2. TeneBusopsbl pupmbl PANASONIC Ha waccu MX-
3C: TC-14L10R, TC-21S2, TC-2150R/ RS, TC-
2155R,TX-2I50TS/RS, TX-2170T/R

2.1. Obwume cBepeHus
dupma PANASONIC ucnonb3syet waccu MX-3C B uenon ramme moaenen, Hanpumep, TC-14L10R,
TC-21S2, TC-2150R/RS, TC-2155R, TX-2150TS/RS, TX-2170T/R v ap.
TeneBusopbl paccyuTaHbl Ha 06pPabOTKy CMTHaNOB BCEBO3MOXHbLIX CTaHAAPTOB, HO HA POCCUNCKWUIA
PbIHOK  MNOCTaBRATCA  MOAENW, nNpeaHasHadeHHble AnA  obpaboTkum  curHanoB  CTaHAapToB

PAL/BG/SECAM/DK/NTSC 4,43. Takux TeneBuM3opoB AOCTAaTOMHOE KOMNMUYeCTBO, HO Byaem paccmartpu-
BaTb Hanbonee pacnpocrpaHeHHble moaenu TC-2150R/RS.

OcCHOBHbIE NapaMeTpbl TENEBU3OPOB CNeayoLLUE:

CUHTE3aumMa HanNPSXeHUN (ABTOMOUCK) ........vuvveevnenennnnn. .60 kaHanos.
AnanasoH HaNPSHKEHNA NUTAIOLLEN CETU .....c.cceeennenennn... .110...240 B.
4aCTOTA NUTAIOWEN CETU .....oooeviiiiiiiiiiiiiiieei, .50/60 Iy,
notpebnsemasi OT CeTn MOLHOCTb He Bonee .................... .95 BrT.
notpebnsemasi MOLHOCTb B AEXYPHOM PEXUME ................. .10 Br.

BHewHun sug mogenu TC-2150R/RS nokasaH Ha puc. 2.1.
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Puc. 2,1.

OcHOBOW KOHCTpyKUUK TenesBu3opoB ABnseTca 6asoBoe waccu MX-3C, Bkrtovatolee OCHOBHyK nnaTy A (B

HeKoTopbIX Mogensx E), Ha KOTopoi pacnonoxeHo noaasnstolee GONbLIMHCTBO AeTanei U ycTpoWcTB TeneBuaopa, a
TaKke nnaTy KoMMyTaluu curHanos MS.

BHewHui Bua tenesusopos "Panasonic TC-2150R/RS"

M3 puc. 2.2 BUAHO, 4TO NOMUMO 6a30BOro LUAcCK B COCTaB TENEBU3OPOB BXOAAT: KOPMYC C 3afHEeR KPbILIKON,
kuHeckon (A51JXS95X ansa moaenu TC-2150R vnun S4HGB99XB ansa mogenu TC-2150RS) ¢ oTknoHsaoLWeh cuctemon
(TLY35301F ans nepson moaenu unu NKY35301F ana BTopoM), nnaTta kuHeckona L (B HekoTopbix moaensx Y) ¢
BULE0YCUNUTENAMM, AUHAMUYECKUe ronoBku 1 NyneT ynpaenexus (MAQY).

2.2. OpraHbl ynpaBneHua u npoueaypa HaCTPOMNKU

Bce dyHKLUUKM ynpaBneHusa u perynupoBOK OCYLLIECTBASIOTCA C NOMOLLbLIO KHOMOK YNpaBneHnsa Ha ne-
peaHen naHenu Tenesusopa unu MNAY (puc. 2.3 n 2.4).

[aHHble TeneBn3opbl COBEPLLIAIOT aBTOMAaTMYECKMn NOUCK no gnanasoHam VHF (MB) u UHP (OAMB).
Mocne 3aBepLueHUs NOMCKA HauNy4llee KayeCTBO HACTPOWMKM KaXOOro kaHana aBTOMAaTMYECKU 3anomu-
HaeTca NocneaoBaTenbHO ANSA KAXA0ro HOMepa NpPorpamMmbl.

PeXxum aBTOMaTU4YECKOro NOMCKA MOXHO BbliOpaTb HaxaTuem kHonkun FUNC Ha nepeagHen naHenu

TaK, 4ToObl B BEPXHEN YACTM 3KpaHa NosABMNUCb Homep nporpammbl (1) n Hagnucu "AUTO SRCH VL" u
"6,5 MHZ AUTOQO".



= ’::'-_
N

\\

*Puc. 2.2. PacnonoxeHue nnat y3nos u gertaneun B tenesusopax "Panasonic TC-2150R/RS": 1 —

TIOHep; 2 — ' AWHaMUYeCKUe ronoBkW; 3 — NPUEMHUK AUCTAHUMOHHOrO ynpaBneHus; 4 —

(PUPMEHHbBIN WNNbAUK;
5 — KHOMKa BKNIYEHUA NUTAHUA; 6 — NPOBOMOKA C NPYXMHOW, 3a3emMnaoume aksagar; 7 —
BUHTbI KpPEenneHns KMHeckona; 8—kKuMHeckon; 9—mMarHuToctaTtuyeckoe yCTpOMCTBO CBEAEHUS;
10—neTna pasmarHunymMBanus; 11 — OTKNOHAKLWAA cuctema; 12— 3awmTtHoe Konbyo; 13 —
NPOKNaaoyHble KNUHbA; 14 — KPOHWTEWH C KHOMKamu ynpaeneuus;, 15 — nesas
HanpasnAwwWasn waccu, 16 — npasas Hanpaesnawwaga waccu; 17 — nynbT ANCTAHUMOHHOIO
ynpasneHuna; 18 — kpollwka nynbTa; 19 — ceTeBon NpoBoa C BUNKOW; 20 — 3a4HAS KpblLUKa
(koXkyx); 21 — Kopnyc



Puc. 2.4.

Puc. 2.3.
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PacnonoxeHue KHONOK ynpaBneHua, aatynka 1Y n nHgukatopa nuTaHusa Ha nepeaHen naHenu
Tenesunsopos moaenen TC-2150R/RS; 1 — KHOMKa BKAKYEHUA NUTAHUA, 2 — WHAUKATOP
BKMIOYEHNA NUTAHUA; 3 — OKHO MNPUEMHUKA AUCTAHLUMOHHOrO ynpaBneHusa; 4 — KHOMka

BblOOpa dyHKUMK; 5 — kHONka BbIGopa pexuma TV/AV; 6 — KHOMKU PErynUpPOBKU TPOMKOCTH;
7 — KHOMKK BbIOOpa HOMEpa NporpamMmsl

PacnonoxeHnue kHONok ynpasneHus Ha MNAY u ux HasHadeHune: 1 — BbIOOP pexxuma Tanmepa;
2 — npaMoi BbIGOp HOMepa nporpaMmmbl; 3 — Hopmanusauusi; 4 — BbIGop yHKUMK; 5 —
BKMIOYEHWE NUTAHUA; 6 — BbIKNIOYEHUE 3Byka; 7 — Bblbop pexuma TV/AV; 8 — Bubop
HOMEepa NporpamMmei;

9 — perynupoBka rpomkoctu; 10 — BbIGOp ABYX3HA4YHOrO0 HOMepa nporpammbl; 11 —
NOBTOPHbIN
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Puc. 2.5. MNMocnepoBatenbHOCTb NepekntoveHnn QyHKUMI (N0 KONbLy) Npu Haxa4dun kHonku FUNC



Ha)kumaroT KHONKY yBEJIMUYECHHUS TPOMKOCTH HA NEPEAHEH NMAHEIH, U B HIDKHEH YaCTH 3KPAHA MOSBJIIETCS IIKAIA C
HEepPEMEINAFOIUMCS KyPCOPOM, YTO CBHCTEIBCTBYET O Hauyale Moucka. Haumyuyinee nonoxeHHe HaCTPOUKU
ABTOMATHYECKH 3aIIOMHHACTCSI.

Haxaimas va kaonky FUNC mox#HO BeIOpath cocrosaue "COLOUR", x0TOpoe BEPHET TEICBU30P K OOBIMHOMY
HMPOCMOTDY.

Ha puc. 2.5 moka3aHa nmociaea0BareIbHOCTh NEPEKIFOUYCHHS (DYHKIHH (10 KOJBILY) IPH KKIOM HAXKATHH KHOIKH
FUNC.

[Tone3Ho UMETH B BUY, YTO JJI MOTyUCHHS 00JIEC YETKOTO H300POKEHHU JKE MPH ABTOMATHUECKOM PEXKUME
MO>KHO o0Oparutbcs k pexumy "COLOUR SYS", a ans moryyeHus 60Jee 4eTKoro 3Byka — k pexxumy "SOUND
SYS".

Jl1st py4HOro moucKa nporpaMM HaOKaTHEM KHOIKH BIOOpA HOMEPA MPOrpaMMbl BBIOMPAIOT HYXKHBIH HOMEP U
HakatueM kHonku FUNC BeiOupatot cocrostHue pyuHoro moucka "MNL SRCH". [Touck HAYHETCS MOCNIC HAXKATUSA
KHOTIKH PETyJIHMPOBKU TPOMKOCTH + (BBEPX) MM - (BHU3). Haumyuinee nonoskeHHe HaCTPOHKU KXKI0TO KaHana
ABTOMATHYCCKHU 3alIOMHUHACTCA. J{J11 BO3BpaTa TEICBU30pa K HOPMATIBHOMY PEXKHMY MpocMoTpa kHomkoit FUNC
BeIOHparoT peskuM "COLOUR". Kak u B ciyyae pe)xuMa aBTOMaTHYECKOTO MOMCKA, I MTOJIyYEHHUs 00JIee YETKOTO
n300paskeHus Hago ooparuthkes k pexumy "COLOUR SYS" a s noxxyyeHus 6071ee YeTKOTo 3ByKa — K PEKHMY
"SOUND SYS".

Pexum TouHoit Hactpoiiku "FINE TUNE" BeiOupaercsa kaonkoit FUNC Ha ToM kaHaje, rae TpeOyercs yIIyUuleHue
HacTpolku. OOBMHO 3TO TPEOYETCA MpH CNAaOBIX CUTHANAX WM MPHU YCJIOBHH MOCTOSHHBIX paauonoMex. Haxaruem
KHOTIKH PETYJIHPOBKU IPOMKOCTH (+ HJIH -) TOOHBAIOTCA HAMJYYIIETo H300paxeHui. [Ipu 3ToM ciioBa OT HOMepa
MPOrPAMMBI B JICBOM BEPXHEM VIJIy SKPaHA MOSABIACTCS CUMBOJ " ¢ ", yKa3bIBAIOLIMIT HA OTKTFOUCHHE (PyHKIuU APU
(AFC). Y onare U1 BO3BpATa TEIEBH30Pa K HOPMATBHOMY pexuMy padoTsl kHOMkod FUNC BRIOMPAIOT pexumM
"COLOUR".

OT™MeHa pe:kuMa TOUYHOI HACTPOIiKH, T.0. BKTIOUCHHE 3aHOBO (yHKIuH APY (AFC) cBOIUTCA K CleayromeMy.
Bp1OuparoT HOMEp MPOrpaMMBbl, KOTOPYEO XOTAT BO3BPATUTh K ABTOMATHUYECKOH PEryIHPOBKE YACTOTHI MMPUEMA.
Knonkoit FUNC BBIOMPAIOT pexHM pPyYHOTO MOMCKA M, KOPOTKO HAKMMAH HA KHOIIKY

PETYJIHPOBKU TPOMKOCTH (+ WM -), TOOUBAKOTCS UCUE3HOBCHUA CMMBOJIA " M " crieBa oT HOMepa mporpammsl. J{ns
BO3BpATa TEJICBU30PA K HOPMAIBLHOMY pexkuMy nmpocMorpa kHonkoi FUNC seiduparor pexxum "COLOUR".

2.3. CTpyKTypHas cxema

CrpykrypHas cxema TeneBu3opoB ¢upmbr PANASONIC na maccu MX-3C npeacrasieHa Ha puc. 2.6.
PanuocurHan BemaTeIpHOTO TENEBUACHHUS MOCTYIIACT HA AHTCHHBIA BXOJ BCEBOJHOBOTO CEJIECKTOPA KAHATIOB
(TOHEpA), PaCMOJIOKCHHOTO HA IIJIaTe A, rie MPUHHMAaeMble CHTHAJBI peoOpa3zytotcs B curdan [T4. [lepexmouenue
JIMana3oHOB TIOHEpa obecneunBaeT Mukpocxema IC1103 (AN5071), koropas ynpaBiaseTcs KOMAaHIAMH OT
MuKporpoueccopa ynpasiaeHus 1C1101. Ha TroHep Bo3aeHCTBYET Takyke curHai ¢ Mukpocxemsr 1C102
(MC14066BCP) sBsmroweiics nepexrouareneM peskuma AITY.

C Beixoga TroHepa curHai [T yepes ¢unstp Ha [TAB X101, ¢popmupyronmii HEOOX0IUMBIC YACTOTHYIO H (Da30BYIO
XapakTepuctuky, moctynaet Ha YITUM. Haxomsmmiics B mukpocxeme 1C601

(AN5192K A")

BXoasimii 6 COCTaB 3TOH 2ce MHKPOCXEMbI CHHXPOHHBIH ASMOIyIATOp Mpeodpazyer curHan [TY B moHbIH
BUICOCHTHAJL.

Muxkpocxema IC601 comepsxut taxxe YITU3 1 4aCTOTHBI AEMOIYIATOP 3BYKA.

JleMO Iy THpOBAHHBIH CHTHAJ 3BYKA MOCTYIACT HA YCUIIMTE.Ib MOLHOCTH CHTHAJIOB 3BYKOBOH YaCTOThI HA
mukpocxeme 1C2301 (AN5270), a ¢ ero BrIX0a — HA JHHAMHYCCKHE TOJIOBKH TCICBH30PA.

B cocras muxpocxems! [C601 BX0AT Taxke BUACONMPOLIECCOP H ACKOAEP CHIHANOB LBETHOCTH cHcTeMbl PAL. Tlpu
MpPUEME CUTHAJIOB 3TOH CHCTEMBI MPOU3BOJUTCS HX JCTCKTHPOBAHUE CHHXPOHHBIMH JACMOIYIATOPAMH, C KOTOPBIX
I[BETOPA3HOCTHBIC CHTHAJIBI YMCHBIICHHONW AMILTUTY bl MOAAIOTCS HA TMHHIO 33JCPXKKH HAa MHKpocxeme 1C602
(TDA4665). Ha BeIXOmaX THHUH 3aJCP>KKU (JOPMHPYIOTCS HOPMHPOBAHHBIE I{BETOPA3HOCTHBIE CHTHAIIBI, BHOBb
MOCTYTNAKOIIKE HA BUACOMpoueccop Mukpocxemst IC601.
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Puc- 2.6. CtpyktypHasa cxema Tenesusopos pupmbl "PANASONIC" Ha waccu MX-3C



MNpu npueme curHanos cuctemol SECAM aekogupoBaHue CUrHanoB LBETHOCTM OCYLLECTBASETCA B
Mukpocxeme IC603 (TDA8395) oTkyaa aemoaynupoBaHHble LIBETOPA3HOCTHbIE CUrHanbl NOAAKOTCA Ha
MUKpOCXeMy NuHMK 3aaepxkun IC502 n panee — Ha Buaeonpoueccop B Mukpocxeme 1IC601

B Bugeonpoueccope no wuHe IC  0CyLeCTBNAIOTCA PEryNMPOBKN SAPKOCTU, KOHTPACTHOCTU M HacChbl-
LEHHOCTH, a Takke hOPMUPYIOTCA CUrHanNb: OCHOBHLIX LUBETOB R, G u B, KOTOpble 3aTeM NOCTynaKwT Ha
nnaTy KuHeckona ¢ BUAEOYCUNUTENAMU.

CuHxponpoueccop Takke BxoaaLwmMin B coctaB Mukpocxembl IC601, bopmupyeT curHanbl KagpoBown
N CTPOYHOM YacToTbl. KaapoBble MMNYNbCbl 3anycKaloT BbIXOAHOW Kackaj KagpoBOW pPa3BEPTKU HA MUK-
pocxeme 1C451 (LA7837), npeaHasHadeHHbI Ana dopMUpoBaHUS OTKNOHSAIOLWEro TOKa KaapoBOW 4acTo-
Thl.

CTpo4yHble MMMYNbLCbl NOAAKTCA Ha BbixoAHOW kackag H-OUT Ha TpaHn3auctope Q566 4depes npea-
BapuTenbHbli yeunutens H-DRIVE Ha TpaH3ucTtope Q565 n pasaenutensHbin TpaHcdopmartop. B Bbixoa-
HOM Kackage hOpMUPYIOTCA OTKIOHAIOWMI TOK CTPOYHOM YACTOThI, @ TaKke HaNpPsHKEHUA NUTaHUA aHoAaa,
DOKYCUPYIOLLIETO U YCKOPSAIOLMX INEKTPOAOB KUHECKONA U BUAEOYCUNUTENEN.

Cuctema ynpasneHua Ha mukponpoueccope IC1101 (MN152811TZX) M mukpocxemax namsaTu
IC1104 (24C02A1PA21H), cbpoca IC1102 (S-80741AL) n dotonpuemnHuka IC1051 (RPM-637C3RS2)
dhopMupyeT HanpsHKeHUs perynupoBKM U ynpaBneHus kak npu nepegade komava ot MNAY, tak u no cwur-
Hanam OT KHOMOK MaHenu ynpasneHus (OHM Talke yCTaHOBNEHbI HA OCHOBHOW NNaTto).

Ha nnate A (E) 6a30BOro Liaccu pacnonoxeH Takke UMNYNbCHbIA UCTOMHUK MUTAHUA, peannu3oBaH-
Hbll Ha TpaH3uctopax Q801-Q803, TpaHcdopmaTope T802 u mukpocxemax 1C802 (AN78L0OS), IC805-
IC807 (AN7812-LB). ACTOYHMK NUTaHUa (POPMUPYET U3 CETEBOr0 NEPEMEHHOIO HaANPSHXKEHUS BENUYUHOW
200 B n vactoTton 50 Ny noctosHHbIe HanpsxeHus: 90 B — ana nutaHuA BbIXOAHOrO Kackaga CTPOYHOM
pa3ssepTku; 16B — ana nucaHua ycunutens MOLLUHOCTU 3BYKOBOW 4YactoTtbl: 12 B, 9 B u 5 B — an4a
nMTaHUa Apyrux cxem Teneesmsopa u 5 B - gnsa nutaHua MuUKpocxembl cOpoca U yCTPONCTB AEXYPHOrO
pexuma

2.4. BazoBoe waccu MX-3C

Kak yxe 6bIno ckasaHo Bbilwe. 6a3ooe waccu MX-3C skniovaeT ocHOBHyto nnaty A (E) (puc. 2.7) u
nnaTty koMmmytauum curHanos MS.

Ha nepBon u3 HMX pacnonoXeHbl CMCTEMA yNpaBneHusa, paauokaHan, kaHan 3Byka, Bugeonpouec-
cop, Aekoaepbl curHanos uetHoctn cuctem PAL u SECAM, cuHXponpoueccop, BbIXOAHblE Kackaabl
CTPOYHOM U KaaApPOBOM pPa3BeEPTOK U UMNYNbCHbLIA UCTOYHUK NUTaHUS.

HauHeM paccMOTpEeHME BCEX 3TUX YCTPOWCTB C CUCTEMbI YIPaABNEHUS.

OcHOBY ee Aana Q[daHHOro Lwaccu cocraBnseT Mukponpoueccop ynpasnenHua [C1101 Tuna
MN152811TZX.

OH BbINOMHSAET cneayowme OyHKUMNK:

e dopMUPOBAHUE PEryNUPOBOYHBLIX HANPSXKEHUIN ANA MUKPOCXEMbI Bugeonpoueccopa IC601;

e dopmupoBaHme RGB-curHanos otobpaxkeHust Ha akpaHe (OSD);

e BknodeHue 1 BbIKMIOYEHUE TENEBU3OPA, a TaKkke nepesoa u3 pexkuma TV B pexum AV 1 Ha06opoT;
e  dopmMupoBaHUE HaNPSHXXEHUN NEPEKNIOYEHNA Anana3OHOB TIOHEpPa U ero HaCTPOWKMY;
e B3anmoaencreme Co CxemMomn TeneTekcra (Npu ee Hanuuuu B TeNesn3ope).

YnpasneHue mukpocxemon IC601. a Takke cBA3b ¢ Mukpocxemon namatu IC 1104 u cxemoun tene-
TekcTa Npon3BoAUTCA MUKPONPOLECCOPOM NOCPEACTBOM LMAPOBON ABYXNPOBOAHON LWKHLI C.

MpuMEHeHne LWMHbI YMEHbLLIAET KONMMYECTBO CBA3EN MEXAY MUKPOCXEMaMu, B pedynbraTe Yero yn-
poLjaeTcsa cxemMa TENEBM30POB U, COOTBETCTBEHHO, BO3PACTAET UX HAAEXHOCTb.

MoteHuyman obeux nuHui (SDA-aaHHbIX U SCL-CUHXpOHM3AUUKN) OBbIMHO HAaxXOAUTCA HA BbICOKOM
ypoBHe Bnarogapsa Hanmuuio NOATArMBAOLWMX (COEAUHSAIOLMX NMUHUU C UCTOYHUKOM NUTaAHUSA) PE3UCTOPOB.

Mpu 3TUX ycnosusx MHopmauna ot niobbiX UMEKLLMXCA B TENEBM3OPE MUKPOCXEM C UHTEPAENCOM LLM-
Hbl IC gOoMmkHa ObITb NOMyYEHA MUKPONPOLECCOPOM,

Hayano npuema gaHHbIX TPOUCX0ANT TOraa, koraa NnoTeHunan NUHUKN CMHXpoHu3aummn SCL BbICOK, a
oTpuuaTenbHbIM Nepenaa OT BbICOKOrO YPOBHA K HU3KOMY NOSABRAETCA Ha NMHUM AadvHbix SDA
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Ha4dano npuema gaHHbIX NPOUCXOAMT TOrAaa, Koraga noTeHumnan NUHUN CMHXpoHu3aummn SCL BbICOK, a
oTpuuaTenbHbIA Nepenaa OT BbICOKOro YPOBHS K HU3KOMY NOSBNSETCA Ha NUHUKM AaHHbix SDA (puc. 2.8).
MNepenaya gaHHbIX BLINOAHAETCA BO BPEMSA BbICOKOrO ypoBHA nuHumn SCL,

KoHel nepegayqu AaHHbIX COBMAAAET C NOMNOXUTENBHBIM NEPENAAOM OT HU3KOIO YPOBHA K BLICOKOMY
Ha NUHUKN JaHHbIX U OAHOBPEMEHHbLIM BbICOKUM YPOBHEM HA NMUHUU CUHXPOHU3ALUM,
Bonee noapobHo wuHa IC onucaxa B [4]. HazHauyeHne BbIBOAOB

MUKpONpoLeccopa ynpasneHus nokasaHo B tabn. 2.1

Tabma 2.1
Ne Bbl- |OB03Ha4YeHne [HasHavyeHue BbiBOAA
BoAA
1 DD1 HanpshkeHne nutanus 5 B
2 P21 MNopT BX0AAa aBTOMATUYECKON PEryNNPOBKK
3 P20 MNopTt Bxoaa/Bbixoga SECAM
4 P12 HE UCNoNb3yeTcs
5 P11 MNopT Bbixoaa 50/60 My
6 P10 MNopT BbIX0Aa OTMEHbI BUAED
7 RST Bxoa cbpoca
8 PO3 MNopT Bbixoaa oTMeHbI AlNY
9 P02 MNopT BbIx0Aa OTMEHbI 3BYKA
10 P01 MNopT Bbix0AAa BKNKOYEHNA AMaNa3oHa 2
11 P13 MNopT BXx0Aa/Bbix04a NOAABUTENS LIBETA
12 POO MopT BbIX0AA BKMKOYEHUA Anana3oHa 1
13 PDAC4 Bbixoa undposoro 7-6utHoro LUMM-curHana perynupoBku KaapoBOro pasmepa
14 PDAC3 Bbixoa undposoro 7-6utHoro LUMM-curHana perynuposku M431
15 PDAC2 Bbixoa undposoro 7-6utHoro LUMM-curHana perynuposku M432
16 PDAC1 Bbixoa undposoro 7-6utHoro LLinM-curHana perynupoBku FPOMKOCTH
17 TDAC Bbixoa undposoro 14-6utHoro curHana LIAM HACTpoliku ToHEpa
18 ADIN3 Bxoa Bbibopa pexuma
19 ADIN2 Bxoa 2 knaBuaTtypsbl
20 ADINA1 Bxoa 1 knaBuaTtypsbl
21 ADINO Bxoa AMNY (ans noucka CtaHuUun)
22 VSYNC Bxoa kagpoBbIX MMNYNbCOB CUHXPOHM3aLmu (OSD)
23 PDAC6 Bbixoa undposoro 7-6utHoro LUMM-curHana perynuposku tembpa
24 PB3 Bbix0oa BKNHOYEHUA/BbIKNIOYEHUA NUTAHUS
25 TEST TecToBbIl BbIBOA (COEAMHAETCSA C KOPNYCOM)
26 P53 Bxoa/Bbix04 CUTHANOB NAMATH
27 P52 Bxoa/BbIx04 CUTHANOB KAAPOBOIro NepeknioyeHums 2
28 PDACS5 HE Ucnonb3yeTcs
29 VOW3 Bbixoa curHanos B (OSD)
30 HSYNC Bxoa CTpOYHbIX CUrHanos cuHxpoumMmnynbcos (OSD)
31 VOB Bbixoa curHanos raweHusa (OSD)
32 VOW 2 Bbixoa curHano G (OSD)
33 VOWA1 Bbixoa curHanos R (OSD)
34 RMIN Bxoa curHanoB AMCTAHLMOHHOIO ynpaBneHus
35 0SC2 Bbixoa TepMuHana reHepatopa 6 MlCu
36 OSC1 Bxoa TepMmuHana reHepatopa 6 MlCu
37 P31/SBT Jlnina SCL wimnHbl IC
38 P30/SBD JNnnuna SDA wunHbl IC
39 P23 Mopt Bxoaa 50/60 Ny
40 P22 Mopt BXxoaa komaHabl CTOI
41 PTO Bbix0oa cUrHanoB KaapoBOro nepekni4eHuns 1
42 VSS O6wuint (GND)




Mukpocxema namatn 1IC1104 (24C02A1PA21H) npuHMmaeT noctynueLuME OT MUKponpoueccopa
AaHHble no wuHe I'C (BbiBOAbLI 38, 37 MuKponpoueccopa U 5, 6 MUKPOCXEMbl NAMATU COOTBETCTBEHHO) U
BbIBOAMT UX, KOrga 310 HeobxoaAumo. B ganbHenwem gaxe npu BbIKMIOYEHHOM HanpPsHKeHUU NUTaHusa 3a-
NOMHEHHbIE CBEAEHUI COXPAHAIOTCA B NAMATU NOCTOSAHHO.

Bo BpemA nepeknioveHuss HanpsHXKEHUS MUTAHWUA UKW KPATKOBPEMEHHOTO MaAeHUs HanpsHKEHUSA B
NUHUK, NUTAIOLWEN MUKPONPOLECCOP YNPaBNEHUSA, MOXET NPOU30NTU HapyLleHne ero yHKuuin. YTobbl 310
npeaoTBpaTUTb UCNONb3yeTcsa Mukpocxema cbpoca IC1102, koTopas akTUBMU3MPYETCA B nepuoa, koraa
NUTaHWE BKIKOYEHO WM Hanps)XXeHWe Ha ee BbiBOAE 2 MeHbLue, YeM 4,5 B (puc. 2.9). 3ta MUKpocxema Takke
paboTaeT npu BbIKNMIOYEHHOM MUTAHWUKM, KOraa HanpsbkeHue napaer Huke 4,3 B, u B TeyeHue nwoboro
KpaTKOBPEMEHHOTO NafEHNSA HAaNPSHKEHNUS NMUTAHUS HUXKE 3TOTO YPOBHS.

M B TOM U B APYroM cnydyae MUKpPocxema cbpoca 0OHyNaeT HanpsXXeHe Ha CBOEM BbIBOAE 1, T.€. Ha

BbIBOAE 7 MUKPONPOLECCOpa yNpaBneHUsA, U NOCNEe ero BOCCTAHOBNEHMS noTepu MHAOPMaLUK He npo-
UCX0aUT.
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Puc. 2.8. K noscHeHMI0 paboTbl ABYXNPOBOAHON WKHbI [C: 6a30Bas CTPyKTypa nepeHoca
DaHHbIX

Ic1o

RESET (7)
{CSipoc)

20V

Or
CXOMEI
NATAHUA

MHTaAME BLIKMOHEHD

IC1102  Beieop 2

TvtaHue
BRIKHEHO

1C4102  Brimog !
1C1101 Buson 7

REGET !_'__ RESET
{clpoc) {chpoc)

(Muranue Brmovea) (MMTAHKE BHIKMIHEHTD)

Puc. 2.9. K nossicHeHuto paboTbl MUKpOCXeMbl copocalC1102

B cocrtaB cuctembl ynpaBneHus BXOAAT Takke Mukpocxema dotonpuemHuka IC1051 (RPM-
637CBRS2) u kHonku ynpasnenua S1107 — S1112. CurHan ynpasneHna oT (poTONpMEMHMKA NogaeTca
Ha BbiIBOA 34 Mukponpoueccopa ynpasneHus, ot kHonkun S1107 (FUNCTION) — Ha BbiBOA 19, a OT oC-
TanbHbIX kHOMOK S1108 (POS V), S1109 (POS *), S1110 (VOL V), S1111 (VOL ) u S1112 (TV/AV) — Ha

BbiBoA 20.
CTpykTypHasa cxema paguokaHana npusegeHa Ha puc. 2.10.

Ha3HaueHneMm TioHepa asnseTca npeobpa3oBaHuMe TENEBU3UOHHOTO curHana nepeaatymka (VHF —
0YeHb BbICOKMUX YacToT U UHF — ynbTpaBbICOKMX YACTOT) B CUrHaN NPOMEXYTOYHOW YacToTbl MY,



@

CurHan, NpUMHATbLIN aHTEHHOW, yCUNUBAETCA ycunutenem curHanos PY u noctynaet Ha CMECUTEND.
Typa e nogaeTca curHan oT MECTHOro reHeparopa, KOTopbiin dhopmupyet 6a3oBble 4acToTbl. Mony4yeH-
HbIi B cMecutene curdan MY ycunueaerca kackagom Ha TpaHauctope Q101, npoxoauTt yepes punbTp Ha
MAB X101 n ganee noctynaeT B Mukpocxemy IC601 ana nony4eHusa curHanos MY nsobpakeHns n 3syka u
BblAENEHNSA BUAEOCUTHANOB.

dopmupyemoe Ha sbiBoge 30 mukpocxembl IC601 HanpsxkeHue AlMNY nogaeTca Ha nepekntoyatens
AMNY (BbiBOA 4 Mukpocxembl IC120) n yepes 6ydepHbin TpaHauctop Q120 Ha BbiBOA 21 Mukponpoueccopa
ynpasneHuna IC1101.

HanpsykeHne HacTpoiiku, popmupyemoe LIAM HanpsokeHua BT B MuKponpoueccope ynpaBneHus
IG1101, yepes ero BbiBOA 17 M uHBEpTOp Ha TpaH3uctope Q1180 nopaeTca Ha BbiBOA BT TioHepa. Tam
OHO NOJAETCA Ha BapwuKanbl MECTHOrO reHepartopa W, kak BUAHO u3 puc. 2.11 a, 6, Npu yBENUYEHUMN Ha-
NPSOXKEHUA HACTPOMKM (0BPATHOrO HanpshkeHWs CMELLEeHWUs) eMKOCTb Bapukana najgaeT, a 4acrora Ha-
CTPOWKU, COOTBETCTBEHHO, YBENUYMBAETCS.
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Puc. 2.10. CTtpyKTypHasa cxema paguokaHana
A
Hanprxenne HacTponM Emxocte, pF
{06pATHO® HANPAMEHHE CMBU|BHWA ) /v
EMKOCTE Bapuxana \ 6)
HacToTa NACTpOAKA /V
YacroTHble | Homepa v o6o3HaueHns BbIBOAOB
AvanasoHbl | Mukpocxemel IC1103
3 4 2 7 1 ~V
BAND1 |BAND2 |BL BH BU pampa
HanpAXeHHe O6patHoe HanprXCHWUa
VHF-.L H L 12v 0 0 CMEUIOHHUA CMCIEHUA
VHF-H L H H 12v 0
UHF L L 0 0 12v

H - BbICOKMWIA ypoBEHb
L - HU3KWUIN YPOBEHb

Puc. 2.11. K nosicHeHMo cnoco60B HACTPOMKM (a, ©6) n nepeknOYeHUA AMana3oHOB (B) THOHepa

Ha puc. 2.11 B noka3aHa B3auMOCBA3b MeXAy HaANPSXeHMAMU, nogaBaembiMM C MUKPOMPOLIECCO pa
ynpasneHna IC1101 Ha BbiBoAbl 3 U 4 (BAND1 n BAND2) MukpocxeMbl nepekniovarena aguanasoHoB
IC1103 (AN5071), n HanpsbxkeHusMKU Ha ee Bbixogax (BL, BH, BU), nogaBaemMbiMu Ha COOTBETCTBYHOLLME
BbIBOAbI TIOHEPA U NEpekniovatowme ero Ha cooteseTcTeyowmn gnanasod (VHF-L, VHF-H n UHF).

Kak BUOHO U3 CTPYKTYpHON cxeMbl MukpocxeMbl ANSQ71, npuseaeHHon Ha puc. 2.12, B HEW, NOMU MO
CXEMbl YMpPaBMEHUA W YEeTbIPEX BbIXOAHbLIX YNPaBNAIOWMX KAckagoB (OAWH U3 HUX HE WUCMOMb3yeTcs),
umeetca ctabunusarop Hanpsxenus 31,5 B, ncnonbayembii onsa HacTponku TioHepa (BT).

Ha ycunutenb curHanos PY Bosgencrsyet curHan APY ot ycrpoicts YUY u YMNY3 Mukpocxemsl
IC601 Takum 0B6pa3om, YTO CUrHaAN Ha BbIXOAE BMAEOAETEKTOPA OCTAETCA MOCTOAHHbIM, HECMOTPSA Ha U3-
MEHEHNUA BO BXOJAHOM CUTHane TIoHepa.

HanpsykeHne AMNY nogaetca Ha ToHep ¢ mukpocxembl 1IC601 yepe3 nepeknodatens AlMNY Ha MuK-
pocxeme IC102 (MC14066BCP nnu HEF4066BC, nnu TVSUPD4066BCP), KOTOpbI OTKNOYaET 3TO Ha-
NpsXeHWEe NpU NEPEKNIOYEHNN KaHaNoB U BO BPeMS HAaCTPOWMKMW Ha HUX.



Ha puc. 2.13 nokasaH parmeHT CTPYKTYpHOU cxeMbl Mukpocxembl IC601 (ANS5192K-A) nosacHsto-
WU NpOXoXaeHUe n 06paboTKy CUrHANOB NPOMEXYTOUHbIX YacTOT n3obpaxkeHus u 3syka (VIF/SIF).

Kak BuaHO 13 puc. 2.7 n 2.10, ycuneHHoin u npoweawmn dunstp Ha MNAB curHan MY noctynaet ye-
pe3 BbiBOAblI 24 U 25 MUKPOCXEMbI U Yepe3 yCUNUTENb Ha BUAEOAETEKTOP, UCNOMb3YIOLWMUIA CUHXPOHHYIO
cucrtemy noucka ¢ asyma netnamu GAMNY. B coctas aton cuctemol Bxoaut MNYH, csoboaHo paboTtatoumit
Ha 4acTtoTe 38 Mlu, onpeaensemMoi kBapueBbiM pe3oHaTtopom LC151 (cMm. puc. 2.7).

Korpa MY curHan nogaH Ha Bxoa, cuctema PAMY 1 cpaBHMBaeT HEMOAYNMPOBAHHYIO YacTb MY ¢
yactoTon u dason reHeparopa u KOppPEKTUPYET ee, Noka YacToTa u asa reHepaTopa He ByayT COOTBET-
CTBOBATb HE0HX0AMMBIM 3HaYeHuaM curHana MY. K seieogy 40 mukpocxembl IC601 noaknioveHa RC uens,
onpeaenalwas nocToAHHY0 BpeMeHu cxembl DAMY 1. Yem oOHa MeHblie, Tem ObICTpee Bpems
cpabatbiBaHua (0Tknuka) cxembl PAMY, HO TeM MeHee OHa cTabunbHa.

Bropasa netna aetektuposaHus asbl (PAMY 2) popmupyeT NOCTOAHHOE HaNPsSXXeHUE B Cnyyae
da3oBbix pasnuuun mexay curdHanamu MY » casuHyToro Ha 90° curHana reHepartopa. 310 OTUNLTPO-
BAHHOE NOCTOSAHHOE HaMpPsHKEHME MPUKNaAbIBAETCA K CUHXPOHHOMY BUAEOAETEKTODY.
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Puc. 2.13. ®parMeHT CTPYKTYPHOMU CXeMbl NPOXOXAeHUA n 06padoTku curdanos MY u NY3 (VIF n
SIF) B Mukpocxeme AN5192K-A

B mukpocxeme IC601 numeerca cxema AlNY, kotopas Heobxoamma Ansa NOACTPOWKM TIOHEPA B Crny4yae
yxo4a HaCTpOWKM, HanpuMep, u3-3a MU3AMEHEHUN TEMMEPATYPbI OKPY>KAIOLLEN Cpeabl, CTAPEHUS 3NE MEHTOB
unu konebaHun HanpsbkeHna nutanHua. Hanpsxkenune AMNY cHumaetca ¢ BoiBoga 30 MUKPOCXEMbI U NOCnE
dunbTpaumnn koHaeHcatopom C122 (cMm. puc. 2.7) noctynaeT vyepe3 mukpocxemy IC102 Ha BbiBog AFC
TIOHEpa.



Cxema APY perynupyet ycuneHue curHanos MY, ytobbl HA BUAEOAETEKTOP NOCTYNan NpPakTUYecKn
MOCTOSIHHbIA UX YPOBEHb, HECMOTPSA HA UBMEHEHMUA B CUTHANE, NPUHATOM aHTEHHOW. PerynupoBka AoCTu-
raeTca casurom paboyen Touku. YcuneHue cnabbix CUrHanoB gocturaeTca nogadven HanpsxeHua APY k
yeunutento PY, Haxogawemyca B TioHepe. Takum obBpa3om, curHan no OTHOLUEHUIO K LUyMy OCTaeTtcs
OONbLUMM Aa)ke Npu Npueme AanbHUX CTAHLUUNA.

Buaeocurian nocne perynaropa ypoBHS BblaenseTcs Ha BbiBoge 39 mukpocxembl |C601 n yepes
3MUTTEPHbIN NOBTOPUTENL Ha TpaH3ucTtope Q150 nopaeTca Ha KOHTAKT 8 coeauHutens A1l. K KOTOPOMY
noacoeanHeHna nnara MS.

CTpyKkTypHaa cxema, NOACHALWAa NpoxoXxaeHne sugeocurHana Yyepes nnaty MS, nokasaHa Ha puc.
2. 14. N3 pucyHKa BMAOHO, YTO Ha nNnaTe pacnofOXeHbl YETbIPE PEXEKTOPHLIX UNbLTPA, KaXKabln U3
KOTOPbIX HAaCTPOEH Ha OAHY U3 NPOMEXYTOYHbIX YacToT 3ByKa: 4, 5 Mlu; 5, 5 Mlu: 6, 0 MIy; 6, 5 My,
MoaknioyeHne duNbTPOB (NOBYLWIEK) MPOU3BOAUTCA C MNOMOLWBID KOMMYyTaTtopa BWAEOCUrHANoOB,
Haxoadaweroca B Mukpocxeme [C203 (M52317SP). dparMeHT 93TOM MUKPOCXEMbI, KacaloLwmuncs
NPOXOXAEHUS BUAEOCUIHAMNOB, MOKA3aH Ha TOM XK€ PUCYHKE.
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Puc. 2. 14. CTtpyKTypHasa cxema NpoxoXxaeHUA BuAeocurHanosB Yyepes nnary MS

PaboTton komMMyTaTopa BUAEOCUTHANOB YNpaBnaeT AeKOAep KOMaHA, yNpaBnaeMblin Yepes BbiBOAbI
12 n 14 MmukpocxeMbl Mukponpoueccopom ynpasnenusa IC1101, a yepes BbiBOA 4 — OT TIOHEpa (KOHTaKT B
SW). Takum obpa3om, npu npuemMe CUrHamnoB Kakoro-nubo oaHOro craHaapTa Bcerga (PyHKUMOHMPYeET
TONbKO OANH HUNLTP.

B tabn. 2. 2 nokasaHa 3aBUCUMOCTb H4aCTOTbl HACTPOMKKU NOAKNOYAEMOro punbTpa OT YpOBHEN Ha-
NPsSYKEHUI. nogaBaeMblX Ha BbiBOAbI 12 n 14 mukpocxembl IC203 oT Mukponpoueccopa ynpasneHus.

Tabnuua 2. 2
ny Homep BbiBOAA | YPOBEHb Nepekniovaowmx curHanos' |CtaHaapTol
3ByKa IC203 i2 i4
4. 5MHZ |5 L L NTSC | 3.58 SIF=4.5MHz
5. 5MHZ |1 L H PAL SIF= 5.5MHz |SECAM
6. OMHZ |2 H L unu 6.0MHz SIF=6.5MHz
6. 5MHZ |3 H H unu 6.5MHz

'H — BbiCOKUIN, L — HU3KuN

Ha nnate MS npoucxoaut Takxe BblaeneHue curHanos MY 3Byka M3 BuaeocurdHana ¢ NOMOLLBLO
nonocosbix punbTpos X102 (6,5 MI'y), X103 (5,5 MI'u) n X105 (4,5 MI'u) n ux obpabotka B MMKpOCXEME
IC203. Ha puc. 2.15 nokasaHa CTPyKTypHas cxemMa, NOACHAKLWAs npoxoxaeHue curHanos MY 3syka pas-
HbIX CTaHgapToB yepe3 nnaty MS, u dparmeHT mukpocxemol 1C203, kacatowmmnca o6paboTku curHanos
MYy 3syka.



Curnan MY 3syka yacrortou 4,5 My, noctynas Ha BbiBog 17 mMukpocxemsbl 1IC203, yaBamBaeTca B HEW
no 9,0 MMy n cmewmnsaetca B cmecutene 1 ¢ curHanom vactoton 3,0 MU, KOTOPbLIM NONy4YaeTca CMme-
wuBaHuem B cMecutene 3 curHana redepartopa ) My M curHana yaBOE€HHOW 4acToTbl. Ha BbIxoae MUK-
pocxeMbl BKoYeH dunbTp X211, BbiA€NAOWNA pa3HOCTHYIO YacTtoTy 6,0 MMy,

Curnan vacrortou 5,5 Mly, noctynaowmin Ha BbiBOA 13 MUKPOCXEMbI, CMELLUMBAETCA C CUrHANOM
yactoton 0.5 MI L|, nony4yeHHbIM nNocne AeneHMa Ha ABa 4acToTbl curHana reHeparopa. CymmMapHas
yacrtora 6,0 MI'y (cmecutens 2) BHOBb BblaenseTca punbTpom X211.

To e camoe npoucxoaun) u nNpu nogade Ha BbiBoA 11 MUKpOCXeMbl curHana yacrotou 6,5 My,
TONbKO B CMecUTenNe 2 BblAenseTca pa3HoCcTb YacTtoTt 6,5 MMy u 0,5 My,

CurHan yactoTton 6,0 My npoxoAuT Ha BbIXOA MUKPOCXEMbI 6€3 CMeLLEeHUS.

[ekoaep komaHa ynpaBnsaeT KOMMyTauWen CMECUTENEN M NepeknovaTtenen B 3aBUCUMOCTU OT Ha-
6opa ypoBHel curHanoB S1 un S2, nogaBaemMbix Ha BbiBOAbI 12 1 14 mukpocxemsbl IC203 o1 Mukponpouec-
copa ynpasneHusi. 3tn Habopbl kKOMaHA NOKa3aHbl 0 Tabnuue Ha puc, 2,15,
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Puc. 2.156. CrpykTypHasa cxema npoxoxaeHusa curHanos NY 3Byka yepes nnary MS

Ha puc. 2.16 npuseaeHa npuHuunuanbHaa cxema nnatbel MS, U3 pucyHka BMAHO, YTO BUAEOCUrHAN
NOCTynaeT Ha cUCTEMY PUNLTPOB Yepe3 yCUNUTENb Ha TpaH3aucTope 0115 u 'UMHI FOPHbLIA NOBTOPUTENDL Ha
TpaH3uctope Q117, a curHan MY 3Byka, BblAENEHHbLIN PUNLTPOM X211, nogaeTcs Ha KOHTaKT 6 coeam-
HUTensa A1 yepe3 aMUTTEPHbIA NOBTOPUTENL Ha TpaH3ucTope Q235.

Curnan MY 3Byka 4epes BbiBOA 34 BHOBb noctynaet B Mukpocxemy IC601 (cMm. puc. 2.13). Tam oH
OrpPaHMYMBAETCA U OETEKTUPYETCA YACTOTHBIM AETEKTOPOM. [ONnA nydwero BOCMPOU3BEAEHUA AETEKTOP
0XBayeH 06paTHON CBA3bIO C NOMOLLbIO TYH.

MNocne npoxoxaeHun uenen aeemdasunca u npeaBapuUTENbHOrO YCUNEHUA CUrHan 3ByKOBOW 4acTOThl
nonagaet Ha KOMMyTaTtop curHanos 3Byka. Yepe3 BbiBOA 33 MMKPOCXEMblI HA KOMMYTATtOp MOXET Nno-
AaBaTbCA BHELWHWUIA 3BYKOBOW curHan AV.

C BbIx0Oga KOMMYyTaTOpa 4epe3 BbiBOA 28 MUKpocxeMbl curHan 34 yepe3 koHaeHcaTop C216 (cM.
puc. 2.7), pesuctop R2303 n koHaeHcatop C2303 nogaetca Ha Bxoa (BbIBOA 2) MUKPOCXEMbI YCUNUTENSA
mowHoCTU 34 1C2301 (AN5270).

CTpyKTypHasa cxema MUKPOCXEMbl NpuBeaeHa Ha puc. 2.17. B ee coctas BX0AAT NpeaBapuUTENbHbIN
yCUNUTENb, YCUNUTENb MOLLHOCTU CUrHanoB 34 u perynatopbl rPOMKOCTU U TemMbpa, ynpaBnsemble MUK-
ponpoueccopom IC1101.

K Bbixogy mukpocxemsbl 1IC2301 (BbiBOA 8) Yepe3 pasgenutenbHbln koHaeHcaTop C2306 U KOHTaKTbI
1 1 3 coeguHutTena A22 nogcoeanHEHbl AMHAMUYECKUE TONOBKU.
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Puc. 2.17. CtpykTtypHasa cxema mukpocxembl ANS5270
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Puc. 2.18. DyYHKUMOHANbHAA CXema KaHanoB SAPKOCTM U LUBETHOCTM, Buaeonpoueccopa u
CUHXPONPOLIECCOPOB CTPOYHOM U KaapOBOW pasBepPTOK



BepHemca k mukpocxeme IC601. B Hewn umeetrca kommyTaTop BuaeocurHanos (cm, puc. 2.13), Ha
OAWH U3 BX0A0B KOTOPOro (BbiBoa 31 MUKpOCXeMbl) MOXC'1 nogasatbCa BugeocurHan AV C BHELLHEro
rHe3na JKOO1 (VIDEO IN). Ha apyrou Bxoa kommytaTopa (BbiBOA 38 MUKPOCXEMbI) NOAAETCA BHYTPEHHUN
BuaeocurHan ¢ nnatbl MS.

BugeocurHan ¢ BoiBoga 36 mukpocxembl IC601 4epes OydepHbin kackag Ha |[TpaH3auctope Q150
[puc. 2.18) BHOBb NOCTynaeT Ha MUKPOCXEMY, B KOTOPOW nNonagaeT B KaHan ApKOCTU (4epe3 BbiBoa 43),
KaHan UBETHOCTM (4Yepe3 BbIBOA 48), CMHXPOMNPOLECCOpP CTPOYHOM pas3BepTku (4epe3 BbiBOA 46) wu
CUHXpONpoOLECCOp KagpoBow pa3sBepTku (BbiBOA 45), a Takwke Ha BbiBOA 16 Mukpocxembl 1C603
(TDA8395P), BbinonHAOLWEN (PYHKUUKN AeKkoaepa CUrHANOB LUBETHOCTU cuctembl SECAM.

Mpu npueme curHanos useTtHocTn cuctem PAL n NTSC agemoaynupoBaHHble€ LBETOPA3HOCTHbIE
curHanbsl R-Y un B-Y BblaenaiTcsa Ha BbiBogax 61 n 60 mukpocxembl IC601, a npu npueme curHanos
SECAM — Ha BbiBOgax 9 u 10 mukpocxembl IC603 cooTBETCTBEHHO. 1 B TOM M B ApYyrom cnydae
LLBETOPA3HOCTHbIE CUrHaNbl NOAAKTCA HA MUKpPOCXeMY NuHUK 3aaepxkn IC602 (BbiBoabl 16 1 14), a C Hee
(BbiBOAbI 11 M 12) — BHOBb Ha Mukpocxemy IC601. 3aecb npoucxoaut OpMUpPOBaHUE 3ENEHOrO
LUBeTopa3HOCTHOro curHana G-Y us gsyx Apyrux u MatpuuupoBaHue CUrHanoB OCHOBHbIX LUBeTOB R, G, B,
KOTOpble BbIBOAATCA U3 MUKPOCXEMbI Yepe3 BbiBOAbI 15, 16 M 17 COOTBETCTBEHHO U Aanee Yepes3 KOHTaKTbI
coeanHuTena A32 nonagatoT Ha NnaTty KMHeckona,

Cunxponpoueccopbl cTtpodHoun (H) n kagposown (V) pa3sepTok, Haxoaawmecs B Mukpocxeme 1C601,
oOpMUPYIOT 3aCUHXPOHU3UPOBAHHbBIE UMNYNbLCbI 3anycka BbIXOAHbIX KACKaa0B CTPOYHON (Ha BbiBOAE 56) K
KagpoBon (Ha BbiBoae 58) pa3BepTok-

CTpyKTypHass cxema KaHanoB SpPKOCTM U LBETHOCTM, BMAEOMPOLECCOPA M CUHXPONPOLIECCOPOB
CTPOYHOM U KaapoBOW pas3BepToK MUKpocxembl IC601 npuseaeHa Ha puc, 2.19.

MonHbin BUAeocurHan (ocuyunnorpamma 6 Ha puc. 2.7) yepes BbiBOA -13 MUKPOCXEMbl NOAACTCS Ha
ycunuTens ¢ pukcaumen ypoBHs, (punbTp, NOAABNAIOWMIA CUTHAMNDbI LIBETHOCTU, U PErynATOPbl YETKOCTU U
KOHTpacTHOCTU. ocne dumkcauum ypoBHSA CUrHan ApkocTu Y noJaeTcs Ha BbIXOAHbIE Kackaabl BUAEONPO-
yeccopa Ana MaTpuunpoBaHnAa CUrHanoB OCHOBHbIX LUBeToB R, G u B.

CurHanbl UBETHOCTM (ocuunnorpamma 7 Ha puc. 2,7) 4Yepes3 BbiBOg 48 MUKPOCXEMbl NOCTYNaeT Ha
nepeknyaTenb CUCTEM B PEXUME NPUEMA CUrHaNoB cUcTeMbl PAL HENOCPeaCTBEHHO UMK Yepes3 yCunu-
Tenb — B pexxume npuema curdHanos cucrtemol NTSC.

Nocne npoxo)xaeHua NonocoBoro unbTpa curHansl LBETHOCTU nonagatTt Ha cxemy APY uBeTHOC-
1 (APL), cocToAwyto M3 NMKOBOro aetektopa u ycunutena. Curdansl yeunutena APL, nogatotca Ha da-
30BbIM AeTektop cxembl PAMY, cxemy ono3HaBaHWA BCNbIWKW W AEMOAYNATOPbI LBETOPA3HOCTHbIX
CUTHanoB.

Cxema onopHoro reHepartopa ¢ ®AlMY, noacTponka KOTOPOro OCyLLIECTBAAETCA B MOMEHT NPOXO0X-
AEHUS UBETOBOW BCMbILWKKU, COCTOMT U3 (DA30BOr0 AETEKTOpPA BCMbILIKU, BXOAALIEr0 B COCTaB CUCTEMBI
QAMNY, BHewHero unbTpa, NOAKNIOYEHHOIO K BbIBOAY 6 MUKPOCXEMbI, U YNPaBAsaeMoro ONOPHOro reHe-
patopa Hecyuiern, CUHXPOHM3auus ONOPHOrO reHepaTopa Mo 4actoTe u (pase OCyweCcTBAAETCA C NPUXO-
AOM MMNYNbCOB LBETOBOW CUHXpOHM3auuu (BChbilwKK). BbixogHon curHan da3oBOro AeTekTopa,
nNponopuUMOHanbHbIN )a30BON OLLUMOKE, MHTErpUpyeTCa BHEWHUM unbTpom C606 C607 R601 R603 (CcMm.
puc. 4.7) n noctynaet Ha ynpaBnaeMblid reHepaTtop Hecywen Ana noaCTPOWKW ero yactoTbl, OnopHasa
yactoTa reHeparopa 3agaeTcs OAHWM U3 KBapueBbix pe3doHaTtopoB X601 (4,43 My — PAL) unu X602
(3.58 MIy -- NTSC), noakni4YeHHblX K BbiBOAAM 7 MM 8 MWUKPOCXEMbl COOTBETCTBEHHO. Cxema
KOoMneHcupyeT nobon yxoa dasbl B KBAPLEBOM pPE30HATOPE, NpU 3TOM Ha BbIXOAE reHeparopa UMETCA
CUHycouaanbHble curdansl ¢ hasamm 0° n 90°.

BbipabaTtbiBaeMbliii ONOPHbIM rEeHeEpaTopoM curHan ¢ ¢gason 0° yepes BbIBOA 59 MUKPOCXEMbI noaa-
eTca Ha BbiBOA 1 Mukpocxembl gekoaepa SECAM.

OnopHble curHanbl ¢ paszammn 0° n 90" nocTynatoT HA AEMOAYNATOPLI LBETOPA3HOCTHbLIX CUrHAMNoOB.
Curnan ¢ hason 90° nogaetca Ha AeMoaynartop curHana R-Y yepea komMmMyTaTop NONYCTPOYHOW YacTOThI,
KOTOpbIN B pexxmme PAL nsmeHsaet ¢pasy curHana oT CTPOKM K CTpoke Ha 180". KommyTtaTtop ynpaBnaertcs
CUMMETPUYHBIM TPUITEPOM, KOTOPBIN, B CBOIO O4epedb, YNPaBAAeTCa nepeknoyarenem cucTem.

Ha apyrue Bxoabl 4EMOAYNATOPOB NPUXOAAT CUrHans! UBETHOCTU € ycunutena APL.

demoaynupoBaHHble LUBETOPA3HOCTHble curHansl R-Y wu B-Y 4epe3 nepeknioyatens PAL,
NTSC/SECAM, yepe3s BbiBoabl 60, 61 Mukpocxembl U kKOHAeHcaTopbl C661, C662 (cm. puc. 4.7) nogatotca
Ha BbIBOAbI 16 1 14 MUKpoCxeMbl NUHUK 3aaepxkkn IC602.



B pexume npuema curHanos cuctembl SECAM, korga co Cxembl ONO3HaBaHUA Ha nepeknoyatens
NOCTynaeT HU3KUW YPOBEHb, OH 3aKPbIBAETCA W Ha MUKPOCXEMY FMHUU 3aJepXku noaatoTcs
LLBETOPA3HOCTHbIE CUrHanbl C MUKpPOCxembl gekoaepa SECAM IC603.

Mukpocxema IC603 (TDA8395) (puc. 2.20) aBnAeTca NOMAHbIM AEKOAEPOM CUrHaANOB CUCTEMbI
SECAM c uHterpupoBaHHbiM hunbTpom "knew" n YM-gemoaynaropom Ha PAMY. Mukpocxema He umeet
HACTPOEYHbIX 3EMEHTOB M UCNOMNb3yeT MUHUMAarNbHOE KOMUYECTBO BHELUHMX KOMMOHEHTOB. AnA paboThl
MUKPOCXEMbI, MOMWUMO HAMPSHKEHUA NUTaHMSA, HeobxoauMMbl ONOPHbLIM CcurHan 4acroton 4.43 Mlu.
BuaeocurHan n crpobupyowme nmnynbscbl SC.
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Puc. 2.19. CTpyKTypHasa cxema KaHasfioB SAPKOCTM U LBETHOCTH, Buaeonpoueccopa u
CUHXpPONPOLIECCOPOB CTPOYHON U KAAPOBON pa3BepTOK MUKpocxembl AN5192K-A

W

Hutapdioac
w1

Wegt=5Y

MonHbIn BUAEOCUMIHaN nogaeTca Yepes BbiBOA 16 MUKpOCXembl Ha cxeMy APY 1 dunbTp koppekumum
BY npeabickaxxeHuin ("knew"), BbINOMHEHHbIW Ha rupaTopax.

Moacrtpovika hunbTpa OCYLLECTBNAETCA BO BpemMa 06paTHOro xoaa kaapoBon pa3BepPTKM NO ONOPHOMY
curHany, nogaBaemomy 4epes BbiBo4 1 MUKPOCXEMbI U MHTEPMENC HA CXEMbI NOACTPONKU. HanpsxkeHune
HaCTPOMKK BO BPEMSA NPSAMOTo X04a KaapoBOW pa3BepPTKU 3aNOMUHAETCA Ha BHELLUHEM ;; KOHOAEHCATOPE,
NOAKMOYEHHOM K BbIBOAY 7 MUKPOCXEMbI (Ha puc. 2.7 310 C672), MNMpu N3MEHEHUN HANPSXKEHMSA HA 3TOM
KOHAeHcaTope oT 2.5 a0 4,5 B yactota HacTponku dunbTpa uaMeHaeTca ot 4,266 oo 4,306 My
(HOMUHaNbHOE 3Ha4YeHue YacToTbl cocTasnsaeT 4,286 MlTu).

BblaeneHHbin hunbTpom "knew” curHan uBeTHOCTM noctynaet Ha YM-gemoaynatop, BbINOAHEHHbIN
no cxeme PAMY. B kadecTtse ONOPHOro TaKkKe MCMNONbL3YETCA CUrHan, nogaBaemMblin Ha BbiBOA 1
MMWKPOCXEMBbI.



CxeMa moaCTPOHKH ACMOIYIATOPA UCHOIB3YET BHCIIHUN KOHACHCATOP, HOJKTFOUCHHBIH K BRIBOAY 8 MHKPOCXEMBI
(ua puc. 2.7 3to C673). Ha koHACHCATOPE 3aMOMUHACTCS HANPSDKEHHE, MPOMOPLUHOHATBHOC YaCTOTE HACTPOMKH.
JleMo 1y THpOBaHHbBIE LIBETOPA3HOCTHBIE CHTHABI Yepe3 (puabTp HU KoppekLuy 1 BEIXOAHBIC KACKA bl BBIBOAATCS H3
MHUKPOCXEMBI Yepe3 BeIBOABI 9 U 10 B BUAE YepeXyHOIUXCA YePE3 CTPOKY LIBETOPA3HOCTHBIX CHTHAIOB R-Y u B-Y u
yepe3 koHaeHcaTopsl C662 u C661 — HA MHKPOCXEMY JIMHUH 3aJCPIKKH.

Cxema ono3HaBaHus cucteMbl SECAM BbIpa0aThIBAaCT MOCTOSIHHOE HANPSDKCHHE, TOJABAEMOE HA BBIXOJHbIC
kackagpl. [1pu HanpspkeHUH, mMpepblmaroeM 3,3 B, BBIXOAHBIE KACKA bl MUKPOCXEMBI AKTHBU3UPYIOTCS, 4
nepexmoyareas PAL, NTSC/SECAM mukpocxemst IC601 nonomHUTENBHO OIOKHpYETCs uepe3 HHTepQenc, BHIBOI 1
mukpocxems! IC603 u BeiBoa 59 muxpocxems! IC601. TTpu orcyrcTBHM npreMa curHanos cucteMsl SECAM
HaNpspKEHUE HA BBIXOJE CXEMbI OTIO3HABAHHS CTAHOBHTCS MECHBIIMM 1,5 B M BBIXOIHBIE KACKAIBI MHKPOCXEMBI
3aKpBIBAIOTCH, a MEpeKroyaTes MUKpocxeMbl IC601 oTkphIBacTCH.

Cxema omo3HaBaHHs OCYIIECTBIIET MOCTPOUHOE ono3HaBaHue curHaga SECAM B TeUeHHE YETHIPEX NMEPHOIOB
KaIpOBOH YaCTOTBHI.

Cunxponuszanus aexoaepa uBetHoctd SECAM nmpou3BOAMTCSA CXEMOU YIPABICHUSA C ITOMOIIBIO CTPOOUPYHOIIUX
uMIyI5coB SC, OJaBacMbIX Ha BBIBOJ, 15 MHKPOCXEMBI,
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Puc. 2.21. CrpykrtypHasi cxema muxkpocxemsl TDA4665

LeropasHocTHbie curHajsl ¢ MuKpocxemsl [C601 (PAL, NTSC) um IC603 (SECAM) uepes BriBOABI 16 1 14
MOCTYMAKT HA CXEMBI (PUKCALMH YPOBHSA 4epHOTO MUKpOocxeMbl IC602 (TDA4665) (puc. 2.21). 3aTeM CHTHABI
MOJAOTCS HA MPEIYCUTUTENU U MIEPBBIC BXOABI CYMMATOPOB. C MPEIYCHUIUTCIICH CUTHAIBI MOCTYNAKOT HA THHUU
3aJCPKKH Ha KOMMYTHPYEMBIX KOHICHCATOPAX, HA CXEMBI BHIOOPKHU U XpaHeHud U nocyiec ®HY — Ha BTOpHIC BXOBI
CYMMAaropoB.

C BBIXOJOB CYMMATOPOB uepe3 Oy PepHbIC KaCKaasl 3aACP>KAHHBIC LIBETOPA3HOCTHBIC CUTHAJIBI BBIBOAATCS U3
MHUKPOCXEMBI Yepe3 BeIBOABI 11 1 12.

YnpaBneHue THHHAMH 33ICP>KKH OCYIUECTBICTCS OT BHYTPEHHETO ONMOPHOTO T'€HEPATOPa, CHHXPOHU3HPYEMOTO
CHUTHAJIAMH YIIPABJICHUA OT ()a30BOTO AECTCKTOPA, KOTOPBIA CPAaBHUBACT (Dasbl MPOACTCKTH-




poBaHHOro curHana SC, nocTynarwero Ha BbiBOA 5 MUKpoCxeMbl, ¢ dha3on ageneHHoro Ha 384 curHana
OMOPHOrO reHeparopa.

3agepaHHble LUBETOPAa3HOCTHbIE CUrHanbl Yepes3 KOHTakTbl 11 n 12 mukpocxembl KO602 1 KOHAEH-
catopbl C659, C660 nogaloTca Ha KOHTakTbl 64 n 63 mukpocxembl 1IC601 (cM. puc. 2.19). B KOTOPOK OHU
npeTepneBaroT PErynuMpoBKM  HACLILLEHHOCTU W LUBETOBOW KOHTPACTHOCTM. 34ecb e U3 AByX
LLBETOPA3HOCTHbLIX CUrHaANoOB (POPMUPYETCA 3E€NEHbI LBETOPa3HOCTHbIM curHan G-Y. [anee Bce Tpu
LBETOPA3HOCTHbIX CUrHana NpoxoaaT kackaabl huUKcauun ypoBHS, C KOTOPbIMU CBSI3AH PETYNATOP APKOCTU.
B BbIXOAHbLIX Kackagax NpPouCxXoauT MaTpuuupoBaHWE CUrHaNOB OCHOBHbIX UBeTOB R, G u B 3a cuer
CNOXXEHUS LBETOPA3HOCTHbLIX CUrHANOB C CUTHANoOM SPKOCTH.

B amutTepe BydepHoro kackaga Ha TpaHsmctope Q150 BknOYeHbl ABE MHTErpupylowme Lenu R642
C644 n R641 C642, c KOTOpbIX Yepe3d KoHaeHcaTopbl C643 n C641 (cMm. puc. 2.7) Ha BbiBOAbI 46 1 45 MUK-
pocxembl IC601 nogatoTca BUAEOCUMrHanbl Ha CTPOYHbLIA U KaapOBbIA CUHXPOCENEKTOPbI COOTBETCTBEHHO
(cMm. puc. 2.19).

C cuHxpoceneKkTopa CTPOYHbLIX UMMNYNbCOB BblAEMNEHHLIE CUHXPOUMMYNLCHI NOAAKOTCA Ha NEpPBYLO
cxemy PAMY cTpoyHOW pa3BepTkM KOTOpas noacTpauBaeT 4acTtoTy M dha3y CTPOYHOrO reHepartopa.
OnopHaga yactota YH onpeaensetca keBapueBbiM pe3oHaTopoM XG40, noaknto4eHHbIM K Bbi3oBYy S4
Mukpocxembl ICGO1

CurHan oT CTPOYHOro reHepaTtopa 4Yepes hopmupoBaTenb NOCTyNnaeT Ha BTOPy cxemy PAMY. Cio-
Aa xe 4epes BbIBOA 50 MUKPOCXEMbBI U KackaZ CTPOYHOrO ralleHusa NnoaBoAATCS UMMYNbCbl 06PaTHOro xo-
[a CTPOYHONW pasBepTkU, CHUMaeMble C BbiBoga 6 cnnuT-TpaHcopmatopa T501. CtabunutpoH D450 u
anoa D402 orpaHuumBaloT uMnynbCbl N0 amnnutyae. Bo sTopon netne ®AMNY nponssoautca cpaBHeHUEe
4acToTbl M hasbl CUTHANOB reHepaTopa U NpPUXOAALWMX UMNYNLCOB U NOACTpoOKNKa reHepatopa. Co BTOpOu
cxembl QAMY curHanbl CTPOWHOW 4acToTbl Yepe3 hopMuUpoBaTENb, CXeMy OMOKMPOBKWU, BbIBOA 56 MUK-
pocxeMbl (ocumnnorpamma 8 Ha puc. 2.7) u TokoorpaHudusawowmi pesuctop R563 noagatrca Ha 6asy
TpaH3uctopa Q565 npeaBapuTenbHOro yCUNUTENS BbIXOAHOIO Kackajaa CTPOYHOW pa3BepTku (puc. 2.22).
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Puc, 2.22 YnpouweHHasa npuHUunuanbHaa cxema BbIXOAHOrO Kackaga CTPOYHOMW pa3BepTKu

MpeaBaputenbHbIn yCMNUTENb CAYXMT ANA (pOpMUPOBAHMA MUMMYNLCOB 3anycka, obecnevnBaroLLmX
OonTUMarnbHOE NEPEKNIOYEHUE BLIXOAHOIO TpaH3ucTopa. Harpy3kon npeaBaputenbHOro yCUnuTensa Cnyxut
nepsuyHaa obmoTka cornacytwoulero TpaHcdopmartopa T566. B TO BpeMsa Kak €ro BTOPUMYHAA (MOHWU-
xawwaa) obmMoTka BknoveHa B 0a30BYlO LENb TPaH3MCTOpPA BbIXOAHOW AWOAHO-TPAH3UCTOPHOM
kombOuHauuu Q566. MutaHne npeaBapuTENbLHOrO YCUNUTENS OCYLLECTBNSAETCA OT UCTOYHMKA HanpshHKeHus
20 B yepe3 peauctop R56B n 06moTKy cornacytoulero TpaHcgpopmartopa. KonnekTopHbii TOK BbIXOAHOMO
TpaH3uctopa Q5S6 npoTekaeT yepes KaTyLKu CTPOYHOro oTknoHeHua OC, TeM cambiM B HUX DOPMUPY-
€TCSl TOK rOPU3OHTANbLHOIO OTKNOHeHUA. demndepHblie anoabl D566 n D567 06pa3yioT cxemy, Ha3biBae-
Myto "GanaHCHbIM MOAYNATOPOM”. 3Ta cxema npeaHasHavyeHa ans crabunusaymm paamepa n3obpaxeHus

M @aHOAHOTO HaMpPSHKEHUS.

Puc. 2.23 noscHseT npuHumMn paboTbl BLIXOAHOIO Kackaga CTPOMHON pas3BePTKMU.

Koraa nonoxuTensHbli UMMyNbC 3anycka nogaeTrca Ha a3y TpaH3McTopa BbIXOAHOrO kackaga, no
HEeMy NPOTEKaeT KONNEKTOPHbIN TOK (1), KOTOPbLIA NPOTEKAET U Yepe3 KaTyLLKU OTKNOHeHMSa B nepuoa (1 —
12 B HanpaBneHnun, NoKkasaHHOM Ha puc. 2.23 a.

Korga HanpsokeHue Ha 0ase TpaH3ucTopa nagaetr A0 HEKOTOPOro MOPOroBOr0 3Ha4YeHMs nocne

OKOHYaHWSA MMNyNbCa 3anycka, TPAH3UCTOP 3aKPbIBAETCA, HO TOK (2) NPOAOMKAET TeHb U 3apshkaTb pe-
30HAHCHBIN KoHAeHcaTop C. Tok Yyepe3 OTKNOHALLME KATYLLIKW YMEHbLUAETCH, NOKA HAKOHEL, He AOCTUT-

HeT HyNna ( nepuoa BpemeHu t2-13 ).



Pa3spagka 3aps)keHHOro koHaeHcatopa C npoucxoauT B NPOTUBONOMOXHOM HanpasneHuu (3) yepes
OTKMOHSAIOLME KaTyLIKN B UHTEepBan speMeHun t3 —t4.

MarHutHas SHeprus, HaKOMMeHHas B CTPOYHbIX OTKMOHALWMX KaTyllkax BO BpPeMSA Npeablayliero
nepuoaa, co3gaeT OTKMOHALWMIA TOK (4), nepeMeLwlarowmnin ny4n OT NeBOro Kpasa akpaHa 4o ero cepeauHbl B
WHTepsan speMexn t4—1'1.
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Puc. 2.23. K nosicHeHM npuHuUMna padoTbl BbIXOAHOrO Kackaga CTPOYHOW pa3BepTku (a) m
oCUMNNOrpaMmMbl HANPSXX€HUN M TOKOB (0)

B mMomeHT npuxoga nyden k cepeauHe pactpa (t'1), koraa TOK OTKNOHEHMA paBeH Hyno, Ha ba3sy
BbIXOAHOrO TPAH3UCTOpPa BHOBb MOAAETCA MOMOXMTENbLHLIAN UMMNYNLC 3anycka, OTKPbIBAKOLLUIA TPAH3UCTOP, U
BHOBb HauyuHaeT (pOpMUPOBATLCA TOK OTKIMOHEHUS BTOPOM MOMOBUHbLI NPAMOro XoA4a, NEPEMELLAIOLLUNIA NyYn
OT CepeaunHbl pacTpa k ero NpaBoMy Kpaio.

Kaxabiii pa3 B MOMEHT npuxoaa nyden K npaBoMy Kpak pacTpa BbIXOAHOW 1paH3UCTOpP 3akpbiBaeTcs
oTpuuaTensHbiM nepenagoM 6a30BOr0 TOkA WM Ha €ro KOMMEKTOpe BO3HMKAET MNOMOXMTENbHLIA CUHY-
COMAAanbHbIM UMMYNbC HANPSHKEHUA, ANMMTENBHOCTL KOTOPOro onpeaenserca konebarenbHbiM NPOLECCOM B
KOHType.

CcopmupoBaHHble TakuM 00pasoM MMNYNbCbl UMEKOT pa3max, 3HAYMTENLHO NPEBbILAKOWMI Ha-
NPsHKEHUE UCTOYHMKA MUTAHWSA, U UCMOMNb3YTCA ANA DOPMUPOBAHUA aHOAHOrO, (POKYCUPYIOLLETO M YCKO-
pPAIOLWEro nNUTalWMUX HaNpsHXKeHUW Tenesusopa u HanpskeHna 184 B ana nutaHus  BbIXOAHbLIX
BUAEOYCUMMTENEN NnaTthbl KMHECKona. MocneaHui n3 ynoMsaHyTbIX UCTOYHUKOB (hOPMUPYETCA BbINPAMNEHUEM
CTPOYHbLIX UMNYNbLCOB C BbiBOAA 5 cnnuT-TpaHcdopmaTopa T501 ¢ nomowpkto anoga D510 u koHaeHcaTopa
C509.

B mukpocxeme IC601, kak yxe roBopunocb, umeerca u dopmupoBaTenb KaapoBbiX 3anyCKaroLMx
UMMynNbCOB (CM. puc. 2.19), Ha KOTOPbIN NOAAKTCA UMNYNLCLI C KAAPOBOrO CUHXPOCENEKTOPA.

CdopmupoBaHHble UMNYNbCbI Yepe3 BbIXOAHOW kackaa, BbiBOA 58 MukpocxeMbl (ocumnnorpamma 9 Ha
puc. 2.7) n peauctopbl R648, R413 nopatorca Ha BbiBOA 2 MUKpocxeMbl 1IC451 (LA7837). Mukpocxema (puc.
2.24) BbINOMHAET PYHKLUMM 3a4al0LLEr0 reHepaTopa KaapoBow pasBepTku 1 hopmmupoBatens nunoobpasHoro
TOKa KagpoBOro OTKNOHEeHUs. CUHXPOMMNYNbChI BO3DYXXAAOT BXOAHOW TPUITEP; C HEr0 CUrHan NOCTynaeT Ha
MOHOCTabUMbHbIN MYNbTUBUOPATOP, BLINONHAKLMIA (PYHKUMKM 3a4at0LLEero reHeparopa kagpoBoi pa3BepTKu.
3aTem curHan nocTtynaert Ha reHeparop NnunoobpasHoro curHana, ¢ Kotoporo



Kagposasa nuna 4yepes npeaycunuTens nNogaeTtcs Ha BbIXOAHOW kackag. C ero Bbixoga yepes BbiBO4 12
ChOpMUPOBAHHbIN CUrHan nogaeTca Ha Kkaaposble KaTywku OC.

Uepes BbIBOA 5 MUKPOCXEMbl HA NEpeKnoYaTenb 4acToThl KagpoB C BbiBoga 39 Mukponpoueccopa
ynpaBneHna nogaeTca komaHaa, KOMMYTUMpPYOLAaa YacToTy kagposown pa3ssepTkn 50/60 Y. Yepes aToT e
BbIBOA 5 MOXHO perynupoBaTb amnauTyay Nunel, T.€. pa3mep n3obpaxeHusa no kagpam.

Cxema BonbTOoA0GaBKM (Hakauku) BMECTE C BHewHuMMU anemeHTamu D452 un C45fi ysennumsaer
pasMax UMMynbCHOW COCTaBMAOLENn NUNoobpasHO-UMMYNbCHOr0 HanNps>XeHWs BO BPeMsA 0OpaTHOro xoAaa,
KOTOpOe€ Yepes BbiBOA 13 MMKPOCXEMbI NPUKNAALIBAETCA K BbIXOAHOMY Kackaay.

CurHan obpaTHoW CBA3WM C BbIXOAA KaapOBOW pa3BEPTKM Yepes3 BbiBOA 4 MUKPOCXEMbI MOAAETCH HA
reHepatop nunbl AnA crabunu3aumm NO NEepemMEeHHOMY TOKy, a 4epe3 BbiBOA4 7 MUKPOCXEMbl — Ha
npeaycunuTens Ans ctabunusauuu no NOCTOAHHOMY TOKY.

B Mukpocxeme, KpOme TOro, MMeeTCsa YCTPONCTBO TEPMO3aLUUTLI.
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Puc. 2.24. CrtpykTypHas cxema Mukpocxembl LA7837 u cnocob ee BknrovyeHus B waccu MX-3C
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Puc. 2.25. Cxema 3awmTbl KWHECKONa

B cxeme waccn MX-3C npeaycmoTpeHa 3awpmta KMHeckona OT HEMCNPaBHOCTEW, CBA3aHHLIX C yBe-
nu4eHneM TokKa No UenaM UCTOYHMKA HanpsxeHua 20 B, ¢ yBenunyeHMeM ToKa fnyden KuHeckona u ¢ npe-
BblLLEHMEM HANPSXKEHUA NnogorpeeaTenemn kKMHeckona (puc. 2.25).

Tak B nepBoM cnyyae cpabartbiBaeT gatumk Ha TpaHauctope Q451 u koHaeHcaTope C532 u Ha yc-
TpoONCTBO 6GNOKMPOBKM MUKpOCxeMbl IC601 4yepe3 BbIBOA 55 nogaetrca komaHaa OTKMNOYEHUA 3anycka
CTPO4YHOW pa3BepPTKM.

Bo BTOpOM cnyvae npu Bo3pacTaHuMu HanpskeHns Ha koHgeHcatope C501 Ha BbiBOA 20 MUKPOCXEMBI
IC601 nogaeTcs kOMaHAa, yMEHbLUAOLWAA pa3Max CurHana aApkocTu, YTO YMEHbLUAET TOK fly4en KuHeckona.



B TpeTbeMm cnyyae npesbllleHME HaNpsHKeHUA Ha BbiBoAe 6 cnnut-TpaHcdopmartopa T501 nepeaa-
etca yepes guoa D850 u tpaHcdopmatop T801 u npMBOAUT B KOHEYHOM CYETE K 3aKPbIBAHWUIO TPaH3UC-
Topa Q801 UCTOYHMKA NUTAHUA, KOTOPbIN OTKMNKOYaEeTCA.

B mukpocxeme IC601 (cm. puc. 2.19) umeerca uHtepdenc wuHbl IC, koTopbii npeobpasyeTt und-
poBblE CUrHanbl ynpaeneHus, nepegaBaemble MO LUMHE, B aHamnoroBble CUTHAanbl PEryNUPOBOK APKOCTH.
KOHTPACTHOCTU, HACbILWEHHOCTU, YETKOCTU, YPOBHEN YEPHOTO, TEMHOBbLIX TOKOB KaXAOro nyya u Apyrux
napameTpoB, a Takke B CUrHanbl NEPEKNOYEHNA CUCTEM LIBETHOCTU, NapamMeTpoB (OUNbTPOB, NOCTOSH HbIX
BpemMeHu cuctem PAMY n apyrux napameTpos.

Waccn MX-3C ucnonb3yer Cxemy WMNYMNbCHOrO npeobpa3oBaHUs JHEPrUM HA AUCKPETHbIX
aneMeHTax-TpaH3mcTopax. Cxema WCMOMb3yeT CTPOYHbIE MMNYNbCbl CUHXPOHU3ALMKW, NOCTynarowme C
BbiBOAA 6 cnnuT-TpaHcgopmaTopa T501.

Bo BpeMsi AexXypHOro pexunmMa (0XnaaHusi) Cxema HaxoauTca B CBOOOAHOM peXMME.

3anyck cxeMbl OCyLLECTBNSAETCA cneayowmm obpasom. MNpu BKNOYEHUM TENEBM3OpPa CETEBLIM Bbl-
kntovatenem S801 '(cMm. puc, 2.7) konaeHcatop C809 3apskaeTca NpoxXoXxaeHneM Toka Yepes pe3ncTopsbl
R804, R805, R809. Koraa HanpsxeHue Ha koHaeHcaTope pocturaet npumepHo 0,7 B. Bknwo4vaetcs
TpaH3uctop Q801 u koHaeHcaTtop C814 3apskaeTca NpoXoxAeHUeM Toka yeped obMoTky P2 -- P1 um-
NynbCHOro TpaHcgopmatopa T802. B 10 xe Bpema Tpan3auctop Q801 noaaepXxvBaeTca B OTKPbITOM
COCTOsIHMM Ba30BbIM TOKOM, NoAaBaeMbIiM Yepes koHaeHcaTop C809 u peauctop R809 ¢ o6bmoTtkn B1 — B2
TpaHcdopmaTopa T802. OAHOBPEMEHHO C aTUM TpaH3auctop Q801 ynpasnserca no 6ase uMmnynLcamu T0-
Ka co BTOpu4HON 0bMOTKM TpaHccopmaTopa T801 vepe3 anemeHTol D811, R814. C816, D806, R812. Ha
nepBuYHYI0 06MOTKY TpaHcopmaTtopa Yepe3 amoa D850 nogatoTcs MMNynbCbl CO CNAUT-TPaHCcdopmaTopa
CTpOYHOM pa3sepTku T501.

Koraa tpaH3auctop Q801 BbIkMoyaeTca uMmnynscamn Toka ¢ TpaHcdopmatopa T801, koHaeHcaTop
C814 3apsxaetca bnarogapsa sHepruu, HakonneHHon B obmoTke P2 — P1 TpaHcchopmaTopa T802. Koraa
TOK 3apsAKU YMEHbLUAETCA A0 HYNS, HanpshkeHUe Ha 0OMOTKe TpaHchopMaTopa U3MEHSAET NONAPHOCTL, U
Toraa TpaHauctop Q801 BHOBL OTKpbIBaeTCA 6a30BbIM TKOM, nogaBaembiM yepes Lenb C809 R809. Takum
obpa3omMm nNpoucxoauT NPOLECC UMMYNbCHOTO MEPEKNIOYEHUS KNKOYEBOro TpaHauctopa Q801, BbixogHoe
HanpsbhkeHme ctabunusmpyerca netnen obpaTHon cBaA3u. CpeaHue BbIXOAHBLIE HANPSHXKEHUS BO BTOPUYHBIX
uenax TpaHcdopmatopa T802 20 B u 35 B onpeaenstoTca COOTHOLLUEHMEM €ro Nep BUYHbLIX U BTOPUYHBIX
0OMOTOK U BPEMEH OTKPbLITOrO U 3aKPbITOro COCTOAHUA TpaHancropa Q801,

MepeknioveHne Tenesn3opa U3 pabodvero pexuma B AeXypHbIn U HA0BOPOT OCYLLIECTBNAETCA pene
RL801 (puc. 2.2B).

Tabnuua Ha puc. 2.26 nokasbiBaeT MNO3MLUMK NEPEKMNIOYEHUA pene No OTHOLUEHUKD K COCTOSHUIO
TpaH3uctopa Q850.
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Puc. 2.26. K noOsACHEHMIO NpUHLUMNA NepPeKniYeHUA TeneBu3opa u3 padbouero pexumma B AeXYypPHbINA
n HaobopoT

Koraa tpaH3uctop Q850 BkntodeH (OTKPLIT) Hanps>XxXeHWem, nogaBaembiM C BblBOAA 24 MUKPONPO-
ueccopa ynpasneHusa IC1101, To TOK, npoTekaroWwmn No 0O6MOTKe pene OT UCTOYHMKA HanpshkeHua 20 B
Yyepes OTKPbITbIN TPAH3UCTOpP, 3aMblKaeT KOHTaKTbl A u C pene. Korga TpaH3aucTop 3akpbIT (NpyU OTCYTCT BUU
KOMaHAbl C MUKpONpoLEeccopa ynpaBneHud), ¢ KOHTakTom C pene coeanHAETCa ero KoHTakT B. lMNepsbiv
BapuaHT COOTBETCTBYET pabodemy pexmmy, a BTOPON — AEXYPHOMY.

B aexypHOM pexxume NpoucxoauT 3amblkaHMe Ha "ropadyto” 3emno obknaaku koHaeHcaTopa C814 u
obmoTkn P1 --- P2 TpaHcdopmartopa, 4TO NPpMBOAUT K OCTAHOBKE reHepaTtopa u npekpalleHuto Bbipada-
TbiBaHUA aHeprum, OAHOBPEMEHHO MpeKpawaeTca nogada uMnNynbLCcoB OT cnnuT-TpaHcdopmaTtopa T501,
TaK Kak Ha BbIXOAHOW Kackag CTPOYHOW pa3BepTKU He nogaeTtca Hanpskenue nutaHua 90 B ¢ koHaeHca-
Topa C814.



B aexypHom pexume TpaHauctop Q801 noagaepxusaetca 6a30BbIM TOKOM, NOAABAEMbIM HA HEE C
obmoTkn B1 — B2 TpaHcdopmatopa T802 uepes koHaeHcaTtop C809 n pesucrtop R809 3ta uyenb obpa-
3yeT NeTnio NONOXUTENLHON 0BPATHOW CBA3MN.

Bpems BKkNOYEHUM TpaH3MCTOpa perynupyerca 6a3oBbIM TOKOM, KOTOPLIA ONPeAensaeTcs cneayio-
wen dopmynon- V (C810)>V (D804)+VcE (0802). Koraa HanpskeHue Ha koHaeHcaTope C810 npesblwaeT
HanpsbkeHue Ha ctabunutpoHe D804, 6a30BbIN TOK BKNIOYEHMA TpaH3ucTopa Q801 onpeaenseTca sTUMM
aneMmeHTamun n anogom D803.

Korga tpaHauctop Q801 BkntoyeH koHaeHcaTop C810 noasapshkaetrca o6paTHbIM HaNPsSHXKEHUEM C
o6bMoTkM TpaHcgopmatopa T801 uepes anoa DBO3.

lNocne nepemelleHna HAKOMMNEHHOW 3HEpPruM BO BTOPUYHbLIE Lenu TpaHcgopmaTopa T802 nonap-
HOCTb HanpsXxeHna Ha ero oomoTke B1 — B2 meHsaetca, TpaHauctop Q801 Bkntovaetrca obpaTHbIM Ha-
NPSH>KEHWEM U MPOLECC NOBTOPAETCS.

Tak Kak BbIXOAHOE HanpsXXeHue nagaeT, Npoxoas vepes 3awuTHbin pe3uctop R815, Bpema Bknio-
YyeHus TpaH3aucTtopa Q801 cokpawlaeTcsa U cpeaHue BbIXOAHbIE HANPSHKEHUA TAKKE YMEHbLUAIOTCA B CBA3M
C YMEHbLUEHWEM HaMPSHKEHNA HA NEPBUYHON OOMOTKE.

[ns 3aWwuThl OT NPEBbILLEHNUS TOKA NPUMEHSIETCA CneayoLas cxemMa.

Koraa BbixogHoe HanpsbkeHue 90 B yBenuuusaeTca cBepx HOPMbI (HANpUMep, U3-3a HEMCNPAaBHOCTH
B CNNUT-TpaHcdopMaTope BbIXOAHOTO Kackaga CTPOYHOW pa3BepPTKU), TO KONMNEKTOPHbLIN TOK TpaH3McTopa
Q801 ysenuuusaetcsa u sknodaeTt TpaHancrtop Q803.

Mpu aTOM MMNYNbCbI C TpaHcdopmatopa T801 npoxoaAAT yepes OTKPbITbIN TpaH3ucTtop Q803 Ha 06-
MOTKY P2 — P1 TpaHcopmaTopa T802, n TpaH3uctop Q801 BbikntoyaeTcs.

3TO NpMBOAUT K YMEHbLLUEHUIO BbIXOAHOTO HaNPSHKEHWUS), YMEHbLUEHWIO UMMYNbCOB C TpaHcdopma-
Topa T801 un ymeHbLueHnto 6a30B0Oro Toka TpaHancropa Q801.

Korga Bo3pacraeT ceTeBoe NUTAIOLLEE HAMNPSHXKEHWE Ha BXOAE, BPEMS BKMIOYEHUA TpaH3uCTopa
Q801 cokpaluaeTcs, YTO NPUMBOAUT K PErynupyeMomy BpEMEHU 3a4EPXKKK.

Cxema 3awuTbl OT NPEBbILWEHNA Toka UMmeeT 3PPeKTUBHOCTbL 0kono 60%. MNosTomy Heobxoauma
obmoTka B1 — B2 TpaHcdopmaTopa T802 ana HapawmBaHMA HaNpshkXeHMa BO BPeMsa nepuoaa BKIOYe-
Hua TpaH3uctopa Q801. HanpsikeHue Ha 3TOM 0OMOTKE MCNONb3yeTcA Npu NpeBbileHUK Toka. 3awmTa
AOCTUraeTca NnocpeacTBOM PerynupoBaHna Toka ¢ NOMOLLBIO Harpy3o4Horo pesucropa R828.

B TeneBu3ope Ucnonb3yeTca cxema u Ans 3awuTbl OT NPEBbILLEHUA HanNpshkeHusa. Koraa BbiIxogHoe
HanpsxeHue 90 B npesbiwaeT HopmanbHoe, Tupuctop D815 BknoyaeTca u yepes npegoxpaHutens F801
npoTekaeT OOMbLUOW TOK, YTO NPUBOAUT K Pa3pbiBY LEMM, 3aLUMLLIAA OCTamNbHYK YaCTb CXEMBbI.

2.5. NnaTta knHeckona

Ha nnate kuHeckona (puc. 2.27) pacnono)xeHbl TpU 0AUHAKOBLIX BUAeoycunutena curHanos R, G u
B. PaccmoTpum nx paboTty Ha npuMepe 04HOro u3 Hux, Hanpumep G.

CurHan ¢ koHTakTa 3 coeaumHutens L32 nnatbl yepes peanctop R373 nocrynaer Ha 6asy ycunu-
TENbHOro TpaHaucropa Q352, BKNIOYEHHOTO NO KNIaCCUYECKON CXEME C OOLUM IMUTTEPOM.

Pexum amuttepa onpeaensetca genutenem R370 R367, NnOAKNIOYEHHBIM K MCTOMHUKY HaANPSHXXeHUS
12 B 4epes koHTaKkT 1 coegmHuTena L32

Harpy3akon TpaH3ucTopa asnsaetca pes3uctop R352, nogknioveHHbIM Yepe3 KOHTAKT 1 coeauHUTens
L33 K UCTOYHMKY nuTalowero HanpskeHna 184 B, hopmMupyemMoro cxeMon CTPOYHOW pa3BepPTKU. YCUNEH-
HbI CUrHaN C KONMeKTopa TpaH3uCTopa noaaeTcsa Yyepes 3alnTHbIn pe3nctop R387 HenocpeaCTBEHHO Ha
KaToA KMHeckona.

AHaNOrM4YHO NOCTPOEHBLI CXEMbI ABYX APYIUX BUAEOYCUNUTENEN.

OC0BEeHHOCTLIO BUAEOYCMNUTENEN SIBNAETCA MX NPOCTOTA U OTCYTCTBME KAKMX-NMMOO perynupoBoOK
MNogpasymeBaeTcs, O4YEBMAHO, 4YTO HanuuMe B MuUKpocxeme |1C601 aBTOMATUHECKOW MOACTPOMKM
TEMHOBbIX TOKOB OKa3bIBAE€TCS BNONHE A0CTATOYHbIM.

HanpsbkeHue nutaHus nogorpesaTeneit KWHECKONa N0AaeTCsa Yepes OrpaHNYMTENbHBIN PE3UCTOP
R501 (OH HaxoaMUTCA Ha OCHOBHOM NnaTe) Yepe3 KOHTaKT 4 coeamHuTena L33 nnaTbl HENOCPEACTBEHHO Ha
nopgorpeeartenu.



HanpspkeHust nuTaHua OKyCUPYIOLLEro U YCKOPSAIOLMX 3NEKTPOAOB KMHECKOMA NOAAOTCA HA nnaTty
KMHEeCKona HenoCpeaCTBEHHO C OCHOBHOW MNaTbl OTAENbHbIMW NPOBOAAMU. YCKOPAKOLLEE HanpsxeHue
dunbTpyeTca koHaeHcaTtopom C354.
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Puc. 2.27. MpuHuMnuanbHaa cxema nnatbl KWHeCKona

2.6. NynbTbl AUCTAHUMOHHOIO ynpaBneHusa

MpuHUMnNuanbHaa cxema nynbTa AMcCTaHUnoHHoro ynpasnenmsa TNQ10464 nokasaHa Ha puc, 2.28.

OcHoBy nynbTa coctaenseT mukpocxema IC1001 (XRU2485-20), kotopas dopMmupyeT KOMaHAabl yn-
paBneHus (Kkoabl) NPU 3aMblkaHUK TONbKO OAHOro U3 BbIBOAOB K ¢ 04HMM K3 BbIBOAOB S. OgHOBPEMEHHOE
3aMblkaHUE HECKONbKUX U3 3TUX BbIBOAOB BOCMPUHUMAETCA CXEMOW Kak HEKOPPEKTHas KomaHaa, u ee
AanbHenwee PyHKUMOHNpoBaHWe Bnokupyertcs.

B tabn. 2.3 npuBeaeHoO COOTBETCTBUE MEXAY YCMOBHbLIM (N0 pUC. 2.28) HOMEPOM HAXaTOW KHOMKM,
AaHHbIMK BbipabaTbiBAEMOrO Mpu 3TOM KOAA M BbINONMHAEMOWN (PyHKUMEN.
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Puc. 2.28. NpuHuunuanbHasa cxema NAQY TNQ10464

Tabnuua 2.3

HoMep 3aMKHYTbIX KOHTAKTOB (CM. pyUc. |[aHHble koaa
2.28)

BbinonHaeMas yHKuns

1 3D POWER ON/OFF
2 06 F. VIDEO
3 oC NORMAL
4 10 1

5 13 4

6 16 7

7 1A —

8 32 MUTE

9 20 VOL+

10 21 VOL-

1 1 2

12 14 5

13 17 8

14 19 10/0

15 05 TVIVIDEO
16 34 cu”

17 35 CH

18 12 3

19 15 6

20 18 9

21 3B 2DIGIT
22 1C —

23 33 —

24 1D —

25 16 —

26 1E —

27 39 RECALL
28 OF OFF TIMER




BHeLlHW kepaMuyeckuint pesoHaTop X1001 onopHoro reHepaTopa MUKpOCXeMbl NOAKNIOYEH MexXAY BbiBogamu 16 n 17
MUKpocxeMbl. BbixogHoW curHan ans ynpasneHus ceetoanoaom D1001 cHUmaeTcs ¢ BbiBOAa 15 MUKpOCXeMbl Yepes
KMto4YeBOW Kackap Ha TpaH3ucTope Q1001. OHeprua HeobxoaMMas AnNs 3acBETKM CBETOAMOAA, HakannvBaeTca B
koHzeHcaTope C1001, BKNtoYEHHOM NapannensHo baTapee NUTaHuUS.

B page mopenen TenesuaopoB dpupmsl PANASONIC Ha wacen MX-3C, Hanpumep B TC-21S2 npumeHseTca
Apyrov nynsT AucTaHuyuoHHoro ynpasnexnua EURS01310 (puc. 2,29).

B Tabn. 2.4 nokazaHo COOTBETCTBME MEXAY YCNOBHBEIM HOMEPOM HaXaToW KHonku (Mo puc 2.29), AaHHbBIMK KoAa
¥ BbINONHAEMOW NpU 3TOM PYHKLMENA NPUMEHUTENBHO K 3TOMY NyNbTY.
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Puc. 2.29. MpuHuunnanbHaa cxema NAY EUR501310

Tabnuua 2.4
HoMep 3aMKHYTbIX KOHTaKToB (CM. puc. |[daHHble koaa BbinonHaemas yHkuna
2.29)
1 05 TV/VIDEO
2 06 FUNCTION
3 oC NORMAL
4 OF OFF TIMER
5 10 CH1
6 11 CH2
7 12 CH3
8 13 CH4
9 14 CHS
10 15 CH6
11 16 CH7
12 17 CH8
13 18 CH9
14 19 CHO
15 20 VOLUME UP
16 21 VOLUME DOWN
17 32 MUTE
18 34 CHUP
19 35 CH DOWN
20 39 RECALL (STATUS)
21 3B 2 DIGIT
22 3D TV POWER




2.7. PerynupoBka

Mpexae 4Yem neperTn K MeToLaM PerynupoBKM pacCMOTPUM PEXWM YCTAHOBKU 3aBOLCKUX PerynupoBoK,
KOTOpble MOryT NoHaaobuTeca nocne 3aaMmeHbl Mukpocxem |C601 nnu IC1104 B npouecce pemMoHTa Tenesnsopa.

PaccMoTpuM BHaYane pexum HacTPOWKU CNeayroLMX NapaMeTpoB; LBETOBasA HACbIWEHHOCTb, LIBETOBON TOH
(Tonbko B pexuMme npuema curHanoB cuctembl NTSC), SApKOCTb, KOHTPaCTHOCTb, YETKOCTb, LEHTpOBKa Mo
ropuaoHTanu, TeMbp, obHapyxeHue BugeocurHana, ANY, APY BY, yeHTpoBka no BepTuKanu.

[na BXOXAEHUA B PEXUM HACTPOMKU OAHOBPEMEHHO HaXUMarOT Ha KHONKy noBTopHoro BeizoBa MY (Ne27 Ha
puc. 2.28 — RECALL) # Ha kHonKy ymeHblueHus rpomkocT S1110 naHenu ynpasneHua Tenesu3opa (VOL V). SkpaH
cTaHeT 6enblM, nocne 4ero nocnepoBaTeNbHbIM HaxaTuem Ha kHonky S1107 naHenu ynpaeneHus Tenesu3opa
(FUNCTION) BbibupatoT HeobxoauMbli napaMeTp U3 MepedUCrneHHbIX Bbllle. HaxumaroT Ha KHOMKY yBenudeHus
(81111 — VOL A) unu ymeHnblleHuns (S1110 —VOL V) rpoMKoCcTU NaHenu ynpaBneHusa Teneensopa ANs U3aMeHeHus
ypoBHS LIAT perynnpoBoK B Ty UMW UHYIO CTOPOHY,

[na nepexofa B HOPManbHbBIA PeXUM HaXWMaloT ABaxAbl KHOMKY HopManusauuu MNOY (Ne3 Ha puc. 2.28—
NORMAL).

PaccMoTpuM Tenepb peXnMM HacTPOMKKN crejyowux napameTpoB KMHECKONa: YypoBEeHb YepHOro B kaHane R,
ypoBeHb YepHoro B kaHane G, ypoBeHb YepHoro B kaHane B, spkocTe, 6anaHc 6enoro B kaHane R, 6anaHc 6enoro B
kaHane B.

[nsA BXOXAEHUS B PEXUM HaCTPOWK1 NapaMeTpoB KMHecKona U3 NpeablAyLEro pexvma HacTponku napameTpos
HaXWMaloT Ha KHOMKy BkNtodeHua Taimepa MNAY (Ne28 Ha puc. 2.28 — OFF TIMER). 3aTtem HaxumatoT
byHKUMOHanbHYto kHonky S1107 naHenw ynpaBneHus Teneeusopa Ans Belbopa HEOOXOAUMOIN perynMpoBKK U KHOMKY
yBENWYEHWA UNW yMeHbLUEHWA FPOMKOCTW NaHenu ynpasBneHus Tenesusopa ANA u3MeHeHus ypoBHs LIAM
perynmpoBOK B TY WNWN UHYHO CTOPOHY.

[na nepexofa B HOpManbHbIA PeXUM HaXUMatoT ABaXxAbl KHONKY HopMmanuaauuu M4y,

Ona Bxox4eHns B peXuM HacTpoikn 6anaHca 6enoro u3 npeabiayLlero pexwumMa HacTpoWku napameTpoB
KMHECKona HaXumaloT Ha KHOMKy BbIkNtodeHWs Taimepa MAY, M Ha 3kpaHe kuMHeckona NOSBWUTCA ropu3oHTanbHas
NWHKWS.

HaxumaloT Ha KHOMKy YyBEnuWYeHUs WNU yMeHbLUEHUS TPOMKOCTU NaHenu ynpasnexHus Tenesusopa ANS
n3mMeHeHusa ypoHsa LIAI perynupoBok.

BHOBb HaXMMatoT Ha KHOMKY BbIKMIOYEHUS Taimepa, U TeneBu3op NepPeXoanT B PEXUM HacTPOKu napameTpoB
KuHeckona.

[na nepexofa B HOpManbHbIA PeXUM HaXUMaloT ABaXAbl KHOMNKY HopMmanuaauuu May.

HenocpeacTBeHHYO perynupoBKy TeneBn3opa HadMHatoT C NPOBEPKU COOTBETCTBUS MUTAKOLMUX HaNpsKEHUN B
KOHTpONbHbIX Todkax: TPA1 — 90+2B: TPA2 — 16,5+2 B; TPA6 — 25+1,5 B, TPA7 — 184+15B; TPA8 — 12+1B;
TPA9 — 9+1 B; TPA10 — 5£0,5 B, TPA12 — 35+3 B; TPA14 — 50,5 B.

Ha Bxoa Tenesu3opa nogawT BY curHan, MogynumpoBaHHbIA CUrHanoM LBETHbLIX NONoc ¢ ypoBHeM 6enoro
100% u HacTpawBaloT TeneBM3op Ha 3TOT curHan. MoxHO nogaTb cuUrHan LBETHbIX NOMOC HENOCPEeACTBEHHO Ha
Buaeosxof Yepea riesgo JKOO1.

Ocuyunnorpad 4Yepes genutenbHyto ronoeky 1:10 nogkntodaroT K KOHTponbHoi Touke TPA29 un ybexaatoTcs B
TOM, 4YTO hOopMa U pa3max CMrHana cooTBETCTBYIOT NpuBedeHHbIM Ha puc. 2.30.

Ocuunnorpad Yepes fgenutenbHyto ronosky 1:10 noaknioYatoT K KOHTponbHOW Touke TPA27 un ycTaHaBnusatoT
APKOCTb, KOHTPACTHOCTb U HaCbILWEHHOCTb B HOpManbHoe NofnoxeHue (CM. Belle). Mexay KOHTponbHon Toukon TPA3
W WUCTOYHWKOM NWUTaHua 5 B ycTaHaBnuMBaloT NepemMbluky, O4HaKo cnefyeT UMeTb B BUAY. YTO NpW 3TOM BbIK/OYaeTCA
aBTomMaTtuyeckas OnNokupoBka, NO3TOMY AnuTenbHas paboTa B TakoM pexume npu GonblWOM Toke Nyyen
HexenareneHa.

MepekntoyakoT TENEBU30P B PEXUM HACTpOIKM NapamMeTpoB, Kak 3TO yKa3daHOo Bbille, U yCTaHaBNMBalOT YPOBHM
APKOCTW U KOHTPACTHOCTU curHana G Tak, kak 3To nokasaHo Ha puc. 2.31. Mocne 3TOro CHUMAT YCTAHOBMEHHYH
paHee NepeMbl4Ky U NepEXOANAT B PEXUM HOpManu3aaLuuy.



Mpn noaknto4eHHOM ocuunnorpade K KOHTponbHON Touke TPA26 perynupytoT SpKOCTb U HacCblWEHHOCTb No
MeTOoAMKe, ONUCaHHOW Bbllle, Tak, YToObl YpOBHU CurHana B cooTBeTcTBOBanW nNpuBeAeHHbIM HA puc. 2.32.

MopkntovatoT ocumnnorpad vepes aenuTtensHyro ronosky 1:10 kK kOHTponbHoM Touke TPA28 1 ygocToBepstoTeA
B TOM, 4YTO YPOBHU CUrHana R cooTBeTCTBYIOT NpuBeAeHHbIM Ha puc. 2.33.

3aTeM BXOAAT B pexuM Hopmanusauum u ybexgarwTca B ToM, 4YTo Hagnucb CHK (npoBepka) ucyeana u3
NpaBoro BEPXHEro yrna akpaHa.

N Canarg

1o0so00?

Puc. 2.30. K Bonpocy npoBepku oopMbl U pa3Maxa BUAeoCUrHana B KOHTponbHon Touke TPA27

TPAZ? f

2.5 1 1Y (nadc podnsi apkocTv)
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Puc. 2.31. K Bonpocy ycTaHOBKM YpOBHeN SPKOCTU U KOHTPAcTHOCTN curHana G B KOHTponbHou Touke TPA27

TPAZE
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Puc. 2.32. K Bonpocy ycTaHOBKM YpoBHel curHana B B koHTponbHoi Touke TPA26
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Puc. 2.33. K Bonpocy npoBepku ypoBHe#n curHana R B koHTponbHoui Touke TPA28

MGt 2w 4 Wit adwnaconef YPOossHs

1.0z05v

Puc. 2.34. K Bonpocy perynupoBku LBETOBOro ToHa B curHane cuctemol NTSC

Ha Bxoa Tenesu3opa nogatot curHan cuctembl NTSC 3,58 My u ycTaHaBnMBalOT NEPEMbIYKY MEX-
Ay KOHTpOnbHOW To4ykon TPA3 n UCTOo4HMKOM nuTaHua 5 B. Ocuyunnorpad noakno4atT K KOHTPONbHOW
Touke TPA28. YcraHaBnuBalOT perynupoBkn APKOCTU, KOHTPACTHOCTU M HACbLIWEHHOCTU B HOpPManbHOEe
nonoxxexHue u BblbupatT cuctemy NTSC 3,58. YaocrosepsaoTcs, 4to ocuunnorpaMmma COOTBETCTBYET
npuseaeHHon Ha puc 2.34. Ecnu 3T0 He Tak, TO BXOAAT B PEXUM HACTPOWKM napaMeTpoB (CM. BbiLLE) U
pPerynupyoT UBETOBOWN TOH TakK, YTOObI NUKN B TOYKaxX 2 U 4 UMENW 0ANHAKOBbIN YPOBEHb.



Ha Bxoa Tenesusopa nogawT curHan cuctembl NTSC 4,43 MU, ycTaHaBnuBalT perynupoBKU SPKOCTH,
KOHTPaCTHOCTU W HacblLLEHHOCTU B HopManbHoe nonoxeHue u Beibupatot cuctemy NTSC 4,43, YaocToBepATCA, 4TO
ocyunnorpamma COOTBETCTBYeT npuBefeHHoW Ha puc. 2.34. Ecnn 370 He Tak. TO nocne BXOXAEHUS B PeXuM
HacTpoWkW NapaMeTpoB NPOU3BOANAT PErynupoBKy LBETOBOrO TOHa Tak. YToObl MUKW B Toukax 2 M 4 umenwu
OAMHaKOBbIW yPOBEHb.

Mocne 3TUX perynMpoBOK pa3MbIKaOT KOHTPOMbHYH Todky TPA3 OT UCTOYHMKa HanpsxeHus SB, BxoAaT B
pexvM Hopmanusauun u ybexaaroTca B ToMm, 4To Hagnuce CHK (npoBepka) ncyeana u3 npaBoro BepxHero yrna
3KpaHa.

Mepea BbINONHEHUEM NOCNEAYOLWUX PerynupoBOK YpoBHEN 4YepHoro U GanaHca Genoro, a Takke YUCTOTHI
UBEeTa W cBefeHUs nyyeil, Heo6Xo4MMO OTperynupoBaThb LIEHTPOBKY W pa3mep pacTpa no BepTUKanu W ropusoHTanu u

HPOKYCUPOBKY.
OnA perynupoBku orpaHudeHWs Toka nydeid u BanaHca 6enoro Ha BXOA TeneBu3opa MOAAKOT curHan

oAHOpOAHOro ©enoro nons v, BoWAA B pexum HaCTpOVIKVI napameTpoB, YCTaHaBNNBAKOT APKOCTb U KOHTPACTHOCTb, Ha
MUHUMYM.

Ocuunnorpad 4Yepe3 fenutenbHyto ronosky 1:10 nogknoyalT K KaToay “"3eneHoro” npoxekropa KuHeckona.
HaxxuMatoT dyHKLUMOHanbHy0 KHONKY naHenu ynpaBneHus Teneeudopa S1107 yeTblpe pasa gns Belibopa onyun BR
(ApkocTb). [NoBTOPHOE HaxaTue Ha 3Ty KHOMKY NpuBefeT K LUKNUYECKOMY NepeKrioyeHUto napaMeTpoB KMHecKona,
nokasaHHbIx Ha puc. 2.35.

Bo BpeMs MHAUKaLMK Ha 3KpaHe 3Hadka "BR" ycTaHaBNuBalOT perynsaTop YCKOPSOLWEro HanpsXeHUs Ha CnnuT-
TpaHcgopMaTope TS01 Ha MUHUMYM M C NOMOLLBIO KHOMOK YBEMUYEHUA UNU YMeHbLUeHUA rpomkocTu (S1110 unu
S111 naHenu ynpaBneHwWs Teneeu3opa) ycTaHaBnMBatOT NOCTOAHHYIO COCTaBNAOLLYI0 BugeocurHana Ha yposeHb 160
B, kak 370 noka3aHo Ha puc. 2.36, n ocumnnorpad oTKMnYaroT.
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Puc. 2.35. Luknuyeckoe nepekntodeHne napamMeTpoB KMHECKONa Npu HaxaTuu Ha kHonky S1107
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Puc. 2.36. KBonpocy ycTaHOBKW YpOBHSA NOCTOSAHHON COCTaBNsAOLLen BugeocurHana Ha katoae KuHeckona

YcTaHaBnuBaloT PerynaTtop YCKOPSIOWEro HanpsXeHus B Takoe NonoXeHwe, 4Tobbl ObINM BUAHBLI HAANWUCK Ha
akpaHe. lNMoka Hagnuck "BR" Bce ewye ocTaeTca Ha akpaHe (Npu HEOOXOAUMOCTU BHOBb HaXUMatoT PyHKLMOHANbHYO
KHOMKY YeTblpe pa3a) HaXumaroT Ha KHOMKY BbikNtodeHusa Tanmepa (Ne28 Ha puc. 2.28). 3To npuBeaeT K nponagaHuto
KafpoBOW pa3BepTKU U NOSBMEHNIO FOPU3OHTaNbHOW NONOCKI B LIEHTPa 3KkpaHa.

[nasHO yBENUYMNBAKT YCKOpAKLWlee HanpaxXeHue Tak, 4YTOObI rOpuU3oHTanbHaA nonoca N uUeHTpe 3KpaHa
npmo6pena OKpacCKy o4HOro n3 OCHOBHbIX LIBETOB.

Mpu ApanbHeiwei perynupoBke 6GanaHca perynsTop YCKOPAWLLEro HanpsxeHus 6onblle He TporatoT W
3anoMMWHalOT LUBET ropu3oHTanbHOW NoNockl, yNOMAHYTON Belle. BHOBb HaXuMMaloT Ha KHOMKY BblKIOYEHUS TaliMepa
ANA Bo3BpaTa K pexuMy HopManbHOW KaapoBOW pas3BepTKM W C MOMOLUbI PYHKUMOHANbLHOW KHonku S1107
yCTaHaBNMBaKT YpOBEHb YEPHOro OLHOr0 W3 ABYX OCTaBLUMXCH LBETOB, He3adWKCUpOBaHHbLIX Bbile. Bo Bpems
oToOpaxeHWa Ha 3KkpaHe cooTBeTcTBylowen Hagnuen "R_", "G " wnu "B_" (cm. puc. 2.35) cHoBa BbIKMOYatOT
KaapoByto pas3BepTKy U OAHON W3 KHOMOK perynupoBKU FPOMKOCTU MaHenu ynpasneHus Tenesuaopa (S1110 unu
S1111) nobmeatoTcsa NOABMNEHUA Ha 3KpaHe BTOPOro fyya, NPUMEPHO TakoM e APKOCTH, Kak U NepBbIW.

MoBTOpstOT NpoLeaypy ANA OCTaBLUErocst LBeTa, AoGWBasCh NOSBNEHWUs Genoii ropu3oHTanbHOW MUHUKM Ha
3KpaHe, W BO3BPALLAoTCs B peXUM HOpMarbHOW KaipoBoi pa3BepTky.

[Baxabl HaxuMatoT Ha KHonKy HopManusauwu MAY Ana Bo3BpaTa B HOpManbHbI PeXuM nocne 3aBepLueHus
ONWCaHHOW PerynupoBKu YpoBHei YepHOro.



YcTaHaBnmBatoT HOPMarnbHY KOHTPAcTHOCTb WM ABaXAbl HAXWMAalOT Ha KHOMKY BbIKNOYeHUS TaiMepa. 3aTtem, ¢
noMowbto  pyHKYMoHanbHoW kHomku S1107 naHenu ynpaBneHWA TeneBu3opa, BbIOUpatOT PEXUM PETYNUPOBKM
6anaHca 6enoro gns "kpacHoro" (R-) unu "cuxero" (B-) npoxekTopa, ecnu 310 Heobxonnmo. Bo Bpemst cBedeHUs Ha
3KpaHe Hagnucen "R-" unu "B-" ogHOW U3 KHONOK yBENUYEHUA UNU YMEHbLUEHWA FPOMKOCTU MaHenwu ynpasBneHus
Tenesuaopa (S1110 unm S1111) ycTaHaBnuBawT ofHopogHoe Genoe none. [na Bo3BpaTa B HOPManbHbIA peXuM
ABaxAbl HAXXUMAKT Ha KHONKy Hopmanusayuu MNAay.

[ns perynupoBkM 4YMCTOTbI LBeTa Ha BXO4 TeNneBu3opa MofalwT curHan oaHopofgHoro 6enoro uBeTa,
yCTaHaBMNMBalT MakCcMmarnbHble 3Ha4eHUSA APKOCTU U KOHTPacTHOCTU U306paxeHUs, NporpeBatoT TeNEeBU3Op HE MeHee
15 MWUH U pazMarHu4nMBaloT KUHECKON BHELUHEN neTnen.

BobIkntovatoT "kpacHbIR" M "'CUHUIA" NPOXEKTOPbLI KUHECKONa, OTNycKaloT PUKCUPYIOWMIA BUHT A OTKNOHSIOLEN
cucTtemsl (puc. 2.37) 1 nepemeLLatoT ee MakcMManbsHO BrM3Ko K MarHuTam YUCTOThI LiBETa.
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Puc. 2.37. PacnonoxeHue OTKINOHSAOWEN CUCTEMblI U MAarHUTOB YacTOThI LiBeTa U CTaTUYECKOro cBeAeHus ny-
yen Ha ropnoBuHe KuHeckona
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Puc. 2.38. K Bonpocy craruuyeckoro cBegeHus nyyei KuHeckona

OTnyckatT 3aXuM MarHutoB (CM. puc. 2.37) 1 perynupyroT MarHWTbl YUCTOTHI LBEeTa Takum o6pa3om, 4ToObl
NoNy4nTb BEPTUKaNbHOE 3eneHoe nose, 3aHuMaroLlee NPUMEPHO TPeTb 3KpaHa B ero LieHTpe.

MenneHHO nepemellaloT Bnepef OTKMNOHAIOLWYO CUCTEMY AO MONYyYeHUS PaBHOMEPHOro 3efeHoro nons no
BCEMY 3KpaHy.

BHOBb BKtodatoT "KpacHbIn" M "CUHUI" NpOXEKTOpbl KMHecKona u ybexaaroTcs B NOMy4eHUU paBHOMEPHOro
6enoro Nons, Nocne Yero 3aTArMBarT PUKCUPYIOLLMIA BUHT A.

ansa perynmposkn ceegeHusn nyqeﬁ Ha BXOo4 TeneBwu3opa nofgarT CUrHan ceTdaTtoro nonAa U yctaHaBnmBarT
MakCUManbHYHO KOHTPACTHOCTb. ﬂpKOCTb yCTaHaBnuBaroT Takoi, 4Tobbl cepble 4acTtu q.')OHa ceTyaToro nons oObinu
HYEepPHbIMU,



CoBMeLLaloT KpacHble U CUHWE NWHWUM B LIeHTPpe 3KpaHa BpalleHWeM MarHWTHbIX Konew cTaTu4eckoro cBegeHuns
R-B (cMm. puc. 2.37). MNpuyeM ANa cBefeHUA KpacHbIX U CUHUX BEpTUKaNbHbLIX NUHWA NepeMeLaroT MarHWTbl no
HanpaBneHuro Apyr K Apyry v Apyr oT gpyra (puc, 2.38 a), a ANs CBeAEHUA KPaCHbIX U CUHWUX rOPU3OHTamNbHbIX TMHUIA
BpallatoT MarHWTHble Konbla BMecTe (puc. 2.38 6).

CoBMellaloT cBefeHHble KpacHble U CUHUE MUHWU B LEHTpe 3KpaHa C 3eneHbiMW MWUHUAMU BpalueHueM
MarHWTHoOro KonbLa craTuyeckoro ceegeHus (R-B)-G n pukcupytoT 3axum MarHuToB (cM. puc. 2.37).

Mpy HeobXxoAMMOCTU NONYYEHWS AWHAMWUYECKOro CBEAEHWS CHUMAIOT (PUKCUPYIOWME KNUHBbA OTKNOHSOLWeN
cUCTeMbl W cnerka nokayveBaloT ee BepTUKanbHO W rOpU3OHTanbHO A0 MOMyYEeHWS XOpoLlero cBefeHWs No Bcemy
3KpaHy. BHOBb ycTaHaBNWBatoT U XeCTKO OUKCUPYIOT KNUHBSA B NOCNEA0BaTENBbHOCTW U NOA YriNaMu, nokasaHHbIMW Ha

puc. 2.39.
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Puc. 2.39. K Bonpocy ycTaHOBKM (PUKCUPYIOLUUX KITUHLEB OTKITOHAIOLEN CUCTEMDI
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Puc, 2.40. PacnonoxeHue psga OCHOBHbIX 31€eMeHTOB Ha OCHOBHOMI nnare

Ilna obneryeHns perynupoBKkU U peMpHTa TeNneBnM3opoB Ha puc. 2.40 nokasaHo pacnonoxeHue pAaa OCHOBHbLIX 3NEMEHTOB Ha
OCHOBHOW nnare.

2.8. XapakrepHble HeucnpaBHOCTH

1. Tenegusop ue sxouaemes, nepezopaem npeooxpanumens F801

MNeperopaHue npegoxpaHUTens MOXET NPOU3ONTU U3-3a BPEMEHHOW NEPErpy3kun, HO, KaK NpaBu o,
3TO CBMAETENLCTBYET O 3aMblkaHWM B LENAX CETEBOro HanpsbkeHus. Mo3Tomy nydile He ToponuTbcs C
3aMeHON NpeaoxXpaHuTeNns U NOBTOPHLIM BKIKOYEHUEM TENEBU3OPA, @ CHaAYana NpoBepuUTb Ha OTCYTCTBUE
3amblKaHWW LEenu CeTeBoro HanpshkeHus. OgHako HeobxoANMO NOMHUTb, YTO CXEMa UCTOYHMKA MUTaHUS,
HaxoasAwascsa Ha 6a3zoBom waccu MX-3C, umeeT ranbBaHMYECKYI0 CBA3b C CETbK (HA NPUHLMNMANbHOW
CxeMe aTa 4actb umeetr obosHadeHune HOT), a Takke ABMAETCA UCTOYHWKOM BbICOKOTO HanpsXXeHUS.
Moatomy npou3BoAUTbL NiOObIE M3MEPEHMA B HEN, a TeM Donee 3aMeHy 3NEeMEHTOB, MOXHO TOMbKO npu
BbIHYTOMN M3 PO3ETKM BUIMKE, a €Cnu BCe e HeobOXoAuMO npou3BOAUTL Kakue-nubo uamepeHus npu
BKIMIOYEHHOM NUTaHUKM, TO NOAKMIYATb TEneBu3op K CEeTM Heobxoaumo 4Yepe3 pasaenuTenbHbIi
TpaHcdopmartop.



MCTOYHNKOM neperpy3kn MoxeT OblTb HeucnpaBHOCTb koHAeHcaTopoB C801, C802, C807, C808 netnu
pa3MarHu4mBaHusa, AM0A0B MocToBOro BelnpaAmMuTena D801, a Takke TpaHauctopa Q801.

MpenoxpaHutens F801 MoxeT neperopaTb W TorAa, korga Yepe3 Hero npoTekaeT OONbLUOA TOK B CBA3M C
OTKpbITUeM Tupuctopa D815, ecnu BeixogHoe HanpsxeHue 90 B npeBbicUT HOpMY.

2. Te.uesmop He 6KJirouaemcsi, npedoxpauumeﬂb He nepezopaem, unduxamop 6K/IIOYEHUS He ceemUmCAl

OTcyTcTBME cBEYEHUS MHAMKaTopHoro auoaa D1111 ceugetenbcTByeT 06 OTCYTCTBUM HAMPSXEHWUA NuTaHns 5 B
Mukponpoueccopa ynpasneHusa IC1101 B koHTponbHou Touke TPA14. MNpu ero oTCyTCTBUM NPOBEPSAIOT Hanuune
HanpsxeHusa 20 B Ha Bxoae (BbiBoae 1) Mukpocxembl IC802 M ecnn oHO UMeeTCA TO AenaroT BbIBOA O HEUCNPaBHOCTU
MUKpOCXeMbl N KongeHcaTopa C851.

Ecnu xe HanpskeHue Ha Bxofe Mukpocxembl IC802 OTCYTCTBYET MMM OHO CUMBHO 3@HUXEHO, NPOBEpSAoT
Hanudue HanpsxeHuns 290...300 B Ha konnekTope TpaHaucTopa Q801 1 cxeMy 3anycka UCTOMHUKa NUTaHUA.

Mpu OTCYTCTBUW HaNPSXKEHUS Ha KOMMEeKTope TpaH3UCTopa MpOBEPSIOT MOCTYNMEeHWe CETEBOro nepemMeHHoro
Hanps)eHUs Ha MOcToBOM BeiNpsaMuTens D801 u cam BeINpAMUTEND.

B cxeMe 3anycka nposepstoT TpaHaucTtopel Q801 — Q803, auoasl D803, D804, D806, D807, D811, D850,
KoHAeHcaTopbl C809 — C811, C814, C816 un TpaHcdopmaTopbl T801, T802.

K oTcyTcTBMIO 3anycka UCTOYHWKA NWTaHWA WHOrga NPUBOAWT NpeBbILLEHWE HanpsXeHWs Ha BelBoAe 6 cnnuT-
TpaHcdhopmaTtopa T501 (nUTaHue nogorpeBarteneil kKMHeckona), nepepatoLeecsa Yepea anog D850 n TpaHcdhopmaTop
T801 n npueoAsLlee B utore K 3akpbiBaHuto TpaHauctopa Q801. Ecnu xe 3anyck UCTOYHWKa NUTaAHWUA MMeeTcA, a
HanpsxeHue 20 B Ha Bxoge Mukpocxembl |C802 oTcyTcTBYeT, NpoBepSAIOT ucnpasHocTs avoda D831 u koHaeHcaTopos
C831, C832.

3. Tenesusop ne exiouaemcs (Hem pacmpa u 36yKa), NPeOOXpanumenyb He nepeopaem, UHOUKAMOp
BKIIIOUEHUSl C6eMUMCS

CBedeHne wuHAUKaTOpa CBUAETENbCTBYET O Hanudiuu HanpsxeHns S B B KoHTponbHoW Touke TPA14, a
crnepgoBaTenbHO: U O 3anycke UCTOYHWKA NUTaHUS. [103TOMY MOWCK NPUYWMHBI HEUCNPABHOCTWU HaYWHaT C NPOBEPKM
3anycka BbIXOQHOrO Kackaja CTPOYHOW pa3BepTKM W Npexae BCero C Hanuyua HanpsxeHws nuTanua 90 B,
nocTynarLwero Ha Hero OT WCTOYHUKA nuTaHusa. Ecnu 3To HanpshkeHue OTCYTCTBYET WU CUMbHO 3aHWXEHO, TO
NpoBepSOT UCNPaBHOCTb UMNYNbCHOro TpaHcdopmatopa T802 n koHaeHcaTopa C814. Ecnu xe HanpsxeHue nutaHua
nopaetcs 4Yepe3 obMoTky 9 — 10 TpaHcdhopmaTopa T501 Ha konnektop TpaHaucTopa Q566, a 3anycka BbIXOAHOrO
Kackafa CTPOYHOW pasBepTKM TeM He MeHee HeT (3TO oLyLjaeTcs No OTCYTCTBUIO XapaKTePHOro E3bICOKOMONLIHOMO
NOTPECKNBAHUA NPW BKOYEHUN Tenesusopa W NO OTCYTCTBUIO MOKanblBAHUA TbiMbHOW CTOPOHBI PYKU MPW KacaHwuu
3KpaHa KuHeckona), To NpoBEPSAOT UCNPaBHOCTb 3NIEMEHTOB BbLIXOAHOMO Kackaga: TpaHaucTopoB Q565, Q566, fuoaos
D566, D567, koHpeHcaTopoB C566, C570, C571, C573, C575 — C577, TpaHcgopmaTtopoB T501, T566, PJIC L509,
LienoCcTHOCTb CTPOYHbIX KaTywek OC W NocTynfneHWe CTPOYHLIX 3anyckalomx UMNYnbCOoB C BbiBOAA 56 MUKpPOCXeMbI
1C601 Ha 6a3y TpaH3ucTtopa Q565. Mpu OTCYTCTBUM 3TUX MUMMNYNLCOB MW UX HECOOTBETCTBUU ocuunnorpamme 8 Ha
puc. 2.7 NpoBePAIOT MUKPOCXEMY U AeNatoT BLIBOA O €€ HEUMCNpPaBHOCTU.

MpoBepsloT Tawke WcnpaBHOCTL Gnokupytolero TpaHauctopa Q564 Ha oTcyTcTBMe npobos, 4To Morno Gl
NPUBECTU K LUYHTUPOBAHUIO 3anyckalwLlMx WMMNYnNbCOB, @ TakKe He HaxoAWTCA NN 3TOT TPaH3UCTOpP B OTKPbITOM
COCTOSHUW nofadeil NONOXUTENBHOrO HanpsKeHUs Ha ero 6a3sy, 4YTO BO3MOXHO TOMbKO B AEXYPHOM pexume, koraa
3aKpbIT TpaH3uctop Q850 (cm. puc. 2.26).

K pedekty MoXeT npuBecTM n oTkas TpaHauctopa Q451 un koHaeHcatopoB C532 un C655, asnsowmxcs
AaTynkaMun cxeMbl 3aLuThl OT yBENMYeHMs Toka No Lenu UCTodHuka HanpsbkeHus 20 B. B aTom cnyvae Ha ycTporCcTBO
6nokmpoBkn Mukpocxembl 1C601 yepes ee BbiBog 55 nofjaeTcs NoXHas KOMaHA4a OTKIHOYEHMSA 3anycka CTPOYHOWN
pa3BepTKy,

4. CmpoyHasi pazeepmka 3anycKaemcsi, 3KpaH He ceemuimcsl, 38yK eCimb
Mpu Takom fJedbekTe LienecoobpasHo NPOBEpUTh BCE UCTOMHUKW NUTAOLLMX HANPsHKeHUN, BolpabaThiBatoLmxcs

B BbIXOAHbIX KaCkagax CTpOHHOVI pa3BePTKN, OTCYTCTBUE KOTOPbLIX MOXET NPUBECTN K OTCYTCTBUKO CBEYEHNA 3KpaHa.



Byaem cuutaTh (rt0 XxapakTepHOMYy NOTPECKUBAHMWIO), YTO aHOAHOe HanpsxeHWe umeeTcA. HanpsxeHue Ha
YCKOPSAIOLLEM 3NeKTpoAde KUHeckona MOXHO W3MepWTb Ha KkoHTakTe 7 uokons. OHO AOMKHO W3MEeHATbCS npwu
BpaLleHUU HUXKHEro NoACTPOEYHOro pesncropa cnnuT-TpaHcgopmMaTtopa TS01 (cm. puc. 2.40).

MMnNynbCcHOE HanpsXeHue NUTaHWsa nogorpeBaTenen KUHECKona W3MeEpSAEeTCs Ha KOHTponbHoi Toudke TPA34
OCHOBHO NNaTkl UnKn Ha koHTakTe 10 LoKoNs OTHOCUTENBHO Kopnyca.

5. Cmpounas pazeepmka 3anyckaemcs, IKPaH He C8emMUMCSl, 36YKA Hem

Hanbonee BeposATHas npuuuMHa pJedeKkTa 3akno4aeTca B HEUCNpPaBHOCTW BbINPAMUTENS MNOCTOAHHOMO
HanpsxeHua 16,5 B B KoHTponbHoW Touke TPA2, koTopoe nonyyaeTcs BbINPSAMMAEHWEM CTPOYHbIX UMNYNbCOB C
BbIBOAa 2 cnnuT-TpaHchopmaTopa T501 BeinpaMuTenem Ha anoge D511 u konageHcatope C511.

3T0 HanpsxeHWe NUTaeT BbIXO4HOW Kackad ycunuTens MOLLHOCTU 3BYKOBOW YacTOTkl, NOSTOMY U HeT 3Byka. Ho,
KpOMe TOro, U3 3TOro e UCTOYHMKa C MOMOLLbI0 NMocrnefoBaTenbLHOCTU M3 Tpex cTtabunuaaTtopos IC805 — I1C807
POPMUPYIOTCA UCTOYHUKU HanpsxeHuin 12 B (nocne IC805), 9 B (nocne IC806) u 5 B (nocne IC807) (He nyTaTb €
UCTOYHUKOM HanpsbkeHus S B, ynoMaHyTeiM B n. 2). OTcyTcTBUE HanpsxeHus 9 B, nuTarowero sugeonpoleccop
1C601 (BbiBOA 14), NPUBOAUT K OTCYTCTBUIO CBEYEHUS 3KpaHa.

6. Het uzobpasicenus u 36yka Ha 6cex npuHUMAEeMblX KAHAIAX, pACMD eCHib

[MpoBepAIOT HaANPSHKEHUA HACTPONKK, NepekntodeHna ananaszoHoB, APY un AlNY Ha cooTBETCTBYIO LUX BbiBOAAX
TIOHepa, a Takke nNyTb nNpoxoxAaeHws curHanoB 1Y 4Yepea kackap Ha TpaH3ucTope Q101 u cunbTp Ha MAB go
BbIBOAOB 24 1 25 Mmukpocxemsl IC601.

Ecnun kakoe-nubo HanpshkeHMe Ha BblBOAE MNeEPEKOYeHUs LMana3oHoOB THOHepa He COOTBETCTBYET HOpMe,
nposepstoT MukpocxeMy 1IC1103 u HanpsxeHUA ee ynpasneHua ¢ mukponpoueccopa IC1101. Ecnu He cooTBeTCcTBYET
Hopme HanpsxeHue AMNY, nposepstoT mukpocxemy IC102.

Ecnu HeT HanpsmeHWa nepecTpoWku BHYTPU AuanaszoHa, TO npoBepsloT TpaHauctop Q1180, UCTOYHMK
HanpsikeHus 35 B B kOHTponbHoi Todke TPA12 1 ynpaBnstollee HanpspkeHue, nocTynawllee Ha 6a3y TpaH3ucTopa ¢
MUKponpoLeccopa ynpasneHus.

BbiBatoT cnyyau, korga Ha Bxogax Mukpocxembl IC601 MMeroTcA HopMmanbHble curHansel MY, a Ha Bbixoae
BUAeocurHan otcytcTeyeT. MoaToMy, No pe3ynbTatamMm U3MEPEHUIA JeNatOT BbIBOALI O HEUCNPABHOCTW TOr0O UMK MHOTO
3femMeHTa.

7. Hem 36yka, uzobpascenue HopmaibHoe
MpoBepAOT UCNPaBHOCTbL AUHAMUYECKUX FOMNOBOK M Lenu UX noacoefuHeHus K mukpocxeme |C2301, B Tom
4yncne koHgeHcatop C2306.

[anee npoBepsAT HanpsAXeHUs NUTaHus Ha BeiBogax 1 n 9 Mukpocxemel. ECnu oHM COOTBETCTBYOT HOpME, TO
ocuunnorpacoM KOHTPONMUPYIOT Hanuuue 3BYKOBOrO CWUrHana Ha Bbixofe (BbiBOA 8) MWKPOCXEMbI, a MNpu ero
OTCyTCTBUM — Ha BxoAe (BbiBoA 2). Mpu HanuyuMm curHana 3geck MUKPOCXEMY 3aMEHSIOT.

Ecnu curHana HeT u Ha Bxofe, NpOBepsAIoT Lenb ero nojayu ¢ BelBoga 28 mukpocxemsl 1C601, B TOM 4ucne

KoHAeHcaTopbl C2303, C216.

MpoBepsAlT Tawke Ha oTcyTcTBUe Npobos TpaHsucTop Q1164, KOTOPbIA AOMKEH OTKPLIBATLCS TOMbKO NpM
6nokMpoBKe 3ByKa, KOrAa Ha ero 6a3y nogaeTcsa NONOXUTENbHbLIA NoTeHuWan

S1. Dkpan Kuneckona sapKo ceemMuUmcs 6e1bIM Y8EMOM, APKOCHIL HE PeYUPYemcsl

[MoucK HeucnpaBHOCTU HaYMHAKT C NPOBEPKU Hanuuusa HanpsxeHus 184 B B KOHTponbHo# Touke TPA7
OCHOBHOI NNaThl, KOTOPOe NojaeTcs Yepe3 KOHTaKT 1 coegnmHuTena A33 Ha nnaTy KuHeckona ANA NUTaAHWS BbIXOAHBIX
Bugeoycunutenei. Ecnu ykasaHHoe HanpskeHue OTCYTCTBYET, NPOBEPSAIOT deMeHThl BeinpaMutens; anod D509 u
KoHAeHcaTop C509.

Tak kak HanpskeHue 12 B (Ha Bbixoge Mukpocxembl IC805) onpeaensieT pexuM TPaH3UCTOPOB BbIXOAHbLIX
BugeoycunuTenen nnatbl KMHeCKona, TO ero oTCyTCTBME Ha koHTakTe 1 coeanHuTens L32 npuvBOAWT K OTKpbIBAHWUIO
BCEX TPeX 3NEeKTPOHHbIX MPOXEKTOPOB KWHECKONa U APKOMY HeperynupyemMoMy CBEYEHWIO 3KpaHa.



9. 3Kpau KUHecKona sipKko ceemumcs OOHUM U3 OCHOBHBIX yeemoes
ﬂpquHon ,qeqaeKTa, no BCell BWAMMOCTW, ABNAETCA HeNcnpaBHOCTb TPaAH3UCTOpa COOTBETCTBYHOLLUEro

Bugeoycunutensa nnatel kuHeckona Q351, Q352, Q354 unu 3aMblikaHMe B NaHenu KUHecKona, KOTopoe MOXHO
onpefenuTb OMMETPOM (pa3yMeeTcs, Npu BbIKIKOYEHHOM TeneBu3ope). [opa3fo pexe HeucnpaBHoW ObiBaeT
Mukpocxema IC601.

10. Hapywen 6anranc 6enozo
Mpu4nHoi atoro fedekra MOXeT OblTb HEUCNPaBHOCTb 31EMEHTOB TOMbKO TOr0 BUAEOYCUNWUTENs nnathl

KWHeckona, LiBeT KOTOporo oTCyTcTBYeT unu npeobnapaeT, uckaxas 6anaHc 6enoro. B peakux cnyyasx k gedexry
MOXeT NPUBECTU HencnpaBHOCTb MUKpocxeMbl IC601.

11. Hem kaopoeoit, cmpounoi WM obuieil CHHXPOHU3ayuu
MpuynHa gedekTa, ckopee BCEro, 3aknoyaeTcs B HEMCNpaBHOCTU MUkpocxeMbl IC601.

12. Omcymcmeyem uiu uckasicen yeem Ha U300padXceHuu npu npueme cucnanoe cucmemsl SECAM
Mpexpe Bcero HeobxoaMMO C NOMOLLBO ocuyunnorpadga NpoBepuTb Hanuyue BUAEOCUrHana Ha BeliBoae 16

mukpocxembl IC603 pekopsepa uBeTHocTM cucteMbl SECAM, cTpobupytowmx wumnynscoe SC Ha BbiBoge 15
MWKPOCXEMbl W OMOPHOro curHana Ha ee BbiBoge 1. Ecnu Bce 3TW curHansl NpUCYTCTBYIOT, COOTBETCTBYIOT HOpME U
HanpsxeHue nutanus 8 B Ha BbIBOA 3 MUKPOCXEMbl NOAAETCH, TO NPOBEPAIOT BbIXOAHbIE CUrHanbl Ha BeiBogax 9 n 10
MUKpocxeMbl. [1pn UX OTCYTCTBUM UNU UCKXEHUN MUKPOCXEMY 3aMeHSIOT. ECnu e oTCYTCTBYET UMW UCKaXeH TONbKO
OfWH LIBETOPA3HOCTHELIA CUrHan, a Apyroil cCoOOoTBETCTBYET HOPME, TO NpeXAe YeM MeEHATb MUKPOCXeMY, NPOBEpPAIT
cooTBeTCTBYOLWMe KoHaeHcaTopbl C672, C673.

13. Omcymcmeyem unu uckasicen yeem Ha u3oopascenuu npu npueme cu2nanog cucmemsl PAL (NTSC)

B 3TtoM cnydae npoBepsoT 3nemMeHTbl ueneid cuctembl PAMNY onopHoro reHepatopa C606, C607, R601,
KBapLueBbI pe3oHaTop OMopHoro reHepatopa X601 unu X602, nocne 4Yero AenaroT BbIBOA O HEUCNPaBHOCTU
Mukpocxemsl IC601,

14. Omcymcmeyem yeem Ha u306pasXceHuu Npu npueme CUSHA108 1000 CUCmeMbl

Mpexae Bcero B pexuMme HACTPOWKW MNPOBEPSIOT, He YCTAHOBMEHa NW HacbIWEHHOCTb Ha MWHWManbHoe
3Ha4yeHue. 3aTteM NpoBepsAT popMy CUrHANOB OCHOBHLIX LUBeTOB R, G, B Ha Bbixogax mMukpocxembl IC601 (BbiBOAbI
15 — 17). Ecnu oHW He COOTBETCTBYHOT ocuunnorpamMmam 15 — 17 puc. 2.7, T.e. B HUX OTCYTCTBYeT cocTaBnsoLas
LBeTa, TO, CKOpee BCero, HeucnpaBHbl Kackafdbl MaTpuyupoBaHus B Mukpocxeme 1C601.

15. Omcymcmeyem uepHo-oenoe uzodpadrcenue, y6emuoe U300PANCEHUE NEPEHACHIUEHO U
80CNPOU3BOOUMCSL C HEeCMEeCMEEHHOIL OKPACKOIl

XapakTep HemcnpaBHOCTH roBOpPUT 06 OTCYTCTBUM APKOCTHOW COCTaBnSAOLW e B BbIXOAHbIX curHanax R, G, B Ha
BbIxoaax MukpocxeMbl IC601. MpoBepAIOT B peXUMe HaCTPONKK, He yCTaHOBNEHa MU KOHTPACTHOCTb Ha MUHUManbHoe
3HaveHue. Ecnu aTo He Tak, To, No BCeW BUAUMOCTHU, HencnpaeHa Mukpocxema IC601,

16. B yenmpe sxkpana Hao100aemcs y3kas 20pu3OHmMa1bHAsA JTUHUS

Mpexae Bcero HeobxoaMMO NPOBEPUTL HaNpsXeHWe NuTaHua 24 B Ha BbiBoae 8 mukpocxemel IC451, Ecnu oHo
OTCYTCTBYET, @ WUMEHHO 3TO U SABNAETCA NPUYNHON AedekTa, NPOBepAT BbiNpAMUTENb Ha Auode DS13 u
koHaeHcaTope C513 1M Hanu4yne CTPOYHbLIX UMNYMNbLCOB, MOCTYNAaKOLWMX Ha Hero ¢ BelBoda 7 TpaHcdopmMaTtopa T501.

17. Man pazmep pacmpa no éepmuxaiu

HeobxoaMMO NPOBEPUTL, HE 3aHWKEHO N HaNPsPKEHW NuTaHusa 24 B Ha BbiBoge 8 Mukpocxembl |C451. Ecnu
OHO B HOpMe, To npoBepstoT anoabl D414, D415, D452 n koHpaeHcaTopel C412, C416, C417,



18. He pecynupyemcs yenmpoeKka pacmpa no 6epmuKa/iu

Ecnu B pexvMme HaCTpOKN HeNb3s YCTaHOBWUTb HOPMAalbHYHO LEHTPOBKY pacTpa, TO NPOBEpPSIOT UCNPaBHOCTb
Kackafos Ha TpaH3aucTopax Q445 — Q447, ctabunutpoH D449 n kongeHcatopel C416, C417.

19. He 6b1n0/1na10mcs KOMaHObl, RO0A8AeMble C NAHEIU YNPABIEHUS MeENesU30pa

Ecnn He BbiNoONHAETCA HWM ofHa W3 KOMaHA C naHenw, To Haubonee BepoATHa HEUCNPaBHOCTb MUK-
ponpoueccopa ynpaenexusa IC1101.

Ecnu He BbINONHAOTCA KOMaHAbl TONLKO NPU HaxaTuun kHonku S1107, TO ¢ paBHOW CTEeNEeHbIO BEPOATHOCTU 3TO
MOXeT BbITb CBA3aHO C HEUCMPABHOCTLIO MUKpONpoLeccopa ynpaBneHns U caMoi KHOMKK.

Ecnu xe He BbINOMHAETCA KOMaHAa NpU HaxaTuu TONbKO Ha oAHy u3 kHonok S1108 — S1112, To HeucnpaBHa
MMEHHO 3Ta KHomnka.

20. He 3anomunaomcs OaGHHble 0 HACMPOUKe U PecyIuposKe

MpoBepAlOT HanNuyne HanpsxeHns nuTaHus Mukpocxembl IC1104 Ha ee BbiBoae 8. Ecnu oHO cooTBeTcTBYeT
HOpMe, NPOBEPSAIOT Hanuyne UMNyNbLCOB LWWHbI ynpasnerua I'C Ha BelBogax 5 v 6 MUKpOCXeMbl, Nocne Yero genawT
BbIBOA O €e HEUCNpPaBHOCTY.

21. He ébinonnsiemcs Hu 0OHA U3 KomMamo, nooasaemoix c IL1Y

MpoBepstoT dyHKUMOHUpoBaHWe MY ¢ nomowlbto ocuyunnorpada No Hanuyiuk UMNYNbCHBIX CUrHANOB Ha
konnektope TpaHauctopa Q1001 (Q1). Ecnu curHanel npu HaxaTuu Ha nwobyto kHonky MOY umetotcs, To 3To
cBUAETEeNbCTBYET O €ro UcNpaBHOCTU. ECnu xe Ux HeT, TO Npexae BCero NpoBepstoT baTapero NUTaHUs, a 3aTem yxe
— WCNpaBHOCTb TpaH3ucTopa U MUKpocxeMbl. Ecnu xe nynbT ucnpaseH, To y6exaaroTcs B paboTocnocobHOCTM
doTonpueMHuka Ha mukpocxeme IC1051, npeaBapuTenbHO U3MEPUB NOAaBaAEMOE Ha Hee HanpsXKeHWe NUTaHus.

Janee nogkntoyatoT ocuunnorpad k BbiBoAY 34 MUKponpoLueccopa ynpasneHWUs W KOHTPONMUPYKT Hanuuve,
UMNYNbCOB Npu NepeAaqu ntoGoi komaHabl. OTCyTCTBME UMNYNbCOB yKa3biBaeT Ha HEWCNPaBHOCTb MUKPOCXEMb
coTonpreMHUKa. B NpOTMBHOM criyqae HeucrnpaBeH MUKPONPOLIECCOP YNpaBreHus.

22. Tenesuzop Ho nepesoOUmMCs U3 OeHCYPHO20 percuma 8 padouuii

Mpexae Bcero HeobxoanMMo y6eanTbCA B NOCTYNNEHUMM KOMaHAbl ¢ BbiIBOAA 24 MUKponpoleccopa ynpasnerHus
IC1101 Ha 6a3y TpaH3uctopa Q850 npu nepexopge B pabounit pexum u3 aexypHoro. Ecnu ata KomaHfga He
nocTynaeT, TO HeucnpaBeH MUKponpoueccop ynpasneHws. Ecnu nocTynaeT, a TpaH3UCTOP He OTKpbiBaeTcs, TO
HeucnpaBeH OH. Ecnn e TpaH3MCTOp OTKpbIBAeTCH, TO NPOBEPAIOT HafEeXHOCTb 3amblkaHWs KoHTakta A (CM. puc.
2.26) pene RL801 ¢ Toukorn C (kopnycom). Ecnu pene ucnpasHo, To npoepstoT gnoasl D803, D805, ontonapy D809,
TpaH3auctopsl Q801 — Q803.

23. Tenesuszop He nepesooumcs U3 padouezo pexcuma 6 0edcypHolii

Mo aHanoruu c npegblgyWwUM crny4yaem nNpPoOBepstOT nocTynneHne Ha 6a3y TpaHsuctopa Q850 komaHAabl
3aKpblBaHUS C MUKpornpoueccopa ynpaBneHWs, caM TpaH3WCTOp M COefUHeHWe KoHTakTa B (cm. puc. 2.26) pene
RL801 c kopnycom. 3aTem JenatoT BbIBOA O HEUCMPABHOCTU Kakoro-nubo anemeHTa.



