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Huxomaaes A.Il., Maakuna M.B.
H82 500 cxem nysa paguomatoouteneit. Yda.: SASHKIN SOFT, 1998,
143 c., ¢ un,- bubmmorp. I1o rmaBam.

B xHure npeacraBieHbl OCHOBHbBIE TEXHUYECKUE JTAHHBIE U CXEMBI
yCUIIUTEe e HU3KOM YacTOTHI U MPUCTABOK K HUM, ITyOJIUKOBABIIIHECS B
MONYJIIPHON paauOIIOOUTENILCKON JINTEPATYPE MPONLUIBIX JIeT. JlaHbl
OINMMCAHUS CXEM M PEKOMEHIAIINM JJIsI U3TOTOBJICHUS.

PacuntaHa Ha IUPOKUN KPYT paauoTIO0UTEIIeH.

32.849.8

N3natensctBo SASHKIN SOFT, 1998 .



IMTPEAMCIIOBUE

PanuonioOuTenscTBO B HAIIM JHU SIBIISIETCS BEChbMa MAaCCOBBIM BHIOM
TEXHUUYECKOT0 TBOpUYeCTBAa. MUIIJIMOHBI PaNOII00UTE e MOCBSIIAIOT CBOM
JIOCYT KOHCTPYUPOBAHUIO PA3IIMYHON PAIMO3JIEKTPOHHOM amnmaparypsl. B
CBOEH IMPAKTUYECKON JESITEIbHOCTH PAAUOIIOOUTEISIM MPUXOIUTCS 4aCTO
obpamartbCs K CHEUUAIbHOW PaJAUOIIOOUTEIbCKON JUTEepaType, UX
MHTEPECYIOT  CXEeMbl U OCHOBHBIE  MapaMeTpbl  KOHCTPYKIIMH,
NMyOJIMKYIOIUXCA HA CTpaHULIAaX KHUT W XKypHalloB. K coxajneHuto, 3Toi
JIATEPATYPHI BBIMYCKAETCS IMOKA €IIE HEAOCTATOYHO, U HE Yy KaxXKIO0TO
paano0OUTENs €CTh BO3MOKHOCTh TPUOOPECTH TY WIIN UHYIO KHUTY U3-3a
OJHOU WJIU IBYX MOHPABUBIIIUXCS CXEM.

[Tpennaraemass Bamiemy BHUMaHUIO KHUTra, JIMIIb OJIHA M3 LIEJOTO psaa
TeMAaTUYECKUX HU3AAHUN 3TOW CEpPUM, - ITO CKOpEE MONBITKA COOpaTh
BOEIMHO HauboJiee MHTEPECHbIE M OpPUTHMHAJIbHBIE (HAa B3IJIs]l aBTOpA)
CXeMbl PA3JIUUHBIX YCTPOMCTB, JaTh BO3MOXHOCTb PaJIHOIIOOUTETIO
BBIOpATH TO, YTO €My HEOOXOMMO, U3 BEJIUKOTO MHOXKECTBA KOHCTPYKIIUM,
OIKMCAHHBIX B IMOMYJISIPHOU JINTEPATYPE.

B kHure mnpencTaBiieHbl TOJBKO TE CXEMHBIE PEIICHUs, KOTOPbIE HE
MOBTOPSIOT APYr Jpyra, MNpUYeM Kaxkaash W3 CXEM COAEPKUT 3IJIEMEHThI
OpUTrMHAIBHOCTU. CXeMbI MOCTPOEHBI HA IOCTYITHBIX U HEJOPOTUX AETAISX,
KO MHOTUM M3 HUX yKa3aHa 3aMeHa TPaH3UCTOPOB U IMOJOB.

Bce cxeMpl, onmucaHHbIE B KHUTE MPOBEPEHBI HA MPAKTHKE, OOJBITUHCTBO
CXeM  ONHUCHIBAJIOCh B  PA3JIMYHBIX KHUrax MW OKypHaJlax  JJid
paanomoouTeaeH, JEMOHCTPUPOBAIOCh HA BBICTABKAX, OBLIO OTMEUEHO
MpU3aMu U JUILJIOMaMH.

[Ipemnaraemasi KHMra paccuMTaHa Ha  paaudoJIIOOUTENe  cpeaHeit
KBaTU(UKALIMHU, TIPUBOJMMBIX B OMUCAHUU JAHHBIX BIOJHE JOCTATOYHO
JUJISI CAMOCTOSITEILHOTO U3rOTOBJIEHUSI KOHCTPYKIIMU. Kpome Toro, B KoHIIe
Ka)KJ10H IJIaBbl MPUBOAUTCS CIIUCOK JIMTEPATYPHI, T/A€ BCE ITU KOHCTPYKIUU
OIMCaHBI O0JIee O APOOHO.

Bcs aTa kHUra, cxembl, TEKCTbl, PHUCYHKH, HApHUCOBAHbI, HAOpaHHI,
OTPEIAKTUPOBAHBI U OTIEYATAHbI ABTOPOM COOCTBEHHOPYUYHO, W3/IaHbI HA
COOCTBEHHBIE CpPEJICTBA aBTOPA, HO TEM HE MEHEe OH He MPETEHyeT HU Ha
KaKyI0 4acCTh 3TOW MHTEJJIEKTYyaJIbHOU COOCTBEHHOCTU, CUMTAsI, UTO BCE 3TO
MPUHAJIEKUT BCEM  TE€M, KTO IO -  HACTOSIIEMY  YBJICUEH
PaANOIIOOUTENILCTBOM, IO3TOMY aBTOP UCKPEHHE U OT AYIIN MPUBETCTBYET
BCE€ BHUJIbBl HEKOMMEPUYECKOTO THUPAKUPOBAHUS U BOCIPOU3BEACHUS 3TOU U
nocaeayromeid KHur u3 cepun «500 cxem IJ1st paguoTrOOUTENCH.

ABTOD BBIpaXkaeT OTPOMHYIO 0J1ar0OJapHOCTb BCEM, KTO OKa3ajl MOCHIbHYIO
MOMOIIlb B M3JAHUU 3TON KHUIHM, MOMOT COBETOM B BbIOOpe Haumboliee
MHTEPECHBIX CXEM, U MAaTE€pHUAIbHO BO BpeMsl U3/IaHUS 3TON KHUTH.



Cnenyer nobnarogapute UPUIY, nepconanpubiii kommbiotep IBM 386
DX4-100, Ha koTOpoM ObLIa MOJHOCTHIO HAMKMCAHA U CBEPCTAHA 3TA KHUTA,
3a €ro XOTh M KaIlPU3HYI0, HO BEpHYyI paboTy. Ocobas 0jarogapHOCTb
MOEI ceMbe, 3a MIOHMMAaHUE U MOAAEPKKY B 3TOW HEJIErKoW paborte, 3a Te
KOPOTKHE 4Yachl CBOOOJHOTO BPEMEHM, OTHSTOTO y Hee sl paboThl Han
KHUTOM.

ABTOp MCKpEHHE HAJIeeTCs, UTO M APYrue KHUTU U3 ITOU CEPUU OKaXKYT
MPAKTUUYECKYIO TOMOIIb PAJAUOTIOOUTEISIM B UX UHTEPECHOM TBOPYECTBE.



Yeunutenun 34 ana MUHUaATIOPHbLIX NPUEMHUKOB

[MpuHUMNManbHaa cxema MNepBOro BapuaHTa YCUNUTENS MNokKa3aHa Ha
nepBoM pucyHke. HeobxogmMmocTb nuTaHna mMukpocxembl K174YH4b6 ot
NUCTOYHMKa HanpskeHnem 4,5...6 B notpeboBana HECKONbKO M3MEHUTb
ee BKNw4YyeHve. [eno B TOM, YTO nMpW TUMNOBOM BKIKOYEHUN C
MOHWXEHMEM  Hamnps>XeHWs  NUTaHus  BO3pacTaeT  BEPOATHOCTb
camoBo3byxaeHna ycunutena 34Y. UYTtobGbl 9TO He npousoLluso,
NPULLNOCH WUCKMYMTL Uenb BonbTAobaBkM, a BbiIBOA4 6 MUMKPOCXEMBbI
NOLKMIOYNTE HENOCPeACTBEHHO K MJIKOCOBOMY BbIBOAY WCTOYHMKA
nuTaHma. [1ns noBbllEHNA BXOAHOMO CONPOTUBIEHUS YCUNUTenNa B LENb
aMuTTepa TpaH3auctopa VT1 BknoveH pesuctop R3  (ero
conpotmBneHne Moxet 6bitb B npegenax  110..240 Owm).
PekomeHoyemoe conpotuBrieHne ronosku rpomkorosoputend BA1 -
6...8 Om.
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BTopowu BapuaHT ycunutens oTnnyaeTcs NOBbILLEHHOM
9KOHOMUYHOCTbI. [na paboTbl B €ro nepBoM Kackage Heobxogum
TpaH3ucTtop ¢ 6onbwiMm Ko3dUUMEHTOM nepenaynm Toka, CroCOOHbIN
paboTaTb B pexume marnblx TOKOB. Kpome ykazaHHOro Ha cxeme, MOXXHO
ncnonb3oBatb TpaH3uctopbl KT342A, KT3426 n KT3102 ¢ nHgekcamum
A - E. BxogHoe conpotusneHne ycunmtens - 10 kOwm, ToOK,
notpebnsiembi ero nepebiM kackagom, - 0,3...0,5 mMA. KonageHcaTtop C2
npegoTBpaLlaeT camMoBO30yXOeHMEe YCUIUTENS Ha BbICOKMX YacToTax.
TpaHauctop VT2 BbINONHAET (PYHKUMM pasBssbiBalollero gunbTpa B
uenu nutaHus TpaHauctopa VT1, Yto nossonuno obontucb 6e3
AOMOSTHNTENBLHOrO OKCUMAHOrO KoOHAEeHcaTopa 1 pesnucropa.

Viz
KT3156
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RI (2 180 |4 +
1680« | a
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B TpeTbem BapunaHTe ycunutens yHKLMM NepBOro Kackaga BbiMOSHAET
WHTerpanbHas mMmukpocxema DA1  Ha noneBbiX TpaH3UCTOpax.
[IOCTOMHCTBO TaKoro Kackaga - BbICOKOE€ BXOOHOE COnpoTuBrieHne (OHO
onpegenseTca conpoTuMBrnieHMeM pesuctopa R1 n B 3aBuCMMOCTU OT
TpeboBaHMn MOXET BbITb B Npeaerniax OT HEeCKONbKNX aecatkos KOM oo

6



1 MOM) 1 BO3MOXHOCTb OJHOBPEMEHHOIO MCMOSIb30BaHUS B KayecTBe
yeunutens HanpsbkeHns APY (ero cHUMaroT ¢ Bbixoga Mukpocxembl DA
yepes3 COOTBETCTBYHOLWNA DUNbTP). BCce pacCMOTPEHHbIE YCUNUTENU npu
BxogHoM HanpskeHun 30...50 mMB obecneuymBaloT BbIXO4HYH MOLLHOCTb
0,1...0,12 BT. Tok, noTpebnaemMblin MM1 B peXXume NOKos, He NnpeBbiLaeT
3..45 MA , a npu makcumanbHon rpomkoctn - 40 MA. [NonHoe
onuMcaHne 3Tnx cxem npusoanTcs B [1].
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MpocToun ycunutenb 3BYyKOBOM YaCTOThbl

OCHOBHbIE TEXHUYECKNE XapaKTeEPUCTUKNA:

HomuHanbHbIM gnanasoH 4actoT, U .......coceiiiiiiiinnn. 63...12500
HomuHanbHOe BxogHoe HanpsixxeHne, B ..., 0,25
HomMmunHanbHaga BxogHasa MOLHOCTb, BT, Ha Harpyske conpoTtueneHnem 4
Om npwu koappuumeHTe rapMoHrK He 6051e€ 1% ovvvvvveeiieiieieieeeiii, 2
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K npabomy
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Cxema OOHOrO M3 KaHanoB YCUNUTENS MOLIHOCTU (BTOPOM eMy
NMOEHTUYEH) NoKa3aHa Ha pUCYHKe. Kak BUOHO U3 CXeMbl, KaXKabl KaHan
yCUnNuTensa coaepXuT Bcero Apa Kackaga. [lepBbii U3 HUX BbINOSTHEH Ha
OOHOM M3 MOJSIOBUH CABOEHHOro WHTerpaneHoro ycunutena A1 (B
CKODKax yKkasaHbl HOMepa BbIBOOOB [PYroro yCUIUTENs MUKPOCXEMbI),
BTOpOM - ABYXTaKTHbIA  3MUTTEPHbIA  MNOBTOPUTESNlb -  Ha
KOMMneMeHTapHon nape TtpaHauctopoB V1, V2. Ycunuteno oxBayeH
OOC no noctosHHoMmy (aenutens R5R4) n nepemeHHomy (R5R3C2)
HanpsbkeHusaMm. [na perynupoBaHus Tembpa npMMmeHeHa noakniyeHHas
napannenbHo pesuctopy RS nocneposatenbHaa uens R6.1C6R7,
yrny6bnsaowas OOC Ha BbICWUMX YacTOTax HOMMHaNbHOrO AuanasoHa.
[Mpn ycTaHOBKe ABWXKA MepeMeHHoro pesuctopa R6.1 B HWxHee (no
CXeme) nonoxeHme 4acTtoTHO - 3aBucumass OOC MuHMMarnbHa, W
COCTaBnsAlLWME BbICLUMX YacTOT MPOXOAAT Ha BbIXOL ycunutens 06es
ocnabnenus. lNo Mepe nepenBuxXeHNsa OABWXKKa BBEPX (Takke No cxeme)
rmybuHa OOC Ha BbICLUMX YacToTax yBeNUYMBaeTCs M CocTaBndaloLmne
9TUX YacToT ocnabnstoTcs.

[[POMKOCTb perynmpytoT COBOEHHbLIM MepPeMeHHbIM peauctopom R1,
ctepeobanaHc - pe3nctopom R2.

OT neperpyskM nNpu KOPOTKOM 3aMblKaHWM B Harpyske BbIXOLHblE
TPaH3UCTOPbI 3aluulaeT YCTPOMCTBO OrpaHMYEHUA BbLIXOLHOMO TOKa,



BCTpoeHHoe B Mukpocxemy K548YH1A. MakcumarnbHoe 3Ha4yeHue aToro
TOKa, KaK W3BECTHO, paBHO 12 MA, MO3TOMY KOSMSEKTOPHbIE TOKMU
TpaH3auctopos V1, V2 He MoryT npeBbICUTbL NpeaesibHO A0NMYCTUMbIX.

Apoccenb L1 HamoTaH (8o 3anonHeHust kapkaca) nposogom M3B-1 0,5.
B ka4yecTtBe marHMTonpoBoga nNnpMMeHeH cepaeyvHuk LLI6x6 oT BbIXOQHOrO
TpaHcdopmaTopa kapmaHHoOro npuemHuka. [pu cbopke gpoccens B
MarHuTonpoBoge HeobxoaAMMO npeaycMoTpeTb HeMarHUTHbIA  3a30p
0,1...0,2 mm. OnucaHue 3TOro yCcunuTens M pUCyHOK neyaTHOW nnaTbl

npuBoguTcA B [2].

OueHb npocTon ycunuteno HY

OCHOBHbIE TEXHUYECKNE XapaKTePUCTUKNA:

HomuHanbHas BbIXOOHAS MOLUHOCTD YCUNMUTESIS...ccevvveeiaeeeeeeeeeeeenenns 2Bt
KoadhpnUMEHT HEMUHENHBLIX UCKAXKEHMM ......ceeeeeeeiii e 0,5%
HyBCTBUTESTbHOCTD YCUIMUTEIA eeiinieeeeeiiiieeeeeeee e e e eetie e e e eea e 0,25B
[Monioca NPOMYCKAEMBIX HACTOT ..ceuuueeeeriiieeeeeenneeeeeeennnens 20...18000 I'y,
HepaBHOMeEpPHOCTb aMNANTYQHO - YHAaCTOTHOW XapaKTEPUCTUKU ....... 10b
0 0] 21T TN oo = T 600b
BXOOHOE COMPOTUBIIEHUE  ....eeeeiiieeeeeeie e 1Mowm

B ycunuteno BBeOeHbl perynatopbl Tembpa, no3sonswuwme U3MeHATb
ycuneHue Ha yactotax 100 'y n 7,5 kl'y npumepHo Ha + -20 aob.
Yeunutens cobpaH Ha nsaTM TpaHaucTtopax. BxogHow  curHan
YCUMNUBAETCA MO HanpsKeHUo Kackagamu Ha TpaHsuctopax V1, V2 un
yepe3 SMUTTEPHbIN MNOBTOPUTENbL Ha TpaH3ucTope V3 nogaetcs Ha
ABYXTaKTHbIA BbIXOOHOW Kackad, cobpaHHbIM Ha TpaHauctopax V5, V6
pasHOM CTPYKTYpbl. Harpyska - anHamuyeckasa ronoska B1.
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UTobbl yCTpaHUTb MWCKaXKeHuUst Tuna "CTyneHbka", XapakTepHble Aris
nogoOHbIX BbIXOAHLIX KackagoB, B LeNb aMuTTepa TpaH3uctopa V3
BKIMOYEH B NPSMOM HanpasneHun guog V4, HanpsikeHue Ha KOTOpPOM
obecneunBaeT HyXHoe cmelleHne mexay 6aszamu TpaHauctopoB V5 u
V6. [lna crabunusaumm pexmnma paboTbl BbIXOAHLIX TPaH3UCTOPOB, B
ycunutens BBedeHa obpaTHas CBA3b MO MOCTOSSHHOMY HanpsXXeHWUHo
yepes pesnctop R4. 3TOT Xe pe3nctop BXOAUT B Lienb 0bpaTHON CBA3U
No nepemMeHHoMy HanpskeHuto. OcTarnbHble Uennm COCTOAT U3
nepemeHHbIx pesunctopoB R5, R6, koHaeHcaTopoB C2, C3 1 KaTyLKu
MHOYKTUBHOCTM L1.

B ycunutene moryt 6biTb MCNONb30BaHbl f0Oble TPaH3UCTOPbI Cepuin
KM103(V1); KT315, KT301 (V2); MN601 - 1Meoe6 (V3, V5); M701, KT601,
KT602(V6).

[



Katywka L1 BbinosiHeHa Ha kKonbue Tunopasmepa K17,5x8x5 wus
depputa 2000HM - oHa cogepxut 700 BuTKOB nposoaa 19B-2 0,12.
NHAOYKTMBHOCTL KaTywku gormkHa 6biTe 0,6...1 TH. MNevyaTHas nnata wu
MeTOoMKa HaCTPOWKM YCUITUTENS onncaHbl B [3].

Ycunutenb HY 8 BT

Yeunutens HY mowHocteto 8 BT npegHasHadeH Onsgs COBMECTHOM
paboThbl c Nbe303NeKTPUIYECKUM 3BYKOCHMMATENEM npu
BOCNpoOn3BeaeHNN rpam3anmcu.

OcHoBHblE napameTpbl YCUITUTENA.

HomuHanbHaga BbixogHast MOWHOCTL, BT ..o, 8
Monoca paboumnx 4acToT, U .o 30...18000
KoadhdurUMEHT rapMOHUK, Y% HE BOMEE  ....cooiiiiiiiieeeeceeeeeee e 1
ConpoTuBrieHne Harpy3kh, OM oo 8
UyBCTBUTENBHOCTb, MB e, 180
HepaBHOMEpPHOCTb XapakTepucTukmn B pabodyem guanasone, ab ........ 1
YpoBeHb POHA, OB e -60
[nanasoH perynmpoBkM TEMOpPA, OB .o, 16
BbixogHoe conpoTUMBIIEHNE, OM i 1

Perynatop rpomkoctn - pesuctop R1, perynartop tembpa no BbICLLUMM
yactoTaMm - R6, no HM3Wmum R3. TpaHaucTtopbl T3 - TS ycTaHOBNEHHbI Ha
pagnaTopax nnowagbio He meHee 50 kB.cM. CunoBou TpaHcdopmaTop
Tp1 - TA11 - 127/220 - 50. Ero MOXHO WM3roTOBUTb CaMOCTOSITESLHO,
B3dAB cepaeyHuk LL16x25. CeteBad o0OMoOTka TpaHcdopmaTopa
coaepxnt 1800 ButkoB nposoga MN3B-2 anametpom 0,64 mm. PesucTop
R17 - npoBonoyHbii, numeeT 10 BUTKOB HMKENIMHOBOrO MpoBoOAa
anametpom 0,3 MM, HamoTaHHbIX Ha pesuctope BC-0,25. [llonHoe
onucaHue ycunutensa npueseaeHo B [4].



'2< 09,10 100,0%508  A2—A5 KA2028
= < Wt ' r=ho —
LT Az 6l
—6’ N x |+
05 200
’ 8 gl
¥

4 :
A2 i
{ R. S
< SN

! 3

8 e
l58 ﬁ] 2%

-+ TIK03H T2 [T3088 T3 KT8016 T4 [TE066 T5 KT9036

——) 75 4708

LlUnpokononocHbin YHY Ha 8BT

LLINPOKOMOMOCHBIN  yCURUTENb paccynuTaH Ha COBMECTHyH paboTty
C 9M1EeKTPONPOUrpbiBaoLLMMU ycTponcrTesamu, CHab>XeHHbIMK
Nbe303MEKTPUYECKNM 3BYKOCHUMATESEM.

OcCHOBHbIE napamMmeTpbl YCUNMNTENA:

HoMunHanbHaga BbIXo4Has MOLLHOCTb, BT ..o, 8
[Monoca paboymx 4acTtoT NpuU HOMWHASIbHOW BbLIXOAHOW MOLLHOCTU W
HepaBHOMEPHOCTN YaCTOTHOU XapakTepuctukun +-1 gb........... 15...60000
ConpoTtmrieHne Harpy3kh, OM ..o 12
UyBCTBUTENMBHOCTL , B e, 0,18
KOS MULMEHT FAPMOHUK, Y0 ..vuneeeieiieeeeeeiie et 1
[nanasoH perynmpoBKN TEMOPA, OB .....ccccooevviiiiii e, 16
YPOBEHb POHA, OB oo -65

[MepBbln Kackag ycunutena Ons yBenudeHuss BXOAHOro COMNpOTUBIIEHUS
BbINOMMHEH MO CXEME 3MUTTEepHOro nosToputend. Llenn 4vacToTHOW
KoppeKkunn (perynupoBkn Tembpa) cobpaHbl Ha pesuctopax R4 - R7 un
KoHaeHcaTopax C3 - C6. Btopon 1 TpeTuin Kackagbl Ha TpaH3ucTopax

[



T2, T3 - ycunutenun HanpsxkeHnda. PasonHBepTop cobpaH Ha
TpaH3ncTtope T4 no cxeme C pasfeneHHou Harpyskon. [ByXTaKTHbIN
BbIXOAHOM Kackad Ha BbICOKOYACTOTHLIX TpaH3ucTopax 15, T6 pabotaeT
B pexume krnacca B. BbIxogHble TpaH3UCTOpbI BblAepXuBaroT
KpaTKOBPEMEHHbLIE KOPOTKME 3aMblkaHWUsl Harpy3ku, Tak Kak ux 6asoBble
TOKW orpaHuyvmBatoTcs pesnctopom R18. Yeunutenb oxsadeH rrnybokoun
oTpuuaTenbHoM obpaTHOW CBA3bI0, HanpshkeHne KOTOPOM CHUMAaEeTCs C
BbIXOA4a ycunutensa u yepes pesnctop R6 nogaetca B uenb amuTTeEpa
TpaHaucTopa T3.

MnTaetca ycunutenb OT CEeTU Yepes BbINPSMUTESNDb , BbIMOSIHEHHbLIA Ha
avopax 05 - [18. HanpskeHne Ha BbINnpAMUTENb NO4AETCHA CO BTOPUYHOU
0OMOTKM MOHWXKalLWEero ceTeBoro TpaHchopmatopa. Paguatopamu
BbIXOAHbIX TPAaH3UCTOPOB CNYXWUT anioMUHMEBOE LIACCU YCUITUTENS,
npuyem TpaH3uctop TS5 [omkeH OblTb M30NMPOBaAH OT LWAaccu ¢
nomoulbto TedonoHOBOW Npoknagkm tonwmnHon 50 mkm. TpaHsuctop T4
YyCTaHOBSIEH Ha HEBOSbLLOM LMNUHAPUYECKOM pagmaTope.
TpaHcopmatop Tp1 BbINONHEH Ha cepaeyHuke LW32x32 ¢ OKHOM
16x48 mm. CeTteBas obmotka cogepxut 900 BuTkoB nposoga MOB-1
anametpom 0,41mm, BTOpMyHaa - 160 BuTkoB nposoga [19B-1
AnameTtpom 0,8 mm. Cxema ycunutens nogpobHo onucbiBaeTcs B [5].
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Ctepeoycunurtennb 2x10BT

OCHOBHbIE€ TEXHMYECKME XapaKTEPUCTUKNA:

BbIxogHast MOWHOCTL, BT ..o, 10
[Monoca yactonT npu HepaBHomMmepHocTn 0,5 gb, ........... 20...20000 'y,
KoathpnuneHT HENNHENHBIX NCKAXKEHNI, Y0 ....coveeeeeeeeeeiiiiiieeeeaaeeeeee, 0,23
BxogHOe cONPOTUBMAEHUNE, KOM .........uieiiiiiiiiieeeeiiiee e 200
YPOBEHD QPOHA, OB ..eiiieeiiie e -72

Yeunutenb  pacumTaH  Ha  MOOKMYEHME  aKyCTUYECKUMX  CUCTEM
conpoTtmeneHnem 8 OmM. [lepBbln Kackag Ha TpaH3auctope VT1
napeactaBnseT cobon ycunutenb HanpskeHna ¢ mectHon OOC. Yepes
KoHgeHcaTtop C3 curHan noctynaet Ha perynatopbl ctepeobanaHca,
rPOMKOCTM U Tembpa. [lanee curHan noctynaeTt Ha BTopon kackag (VT2),
a 3areM Ha ycunutenb MowHoctn ¢ obuwen netnen OOC no
HanpsbkeHuto. KoHgeHcatop C12 npepoTtBpaliaer camMoBo3OyxaeHue
YCUNUTENA Ha BbICOKMX 4acToTax, Tepmopesuctop R24 nosbiwaer
cTabunbHOCTb BbIXOAHbIX Kackagos ycunutens. Llenn R25, VD1, VD2,
C10 n R17, C1 gasnswTca UNbTPYyOLWMMU 1N pa3BA3biBaOLLMMN.
TpaHauctopbl KT3102[F MOXHO 3aMeHUTb aHanornm4yHbIMWU  MapKu
KT3102E. B BbixogHOM Kackage OONYCTUMO MPUMEHUTb TPaH3UCTOPLI
KT818, KT819 c 6ykBeHHbIMM uHOoekcamn B u . Bmecto amnonos
KO202B ponycTtMiMo NpUMEHUTb MOCTOBOW Bbinpsamutens Tuna KU412 c
nobbIM BYKBEHHBIM UHLAEKCOM.

Cwunoson TpaHcdopmaTop TA88 - 127/220 - 50 nnn TA89 - 127/220 - 50.
Y nepBuYHOM OOMOTKM COEdUNHSATCA BbiBOAbl 2 W 6, a ceTeBoe
HanpspkeHMe nopjaeTcd Ha BbiBoabl 1 n 8. BTOpuYHytO OOMOTKY
obpasyloT napannenbHbIM BKNoyeHnem BbiBogos 11, 13, 15, 17 n 12,
14, 16, 18. [NpoOMbILWIIEHHBLIN "CUNMOBUK" MOXHO 3aMEHUTL CaMOAESbHbIM:
cepaevyHuk LWJT20x25, ceteBaa obmotka cogepxut 1400 BuUTKOB
nposoga M3B-2 0,44, sTopnyHas - 200 sutkos M3B-2 0,93. OnucaHue
ycunutensa npueoautcs B [6].
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LUnpokononocHbin YM34.

B pagononobutenbckon MpakTuKe LWUPOKOEe pacnpocTpaHeHme
nonyymn ycunutens mowHoctn 34 (YM3Y), BbINOMHEHHbIN MO
CAMMETPUYHON  CXEME. KomnnemeHTapHble  GunonsipHble
TPaH3UCTOPblI €ro BXOAHOIO Kackaja BKMYEHbl MO CXeme
ABYXTAKTHOro AuddepeHunanbHoro ycunutens, a criegyrowero
3a HMM - M0 CXeme C OOLMM SMUTTEPOM.

CyuwecTBeHHO ynyywnTb napameTpbl Takoro Y3MY nossonger
MCMNONb30BaHME B €ro BXOAHbIX Kackagax BunonsapHbIX U NOMEBbIX
TpaH3ucTopoB. W3 pgpyrMx [OOCTOMHCTB ycunuTenda cregyet
OTMETUTBLBBLICOKYI YacToTy cpe3da AYX, HU3KUIA YPOBEHb LUYMOB,
XOPOLUYH YCTONYMBOCTb. OCHOBHOM HELOCTaTOK Takoro BXOAHOro
Kackaga - [OOBOJIbHO 3HauyuTeNnbHas YyBCTBUTENbHOCTb K
nynbcayuaM nNUTaroLero HanpsbkeHus, 4to TpebyeT npuMeHeHnd
CTabunmMsanpoBaHHOrO NCTOYHMKA NMUTAHWS.

OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM YCUNUTENS cnegyowme:

HomMmunHanbHoe BxoaHoe HanpsbkeHne, B ..., 0,8
BxoaoHoe conpoTMBIIEHNE, KOM ..........oeviviiieiiiiieeeiieeeei e, 100
MakcrnmanbHas BbixogHasa MOLLHOCTb Ha Harpy3ke 8 Om, BTt ...10
HomuHanbHaga BbixogHas MOLHOCTb, BT ..o 6
HomuHanbHbIM AgnanasoH YactoT (6e3 R2C1), 'y ....... 10..400000
OTHoweHne curHan/Wwym, 06 ........cccoooiiiiiiiiiie e, 94

Tpansnctopsl KM303 moxHo 3ameHuTb Ha KIM303I(E); KM103M-
KM103J1; KT3102A - KT31026; KT3107A - KT3107b; KI1904A -
KM904b. lNMonHass meToamMka HaCTPOWMKU YCUNUTENS MNPUBOAUTCSA
B [7].
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Yeunutenb HY 12 BT Ha TpaH3ucTopax 217

Ha pucyHke npepacTtaBneHa nosHasa npuHuMnuarnbHas cxema yCeusmTens
HW3KOM Y4acTOTbl, BbIMOSIHEHHOIO C TMPUMEHEHUEM TepMaHUEBbLIX
TpaHanctopoB cepun 1214 - T217. Ero BbIxogHas MOLLHOCTb Mpwu
conpoTuereHnn Harpy3km 6 Om coctasnsieT okono 12 Bt. C nomoLubto
nepemMeHHoro pesuctopa R4  TOK  BbIXOOHbIX  TPaH3UCTOPOB
ycTaHaBnmBealoT paBHbIM OkoSio 100 MA.

[MepemeHHbIM pe3nctopom R10 perynupytoT BennynHy obpaTtHOM CBSA3MW.
KoadhpumumeHT ycmneHmsa no HanpsbkKeHUo 3Toro kackaga paseH 3 - 7.
OnvcaHue aToro ycunmuterns MoXHO HanuTu B [8].
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NMoneBble TpaH3ucTopbl B MocToBOM YM3Y.

MpuHuMnuanbHaa cxema ycunmutend MowHoctn ¢ MO -
TpaH3nucTopaMn B BbLIXOOHOM Kackage npuBedeHa Ha criefylowem

PUCYHKE.

Ero ocHOBHble TEXHUYECKNE XapPaKTEPUCTUKN:

HomunHanbHOe BXogHOEe HanpsikeHne, B ..., 0,5
BxogHoe conpoTUBAEHUE, KOM  ...coiiiiiiiiiiiiiiiiic e 5
HomuHanbHas BbIxogHas MOLWHOCTb Ha Harpy3ke 8 Owm, BT .......... 12,5
HoMuHanbHbIn ananasoH YacToT , [Th ... 20...20000
KoahpnumneHT rapMoHuK, % He BOMNEE  ....coovvvveiiiiieeeeeeeeee e, 0,01
OTHOCUTENBHbLIN YPOBEHb LWYMOB , OB, HE BONee ........cccccceeecennnnns -95

CKopocCTb HapacTaHus BbIXOQHOro HanpshkeHus, B/mkc, He meHee .. 20

O —
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Kackag ycunutensa no HanpskeHuto cobpaH Ha paboTawowmx B
npotmBodase 6uicTpoaencreytowmnx OY DA1 n DA2, oanH 13 KOTOPbIX
OoxBadeH Lenbto nocriegosartensHoun (R7, R3), a BTopou - napannensHom
(R8, R4) OOC. BbixogHon kackapn BbinonHeH Ha MU - TpaH3ucTopax
VT2, VT3. HanpshkeHne cmelleHuss obecnedunBaeT reHepaTtop Toka Ha
TpaHanctope VT1. Uenn VD1VD2 n VD3VD4 3zawuuwaioT 3aTBOpPbI
MOl - TpaH3ucTopoB oT npobos. [ns UCKYEeHUs caMoBO30YXXOEeHUS
ycunuTensa napanneneHo Harpyske nogkntoveHa uenb R15C6.

YM34Y xopowo nopgaBndeT CUHGa3Hble MNOMEeXn W nutaeTca oT
HecTabuMnuaMpoBaHHOro UcCTodyHuMka. Bwmecto OY K574Y016 B
ycTpoctse MOXHO npumeHnte K140YO11 wvnn K544Y[02 (c nwobbim
OykBEeHHbIM MHAEKCOM). B kpanHeM crnydyae MOXHO ucnonb3oBatb OY
K153Y[2, K153Y[6, K553Y[12 cCc COOTBETCTBYHOLWMMU LENSMU
KOppeKkunn, ogHaKo Takash 3aMeHa MOXET MNPMBECTUM K 3HAYUTESTbHOMY
YBESNIMYEHNIO  HESIMHENHbIX  MUCKaXEHWM Ha  BbICLUMX  YacToTax.
CtabunutpoHbl KC518A MoxHO 3ameHuTb Ha KC512A, KC515A,

(=31 \)



KC211E, KC212E; anogbl KO510A Ha KO509A, KO522A, KO5226. B
reHepaTtope TOKa MOXHO Wcnosnb3oBaTb TpaH3ucTtopbl KI1303 ¢
mHoekcamu [, [, E, B BbixogHOM kackage - KI1904b wnn KI1901A,
KM9016. CneagyeT OTMETUTb, YTO B NOCNeOHEM Crlydae CyLeCTBEHHO
CHM3NTCA HOMWHAaNbHas BbIXOAHAst MOLUHOCTb, OOHaKO €€ nerko
NOBbICUTb, YBESIMYMB YUCNO TPaAH3UCTOPOB B KaXdOM rMrede OO0 OBYX.
Bce ocTtanbHble nNogpo6HOCTM  U3rOTOBMEHUA U HaCTPOUKN
onucelBatoTcs B [9].

Yecunuteno HY

Ycunutenb MOLLIHOCTM, CXeMa KOTOpOro MpuUBEAEHA HUXKe, uMeeT
criegytoLme napameTpbi:

HomunHaneHas BbIxOgHas MOLWHOCTb Ha Harpy3ke 8 OMm ................. 12 BT
[MaNa30H HaCTOT ....ccuuiiiiiiieeiiiieee e e et e eeea e e eeas 20...20000 Ny,
KoadppmuymneHT rapmoHuk Ha yactoTe 1K oo 0,02%

Pexnm ycunutens yctaHaBnvMBaeTCss aBTOMATUYECKM N COXPaHSETCS
Aaxe rnpu CHWXeHNN HanpsikeHna UCTOYHMKa NuTaHnd B 4 pasa. Takas
HEKPUTUYHOCTb K NMUTaAHUIO SOCTUTHYTa NpuMeHeHueM rnydokmx OOC no
CUH(aA3HON COCTaBnALWEN CUrHana Kak B npegycunuterne, Tak U B
BbIXOAHbIX Kackagax. Ona HageXHou 3awuTbl FPOMKOroBopuTens oT
NOCTOSIHHOW cocTaBnAlLLEN BbIXOHOrO Kackaga NPUMeEHEH
aBTOHOMHbIV BbINPSIMUTENb, B KOTOPOM, B OTNIMYME OT BUNONSIPHOrO, HET
NnoTeHUManbHOn cpeaHen TOYKU, COEAMHEHHOMN C ODLLUMM 3a3eMIIEHHbIM
nposogoM. Ee yHKUMM MO NepemMeHHOW COCTaBMALWEN BbIXOLHOIO
CUrHana BbINOMHAET CpefHAs Todka rnocrefoBaTesibHO COeOUMHEHHbIX
koHgoeHcaTtopoB C5, C6. banaHcupyetca ycunutenb MOLLHOCTU
aBTOMATMYeCKM 3a CYEeT NOAKIKYEHNA HEeWHBEepTUpywero Bxoda -
Ga3bl TpaHauctopa VT1 K cpegHen TO4vKe pe3nuCTUBHOro aenutensd
HanpsbkeHus nutanmna (R2, R3). lNMockonbKy nepexopHble npouecchbl B
uensx ¢ obuwen MNOCTOAHHON BPEMEHM B3aMMHO KOMMEHCUPYHOTCS
curHan "rpoxota" He BO3HMKAeT HW NPU BKITHOYEHUM U OTKITHOYEHUMU
NUTaHNA, HU NpU KonebaHusx HanpsXKeHna ceTu.

Tok nokosi BbIXOAHLIX TpaHauctopoB VT9, VT10 crabunuampyetcs
TpaHsucTopamn VT11, VT12, paboTarowmmmn (ans KONIEKTOPHOro TOKa
TpaH3ucTopoB VT5 - VT6) kak ynpaBnsemMbli TOKOM NOKOS WYHT. Takow
TPaH3UCTOPHbIN LWYHT HE TOJSIbKO 3awuiiaeT BbIXOAHbIE TPaH3UCTOPbLI OT
TOKOBOW Meperpysku, HO W 3HA4YUTENbHO CriaXxuBaeT WMMYrbChbl
NnepeknioyYeHnss Jaxe B pexmme MUHUMAarbHOro Toka rnokod. OnucaHue
aToro ycunurtens npmsogurtca B [10].
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YM3Y c aBTOMaTn4yeckom ctabmnmniaumen Toka NoKos
BbIXOAHbIX TPAH3UCTOPOB.

[loctonHcTtBa npeanaraemoro YM34Y - Becbma Manasi BenuM4YMHa u
BblCOKass  CTabuUNbHOCTb  TOKa  MOKOA BbIXOAHbIX  Kackagos,
He3Ha4YnTeslbHble HEeNMMHENHbIE UCKaXXEHUSI B LLUMPOKOW MOSioce 4acToT,
HEKPUTUYHOCTb K Cnocoby MOHTaxa, HOMWHanamMm WCNoSib3yeMbIX
aetaneun n B3aMMHOMY UX PaCMOSIOXEHMUIO.

OCHOBHbIE€ TEXHUYECKME XapaKTEPUCTUKNA.
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HomMunHanbHoe BxoaHOe HanpsikeHne, B ..., 0,5

HomuHanbHas BbIXogHas MOLWHOCTb Ha Harpy3ke 4 Owm, BT ............ 15
HoMuHanbHbIn gnanasoH 4acToT,lL ....cccoeeeveeeeiiieeeine, 20...20000
KOSIMMULIMEHT FAPMOHUK ...coveiieeeeiiieeeeeeeiee e e e eete e e e e e e e e e 0,3%

Kackag ycuneHna no HanpskeHuto BbinonHeH Ha OY DA1. BxogHou
curHan  4yepe3  koHaeHcatop C1  MOXHO nogaTb Ha  ero
HEMHBEHTUPYOWMA  BXOO4 wWNuM  4veped  koHaeHcatop C2  Ha
WHBEHTUPYOWNA BXxon (CBOBGOAHBLIA BXOA4 COEOUHSIETCA C KOPMYyCOM).
CurHan OOC uyepes pesuctop R3 noctynaet Ha MHBEHTUPYHOLLMIA BXO,
DA1. KoahbduumeHT ycuneHna kackaga, onpegensemMbii OTHOLWEHUEM
conpotmenenun pesnctopoB R3 k R2, cocraBngetr 16,5. OY DA2
HEMHBEHTUPYULIMM BXOOOM 4epe3 KoHgeHcatop C4 nogkmoyveH K
Boixogy OY DA1. bnarogapaa rnybokon mectHou OOC yepes
KoHgeHcaTtop C5, 3TOT kackag He ycunmBaeT BXOLHOW CUrHam no
HanNpsPKeHUHo, a ABNsSIeTCs NnoBTopuTeneM BbixogHoro curHana OY DA1.
Ha wHBeHTUpyloWKnn Bxog 3TOoro ycunutena 4vepe3d R6 noctynaet
HanpsbkeHne OOC no ToKy Nokos ¢ pe3nctopa R9, BKNOYEHHOrO B Lenb
OOC BbIXOAHbIX TPAH3UCTOPOB.

YcuneHnHoe HanpsbkeHne OOC c Bbixoga OY noctynaeT Ha 6asy VT2.
YM34 nutaeTtcs oT ABYNOMSIPHOrO HeCcTabunmanpoBaHHOINO MCTOYHMKA
nuTaHus HanpskeHnem 17 B. Tok nokos 18 MA, a B pexume
HoMUHanbHon mouwHocTn 1A. Bmecto K140Y[O11 MOXHO NPUMEHUTb
K140y4e6, YO8. Ouog O18 MOXHO 3aMeHUTb OPpYyrMMW MMMYMbCHbIMU
repMaHneBbiMn anogamu. Tpansuctop KT827 ¢ nobon bykson, KT825 -
c nigekcom I v [1. NonHoe onncaHne ycunutensa npusoautca [11].
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YM34 c HecTtaHAapTHbLIM BKIoYeHuem OY
OCHOBHble TEXHUYECKNE XapaKTEPUCTUKN YCUNUTENS:
BxoaoHoe conpoTMBIIEHNE, KOM  ........coiiiiiiiiiiieeeee e, 130
HomuHanbHOe BxogHoe HanpsikeHne, B ... 0,7
HomunHaneHasa (MakcumarnbHas) BbIXogHas MOLLHOCTb, BT ......... 12(15)
HomuHanbHbIM gnanasoH 4actoT, U ......ceeeeeeiiieiinneenn. 20...20000
KoadhpmuymneHT rapmonuk (Ha yactote 1kl'y), % ....cceeeeee 0,04 (0,02)

CKopOCTb HapacTaHunsa BbIXOAHOro HanpsikeHus , B/mkc, He meHee ...10
OTHOCUTENbHBLIN YPOBEHD LWyMa, Ab, He Bonee ..., -90
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YM34 coctouT 13 ycunutena HanpsbkeHuss Ha OY DA1 u ycunurtens
Toka Ha TpaH3uctopax VT2 - VT5. OcHoBHas ocobeHHocTb YM3Y -
HecTaHOapTHoe BkNtoyeHne OY, paboTarwwero Ha MCTOYHMK TOKa Ha
TpaH3uctope VT1. Takoe BKMOYEHUE no3BondeTr 6onee NOMAHO
MCMNOSb30BaTb HAMPsXXEeHUSA MUTaHUSA, NOMNYYUTb HUSKUA KOIPUUMEHT
rapmoHuk OY (ocobeHHO B 006MacTu BbICLUMX 3BYKOBbIX 4acToOT) U
BonbLUY0 CKOPOCTb HapacTaHNA BbIXOLHOrO HaNpsXKeHUs!.

[MOMUMO CHWXEHUS HENUHENHBIX WUCKaXEHUN, NMPUMEHEHHOE B OAaHHOM
YM34 BKnoYeHMe BbIXOAHbLIX TPAaH3UCTOPOB MO3BOSIUMNO  MNOMYyYUTb
MUHUMAsbHbIA  KO3MMUUMEHT rapMOHUK NPU TOKE MOKOHA BbIXOOHOrO
kackaga 15...20 MA, 4TO B CBOK ovepeab, A4ano BO3MOXHOCTb 0O0NTUCH
6e3 TepmocTtabunmsayun YM34.

Ouoabl KO522A moxHo 3ameHnTb K521 n K522 ¢ nobbiM 6yKBEHHbBIM
nHgekcom. Ha wmecte TpaH3uctopa VT1 moxeT pabotatb nobon
ManioMOLLHbIA  BbICOKOYACTOTHbLIA  TPaH3UCTOP CTPYKTYpbl N-p-n C
HarnpsKeHNEM KONnektop - amuttep He MeHee 30 B. YkasaHHble Ha
cxeme TpaHaucTopbl 1 OY MOXHO 3aMeHUTb fOObIMU OPYTUMU N3 3TUX
Xe cepuin. 3gecb MOXHO ucnonb3oBatb wn OY K140YO8 c nobbim
OYKBEHHbLIM MHOEKCOM, OAHAKO B 3TOM Clly4yae HECKOSIbKO BO3pacTyT
HennHenHble uckaxeHuda. Katywka L1 cogepxut 30 BUTKOB NpoBOAa



M3B-1 0,6 HamMoOTaHHbIX BWTOK K BUTKY Ha OyMaXHOM Kapkace
Anametpom 8 wn gnuvHHon 25 MM. [logpobHee 3TOT ycunutesnb
onucbiBaeTca B [12]. Tam >xe npuBedeH U PUCYHOK MeyaTtHOW nnaTbl
ycunuTens.

YM34 ans aBTOMarHMTOnNbI

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKN YCUITNTENA .

HYBCTBUTEITBHOCTD ..vvvuiieeeeeieeeiiiiiiaaa e e e e e e eeeeeennaa e e e e e e e eeeeennna s 700mB
BXOOHOE COMPOTUBIIEHUE ......ceeeeieiieeeeeeiiiee e 62kOMm
HomunHanbHasa BbIxogHas MOLWHOCTL Ha Harpy3ke 2 (4)Owm.....18(11)BT
HoMUHanNbHbLIA ONAMA30H YACTOT  cevveeeeeeeeeeeeeeeeeeaeeneens 20...200000Iy,
KO3 MUUNEHT FAPMOHMK ..ot e e e 0,3%.

K ocobeHHocTsIM onuckiBaeMmoro YM34 oTHOCUMTCA NMpUMEHEHNE B HEM
cocTaBHbIX TpaHauctopos VT3, VT4, VTS5, VIT7, VT8, VT10, uto
NO3BOMUIIO COKPATUTb YUCIIO UCMOSb3YEMbIX B YyCUNUTeNe eTtanemn.
Takoe cxemaTunyeckoe MOCTpPOeHne npeaokKoHeYHbIXx KackagoB (VT4,
VT8) obecneynno wnX BbICOKOE BXOOHOE  COMPOTUBIIEHME U
3HAUMTESNbHbLIA  KOIMMPUUMEHT YyCUNEHMA NO  HaMPsSBKEHUO  NpwU
OTCYTCTBMW  oTpuuatenbHon obpaTHon cBsA3W. [JononHuTenbHoe
yBenmyeHne KoadppuumeHTa ycurneHus npeaoKoHeYHbIX Kackagos
AOCTUrHyTO Onarofjaps npumeHeHuto uener "BonbTaobaskn” C6R11,
C9R16, KoTOpble MO3BONUAM TaKKe MNOBLICUTbL KO3 MUUMEHT
NCNONb30BaHNA HaNpPsXKeHUa NUTaHus, YTo ocobeHHo BaxkHO ansa YM3Y,
paboTarLmx Npn HU3KOBOSIbTHOM NMUTAHUN.

[MpMeHeHne coCTaBHbIX TPaH3UCTOPOB BO BXOAHLIX Kackagax nnev
MocTa 3aMeTHOo (npumepHo Ha 30%) ymeHbwnno apend NoCTOAHHOro
HaNpPs>KeHUs1 Ha BbIXOAe ycunutensa (Mexay aMuTTepamMmu TPaH3MCTOpPOB
VT5, VT6 n VT10, VT9). bes nogdopa TpaH3uctopoe VT3, VT7 n VT4,
VT8 B avanasoHe TemnepaTyp 0...60°C oH He npeBbiaeT 35 MB, 4TO
NO3BOMUIIO MOAKITIOYNTL  HarpysKy HEernocpeACcTBEHHO K 3aMuUTTepam
BbIXOOHbIX TpaH3MCTOpoB ©0e3 pasgenuTenbHbIX  KOHOEeHCATOpPOB.
[MonHoe onucaHwe ycunutesns, ero HacTPOUKM U PUCYHOK MNeYaTHOW
nnartel npusoanTcs B [13].

[©) NN\



ViZ KT3156 028

g; RIO V75 K18291
41 |410_ Ri 410

HE; S (12
EMKX16F I
& %5 58ka/6;Il 7/ 2200 MKk
VI3 K 797.3'/1 K503 x165
e
A |
‘ 1 K '
{8 100

Iﬁ
K8

gkl VT4 KT9TZA
(7 47MKx[6F

1 b
I 471
54”0,47»4/« I—lm [TFTR S — +H32F
716 470

N\ N\
Ri5 470 |+ -

C9 68mKrxI6B

RIT 33K ypg
M8 Kkasom €,
I KTEITK
L1t 100
V7B KT9774

(10 47mrx 16 B




YcunuTtenb MOLWHOCTU 6e3 AMHaAMUYECKUX UCKaXKEeHUN

[MpuHUMNManbHaa cxema ycunutens npueBedeHa Ha pUcyHke. Ha ero
BXO[, NoA4aroT curHasn 3ByKOBOM YaCTOTbl HanpsbhkeHnem He meHee 2 B oT
npeaBapuTensHoro ycunutensa. lepBbln kKackag ycunutens, B KOTOPOM
paboTatoT TpaHauctopbl T1 n T2, auddepeHynanbHbii. B aMUTTEPHYIO
uenb obonx TpaH3NCTOPOB BKIOYEHbl pe3nctopbl R7, R10 n reHepatop
TOKa, cobpaHHbIn Ha TpaHaucTope R3. Peauctopel R7 n R10 obpasytoT
mMecTHyt0 OOC, noBbIWAKLWYK NUHEMHOCTb Kackafda W ynyyllaroLlyto
ero CUMMeTpUYHOCTb. [eHepaTop Toka obecnedmBaeT MNOCTOAHCTBO
TOKOB KOJIIIEKTOpa TPaH3MCTOPOB MEepBOro Kackaga, 4YTo MoBblaeT
cTabunbHocTb paboTbl BCex KackagoB ycunutensi. B aTtom kackage,
KpOMe TOro, OCYLLECTBAETCA KOPPEKUUS MO HaNPsXKeHUIo (KoHOeHcaTop
C3). Bo BTOpOM Kackage ycunutens pabotatT TpaHauctopbl T4 n T5.
[N cMMMEeTPUYHON pacKayku TPaH3MCTOPOB BbIXOAHOrO Kackaja B 9TOM
ycunutene npuMeHeHo "TOKoBOe 3epkaro”, cobpaHHOe Ha TpaH3ncTopax
T6 n T7. Pe3anctopbl R13 1 R14 obpasytot mectHyto OOC. Koppekuus
MO HanpsPKEHWIo ocyllecTBnsieTca koHaeHcaTtopom C5. TpaHauctopbl T9
n T10 BbIXOQHOrO Kackaga BKITHOYEHbI MO CXEME C OOLLUMM KOMSIEKTOPOM.
TpaHauctop T8, cnyxawmin pna obecnevyeHns TemnepaTypHOU
cTabunmsaummn BbIXOLHOrO Kackada, YyCTaHOBMIEH Ha TEensoOTBOAALLEM
pagnaTtope TpaH3uctopa T9. Becb ycunutenb MOLLHOCTM OXBayeH
obwen OOC no noctosiHHOMY M nepemeHHoMy Toky. CurHan OOC no
NOCTOAHHOMY TOKY C BbIXO4a ycunutensa nogaetca yepes pesnctop R2
Ha 6a3y TpaH3uctopa T2 nepsoro auddepeHunanbHOro Kackaga. 1o
Hanps>keHue CpaBHMBAETCS C HanpsbkeHnem Ha Gase TpaHsucTopa T1,
co3gaBaembln  genuternem R2 - R4. PasHOCTHOe HanpshkeHue
ycunmBaetca W nogaetcd Ha 6asbl  BbIXOOHbIX  TPaH3UCTOPOB,
obecneunBad TeM CaMblM TMOCTOSIHCTBO HaMpsKeHUst Ha BbIXoge
yCUnNuTens, paBHoe MNoOSTIOBMHE HaNpsXXeHUa UCTOYHUKA NuTaHus. CurHan
OOC no nepeMeHHOMY TOKY, CHMMaeMbli C BbIXOOa YycunuTens,
nogaetca Ha 6asy TpaH3uctopa T2 4yepes penutens R11R12.
OTHOLLEHME COMPOTUBIIEHN PE3UCTOPOB ITOr0 AenuTens onpegenser
KO3 UUMNEHT ycuneHus yeunutens, oxeadyeHHoro OOC. KoaddumumneHT
ycunenus ycunutena ©6e3 OOC okono 300. [Ona obecneveHus
YyBCTBUTENLHOCTU, paBHon 2 B, rmybuHa OOC gormkHa 6biTb okono 30
ab.

Bnok nutaHus ycunutens obpasyoT TpaHcdopmaTtop Tp1 u aga
ABYXNOMynepuoaHbIX BbINPAMUTENS, AONOAbl KOTOPbIX BKMNKOYEHbI MO
MOCTOBOM cxeme. HanpshkeHue Ha BbIXO4e OCHOBHOMO BbINpAMUTENS
(47-010) 48 B, Ha BbIxoge BcrnoMoraTesibHOro BbINPAMUTENS -
okono 6 B.



g043 ~

/\%

1l

2]

405x0000% _
20 7]
I AT 1
gz9ey ony-p Ll AV K
0221 2
T 16 281 0FU 11
—A Q%(
o ﬁ%
gy-£yr L
goix | p, u
x0002 %m% _”_
9J |

e 4 -

o
Hep
x5
D =
>
: S
900y Y9061 o
59 A_\._._” pepth 0l S| asaxon
ek 9 E 0£e 914 X
i oL@ e
+ £il | 4492- ¥E 2l \IN ~ +
g3sx 912¢1d 2L =L o n
x00002
97 VI06.18 41 AEF L
‘q00U +
50 61 _I._
9908.L. 405x0'08
o | vor 2




Tpanauctopbl T906 MOXHO 3amMeHUTb TpaHauctopamu 'T905 nnu
605, a KT904 - tpaH3uctopamn KT907, KT801, KT606, KT602. Ecnun
nucnonb3oBatb  TpaH3ucTtopbl KT602, makcumanbHasi  MOLWHOCTb
ycunutena He pomkHa npesblwaTts 15 BT. Onucanue ycunutens
npueoaunTca B [14].

YM34 ¢ rny6okon OOC

Yeunutenb npoct n obecneymBaeT [OBOJSIbBHO XOpoLlve napamMeTpsl,
npexge Bcero, 3a cyeT BBeaeHus rnybokon OOC. Ocobo crneayer
OTMETUTb €ro BbICOKYI JIMHEMHOCTb Ha BbICLUMX 3BYKOBbIX 4acToTax,
HU3KWUIA YPOBEHb TOKa MOKOA, BO3MOXXHOCTb paboTbl 6€3 cneymanbHOro
YCTPOMCTBA 3aLMTbl IPOMKOrOBOPUTESI OT NOCTOSAHHOW COCTaBNAOLLEN
TOKa, CcOXpaHeHue paboToCnOCOOHOCTU MPU CHMKEHUN HaMNPSKEHUS
nMTaHna. HommHanbHas BbixogHast MowHocTb YM3Y Ha Harpy3ke 8 Om
- 16 BT, Ha Harpy3ke 4 OMm - 24 BT; gnanasoH BOCNPOM3BOAMMbIX YacToT
- 20...20000ly; KO3 MUUMEHT FapMOHUK, WU3MEPEHHBIA CENEKTOPOM
nedekt - curHana, Ha yactote 1 kl'y - 0,005%, Ha vactoTe 20 K'Yy -
0,008% npu makcumasribHOM YPOBHE BbIXOAHOIO CUrHana.
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[MpenokoHeuHbln yeunutenb YM3Y - gByxkackagHbli C BbICOKOOMHbIM
UHBepTUpPYyOWMUM BxodoM. TpaH3uctopel VT1, VT2 nepBoro kackaga
NPeLOKOHEYHOro  yCUnmuTensa BKMNKOYEHbl MO CXeMe  COCTaBHOro
aMUTTepHOro nostoputend. OKOHEeYHbIN Kackag yCUIMTessi NoOCTPOeH Ha
KOMMMEMEHTaAPHbIX Mapax TPaH3UCTOPOB, BKIMOYEHHbLIX MO CXemMe C
obwmum Konnektopom. [ns crabunusayum TOKOBOIO pexuma WU
AeMndupoBaHns KOMMYTAUMOHHbBIX MPOLIECCOB Ha BXOAE OKOHEYHOro
yeunutena YM3Y  BKkMAYEH TpaH3UCTOPHbIN  wyHT VT7, VTS,
ynpaBnsieMbli HanpskeHnem  Ha 6aszax TpPaH3MCTOPOB BbIXOL4HOMO
kackaga VT11, VT12. Takon cnocob ctabunusayum obecneymBaet
pabotocnocobHocTb YM3Y npu TpexkpaTHOM CHUXEHUM HanpshKeHus
ero nutaHuna. [utaetca YM34Y oOT aBTOHOMHOroO BbINPSAMUTENS,
NOAKITIOYEHHOIo K OTAENbHONM OOMOTKE CETEBOro TpaHcopmaTtopa.

Katywka L1 HamoTaHa Ha pe3uctope R15 n cogepxut 30 BUTKOB
nposoga NM3J1 0,8. NogpobHO 3aTOT yecunuTenb onucbiBaeTca B [15].

YM34 ansa aBToMOOMUNbLHON MarHMTONbI (MOCTOBOW)

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKN.

HoMuHanbHbIn gnanasoH YacToT , [Tl ..ceveveiieeeeiceeee e, .60...20000
HoMuHanbHoe BXoaHOE HanpsiKeHne, B ..., 0,25
BbixogHaa MOLWHOCTb, BT, Ha Harpy3ke 4 OM  .....ccccoevvieeveeeeiiiin, 10
KoadhdpuLmMeHT rapMOoHUK, %, HE BONEE .....ccoeeeeeiiiiiiiiiee, 0,3

YM34 BbINOSIHEH Ha COABOEHHOM MHTerpanbHoM ycunutene K548YH1A
(DA1) n BocbMmu TpaHaucTtopax (VT1 - VT8). OanH mn3 ycunurtenen
mukpocxembl (DA1.1) n TtpaHsuctopel VT1 - VT4 ucnonb3oBaHbl B
HenHBepTupyowem nnede, apyron (DA1.2) un TpaHsucTopbl VTS5 - VT8 -
B mHBepTupytowem. KoaddunumneHT ycunenna YM3Y no HanpskeHuto
onpegenseTcs Lenbto O0C R3R2C2, OXBaTblBalOLLEN
HEeUHBepTUpyowee nnevo, O6nm3kmn k 1 KoadbdmuneHT nepenayn
MHBEpPTUpPYIoLLEero nneda 3agaH uenoto R8RICY.
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Harpyska YM34 - rpomkoroBoputens BA1 - BknoyeHa 4epes
pasgenutenbHble kKoHaeHcatopbl C4, C5 wmexagy BbIxogamu Mnrew.
YBenmune emkocTb 3Tux KoHgeHcaTopoB o 2000...2200 Mk®P MOXHO
CMECTUTb HWKHIOK rpaHuLy HOMUHanbHoro guanasoHa YM34 B obnactb
yacTtoT 16...20 'u.

[MepemeHHbIMKM pe3ucTopamn R1 n R1° (B gpyrom kaHane) perynupytoT
rPOMKOCTb 3BYyYaHUsi N yCTaHaBNMBalT cTepeobanaHc.

Ouoabl VD1 - VD4 n VD5 - VD8 3agaloT TOK MOKOsSi TPaH3UCTOPOB
BbIXOAHbLIX KackagoB W CTabUNU3MpPYOT ero  npu  U3MEHEHUU
Temnepartypbl UX NePexooB.

Ecnu YM3Y npegnonaraetcss uMCnonb3oBaTb TOMbKO C  Harpyskowu
conpoTtuerneHnem 4 OM, B HEM MOXHO NMPUMEHUTb TPaAH3UCTOPbI CEPUN
KT3107, KT3108, KT361 (VT1, VT7), KT3102, KT3117, KT315 (VT2,
VT8), KT817 (VT3, VT5) u KT816 (VT4, VT6).

Hpoccenb L1 HamaTtbiBatoT npoBogom N3B-2 aunametpom 0,9...1,1 Mmm B
oauH cnon Ha cdepputoBom (400HH, 600HH) cTepxHe gmnameTpom 8 n
annHon  16...20 mm. [lonHoe onucaHve npuHUUNManbHOW CXeMbl
ycunutensa npueseaeHo B [16].

Yceunutenb mowHoctu "Onumn-1"

OCHOBHbIE€ TEXHUYECKME XapakKTePUCTUKN ycunumnterna MowHOCTU:

HoMuHanbHasa BbIXOAHAS MOLLHOCTD ....ccvueeiveeiiieeeieeeieeeieeenneeenns 10BT
MAKCUMATBHAA  ....iieiiiiiiee et e e e e e e e e e e eeenns 25BT
Hvana3oH apPeKTMBHO BOCMPON3BOANUMBIX YACTOT ... 20...40000I'y,
YyBCTBUTESTIbHOCTL NPU HOMUHAIBHOW BbIXOQHOW MOLLHOCTMH ...... 300mB
O6bwwnin notpebnsembln TOK He 6Bonee  ....ccvvveeeeeeieeeveeeeinne, 1,5A
XOOHOE COMPOTUBMNEHUE YCUITUTEIIA ..euieieiiieeeeeeiie e e eeeiie e e eeennnns 10 kKOm

Ycunutens BbINOSTHEH MO CXeMe, KOTopada sBnseTcs TpaguunmoHHOW Ong
BbonblMHCTBA CcOBpeMeHHbIX YHY: Cc OBynondpHbIM MNUTAHUMEM U
AndodpepeHUmanbHbIM Kackage Ha Bxoae.

[MepeMeHHbIM pe3sucTop R17 Ha Bxoge ycunutensa BbINOSIHAET posib
perynaropa rpoMKOCTU. HU3KOYaCTOTHBIA CUrHan, YCUITEHHbIN NepBbIM
Kackagom, nogaetcs ¢ pesnctopa R2 Ha 6a3y TpaHaucTopa V3 BTOporo
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Kackaga, a C ero HarpysodHoro pesuctopa R9 - Ha [OBYyXTaKTHbIN
ycunutens Ha TpaHauctopax V4 - V9. [OuHamunyeckaa ronioBka B1
rPOMKOroBopuTENns npeobpasyeT YCWUMNEHHbIM curHan B KonebaHus
3BYKOBOWM 4acCTOThl.

Ouoabl V10 - V13 B KOMMEKTOpHOW uenu TpaH3uctopa V3
NOOKMIOYEHHbIM napannensHo um pesuctop R11 obpasyioT uens,
KoTopasa co3gaeT Ha 6asax TpaH3MCTOPOB BbIXOAHbLIX KacKagoB
HayanbHOE CMelleHne, YCTpaHsWee MWCKaXeHna Tuna "CTyneHbka".
OpgHOBpEMEHHO  OMoAbl  TEPMOCTaAbMNU3MPYIOT  pexumbl  paboTbl
TpaHanctopoB. KoHgeHcaTopbl C2, C5 wun uyenodka R16C7
npegoTepawaT  BO3OYyXOeHMEe yCUNUTENd Ha BbICWUMX YacToTax
3BYKOBOro  guanasoHa. Harpyskon  ycunutena  MoxeT  BOblTb
rpomkorosoputens 6AC-2, 6MAC-4, 8AC-2, 10MAC-1M, a Takxe
camogenbHbln , ¢ conpoTuBneHnem 4...8 Om. OnucaHue ycunutens,
MeTOoAMKa W3rOTOBNEHUA W HACTPOWMKU, YepTeXm nedaTHbIX nnat
npueeneHs! B[17].



YHY4 c noneBbIMU TpaH3UCTOpPaMM

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKN YCUTTUTESTA.

HoMuHanbHbIN gnanasoH YacTorT, U,

HomMmuHanbHaga BbixogHasi MOLLHOCTL , BT,

KoadhdomumneHT rapmoHuk, %,

HomunHanbHoOe BXxogHOe HanpsikeHue, B
OTHoweHne curHan/wym (Hes3BelleHHoe), ob
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Ycunutens COCTOUT U3 BXOoAHoOro aundpdpepeHymansHoro kackaga (V1,
V3) ¢ ucTouHUKOM TOKa B amuTTepHon uenu (V2, V4), kackaga ycuneHus
HanpskeHus curHana (V5, V6), BbixogHoro kackaga (V9, V10) n gByx

perne spemenu (V8, V12).

Pene BpemeHu Ha TpaH3ucTope V8 npefotBpawjaetT ogHOBPEMEHHOE
OTKpblBaHMe TpaH3uctopoB V9, V10 B MOMEHT BKMOYEHUS MUTaHUS Y

TeMm npegyripexgaet BbiIXod WX U3 CTpPOA.

Pene BpemeHn Ha

TpaH3ucTope V12 3apepkuBaeT MOAKMOYEHWE TPOMKOrOBOPUTENS Ha
BpeMsi MepexofHoro npolecca B ycunutene (YCTPaHSET LUenyok npu



BKIMIOYEHUN MNUTAHUSA) M OTKMOYaeT ero OT  ycunutens npu
HEUCNPaBHOCTM UCTOYHMKA nuTaHua. [Ona  nutadHna  ycunutens
HeobxoaMm cTabunmManpoBaHHbIN OBYMNONAPHLIA MCTOYHUK HaANpPsSXKeHUeM
+-25 B. BmecTo TpaH3nctopos KIMN904A B ycunutene MOXHO NPUMEHUTb
TpaH3auctopbl KI904b, a Takke TpaH3uctopbl KI901, opgHako B
nocnegHem criydae HoMMHarnbHaga BbIXo4HAA MOLWHOCTbL cHM3nTCcs 4o 10
BTt (Ha Harpyske conpoTtusneHunem 4 Owm). [logpobHo ycunutens
onuceiBaeTcs B [18].

YcunuTtenb MOLWHOCTU C 3NIEKTPOHHON 3aLLNTOU

HomMmunHanbHaga BbixogHas MowHOCTb yeunutena cocrtasndaet 20 Bt npu
conpotueneHumn Harpyskm 4 Om n 10 BT ¢ Harpyskon COnpoTUBIIEHNEM
8 Om. [ns nonyyeHuMst TakoW MOLLHOCTM Ha BXOA YCUNUTENS HY>KHO
nogartb curHan amnnutygoun 1,2 B. [lnanasoH BOCNpOU3BOAUMBIX YacTOT
paseH 20..30000 Iy npuM HepaBHOMEPHOCTU XapaKTEPUCTUKUA He
6onee+-1,5 ob n koaddruneHTe HennHerHbIX nckaxeHun o 0,7%.
BxogHon curHan c pasbema X1 noctynaet yepe3 koHaeHcatop C1 Ha
nepBbIN Kackag ycunutens, cobpaHHoro Ha TpaHanctope V2. CmelleHne
Ha 6a3y TpaH3ucTOopa nogjaetca C genutens, o06pasoBaHHOIO
pesmctopamm R1, R2 n R3. Harpyskon nepBoro kackaga sBsndeTcsd
cTabunmsatop TOKa, BbIMOMHEHHbIN Ha noneBom TpaHsuctope V1. C
Harpys3kn ycunmBaemMbli CurHam nocTynaeT Ha da3onHBepTOp,
cobpaHHbIn Ha TpaHaucTopax V7, V10 pasHon CTPYKTypbl. U ganee - Ha
BbIXOHOMW Kackag, ¢ MoWHbIMK TpaH3uctopamn V11, V12, Ouogsl V13,
V14 3awmwatoT BbIXOOHbIE TPaH3UCTOPbI OT Meperpysok, BO3HUKAKLLMX
M3 - 3a MHAOYKTMBHOrO Xapakrtepa Harpysku (rpomkorosoputens B1).
Pesuctopbl R13, R14 Heobxoanmbl ans paboTbl 3NeKTPOHHOW 3aWuThl
KoTopasi cobpaHa Ha TpaH3nctopax V8, V9.

Ycunutenb oxBayeH oTpuuaTesibHoM obpaTHOM CBA3bK - BbIXOA €ro
coeguMHeH co Bxogom 4yepes pesuctopbl R1, R2. TlloactpoeyHbiMm
pe3ncTopomM R2 MOXHO yCTaHOBUTb HYXHYK rnyOuHy obpaTHOW CBA3WN.
KoHpeHcatop C2 wu uenoyka R15C3 cnyxar aona nogasneHus
BO3MOXXHOIo camoBO36yXXaeHNA yeunuTens.

98]
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MCTOYHMKOM NUTaHMUA yCUNUTENs MOXET OblTb HecTabunn3MpoBaHHLIN
BbINPAMUTESb, PAaCCYNUTAHHBIN HA MaKCUMarbHbIN TOK Harpyskmn 1 A.
B cnyyae wucnonb3oBaHWa CTabuUnmMsaMpoBaHHOIO MCTOYHMKA
BbIXO4HOE HanpsXXeHne MoXeT ObITb yMeHbLLeHOo Ao 34 B.
Tpanauctop KIM103K moxHo 3amenuTb Ha KI1103J1, KM103M; M307B -
Ha KT602A, KT602b, KT608A; KT315A - Ha KT312A, KT603A; KT503I -
Ha [T404B, I'T404l, KT815B, KT815[I; KT507I - Ha 'T402B, 'T402l,
KT814B; KT203A - Ha KT345A; KT903b - Ha KT802 - KT805 c ntobbim
OykBeHHbIM  uHAOekcoMm, KT808A, KT908A. [lepeg  MOHTaxom
TPaH3UCTOPOB >XenaTenbHO U3MEPUTb UX CTaTUYECKUN KOIpPUUMEHT
nepefayn Toka (Kpome nonieBoro TpaHauctopa). OH OofmKeH ObiTb B
cnegywowmx npegenax: V2 - 70...120; V4, V8, V9 - 30...70; V7, V10 -
50...70; V10 - V12 - 30...50. loneson TpaHauctop (V1) BbibupatoT C
HayanbHbIM TOKOM cToka 4..5 MA. [leyaTHble nnatbl yCUNUTENS
npuBogaTca B [19].
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Ycunuteno HY

OnucbiBaembIn CTepeOCbOHquCKMIZ ycunmteslb UMeeT cneayrumne
TEXHUYECKNE XapPaKTEPUCTUKNA.

HomunHanbHas BbIxogHas MOLWHOCTL Ha Harpy3ke 4 Owm, BT............. 25
KoadpdpumumeHT rapmoHnk B nonoce 4actor 30 Iy - 20 kly npwm
HOMWHAIbHOW BbIXOAHOW MOLLHOCTU He B6ornee, % .....cceeeeennnnnnnns 0,45
[lnanasoH perynnpoBku Temopa, ob:

2= TR = T o 1 =G 1O I +-22
HA HACTOTE 20 KITL ceeeeee e +-20
HyBCTBUTESTBHOCTb, MB ..o 250
OTHOWEHME CUTHAM/WLYM, OB ....cooiiiiiiiieeie e, 77
BbIxogHOE CONPOTUBIIEHNE, OM ....cccvviiiiiiiiiiiie e 0,15

CwurHan 3ByKOBOW 4acTOTbl NOCTynaeT yepes pasbeM X1 Ha Bxond 6rioka
perynupoBok. Perynatopbl rPOMKOCTM B KaHanax ycunutens
pasfenbHble, YTO NMO3BOJSIUMO UCKNIOYUTL perynatop ctepeobanaHca. C
nepemeHHoro pesuctopa R1, BbInonHAWEro ponb perynatopa
rPOMKOCTW, CUrHan NocTynaeT Ha UCTOKOBbLIN noBToputens V1, a ot Hero
- Ha aKTUBHbLIN perynsatop Tembpa, BbINOMHEHHbIN Ha TpaH3ucTopax V3 u
V4. PerynupoBka Tembpa MO HM3WMM YacToTam OCYyLleCTBNsieTca
nepemMeHHbIM pe3nctopom R6, Mo BbICLLUMM - NePEMEHHbIM PE3NUCTOPOM
R9O. bBbnok perynupoBok nutaetca OT O0OLlero WCTOYHMKa 4epes
cTabunuaatop HanpsbkeHusl, B KOTOPOM MCMOSfb30BaHbl  MOSIEBOW
TpaH3uctop V5 u crabunmutpoH V2. cnonb3oBaHue 34eCb MNOSIEBOro
TpaH3uCTopa MO3BOMUIIO MNPU MPOCTOM MNOCTPOEHUU cTabunusaTtopa
NOSTly4YUTb OYEeHb Manyl amnanTyay nynbcauun.

C Bbixoga 6r50ka perynupoBOK curHam 4epe3 KoHgeHcatop C8 wu
pesnctop R16 noctynaeTr Ha BXO4 yCUnuUTena MOLLYHOCTU. YCUnutenb
MOLLIHOCTWN COCTOUT 13 andpdoepeHLmanbHoro kackaga (tpaHamcropsl V6,
V8), ycunutens HanpsbkeHusl, BbIMOSIHEHHOrO Ha TpaH3uctope V9, u
ABYXTaKTHOro Kackaga Ha cocTaBHbIX TpaH3auctopax V12 V14 n V13
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TOYKM BbIXOAHOIO Kackaja.
TpaHauctop V11,

BbIXOOHbIX TpPaH3NUCTOPOB

(V14 wnn V15),

TepMOCTa6VIJ'II/I3l/IpyPOLIJ,eFO AJNIEMEHTA.

98]

OCyLLecTBngeMon 4epes

KOTOPbIA YKPEennsalT Ha paguaTope OAHOoro u3
BbINOMHSAET  PYHKLUMIO



TOK NOKOA TPaH3UCTOPOB BbLIXOAHOrO Kackaga, paBHbii 30 - 40 MA,
yCTaHaBnMBalT NOACTPOEYHbIM peauctopom R22. KongeHcatop C11 -
9NIEMEHT  4acToTHOM  Koppekuun  ycunutens. Lenbe  C12R27
obecneunBaeT YCUNUTEND YCTOMYMBOCTb PabOTbl NPU OTKMHOYEHHOM
Harpyske.

Tpanauctopbl KT3102E MoxHO 3ameHnTb Ha KT342B ¢ koadhdpuumneHTom
ycuneumsa He wMeHee 400, TtpaHauctopbl KT3107B - Ha KT361 c
kKoadppuuymeHtom ycuneHna He meHee 80, KT342A - Ha KT315 ¢ nobbim
OyKBEHHbIM MHAOekcoMm. Bwmecto KT805B6M MOXHO umcnonb3oBaTb
TpaH3nctopbl cepun 1702, KT802, KT803, KT808, KT809, KT812 c
KoappuumeHTtom ycuneHna He MeHee 35. [loneBon TpaH3UCTOP
KM3026M wmoxHO 3ameHuTb Ha KI1303. OnucaHve ycunutens
npusegeHo B [20].
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YM3Y4 ¢ MmanbiMn HefIMHENHBLIMU UCKAXXEHUAMM

OCHOBHbI€ TEXHUYECKME XapaKTEePUCTUKA:

HomuHanbHas BbIXOgHas MOWHOCTbL Ha Harpyske 8 Owm, BT ......... 25
KoadhdpuumeHT rapMoHuK, %, He BONee...........ccoeeeeeeeeieeeeeeeeee, 0,003
CKopocCTb HapacTaHus BbIXOQHOro HanpshkeHuns , B/Mkc, He meHee 40
HomuHanbHOe BxogHoe HanpsixkeHne, B ... 0,7

S B



YM34 coctouT 13 aByxkackagHoro ycunutenst HanpsbkeHust (OY DAA1,
DA2) n cobetBeHHOo yeunutens mowHoctn (VT1-VT4). Kackagbl Ha OY
DA1, DA2 nutatotcsa OT MAOEHTUYHbIX WCTOYHUKOB, 0OB6pa3oBaHHbLIX
anemeHtamn VD1,VD2, R6, R7, C6, C7 n VD3, VD4, R14, R15, C13,
C14. CpegHne TOYKM ITUX WCTOYMHMKOB MNUTAHUS COEOUHEHbI C
HM3KOOMHLIM aenutenem HanpskeHns R5R12R20, nogkntoYeHHbIM K
Boixogy YM34, u4yem obecneumBaeTca nogaya OTCIEXMBAKOLNX
noTeHUnanoB B Kackagbl ycunutenss HanpsbkeHusi. Llenn R16C8 un
R19C10 dunbTpytloT HanpshkeHusl, nutalowme nepsBble Kackagbl, OT
NOpPOXAAEMbIX CUrHaroOM HenNuUHEenHbIX nynbcauuMn B Uenax NUTaHus
BbIXOJHOIro Kackaga.

Kackag Ha OY DA1 oxsadeH MectHon OOC (R2, R4) n ycunusaet
curHan B 10 pas. NockonbKy Ha Bbixo4e Kackagja MMeeTCHa NOCTOAHHOE
HanpshkeHne okosio 1 B, oH otaeneH ot Bxoga OY DA2 koHOeHCaToOpOM
C5. Btopon kackag (DA2) coBmecTHO c BbIxogHbiM (VT1 - VT4)
yCUnMBaeT Hanps)KeHne curHana Tosfbko B 2 pasa. KoadpduumeHT
ycunenms atoro OY "pacxogyetcs", Takmm o06pasomMm, TONbKO Ha
nuHeapusaunio BbIXOOHOrO Kackaga. BbixooHoW kackag npeacrtasBnsieT
coboi M3BECTHLIM napannenbHbi yeunutenb. Pe3snctopbl R17, R18,
R25, R26 koppekTupytoT ero A4X B 0611aCTK BbICLLMX 4YaCTOT.

B BbIXO4HOM Kackage MOXHO UCMONb30BaTb TPAH3UCTOPbI YKa3aHHbIX Ha
CXemMe cepuin ¢ NHOeKcoM [ (CTaTnveckum KoapduuUmneHT nepegadn Toka
TpaH3auctopos VT3, VT4 pomkeH ObiTb He MeHee 30). B ycunutene
HanpsKeHnst BO3MOXXHO npumeHeHne OY K140Y[8, K544Y[1, ogHako
KOS(PPMUMEHT rapMOHUK B 9TOM Crlyyae BO3pacTeT NPUMEPHO BTPOeE.
CtabunutpoHbl KC515A MOXHO 3aMeHuTb [OBYMSI COEOMHEHHbLIMU
nocnegoBaTenbHO ctabunutpoHamun [1814A. OnucaHmne ycunutensa u ero
nevaTHble NNaTbl onucaHbl B [22].
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TepmocTabunbHbIv yecunuteno HY

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKN.

HoMuHanbHbIn gnanasoH 4acToT, [TU,  .ccceeeeeeiiiiceee e, 20...20000
BbixogHasa mowHocCTb, BT, Ha Harpyake conpotueneHmnem 8 Om ....... 30
KOS MUUMEHT FTAPMOHUK oot 0,5%
UyBCTBUTEITBHOCTb, B oo 1,5
®a30BbIV CABUT B HOMUHANbLHOM gMana3oHe 4acToT ....... 10 rpagycos
KoadhdomumneHT nogasneHns nynbcaunn nuTarowmx HanpskeHnn gb, He
Y L= 12T Y 55

[MepBbIA Kackag ycunutena mowHocTu cobpaH Ha OY A1. BxogHown
CUrHan noctynaeT Ha uHeepTupytowmin Bxog OY vepes unbTp BEPXHUX
yacTtoT (PBY) R1C1R3 ¢ vactoTou cpesa 20 kl'y. Ons Toro, 4tobbl 3TOT
napametp ®BY cyuiecTBeHHO He N3MEHUSICSH, BbIXOLHOE CONPOTUBIIEHME
npeaBapuUTenbHOro ycunutena OofmkHO 6biTb He 6onee 200 Om. Co
BXOAOM YCUIIUTENS MOLWHOCTM €ero HeobxoaMmMo COeauHUTb 4epes
ANEKTPOSIUTUYECKUI KOHOEHCATOP eMKOCTb0 10 MK®.

Cnepyowmi Kkackag - ABYXTakTHbIN kKackagHbi (O3 - OB) ycunurtens C
yactoTon cpesa 4,7 MIy Ha TpaH3uctopax V6, V5 un V7, V4. OH
BbIMNOMNHAET PyHKUMN (hpa3onHBepTOpa M reHepaTopa CTabusibHbIX TOKOB
CMELLleHNa Ons TPaH3UCTOPOB MNOAOKOHEYHOro kKackaga. [locnegHun
BbIMOSTHEH Ha TpaH3ucTopax pasHou cTpykTypbl V8, V9 u oxBadeH
mMecTHbiMn OOC no Toky (pesuctopbl R12, R13 B uenax amMutTepos).
Tepmoctabunuampytowee geunctene atnx OOC BMecTe C MNUTAHUEM
6a3oBbIX Lenen TpaH3ncTopoB V8, V9 cTabunbHbIMU TOKaMU CMeELLEHNS
onpenensier BbICOKYHD TeMnepaTypHyr CTabunbHOCTb YCUNUTENS B
Lenom. Tok nokos TpaHauctopos V8, V9 - okono 30 MA (npu +60°C oH
yBenunumneaetcsa go 50 MA.) YactoTa cpesa atoro kackaga - 130 kIy.
BoixogHaa kackag  (V10, V11) npeactaeBnsieT cobon aMUTTEPHbIN
nosToputesie € 4actotom cpesa okono 1402 «kly. [lockornbky
TPAH3UCTOPbLlI 3TOW CTYMEHW, KakK YyXe roBopunocb, paboTtalT ©Oe3
HayanbHOro CMELLEHUS, TO AN CHMXEHUs1 Hens3bexHbiX B pexunve B
UCKaXXeHUn Tuna "cTyneHbka" BBeAeH pesuctop R14, koTopbin npwu
ManbIX YPOBHSIX curHana (korgaa TpaHauctopbl V10, V11 3akpbiThl)
COeIMHSIET Harpy3Ky C BbIXOAOM JIMHENHOrO NPEeAOKOHEYHOro Kackaaa.
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MutaTb ycunuTenb MOXXHO oT nodoro ABYMONSAPHOro
HecTabunMsanpoBaHHOIO BbINPSMUTENSA C EMKOCTHbIM  (PUNbTPOM,
obecneumBatoLero BbixogHoe HanpsibkeHne +-30 B npu Toke Harpysku
1A. B ycunutene MOXHO WMCNOSb30OBaTb oYy K140vYO1b c
KOahpuumeHToM yeunenunsa HanpsxkeHus He meHee 2000. TpaH3aucTopbl
KackagHoro ycunutens Moryt 6biTb U MHbIX, YEM YKa3aHO Ha CXxeme,
TMMNOB, HO 00s3aTenibHO C nNpefesibHO AO0NYCTUMbIM - HanpsiKeHneMm
aMUTTep - Kosnnektop He meHee 30 B v rpaHnyHOM 4YacTOTOM HE MEHee
40 Ml'y (B YacTHOCTN, BMecTO TpaH3nctopos [ T321A MOXHO NPUMEHUTb
KpemMHueBble TpaH3uctopbl KT626 ¢ nngekcamm A, b 1 B). TpaHsucTopsl
okoHeyHoro kackaga (V10, V11) »xenatenbHo nogobpatb CO
cTaTU4eckMM KoadpuumeHToM nepegadn Toka He MeHee 50. ans
YIyYLWIEHN  CUMMETPUYHOCTM  NSied  ycunutend  repmMaHueBble
TPaH3UCTOPbLI B MNPEeLOKOHEYHOM M OKOHEYHOM Kackadax >XenaTernbHO
3aMeHnUTb KpeMHuesbiMK: BMmecTo [T905A yctaHoButb KT814[, a
BmecTto ['T806B - KT816I. MNogpobHoe onuncaHne aTOro ycunutenst u
PUCYHKM NeYvaTHbIX NnaTt npusoaarcs B [21].
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YM3Y 6e3 obwen OOC

OCHOBHbI€ TEXHUYECKME XapaKTepPUCTUKA.

HomunHanbHbIM (Ha ypoBHe-34B6) ananasoH yactoT, 'y, ... 10...630000
MakcmanbHasa BbIXO4HAA MOLLHOCTb Ha Harpyske cornpoTusBrieHnem 4
Owm nipun KoaddumumeHTe rapMmoHuk He 6onee 0,5%, BT ...... 25
KoadhdpmumneHT rapMoHuK npu BeixogHon mowHoctn 12,5BT, %, ......... 0,1
HomuHanbHOe BxogHoe HanpsikeHne, B ... 2
BxooHoe conPOTUMBIIEHNE, KOM  ...ocovniiiiiieeiieeeeee e 47
BbIxogHOE COMPOTUBAEHNE , OM  ..oooiiiiiiiiiiie e, 0,01

YM34 coctouT 13 Tpex KackagoB: [OBYXTAKTHOMO 3MUTTEPHOro
NOBTOPUTESSA, YCUNUTENS HaNpshKeHUst N BbIXOQHOMO Kackaja C y3rom
KOMMeHcauun (KOppekuMn) HeNMHEWHbIX WCKaXEeHUW. OMUTTEpPHbIN
nostoputene (VT1, VT2) pabotaer B pexumme A u Cnyxut gng
obecneveHuns Tpebyemoro BxogHoro conpotmenexnmsa YM34. Lenn R1C2
n R8C3 obpasyor ®HY BTOpPOro nopsigka ¢ 4acTtoTon cpesa oKosio 63
kl'y. Uenn R21C8, R23C9 wu koHgeHcatop C10 ycTpaHsatoT
camMoBO3bYyXAeHNEe, BO3HMKalOLWEEe B CNeacTBMe MNepekoMneHcauum Ha
BbicWMX 4actotax. OnucbiBaembin YM34Y "msarko" orpaHuymBaet
aMmnnNuTyay BbIXOQHOrO cuUrHana wn He 6ouTca  KpaTKOBPEMEHHbIX
KOPOTKMX 3aMblkaHWUiA uenu Harpyskn. OObsCHSAEeTCA 3TO TeM, 4TO
BbIXOAHOrO TOKa TOKOBOro 3epkana He XxBaTaeT [And BbiBoda
TpaHanctopoB VT11, VT12 n3 ctpod. Tok 3epkana orpaHM4YeH ero TOKom
nokos1 n onpegensietca conpotusneHnem pesnctopa R10. OrpaHnyeHmne
CUrHana B 3TOM Kackafe HacTynaeT paHblle, 4eM B BbIXOQHOM, a
NMOCKOJSIbKY TOKOBOE 3epKario orpaHuymnsaeT "Marko", 1o u YM34 B uenom
aenaet ato "msarye". bnarogapsi otcytctButio obuwen OOC YM3Y He
BHOCUT OWHAMWYECKMX WCKAXKEHWA U abCoONTHO YCTOMYMB MNpwU
nepexodHbIX npoueccax W paboTe Ha KOMMMEKCHYK  Harpysky.
NckaxeHna Tuna "cTyneHbka", KpoccoBepHble, KOMMYyTaAUMOHHbIE, a
Takke "rnagkne" HenuHemHble WCKaXeHUs W aMnanTygHble noTepu
CHWXaTCS y3rnomM komneHcauun. K HegocTatkam onuckiBaemoro YM34
cnegyet  OTHECTUM  HeBOMbLUYK  BbIXOAHYH  MOLWHOCTb,  HU3KUN
KOO(PPMUMEHT MNCMNOMBb30BaHNA TMUTAKOLWEro HarnpsXeHusl, BbICOKME
TpeboBaHNA K WCTOYMHUKY nuUTaHusa (BO u3bexaHne pocTa YeTHbIX
rapMOHUK OH JOKEeH ObITb CTabUIM3NPOBaHHbBIM).

BbIXOOHYHO MOLLHOCTb MOXHO MOBbLICUTbL, NMOLHAB HarnpsXXeHne nUTaHus
(BO3MOXHO Takxke NpUMeHeHne ABYMONSAPHOro NCTOYHUKA),



CTabunmMsanpoBaHHbIM HanpsXKeHMeM MOXHO nuTatb He Becb YM3Y, a
TONbKO BXOAHOM Kackad 1 TOKOBOE 3epkKaro.
BmecTo ykasaHHbIX Ha cxeme TpaH3ucTtpos KT3117A MOXHO NpUMEHUTL
TpaHancTpbl cepun KT503, Bmecto KT313b - TpaH3ucTopbl cepun
KT502. MNogpobHo ycunutens onucbiBaeTcd B [23].
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MapannenbHbin ycunutensb B YM34

BHMMaHMIO yuTatenenm npeariaraeTca  CXxema ycunuTend MOLHOCTU
3ByKoBOW YacTtoTbl (YM34), okOHeYHbIN Kackag KOTOpPOro (TpaH3ucTopsbl
VT9 - VT12) npeactaBnsetr cobon napannenbHbli  yCUNnUTenb.
YnydweHna — amnnuTygHOW — XapakKTepuCTUKM — yaanocb  OOCTUYb
NpPUMEHEHNEM Lienen

Y11, VT4 VT5 R e ——
KT361B [l]ﬁj 1 fur7a 258
viovra vy W4Tk IC4 0.1 MK
KT3158
VI6 KT3107A
VT8 KT31024 + 11 C5 200 Mk X 10 B
VTO,VT12 |
KT6186
VT10, Y111
KT8196 VIt >v” 1
| Bbixod
2 K { -
, ‘
R19
o1 0
1 MKkx158
* )vm c8
0,05 MK
R2 [/
150k .
C2 —”_CJ6 200 Mx*x10 B
300
VDI, VD2 R4 [7 IC? 01 MK
Raazz 4K T ruz14 -258
—F Y

R13 - R15C5 n R16 - R18C6, BbinonHsawWMX PYHKUUM reHepaTopoB
ctabunbHoro TOKa B ©0asoBbIX Uenax TpaHauctopoB VT11, VT12.
HanpsbkeHus Ha koHgeHcaTopax C5 n C6 npakTtuyecku He 3aBUCAT OT
YPOBHS CUrHana un pasHbl npumepHo 8 B. HanpspkeHnss Ha aMUTTepHbIX
nepexogax TpaHsnctopos V111 n VT12 nameHaoTca B npegenax ot 0,5
no 1,5 B, noatomy TOK, Hanpumep, 4yepes pesmctop R15 npakrtnyecku
NMOCTOSSHEH M B 3aBUCMMOCTM OT aMmuMTygbl CuUrHana Jivb



nepepacnpegensaeTca mexay sMutTepomMm TpaHauctopa VT9 mn 6ason
VT11.

OCHOBHbI€ TEXHUYECKME XapaKTEeEPUCTUKN YCUTTUTESTA .

HomunHaneHasa BbIxogHas MOLWHOCTbL, BT, Ha Harpy3ske 8 OM ............ 25
[Monoca HOMUHANBHOWM MOLLUHOCTU, KL ..oceveiiiieceiiee 0,02...200
HomMunHanbHOe BXOAHOE HaNPSKEHNE, B .........cooeviiiiiiiii e 1
KoadhdurumneHT rapMOHUK, %, HE BOMEE ........eeveveeiiiieeeeiiieeeeee 0,15
KoadhpnuymneHT nHTepmMoaynsumoHHbIX nckaxeHumn, %, He bonee ... 0,2
MakcumanbHasi CKOPOCTb HapacCTaHUs BbIXOAHOro HanpsikeHua B,MKc
........................................................................................................... 15
BbixogHoe conpoTtuBneHune, OM, HE BOMNEE ........ccceevvvvnieeeieinnnnnn..e. 0,2

Tpanauctopbl KT315B moxHo 3ameHnTb Ha KT315I - KT315E; KT361B -
Ha KT361 - KT361E; KT3102A n KT3107A - cOOTBETCTBEHHO Ha
KT3102b, KT3102E, KT3117A, KT373A, KT373l n KT3107b, KT31071,
KT3108A. BmecTo ykasaHHbIX Ha cxemMax B OKOHEYHbIX Kackagax MOXHO
ncnonb3oBaTtb TpaH3ucTopbl cepuin KT814, KT815, KT818, KT819 c
nHgekcamn b n B, a npn CHWXEHUN Hanps>KeHu nutaHus go +-15 B ¢
nHaekcom A. Ctatmyecknm KoadpmUneHT nepeaadn Toka TpaH3MCTOPOB
VT11, VT12 pomxeH 6biTb He MeHee 30. [onHOCTbIO 3TOT yCUnuTenb
onucaH B [24].

lNMpocToun BbicOKOKaYecTBeHHbIU YM3Y4

Ero ocHoBHble 0COBEHHOCTU - ucnonb3oBaHne OY B ManocurHasbHOM
pexume , YTO pacLuMpsieT Mosiocy YacTOT CUrHanoB, BOCMPOU3BOAUMBIX
6e3 npeBbIlWEHNA CKOPOCTU HapacTaHUs BbIXOAHOro HanpshkeHus QY
NPUMeHeHNe TPaH3UCTOPOB BbLIXOOHOrO Kackaga B cxeme ¢ O3, a
NPeLoOKOHEYHOro - C pas3fesieHHOM HarpyskouM B LEensx 3MUTTEPOB U
KonnektopoB. [locnegHee, KpomMe O4YEBUOHONO  KOHCTPYKTUBHOIO
npeumMylLlecTea - BO3MOXXHOCTM pasMeLLEHNsT BCEX YeTblpex
TPaH3UCTPOB Ha oOwem TennooTeBode, [MAaeT  onpeaesieHHble
npenmMywiecTsa MO CPaBHEHUIO C BbIXOOHbIM KackagoM, B KOTOPOM
TPaH3MUCTOPbI BKNOYEeHbI No cxeme OK.

OcHOBHbIE TeEXHUYeCKMe xapakTepucTukm YM3Y:

HoMUHanNbHbIA ANAMA30H YACTOT  cevveeneeeeeeeeeeeeeeeeneen, Ny 20...20000



HomuHanbHas (MakcumanbHas) BbIXOo4Has MOLLIHOCTb, BT,

Ha Harpy3ke CONPOTUBIEHNEM, 4 OM: ......cccovvviiiiiiiieeeeeeeeeeeeiannans 30(42)
KoathpmyneHT rapmoHuK npu HOMUHanNbHOM MoLwHocTU, %, He Gonee,
B HOMUHAINbHOM OMANA30HE HACTOT  eeniniinieieeienieenieneeeneenseeneenenns 0,01
HomuHanbHoe (MakcumaribHoe) BXOAHOe HanpskeHne, B ............ 0,8(1)
BxoaoHoe conpoTMBIIEHNE, KOM ..o, 47
BbixogHoe conpoTtuBrieHne, OM, He Bonee  .......ccoeeeeeveeeeinnnnnnnn, 0,03
OTHOoCcuTENbHbIN YPOBEHDL WyMa U (boHa, Ab, He bonee ............... -86

OY DA1 nutaetca yepe3d TpaHaucTtopbl VT1, VT2, KoTOopble CHWXalT
HanpsXkeHust nuTaHna o Tpebyemblx 3HavyeHMn. ToOKM  nokos
TPaH3MCTOPOB CO34aloT NageHns HanpskeHMsa Ha pesuctopax R8 n R9,
AoctaTtoyHble Ansa obecnedeHns HeobXxoaMMOro HanpsKeHNs CMeLLeHns
Ha 6asax TpaHauctopoB VT3, VT4 u VTS5, VT6. Npn aTOM HanpsikeHus
CMELLEHNA NS TPaH3UCTOPOB OKOHEYHOro Kackaga BblOpaHbl Takummu
(0,35...0,4 B), 4TOObI OHM oOCTaBanMCb HaOEXHO 3aKpPbITbIMU MpPU
noBbllWeHnn HanpskeHna nutanusa Ha 10...15% wn neperpeBe Ha
60...80°C. CHuMMalOTCA HanpsbkeHWst CMeLleHust C peanctopoB R12,
R13, kKoTopble OOHOBPEMEHHO CTABUNU3UMPYIOT pexum  paboThbl
TPaH3MCTOPOB NPEeLOKOHEYHOro Kackaga u cosgatoT MectHble OOC no
Toky. ®HY R3C2 n ®BY C3R10 c yactotamu cpesa B obnactn 60 kly,
npegoTepalwaT paboTy CpaBHUTENBHO HM3KOYACTOTHbLIX TPaH3MCTOPOB
VT3 - VT6 Ha 0Oonee BbICOKMX 4YacToTax BO u3bexaHue umx npobosi.
KoHoeHcaTopbel C4, C5 «koppektupytoT AUX npefoKOHEYHOro WU
OKOHEYHOro KackagoB, npegoTBpawasi MX camoBO3byxaeHve npu
Heya4a4YHOM MOHTaxe.

KaTywka L1 noBblwaeTt ctabunbHocTb paboTtbl YM34 npu 3HaumMTensHon
eMKOCTHoW Harpy3ke. YM34 nutaetca oOT HecTabunmanpoBaHHOro
BoinpaMutensa. OH MoxeT ObiTb o06wmM ans  oboumx KaHanoB
CTEpPeoyCUnNuUTens, O4HaKo B 3TOM Cllyyae €eMKOCTb KOHOEeHCaTOpOB
dunbtpa C8 n C9 HeobxoaumMo yBeNMYMTbL BOBOE, a AMaMeTp nposoda
BTOPUYHOM OOMOTKM  TpaHcdopmaTopa ™ - B 1,5 pasa.
[MpenoxpaHMUTENn BKNHOYAKOT B LIENU MUTAHUSA KaXKaoro nu3 ycunumteneun.
Kpome ykasaHHoro Ha cxeme, B YM3Y MoOxHO npumeHntb OY
K140Y[6b, K140YO7A, K544Y[O1A, ogHako KO3 PULUMEHT rapMOHUK Ha
yacTtoTax Bbllwe S kly Bo3pacTteT B 3TOM Ccfyyvyae MNpPUMEPHO [0
0,3%.bonbwoe 3HayeHMe wunmeeT MoOHTax YM34, coeguHeHue ero
KaHanoB C UCTOYHWMKOM nuTaHus. [poBoga nutaHusa (+22 B, -22 B un
obLwnn) fomkHbl ObITb BO3MOXHbI 6oree KOPOoTKUMU (K KaXXOoMy KaHany
OHW [JOSMKHbl ObITb MPOSIOXKEHbl OTAENbHO) M OOCTATOYHO 60MbLUIOro
ceyeHus (NpyM MakcumManbHOW MOLLHOCTU 42 BT - He MeHee 1,5 KB.MM).
[MpoBOgaMM  Takoro e CedYeHust [OOSDKHbl  OblTb  MOAKMHYEHbI
aKyCTU4eCcKue CUCTEMbI, a Takke LenM SMUTTEPOB W KOSSIEKTOPOB

O



TPaH3MCTOPOB OKOHEYHOro kackaga k nnate YM3U4. [MewaTHas nnata
ycunuTtensa npueogutca B [25].
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YH4 35 BT Ha TpaH3ucTopax KT802

Yeunntens HY  npegHasHayeH aOnst cOBMecCTHouM  paboTbl  C
pagnonpueMHNKOM, TENeBN30POM, MarHUTOdOHOM,
9S1IeKTPONpoUrpbIBaloLLMM YCTPOUCTBOM U HU3KOOMHBLIM MMUKPOOHOM.
MakcmnmanbHas BbIXOOHas MOLLHOCTb ycunutens 35 BT.
UyBCTBUTESTBHOCTL YCUITUTESNS CO BCEX BXOAOB, KPOME MUKPOCOHHOrO,
200 mB, 4yBCTBUTENBLHOCTb C MUKPOgOHHOro Bxoda 3 mB. [nanasoH
pabounx u4actor 20 - 20000 [y. HepaBHOMEPHOCTb 4YacTOTHOM
xapaktepuctukm 2,5 ab Ha yactote 20 'y n 1,5 gb Ha yactote 20 Kl'u,.
HenuHerHble uckaxeHuUst He npesblwaT 1% BO BceM [uanasoHe
pabounx 4acTtoT. [Npeaensl perynmpoBkn tembpa Ha 4actoTte 20 'y oT
+20 po -22 gb, Ha yactote 20 kl'y ot +17 go -22 ob. AuHamnyecknn
AnanasoH 50 pgb. BxogHoe conpotuenenue ycunutensa 300 kOwm, c
MUKpodoHHOro Bxoga 2 kKOM. BbeixogHoe conpoTtusnenue ycunutensa 0,3
Om. ConpotuBneHue Harpy3kn 4 Om. Kackagbl npenBapuTenbHOro
YCUIIEHUS BbINOMHEHbl Ha TpaH3ucTopax T1 - T4. TpaHauctop T1
paboTaeT B Kackage  MUKPOGOHHOroO  ycunutens.  YcuneHue
MUKPOMOHHOIo Kackaga perynmpyeTtca nepemMeHHblM pe3nctopom RG6.
[Mpn HeoBXo4MMOCTN MUKPOMOHHBIN YCUNTESNb MOXET ObITb OTKMHOYEH
BblktodaTenem B1, coBMmelleHHbIM ¢ pe3ncTtopom R6.

Tembp perynupyetcd C NOMOLLbI 4aCTOTHO - 3aBMCUMbIX OenuUTeEnen
HanpspkeHusi. [lepeMeHHbIM pesuctopom R22 perynupyetcsa TembOp
HU3LIKMX 3BYKOBbIX 4acToT. Ha aTmx yactotax B BEPXHEM MO CXeme
NMONIOXXEHUN [OBWXKKaA pe3nucTopa YacToTHaa XapakTepuctuka umeet
nogbemM, a B HWKHeM - 3aBasn. [lepeMeHHbIM pe3ucTtopom R25
perynumpyoT TeMbp BbICLUMX 3BYKOBbIX 4acToT. B BepxHEM no cxeme
NOSIOXXEHUN OBUXKA 3TOro pe3nctopa MMeEETCs NOAbEM, a B HUXKHEM -
3aBajl YaCTOTHOM XapaKkTepucTukn. [nsa corriacoBaHUA HU3KOOMHOIO
NpeLoKOHEYHOro Kackaga ycunurtens ¢ npeasapuTesNibHbIM ycunuTtenem
MCNOSb3yeTCA AMUTTEPHbLIN MOBTOPUTENDb, COBPaHHbIN Ha TpaH3UCTope
T5. Yeunutenb MOWHOCTU BbIMNOSIHEH Ha TpaHaucTopax 16 - T10 no
ABYXTaKTHOMN becTpaHcopMaTopHOM CXeMe C  MNOSIOKUTENBHOM
obpaTHON CBA3bIO no nutaHuo. [nybokas, nopsagka 20 ab,
oTpuuatensHas obpaTHasi CBA3b MO MEPEMEHHOMY TOKY, HanpshKeHue
KOTOpON C BbIxoga ycunutenda uvepes uenodky R44C27 nopaetca Ha
Gaszy TpaH3auctopa T6, nosBonuna  ynyudwuTb  KavyeCTBEHHble
nokasartenu, 3Ha4nTenbHO YMEHbLUMB HENVHENHbIE UCKaXXEHUS.

Brnok nutaHua ycunutens BbINOSAHEH MO KOMMEHCAUUMOHHOW cxeme C
nocnegoBaTenbHbIM BKINIOYEHNEM perynupyroLLero anemeHTa,
npeacTtasnawowero cobor cocraBHoun TpaHauctop T12, T13, T14.
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[MpMeHeHMe COCTaBHOINoO TpaH3UCTOpa MNO3BONSET  3HAYMTENbHO
yNyywmnTb napameTpbl cTabunusatopa W cornacoBaTb  MOLUHbINA
perynupyowmnn tTpaHamctop T12 - T14 ¢ ManoMoOLHbIM TPaH3UCTOPOM
T11 ycunutensa NOCTOAHHOrO TOoka. HoMWHanbHOe  BbIXO4HOE
HanpspkeHne ctabunusatopa 42 B. MakcnmanbHbIv TOK, NoTpebnaembin
ycunuteneMm, He npesblwaer 1,25 A. [llogpobHo ycunutensb
onuceiBaeTcs B [26].

Ycunurtesnb MOLWHOCTU Ha UHTerparnbHbix OY

OCHOBHbI€ TEXHUYECKME XapaKTepPUCTUKA.

BxoaoHoe HanpsKeHNe, B ..., 0,775
BxoaHoe conpoTUMBIIEHNE, KOM  .....c.uiiiiiiiiiiii e 5
HomuHaneHas BbIXxogHas MOLWHOCTbL, BT, npy conpoTUBNEHNN HarpysKu,
Owm: T 25...50
< J 25...40
HomuHanbHbIM AgnanasoH 4actoT, U ....oeeeieeiiiiee, 20...20000
KoahpnumneHT rapmMoHuK, %, HE BONEE ......cccevvveciieeieeeeeeeeiiiinn 0,03
OTHOCUTENBHBLIN YPOBEHDb LLYMOB B HOMUHaNbHOM gMana3oHe 4acTor,
OB, HE MEBHEE e -95

PyHKUMN  KacKagoB  MpenBapuTesibHOrO  YCUreHust curHana no
HanNpsKeHU0 BbIMNOSMHAT paboTarowme B npotusodaze OY DA1 u
DA2, nepBbii M3 KOTOpbIX OxBadeH nocnegoBaTenbHon (R7, R3), a
BTOpOoN - napannensHon (R8, R5) OOC. BbeixogHon kackag cobpaH Ha
TpaH3ucTopax VT2, VT3. HanpsikeHne cmeweHuss obecnedmBaeTcs
reHepaTopamMn  TOKa, WCKNIOYaWUMN  BIIUSIHUE HEeCTabMNbHOCTU
HaNPs>KeHUs1 UCTOYHMKA NuTaHus  (-15B) Ha TOK MOKOSA BbIXOAHbLIX
TpaH3nUCTopoB, TemnepaTtypHas cTabunuaaumsa ToKka NoKosi OOCTUrHYTa
npumeHeHnem Tepmopesnctopa R10, nmetowiero TennoBonM KOHTaKT C
TEennooTBOAOM OOHOr0 M3 TPaH3UCTOPOB BbIXOAHOrO Kackaga. [uoabl
VD1 n VD2 orpaHnumnBatoT oTpuuaTenbHOE 3akpbiBalolWee HanpshkeHme
(6asa - aMnTTEP) 3TUX TPAH3UCTOPOB HA BE30NacHOM YpPOBHE.

BenuunHbl HranpsikeHMn MCTOYHWKOB MUTaHUSA U noTpebnsaemoro Toka
AN pasfiyHbiX 3HA4YeHWN BbLIXOOHOW MOLLHOCTU W COMPOTUBIEHUS
Harpyskn npueefeHbl B [27]. Tam Xe npuBOOATCA PUCYHKU MevaTHbIX
nnart ycunurtens. TpaHsnctopbl KT8275 MoXHO 3amMeHUTb Ha KT827A n
KT827B, nonesou TpaHauctop KI303E - Ha K303 wvnu KI303A4.



Bmecto OY K140Y[O11 wMOXHO wucnonb3oBatb W gpyrne (c
COOTBETCTBYHOLUMMM LENAMN KOPpPEKLMM), OOHAKO nNpu 3TOM MOryT
3Ha4YUTENbHO BO3PACTU HENMMHENHbIE UCKAXXEHUSA Ha BbICOKMX YacToTax.
Ovoabl VD1 n VD2 - kpemHuesble ntoboro tvna. Tepmopesuctop R10
(KMT-17B) MOXHO 3amMeHUTb Ha nobon gpyroun, nogobpaB pesncTop
R11 Takmm o00pa3oMm, 4TOObl COXpPaHWUNCA  MNPEXHUA  PEXUM
ctabunmsaunu.
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Ycunurtenb MOLWHOCTU , paboTarowmnm B pexume B

OCHOBHbIE€ TEXHUYECKME XapaKTEPUCTUKN YCUTTUTENA:

BbixogHast MOLWHOCTb Ha Harpyake conpotmeneHmem 4 Owm, BT: ...... 60
KoadpbdpumumeHT yeuneHna, b ... 26

BxooHoe HanpsKeHNe, B ... 0,75
BxogHoe conpOTUBMAEHNE, KOM . ..couuniiiiiiiiic e 10

CKopocCTb HapacTaHusA BbIXOQHOIo HanpsbkeHus , B/Mkc, He meHee .. 12
KoathpnuymneHT HennHerHbIX nckaxxeHn , %, He bonee, ............ 0,17
OTHOCUTENBHBIN YPOBEHb POHA, OB  ..coeeiiiieeee e -80

OTHOCUTENbHBIN YPOBEHb BHYTPEHHErO WyMa, Ab, He xyxe ... -86
[MpuHUMNManbHaa cxemMa YCUIUTENS He wuMmeeT Kakmx - nubo
ocobeHHoCcTeN, W nogpobHO He paccmatpuBaeTcd. Bmecto OY

K140YO8A B ycunutene MOXHO wucnosib3doatb OY TOro e Ttuna c
nobbim mHaekcom, a Tawkke K574Y[O1 n K544Y[2. CtabunutpoHbi
KC515A MOXHO 3aMeHuTb [OBYMS nocriefoBaTeNlbHO BKHOYEHHbIMU
ctabunutpoHamun [1814A. NogpobHoe onnucaHne ycunutensa npMBoauTcA
B [28].
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YcunutenbHbIN ONOK NIOOUTENLCKOro
paguokmMnneKkca

OCHOBHbI€ TEXHUYECKME XapakKTepUCTukn ycunnmtena MOoLwHOCTH.

HoMuHanbHaga BbIxogHast MOLWWHOCTb , BT, ......ccccooiiiiinnni.n. 2x25 (2x60)
[Monoca MOWHOCTU, KILL  cooeveieececccee e 0,02...150(100)

HomMuHanbHoe BXxoaHOE HanpshkeHne, B ..o, 1(1)

KoadbdpmumeHT rapmoHuk, %, Ha JyactoTte, Kl'y;

2 T 0,1(0,1)

e 0,14(0,55)

0 e e 0,2(0,9)

20 e —————— 0,35(1,58)
KoadhdpumumneHT nHTepmoaynaunoHHbIX UCKaXeHUH, %, ......... 0,3(0,47)
BxoaoHoe conpoTMBIIEHNE, KOM  ...ooiiiiiiiiiiiceeeee e 150
TOK NOKOSA BbIXOAHOMO KACKAAA, MA o 50(50)

A1 K140Y46A (3,04 200,0x258 FI L5A(2A) +188
"*(+255)

R4 110 R7 660

£51000

v5 4220
V4
 KT6166
R9 (KT185)
660(,8x) _188
T O e . )
V6,¥7 KC516A 6701 == F215A(24)
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Kackag ycuneHuns HanpskeHnsa curHana sbinonHeH Ha OY A1. Kak BuaHo
M3 CXeMbl, B LeNb ero nutaHna nofaeTcs 4acTb BbIXOAHOIMO CUrHana
yepe3 uUenb R6C3C4R4R5 (Bmecte co crabunutpoHamun V6, V7
anemeHTbl 3ToM uUenn, Kpome pe3uctopa R6, obecneumBaroT
cTabunusaunio 1 punbTpaymo NUTarLWmMxX HanpsbkeHnn). B pesynbTtate
Hanps>XeHust Ha BbiBogax nuTaHus OY npu MakcumarnbHOM curHane
cMmewjaroTca  (OTHOocUTenbHO ObLero npoBoda) B COOTBETCTBYHLLYHO
CTOPOHY M  pasMax BbIxogHoro curHana OY  3HaunTesibHO
yBenuumnBaeTcs. BosHukawowme npu atoM Ha Bxogax OY 6Gonbliuve
CVH(pa3Hble curHanbl He npeacTaBnAlT cobon onacHocTK, Tak Kak OY
MX xopowo nojasBnser (TUNUYHOe  3HayeHne  KoadhduumeHTa
ocnabnenus 70...90 gb). MNpu nogaye curHana Ha MHBEPTUPYIOLUIA BXOS,
CTabunmampoBaHHbIE HAMPSHKEHUSI NMUTAHUS He LOSMKHbI NPeBbIWaTh +-
28 B, Ha uHBepTUpYyOWMX - 3Ha4YeHus, pasHoro (Uex+28 B), roe Usx -
aMmnnuTyaa BXOOQHOro curHana. Heucnonb3yemsbln Bxoa B noboM cryyae
HeobxoauMo coeanHuTb ¢ obwmm nposogom. OY K140YO8A B
yCUnuTennu MoLWHOCTM MOXHO 3ameHuTb Ha K140Y[O8b, K140Y[OG,
K140y410, K140Y0O11, K544Y[O1. Xyowwe pesynbTatel Adaer
npumeHeHne QY K140Y[17. BoBce He pekomMeHOyeTCs MCNoSib30BaTb
oYy K140y41b, K140YO2A, K140y42b, K153YO41. Bwmecto
CTabunmMTpoHoB KC518A MO>XHO NPUMEHUTL COeNHEHHbIe
nocrnegoBaTenbHO  CTabUNUTPOHDI N814A, [0814b c¢ oOwum
HanpskeHnem ctabunmsauyumn okoro 18 B.

[MonHoe onucaHve MOHTaXa YCUNMTEeNd M PUCYHKU MeyaTHbIX nnart
npueogAatcs B [29].

BbicokokavyecTtBeHHbI YHY

OnucbiBaeMbIn HUXe ycunutenb npurogeH and ycuieHna MOLLUHbIX
3BYKOBbIX CUIFHaJioB B COCTaBe 3BYKOBOCMNPOM3BOAOALLMNX YCTAaHOBOK
BbICOKOIo Kracca, a TakxXe Ald UCnorb30BaHNA B KadYeCTBE€ MOLLHOIo
LUMPOKOMNOJTOCHOIo onepaunoHHOro ycusrinTen4.

OCHOBHbIE TEXHUYECKMNE XapaKTEPUCTUKN YCUITUTENS:

HomunHanbHas BbIXOQHAs MOLUHOCTL, BT, npu conpoTtusneHun
Harpysku,

Owm: B 48

[lmanasoH BOCNpPOU3BOAUMLIX YaCcTOT nNpu HepaBHOMepHocTn AUX He



bonee 0,5 b n BbIxogHOM MowHOCTN 2 BT, I, .................. 10...200000
KoadhpnumeHT HeNMHENHbIX UCKaXKeHN NMPU HOMUHAaNbHOW MOLLIHOCTU

B AnanasoHe 20...20000 MU, Yo..ceeeeuuueeeeeeeeeieeeeeee e 0,05
HomMunHanbHoOe BxoaHoe HanpsbkeHne, B ..., 0,8
BxoaoHoe conpoTUMBIIEHNE, KOM ..........ooeiiiiiiiiiiieeeieeeee e 47
BbIxogHOE CONPOTUBIIEHNE, OM .....ccovvniiiiiiieiiiieeeei e 0,02
BxogHon  kackag — ycunurtens npegcrasnder cobom ABa

anddepeHUmnanbHbiX  ycunutena  (BKMNKOYEHHbIX  napaniesibHo),
BbINOSIHEHHbLIX Ha TpaH3uctopax VT1, VI3 un VI2, VT4
NPOTUBOMOSIOXKHOW CTPYKTYpbl. ['eHepaTopbl TOKa Ha TpaH3ucTopax
VT5, VT6 obecneumBaloT CTabUNbHOCTbL 3HayeHun (okoro 1 MA)
CYMMapHbIX OMUTTEPHbIX TOKOB AudpdbepeHumancHbIX nap, a Takke
pa3BA3Ky Mo uensam nutaHnda. CurHan Ha BbIXOOHOW yCcUnuUTernb
nogaeTcsa C ynpaensieMbiXx reHepatopoB Toka (VT7, VT7), koTopble
paboTtaloT npoTuBodasHo. Takoe BKIKYEHME  YBUNMUYMUIO TOK
"packaykn" B OBa pasa, CHU3UMO HENMMHENHbIE UCKaXXEHNA N YITy4LIUNo
YaCTOTHble CBOWCTBa ycunutens B uenomMm. Kaxgoe w3  nnev
CUMMETPUYHOIO BbIXOAHONO YCUNUTENS BbINOMHEHO MO  CXeme
HapnvHrToHa, n npeacraBnaeT cobor TpexkackagHbli yecunutens (B
ABYX Kackagjax TpaH3uUCTOpbl BKMKOYEHbI MO cxeme C obwum
SMUTTEPOM N B OOHOM - C OBLLUMM KOSNEKTOPOM). YCUNuTenb oXBayeH
yacToTHO - 3aBucumonm OOC, onpegenstowen ero KoadUUNEHT
nepegadn No HanpspkeHuo, KOTopbIM B 3BYKOBOM Auana3oHe 65IM30K K
Tpem. Tak Kak curHan obpaTHOM CBA3W, CHUMaEMbIW C peauctopa R39
(R40), nponopunoHaneH N3MEHEHUSIM TOKa BbIXOLHOMO TPaH3UCTOpPa,
TO  [OOMNOSIHUTENLHO  OCYLUECTBISIETCS AOBONbLHO  >KecTkas
ctabunusauma paboyenn TOYKM ITOro TpaH3uctopa. HanpsikeHue
CMELLEHNA BbIXOOHOM CTYMNEeHW onpegendeTcd CONpOTUBIIEHUEM
nepexoda Kosnekrop - amutTep TpaH3uctopa VT9 n perynupyetcs
pe3nctopom R24. HanpsikeHue cMelleHust TepMocTabunmnampoBaHo
anogoom VD4, KoOTOpbld 3akpenneH Ha TennooTBo4e OAHOro U3
MOLLIHbIX TPaH3UCTOPOB.

onemeHTbl  koppekumn R16, C4, C6 - C11 obecnednsatoT
YCTOMYMBOCTb Yycunmtena u BblpaBHuBatloT ero AYX. [laccuBHbIN
dunbTp HU3KMX YactoT R2C1 npepoTtepawjaeT nonagaHue Ha BXOA4
pagmnodacTtoTHbIX curHanos. Llenoyka C12R45L1R47 komneHcupyeT
PEaKTUBHYKO  COCTaBMAIOLWY  COMPOTUBIIEHNA  HarpyskMu. Ha
TpaHauctopax VT12 un VT13 cobpaH y3en 3awutbl BbIXOOHbIX
TPaH3UCTOPOB OT MEPErpy3oK Mo TOKY M HanpsbkeHuto. Pesuctop R1
Nno3BongeT npyM HeobXoAUMOCTU OrpaHUYUTb BbLIXOOHYH MOLLHOCTb B
COOTBETCTBUM C YPOBHEM CUrHasa oT npeaBapuUTESibHOro YCUNUTENS U
BO3MOXHOCTSIMU NPUMEHAEMOro rpOMKOroBopuTenS.
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ycunutene  MOXHO  MCnonb3oBaTb WM gpyrme  MasnomoLllHble
BbICOKOYACTOTHbIE KpeMHWEBble TpaH3ucTopbl, Hanpumep KT342A,
KT342b n KT313b, KT315 n KT361 (¢ wHoekcamn ot B pmo E).
TpaHsnctopbl V114 n VT15 (BosamoxHas 3ameHa - KT816B, KT816[ n
KT817B, KT817I nnn KT626B n KT904A) cHabXeHbl pebpuctbiMu
TennooTBogamu pasmepamm 23x25x12 mMm. B kayecTBe BbIXOOHbIX
MOXHO MpUMeHuUTb TpaHauctopbl KT818I'M n KT819I'M, koTopble
NO3BOMAIT NPU MOBbLIWEHUN HaMpsXXeHUs MUTaHus nonyyartb
mowHocTn cBbiwe 70 BT. CtabunutpoH VD1 moxeT 6bITb Takke
8160 nnn 2C536A, VD2 n VD3 - KC147A (npn coOTBETCTBYHOLLEN
Koppekunn conpoTtmeneHumn pesmctopos R11 n R14).

OnucaHue ycunutens npuseaeHo B [30].

Ycevnutenb mowHoctu 34

OCHOBHbIE TEXHUYECKNE XapaKTePUCTUKNA:

HomuHanbHasa (MakcumMarnbHasi) MOWHOCTb, BT ..................... 60(80)
HomuHanbHbIM AgnanasoH 4actoT, U ..o, 20...20000
KoadhpmyneHT rapmoHnK B HOMMHaNIbHOM guanasoHe YyactoT, % 0,03
HoMuHanbHoe BxoaHoe HanpsikeHne, B ..., 0,775
BbixogHoe conpoTtuBneHune, OM, He BONEE ........ccceeeevvvveneeeeennnnn. 0,08
CKopoCTb HapacTaHUs BbIXOQHOIO HanpsbkeHns , B/MKc  ............. 40

OcHOBHOe ycureHne no HanpskeHuo obecneymBaeT Kackag Ha
ooicTpogencTeytowem OY DA1. [MpeOoKOHeYHbIM Kackap ycunutens
cobpaH Ha TpaH3uctopax VT1 - VT4. B otnnume oT npoToTuna, B
ONMuUCbIBaeMbIi  ycunutenb  gobaBneH  BbIXOOHOW  3MUTTEPHbIN
NOBTOPUTESb, BbINOSTHEHHBIA Ha TpaH3ucTopax VTS, VT6, paboTatowmx
B pexxume «B». TemnepatypHasi CTabunbHOCTb AOCTUIHYTa BKIIHOYEHMEM
B KonnektopHble uenu TpaH3uctopoB VT3, VT4 pesnctopos
cpaBHUTENbLHO Gonbluero conpoTtueneHnsa R19, R20.

Kaxxgoe nneyo nNpefoKOHEYHOro KackaZa OXBayeHOo Lenbi MEeCTHOW
OOC rnybuHon He meHee 20 gb. HanpshkeHne OOC cHumaeTcs C
KONMNEKTOPHbIX Harpy3ok TpaHauctopoB VT3, VT4 u 4depes pgenutenu
R11R14 n R12R15 nogaetca B amutTepHble Uenu TpaH3auctopos V1,
VT2. YacrtotHas koppekums u yctonmumsocTb no uenn OOC
obecneunBaeTca koHgeHcaTtopamu C10, C11. Peanctopbl R13, R16 n
R19, R20 orpaHn4mBaloT MakCUMasibHble TOKM MPEeaOKOHEYHOro WU

[e=o)



OKOHEYHOro KackafoB YCUNUTENS MpU KOPOTKOM 3aMblKaHUM Harpysku.
[Mpn nmobbIX Neperpyskax MakCUMarnbHbIA TOK TpaH3auctopoB VTS5, VT6
He npesblwaeT 3,5...4 A, npuyem B 3TOM Cry4yae OHWN He NeperpeBatoTcs,
MOCKOJIbKY ycrneBarT cropeTs npegoxpaHutenn FU1 u FU2 n oTknouunTs
nMTaHne ycunutens.

CHwxeHne koahdunymeHTa rapMoHUK AOCTUrHYTO BBEAEHUEM rNyBOKOM
(He meHee 70 gb) obwen OOC, HanpshkeHne KOTOPOW CHUMaEeTCs C
Bbixoga ycunutens wn depes pgenutenbs C3C5R3R4 nopaetca Ha
nuseptmpyowmn Bxog OY DA1. KoHgeHcaTop C5 koppektupyet AYX
yeunutens no yenn OOC. BknioyeHHas Ha Bxoge yeunutens uenb R1CA1
orpaHMymBaeT ero nosiocy nponyckaHma dactotom 160  klu.
MakcumanbHO Bo3MoXHas nuHeapusaumna A4YX YM3Y B nonoce 10...200
4 OOCTUrHyTa COOTBETCTBYHOLUMM BbIOOPOM €MKOCTM KOHOEHCaTopoB
C1, C3, C4.

BMecTo ykasaHHbIX Ha cxeme MOXHO ucnosnib3osatb OY K574Y[1A,
K574Y[O1B n TpaH3UCTOPblI T€X XEe TUMNOB, YTO M HaA CXEME, HO C
nugekcamu I, I (VT1, VT2) u B (VT3 - VT6). PucyHok ne4yaTtHon nnathbl
ycunutensa npusogutca B [31].
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YM3Y4 c BbIXOOHbLIM KackagoM Ha norneBbIX
TpaH3ucTopax

OCHOBHbIE TEXHUYECKNE XapaKTePUCTUKNA:

HomunHanebHasa (MmakcnmarnbHasi) BbIxogHas MOLWHOCTb , BT .. 45(65)
KoadpunumeHT rapMoHuK, %, HE BOMEE, .....cccvveveeeeeeiieeeeii, 0,01
HomunHanbHOe BXxogHoe HanpsixkeHne , MB ... 775
HomMuHanbHble gnanasoH 4acToT, U,  .cccceeeeveenneeeeen. 20...100000
CKopOoCTb HapacTaHnsa BbIXOQHOro HanpsbkeHust, B/MKe, ................ 60
OTHoWeEHME CUrHan/WyM, OB  ......ccccoeiiiii e, 100

1 FIT *328
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BxogHon kackag ycunutenst BbinosiHeH Ha OY DA1. [na yBenudeHus
aMmnnnTygbl  BbIXOOHOIO  HanpsbKeHUa  NPUMEHEHO  yrpaBslieHue
BbIXO4HbIMW TpaH3ucTopamn YM3U4 no yenam nutanusa OY.

BbixogHoW curHan cHMMaeTcd ¢ NonoXmuTtenbHoro BoiBoga nutaHusa DA1
N 4epe3 BKNIOYEHHLIM No cxeme ¢ OB TpaH3uctop VT1 nogaetca Ha
OAVH 13 BXOAOB AnddepeHunanbsHoOro Kkackaga Ha TpaHauctopax VT2,



VT4. Ha BTOpon ero Bxod nNoctynaet cTabunnanpoBaHHOE HanpsKeHune
c aenutend, obpasoBaHHoro gnogamu VD2 - VD5 n pesnctopom R13.
OnucbiBaemMbli  ycunutenb He TpebyeT npuHATMS Kakux - nnbo
crneyuanbHbIX Mep 4S9 3aWuTbl BbIXOAHbIX TPAH3UCTOPOB OT KOPOTKUX
3aMblKaHU B Harpyske, NMOCKOSIbKY MaKCUMaribHOe HarnpsbkeHue mexay
MCTOKOM W 3aTBOPOM TOSIbKO B [Ba pasa npeBbillaeT  3TO Xe
HanpspKeHne B pPeXMMe MOKOSA U COOTBETCTBYET TOKY Yepes3 BbIXOAHOM
TpaH3ucTtop npumepHo 9 A. TakoM TOK MPUMEHEHHLIE TPaH3UCTOPLI
HaZEXHO BblOEPXKNBAKOT B TEYEHME TOr0 BPEMEHMU, KOTOPOE HEOBXOANMO
ANs neperopaHnsa npegoxpaHutenen n otknodeHna YM34 oT nctodHuka
NUTaHKS.

Katywka L1 HamoTaHa B OAWH CroW Ha TopouaasibHOM Kapkace C
HapyXHbiM aunameTpom 20, BHyTpeHHMM 10 u BbicoTon 10 MM u
coaepxunt 28 BuTkoB nposoga MNaB-2 1,0.

B YM3Y xenatenbHo wucnonb3oBatb OY KP544Y[12A, Kak cambli
LLINPOKOMOSMOCHbIN  OTeYeCTBEHHbIM QY € BHYTPEHHEW YacTOTHOM
koppekumen. Tpanauctopbl KT3108A 3ameHnmbl KT313A, KT313b, a
KM912b6 - KM912A n KINM913, Kr920A.

PucyHOK ne4aTHoM nnaTbl U METOAMKa HAacTpOWKU npmeeneHsl B [32].

BbiCOKOKa4yeCTBEHHbIN YCUITUTENb MOLLHOCTH

[Mpn NpOeKTpOBaHNN OMUCLIBAEMOrO HWXKE YCUNUTENS 3a OCHOBY Obin
B3AT ycunutens "KBog - 405", yoayHo codeTtawowmim B cebe BbICOKME
TEXHUYECKNE XapaKTEPUCTUKN U CXEMHYIO NPOCTOTY. CTPYKTypHasa cxema
ycunutensa B OCHOBHOM OCTanacb HEW3MEHHOW, WCKITYEeHbl NULb
YCTPOMCTBA 3aLlMUTbl TPAH3UCTOPOB BbIXOAHOIO Kackaga OT Neperpysku.
[MpakTuka nokasana, 4TO YCTPOMUCTBA TaKOro poAda He WCKMYalT
MOSIHOCTbID OTKa30B TPaH3WCTOPOB, HO HEpeaKo BHOCAT HenWHeuHble
MCKaXXeHUA  NpuM  MakCMManbHOW  BbIXOOAHOM  MOLUHOCTW.  TOK
TPaH3UCTOPOB MOXHO OrpaHuWyYMTb U WMHAaYye, Hanpumep, WUCNosib3ys
3aWmMTy OT Neperpysku No Toky B ctabunmsartopax HanpskeHus. B To xe
BpeMsi npeactaBndeTcs LenecoobpasHom 3awmuTta rpoMKOroBopuTenemn
Npw BbIXO4E N3 CTPOS YCUNUTENS UM UCTOYHUKOB MUTAHUS.

[ns ynyyweHna cuMMeTpumn yeunmtens BbIXOQHOM Kackag, BbINOSTHEH Ha
KOMMNEeMEeHTapHON nape TpaH3UCTOpOB, a [AOnA  YyMeHbLUeHus
HENMMHEWHbIX  UCKaXeHuh  Tuna  "cTyneHbka" wmexagy  6Gasamu
TpaHauctopos VT9, VT10 BknioyeHbl aumogbl VDS, VDG6. llpn atom
obecneunBaeTcsl [OOCTATOMHO HaOEXHOEe 3aKpblBaHWE TPaH3UCTOPOB
BbIXOHOrO Kackaga B OTCYTCTBME curHana. HesHaunmTenbHO n3MeHeHa



BXOAHas Lenb. B KayecTBe CUrHaNbHOrro Ncnosib3oBaH
HenHsepTupyowun sxogq OY DA1, 4TO NO3BONUMO YBENUYNTL BXOAHOE
conpoTmBneHne ycunutenss  (OHO onpegenseTcs ConpoTUBIEHUEM
peaunctopa R1 n pasHo 100 kOm.) CnegyeT, ogHaKo OTMETUTb, YTO U B
HEVMHBEPTUPYIOLLEM BapuaHTe YCTOMYMBOCTb YCUNIUTENS OCTaeTcs
BbICOKOW. [N npenoTBpalleHns LWenykoB B POMKOroBOpUTENSX,
00yCroBMNeHHbIX NepexoaHbIMN npoueccamMu Npu BKIKOYEHUU NUTAHUSA,
a Takke Onga 3awuTbl FPOMKOroBoputenen OT NOCTOAHHOIO HanpsXeHUs
Npu BbIXOOE U3 CTPOS YCUNUTENS UNU UCTOYHMKOB NMUTaAHUS NPUMEHEHO
NpoCTOoe, XOpoLWo 3apekomMmeHgoBaBLlee ceba yctponcteso (VT6 - VT8),
ncnonbdyemoe B nNpombiwieHHoMm ycunutene "bpur - 001". Tlpwu
cpabaTtbiBaHUK 3TOro YCTPOMUCTBA 3aropaeTcs ogHa u3 namn HL1, HL2,
CUTHaANM3npysa O HanuyuM Ha BbIXOAe YCUNUTens MNOCTOSHHOIO
HanpspkeHnst TOWM UM WMHOM  NonspHOCTU. B OCHOBHOM cxema
OMMCLIBAEMOrO YCUNUTENS He OoTnnvaeTcs oT cxembl yeunutena "Keog -
405". Katywku HamoTaHbl npoBogom [19B-2 1,0 Ha kapkacax
anametpom 10 mm 1 cogepxat: L1 n L3 - no 50 BUTKOB (MHAYKTUBHOCTb
- 5...7 MKIH), L2 - 30 BuTKOB (3 MKIH).
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BMecTO ykaszaHHbIX Ha CXemMe B yCUnuTerie MOXHO ucrnonb3oBaTb OY
K574Y[01b, K574Y[1B, K544Y[12, a Takke ( Npy HEKOTOPOM YXYALLUEHUN
napametpoB) K544Y[O1 un K140YO8A - K140YO8B; TpaH3ucTopsbl
KT312B, KT373A (VT2), KT3107B, KT3107U, KT313b, KT361B, KT361K
(VT1, VT3, VT4), KT315B (VT6, VT8), KT801A, KT801b (VT7). Kaxabln
M3  TPaH3UCTOpPOB KT825T MOXHO  3aMeHUTb  COCTaBHbIMU
TpaHanctopammn KT814B, KT814+KT818B, KT818l, a KT827A -
cocTtaBHbiMM TpaHaucTtopamu KT815B, KT815M+KT819B, KT819rl.
Ouoabl VD3 - VD6, VD11, VD12 - nwobble KpeMHUEBbIE C
MakcumarbHbIM NpsAMbIM TokOM He meHee 100 mA, VD7 - VD10 - 10 e,
HO C MakcumarbHbiM TOKOM He wMeHee 50 MA. [lpn oTcyTcTBUMK
ctabunutpoHoe KC515A pgonycTMMO u1Cnonb3oBaTb COEAUHEHHbIE
nocnegosaTenbHo ctabunuTpoHbl [1814A, 18146 nnn KC175A.

OCHOBHbI€ TEXHMUYECKME XapaKTEePUCTUKNA:

MakcmanbHas BbixogHas MOLWWHOCTb, BT, Ha Harpy3ske 4 Owm ..... 2x70
HomMuHanbHoe BxogHoe HanpsbkeHne, B ..., 0,2
BepxHaa rpaHuua gnanasoHa 4actoT , KL ....eeeeeeviieiiiie e, 50
CKopOCTb HapacTaHunsa BbIXOOHOrO HanpsbkeHus, B/mMkc ... 5,5
OTHoweHue curHan/wym (HEB3BELWEHHO.), AB  ......coovvviiiiiiiiii 80
KoadbdumumneHT rapMoHUK, %, HE BOMEE, ....cccceevveeeeiiiiiiieeeeeeee, 0,05

[MonHoe onucaHne ycunuTens, ero MOHTaX , HacTporka W PUCYHKM
nevaTHbIX nNfaTt npmBedeHs! B [33].

Ycunuteno ¢ MHoroneTtnesou OOC

OCHOBHbI€ TEXHUYECKME XapaKTepPUCTUKA:

HoMuHanbHbIM gnanasoH Y4acToT, U, .ccceeeeeiiieeeiie, 20...20000
HomuHanbHoe conpoTuBneHne Harpys3km, OM .........oociiiieieneiiceennnnns 4
HomuHanbHas  (MakcumanbHad)  BbIX.  MOLWHOCTb, BT, npwu
CONpOTUBNEHUN Harpy3ku, Om:

[o) o)
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CKopoCTb HapacTaHUs BbIXOQHOro HanpsbkeHuns, B/MKc, He meHee ... 15
KoadhpmuymeHT rapmoHuk, %, He bonee, Ha yactoTe, I'y;

20,5000 e 0,001
TOO00 e 0,003
20000 e 0,01
KoadhdumumneHT rapMoHUK, %, HE BOMEE, ....ooveviiviiiiieiiiiieeeeeeeeee, 0,01
HoMunHanbHoe BxoaHoe HanpsbkeHne, B ..., 1
BxogHoe conpoTuBneHne, KOM, HE MEHEE, .......cccceevvvueeeeeeiiieeeeeennn, 47

[MepBbii Kackag cobpaH Ha onepaunoHHom ycunutene (OY) DAT,
OoCTarnbHble - Ha TpaH3ucTopax (BTOPON N TPETUM - COOTBETCTBEHHO Ha
VT1, VT3, yetBeptbin - Ha VT8, VT11 n VT10, VT12, natein - Ha VT13,
VT14). B 4eTBepTOM (NpefoOKOHEYHOM) Kackage WCronb30BaHbl
TPaH3UCTOPbl PasHOW CTPYKTYpPbl, BKMAOYEHHbIE MO CXEMEe COCTaBHOro
SMUTTEPHOro MOBTOPUTENS, YTO MO3BOSIUIIO BBECTU B HEro MECTHYHO
OOC un Takum obpasomM MNOBLICUTb NMHENHOCTb U CHU3UTb BbLIXOOQHOE



conpoTuerieHne. [nsa CHWXeHUs NepexonHblX WCKaXKEHWM Ha BbICOKUX
yacToTax BbIXOOHOW Kackag paboTaeTt B pexume AB, a conpoTuBreHmne
pesuctopoB uenen cmeuweHns (R30, R33) orpaHuyeHbl BeNUYUHOM
15 OM. Bce TpaH3uUCTOpHblEe Kackagbl YCUNUTENst OXBadeHbl Lemnblo
mectHon OOC rmmybuHori He MeHee 50 pgb. Hanpsbkenne OOC
CHMUMaeTcs ¢ Bbixoda yeunutena u yepes genutens R10R12 nogaeTcsa B
ueno amutTepa TpaH3uctopa VT1. YactoTHaa koppekuuss wu
yctonumBoctb no uenn OOC obecneumBatotcs KoHaeHcaTtopom C4.
BeegeHne mectHo OOC  nosBonunio  gaxe  nNpu camMblX
HebnaronpuATHLIX COYEeTaHMSAX YCUNUTENbHbIX CBOMCTB TPaH3MCTOPOB
OorpaHn4nTbL KOSMPPUUMEHT rapMOHUK 3TOU YaCTu yCuUnmutens BennydnHom
0,2%. YCTpOMCTBO 3alUnTbl COCTOUT U3 Tpurrepa Ha TpaHaucTtopax VT6,
VT7 n noporoBoro anemMeHTa Ha TpaH3uctope VT9. Kak Tonbko TOK
yepe3 nwbOM M3 BbIXOAHLIX TPAH3UCTOPOB npeBbicMT 8..9 A,
TpaH3nctop VT9 OTKpbIBAeTCHA, U €ro KONSEKTOPHbIN TOK OTKPbIBaAET
TpaH3ncTopbl Tpurrepa V16, VT7. PUcyHok ne4yaTHOM nnatbl ycunutena
npuBeeH B [34].

Ycunutenb mowHoctu 34

Mpegnaraembli BHUMaHWIO paguonobutenen ycunutens 34 umeet
OY€Hb HU3KME KOIPMULMNEHTbI FAPMOHUYECKNX N MHTEPMOAYIISALMOHHbIX
NUCKaXXEHUN, OH CPaBHUTENbLHO MNPOCT, CNOCOOEH BbIAEPXKMBATL
KpaTKOBPEMEHHOE KOPOTKOE 3aMblkaHMe B Harpyske, He TpebyeTt
BbIHOCHbIX 3fIEMEHTOB TepmocTabunmsaumm ToKa TPaH3MCTOPOB
BbIXOAHOrO Kackaaa.

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKN.

MakcumanbHas MOLLHOCTb Ha Harpyske 4 OM, BT .....cccceeeiiiiiiinnnnes 80
HoMuHanbHbIn ananasoH YacToT, [Tl ...ooeeeeeeeiiinee e 20....20000
KoadhdumumneHT rapMoHUK npyv MakcumarnbHOW BbIXOOHOW MOLUHOCTU 80
BT, %, Ha 4YacToTe:

(L T ORRERPUR 0,002
20 e e e e 0,004
KoadhdpmumnmeHT nHTepmMoaynaunoHHbIX UCKaXEHUN, %.................. 0,0015
CKopOoCTb HapacTaHna BbIXOQHOIO HanpsbkeHust , B/MKC .................... 40

[ns yBenuyeHnst BXOAHOro CONPOTUBIIEHUSA B ycunutenb 34 BBeAEHb!
TpaHaucTopbl VT1, VT2, 310 obneruymno padoty OY DA1 u nossonuno



obecneunTb crtabunbHoe HarpaxeHune basa - AMNTTEP TPaH3UCTOPOB

VT3, VT4 npn nameHeHnn temneparypbi.

Pesnctopom R14 ycraHaBnuBaeTtcss CUMMETPUA MJied  BbIXOOHOIO
Kackaga ycvnutens. lNogpobHoe onncaHne cxembl NpuBoanTcs B [35].
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MpocToi ycunutenb MOLHOCTH

OCHOBHbIE TEXHUYECKNE XapaKTePUCTUKNA:

BxogHoe HanpsxeHue, B

BxogHoe conpoTtmnBrieHne, KOMm
HomuHanbHaga BbixogHas MOLLHOCTb, BT,

.............................................................. 1,8

HoMunHanbHbIN gnanasoH YacTorT, 'y
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KoadbdpmumeHT rapmoHuk, %, Ha JyactoTe, I'y;

200 e 0,01

2000 e 0,018

20000 i 0,18
OTHOCUTENBHbLIN YPOBEHb LWYMOB , OB, HE Bonee .........ccccccceeenees -90
CKopoCTb HapacTaHus BbIXOQHOIO HanpsbkeHus, B/MKC ................. 17

Yceunutenb MOLLHOCTU COCTOUT M3 Kackaga YCUNEeHUs HanpsbkeHusl Ha
beicTpogencTaytowem OY DA1 n BbIXOAHOro Kamckaga Ha TpaH3ucTopax
VT1 - VT4. TpaH3ucTopbl KOMMIEMEHTAPHOW napbl NPeaOKOHEYHOro
kackaga (VT1 - VT2) BkrntoyeHbl Mo cxeme ¢ obuen 6a3om, a OKOHEYHOTO
(VT3 - VT4) - ¢ obwmm amMuTTepoM. Takoe BKMAOYEHNE MOLLHbIX
COCTaBHbIX TPAH3UCTOPOB OKOHEYHOro Kackaga obecnedmBaeT ycuneHume
CUrHana He TONbKO NO TOKY, HO N NO HAMNPSXKEHWUIO.

CUMMETPUYHOCTb NSieY BbIXOAHOrO Kackaga CrnocOOCTBYET CHMXKEHUIO
BHOCUMbIX YCUSTUTENEM HESMMHENHbIX UCKaXeHNn. C 9TOW Xe Lenblo OH
oxBadeH uenbto obuwen OOC, HanpskeHMe KOTOPOW CHUMaEeTcs C
BbIxO4a ycunutenda wn  4vepe3 pesuctop R3  nopaetca  Ha
HeuHBepTupytowmn Bxog OY. KoHgeHcaTopbl C4, C5, wyHTUpylowme
pesucTopbl R6, R7 CHMXalT ncKkaxxeHusa tmna "ctyneHbka".

Llenb R12C6 npepoTtBpallaeT camoBo3byxgeHue ycunutens B obnactu
BbICLUMX 3BYKOBbIX 4acCTOT W MOBbILLIAET YCTOMYMBOCTb €ro paboTbl npu
peakTMBHOM Xapaktepe Harpyskn. KoadpuumeHT ycuneHnsa 3aBucuT ot
COOTHOLWeHNA conpoTtuerieHnn pesuctopoB R2, R3. pn ykaszaHHbIX Ha
cxeme HoMuHanax oH paseH 10.

Ona nutanus ycunutena nogouaeT nobon HecTabunmsampoBaHHbLIN
OBYMNONAPHbLIA UCTOYHUK HanpshkeHnem 25...45 B.

Bmecto TpaHaucTopoB KT503[ moxHo ucnonb3oBatb KTS503E, BmecTo
KT502[ - KT502E. TpaH3uctopbl KT8275 1 KT8251 MOXHO 3aMeHUTb
cocTaBHbiMM K3 TpaHauctopoB KT817 + KT819IM wn KT816I +
KT818'M cooTtBeTcTBEHHO. OnncaHne ycunuternst U pUCYHOK nevaTHOM
nnartbl NpuBoanTcs B [36].



Yeunutenb mowHocTtu Ha 200 BT ¢ 6nokomMm nutaHus

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKN.

HoMuHanbHbIn gnanasoH 4acToT, [T ....coeeeveeieiiiieecee, 20...20000
MakcumanbHas BbIxogHas MOLWHOCTb, BT, Ha Harpy3ke 4 Om ........ 200

KoadhdpumumeHT rapmoHuk, %, npu BbixogHon mowiHoctu 0,5..150 BT Ha
yacToTe, K'Y

T 0,1
1 O TR 0,15
124 0 0,2
I 68
HoMunHanbHoe BXoaHOE HanpsikeHne, B ...........ooviviiiiiiee 1
BxogHoe conpoTuBAEHNE, KOM ..o 10
CKopocCTb HapacTaHUs BbIXOQHOIO HanpsbkeHns, B/MKC —................... 10
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Kackap npenBapuUTenbHOro ycuneHuns BbIMOSHEH Ha
boicTpogencteytowem OY DA1  (K544Y[2B), koTopbld Hapsgy cC
HeoBX0OMMbIM YCUNEHMEM NO HanpshkeHuo obecrneymBaeT yCTONYMBYIO
paboty ycunutena c rnybokon OOC. Pesuctop obpaTHoM cBA3n R5 m
pesmctop R1 onpegenser KO3MUUUEHT YCUNEHUS YCUITUTENS.
BbixogHoM Kacka BbINOMHEH Ha TpaHaucTopax VT1 - VT8.
CtabunutpoHbl VD1, VD2 ctabunuampytoT HanpsbkeHue nutaHua OV,
KOTOpOe OOHOBPEMEHHO MWCMOoSb3yeTcs AN co3daHus Heobxoaumoro
Hanps>KeHUs1 cMeLLeHnsa BbIxogHOro kackaga. KongeHcatopbl C4, C5 -
KoppekTupytowme. C ysenndyeHnem emkoctn koHgeHcatopa C5 pactet
YCTOMYMBOCTb  YCUNUTENS, HO  OAHOBPEMEHHO  YBUINYMBAIOTCS
HeNMHENHbIE UCKaXKeHUsl, OCOBEHHO Ha BbICLUMX 3BYKOBbIX YacTOTax.
Ycunutenb coxpaHsaeT paboToCnOCOOHOCTb MPU CHUXKEHNN HaNPSXKEHUS
nutaHua oo 25 B.

B kadectBe WCTOYHMKA MUTAHUA MOXHO MWCMOJSIb30BaTb OObIYHbLIN
ABYNONSPHbIA - BNOK  NUTaHUSA, NpUHUMNUMAanbHas CcXxema KOoTOporo
NPUBOOMUTCA HUXE.
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MoLyHble cocTaBHble TpaH3ucTopbl VT7 u VT8, BKNIOYEHHbLIE MO CXeMe
SMUTTEPHbIX MOBTOpUTENEN, obecnedmBaloT JOCTAaTOMHO XOPOLUYH
duneTpaumio nNynbcaunin HanpsHkeHUss NUTaHWA C 4acToTouM CeTn W
cTabunmsaumio BbIXOOHOrO HanpshkeHus 6narogaps yCTaHOBMEHHbIM B
uenu 6asbl TpaHaucTopoB ctabunutpoHam VDS - VD10. OnemeHThl L1,
L2, R16, R17, C11, C12 ycTpaHAOT BO3MOXHOCTb BO3HWKHOBEHUS
BbICOKOYACTOTHOW reHepaumn. Pesnctopbl R7, R12 0Gnoka nutaHus
npeacraBnalT cobon oTpe3ok MegHoro nposoga [13J1, MOB-1 unu
M3JIWO gnametpom 0,33 n anvHon 150 MM, HaMOTaHHOroO Ha Kopnyce
pesuctopa MIIT-1. TpaHcopmaTop NUTAHUA  BLINOMHEH  Ha
TopouaanbHOM MarHMTOMPOBOAE W3 dnekTpoTexHudeckon ctanu 3320,
TonwuHon 0,35 MM, wupuHa neHtol 40 MM, BHYTPEHHUW OuaMeTp
marHutonpoBoga 80, HapyxHbIr - 130 mm. CeTeBas obMOTKa cooepXuT
700 sutkoB nposoga MN3I3JIWO 0.47, sBTopnyHas - 2x130 BUTKOB npoBoa
N3O 1,2 mm.

Bmecto OY K544Y[2B moxHO ucnonb3oBaTtb K544Y[O2A, K140Y[O11
nnn K574Y[01. Kaxgbin n3 tpaH3suctopoB KT825[ MOXHO 3aMeHuTb
cocTtaBHbiMK TpaH3auctopamun KT814l, KT818I, a KT827A-cocTtaBHbiMU
TpaH3uctopamn KT815I, KT819I. Ouoabl VD3 - VD6 YM34Y MoxHO
3aMeHuUTb NO6bIMU BbICOKOYACTOTHLIMU KpeMHMEBbIMKU anogamu, VD7,
VD8 - nobbiMM KPpEMHUEBBIMM C MaKCMManbHbIM MNPSMbIM TOKOM He
meHee 100 mA. BmecTto ctabunutpoHoB KC515A MOXHO mcnonb3oBaThb
coefuHeHHble nocnegosartenbHO ctabunutponel O814A (b, B, I, ) n
KC512A. [lonHoe onucaHMe MOHTaXa W HaCTPOMKN YCUIUTENS
npuBogutca B [37].

Ycunutenn HU3KOWM 4acToOTbl Ha
UMHTEerpasribHbIX MUKPpOCXeMax.

B pagnontobutenbCKon npaktuke B MOCMeAHee BPeMsSt HaLUMN OYeHb
lMpokoe rnpuMeHeHue ycunutenun HY, BbINOMHEHHbIE Ha OCHOBE
MHTErpasnbHbIX  MUKPOCXEM. JTU  YyCUNUTENW  UMEKT  Hensroxue
napamMeTpbl, MPOCTbl B  W3rOTOBMIEHWM U  HACTPOMKE, MpPUYEM
pa3Hoobpasne rotoBbix MMC YHY Becbma LIMPOKO, 4YTO MO3BOSISET
paguontobutento  BblbpaTb  Haumbonee - nogxogAwmni - BapuaHT
KOHCTPYKLNWN.

BHMMaHMIO uyuTaTenen npeanararTCA HECKONbKO CXEM YCUNUTenew,
BbINOSIHEHHbIX Ha LUMpoKopacnocTpaHeHHbIX MC .



Tunosoun YM3Y Ha mukpocxeme K174YH7

JTa MUKpocxema MnofyyYunn LIMPOKOE pacnocTpaHEHNne BO MHOMMX
pPaanontoBbUTENBLCKUX N NPOMBILLIIEHHBIX KOHCTPYKUMAX. Cxembl Ha ere
OCHOBE OT/IMYalTCA MPOCTOTOW,  OeLleBU3HOM N HaOEeXHOCTbIO.
HecMoTpsi Ha HEBbLICOKME ANEKTPUYECKME NapaMeTpbl U KadeCTBEHHbIE
nokasatenu, B OONMbLUIMHCTBE Crny4YyaeB 3TOro ObiBaeT [OCTaATOMYHO,
0CobeHHO ansa manorabapuTHou 1 6bITOBOM annapaTtypbl.

Ycunurternb, OMUCaHHbIA HWXKE, UMeeT BbIXOOHYH MOLWHOCTb 4 BT npu
HanpspkeHun nutanus 15 B n conpoTtueneHuun Harpyskm 4 Om. BxogHoe
conpotmeneHne 80 kOm, TOok noTtpebneHms pgo 500 MA.
YyscTBuTenbHOCTL yeunutensa okosio 100 mB. Mukpocxemy K174YH7 Bo
BCEX criydasx MoxHo 3ameHuTb Ha A210K, MBA810S.
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YM34 Ha 174YH7 ¢ HecTaHOapTHOM
CXEeMOM BKIHOYeHUA



B OCHOBHOM 9TOT ycunuTenb BbINOMHEH MO CTaHAAPTHOW CXeme, HO
Harpys3ka y Hero Brno4vaeTtca B uenb nutanmsa MIMC. 3a cyet aToro
CAKOHOMI1EHbI HEKOTOPbIE HAaBECHbIE 3rIeMeHTbI. [lapamMeTpbl NONTHOCTBIO
WHOEHTUYHbI BbILLEONUCAHHOMY YCUNUTENIO.

*lee

YM3Y ¢ manbiMu uckaxeHmsamm Ha UC K174YH7

Yceunutenu MouwHOCTKU, nocTpoeHHble Ha ocHoBe NC K174YH umetot
cpaBHUTENbHO BbicokMh (0o 10% npu BbIxogHOW MowHocTM 4,5 BT)
KoappuumeHT rapmMoHMk. B pasHoe Bpemsi paguontobutenamu
npeanarannucb CXeEMHbIE pelleHusi, NO3BONAKLME CHU3UTb UCKaXKEHUS
oo 1..2%, ogHako 3TOro0 HegocTaToOMHO Ans  BbICOKOKAYEeCTBEHHbIX
ycunutenen 34.

CHWKeHNE UCKaXXEHWN [OOCTYrHyTO BBEAEHWEM [OOMOSHUTESNTbHOro
ycunutensHoro kackaga v uenn OOC. HanpskeHne OOC cHumaeTca ¢
aenntenda, obpasoBaHHOro pesnctopoMm R10  (HWXKHee nnevyo) wu

AN



pesnctopom  conpoTtusrieHmem 4.6 kKOM  (BepxHee  nrevo),
Haxoaawmmcesa BHYTpu WC 1 BKAOYEHHBbIM MexXay BbiBogamn 6 u 12.
HONoONHUTENbHBLIN  YCUNUTESbHBLIA ~ Kackag  MO3BOSISET  CHU3UTb
NckaxxeHnsa, BHocumble VC, NockomnbKy AaeT BO3MOXHOCTb YBEMYUTb
rnybuny OOC, nosbicuB conpoTtueneHne pesnctopa R10. HensbexHoe
CHWXeHue KoabpuumeHTa yCUIeHns nC KOMMeHcupyeTcs
AOMOJSTHUTENBLHBIM KackagoM YCUMNEHUS Ha TPaH3UCTOope.

[Mpy yKasaHHbIX Ha CXemMe HOMUHanax a5IeEMeHTOB KO3I(PULMEHT
YCUNEHNA MUKPOCXEMBI DA1 coctaBnger 4..6, a kKackagpa Ha
TpaHauctope VT1 - 10..12. Pesnctopom R3 ycraHasnusawT
CAMMETPUYHOE OrpaHuyeHue  MNOsyBOSIH CUrHana npu U3MeHeHUn
Hanpsp>KeHus nNuTaHus B npegenax 5...15 B.
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YM34 ana paguomeracoHa

YM34 cobpaH Ha AaByx Mukpocxemax K174YH7 (DA1, DAZ2),
BKMIOYEHHBIX MO MocTOBOM cxeme. [lpu nutaHum oT Oartapeun
HanpskeHem 12 B Ha Harpyske, paBHoM 4 OM, OH pasBuBaeT
MOLLIHOCTb 7 BT.

YKasaHHble Ha CXemMe HOMWHasbl 3fIEMEHTOB YCUNUTENS ONTUMAanbHbI
npn ero pabote OT MUKpooHa Ha OCHOBE TenedoHHOro Kancyns



O9MW -1A. ConpotueneHna pesmctopoB R4, R8 nogbupawT B
3aBMCUMOCTU OT YYBCTBUTESTbHOCTU UCMNOSIb3YyEeMOro MUKPOdOHa, HO OHU
obasaTenbHO OOMKHbI BbITb 0gMHakoBbiMU. CoeauMHEHWE Opyr C ApYrom
cegbMblXx BbiBOgOB Mukpocxem DA1, DA2 ynydwaetr cuMMeTpuio
yCUnnTens rno noctosaHHOMYy TOKy. Pe3nctop R6 Heckonbko ymeHbLuaeT
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MOLLHOCTb YyCUNUTens, HO 3aTo YyBeNnuyMBaeT ero HageXHOCTb.
OnucaHnue ycunutens npmsoautcs B [38].

MocToBble ycunutenun Ha UMC 174YH7

B aTux cxemax npumeHeHo MoctoBoe BkntodeHne MMC, korga ogHa
MUKpOCXeMa ycunmeaeT oTpuuaTenbHble NoslyBOSHbI curHana, a gpyras
- NONOXUTENbHbLIE. B nepBoM cnyyae posib asonHBEPTOpPa BbINOMHAET
nepsagd MMC, c Bbixoga KOTOpPOW curHasm nogaeTcsl Ha BXO4 BTOPOW
MMC. Bo BTOpon cxeme asouMHBEPTOPOM CITYXXUT TPaH3UCTOp, C



KOTOpOro npotmBodasHbie CurHarnbl nogarTcA cpady Ha oba
ycunurens.

BbixogHas MOLLHOCTb MOCTOBObIX ycunutenen - okono 10 BT npwu
HanpsbkeHun nutadma 13,5 B wn conpotueneHun Harpyskm 4 Owm.
YyBcTBUTENBHOCTL Yycunutenen Ha ypoBHe 100 mB. Mwukpocxewmbl,
€CTeCTBEHHO YCTaHOBIEeHbl Ha paguartopax.

O
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Ctepeoycunutenb Ha UMC TDA 2005.

[MpuyHUUNUaneHas cxema ycunuTenda He wuMeeT Kakux - 1umbo
OCODEHHOCTEN, nNpu HanpskeHun nutadma 13,5 B ycunurtens
passmBaeT MowHocTb 2 X 10 BT Ha Harpy3ke 1 OmM. Cxema OuYeHb
yaobHa ansi BCTpanBaHus B UMMNOPTHbIE aBTOMOBUbHbIE MAarHUTOMOHbI
B3aMeH Bbllwealero n3 ctpos YHM.
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MoctoBoun YHY Ha mukpocxemax 174 YH14.
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Ycunutenb BbINOSTHEH HA YeTbipex Mukpocxemax 174YH14, (no 2 wT. Ha
KaHan). 3a cHeT MOCTOBOrO BKITHOYEHUS yaarocb AOBECTU MOLLHOCTb [0
20 Br. banaHc MocTta npousBoasatr pesuctopamm R16, R19.
Mukpocxembl yCTaHOBSIEHbI Ha paguartope (Kopnyce) aBTOMOOUMbHOM
MarHuTonsl. [na ynydweHns oTAadM Ha HU3KUMX YacToTax crnegyet
3awyHTupoBatb uenu nutaHna YHY koHgoeHcatopamn 4000 Mk
HenocpeacTBeHHO Yy BbiBogos MMC.

Ycunuteno Ha UMC K174YH19 (TDA2030)
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AZ030
K174YH19
LM187sS
TDAZ2006
TOAR2030
TDARZ030R
TDAR2040
TDAZO40RA
MPC1l238

Yeunutenb nutaeTca ABYNONSpHbIM HanpsxkeHnem 7 - 18 B, BbIxogHas
MoLLHOCTb 15 BT Ha Harpy3ke4 Om, Tok nokost okorno 60 mA. [lmoabl -
nobble KpeMHUEBbIE YHMBEPCATTbHbIE.

Yceunutenb Ha UMC AN 7171

BbixogHas MoLwHOCTb yeunutensa 2 X 12 BT npu HanpsbkeHun nutaHus
15 B, conpoTtmBneHne Harpy3ku 4 Om, Tok nokosi - 80MA.
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Yeunutenb Ha UMC TA8205, TA8210

JTa MUKpOCXemMa COOEpPXUT COBOEHHbIA MOCTOBOW YCUIUTENb HU3KOM
4acToTbl C BbIXOgHOM MowHoCTb 2 X 15 BT (2 X 20 BT ana TA8210)
npy HanpsbkeHun nutaHua 13,5 B 1 conpotmBneHun Harpyskm 4 Owm.
Tok nokoa mukpocxembl - 120 MA. B cocTtaB aTonm cepum MUKPOCXEM
Bxoant MMC TA8221H, B KOTOpOM Tak e peanu3oBaHbl ABa ycunutend
HY, BKNOYeHHbIEe NO ApYyron, CHETBEPEHHOM CXeme, YTO MO3BOMHAET e
passmBaTb MOLWHOCTL A0 50 BT Ha KaHan npu HanpsXXeHuu nuTaHus
Bcero 12 - 15 B. Cxema BkntoveHus aton MIMC Takas ke, Kak n y
TA8205.



Yeunutenu HY 6onblion mowHocCTU
Ha MHTerpanbHbIX MUKpOCXeMax

BeiweonucanHele MIMC, He cMOTps Ha CBOW BbICOKME MapameTpbl, He
ABNAIOTCA nugepaMnm B MUpe Yycunutenew, B MnocnegHee BpeMs
nosABMNOCL OONbLUIOE KONMUYECTBO ManorabapuTHbIX UWHTerpanbHbIX
ycunutenen ¢ BbIXOAHOW MolHocTbio Ao 1000 BT n 6onee. Bpsg nu
paguoniodbnTensasM B CBOEW MpakTUKe MpUXOAUTCS  3aHMMaTbCS
KOHCTpyupoBaHWeM annapaToB NogobHOro knacca, HO TeM He MeHee,
npuBegeM NpakTU4ECKyo CXeMy BKITIOYEHNA TaKkuX yCcunuteren.
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Yeunutenn Ha MUMC cepumn STK ... MMEIOT MOYTU OMHAKOBbLIE CXEMbI
BKINIOYEHNA N OTNINYAKOTCA BbIXOAHOWM MOLLHOCTLIO M HanpsSKeHUAMu
nuTaHna. bonee nogpobHo 06 aTUX YyCUNUTENSX MOXHO y3HaTb B [39].

HaumeHoBaHne | HanpsbkeHne | MoWHOCTb, Harpyska, Tok nokos,
NnUTaHUA Bt Om MA

STK030 25 24 8 70
STK058 25 25 8 60
STKO75 20 15 8 50
STKO77 32 22 8 50
STKO078 35 25 8 60
STK080 40 30 8 60
STK082 43 35 8 60
STK083 45 40 8 60
STK084 55 50 8 100
STKO086 55 70 8 60
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YcunurtenbHO - KOMyTaLMOHHbIe YCTPOUCTBaA

Perynatopbl rpOMKOCTHU, TeMOpa, 6anaHca, npucTaBKu K
YCUNUTENAM.

TOHKOMMNEHCUPOBAHHbLIN PErynsaTop rPOMKOCTHU C
pe3ucTtopom 6e3 oTBOAOB

[Mpn oTCcyTCTBMM creumarnbHbIX MNEePEMEHHbIX pPEe3NCTOPOB  MOXHO
BOCMONb30BaTbCA OObIYHbIM NoTEHLNOMETPOM, cobpas
TOHKOMMEHCUPOBAHHbIA PErynaTOp POMKOCTM NO NPUBELEHHOWN CXEME.
Perynatop paccumtan ans  paboTtbl  OT  Nbe3okepamMmn4yecKoro
3BYKOCHMUMATENS W JOSMKEH MNOOKIMYaTbCA K YCUMUTESKO C BbICOKUM
BXOAHbIM COMPOTUBINEHNEM.

[Mpn wncnonb3oBaHMe 3TOM CXeMbl BO BXOAHbIX LEnsX C HU3KUM
COMPOTUBMNEHMEM MOXHO YMEHbLUUTb 3HAYEHUS1  COMPOTUBMNEHWUN
pesuctopoB B 20..50 pa3. EMKOCTb KOHOEHCATOPOB AOSMKHA ObITb
yBUIIMYEHA BO CTOMbKO Xe pa3  (3HayeHne B ckobkax). BxogHoe
conpoTuereHue Takoro perynartopa 10 kOwm.
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YHuBepcanbHbIX TeMOPOOOK
Ha mukpocxeme TDA1524
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dupma «dPununcy» BbinyckaeT Mukpocxemy TDA1524, ¢ NOMOLLBIO
KOTOPON MOXHO JIerko WM3roToBUTb CTepeoOHNYEeCKNin TemOpobIoK,
npu aToM  Tpebyetca nuwb HebonbLWOoe KOMMYEeCTBO MNACCUBHBIX
9NEMEHTOB. HMKakoro HanamBaHusi FOTOBOE YCTPOMCTBO He Tpebyer.
Bce perynmpoBKku Npoun3BOOATCH 0ObIYHbIMYU OLVHapPHbLIMU
nepemMeHHbIMU pe3nucTopamMmu rpynnel A, Npyud4emM camu pesmcTopbl MOryT
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OblTb yOaneHbl Ha 3Ha4YUTESIbHOE PacCTOsiHUE OT MUKpocxXeMbl. Tembp
perynupyetcsa Ha Jactotax 80 'y n 12 klu, rmybuHa perynuposkn - 17
nb. banaHc perynupyetca B npegenax 10 gb, rpomkocTtb - oT +20 ab oo
-70 ob. Tembpobriok NMTaeTca cTabunManpoBaHHbLIM HaNpsXkeHnem 7...9
B, Tok notpebnenus 40 mA. BxogHoe HanpsbkeHne Tembpobnoka - 40
MB, BbixoaHoe - okorno 1 B.

TpexnonocHbIN 3KBanansep ¢ nacCUMBHbIMU (hbunbTpamm
Ha TPaH3uCTOpax.
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OKBarnamnsep BbINOMHEH Ha 3 TpaH3uUCTopax, NepBbl Kackaz BbIMNOSTHAET
pOSib SMUTTEPHOIrO NMOBTOPUTENS, OH MMEET Oo4YeHb BonbLLIOE BXOAHOE U
Marnoe BbIXOQHOE cornpoTMBrneHne. Btopon TpaH3ucTop co3gaer
AOMNOJSTHUTENBHOE YCUITEHME MO HaNPSXKEHK A4S KoMMeHcaumm notepb B
LUensax 4YacTOTHOro perynmpoBaHus. TpeTuin TpaH3ucTop obecnednBaeT
corflacoBaHve C MocnefyrwmMmm YyCUnuTenbHbIMU ycTponcTBamu. B
9KBanamsepe MOXeHO NPUMeHUTb TpaH3ncTopbl cepunt KT3102, KT342
C nobbiIM OyKBEHHbIM WHOEKCOM. [lonHOe onucaHne 39TON CXeMbl
npueoanTca B [41].

TpexnonocHbIN perynartop tembpa
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TpexnonocHbIN perynsatop Temdpa BbINONHEH Ha 6a3e MHBEPTUPYHOLLIETO
cymmatopa Ha OY K140YO1A u npegHasHadeH ans pabotbl B
BbICOKa4YeCTBEHHbIX ycunutenax H4.

OCHOBHble TEXHNYECKNE XapaKTEPUCTUKK perynsrtopa:

MakcumanbHbIM KOadduMUMeHT nepegayum B nonoce 4vactot 20...20000

[y npwn HepaBHoOMepHocTn AYX 0,506 ........... 1
MakcumanbHas amnnuTyda BbIXOQHOro HanpsixeHuda, B ... 3,3
OTHOLWeHMe curHan/wym npyv BXoAHOM HanpsbkeHun 1B, ab ... 76
KOoadh@UUMEHT FAPMOHUK, Y0 oo 0,1

YcTtponcteo coctout u3 Tpex RC-unbTpoB U CymMMUPYHOLLETO UX
BbIXOAHbIE HAMNPSKEHUS WHBEPTUpPYOLLero cymmaTtopa Ha OY Af.
dunbtp R1C1R5C5R7 BblgenseT HM3KOYACTOTHblE CcoOCTaBnswoLwme
curHana, R2C3C6R8 - cpegHevacTtoTHble, a C2R3R4C4R6C7R9 -
BbICOKOYACTOTHble. HacToTbl pasgena cdounbTpos npumepHo 150 n 5000
4. YpoBHM curHanos, noctynawwmx Ha Bxog OY A1, perynupytoT
nepemMeHHbiMn pesnctopamm R7 - R9. [na nosblWEHUS MNfIaBHOCTU
perynuposaHus HomuHanbl pe3nctopoB R10 - R12 BbiGpaHbl 651M3kuMn K
HOMUWHaNamMm nepemMeHHbIX peanctopoB R7 - R9. B peryndarope
Tembpa MOXHO wucnonb3oBaTtb nobble OY cepun K140 u K153,
pasymeeTcsd, C  COOTBETCTBYWOLMMM  LEenaMn  KOppekuun  u
Hanps>keHnaMu nutaHua. lNepemeHHble pesuctopbl R7 - R9 rpynnbl B.
[Mpn HeO6XOANMOCTIN YMCIIO NOSIOC perynnpoBaHns Tembpa MoXeT ObliTb
YMeHbLEHO unn ysennyeHo. O4HaKo OHO He AOOSMKHO MpeBbiwaTh 5...6,
Tak Kak uMHaye u3 - 3a HeOgoCTaTOvyHO BbiCOKOM A00OpoTHocTn RC-
dunbtpoB nMx AYX OyayT M3NULWIHE NepekpbiBaTbCs, YTO OrpaHUYUT
BO3MOXHOCTb perynupoBkn Tembpa B cocegHux nonocax. NogpobHoe
onuncaHne 3Ton CxXeMbl MOXHO HanTu B [42].
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TpexnonocHbIN 3KBanansep ¢ naCCUMBHbIMMU (PUnbTpamMmun
Ha onepaunoHHbIX YCUNUTENSAX.

OTOT 3KBanams3ep BbINOSHEH Ha ABYX onepauyuoHHbIX yeunutensx. Oba
OY BKIOYEHDbI MO CXEME MHBEPTUPYIOLLUNX YCUITUTESNEN, KOraa BXOLHOM
CUrHan n curHan obpaTHOM CBA3M NO4alT HA WHBEPTUPYHOLLME BXOAbI, a
HEMHBepPTUpYLLne BXOAbl ycunumtenen 3a3eMnsTCS.
[MepeknovaTtenem S1 MOXHO W3MEHATb YYBCTBUTENIbHOCTb BXOOHOrO
yceunutena B npegenax 10 gb. B akBanansepe MOXHO npumeHnts OY
K140Y[6, K140Y[7, He TpebOywoume BHELWHUX Uenen KoppeKuuwu.
MoopobHee aTa cxema onucaHa B [41].
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TpexnonocHbIN perynarop tembpa ¢ uameHseMmoun
YacTOTOM perynmpoBaHuUs.

YCTPOMNCTBO COCTOUT M3 TPEX COEOMHEHHbLIX MocneaoBaTesibHO
MOEHTUYHbLIX 3BEHbEB, OTMIMYAKLWMXCHA TOSMbKO YacTo3ajarowumu
anemeHTamm mocta BuHa R5C4R6R7R8C5. HomuHanbl koHaeHcaTopoB
MOCTa ANns COOTBETCTBYIOLIMX MOSIOC YacToT npuBedeHbl B Tabnvue.
YacToTbl perynupoBaHnsa AYX B npefenax ykasaHHbIX B Tabnuue nonoc
BblGMpaloT  COBOEHHbIMW  MEPEMEHHBIMU  pe3ncTopamu R6R7,
Tpebyembin noabem wunu cnag AYX (+-14pB) Ha oTmux vactotax
yCTaHaBiMBalT nepemMeHHbIMu pesnctopamu R4.  BxoagHoe
conpoTmBneHne yctponctea - 56kOmM. [NogpobHoe onncaHue CXembl
npueBeneHo B [43].
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Monoca yacTorT, kl'y, C4 C5
0,05....0,6 0,047 0,022
0,5...6 4700 3200
2,5....20 1000 470
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Bnok perynatopoB Temb6pa (4-X NOMIOCHbIN)
Ha TpaH3ucTopax

bnok perynsatopoB Tembpa npegcraBnseTr cobon npeaBapUTeSibHbIN
ycunutens HY € 4acTOTHOM XapaKTepuUCTUKOW, perynupyeMom Ha
yactotax 80, 800, 4500 n 1100 Iy B npepgenax +-22 ab. [Onana3soH
pabounx yactotr ycunutena 15..30000 Iy npuM HepaBHOMEPHOCTU
YacToTHOM xapaktepuctnkn 1,5 ob n HennHenHbIx nckaxenusix 0,05% B

CpeaHuX MONOXEHUAX PErynsaTopoB Temopa.
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C BXOOHbIX THe3d  YCUNMBAEMbIA  CUrHanm  nocTtynaeT  Ha
TOHKOMMEHCUPOBAHHbLIM  perynatop rpomkoctTy R3 v panee Ha
MCTOKOBbLIN MOBTOPUTENDb, COBpPaHHbLIM Ha KPEMHWEBOM MflaHapHOM
nonesom TpaH3nctope T1 ¢ U30NIMPOBaAHHLIM 3aTBOPOM UM KaHarnom n -
TMna. Harpyskoun kackaga cnyxut pesnctop R5. C Hero 4epes pesnctop
R6 curHan noctynaeTr Ha gudpdepeHunansHbin ycunuTens,
BbINOSIHEHHbIW Ha TpaH3uctopax 12 - T3. basa TpaHaucTopa T3 4vepes
pe3nctop R13 coeamHeHa C KOMMNEKTOPHOM Uenbk TpaH3ucTopa T4,
BKINKOYEHHOIO MO cxeme OB6bIYHOro Pe3nCTUBHOrO ycunutensa ¢ odmum
aMUTTEPOM U C Harpyskor R18 B uenu konnektopa. CurHan Ha 6asy
TpaH3ncTtopa T4 nocTynaetT U3 KOMSIEKTOPHOW uenu TpaH3ucTtopa 12,
bnarogapss 4demy guddepeHumanbHbii  yCUNUTENb  OKa3blBaeTCs
OXBa4yeHHbIM rNyboKoM oOTpuuaTenbHOM 0BpaTHOM CBA3bKD Kak Mo
nepeMeHHOMY, TaK 1 Mo NOCTOAHHOMY TOKY. YBeIIMYeHNe KONIEKTOPHOro
TOKa TpaH3ncTopa T3 nNpuBOaUT K YBESNTMYEHNIO NaeHNA HaNpPshKeHUs Ha
pesucTope R8, 4To B CBOK o4yepenb, BEOET K CHMKEHMIO KONIEKTOPHOro
TOKa TpaH3ucTtopa T2, yMeHblUeHWo Toka 6asbl TpaH3uctopa T4,
YMEHbLUEHUI0 NageHna  HanpskeHna Ha  pesuctope R18, a
cnegoBaTenbHO, U K YMEHbLUEHNIO TOKa 6a3bl TpaH3auctopa T3. Takum
obpasom, TOK Konmnektopa TpaH3uctopa T3 ocTtaetcd HEU3MEHHbLIM.
AHanormyHoe siBneHne dygeTt NPoucxoanTb U NPU HapyLUEHUN PEXUMOB
TpaH3ucTopoB T2 u T4. B 6asoBon uenu TpaHauctopoB T2 u T3
nocnegoBaTenbHO BKNOYeHbl pe3nctopbl R6 1 R13, obpasyowme
BMecTe c KonebaTtenbHbiMn koHTypamu L1C5* - L4C8* 4yacTtoTHO -
nsbupatenbHble genutenn HanpskeHna curHana. Kodtyp L1C5*
HacTpoeH Ha vacTtoTy 80 Iy, L2C6* - Ha 800 Ny, L3C7* - Ha 4500 Ny n
L4C8* - Ha 11000 ly. B 3aBMCMMOCTU OT MOMOXEHUS [OBWXKOB
perynatopoB Tembpa R9 - R12 konebaTtenbHble KOHTYpbl MOryT ObiTb
noakntoyeHbl NnMbo Kk 6ase TpaHaucTopa T2, Nnbo k Gase TpaHaucTopa
T3.

[MocnegHnin Kackag, ycuneHuss Ha TpaH3uctope TS5 Heobxogum nub B
cny4vyae HU3KOro BXOLHOMO COMPOTMBIIEHUSI OKOHEYHOro YCUNuUTens umm
Npu BbINOSIHEHUW MNpeaBapUTENBHOINO YyCUNUTENst B BMOE OTAESbHOro
CaMOCTOATENbHOIO 6roKa, COeANHEHHOIO C OKOHEYHbIM yCuUruMTenem c
nomMoLLbto Kabens. CurHan Ha OKOHEYHbIA YCUIUTENb MOXET BbITb CHAT
Kak ¢ pesuctopa R21, BKIOYEHHOro B LENb KOMNMeKkTopa TpaH3ucTopa
T5, Tak n c pesncrtopa R19, BknYeHHOro B LUenb ero amutTepa. B
NnepBOM Crlydae MakcuMmaribHoe BbIXOAHOEe HarnpsXXeHue coctasnsetr 1 B
npu BbixogHoMm conpotmeneHnn 1,5 kOm, Bo BTOpOoM - 0,15 B npwu
BbIXogHOM conpoTtusneHmumn 200 Om.

Mutaetca ycunutenb OT CTabUNIM3NMPOBAHHOIO BLINPSAMUTENA C
HanpskeHnem 10...14 B 1 amnnutygoun nynscaumin He 6onee 50 mkB. B
ycunutene 6e3 Kakmx-nmbo M3MEHeHur B CXeMe MOXHO YCTaHOBUTb



nodble TpaH3UCTOpbl C Ko3dbpUumeHToM ycuneHma He MeHee 30.
Katywkn wuHgyktmeHoctm L1 - L4  HamoTaHbl  TOpouanbHbIX
cepaedHmkax 2000HM tmna K20x12x5. Katywka L1 nmeet 2000 BUTKOB
nposoga [19B-2 pguameTtpom 0,08mm, L2 - 350 ButkoB [13B-2
anameTpom 0,27mm, L3 - 200 sutkos NMOB-2 anametpom 0,27 mm n L4 -
95 ButkoB [19B-2 pgmametpom 0,27 mMm. Becb ycunutenb crnegyet
NOMECTUTb B MeTasfIMYeCcKUin 3KpaH, 3aliuwarolinn ero oT BNUSHUA
BHELUHUX ONEKTPUYECKMX W MarHuUTHbIX noneun. [lofHoe — onucaHue
yCTpOMCTBa NpuBeLeHO B [44].
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MHorokaHanbHbI TOHKOPPEKTOp



EcTtb MHOro cny4yaes, korga HeobxogmMma KOppekLms B HECKOSTbKUX Y3KNX
nosiocax 4acTtoT, nNpuyem c 60MbLON KPYTU3HOW cnagja wunm nogbema
(MCTOYHMKN 3BYyKa C HENMHEMHOW XapaKTepuUCTUKOW, nepes3anncb COo
CTapblX MarHUTHbIX NEHT C ocnabneHHbIMN BbICOKMMUM YacToTamu,
NpourpbIBaHne rpamMmniacTMHOK C BbICOKMM YPOBHEM LUYMOB M T.4.). Ans
BblpaBHMBAHUSA 4YacCTOTHOW XapaKTepUCTUKM B NOAOOHbLIX Criyvasix
co3fjaHbl  Tak  HasblBaemble  BblpaBHuBaTenun  (equalizer) -
MHOrOKaHasnbHble TOHKOPPEKTOPbI, AEUCTBYIOLWMNE B HECKOSMbKMUX (YaLle
BCEro B MATW) Y3KMX Moflocax 4yactoT. B 6GonblUMHCTBE crnyyaeB 3TO
dunbTpbl TMNa LC ¢ 60MbLIOK KPYTU3HON CNagoB XapaKTEePUCTUKM.
Cxema cCOCTOUT M3 Tpex OCHOBHbIX KackagoB: npeaycunuTens-
KoppekTopa ana sBxoaa "lNpovrpeiBaTtens” no Hopmam RIAA - kackagbl
Ha T1, T2, T5, T6; yHuBepcanbHOro npeaycunutena Ond ocTalibHbIX
MCTOYHMKOB 3BYKOBOro curHana ("BHewHuin", "MarHutodoH") - kackagbl
Ha T3, T4, T7, T8; koppeKkTupyrowmMx QUIBLTPOB , BKIKOYEHHbIX Ha
Bbixoge obuwero npegycunutens (T4, T8). lNpegycunutenbHaa 4acTtb
nmeeT Tpu Bxoga: Aans npouvrpeieatena 3 mB/50 kOm, marHntadgoHa 200
MB/100 kOm un BHewHero ncrovHmnka 200 mB/100 kOm. Bxopg nepsoro
Kackaga OCHOBHOrO Mnpefycunutens BbICOKOOMHbIN, YTO [OCTUraeTcs
BBEAEHNEM OTpULaTENbHON 0OpaTHON CBA3M MeXOy IMUTTEPOM U 6a3oM
TpaH3ucTopa.

YactoTbl, Ha KOTOpPbIX MPOBOOAUTCA OTAefbHad KOpPEeKTMpPOBKa
4YaCTOTHOM XapaKTePUCTUKKU, 0OblyHO cooTtBeTcTBYOT 40 Iy, 200 lu,
1200 Ty, 6 kfu n 15 klMu. C BbIXOOOB KOMNEKTopa W aMMuUTEpa
nocnegHero TpaHauctopa T4 (T8) 6Gepytca p4OBa paBHbIX W
NPOTMBOMA3HbLIX HaMpsXXeHUs, KOTopble MNO4AalTCA Ha HEenoABWKHbIE
KOHTaKkTbl noteHuynomeTpoB R1 - R5 (R6 - R10). 3Tn noteHymomeTpsl
BMECTe C pe3oHaHCHbiMM LC-uenamm obpasytoT 4acTOTHO-3aBUCKMMBbIE
aenntenn HanpsbkeHusl, KoaMUUMEHT LeneHUsa KOTOpPbIX 3aBUCUT OT
NOSIOXKEHNSA MOABWXHOIO KOHTakTa noTeHuyuomeTpa. CoOTBETCTBEHHO
9TOMYy Ha BbIXOA nopaeTcA Oonbluee UM MeHbllee HanpsKeHne B
YacTOTHOM nonoce, onpeaensemon kaxxgoun LC - uensto.

Perynupytowine noTeHUMoMeTpbl UMEIT 3a3eMIeHHbIN CpeiHUA BbIBOA,
N, ecrnn Bce NX NOABWXHbIE KOHTaKTbl BCTAHYT B CpedHUEe MNOSIOXKEeHUs,
obLas YacToTHas XxapakTepuctuka TOHKoppekTopa byaeT nuHenHoun. B
ABYX KpamHUX MOSMOXEHNAX XapaKTepucTuka meHsaeTca Ha 5 gb, 4yto
AOCTaTOMHO ANS NpOBeAEeHUS KOPPeKuMM YaCTOTHOW XapaKTepUCTUKU
Npu camMmbIX PasfinyHbIX UICTOYHUKAX 3BYKOBOro CUrHana.

Llenn dpuneTpauyum cogepxat nHayktmeHoct L1 - LS co cnegyowmmm
napameTtpamu: L1 -1,2TH,L2-0,4TH, L3-100 MI[H, L4 - 22 MIH, L5 - 10
MIH. [Na HaMOTKM MOXHO MCNOSb30BaTb (heppuUToBblEe TOpouaasibHbIE
unu gpyron dopmbl cepaevHnkn. Camasa bonblias kaTtywka L1 moxeTt

[e)QNe)



OblTb HamoTaHa Ha LW - obpasHbii cepaeyYHuK M3 KavyeCTBEHHOro
KpeMHWEeBOro 1y nepmMarsnoeBoro xernesa.

Boixog 6noka Koppekuuu BbiBe4EeH Ha NATUKOHTAKTHbIA pasbem;
BbIXOAHOM ypoBeHb HanpskeHus 200 mB npwu BbIxogHOM conpoTMBNEHUN
100 kOm. NogpobHoe onncaHne TOHKOppPeKTopa npuesoanTcs B[45].
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MATMNONOCHBLIN 3KBanawmsep Ha TpaH3ucTopax

OTOT 9KBanamsep npeactaBnsieT cobor MacCUBHLIM  NOMOCOBOW
TOKOPPEKTOP, HA BXOAE W BbIXOLEe KOTOPOro BKMOYEHbl YCUNUTENbHbIE
Kackagbl Ha TpaH3UcTopax Ans KoMMeHcauuu noTepb B MaCCUBHbIX
uensx. Pexnmbl TpaH3MCTOPOB MO MOCTOSIHHOMY TOKY yCTaHaBnuBaroT
nogbopom conpotmeneHnn R1 mn R19. HanpsikeHne Ha konnektopax
TPaH3UCTOPOB LOSMKHO OblTb pPaBHO MOSIOBMHE  HAMNPSPKEHUS NUTAHUA
cxeMbl. Tok notpebneHus akeanavsepa 10 MA. B akBanansepe MOXHO
NpUMeHUTb TpaHaucTopbl cepunt KT3102, KT342, KT315 ¢ nobbimu
OYKBEHHBLIMW MHAEKCAMU N MaKCUMarnbHbIM KO3 HULUNEHTOM YCUTEHUS.
OnuncaHue aTon cxeMbl NpnBoauTcA B[46].
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NMATUNONOCHbLIN aKTUBHbLIN PerynaTop Temopa

OCHOBHbI€ TEXHUYECKME XapaKTePUCTUKN:

HomuHanbHbIM gnanasoH YacTtoT, 'y, npu cnage AYX Ha kpasx Ha

3 b n BxogHoM HanpskeHun 1B ...l 8...30000
KoahPUUMEHT rapMOHUK, Yo....ccceveeriiiiiieeeeeeeeeeee e 0,05
MakcumanbHoe BXOOHOE HanpsikeHue, B ..., 2,9
Mpenensl perynupoBaHna Tembpa, b, ........ccooevvvevvviiinnnn... +-12
OTHoweHue curHan/wym (He B3BeLWeHHOoE), Ab, .........c........... 80

[MATUNONOCHBIA aKTUBHLIWM perynaTtop Tembpa cOCTOUT M3 SMUTTEPHOrO
noBTOpPUTESNA Ha TpaH3uctope V1, NaTn akTUBHbLIX MOMOCOBbLIX (PUNLTPOB
Z1 - Z5 v OCHOBHOIO ycunutens Ha TpaHauctopax V2, V3.

BxogHOM SMUTTEpPHbLIA MNOBTOPUTESb  CAYXWUT AN COrfacoBaHus
aKTUBHOro perynatopa Tembpa C BbIXOAHbIM  COMPOTUBIIEHNEM
npeaLlecTBYOLWEro Kackaga TpakTa, a Takke obecneyvMBaeT HU3Koe
BbIXOHOE COMpPOTUBIIEHMe, HeobxoauMmoe ans HopmarbHOW pPaboThbl
yCTpoucTBa.

Tembp perynupytoT nepemMeHHbIMn pesnctopammn R2  (ymdposble
WHOEKCbl, NPUCBOEHHbIE OOMHAKOBbIM MO Ha3HA4YeHU 3remMeHTam
dunetpoB Z1 - Z5 3gecb W ganee AnNs  KpaTtkoCTU  ONyLLeHb).
BkritoueHHble nocrefoBaTeNnilbHO C HUMWU NMOCTOAHHbIE pe3ncTtopbl R1 u
R3 orpaHnymBaloT npegensl perynmpoBaHns TeMbpa ykasaHHbIMU BblLLE
3Ha4YeHNAMN. YMeHbLUEHMEM COMPOTUBIIEHNSA 3TUX PE3UCTOPOB Npeaesbl
perynimpoBaHus HETPYAHO yBennuntb 0 25 Ob. Ycunutenun akTUBHbIX
UNbTPOB OOMHAKOBbBI M BbIMOSHEHbLI KaXdbl Ha OBYX TpaH3UCTOpax.
YacTtoTo3agarowas uenb coctomt M3 pesnctopos R4, R5 (oHM BO Bcex
dunbTpax oanHakosble) U KoHgeHcaTopoB C1, C2 (MX eMKOCTb BO BCEX
dunbtpax pasnuyHa). HanpsxeHne OOC cHumaeTca € 4acTu
AMUTTEPHON Harpy3ku TpaHauctopa V2 (pesuctopbl R7, R8) n nogaetcs
B Uenb 6a3bl TpaHaucTopa V1. MHTepBan mexay YactoTamMu HaCcTPOWKM
dunbTpoB BblbpaH paBHbIM ABYM OKTaBaM, AOOPOTHOCTb - paBHOW 1
(Heckonbko 6onblue pacyeTHoM). KoadbpuumeHT nepenaym Kaxgoro
dunbTpa Ha UeHTpanbHOW YacToTe paBeH 6. OnucaHue perynaTopa u
PUCYHOK rnevyaTHOM nnaTbl npueoaaTca B [47].
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AKBanansep ¢ NacCMBHbIMU PUNbTPaAMMU

YCTPOMCTBO BbLINOSIHEHO Ha [ABYX OMNEPaUMOHHbIX  YCUNUTENSX,
obbeanHeHHbIX B obwem kopnyce. BxogHon kackag Ha DA1.1
npeactaenser cobor  noBToputenb € GonbWwKMM  BXOAHBLIM
COMpPOTMBIIEHMEM W cornacyet paboTy WCTOYHUKOB CuUrHamna c
naccuBHbiMK  punbTpamu. [llonocoBble UNBLTPLI C  LEHTPanbHbIMU
yactotamu 60, 200, 1000, 5000 1 10000 Ny, BbINOSIHEHBLI ABYX3BEHHbLIMU
ANS MNOBbIWEHUA KPYTU3HbI xapaktepuctukn. dunbtp Ha 15000 Iy
BbIMNOSTHEH OAHO3BEHHbIM.

Kaxxgblh 13 unbTpoB paboTaeT Ha CBOW MNEPEMEHHbLIN pPe3ncTop
perynmpoBaHus ypoBHA. JTWM  perynartopbl OOHMM U3 BbIBOOOB
coefeHeHbl C OOLlen LIMHOW nuUTaHus, YemM WM gocturaeTtca OGonbluas
rnybuHa perynmpoBaHusi.

Yeunutenb Ha DA1.2 - Hopmupytowmin. OH obecneunBaeT Heobxoonmyro
BeNMUYMHy koadbpuumeHTa nepegaym akBanamsepa ot Bxoga 40 BbIXoAa.
B BepxHEM MONOXEHUM BCEX PerynatopoB KO3dMOUUMEHT nepenayu
coctaBnsietr npumepHo 1,2. lMogbopom pesuctopa R31 ero MOXHO
YCTaHOBUTb U OPYIUM.

B coctaBe NonHoro ycunutenst MOWHOCTU NUTaHNe 3KBanamsepa MoXxHoO
ocywecTBUTb OT obwero 65oka nUTaHua Yepes napameTpUHecKui
ctrabunusatop c HanpsbkeHnem +15 un -15B. Mwukpocxembl MOXHO
3aMeHuTb oTedectBeHHbiMn KU KP140Y[O20, KP1408YO2 vinn K157Y[2,
anoabl - Ha K102 - KO 105. Onuncanue aton cxembl npueeaeHo B [48].
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CeMMNONOCHLIN 3KBanansep ¢ akTUBHbIMMU

[MpumeHeHVe B

punbTpamm

aKBana|7|3epax AKTUBHbIX

 FoIX80

MOMOCOBbIX  (PUNBbTPOB

no3BondeT YyBWUIINMHNTL SKBUBAJIEHTHYIO D,O6pOTHOCTb CbI/IJ'IprOB, a
3Ha4YNT, YMEHbLINTb KX MOJIOCY MponyCkaHnA W YBEJIMYUTb KPYTU3HY
cnaga. OTO B CBOW oyepedb Nno3BoNiAEeT YBEJIMYUTL KOJIMYECTBO
perynmpyemMbiX WHTEPBANoB W CKOHCTPyUpOBaTb TakK Ha3blBaeMbli

rpadpuyeckum sKkBanamsep.
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Hwke npuBegeH BapuaHT 3KBanam3epa C CEMbIO Nofiocamu
perynuposaHusa n rnybuHon perynupoBaHus +-15 b Ha Bcex 4YacTtoTax.
HomuHanbHas BenuunHa BxoAaHoro curHana 250 mB. OnepaumoHHbIN
ycunutens DA1 BbINOMHAET ponb HOpMUpyloLwero yeunutensa. B uenwm
obpaTtHoin cBA3M onepaunoHHoro ycunutens DA2 BkntoyeHbl (unbTpbl
F1 - F7 c¢ ueHTpaneHeiMm 4actotammn 40,100,270, 700, 2000,
5000,12500 Iy,

Cxema unbTpa BblgeneHa Ha oTaernbHOM pucyHke. LUnpuHa nonocol
dunbTpa onpegensieTcsa napametTpamu apyx3seHHon RC - uenu. [Ons
bonee TOYHOM HACTPONKM UNLTPOB KaXdblh W3 KOHOEHCATOPOB
dunbTpa cocTaBneH N3 AByX KoHOeHcaTopoB (Kpome koHaeHcaTopa C1
dunbtpa F5). BknioyeHne KoHOeHCATOPOB NapannenbHO, UCKNYeHne
COCTaBnAKT KoHaeHcaTtopbl C2 dwunbtpoB F1 un F2, B KOTOpbIX
KOHLEeHcaTopbI BKIHOYEHDI nocnegoBaTenbHO (BO3MOXHO
MCMNOnb30BaHNE OKCUAHbLIX KOHOEHCAaTOPOB CO BCTPEYHbIM BKITHOYEHUNEM).
3HayeHNs KOHOeHCcaTopoB AN MOSI0COBbIX (PUMNLTPOB MNpuBEOEHbI B
Tabnuuye. 3HakoM + OTMeYyeHbl KOHAEHcaTopbl, COeAVHEHHbIe
napansiensHo, 3HaKoOM -- KOHOEeHcaTopsl, COeNHEHHbIe
nocnegosaTternbHoO. [1onHOe onncaHne akBanamsepa npmeoauTcs B [49].

PunbTp | YacrtoTa, 'y C1 C2
1 40 1+ 0,022 MK 22 - 10 MK
2 100 0,22 + 0,22 MK 10 MK - 3,3 MK
3 270 0,1 + 0,068 mk 0,47 + 0,47 MKk
4 700 0,033 + 0,033 mk | 0,33 + 0,033 mK
5 2000 0,022 Mk 0,1 +0,027 mk
6 5000 6800 + 2200 nd | 0,047 + 3000
7 12500 3300 + 240 nd 10000 + 1000 ndp
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Umurtatop crepeosBy4aHus

Y cnywatend, npuBbIKWEro K CcTepeooHun, MOHOMOHMYECKoe
3By4YyaHMe BbI3blBaeT YYBCTBO HeyaosrieTBopeHus. OnucbiBaemoe
YCTPOMCTBO NO3BOSSAET MNOSy4YUTb NceBaoCTEPEeOdOHMYECKOE 3BYyYaHuMe,
ropaso MeHee yTomngdouiee crnyLwiartens.

Ero ocHoBa - punbTp 13 ABYyX OBOMHbLIX T - MOCTOB, KOTOPble BHOCAT B
YaCTOTHYIO XapaKTEPUCTUKY MNPaBOro KaHana 3aTyxaHue Ha 4YacToTax
200 Ty n 2 kly. B neBbI kaHan nocTynaeT pasHOCTb MexAdy MOSHbIM
CUrHaANOM W BbIXOAHbIM CUrHarioM MpaBoro KaHama, no3ToMy
CYMMapHbIN KOS(pPULUMEHT nepefayn no OBYM KaHaram ocTaeTcd
HEU3MEHHbIM.

B yctponctBe MOXHO wucnone3oBatb OY K157Y[2, K551Y[2 wnu
K140Y[J20 c COOTBETCTBYOLWMUMN LENAMA YaCTOTHON KOPPEKLUUMN.
MoapobHo nmutatop onuckiBaeTtcs B [50].
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CtepeoavH

[Mpwn BKIIHOYEHMN FONIOBOK MPOMKOroBopuTeneun rno cxeme, nokasaHHoOM Ha
PUCYHKE, MOXHO TMOSyYnTb MNceBOOCTEPEOdOHNYECKOE 3BYyYaHue.
onoskn 'p1 n P2 BKNHOYEHbI CMHGA3HO B 06MACTM HU3LIKMX YacToT
3BYKOBOro guanasoHa u npoTuBodasHo B 06MacTn BbICLUMX 3BYKOBbIX
4acToT, 3a CYET Yero N OCyLLeCTBNAETCHA CTepeodOHNYECKU I EKT.
[[onoBKM BMecCTe C getanamMm cTepeogmHa NnoMeLleHbl B OQHOM SILLMKe
Ha ppoHTanbHOM naHenun. Heobxogumo, 4TOBLI paccTosiHMe Mexay
LUEeHTpamMu OTBEpPCTUA [AOnsl rofioBOK Obino He MeHee 250Mm.
KoHgeHcaTopbl C1 - C4 - nobble anekTponutnyeckune. Katywkum L1 n L2
HaMoTaHbl Ha Kapkac gunametpom 20 mm u anuHon 20 mm. OBMOTKM
KaTywek nmetoT no 260 sutkoB nposoga MN3B-2 guametpom 0,4 M.

107



KomneHcaTtop "Cynepcrtepeo”

Cxema oTnnyaeTca TemMm, 4TO NpU  pPerynupoBaHMn  OBOWHbLIM
noteHymometpoMm R1 - R2 MOXHO [OOCTUrHYTb OYE€Hb LIMPOKOro
AvanasoHa KomMmneHcaunm - oT MOHO(POHNYECKOro BOCNpon3BeaeHNa a0
HOPMasribHOro  CTepeodOHMYECcCKOro KU gaxe OO0  MNOSHOCTbI
CKOMMEHCUPOBAHHOIO "cynepcrepen”.

BbixogHoe HanpsxeHue ¢ T1 (T2) nogaetca Ha noteHumomeTp R1 (R2),
BEPXHUN KOHeL, KOTOPOro CBSI3aH C KOSSIEKTOPOM (ero HanpshkeHue
HaxoauTCs B NPOTUBOda3e C BXOAHbIM HaNpPsXKEHNEM), @ HUXHUIN KOHeL|
- C AMUTTEPOM (ero HanpsikeHue - B pase ¢ BXOAHbIM HanpsbkeHuem). B
COOTBETCTBUM C MONOXEHNEM MOABMXXHOIO KOHTaKTa NnoTeHunomeTpa K
base TpaH3ncTopa T4 oT neBoro KaHana nocrynaert
CKOMMEHCUPOBAHHOE HanpshkeHue, bonee unn meHee cdasmpoBaHHOE C
OCHOBHbIM CUrHarioM B NpaBOM KaHane. Tak Kak KpoMe OCHOBHOrO
CUrHana 3gecb CywecTByeT U NapasnTHbIN CUrHas oT NeBoro KaHana, 1o
nytem nogbopa COOTBETCTBYHOLLEIO MOSIOXKEHUS NOABMKHOIO KOHTaKTa
MOXHO  obecneunTb  TOYHYKO  KOMMEHcauui  napasmTHOro  u
AOMOSIHUTENbHO BBEOAEHHOro curHanos. [1Ba noteHuymomeTpa R1 n R2
pacnonoXeHbl HA OQHON OCU U UMEIKT JSIMHEUHYIO XapaKTepucTuky. [Npu
NOSIOXKEHUN MOABMXKHOIO KOHTaKTa Mexgy TodkamMm a u b Ha gpyrou
KaHan nocTynaeT npoTMBO(a3HOE KOMMEHcUpylowee HarnpsXxeHue u
KomneHcaTop paboTaeT B pexume "cynepctepeo”. [Mpyn HaxoxgeHuu
NOOBWXHOIO KOHTaKTa Mexay Todykamm b u ¢ komneHcatop 6yger
paboTaTb B pexume HopMarbHOro CTepeo, a npu CamMOM HU3KOM
NOSIOXKEHN, B TOYKE C, HA OPYron kaHasn nocrtynaeT CUMH@asHoe NosiHoe
HanpspkeHue n BocnpounssegeHne 6yget MoOHOOHNYECKNM.

C nomowbio noacTpoeyHoro noTteHumomeTpa R3  cosgaetcs
npeaBapuTenbHOE BblpaBHMBAHWE YCUNEHUS B OBYX KaHanax. [lpwu
HanpsbkeHun NuTaHma 18 B aTOT KoMneHcaTop noTpednset Tok 3...5 MA.
[MonHoe onucaHue cxembl NpuBeaeHo B [52].
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Bxod < > Boixod

MpuctaBku gnsa cmewmnBaHua dasbl K
ctepeoTenecgoHam.

Camblin npocTton cnocob perynupoBku GanaHca 6e3 namMeHeHus hasbl
CUrHanoB nokasaH Ha cxeme. [NoTeHynomeTp R3 nmeet conpoTmBrieHune,
NpubAM3NTENbLHO B YeThblipe pasa Oonbluee CONPOTUBIIEHUS TOFOBHbIX
TenedoHoB. Ecnn curHanbl, NoOAaHHble OT SIEBOr0 B MNpaBblil KaHam U
obpaTHO, npoxogAaT 4yepes TpaHcdopmatop 1:1, TO nony4aetca
nameHeHme dasbl Ha 180 rpagycoB. CmelumBaHue perynmpyetcs
ABOWMHbIM noTeHunomMmeTpom R4 - R4 (R4=R'4=10R3).
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N Bce-Takm 3TM CXxeMbl He CO3[alT  uaearnbHbIX  YCITIOBUM
NPOCNYLUNBAHUSA: OTCYTCTBYIOT BO3MOXHOCTU MU3MEHATb a3y [ABYyX
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AOMONHUTENbHbIX CUrHaNoB B 3aBUCUMOCTM OT UX 4YacToTbl. PelueHune
aToK Npobnembl AaHo dmpmon CBS. YacToTHO - 3aBUCMMOE U3MEHEHNE
dasbl U CMewmnBaHME CUrHanoB OOCTUraeTcsl HannyunMeM CeneKkTUBHbIX
aneMeHToB B 0bLlemM npoBoae Anga AByx TenedoHOoB.

Ha pucyHke nokasaHa cxemMa [MpPOMBILSIEHHOIO CcMmecuTena -
nedasaropa ans crepeodoHnYecKknx ronoBHbix TenedoHoB Tmna CEN -
1 dupmbl "Jensen". Tllpnbop odopmneH B BuMAE MNPUCTaBKK W
NOOKMNIOYaEeTCA MeXOdy BbIXOLOM CTepeoycunutens W rofoBHbIMU
TenegoHamu.
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YcTtponcTBO AnNA nony4vyeHus crepeoacpcpekra

YcTponcTBO Onda nonyyvyeHna rncesnoctepeosadpdekta npeacraBnaeT
cobom dhasomHBEpPTOP, NO3BONAOLLMNM N3MEHSATb dasy
BbICOKOYACTOTHbIX COCTaBMAKLNX CUrHama B OOHOM M3  KaHaros
ABYXKaHanbHbIX 3BYKOBOCMNPOM3BOAALLMX YCTAaHOBOK. PaboTtaeT oHO oT
NCTOYHMKA MOHOMOHMYECKOrO CUrHana ¢ BbIXOAHbIM HanpsxeHnem 1 B.
Ha Bxoa neBoro KaHana curHasn noctynaeT HenocpeacTBEHHO C BbIXoAa
MCTOYHMKA CWUrHana, a Ha BXO4 MpaBoro - 4epes (pasoBpallarouiee
YCTPOUCTBO, BbLINOMMHEHHOE Ha Tpex TpaHaucTopax T1 - T3. lNepBbin U
TPETUI TpaH3UCTOpPbl paboTalT B cornacylowmnx Kackagax, a BTOpon B
drasonHBepTOpe. PaBeHCTBO yCUIEHUA KaHanoB Ha CpefHMX YacTtoTax
yCTaHaBnmBaloT, noabupasi conpotneneHne pesucrtopa R9. HacToTHbIN
AnanasoH, B KOTOPOM MPOUCXOAUT caBur pas, MOXHO W3MEHSATb C
NOMOLLbIO NMepemMeHHoro pesncrtopa R6. B cpegHeEM MNOMOXEHUU 3TOro
pe3nctopa curHanol obonx kaHanoB cuHdasHbl Ha Yactotax 300 - 500
"y » npoTMBO@asHbl Ha Yactotax 6000 - 7000 u. O6nacTb N3MeHeHUs
dasbl MOXHO COBWHYTb B CTOPOHY Oonee BbiCWUMX UK Boriee HU3LWKnX
4acTOT, M3MEHSS COOTBETCTBYHOLMM 0O6pasoM eMKOCTb KOHAeHcaTopa
C2. OnucaHue ycTponcTea npueBoanTcs B [54].

PerynaTtop WMpUHbI cTepeobasbl

Nebsta xawan
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OCHOBHblE TEXHUYECKME XapaKTEPUCTUKN PperynaTopa cnegylowme:

HomMmuHanbHOe BXxogHOe HanpsbkeHne, B ... 0,5
KoadhbdpuumeHT rapmoHuK, % He Bonee ... 0,3
BxoaoHoe conpoTtmBrneHne, KOM, HE MEHEE  ............cceeevevnnnnnnn, 47
BbixogHoe conpoTtuBrieHne, KOM, He Bonee  ..........cceeeeevennnnnnnn. 8
HomuHanbHbIn gnanasoH YactoT, 'y ......eeeeeneeee. 20...20000

Kaxabln U3 kaHanoB yCTPOUCTBA COCTOUT M3 SMUTTEPHOro NOBTOPUTENS
(VT1, VT2), atTeHtoatopa (R5, R6), akTMBHOro MosiocoBoro ¢unbtpa
(VT3, VT4) n ananorosoro cymmupytouwero ycunutensa (VT5, VTO6).
OMUTTEPHbIE MOBTOPUTENN COrMacyT BbIXOAHOE COMNPOTUBIEHME
npegLecTBYOLWEro BOCNPON3BOASALEro YCTPONCTBA C MasibiM BXOAHbLIM
COnpoTUBEHNEM aTTeHaTopoB. C uX BbIXOAOB CUrHarmbl NpaBoro U
nesoro kaHanoB 4yepe3s cornacywwure RC - yenn R10R19C13 n R20C14
nocTynawT Ha BxoAbl cymmupytowmx ycunutenen (VTS, VT6), roe
CKNnaablBalOTCA C MHBEPTUPOBAHHLIMW  CUrHaramMmm JieBOro U npasoro
KaHanoB COOTBETCTBEHHO, MOCTYMUBLUMMU C BbIXOAOB MOSTOCOBbLIX
dunetpos (VT3, VT4). AUX dunbtpoB dopmupytotca anemeHtamm R6,
C6, C8, R9 (B npaBom kaHane) n R8,C7,R11, C9 (B nesom).
[Mepeknovatenem SAZ2 perynatop paclumpeHusi ctepeobasbl MOXHO
NCKMOYNTL N3 TpakTa. CurHan Ha BbIXo yCcTpoucTea byaeT nocrtynatb C
BbIXOOB SMUTTEPHbIX NOBTOPUTESNEN Ha TpaH3auctopax VT1, VT2.

[Mpn BKIIOYEHHOM peXUMeE paclunpeHust ctepeobasbl N 3aMKHYTbIX
KOHTaKTax Bblknovatens SA1 perynarop npespaliaeTcs B NnaHOPaMHbInA
CuHTe3atop. B aTtomM cnyyae Bxogbl 3MUTTEPHBIX MNOBTOPUTESNEN
OKa3bIBAOTCHA BKMKOYEHHBbIMM MapanfnenbHo, a uernb CurHana nepsoro
KaHana - coeguMHeHHoOW ¢ obwum npoBoAoM. B pesynbTaTte Ha BbIXO4
NpaBoro KaHana npoxoadaT COoCTasndllne curHana, nonaswive B
nosiocy nponyckaHus nonocosoro ounbTtpa (250...2500 My). B nesom xe
KaHane 9TW cocTaBnslwme KoMneHcupytoTesd, noatomy AC  aT0ro
KaHana usny4aeT COCTaBngLlue cpegHNX 4acToT , a NpaBoro - HU3LWNX
n Bbicwux. [lpn npocnywmBaHUM MOHOJIOHUYECKOrO CUrHana aT1o
NO3BOMHAET MCKIOYNTL JoKanmMsaumilo MUCTOYHMKOB 3BYKa W MOSyYUTb
apekt naHopamHoro (06bEeMHOro) 3By4vaHud. PucyHOK nevaTHoMU
nnartbl perynatopa npusoaunTca B [59].
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PunbTp OT hoHa 50y

Korma k YHY nogknioyaloT  anekTpornpourpbiBaTenb, 3avacTtyto
BO3HWKAET HEMPUATHBIA ANs criyxa OoH nepeMeHHoro Toka. Ocnabutb
ero npoLle Bcero ¢ NomMoLbio perynsaropa Tembpa, HO Toraa nponagyT
BCE HU3LIME 4acTOTbl, U BOCMPOU3BELEHME CTaHEeT HEeCTECTBEHHbLIM.
bonblyto noMoLWb B 3TOM Criydae OKaXeT pPEeXEKTOPHbIM unbTp,
HacTpoeHHbIn Ha 4actoty cetm 50 y. Cxema Takoro unbTpa,
obecneumBatowero nogaeneHne goHa Ha 70ab B uHtepBane 40-58Mu,
npuBOaUTCA HUXe. YcTponctaeo npegcrasndaeT cobon
OOHOTPAH3UCTOPHLIN Kackag ¢ RC punbTpom, BbINOSIHEHHBIM MO CXEME
asoviHoro T - mocTa. BBegeHune nonoxmTtenbHon o6paTHOW CBSA3U
noBbilaeT Ao6pOTHOCTL dunbTpa W YynyywaeT ero CcnocobHOCTb
noaasnsaTb MeLarwwmnnl CUrHan ¢ 4actotom poHa NEepemMeHHOro TOKa.
Ona aTtoro Heobxogumo  cobnogate  crnegywowme  YCNoBUS:
C3=C4=0,5C5; R3+R4=R6=2R9. Ecnn npncTaBKy HY>XHO HacCTpPOUTb Ha
OPYryt 4actoTy, 3fieMeHTbl ee CXeMbl onpeaensarT U3 COOTHOLUEHUS:

f=1/2(TIR6C4).

B kayectBe VT1 gonyCcTumMo ncnosib30BaTb OTEYECTBEHHbIN TPAH3UCTOP
KT342 wnun KT315 ¢ koadppuuymeHtom ycunenna 100. dunbtp
BKMOYAOT MexXay npourpbiBatenemMm u ycunutenem. OnucaHue 3Ton
CXeMbl NpuBeeHo B [56].
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PunbTp "npucyrtcrteua’”

HasBaHue unbTpa npoucxoguT OT co3gaBaeMoro UM nogbema
YCUNEHUS Ha CPedHUX YacToTax, BO3MOXHOCTU BbIABUHYTb Ha nepeaHnit
nnaH conbHoe wucnornHeHne. B HekoTopbIX 3anucax unm  npu
Henoaxoasien akyCTUKEe CONUCT TepseTcss B opkecTpe. OToT addekT
MOXHO KOMMEHCMpOBaTb MyTEM WCKYCCTBEHHOroO MoAvYepKuBaHuS
cpedHe4yacTOTHOro AuanasoHa, C KOTOpbiIM OObIMHO coBrnagaeT
AnanasoH conucTa.

CpegHsaa yactota nogvema 2 klu. lNocpeactBoMm noTteHuyuomeTpa R1
MOXHO perynmpoBaTb YpOBEHb MNOAbEMA, KOTOPbIA MOXET [OoCTuratb
Makcumym 104b.

BxogHoe conpotuBneHne kackaga 12 kOwm, BbixogHoe - 100 Owm.
KoachpmuyneHT HenuHerHbix nckaxeHunin He 6onee 0,1% npu BbIXo4HOM
HanpsbkeHun 250 MB. KoadpdomumeHT nepepaun cpunbTpa cocTasnser
okono 0,95. OnncaHvne unbTpa npuBoguTcs B [57].
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AKTUBHbIN pasgenuTtenbHbin hunbTp BY / HY

CoBpeMeHHble FPOMKOroBopuUTENN (aKyCTUYeCKMe CUCTEMbI) coaepKar,
Kak npasuno, naccuBHble RC dounbTpbI, pasgenawoLine
BOCMPON3BOANMYIO MOSIOCY YacCTOT Ha [BE-BEPXHIOK U HUXHIOH.
DyHKUMKN pasgenntenbHoro punbTpa ¢ 60MbWUM YCNEXOM BbIMOMHAKOT
TakK Xe U PUnbTpbl aKTUBHbIE.

TpaH3nctop V1 pabotaeT B KadecTBe pasoBpallaTenii C YCUNEHMEM,
paBHbIM 1. [NpoTuBOhasHble HanNpsXeHNa BO3HUKAKOT Ha pe3nctopax R3
n R4. HeuHBepTupoBaHHbIN curHasn, cHumMaembln c amutTepa V1,
nogaetcs Ha cnegywowmn kackag V2. OH nponyckaeT cpegHue u
BbICOKME 4acTOTbl, 3agepxumBasi HuU3kMe. YacTtoTy cpesa BbliOMpatoT
okorno 3 kl'u, KpyTn3Hy - okono 12 ob Ha oktaBy.  TpeTtun kackapg (V3)
nponyckaetT Hu3wue 4acTtoTtbl. MI3amMeHaa eMKocTn KoHaeHcatopoB C2,
C3, perynupytoT 4acToTy pasgena punbTpa.

K dounbtpy nogkniovawT gsa YHY, pabotawowmx kaxgbli Ha CBOHO
cucTemy rpomkorosoputenei. lNogpobHo punbTp onucebiBaeTca B [58].
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AKTUBHbIN PEeXeKTOPHbIU PUNbLTP C
3JIEKTPOHHOMN NepecTPOUKOM

OCHOBHbI€ TEXHUYECKME XapaKTepUCTUKA.

[vana3oH nepecTtponkn punbTpa, My ..eeeveeeeeeennnnnne. 20...20000
[MogasneHue curHana Ha 4YactoTe pexekumn, ob ................. 5..35
KoadbdpumumeHT yceneHna, b ... 30
KoadbpuumeHT rapmMoHunk domnnbTpa BHE NOMOChI PEXEKLUNUU Npu

BXOLHOM HanpsiKeHuu 50MB, % coieenn 0,1...0,3
ConpoTusrieHne Harpy3sku, KOM, HE MEHEE .........ccceeeeeeeeennnnnn. 6...7
Tok, noTpebnaembIi OT UICTOYHUKA NUTaHUS, MA................. 5...6

[MepBbIn Kackag ounbTpa BbINOSTHEH Ha TpaH3aucTtope V1, npeacrasnser
coboi MCTOKOBbIN MOBTOPUTENb C OOMbLWIMM BXOOAHbIM M ManbiM
BbIXOAHbLIM  conpotuBreHnamm. CurHan ¢ BbIxoga nNoOBTOpUTENS
noctynaet Ha Bxoabl OY A1: Ha WMHBEHTUPYHOLMA 4Yepe3 JenuTenb
HanpskeHnss R7R6, a Ha HeuHBepTupylOwWnnM - 4yepe3 MOCT BwuHa,
obpasoBaHHbIn kKoHAaeHcaTopamn C3, C4 1 conpoTUBNEHUSMU KaHamnoB
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nonesbix TpaH3uctopoB V2, V3. Pesuctopol R8, R9 BbipaBHMBaOT
COMPOTUBIEHUS NMNeY MOCTa Ha HU3KNX YacToTax.

N3MeHSI0T 4acToTy pexekumn nepemMeHHbiM pesnctopom R4. LLnpokunn
AnanasoH nepecTporikn dunbtpa (10 oOkTaB) yaanocb MONyYUTb
Gnarogapsi NPUMEHEHUI0 TMOMEeBbIX TPaH3UCTOPOB, COMPOTUBEHUS
KaHanoB KOTOPbIX M3MEHSAKTCA B HYXHbIX npegenax npu MaMeHeHuu
HanpspkeHus Ha 3aTBopax oT 0,8 no 1,9B. Tpebyemasi TOMHOCTb PabOThHI
MOCTa  OOCTUrHyTa MNPUMEHEHMEM MaTpuubl, COCTOSLLEN U3 OBYX
NosieBbIX TPAH3UCTOPOB C BN3KUMKN NapamMeTpamMu.

MoneBon TpaH3nctop KI1303[ MOXHO 3aMeHWTb TPaH3UCTPOM ITOW
cepumn ¢ bykBeHHbIM nHaekcom b, B, [1 n E. BmecTo ykasaHHOMW Ha cxeme
TpaH3auctopHon matpuubl  KS504HT3A  pgonyctmmMo  Mcnonb3oBaThb
matpuubl cepunt KS04HT1, K504HT2 n K504HT3. MoxHO npyumMeHuTb 1
maTpuyy KINC104 ¢ nobbim 6yKBEHHbIM MHOEKCOM, HO Ha 3aTBOPbI ee
TPaH3UCTPOB crieayeT nogaTb OTpuULaTeNbHOE HanpsiKeHne CMeLLeHns.
OY K284Y[O1A MoxHO 3amMeHuTb gpyrmum  OY € BXOOHbIM
conpoTtmerieHnem He mMeHee 1 MOm. B atom cnydae pesuctop R9
cnegyet nogobpaTtb TakMm, YTOObl CyMMapHOe COMnpoTMBIIEHWE BXOAa
OY un pesuctopa R9 6bino paBHo 1 MOM. PucyHok nedaTHou nnatbl
dunetpa npuBoguTtca B [59].

V1 A1 K2844414 €6 20,0X106
KN303r *7,3, s
Brod H [ 7] 750K
E‘i 62 10,0108
a015 j|:
K1 7 ke feiTod
M 470 K504HT3A
V2 c5 [ARN
o g 220 ¥l 56k
22K . _I_ I8
| R5*Q V3 0 e {7
15K 5 I 200x108
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Llymonopasnawwmn ¢pmnoTtp

Cxema unbTpa cocTtaBneHa u3 AByx TpaH3uctopoB Tuna BC108,
BKNKOYEHHbIX C obwum konnektopom, m asyx RC uenen, ogHa w3
KOTOPbIX HAX04UTCS B Lienn obpaTHOM CBA3N .

Mepekntovatens K1 nosBonsieT Bblbupatb Tpu pasfiMyHble 4acToThbl
cpesa - 16, 12 n 7 kl'y. lNepBoe MNOMOXeEHME WCKNKOYaeT OencTesue
dunbTpa Wyma n npespallaeT ero B GunbTp ANs nogasrieHust pokoTa C
yactoTon cpesa 45 ly. MoXHO BbIOpaTb M ApyrMe 4actoTbl cpesa
COOTBETCTBYHOLLMM NOoA6GOPOM KOHOEHCATOPOB.

KoadbpmumeHT nepenayunm no HanpskeHuto cxembl pasBeH 0,95, a
KOOPOUUMEHT HENUHENHBIX WCKaXEeHMN Ha 4acToTe 1000 Tu
coctaBnseT 0,1%. Beicokoe BxogHoe conpoTtmsrieHne (okono 1,7 MOm)
N HU3KOoe BbIXxodHoe obecneunmBaeT yaoOHOEe BKMOYEHME CXEMbI MexXay
npegycunutTerieM M OKOHEYHbIM ycunutenem. bonee nonHo unbTp
onucbiBaeTcs B [60].
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NMpocTon wymonogaBuTenb (KOMNaHAEepPHbIN)

OTOT LWyMonodaBuTeNb BbINOSIHEH Ha ABYX OUNOMSAPHBLIX WU OOHOM
noneBoM TpaH3uctopax. Ha TpaHauctopax VT1 u VT2 cobpaH
ycunutens Bbicwunx YacTtoT. Auoabl VD1 1 VD2 obpasytoT BeinpsiMUTenb
No cxeme yaBoeHus HanpsbkeHuda. CtabunutpoH VD3 orpaHuymnBaeT
YpOBEHb HanpsbkeHUss Ha 3aTtBope TpaH3uctopa VT3. Ha aTtom
TpaH3ucrtope, pesuctopax R8, R9 wu koHgeHcatope C5 cobpaH
ynpaBrsieMbld MOCTOAHHBLIM HanpsbkeHnem UNbLTP HWKHUX 4acToT
(®HY). PaccmoTpum nogpobHee paboTy aToro y3na. dnemeHTsbl R8, R9,
C5 coctaBnsaAlT naccmBHblin T - 0BpasHbii PUNLTP HWXKHUX 4acToT,
HaCTPOEHHbIN Ha 4YacTtoTy cpe3a okono 10 kly. lNpun nogknoyeHUn
HWXHEro no cxeme BbiBoAa KoHaeHcatopa C5 k obwemy npoBoay
dunbTp obnagaet MakCcMManbHOW KPYTU3HOM cpesa curHama BbICLUMX
4YacTOT. €Cnn Xe 3TOT KOHAEHcaTop OTKMYUTL OT obliero npoBoaa,
UNBbTP HUKAKOrO BAIUSIHNA HA CUTHas He OKaXeT.

[Mpn nocTynneHun Ha BXO4 WymornogasuTens curHana 34 koHaeHcaTop
C1 nponyckaeT Ha BXO4 YCUNUTENA TOMbKO CUrHarmbl BbICLLUMX 4acCTOT.
Ecnu Takme curHanbl  OTCYTCTBYKOT, HanpsikeHue C  BbIXoga
BbINpsiMUTENs OyaeT HebOonbLMM-3HAYUTENBHO HUWXKE HanpshkeHus
OTCEYKM MOMeBOro TpaH3uctopa. TpaH3ucTop OyaeTr oTkpbiT, PHY
BKMtOYeH. PunbTp OygeT noaaBnATb BbICOKOYACTOTHBIA  LUYM, He
OoKasblBas BMWUSAHUSA Ha MonesHbln curHan. lNpu nosiBneHuu B criekTpe
curHana 34 cocTaBnsaloWMX BbICLUMX YacTOT HanpsiKeHue Ha Bbixode
BbINpAMUTENS  CTaHeT Oosiblle HanpsbkeHUs OTCEeYKM  MONeBoro
TpaH3ucTopa. TpaH3UCTOP 3aKpoeTcs, W CcurHam nponget 4epes
OTKITIOYEHHBI (PUNbTP NpakTnyeckn 6e3 ocnabneHuns. Bmecte ¢ HUM
NPOHUKHET 1 wyM. Ho Gnarogaps adpekty MacknpoBkn (LLym Kak Obl
CKpbIBAeTCA MOME3HbIM CUrHamoMm), 3aMeTHOCTb LyMa 3HaYUTesIbHO
nagaer.

Kak TOSfIbKO MOSie3HbIN CUrHasm BbICLUMX YacTOT CHU3UTCA UM nponaget
BOBCe, Ha4YHeT nagaTb W HanpsXKeHne Ha BbIXo4e BbINPAMUTENS U3 - 3a
pa3pagkm koHgeHcatopa C4 yepes pesnctop R7. CkopocTb paspsigku
KOHOEeHcaTopa 3aBUCUT KaK OT €ro eMKOCTW, Tak W CONpOTUBNEHUS
pesuctopa R7. A OT Hee, B CBOK o04epedb, 3aBUCUT CKOPOCTb
BKNIOYEHUS punbTpa.

Kak yxe ©Obino ckasaHo, crtabunutpoH VD3  orpaHudmnBaet
MakcumaribHOe HanpsbkeHue Ha 3aTBope TpaH3ucTopa, TeEM CaMbIM
3awmwas ero ot npoboda. Pesnctopom R1 yctaHaeBnmBawT nopor
cpabatbiBaHna ®HY. Ceetogmoa HL1 cnyXuT MHOMKATOPOM nogayu
HanpspkKeHUst NuTaHuMs Ha wymonogasutenb. Boliknovatenem SAT
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MOXHO BoobLWe oTknmovate @HY, nockonbKy npy 3amMblKkaHUM KOHTaKTOB
BbIKNOYATENSA NOMOXUTENbHOE HanpsXXeHne NocTynaeT 4yepes pes3ncTop
R6 Ha 3aTBOp NONEBOro TpaH3MCTopa 1 3aKpblBaeT TPaH3UCTOP.

BMecTo ykasaHHbIX Ha CxemMe, MOXHO MCMonb30BaTb KPEeMHUEBbLbIE
BMnongapHble TPAH3UCTOPLI Kak CTPYKTYPbI N-p-n, Tak 1 p-n-p, Hanpuvep,
KT315A - KT315, KT312 - KT312B, KT342A - KT342B, KT361A -
KT3614. B crnyyae ycTaHOBKM TPaH3UCTOPOB CTPYKTYPbl P-N-p HYXHO
N3MEHUTb Ha 0BpaTHYO NOMSPHOCTb MUTaHUS, BKIIOYEHUS] CBETOAMOAA U
koHgeHcaTtopa C3. Bmecto nonesoro TpaHsuctopa KM103 ¢ niobbim
OYKBEHHBIM MHOEKCOM MOXHO UCMNoNb3oBaTh fobble TpaH3UCTOPbI
cepun K302 n Kr303, Ho npuaeTca naMeHnTb NOSNIAPHOCTL BKITHOYEHUSA
anonoB v ctabunutpoHa. CTabunuTtpoH MoxeT 6bITb kak KC156A, Tak
n KC147A, KC133A. PucyHOK neyaTtHOM nnaTbl LyMONoAaBUTENS
npueoanTca B [61].
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LLlymonogasutene npegHasHadeH ansd 9P@EKTMBHOIO NoLaBfIEHUS
LWYMOB B naysax mexay dgoHorpammamu. K BxogHbIM 3axkumam 6rioka
NOAKIo4aeTcs BbIXo4d CTePeodOHNYECKOro UCTOYHMKA -MarHUTOgOOHa,
npourpbiBatens, TioHepa. C BbIxoga curHan nepenaeTcs Ha Bxon
ctepeoycunutend. Bolknioyatenem K1 cuctema moxeT  ObITb
OTKIOYEHa.

C nomowblo noteHuymomeTpa R1 perynupyetcss ypoBeHb BXOLHOrO
CUrHana B KaHane. AHasnorn4yHbli NOTEHUMOMETP UMEETCH U B OPYrom
kaHane. Oba He3aBUCUMO PerynupyloT BXOAHble ypoBHW. NogaBaembii
Ha Bxog curHan U Bx MoxeT cocTtaBnatb oT 0,4 no 4 B. BxogHoe
conpoTuereHue wymonogasutens - 6onee 470 kOwm, a BbiIxogHoe - 20
KOM.

C nomouibldo BCTPOEHHOr0O B OfOK uMHOMKATOpa YPOBHS MOXHO
KOHTpONMMpoOBaTb  YpPOBEHb CWUrHama W noTeHunmomeTpom  R1
perynupoBaTb Tak, 4YTODObl OH He npeBbilwan JonycTUMOro npegena.
Cxema wucrnonb3yeT nNpUHUMN akTUBHOW a3oBOM KomneHcauuu. Ha
BbIXO[Ee BTOPOro Kackaga curHan pasgensetcd Ha nBa curHana: C
Konnektopa T2 oguH crieqyeT Mo YMCTO aKTMBHOMY MNYTU Ha BbIXO4
cxembl. C nomowpbio R2 MOXHO perynupoBatb amMnnutygy 9TOro
curHana. Btopoin curHan 6epetca ¢ amuTTepa T2, ycunuBaeTca U
CUMMETPUYHO orpaHmnumBaeTcs gnogamu 01 v 2.

C Bbixoga TS5 curHan noctynaeTt B "cepAue" Cxembl, perynupyroLlemn
BbIXOHOMW YPOBEHb B 3@aBUCUMOCTM OT YPOBHS N YaCTOTbl NOCTyNatoLero
curHana. [anee curHan wnoet Ha auvoabl 04 w [16, paboyas Touka
KOTOpPbIX  OMpefeniietcd  MNOCTOAHHOM  COCTaBMAlOLWEeN  cuUrHana,
npogetektupoBaHHoro auogamu O3 wn 5. Yacrtora aToro curHana
BbICOKasi U orpenensieTcd eMKOCTblo pasfenuTesibHOro KoHgeHcartopa
330 no.

LLlymonopasnsowee OencTBne CxeMbl Ha4YMHaeTCa ¢ YacToTbl 4,5 Kl'y, v
MEHSAEeTCHA B 3aBMCUMMOCTU OT YPOBHSA cuHana. [pn HanpsxeHnn 1 B Ha
Bxoae n yactote 1 kl'y 3atyxaHue coctaBnset 0 gb, T.e. Ha BbIXO4e Mbl
nmeem 0,775 B. lNpun cHMxXeHUn BxogHoro curHana go - 40 ob 3atyxaHue
Ha 12 kl'y coctaBnseT 1,5 ob, a npn cHwxeHun o - 54 ob-gocturaet 15
Ab. NonHoe onucaHne 3TOro ycTponucTea NnpmMBogmTCcs B [62].
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YcTpOoMnCTBO 3alnTbl F(POMKOroBOpUTESieMn.

[MpocTenwee yCTPOMUCTBO, CXeMa KOTOPOro 34eCb OMNUCHIBAETCHA, MOXET
OblTb  MCNOMBb30BaHO ANA  3aWwuTbl  OT  Neperpy3ok  nobbix
rpomMkKorosoputenen MowHocTblo oT 15 oo 150 Br.

HanpshkeHne Ha BxoAbl yCTpouCcTBa nopaeTcs C BbIXOOOB
CTepeodOHNYECKOro YCUNMTENA MOLLHOCTU. ECcnun BbIXoaHast MOLWHOCTb,
Hanpumep B NpaBOM KaHane, MpPeBbICUT OOMYCTUMbIA YPOBEHb, TO
BbINpAMNeHHoe amogom V1 HanpskeHne Ha koHgeHcatope C1 oTkpoer
ogHonepexoAdHbin TpaH3uctop V3, 4To, B CBOK o4epenb, NepeBeneT B
nposogsuiee coctosaHne Tupuctop V6. Npu atom cpabotaet pene K1,
KOHTaKTbl KOTOporo obectodaT rpomMkoroBoputenn. AHaNOrMyYHbIM
obpasom paboTaeT yCTPOMCTBO M MNpWU neperpyske B JIEBOM KaHare.
[Mocne ycTpaHeHMA NPUYMHBLI  Meperpy3kn Onsa  BOCCTaHOBNEHUS
HOpManbHOW paboTbl 4OCTATOMHO KPaTKOBPEMEHHO HaXKaTb KHOMKY S1.
YpoBeHb cpabaTbiBaHUS YyCTaHaBMBAETCA pa3fenbHO B KaX40M KaHane
pesuctopamm R3 1 R4. B ycTponcTBe 3awmTbl MOXHO MCMNOSMb30BaTb
avnoabl KO521A, Ttpanauctopbl KT117A, Tupuctopel KY101, KY103 un
noboe perne, paccynTaHHOE Ha KOMMYyTauuto TOKOB 2...5 A n nmerulee
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HanpsbkeHne cpabaTtbiBaHust He Oonee 7 B. YcTtponctBo nogpobHO
onucbiBaeTcs B [63].
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MNAaTuKaHaNbHbIA MUKLUEPHBLIN NYNbT

MynbT [64] npegHasHayeH ana B3bickaTenbHbix Hi-Fi nobutenen,
KOTOpble AenatT 3anncu CTygumHoro tuna. MukwepHbln nynsT COCTOUT
M3 TpPexX OCHOBHbIX CXeM: MpefyCcUsiMTens, cMecutens n ycunutens c
YaCTOTHOW KOppeKuuen, Tak YTO OH B CYLLUHOCTM npeacraBnsieT cobow
XOpOoLnn  cTepeonpeanycunuTenb, HEeNnocpeacTBEHHO CBA3aHHbIA C
OKOHEYHbIM KackagoM. Kaxabli KaHanm MuKepa coaepXut no asa
npegycunnTens Koppekuuu, MOCTPOEHHbIX corflacHo ctaHaapTy RIAA.
Ecnn anemeHTbl 3TOro nNpegycunuTens UMetT gonyck He bonbe 2%,
TO MOMyYeHHas 4YacTOTHad XapakTepucTuka OyaeT oTnuyaTbCcs OoT
ctaHgapTHon kpmBon RIAA He 6Gonee, yem Ha 1 gb. MuUKpOdOHHbLIN
npegycunutens obecnevynmBaeT NIMHEMHYI YacTOTHYH XapaKTepUCTUKy
no 18 klu. CmecutenbHbIM Kackag c TpaH3uctopamn T11 mn T12, u
aHanormyHbli emMy Kackag [Ana BTOpPOro BXxoda npourpbiBaTess
OTHOCATCA K aktuBHomy Tuny. Perynatopamm R'1 - R n
aHanormyHbiMM R'3 - R'3 ang BTOporo Bxoga MfaBHO LO3UPYHOTCH
CUrHanbl, nogaBaemble Ana cMewmnsaHus. Pexum paboTbl TpaH3UCTOPOB
B CMecuTernbHOM Kackage nopbupaeTcss C MOMOLbIO MNOACTPOEYHOro
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noteHymomeTpa conpotuerneHnem 2 KOM. [locne cmecuTenbHOro
Kackaga crefytloT OBa YCUINUTESNbHbIX KaHana - JfieBbli U npasBbiv, B
KOTOpbIX NpefyCMOTpeHbl CTaHAapTHble perynupoBku: cTtepeobanaHca
R4 - R4, oOwmin perynatop ypoBHS cMmellaHHoro curHana R'5 - R,
KOppeKuMn rno HU3KUM M BbICOKMM 4YactoTam R'6 - R"'6 n R'7 - R'7.
[nanasoH perynnpoBku AByX nocnegHux perynsatopos 18 ob .
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MuKLWwepHbIA NYNbT ANS AUCKOTEKU

[1BeHaguaTnkaHanbHbI MUKLLIEPCKUIA MYSbT BbINOSHEH HA 3NIEMEHTHOM
base, npMmeHseMon B coBpeMeHHON GbiToBOW annapatype. B kaxagom
KaHane nynbTa MMEKTCS OTAENbHble PErynsitopbl rPOMKOCTU, TeMbpa
HU3KUX W BbICOKMX YacTOT, YPOBHA CurHana, nmnocTynawwero Ha
peBepbepatop. B ycTponctBe ectb M obuie opraHbl ynpaBrneHus
YPOBHSIMU FPOMKOCTU 1 peBepbepaumn.

[lecaTnnonocHbIn 3KBanam3ep MWMeeT YacCTOTHbI WHTepBasli 4epes
akTaBy B gmanasoHe ot 31 go 16000 Iu.

HomMuHanbHbIn ypoBeHb BbIxogHOro curHana - 0,775 B, konnyecTtBo
BbIXOOHbIX rHe3[ - 2.

CurHanel OT MUKPOOOHOB MOCTYNaKkT Ha BXOAHble rHe3ga X1 - X12 u
ycunmBaroTcs  npeaBapuTenbHbIMM - ycunutenamum  6noka b1,
BbIMNOJSTHEHHBLIMW Ha wecTn Mukpocxemax K548YH1A (B kaxgom koprniyce
Mo [Ba He3aBUCUMbIX YCUNUTENS) C YpOBHEM COBCTBEHHbIX WyMoB 0,6 -
0,7 wmkB. KoadhpuumeHT ycuneHna atoro 6noka, pasHbin 200,
onpegenaT BenuymHbl pesnctopoB R2.1 n R4.1. KoHgeHcatop C3.1
KOPPEKTUPYET YaCTOTHYH XapaKTepPUCTUKY YCUITUTENS.

C Bbixoga b1 curHan noctynaet Ha 6nok b2 perynupoBkn Tembpa, B
KOTOPOM MpuMeHeHbl 12 onepaumoHHbix ycunutenen tuna K140Y[E.
[encTteue perynsaropos OCHOBAHO Ha M3MEHEHUM YaCTOTHO - 3aBMCUMOM
oTpuuaTenbHOM 0O0OpaTHOM CBA3N MeXOy WHBEPTUPYHOLLMM BXOAOM U
BbIxogom OY A1.2. lNepemeHHbii pe3anctop R3.2 perynupyet Tembp no
HM3WKMM 4Yactotam, a R5.2 - no BbicwuMMm. B cpegHeM MoOfOXKeHUN
perynatopoB KoadduUneHT nepepayvm kackagos paseH 1. Ha Bbixoge
KaXgoro kaHana Tembpobnoka BKMKOYEHbI MO ABa NepeMeEHHbIX
pesnctopa (Bcero ux 24) - R8.2 usMmeHseT ypoBeHb curHana,
nocTtynatowlero Ha pesepbepatop, a R9.2 - rpOMKOCTb.

O6paboTaHHble NO TEMOPY M YPOBHIO HMU3KOYACTOTHblE KonebaHus co
BCEX KaHanoB NocTynawT Ha 650k b3, cocToswmn n3 gByx cMecutenemn
Ha onepauyMoHHbIX yeunutensx A1.3 n A2.3 tuna K140Y[16. Ha nepsbin
cmecutenb 4vepes pesuctopbl R1.3 - R12.3 nopatotcss HanpshkeHust
3BYKOBbIX YaCTOT C PerynsaTtopoB rpoMKOCTU, a 4vepes pesuctop R13.3
Tyda Xe npuxogut CUrHan c noteHumometpa R28.3 ycTtaHOBKM YypOBHSA
obwen pesepbepaunn. Ha BTopon cmecuternbs vYepes pesnctopbl R15.3-
R26.3 noctynaloT c perynatopoB peBepbepauymm HY konebaHus,
KoTopble ¢ Bbixoaa A2.3 nogatoT 4Yepes noteHunmomeTp R29.3 yctaHOBKM
YPOBHA CyMMapHOro curHana Ha rHe3go X13 gnsg  noAksoyveHus
MarHMTHOro UK NPY>XMHHOro pesepbepaTopa.
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C Bbixoga cmecutena A1.3 curHan noctynaet Ha 6nok b4 - akBanansep,
BbINOMHEHHbLIM MO CXEeMe akKTUMBHbIX (UIIBTPOB C MPUMEHEHNEM
onepaumoHHbix ycunutenen K140Y[O6. Mexagy Bxogammn OY A1.4
BKINIOYEHbI eCATb NnepeMeHHbIx pe3nctopoB R3.4 - R12.4, Kk cpegHum
BblIBOJAM KOTOpPbIX noacoefeHeHbl akTuBHble ounbTpbl A2.4 - A11.4.
YacToTbl MX HaACTPOWMKM onpenensitoT HOMUHamnbl koHaeHcaTopoB CA u
Cb. [llpumeHeHne akTMBHbIX uUbTpoB BMecTOo LC  KOHTypoB
yMeHbLUMNO  rabaputbl  YCTPOMUCTBA, MNO3BOMMNO  3PEEKTUBHO
perynupoBaTb YCWUIIEHME BO BCEM [Marnas3oHe 3BYKOBbIX 4acToOT.

C akBanamsepa curHan noctynaeTt vepes perynsatop rpomkoctn R15.4
Ha BbIxoaHble rHe3ga X14 n X15, a 3atem no aKkpaHMpoBaHHOMY Kabento
ero nogawT Ha ycunutenun MOLWHOCTU. BTopoe rHe3go MOXHO
MCNoSb30BaTh 4S5 NOOKITHOYEHUS MOHMUTOPA (MasIOMOLLHOMO YCUnuTens),
NO3BONSAOLLErO MCNOSTHUTENSAM MPOCnyWwmnBaTh caMmx cebs Ha cueHe, a
OCHOBHYIO aKyCTUYECKYI0 CUCTEMY BbIHECTU DNMXKE K 3pUTENbLHOMY 3any.
briok nutaHua b5 BbipabaThiBaeT CTabunmManpoBaHHOE HanpshkeHue +-
15 B, BbIXO4HOE 3Ha4YeHWe KOTOPOro 3aBMCUT OT TOKa, NpoTeKaroLlero
yepes TpaH3ncTopbl V9.5, V10.5 n pesuctopbl R5.5, R6.5. Ero Bennunny
noabupatoT ¢ nomoLubto pesnctopos R1.5, R2.5.

TpaHsuctopbl V11.5 - V14.5 BK/OYEHBI NO CXEMe€ 3MUTTEPHOro
NOBTOPUTENS.

B mMuKwepckom nynbTe ycTaHoBfieHbl 27 MepeMEHHbIX Pe3nCTOpPOoB -
perynsaTopoB ypoBHS peBepbepaumm 1 rpoMKOCTU C florapnugmMmnyeckomn
Xapaktepuctmkon un 34 nNepemMeHHbIX pe3uctopa C  JIMHEWNHOW
XapaKTEPUCTUKON - perynatopbl Tembpa v akBanavsepa tuna Cl13-12
unn Cl3-30. Cunoson TpaHcdopmaTtop MowHocteto 15 - 25 Br,
HanpskeHne Ha BTOpUYHON oOMoTKe 2x17B. TpaHnauctopbl V13, V14
ctabunusatopa ycTaHOBMeHbl Ha paguartopax. [MonHocTblo onucaHue
nynbTa U PUCYHKN NeYaTHbIX nnaT NpMBoaAaTCA B [65].
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NMpuctaBka BAY - BAY ana rutapbl

OHum wn3 Hambonee sApKNUX My3blkanbHbIX 3EEKTOB B apceHarne
ncnonuutena sasnaetca "BAY - adpekt”, unm TaKk HasbiBaemasd
"KBaKyllKa". YCTpPOWCTBO ANs €ro cosjaHus npeacraBndeTr coboi
OBYXTPAH3UCTOPHbIA  yCUnUTemnb C nepecTpaMBaeMon pPe3OHaHCHOM
yactoton n c¢ RC 3aBucumon otpuuaTtenbHOM o0OpaTHOW CBSA3bIO.
PerynupyembiM 35IEMEHTOM CXEMbl SBAAETCHA NEPEMEHHbIN pPe3ncTop
R3 ¢ NOMOLLbO KOTOPOro MEHSAKT pe30HaHCHY0 YacTtoTy dunbTpa C3,
C4, R2, R3. 3ByKOBOM cCuUrHam npuv 3TOM PE3KO M3MEHAET TeMOPOBYIO
OKpacky.

BmecTo pesuctopa R3 MOXHO npumMeHuUTb hoTtoanon vnu TpaH3UCcTop.
CnepyeT OTMETUTb, YTO [ONA peanusauuMm BO3MOXHOCTEN CXEMbI
KOQ(PPULMEHT yCUNEHNA TPaAH3UCTOPOB A0SMKeH ObiTb He MeHee 170.
[pyrne napameTpbl MCNOMb3yeMbIX MONYNPOBOAHUKOBLIX MNpubopoB
CYLEeCTBEHHOW PO B 3TOM Clly4ae He urpator.
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PacmoTpum cxemy npucrasku K rutape "putm". Ha tpaHauctopax V1, V6
cobpaH  ynomsHyTbin  Bbiwwe RC  pe3oHaHCHbIN  YyCUNUTEND.

PerynvlpyeMblm 3NIeMEeHTOM B AAaHHOM CJly4ae ABIAETCA
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TpaH3uctop V3. BHyTpeHHee conpoTuBneHuMe nepexoda KoJSineKkTop-
SMUTTEpP 3aBUCUT OT HanpsiKeHus, nogaBaemoro Ha 6asy. 9710 ABneHue
N NPOUCXOAUT NPU HaxaTum KHorku S1.2. OnuTenbHOCTb LEeNCTBUS
ahpekTa 3aBUCUT OT eMKOCTU KoHAeHcaTopa C8 (nepekntoyaTtenb S2 B
BEpPXHEM MO CXeME MOSTOXKEHUN).

B HWXHUM nonoxeHun S2 "kBakywka" paboTaeT B aBTOMaTUYECKOM
pexume. Ha TpaH3uctopax V2 un V5 cobpaH CUMMETPUYHBLIN
MynbTMBMBpaTop, BbipabaTbiBaloWmM UMNYNbCbl ¢ YactoTon 2 - 15 .
Mpn HaxaTton kHomke S1 nepeMeHHoe HanpskeHue c konnektopa V5
yepes crnaxusarowmn punetp R14, R15, C9 noctynaet Ha 6a3y V3, uTo
NPUBOAUT K  NEpUoguNYecKoMy  U3MEHEHWID  ero  BHYTPEHHero
conpoTtuenenus. Ha cnyx addekT BOCMPUHMMAETCA KakK 3By4aHue
rmTapbl ¢ pesepbepatopom. NMpn nomoLun nepemeHHoro peamctopa R15
MOXHO MEHSTb B LUMPOKMX npepenax temOp 3BydaHus npudopa npwu
paboTe B aBTOMaTuMyeckoM pexume. Pesnctopom R6 perynupytoTt
yacToTy KonebaHun mynbTMBmMbpaTopa, a R17 - rpOMKOCTb.

Pesnctop R4 - umeeT cMbICN 3aMEHUTb Ha rnepemMeHHbIn. Torga MoXHOo
OyneT B WMPOKUX Npefenax BapbupoBaTb rnybuHy obpaTHOW CBA3N U
COOTBETCTBEHHO nybuHy adcdpekta "BAY". OnucaHma npuctaBok
npueeaeHsl B [66].

FeHepaTOp aBTOBMOpPATO ANS rMTapbl - COMO

YCTpONCTBO  COCTOUT U3 reHepatopa WHMPAaAHMU3KOM 4YacToTbl Ha
TpaH3auctopax VT4, VTS5, BxogHoro ycunutens Ha VT1, VT2 n
TpaH3ncTtopa VT3, KOTOPbIN WCMNOMHAET YHKUMN perynupyemoro
pe3ucTopa B YacToTo3ajatowen uenn reHepatopa. ['eHepaTtop cobpaH
no TpaanLMOoHHOMN cxeme C dhasocasuratoLlemn Lenbto
C5C7C8RI9R10R12VT3. B nayse, noka BXOOHOW CUrHam OTCYTCTBYET,
konebaHnss B reHepaTtope He BO3HMKAKT, TaK KakK COMNPOTMBNEHME
TpaHanctopa VT3 Benuko.

CwurHan, noctynarLwmn oT 3ByKOCHUMATESNS rMTapbl, NOCIe YCUNeHus m
BoinpaMnenna anogamu VD1, VD2 nopgaencsa Ha 6asy TpaHaucTopa
VT3. Ha Bbixoge BbinpaMUTEnst BkNtoveH koHaeHcaTtop C3. B MoOMeHT
NosIBNIEHNA 3BYKOBOro curHana koHgeHcatop C3 ObICTpO 3apshkaeTca U
OTKpblBaeTcsl TpaH3uctop VT3. [eHepatop HayuHaeT pabortatb C
MakcumaribHOW 4YacTtoton u amnnutygon. [lo mepe 3aTyxaHus
aMnMTyabl BXOAHOro curHana koHgeHcatop C3
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paspsikaeTcs, conpoTuBneHme TpaHauctopa VT3 Bo3pacTaeT, a yacTtoTa
N amnnuTyaa konebaHui reHepaTtopa ymeHbluakTcs. [lepeknoyatenb
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SA1 cnyxuT Ons NepekrovYeHns reHepatopa C aBTOMaTUYeCKOro Ha
py4yHon pexum. B oboumx pexumax npegenbl U3MEHEHUS 4acTOThbl
reHepaTtopa 3...15 'u. NogpobHoe onucaHue reHepaTopa NpPMBEOEHO B
[67].

NMpuctaBka FUZZ n WAU Kk 6ac - rutape

[Mpepnaraemoe yctponctBo [68] Apko peanusyetr addekT "wendka"
NPakTU4eCcKn BHE 3aBMCMMOCTM OT KadeCTBEHHbIX MoKasaTenen
ycunutens. PaboTta npubopa oOCHOBaHa Ha npuHUMNE pas3geneHus
BbICOKMX W HWU3KMX YaCTOT HENnoCPeACTBEHHO B rMTape U CMELUEHUS
CUrHana nocne ero pasgesibHon obpaboTku.

Kak npasuno, 6ac - rmmrapa wumeeT pfgBa 3ByKOocHMMaTens. OauH
pacrnonoxeH okono "kobbinkn" (OH - TO M 6blgeT BblpabaTtbiBaTb
"wenyok"), a gpyron - y rpudga uHCcTpymeHTa. C Hero cHumaeTtcs
HWU3KOYaCTOTHas cocTaBnsawwaa curHana. Kaxagbli 3ByKOCHMMaTENb
NOAKIIIOMEH K OTAeSfIbHOMY NpeaBapuTENibHOMY YCUMUTESO, a 3aTeMm
CMELLaHHbIN cUrHars nocTynaeT Ha YCUNUTeSlb MOLLIHOCTM.

Utobbl nonyuntb apdekT "KeCcTKor artakun", HYXXHO WU3MEHUTb CXEMY
BKIMIOYEHNA 3ByKocHumaTtenen. R2 wn R3 - peryngaropbl HU3KUX W
BbICOKMX YaCTOT COOTBETCTBEHHO.

B cxeme npucTtaBku Mcnonb3oBaHbl anemeHTbl "wau" n "fuzz". K "wau" -
OnokKy, BbINOMIHEHHOMY Ha TpaH3ucTopax V1 wn V4, noaknwoyatoT
HM3KOYACTOTHbIN  3BYKOCHMUMaTesnb. [lepemMeHHbIn  pe3uctop RS,
MEHSIOLWNA PE3OHAHCHYKD 4acTOTy YCUNUTEens, CNYXUT pPerynsTopom
Tembpa no HM3KMM 4vacTtoTaM. R4 - perynsatop ypoOBHSI HU3KOYACTOTHOM
cocTaBndawoLen curHana.

Ona  nonydyeHna addpekta "XKecTkonm aTaku"  BbICOKOYACTOTHbLIN
3BYKOCHMMATESNb noakmnoYvarT K "fuzz" - yCTponCcTBY Ha TpaH3ucTopax
V2, V3, V5. Uto6 OHO He 3aTdarmBano 3ByK, koHaeHcatop C2 mnmeer
HeDONbLIY  EeMKOCTb, MOCKOSMbKY  "KecTkad  aTaka"  [gorpkHa
npogormkaTtbCs BO3MOXHO 0Ooriee KopoTkoe Bpems. Tembp "wenyka"
perynupyrotT nepemeHHbiM pesnctopom R15 | a rpomkoctb R16.
XXenaemyio okpacky Tembpa ycTaHaBnuBatT HENOCPELCTBEHHO nepen
nucnosiHeHneM. Ha ycunurene "BbIBOOAT" HU3KME YaCTOTbl U perynmpytoT
POMKOCTb M TemMbp BbICOKOYACTOTHOW cocTaBnsawuwen. 3aTtem
perynaropamm tTembpa HY ycunutens n "wau" - 6noka yctaHaBnusatoT
YpOBEHb HU3KMX 4YacToT. B npouecce urpbl TOT UM WHOWM Tembp
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AONOSNTHNTENBHO NOAOMPAOT C NOMOLLIBIO NEPEMEHHbIX pe3ncTopoB R2 u
R3 HenocpeacTBeHHO Ha rnTape.

Kaxgbih 6nok HactpamBaloT otaenbHo, "Fuzz" - 6nok pabortaeTr c
BonblIMM nepeycuneHnemMm, no3ToMy B HeM crieayet MNpUMEHSTb
ManoLwymMsLme TpaH3nucTopbl. BenuunHy koHgeHcaTtopa C2 nogbupatoT
B KOHUe HacTpouku. Ero emkoctb 3aBUCUT OT  MOLLHOCTU
3ByKOCHMMATens rmutapbl M konebnetca ot 500 pgo 1500 nd. B
YCTPOWMCTBE NPUMEHEHbI CTaHAAaPTHbIE pagnoaeTanu.

Katywka L1 nmeeT nugyktmeHoctb 1 - 1,5 TH.

MpucT | aBKa
"BycTep- =35 o 25 Bac" ans
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obepToHa B
AnanasoHe cpegHux 4vactotr 500 -1000 ly. 3Ty 3apgadvy pewaet
npegnaraemMasi anekTpoHHasa npuctaeka «byctep - 6ac» [69].
Byctep cooepXXnt ogHokackagHbl yCUNUTENb Ha NOfIEBOM TPaH3UCTOpPE
KM103K,(J1,M) ¢ aByma pe3oHaHCcHbIMU punbTtpamn L1, C1 (HacTpoeH Ha
yacTtoTy npumepHo 2,8 kl'y n aaet nogbem ycunenus B 10 - 15 pas), L2,
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C2 (Ha yacTtoTe pesoHaHca okono 500 'y gaeT ocnabneHue ycuneHus B
2 - 3 pasa).

BxogHoe conpotmBneHne 6yctepa 200 kOm, paccumtaHO Ha
nogkrodeHme nobon rutapbl. KoadhdUUMEHT YCUNEHUA Ha HUBKUX
yacToTax cocTaBnseT npumMepHo 1.

B «kayectBe katywek L1, L2 wHayktmBHOCTbiO 1MH  umcnonbaytoT
BTOPUYHYO OBMOTKY nepexogHoro TpaHcdopmatopa CT-1A ot
paguonpuemHmnka "CoHaTta". MoXHO uMX HamoTaTb Ha eppuUTOBOM
KoHue mapkn K20x12x6 500 sutkoB nposoaa 13B 0,1-0,12.

o1 000 3 B
AL L
L1 ’ (-"1
Vi R2 )
Knio3 Q
Byog X1 Pa ,580 64 15,0x158 Y _imog
Hy \é"—‘.#—“—*— e —

anICTaBKa = Ageryimtesib 4acCcToOThbl K 3JIeKTporntTape

MpuctaBka Ha S TpaH3UCTOpax, CXema KOTOPOW oOnucaHa HUxXe,
NCNonb3yeTca COBMECTHO C ycunutenem HY conbHOW anekTporutapsbl.
OcyliecTBnaa gerneHve 4acTtoTbl CUrHama Ha OKTaBy, YCTPOMCTBO AaeT
BO3MOXHOCTb MOMNY4YUTb JOMOMHUTENBHO K 3ByYaHUIO rMTapbl pasfvyHbie
3BYKOBble 3apdpeKkTbl. Bxoa npuctaBkn NpucoenHAIT K BbIXo4y Kackaja
npeaBaputensbHoro ycurneHna HY, BKkMYeHVMe ee B HYXHbI MOMEHT
BpPEeMEHU NMpon3BoaNTCHA HOXHOW Nneaarsbio.
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Pabota npuctaBku npoucxogut criegyrowmm obpasom. CurHan nocrne
npegBaputensHoro yunenna (amnnutygon 0,1 - 0,3 B) nogatoT Ha BXxoA
9MUTTEPHOro noBToputenst (cobpaHHoro Ha TpaH3uctope T1),
obecneynBaroLlero ycurieHne curHana no MOWHOCTU. Ycunutenb -
orpaHunyuTenb, cobpaHHbIi Ha TpaH3auctopax T2, T3, ocyuwecTBnser
OBYXCTOPOHHEE  OrpaHuMyeHne  curHana, npespawias ero B
NPSAMOYrofibHbIE UMIMYIbCbI, He3aBucslmne OT OpMbl U aMnUTyabl
BXOAHOro Hanps>KeHUs:. CdopMmupoBaHHblE  TakuMm obpasom
NPSAMOYronbHbIE MMNYNbChl AnddepeHUMpyoTcs 3ateM uenodvkamm C5,
R9 n C6, R13; a mnx nepegHummn dpoHTamMu 3anyckaeTcs Tpurrep,
cobpaHHbIn Ha TpaH3ucTtopax T4, T5. Takum obpasom AByM nepuogam
BXOOHOrO  HanpsbkeHns OygeT COOTBETCTBOBaTb OAWH  Nepuos
Hanps»XeHusi, cCOopMUPOBAHHOIO TPUITEPOM.

Onsa  ynydweHus ycrnosui paboTbl Tpurrepa 3anyck MoCcneaHero
npoucxoguTt Yepe3 pasgenutenbHble auoasl A1, O2. [Ouoabl
aBTOMaTMYECKM OTKPbIBAKOTCS  HanpsbkeHnem, nopgaBaeMblM c
KONNEeKTopoB TpaH3uctopoB T4, T5, B MOMEHTbl BpeMeHu, Korga
nocriegHne HaxoOsTCs B 3aKPbITOM COCTOAHUMW. [1OCTOAHHbIE BPEMEHMU
KONMMEeKTopHO - 6as3oBblX Uenen Tpurrepa BblbpaHbl Tak, 4TOObI
obecneunTb €ro HagexHyw paboTy B AuanasoHe 4acToT 3BYyYaHUs
rmtapsbl, npoctuparowemcsa ot 80 go 1500Iy. Koraa nepekntovatens 11
HaxoOUTCA B KpaWHEM MpaBOM [MOSIOKEHUN, Ha BbIXOAE MPUCTaBKU
NOSIBUTCA HanpsbKeHne npsiMoyrosisHoM opMbl, COOTBETCTBYHOLLEE
">XeCTKOMY" perncrpy, B ApYrom rnosioXXeHun rnepeknioyatensd BbIXOLHOMN
curHan wuHTerpmpyetcs uenoto R18, C8 m nonyyeHHoe HanpskeHue
TpeyronibHoM dopMbl COOTBEeTCTBYeT "MdArkomy" peructpy. [lonHoe
onucaHue npuctasku npmsogutca B [70].
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ABTomaTuuyeckas "BAY" - npuctaBka

B 06blMHOM YyCTPOMCTBE TakKoro poga 4acToTy nogbema YacTOTHOM
XapakTEPUCTUKN N nogyYepKMBaHUA TOMO UM MHOMO y4acTka chekTpa
3BYKOro curHana perynupyroT, Kak npasBuno, nepeMeHHbIM pe3ncTopom,
ynpaesnsembiM neganbto. B onucbiBaeMon nNpuctaBke 3TO MPOUCXOauT
aBTOMATMYeCKN [MOCMne Kaxaoro [AOoCTaToOMHO CUMbHOro yadapa no
CTpyHam rutapbl. B 3aBMCMMOCTU OT MOSIOXEHUs nepeknovatens SA2
nogbEM YaCTOTHOW XapakKTEPUCTUKN cMeLlaeTcst Mbo B CTOPOHY BGonee
BbICOKMX YacToT n obpaTHo, NMnbo HaobopoT, B CTOPOHY Boree HU3KUX.
[MpuctaBky MOXHO WCMONb30BaTb M B OOLIMHOM pexume, YynpasIisis
neganbto NepeMeHHbIM pe3nctopom R22.

YCTPONCTBO COCTOUT U3 3MUTTEPHOro MOBTOPUTENSA, BbINOMHEHHOro Ha
TpaH3uctope VT1, komnapatopa Ha OY DA1, ogHoBubpatopa Ha OY
DA2 w©n aKkTMBHOro YynpasndeMoro Hanps>keHnem  Y3KOMOJSIOCHOro
dunbTpa Ha OY DA3 u TpaHanctope VT2.

Mpn paboTe C npucTaBkoOW [OBWMXOK MNepemMeHHoOro pesuctopa R6
yCTaHaBfMBAOT B TaKoe MOSIoXKeHue, YToObl Npu onpeaesieHHoOn cune
ygapa no CTpyHam aMmnnutyga CcurHana Ha BbIXO4e 3SMUTTEPHOro
nosToputens pasHsanace 150 mB. IMeHHO Ha Takon (M, eCTeCTBEHHO,
bonblinii) ypoBeHb pearnpyet komnapatop DA1. Peskuin cnag ero
BbIXOAHOrO HanpsbxkeHus 3anyckaet ogHoBubpatop (DA2), Ha Bbixode
KOTOpOro BKMYeH dopmupoBaTenb HanpshkeHust (R16, C16 - C18),
ynpasnsowero aktmBHbIM punbTpoM. MakcumarbHOe HanpshkeHue Ha
KoHoeHcatopax C16 - C18 orpaHnumBaer crabunutpoH VD3.
Heobxoonmyto ANUTENBHOCTbL BbIXOAHOMO MMMyribCca oAHoBMOpaTopa
noabupatoT noactpoedHbiMmn pesuctopamn R13 - R15. B kadectBe
ynpaBrsieMoro pesucrtopa dunbTpa WCNOSb30BAHO COMPOTUBIIEHNE
SMUTTEPHOro nepexoga TpaH3uctopa VT2, a 3910 conpotuBneHue
N3MeHAeTCAa noAd [OENCTBMEM HanpsbKeHUs, TMPUITOXKEHHOIO K ero
amuTtTepHoMmy nepexody. KoadpdumuymeHT nepenaunm unbTpa Ha
KBa3Mpe3oHaHCHOM 4actoTe - 28 pab. BbixogHoe HanpsbkeHue
perynupyot nepemMeHHbiM pesuctopom R19. TlNogpobHee o paboTte
npucTaBkn onuceliBaeTcs B [71].
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18. YHY ¢ noneBbiMu TpaH3anctopamu. Pagmno 1983r. Ne2 C1p.55.
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21. TepmoctabuneHbin  ycunutens HY. Paguo 1981r. Ne7-8
C1p.34.
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68. lNpuctaBka FUZZ n WAY k 6ac - rmtape. MOOEJIMCT
KOHCTPYKTOP 1981r. Ne3 CT1p.39.

69. lNpuctaska byctep - 6ac ansa rmtapel. MOOEJIMCT KOHCTPYKTOP
1982r. Ne1 Ctp.35.
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Ne5 C1p.62.
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COOEPXAHME

Yevnutenu mowHoctn HY

Yeunutenn HY gnsg MMHMaTIOPHBIX MPUEMHUKOB 3
Mpocton YHY (4 BT) 7
OueHb npocton YHY (2 BT) 9
Yeunutens HY 8 Bt 11
LLinpokonnocHbin YHY Ha 8 BT 12
Crtepeoycunutens 2x10 BT 15
LUnpokonosnocHbin Y34 (10 BT) 17
YHY 12 BT Ha TpaHaucTopax 1217 18
[NMoneBble TpaH3auctopbl B YM34 (12 BT) 19
Yeunutens HY 21
YHY co ctabunmsayuert Toka nokosi BbIXOAHbIX TPaH3UCTOPOB 22
YM3\4 ¢ HecTaHaapTHbIM BKItoueHnem OY 24
YM34 ans aBToMarHMTOnNbI 26
Yeunurens MoOWwHOCTN 6e3 ANHAMNYECKNX UCKaXKEHWI 28
YM34 ¢ rnybokon OOC (24 BT) 30
MocToBsoun YHY ans astomarHuTonel (10 BT) 31
Yennutens mowHoctn «Onumn-1» 33
YHY ¢ noneBbiMu TpaH3ucTopamu (20 BT) 35
Yceunutenb MOLWHOCTU C 3neKTpoHHoM 3awmTton (20 BT) 36
Yeunutene HY (25 BT) 38
YM34 ¢ manbiMn HEMMHENHBIMU UCKaXXeHusMK (25 BT) 40
TepmocTtabunbHbin yeunutens HY (30 BT) 43
YM34 6e3 obuien OOC (25 BT) 45
«MapannenbHbin» yeunutens 8 YM3Y 47
[MpocToi BblcOKOKa4ecTBEHHbIN YM3Y 48
YHY 35 Bt 51
Yeunurens MoOWHOCTU Ha uHTerpansHbix OY (50 BT) 53
Ycunutenb MmowHocTn, paboTatowmin B pexxume B (60 BT) 55
YeunutenbHbln 6ok nobutensckoro pagnokomnsiekca (60 BT) 56
BbicokokayecTBeHHbIM YHY (60 BT) 57
Yeunutenb mowHoctn 34 (80 BT) 60
YM34 Ha nonesbix TpaH3ncTopax (65 BT) 63
BbicokokayecTBeHHbIN yeunuTenb MoLwHocTn (70 BT) 64
Yeunutens ¢ mHoronetnieson OOC (100 BT) 66
Yeunutens mowHoctn 34 (80 BT) 68
Mpocton ycunutens mowHocTn (90 BT) 70
Ycunurtenb molwHocTu Ha 200 BT ¢ 6nokom nutaHma 72

Ycunutenu MowWHOCTU Ha MHTerpanbHbIX MUKPOCXeMax

144



Tunoson YM34 Ha mukpocxeme K174YH7

YM34 Ha K174YH7 ¢ HecTaHOapTHbLIM BKIIHOYEHNEM
YM3Y ¢ manbiMu nckaxkeHusimmn Ha K174YH7
YMS3Y ansa pagnomeracoHa

MocToBble ycunutenu Ha K174YH7
Ctepeoycunutens Ha MMC TDA2005

MocTtoBon ycunutens Ha Mukpocxemax 174YH14
Yeunutenbs Ha UMC K174YH19 (TDA2030)
Yeunutens Ha MMC AN7171

Yeunutens Ha MMC TA8205, TA8210
Yeunutenun HY 6onblion mowHoctn Ha UMC

YcunutenbHO-KOMMYTaLMOHHbIE YCTPOUCTBA
TOHKOMNEHCUPOBAHHbLIN PErYNATOP POMKOCTU
YHuBepcanbHbin TEMOpobnok Ha Mukpocxeme TDA1524
TpexnonocHbIn 3KkBanansep ¢ nacCMBHbIMM UbTPamMun
TpexnonocHbIN perynsatop Tembpa
TpexnonocHbIn akBanansep Ha OY
TpexnonocHbI perynatop Tembpa ¢ usmeHIeMon 4acToTOM
Brnok perynatopos Tembpa
MHorokaHarsnbHbI TOHKOPPEKTOP
[MaTrunonocHbIN 3KBanansep Ha TpaH3ucTopax
[MATMNONOCHBIN aKTUBHLIW perynaTop tembpa
OKBarnamnsep ¢ NnacCMBHbIMU pUnbTpamm
CeMnnonocHbIN aKkBanamsep ¢ akTMBHbIMU PunbTpamm
Mmutatop ctepeosByyaHus
CtepeoguH
KomneHcaTtop «Cynepctepeo»

MpucTtaBkm onsa cmewmBaHus asbl K cTepeoTeniedoHam
YCTponcTBO Ans nosniydeHus ctepeoaddekta
Perynatop wupuHbl ctepeobasbl

dunbTp oT hoHa 50 Ny,

PuUNbTP «NPUCYTCTBUS»

AKTUBHbIN pasgenutensHbln punstp BY-HY
AKTUBHBIN PEXEKTOPHBLIN PUNBLTP
LLymonoaasnsowmnm ounnbTp

[MpocTon wymonoaasuTenb
LLlymonogasutens DNL ans marHMTogoHoB
YCTponcTBO 3aLlUnTbl (POMKOrOBOPUTENS
[MaTkaHanbHbIM MUKLLIEPHBLIA NYSbT
MwuKLIEpHbIA NYNbT A9 OUCKOTEKU
Mpuctaska BAY-BAY ans rutapsl

"eHepaTop aBTOBMOPATO AN rMTapbl
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MpuctaBka FUZZ k 6acc-rutape

Mpuctaeka «byctep-bac» ona rutapsbl
[MpucTaBka-genuTesrib YacToThbl K AfIEKTpOrnTape
ABTOoMaTndeckas BAY npucrtaska

Cnucok ncnonb3oBaBLUeACA NUTepaTypbl
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