio. Ecau ¢asa nmoaHecyumedt oTkJoHsiercs ot och B—Y, noss-
JisieTCsl MpHpallleHHe NOCTOSTHHOH COCTaBJIAIOLIEH TOrO HJH HHOrO 3Ha-
Ka. DTo nNpHpallleHue HampsixkeHHs Bo3jefictsyer uepes YIIT VTII
Ha Bapukan VD9. ITpu stoM ¢dasa I'VH mensiercs Tak, uro morpeii-

HocThb yMeHbluaercs. Ecau HauasbHas vyacrora I'VH paBHa uacrote
5—1288
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TIOAHEeCYledl, TO B YCTaHOBHBIUEMcCsi pexuMe ¢a3oBas MOIpeWHOCTb
®AIIY pasHa nymo. Korma HavaabHas uactota ['YH otanuaercs
oT fau, HO JIEXKHT B mpepesax NOJOCH 3axBaTa, B YCTaHOBHBILEMCS
pexuMe BekTop curuajsia [YH Gymer caBHHYT oTHOCHTesbHO ocH B—Y
Ha yroJ @o, HaseBaeMblli craTHyeckoil ¢as3oBoii omn6kor. ['eneparop,
ynpaBJ/isieMbii Hamnpsi)keHHeM, BHIMIOJHEH [0 CXeMe eMKOCTHOH Tpex-
ToukH. B koasektopHoii uenu VT12 Bkaouen kontyp L9C49, nactpo-
eHHblfi Ha fnx. DToT KOHTYp BXoauT B cocraB CJI curmana Ep_y. Ha
CI R—Y onopuas mnogHecymasi nocrynaer uepe3 ¢asoBpauiareb
C47R25, ob6ecrneunpatomuii casur 90°. IMogHecyumiass moaBoAHTCA K
cpeaneii Touke L6. B saBucHMOcTH OT TOro, Kakoi M3 anomos VD2
unu VD3 otkphiT, hasa onopHo#i nopHecylleil Ha BTOPHYUHOH OOMOT-
Ke L6 cocrasasier 90 uau 270°. IToouepenHoe oTKpbiBaHHE AHOAOB OCY-
LIECTBJsIETCA HaNpsiXKeHHeM NpPSIMOYro/bHOH (HOPMBI MOJYCTPOYHOH Ya-
CTOTH, BHIpa6aTHIBAEMBIM CUETHHIM TPHUITEPOM Ha TpaH3HcTtopax VT7,
VTS8. Tpurrep HempephBHO BeLETCS HMNYJbhcaMH OT GJioKa CTPOUHOM
passepTkd. Hauanbuas ¢dasa ero nmpoussosawna. [Toatomy moxer oka-
3aThCs, YTO MOJISIPHOCT AEMONYJHpOBaHHOrO cHrHana E;_y Gyzer

HenpasHJbHOA. s KoppekluH ¢asH TpHrrepa CAYXHT 6JIOK LBeTO-
Bo# cunxpoHusauuu (BLIC) na tpansucropax VTS5, VI6, VT5 — smut-
TEePHHI MOBTOPHUTENb, Ha 633y KOTOPOro MojaH co cpeaHell ToukH R57,
R58 BrixoaHo# curnan ®I B BHAe MOCJeAOBATEJNbHOCTH HMIYJIbCOB C
yepeayiollefics nosspHocTbio. YacToTa mocsenoBaTeNbHOCTH fe/2 paB-
Ha 7,8125 kl'u. B koanekropuoii uenu VT6 BK/IOYeH pe3oHaHCHHIR
kontyp C20C21L5, HacTpoeHHBII Ha 3Ty 4actoTty. Korna npuHHMaertcs
nporpamma ITAJI, Ha KOHType BHAeNsieTCs CHHYCOHAAJbHHIH CHTHaj
MOJNYyCTPOYHOH YACTOTH, (pa3a KOTOPOro KeCcTKO cBfi3aHa ¢ (asoh
KoMMyTauuu koMnoHeHTH Ur B Kojepe. IIpu npoxoxaenuu orpHua-
TeJbHHX MOJYBOJIH 3TOrO HanpsiKeHus oTKphiBaetTcs AHox VDI, oGec-
neuyHBasi 3aKPHBaHHE HAa KaXJo# BTOPOH CTpPoke TpaHaucropa VT7
cuetHoro TpHrrepa. Ecau Tpurrep paGoraer ¢ npaBHabHOR ¢as3ofi, ero
cocTOsiHHe He H3MeHsieTcd. IlpH HenmpaBHJbHOH (ase NPOHCXOAHT
KOppeKLHsl.

Korna npunumaercsa curHaa ITAJI, kaHaa LBETHOCTH OTKPHIBAaeTCs.
YnpapienHe OGLIYHO OCYLIECTBJSIETCS MO PEryJsiTOPY HacCHIEHHOCTH.
Hanpsixxenne, ynpasasioliee BKJIOYEeHHEM LBETHOCTH, BhipaGaThiBaer-
cs BunpsamuteseM VD12, C53. B pexume ITAJI nanpsikenne Ha C53
yMenbilaetcs, VT14 nepexoaut B HacHILEHHHA pexHM H Eynp crano-
BHTCSl OJIH3KHM K HampsiKeHHI0 MHTaHHA. OXHOBpPEMEHHO BKJIOYaeTcCs
pexekTopHuii ¢uaptp L11C54, HacTpoeHHHH Ha uactoTy 4,43 MIW.
dunpTp NoacoeauHsieTcs napaniensHo pexxekropy CEKAM.

Ynpaeasiomee Hanpsikenue APY userHocTH BHpaGaThBaercs
nerektopoM VD6, Ha KOTOpHIH MOJaercsi CHrHaJd C JONOJHHTEJIbHOM
o6motku Koutypa ®JI. Hanpsixxenne na C16, koTopoe ymeHbluaeTcs
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C YyBeJHYEHHEM aMIUIHTYAH BCHHIUEK, CAYXHT HalpsKeHHEM cMmelle-
HHsl HCIOJIHMTEJBbHOrO Kackaza APY (VTI).

Ilocne ycuanteneéi VT9, VT13 BkaioualoT coraacymiouyio cxemy,
3aBHCAILYIO OT THNIA TeJeBH30pa (CM. . 4).

PaccmoTpennas cxema HanGosiee THOHYHA AJsi AHCKPETHHIX KaHa-
aos TT1AJI. CymectByer MHOXecTBO ee MoAHdHkauuii. Huorna em-
koctb C43 BriGHpaloT mopsinka aecsiTkoB nukodapaxn. Torna monyyaer-
ca ¢asoBpamiatenb, U CHrHajJ, mnocrynalomuii Ha PJI, okasnBaercs
CABHHYTHIM MO OTHoLleHHI0O K curHany ['VH nHa 90°. B 3ToM cayuae
I'YH cessuBator ¢ CII R—Y uepes komMmyTaTop Ge3 ¢asospamaress,
koropuii neperocutcs B CI B—Y. Kouryp B BLIC MoxxHo 3ameHHTH
AKTHBHBIM (HJIBTPOM HJIH €MKOCTHHIM HaKOMHTEJEM.

BMectro komMMyTauiu ¢asu onopHofi moaHecyule MoXeT KOMMYTH-
poBaThcsi (pa3a curHasa IBeTHOCTH, mocrynaiomero Ha CJIl R—Y.

ITyreM HeGoJbIIMX mNepefesioOK PacCMOTPEHHHIA KaHaJ LBETHOCTH
MoxxHo nepeectd B pexkuM HTCJI. [Insa sToro BHKJIOYAIOT 3agepxal-
HHfi curHaJ (HalpuMep, Pa3MHKAIOT Lenb BXOJHOTO Mbe3onpeobpaso-
satens YJI3). OcraHaBiIHBaIOT CUETHHIA TPHrrep (OTKJIOYAIOT MOCTY-
flalolilie Ha Hero CTPoYHble HMNYJbchl). B TakoM pexxnme KaHan oGe-
cneyHBaet aemoAynasuuio curiana HTCLL 4,43 MI'u. Ias o6GpaGoTku
currana HTCL] 3,58 MI'n Heo6x0AHMO MepecTPOHTb BCe pPe30HaHCHLle
KOHTYpHl ¢ yacToTh 4,43 MI'u na 3,58. Ias 3Toro mOAK/IOYAIOT A0-
floNHHTebHBle KOHAeHcaTopsl. Ilotenunomerp R62 B pexxume HTCLL
CJIYXKHT ONEPAaTHBHEIM PEryJsiTopOM LIBETOBOrO TOHA.

KopoTko paccMoTpuM 0cOGeHHOCTH HacTpOiiKM KaHaja. [lpexae
8cero npopepsioT paboTocnoco6HOCTh HCMONHHTENbHOTO KacKaga APY.
Jas storo R4 ortkawoualor or C16 H monaioT Ha Hero HanpsiKeHHe C
JBHXKAa NOTEHIHOMETpa, MOAK/IIOYEHHOTO MEXAY HCTOYHHKOM +12 B
4 xopnycoM. Ha Bxon kanana nopator curiaa ITAJI. Bpamas moteH-
uHoMeTp, y6eXnalTcCsd, 4TO NpH yBeJHuYeHHH ToKa uepe3 VTI1 ko3p-
<¢ulLHeHT NMepefayH KacKaja yMeHbliaercsi. ¥CTaHOBHB ycuieHHe VTl
GJH3KHM K MaKCHMaJbHOMY, HAcTPaHBAlOT mnoJocoit ¢uabTp. Has
3TOro Ha BXOJA KaHa/la [MOAAIOT CHTHaJ OT reHepaTopa Kaualoulefics
qacToTH. [leTeKTOpHYIO roJloBKY NpHOOpa MOAKMAIOYAIOT K KOJNJEKTOPY
VT2. Koutyp L3C8 HacTpaHBalOT Ha 4acTOTy UBETOBOH NOAHecylieil
fin=4,43 MI'u. Cepnreunnkamun B L1 u L2 ycranasausaioT moJsocy
aponyckaHHs KaHaja okoso 2 MI'u. Ha Bxox xaHana mopaior curha
[TAJT ot kKonepa ¢ MoAy.asiuHeR CHFHAJIOM BEPTHKaJbHBIX IBETHBIX
fosioc. B konepe Buikaiouaior curian Ep_y. Tlpn npasnabHoM BKJIO-

q9eHuH BoiBORoB YJI3 cHruan Ha Kosiektope VT4 Gyaer sHauuTesbHO
MeHbLWHM, 4eM Ha koasekrope VT3. Bpameunnem asuxkka R14 u cep-
AeuyHdnkoB B L3 u L4 no6uBaloTcs moJiHOro mnojaBJieHHsi CHrHaja Ha
kossektope VT4. Bkawouaor B KoAepe Monyasiumio curiasom Ep o

v BHKMoyalor curian Eg_y. Curnan ua xoanekrope VT3 mosxeH
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+128 6biTh mopasyeH. UToOn o6GecneuyHTs XOpo-
Hiee pa3feseHHe CHTrHaJoB 6JIOKOM 3ajepiK-
KH, MOHTaX €ro AOJIKeH BHINOJHSTbCS KO-

k1 POTKHMH NpPOBOAHHKAMH, Napa3HTHas CBA3D

s h5% Mexay KoHtypamu L3 u L4 cexeHa x mu-

um SS¢ V01 HUMyMY, pesucropn R17 u RI18 ponxkubi
> Hi— > ]| umers Tounocts 2%.

KQs5225 Cmpes IlepexoadaT K HacTpofike reHepaTopa

#2 onopHoft moanecyme#. IloaGupas snade-

S Hue R32, noGuBaloTcsi, 4YTOOH CHTHAJ Ha

KoJssiekTope VTI0 npucyrcTBOBasn TOJBKO
NpH NPOXOXAEHHH CTPOOHDPYIOIIHX HMIYJb-
ll;::. C:S:I;og:;% e ::g;ﬁ:: COB, KOrla MepefaloTcsl BCHLIIKH UBETOBOR
coB u3 curnanos SC wmm SSC  NMOAHECYILIEH.
Ecan B TeneBH3Ope HMeeTCsi CHTHaJ%
SSC uau SC (3YCLIT), To Heo6XOAHMO BHIAEJNHTH H3 HEro cTpobHpY-
IOLHe MMIYJbCHl, KOTOpHE H mogaloT Ha 6a3y VTI0. las BueneHus
CTPOGHPYIOLIHX HMNYJbCOB MOXHO HCNOJb30BaTh CXeMY, IPHBEAEHHYIO
Ha pHc. 34. Bpamas cepaeuHHK KOHTYpHOIi Katywku L8, no6uaior-
Csi YBEJHYEHHS A0 MaKCHMyMa aMIUIMTYAH BCOHIIEK Ha KOJJEKTO-
pe VTIO.

BrinausaioT oguH U3 BHBOJAOB C43 H NOAKJIIOYAIOT BXOA OCLHJJIO-
rpada k kKoaaekropy VTI2. Y6exnatores,, uto I'YH paGoraer. Ilepe-
HOCAT BXOA ocuuJjjorpada B uenb KoJsaekropa VTI3. Habawgpaior
Bpallaloylocss BOKPYT OCH BPeMEHH OCHHJJIOrPaMMy ILBETOPa3HOCT-
Horo curiana E}_,* Bpamas asuxok R62, npubanxaior uacrory Gu-
eHufi k Hyao. BnauBalor Ha Mecto C43. Cucrema PAITY ponxua
BOATH B pexHM ypepxaHusi. Ha koanekropax VT9 mu VTI13 uabaio-
AalOTCsl HEMOABHXKHHIE OCHHJIOorpaMMel curianos Ep y v Ep_y mouo-

XKuTeAbHOA mossipHocTH. Ecsau 60K 3amepKKH HacTpPOeH HeTOYHo,
(OpMH 3THX CHrHAJIOB HCKAXalOTCH.

IMonpcrpofiky ocyuiecTBasior pesuctropoM R14 u cepmeyHukamu B
KOHTYpPHBIX KaTywkax L3 u L4.

Iocae atoro, spamas cepieyHukd B L6 u L9, yseauuusalor no
MaKCHMyMa pasMaxH JAeMOLYJIHPOBAHHHIX IIBETOPa3HOCTHHIX CHIHAJ/OB

r—y B Eg_y.

B pexnme HTCL] Ha BXOmax CHHXPOHHHIX J€TEKTOPOB MPHCYTCTBY-
eT KBaJpaTypHHH CHTHaJ LBETHOCTH C HepasJeJieHHRIMH KOMIIOHEH-
tamu Uy u U, [Tostomy ¢opMa KeMOLyJHPOBAHHBIX CHTHAJOB OKa-
3HIBA€TCS B CHJBHOM CTelleHH 3aBHCAILEH OT TOYHOCTH KBaJpaTypht
ONOPHHX MOJHECYIIHX H NPaBHJIbHOCTH HACTPOHKH KOHTYPOB CHHXDOH-
HBIX IETEKTOPOB.
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CYBMOAYJIb NAJI AJig CEPHAHOIO MOAYJA ML-31

Cy6mony. b ycTaHaBJHBAeTCS B COEAHHHTENb, PACIOJOXKEHHBIA

da monysne MLI-31 pagom c YJI3.

dJieKTpHYecKasi cxeMa cyGMoayJas npuBedeHa Ha puc. 35. OcHoBy
€e cocrasJjsier MHKpocxeMa K174XA28 co cTaHRapTHBHIM BKJIOYEHHEM.
OTaHYHTENbHOH OCOGEHHOCTbIO CYOMOAYJsl SIBJASETCSl HCIOJb30BaHHE
HECKOJIbKHX KJ/IOYeBhIX KacKajoB Ha TpaH3HcTopax. Tpansuctop VTI
Boikaoyaer K174XA16 npu npueMe curHana [1AJI. Tpausucrop VT2
ofecrneyHBaeT MNOAKJIOUEHHE K KaHaJy SIDKOCTH (BXOJ JIHHHH 3a-
Aepxkn DT2) ponosmutesnHoro pexxkektopHoro ¢uabtpa L2C11 Ha
gacrtoty 4,43 MI'n. Tpausucrop VT3 ynpaBasiercs BbIK/IOYaTeNeM
usetHoctd K174XA16. Ou 3akpuBaer kaHan [1AJI, korga npuHdMa-
ercs curian CEKAM.

Tpansucrop VT4 obecneunBaeT NpHHYIHTEJIbHOE BHIKJIOYEHHE Ka-
Hana TTAJI kaiouoM, oGbeAHHEHHBIM C PEryJsiTOpOM HAaCHILEHHOCTH.

Ilpu ycranoske cy6moayas [1AJI xkenateqbHo 3aMeHHTb ¥YJ1364-5
#Ha YJI364-8 unu umnoptayo ¥YJI3, o6ecneuuBaromyio Hopmul ITAJI.
B kpaiineM cayyae MOXHO HcHosb3oBaTh ¥YJI364-5, coraacyiomue
3JIEMEHTHl 1JIs1 KOTOPOi Nogo6paHbl ¢ NOMOILBIO CTeHXAa pHuC. 8.

HapexHocts pa6GoThl cy6Monynsi ¢ Takoit ¥JI3 Gymer HeBHCOKOM.
Tlpu u3MeHeHHH BHellHeli TeMnepaTyphl H B Npoliecce CTapeHHs 3Je-
MEHTOB HacTpoiika cy6Moaynsi MoxeT HapylHtbcs. Ilpu sToM Ha
LBETHOM H300pajKeHHH NOSIBJSIETCS CTPOYHASI CTPYKTYpa.

NMPUCTABKA NMAJ1 HA MUKPOCXEME K174XA28

INpucraBka (puc. 36) comepxut kaHan userHoctd I[TAJ] Ha
muKpocxeMe K174XA28, cxeMmy corsacoBaHHsi ¢ TeJieBH30poM H ¢op-
mupoBaTteib curHajsa SSC. YcTpoiicTBo HoC/IeIHHX ABYX 3BeHbEB 3a-
BHCHT OT THMNA TeJeBH30pa, AJs KOTOPOro npeiaHa3HauyeHa NMPHCTABKa,
H noapo6GHO paccMOTpeHO B I'l. 3 H 4.

[Tonnblfi BETOBOM TeJEBH3HOHHBIN CHrHAJ Yepe3 SMHTTEpPHHI IO-
sToputesib VT1 nocrynaer Ha nosocopoii ¢puabtp L1C3 curnana uer-
HOCTH, HacTpoeHHHIil Ha uactoty 4,43 MI'u. Ilosoca nponyckaHus
¢uabtpa cocraBaser 1,5 MIn (a0o6poTHOCTp paBHa NpHMepHO 3).
CorsacoBanne ¥YJI3 DT! o6ecneynaercsi pesucropaMu R6, R8 u
Katywkamu L2, L3. TlepeMelienneM asuxka R8 perynaupyior pasmax
3aJepXaHHOro CHrHaJja, a cepieyHHKaMH B L2 u L3 —ero ¢asy.
Pasgenenne komnonent Uy u Uy obecneuHBaercsi, ec/H NPaBHJbHO
BKJIIOYEHH BHIBOABI Mbe3onpeo6pasoBatened YJI3. Ykasannas Ha cXe-
Me HyMepalwusi BBIBOLOB COOTBETCTBYeT oTeuecTBeHHol YJI364-8 u
GosblunHcTBY umnoptHux YJI3, takux, kak DL600, DL710, DL711.
HauanbHas uyacrora 'YH ycranasnusaerca tpumMepom Cl12. Kaap-
UeBHi pe30HaTOp HoJXKeH OHTb paccyHTaH Ha yacrory 8,867238 MIu.
MoxHo, HaNlpuMep, HCMOJIb30BaTh OTEYECTBEHHHIH pe30HaToOp THNA
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PK172-TB-1 (O00338.28 TY). Ha BHX0AaX CHHXDOHHHX AEMOAY-
JastopoB (BeBoAH 10, 11 MUKpOCXeMBl) BHAEJAOTCS IIBETOPa3HOCTHHIE
CHTHaJl BHIOTpHLATeNbHOR nojsipHoctd. B pexxume ITAJI nocae cpaba-
THBAHHSl CXeMbl IIBETOBOIi CHHXPONH3allHH IMOCTOSIHHOE HampsiXXeHHe
Ha BHBojax 5, 10, 11 ysenuynBaetcs ¢ 4 10 xo 8 B, a Ha BuBoge 21
(Bbix0J BBIKJIOYaTeNds BeTHocTH) ¢ 0 no 12 B. TpansucTopHuifi K104
VT2 nepesBoaut cxemy corsiacoBanusi B pexxum ITAJI u BKalouaer pe-
KeKTopHbIi ¢uabTp L5C24, HacTpoeHHui Ha uacroty 4,43 MIu.
DuIbTP MOACOCAHHEH K KaHaJy sIPKOCTH JeKojepa mapaJuleibHo pe-
)kekropy CEKAM.

Ipexpae ueM NMpUCTYNHTb K peryJjHpoBKe cxeMbl KaHasa ITAJI, ne-
06X0MMO TOAKJIOYHTb K TeJeBH30pPy ¢opmupoBaresp SSC u y6Ge-
JAuTbcs B ero pa6otocmoco6HocTH. Ha Bhixose ¢opMupoBaTens m0MXK-
Hbl BHJIEJASTbCH KOMOGHHHPOBaHHbBIE CTPOOHPYIOIHE HMIYJbCH C 006-
muM pasMaxoM HampsixeHHs 8...10 B. YpoBenb racsillux cTPOYHBIX
HMIYJIbCOB MOJIKEH COCTaBJATh 4..5 B, a uMmysabcoB ramenus mo-
Jeit 2...3 B.

Hacrpoiika npHcTaBKH HayHHAeTCs C PEryJHPOBKH IOJOCOBOrO
¢uaptpa L1C3. Ha BXox NpHCTaBKH IMOAAIOT MOJHbIA IIBETOBOM BH-
neocurdan ITAJI u ycranaBiuBaloT cepAevyHHK KaTywiku L1 B Takoe
N0JIOXKeHHe, KOr4a aMIVIHTyAa CHTHaja I[BETHOCTH Ha BhiBoje 1 MH-
KpPOCXeMbl OKa3blBaeTcsi MaKCHMaJbHOH.

ITocne storo mpoBepsitoT Hajauuue KojeGanuit [YH na BmiBoze 15,
TIOAKJIOYAIOT OCIHJJIOrpad K OZHOMY H3 BBIXOJOB MHKpDOCXeMbI (Ha-
npuMep, K BeiBoay 11) u 3ambikaior mepeMbiukd X1 u X2. IlepeMblu-
ka XI Boikaioyaer ®AITY, a X2 — npuHyAHTeIbHO OTKpHIBaeT KaHal
uBeTHocTH. Ha BHIXOZax MHKpOCXeMbl NOJIKHBI MOABHTbCS HEeCHHXPOH-
Hble IIBeTOPA3HOCTHHE CHI'HAJbl, OCIHJIIOrPaMMbl KOTOPbIX BpallaloTcst
‘BOKPYT ocu BpeMeHH. Perynupys tpummep C12, mpubaukaioT 4acro-
Ty BpallleHHsi ocuHJJorpaMM K Hy.io. Ilocae 3toro pasmbikaior XI
# X2. OcuuajorpaMMbl L[BETOPA3HOCTHBIX CHTHAJIOB Ha BBIXOJaX MH-
KpPOCXeMbl JOJIXKHbl GBITb HEMOABHXHBI, a TNMOJSIPHOCTH OGOHX CHrHa-
JIOB — OTPHILATeJbHBI.

IlepexomsaT K HacTpoiiKe 6JiOKa 3aflepXKKH. YCTaHaBJIHBAIOT JBH-
Kok R8 B kpaiinee HHXKHee nosoxenue. [1pu nmepememennu aBHxKa R8
‘BBEPX aMILIMTYABl JEMOAYJHPOBaHHBIX CHrHaJoB Ha BuiBojax 10,11
JOJIKHB yBeJHYHBaTbcs. ECIH OHH yMeHbIIAIOTCS, CJHeAyeT HepeKJo-
YHTb KOHIB OJHOro M3 mbesompeoGpasoBaTeneil YJI3. 3ateM BBIKJIO-
4aloT B Kojepe Moayasiuuio curiasom Ep . Bpamaior asuxok R8
‘A cepieuHukH B L2 u L3 mo Tex mop, moka cHrHaa Ha BaiBoje 11
(momexn ot E;_y) He craHer G6JH30K K HyJio. BkiwuawoTr B KoAe-
pe E¢_y # Buikmodator E;_y . Curian na BuiBoje 10 1o/keH oTcyTcrT-
BoBaTb. BkioualoT 06a MOAYJHPYIOIIMX CHTHAJa B Kojepe H y6ex-
HaloTcsl, 4To Ha BHBogax 10, 11 mpHCYTCTBYIOT HeHCKaXKeHHHE JeMOo-
_AYJHPOBaHHble CHTHAJIbl, aMIVIHTya KOTOPHX NMPHMEPHO BJBOe 60Jb-
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e, ueM npu pasomkHyToii lenn YJI3. TIoACOEAHHAIOT BHIXOAH CXEMH
corjacoBaHHsl K JAeKoiepy TeiaeBusopa. [lpoBepsioT mpoxoxnenue
CHTHAJIOB Ha KHHECKON M HaJeXHOCTb BBHIKJIOYEHHs KaHaJja LBETHO-
ctu CEKAM.

NPHUCTABKA NMAJ HA MHKPOCXEME TDA4510

DnekTpuueckasi cxeMa NPHCTAaBKH mpuBeleHa Ha puc. 37. Ha
BXOJ NPHCTAaBKH MOCTyNaeT MOJHBIA 1BeTOBOH BHAeocurHan. CurHan
LIBETHOCTH BHAesieTcs moJjocoBbiM ¢uabtpoM L3C10, HacTpoeHHLIM Ha
yacToTy ueroBoii nopuecymeii. Yacrora I'YH noxcrpannaercs TpHM-
mepom C3. Pasamax 3aJepXKaHHOro CHrHaja peryJHpyercs NMOTEHIHO-
metpoM R7, a pasa — cepreunwkamu B Katymkax L1 u L2. Ykasannas
Ha cXeMe HyMepalHs BbIBOLOB JMHHH 3a/lepXXKH COOTBETCTBYeT 60Jb-
wHHCTBY coBpeMennnx ¥JI3 ITAJI. Ha sbixonax TDA4510 (sbiBoasi 1,
2) BLIAEJSAIOTCS LBETOPA3HOCTHHE CHrHaJbl OTPHIATENIBHOH MNOJAPHO-
ctd. OHH MOJABOASITCH K TeJEBH30Py uepe3 CcOorjacylollyio cxemy, Bbl-
noJIHEHHe KOTOPOH 3aBHCHT OT THNA TeJleBM30pa H KOTOpas paccMoT-
pena B ra. 4. Kawou Ha tpansucrope VTl oGecneunBaer 3akphiBaHHe
BLIXOAHHIX KackagoB Kanasa nsetHoctd CEKAM B pexume [TAJL
UTo6H YMEHBUIHTL I:OMeXH oT uBetoBoii moanecymeii ITAJI, moxer
6bLITb MCNOJb30BaH JAONOJHHTENbHbIH DeXEKTOpHbIH (HJILTP B BHAE
NIOCJeJOBaTeJbHOTO KOHTYypa, HacTpOEHHoro Ha wactoty 4,43 MIw.
OZMH KOHell KOHTypa moAkJiouaioT Kk pexekropy CEKAM, a propoit —
K Kosuektopy VTI.

VYerpoiictBo ¢opmupoBatenss SSC TakXe 3aBHCHT OT THIIA TeJe-
BHM30pa, K KOTOPOMY NOJKJIO4aeTcsi npucraBka. HauGosee mpoct oH
nast tenesusopa 3YCLT, rae nocratoyHo o6eCHeyHTb CJOXKEHHE CHr-
Haaa SC u uMnyJabcoB raueddst mnoseit. Mukpocxema TDA4510 ue
paGotaet ot curHana SC.

HacTpoiika npHCTaBKH MaJo 4eM OTJIHYAeTCs OT HACTPOHKH CXeMBbi
c K174XA28. CHauana cepAeuHHKOM KaTylukH L3 o6ecneuuBaior Ha-
CTpOBKY noJsiocoBoro ¢uabtpa Ha uyactoty 4,43 MI'm. 3areM, yGeaus-
much, uto ['VH ¢yHkuuonupyer, saMmboikalor nepeMbiuky X1. Ilpu stom
NpHHYAMTEJNbHO BKJouaercs kanay usetHoctd ITAJI. Ha Bwixomax 1,2
NOSIBJSAIOTCH OGHEHHsI MeX/Jy ONOpPHO/ MOoJHeCcyllledl H CHrHaJoM UBeT-
HocTd. Bpamas tpummep C3, yMeHbIIAIOT 4acTOTy GHEHHH A0 HYJs.
ITpu 3TOM ocuH/JIOrpaMMBl IIBETOPa3HOCTHBIX CHIHAJIOB Ha BHBOJAAx 1,
2 OKa3bBalOTCs B NOJIOXKEHHH HeyCTOHYHBOro paBHoBecHsi. PasMbi-
kaior nepeMuuky XI. ®a3oBasi aBTonoACTpOfiKa YacTOTH JAOJXKHa Ile-
peiiTn B pexXum yhaepxkanus. HanpsixeHue Ha BbIBoJe 16 yBenHuHMBa-
erca 10 12 B. Ecan cxema corsiacoBaHHsl NOAKJIOYEHAa K TeJEBH30DY,
to KaHaa userHoctu CEKAM 3akphiBaercs, a Ha 3KpaHe MOsIBJIseTCS
usetHoe H3o6paxenue [1AJI. [Tocse atoro HacTpauBaioT 6JI0K 3aJ1epiK-
KH MO TOill JXe MeTOAMKe, YTO M B CJydYae NPHCTaBKH Ha MHKpocXeMme
K174XA28.

76



CNNHCOK COKPAWEHHA W OBO3HAYEHHA
NPHHATHIX B KHHTE

AO — aMNAHTYAHBIT OrpaHHYH-
Teab

AC — aMnaHTYAHBIA CeJeKTOp
AT — artrenioaTop

BLIC — 6a0k 1BeTOBOA CHHXPO-
HH3aLHH

BY — 60k ynpasJenust
'K — renepaTop KaapoBoOil pas-

BEPTKH
T'VYH — renepaTop, ymnpaBasieMbiit
HanpsKeHHeM
JAITY — neTekTOp  MOJYCTPOYHOMH
4acTOTH
JAC — metekTop COBNajeHHil
Ka. — ko

KIT — komnapatop

[TP — nepek/oyaTesib pexxHMa
[1® — nosnocosoit GpuaALTp

PK — peakTHBHHI KacKal

CI' — cxeMa raueHust

CII — cHHXDOHHHI JeTeKTop

CKH — ceneKTOp KaJApOBHX HM-
11yJbCOB

CCH — ceNleKTOp  CTPOUHBIX HM-
nyJbCcoB

CT — cueTHnlit Tpurrep

TII — tpurrep lIMutra
Y — ycuautens

®B — ¢dasospamarenn

®J] — da3oBHit KeTeKTOp

®H — dopmupoBaTesp HMIyJb-
coB

YJI — 4acTOTHHH jeTexkTOp
9K — 3/1eKTPOHHHA KoMMyTaTOp

E’r; E’c; E’s — cHrHaNH OCHOBHHX 1Be-
TOB

4 . .
E’r—v; E’s—y; E’c_y — UBeTOpa3HOCTHHE CHrHAJM

E’y; E’v — MOAYJHpYIOUHE CHrHaJH
B Kozepe ITAJI

Eynp — ynpaBasiiontee  Hanpsxe-
HHe
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— HanpsKeHHe OT MepeKJio-
gateass ITAJI/CEK

— curHaan usetHoctH I[TAJI

— CHMFHaJ BCNBILIKH

— gacToTa KaJapos

— yacToTa moJef

— YacTOTa CTPOK

— YacTOTa 1BETOBO# NOJHe-
cymteit
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