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BBEOEHUE

B cooTBeTcTBUM ¢ yCTOSBIICHCS KiaccH(pUKAIMEH OneparioOHHbBIE
ycunutenu (OY), paboTtaroiiyue B CTPYKTYpe aHAJIOTOBBIX MHTEP(HENCOB ¢
nensiMu oopatHoit cBsizu (OC), noapazaenstorcs Ha OY ¢ OC no Hanps-
xeHuto (OCH) u OV ¢ TokoBo# obpatHoit cBszbio (TOC) wim TpaHcum-
negancHple yeunutend. OgHa w3 0COOCHHOCTEH OCHOBHBIX ApXUTEKTYP
OY ¢ OCH — nanuuue noTeHIUaIbHON COCTABIIAIONIECH OMMOKH TTpeodpa-
30BaHUS BXOJHOTO CHTHAJIA, 3aBUCAIICH OT METJICBOTO YCHUJICHHS IO Ha-
MIPSDKCHMUIO.

B nanHOM y4eOHO-METOAMYECKOM IOCOOMU TMPUBEICHBI CXEMHBIE
¢ynkuun 6a3oBeix OY ¢ OCH, paccMOTpeHbI UX IapaMeTphl B JIBYX pe-
KUMaX — WHBEPTUPYIOIIEM U HEHHBEPTHUPYIOIIEM BKIIOYCHUU C YIETOM
HEJIMHENHOCTEN BXOAHOI'0 U BBIXOJJHOTO KaCKaJI0B.

B Hauajo x coaepxaHuIio

1. BASOBbIE CTPYKTYPHbIE CXEMbI

[lepcieKTUBHBIMM BapyUaHTaMHU MOCTPOEHUSI OBICTPOJACHCTBYIOIINX
OV c o0paTHO# CBS3bIO IO HANPSIKEHUIO SBISIOTCA 000OIIEHHBIE CTPYK-
Typbl, ITIOKa3aHHbIE HA pUCyHKaX | m 2. OHM UMEIT AOCTATOYHO MHOTO
Pa3IMYHBIX MOAU(PUKALMKN, OTIMYAIOIIUXCA OT 0A30BBIX CXEMOTEXHUKOU
BXOJ/IHBIX M BBIXOJIHBIX KaCKaJIOB CIIOCOOAMH MX COTJIACOBaHMS, METOAaAMU
WCKJIIOYEHUS] HEIMHEHWHBIX PEKUMOB paOOThl M KOMIIEHCAlUU HEJIUHEH-
HBIX UCKaXKCHUU.

Apxurtekrtypa (puc. 1) conepxut B 00111eM ciiydae MYJIbTUBBIXOTHON
muddepeHmanbHbI Kacka BXKI HpOTHBO(baSHBIe TOKOBBI€ BBIXOJbI
kotoporo Brix.1;, Bbix.ip, BbIX. "i;, BeIx. 1 YIIPABJISIOT IIPOMEXKYTOYHBIM
KackagoMm Ha ocHoBe nByX mojacxem [IK1 wu I1IK2, cornacoBanHbIX ¢ miu-
HaMU TOJIOKUTEIBHOIO U OTPULATEIBHOIO UICTOYHUKOB IMUTAHUS. Y CTOM-
yuBocTh OY obOecneunBaeTcs EMKOCThIO Cg, a Majgoe BBIXOJHOE COIPO-
TUBJICHUE — ABYXTAKTHBIM OydepHbM ycunutenem (bY). Cxema obmanaer
MHHUMAJIBHOMN «AJNIEKTPUYECKON JUIMHON», 4TO MO3BOJIAET CO3/1aBaTh HA €€
ocHOBe ObicTpojelcTBytomKe OY HOBOTO MOKOJICHUS.
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Puc. 1. IlepcriekTuBHas apxXuUTEKTypa ObICTpoaeiicTBytomero OY
C HU3KUM BBIXOJIHBIM COIIPOTUBIICHUEM

Ha pucynke 2 moka3zaHa apXUTEKTypa ONEPAIMOHHOTO YCHIIUTENS C
BBICOKOOMHBIM Rail-to-rail BeIxomoM Ha ocHOBe MOocTOBOTO A depeHIu-
anpHOro kackaaa (MJIK).
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Puc. 2. Apxurektypa onepaiuOHHOTO yCUITUTEIS
¢ BEICOKOOMHBIM Rail-to-rail Berxogom
Ha OCHOBE MOCTOBOT0 Au(dpepeHInaIbHOro Kackaaa



E€ cymecTBeHHass 0COOEHHOCTh — MOBBIIIEHHOE BBIXOJAHOE COIPO-
TUBJICHUE Pa3oMKHyTOoro OV, 4to co3ma€T psa mpoOsieM, CBSI3aHHBIX C
psAMOI mepenaveid curdaia co Bxoja OY Ha BbIXOJ MO IEMsIM 00paTHOM
CBSI3U. ApPXUTEKTypa (puC. 2) OCOOEHHO MOMYJsipHA B CXeMaxX C HU3KO-
BOJIbTHBIM ITUTAHUEM.

B Hayajo x coaepxaHuIio

2. CTPYKTYPHbIE METOObI
YCTPAHEHUA OUHAMUYECKOU ACUMMETPUU
BbICTPOOEUCTBYHOLWLUX OY

2.1. OnncaHne npobnembl

Henuneiinble pexuMbl pabOThl BXOJHOIO UM MPOMEKYTOUHOTO Kac-
KaJ0B omnepanuoHHoro ycuiurend (OY) — oguH U3 OCHOBHBIX (DAKTOPOB,
HE MO3BOJIIONIMX MOJYYUTh BBICOKME 3HAYEHHUS PSAJa €r0o JUHAMUYECKHUX
MapaMeTpoB, HAIPUMEP TaKUX, KaK MaKCUMAaJIbHAasi CKOPOCTh HapacTaHUs
BBIXOJIHOIO HampspkeHus (9, ) U BpeMs YCTAaHOBJIEHHUSA MEPEXOJHOTrO

nporecca (t

BBIX

) [JIg 3aJJaHHOM 30HBI JUHAMUYECKON OIIMOKH (&) B PEXKHU-

ycT
Me OOJIBIIIOrO CUTHAIA.

JlelicTBUTEIIBHO, €ClI Bce Kackaabl OY JIUHEHHBI, T.€. HC BXOIIT B
PEKUM OTPAaHUYEHUS BBIXOAHON KOOPIAMHATHI, TO JJIsi HECMHBEPTUPYIOIIE-
ro penamnero ycuiaureias Ha ocHoBe OY ¢ OgHOMOIIOCHOM IepenaToy-
HoM (ynkuuen npu 10%-i 30He AMHAMUYECKON omMOKu (g, =0,1) u equ-
HUYHOM KO3 (ULIMEHTE Nepeaun HapsHKeHUs
tyCT z2,3'[:1, (1)

rIe o, =71, =2nf, — MaJOCHTHAIbHAS YaCTOTa MEPENATOYHON (YHKIUH

KO3(ppuLMEeHTa YCWICHHUS N0 HANPSKEHUIO CKOp-
PEKTHUPOBAHHOIO paszoMkHytoro OV (4acrora eau-
HUYHOI'O YCUJICHUS).

[Ipn 5TOM 3aHWKEHHas OLEHKa 9,  MOXET OBITh MOJIydeHa IO

BBIX

bopmyuiie:
U U
8Bmx ~ 2 x 2 N 0743(D1UBHX s (2)
ter 237
rac UBbIX — aMHHI/ITYI[a BBIXOJHOI'O HaHpH)KeHI/IH OY, HpH KOTOpOﬁ HpO-

U3BOJUTCS OLICHKA 3

BBIX °



Eciu npeanonoxuTe, 4To B UACAILHOM CIyd4ae MAKCUMaJIbHOE 3HA-
gyeapue U =U ~ E_, rne E, — Hanpsbkenue nutanus OY, TO Teo-

BBIX BBIX . Max

PETUYECKH BO3MOKHAA MAKCUMAJIbHAsI CKOPOCTh HAPACTAHUSI BBIXOJIHOTO
HanpsHKEeHUsT ujeanbHoro (nuHeitHoro) OV, uMerlero HEKOTOPYH 3a-
JAaHHYIO IUIOAAs ycuieHus Q =, =2nf,, omnpenensercs no npudIu-
XKEHHBIM (popMynam:

E(+)

1(3:1)X.max N R 29’7]?‘<‘1('1+)f1 4 (3)
2,31,
E(—)

1(3;1)X.max N R 277E1('I_)f1 4 (4)
2,31,

rae E | EY) — manpsikeHne mONOXUTENBHOTO M OTPULIATENILHOTO HCTOY-
HUKOB IIUTAHUS.

Tak, manpumep, npu f; = 50 MI'm u E'”=15 B momydaem, 4to

9 =2025B/Mkc. OqHako peanbHOe ObICTpoelicTBUE TUIIOBEIX OV ¢

BBIX. max

fi=50 MI'n Ha 1-2 mopsiika MeHbIIIE, YeM peaJbHOE OBICTPOJCHUCTBUE
uaeanbHoro OY u3-3a HENMMHENHBIX PEKUMOB PabOTHI €ro KacKaioB.
Beenenue B OY HenuHelHbix koppektupytomux neneit (HKL) mo-
3BOJIAET MPUOIU3UTH €0 PeanbHOe OBICTPOJAEHCTBUE K MPEECTLHOMY TEO-
perndeckomy (3), (4). OnHako, Kak MoOKa3aid UCCIEI0BaHUs, IPU MOBBI-
HneHHbIX 3HadueHusX f; >50-100 MI'n B OY ¢ HKIl nabntonaercs auHa-

MHUYCCKaA aCUMMCTPHA — CYIICCTBCHHO HCOJANHAKOBBLIC 110 BPCMCHH YCTa-
HOBJICHUS U 3 MNEPEXOIHBIC ITPOUCCCHI AJIA IMOJOXKHUTCIbHBIX U OT-

BbBIX . Max

pULATEIIBHBIX UMITYJIbCHBIX BXOIHBIX CUTHAJIOB.

B nmanHOM paspene paccMaTpuUBAOTCS NMPUYUHBI 3TOrO SBIICHUS U
NaéTcsl CpaBHUTENIbHASA XAPAKTEPUCTHUKA PsJia BXOJHBIX KaCKaJ0B OBICT-
poxneiicTByromux OY no fMHAMHUYECKON aCUMMETPUH.

B Hauajo x coaepxaHuIio

2.2. PenTnHroBas oueHKa AMHaAMU4eCKUX napameTpoB
BXOAHbIX KackagoB

B nacrosimiee Bpemst uzBectHo 6onee 100 6azoBbix cxem auddepen-
nuanbHbIX KackanoB ([K) ¢ menuueliHoW koppekuuen. [Jns ymyumieHus
IapamMeTpoB nepexogHoro npomecca OY B MIMPOKOM IHAANA30HE BXOIHBIX
curHaioB B ctpykrypy HKI[ u ux Bxonnoro JIK BBOmATCS (MM MCIONb-
3YIOTCA YK€ HMMEKIIMecs) MOBTOPUTENIM UMMYJIbCHBIX curHaiaoB (ITH),
BBINOJIHSIONIME (PYHKIIMHA LEMEH COrVIACOBAHMSI CTAaTUYECKUX IMOTEHIIHAJIOB
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akTuBHBIX d7eMeHToB HKII u 6azoBoro JIK. Takum oOpa3zoM, B miepenaye
MMITYJIbCHOTO CUTHAJIa OAHOM M3 MOJSPHOCTEN (ITOJOKUTEIBHOW WIIA OT-
pulaTeabHOM) K akTUBHBIM 3jieMeHTam HKII, ¢gopcupyromum npoiecc
repes3apsana KOppekTupyromnero konaencaropa OV, Bceraa yyacTByeT Kak
MHHUMYM OJWH IOBTOPUTED HANPSHKEHUS. JTO SABISIETCA MPUHIUAIINATb-
HBIM CBOMCTBOM KAaCKaJIOB Ha OUIIOJISIPHBIX TPAH3UCTOPAX, JOMYCKAIOIINX
perynupoBaHue 30HbI HeuyBcTBUTEIbHOCTH HKII.

Kax m3BectHo, TumoBor smuttepHbid [IH xopomo nepemaér Tonbko
OJIMH U3 (POHTOB BXOJHOTO MUMIYJbCA (Ugzx), UTO HAKIAJBIBAET CBOU Orpa-
Hu4yeHus Ha (aktuueckoe ObictponerictBue OY ¢ HKI mpu otpabotke mo-
JIOKUTENBHOTO WM OTPULIATENBHOTO (DPOHTOB Uz B 3aBUCUMOCTH OT THIIA
(p-n-p uimm n-p-n) Tpanzucropa B cxeme [1H. Takasa nunamudeckas acuMMmeT-
pust OBICTPOIEHCTBYS B MOIYITPOBOAHUKOBBIX OY Ha OCHOBE MUKPOHHBIX TEX-
HOJIOTM HAaYMHAET MPOSBIATHCSA IIPU MAKCUMAIBHBIX CKOPOCTSIX HApaCTaHWs,
npesbiatonmx 9, >300+600 B/mxc. Ecnm 3, <200+300 B/Mmkc,

TO, KaK IPaBUIIO, 3TH 3P(HEKTh HE3aMETHBI.

B sron cBsasm kaxaeid JIK ¢ HKI npexgnaraerca xapakrepuzoBaThb
(HapsiAy ¢ ApYrMMU MapaMeTpamu) ell€é OJHUM KaueCTBEHHBIM IOKa3aTe-
JeM — OBICTPOJEHCTBUEM (MAJIBIM MJIM OOJIBIIKMM) MO KaXXJAOMY BBIXOIY
MIpU UJICATbHOM UMITYJIbCE CHauana Ha nepBoM (Bx.1), a 3ateM Ha BTOpom
(Bx.2) Bxonax JIK. Takum o6paszom, Te Bbixobl JIK, TOk B e KOTOPBIX
BO3pACTAET MPOMOPIMOHATBHO AMIUIUTY/E Ugx, MOTYT UMETh JIBE PEUTHH-
TOBBI€ OLIEHKH — OBITh JOCTATOYHO OBICTPOAECHCTBYIOIIMMU («XOpPOIIU-
MW», HE 3aBUCIIIMMU OT quHaMuku [TH) uiam MHEpUUMOHHBIMU («IIOXU-
Mu»), ecnu [TH HakmanpiBaeT Ha ObicTpojericTBUe OY COOCTBEHHBIE OT-
pannueHus. [Ipuuém OIUMH U TOT K€ BBIXOJ MOXET OBITh «XOPOIINMY MPH
nojaue MMNyJibca Ha rnepBbiil Bxoj (Bx.1) muddepennuanbHoro kackama
U «IIOXUM», €CJIM UMITYJIbC MOJAETCs Ha ero apyroi (Bx.2) Bxog.

YuureiBasg, 4T0 yHUBEpCaIbHbI OY HODKEH OJMHAKOBO XOPOLIO
paboTaTh Kak B peKMME MHBEPTOPA, TAK U B PEKUME MOBTOPUTEII CUTHA-
noB, Takasa ouneHka cBorctB JIK ¢ HKI oka3piBaeTCsl mone3HOM: OHA I10-
3BOJIAET OOBSICHUTH €ILIE OJIHY IPUUYNHY HEOJUHAKOBOTO OBICTPOIECHCTBUS
OV B IByX €ro OCHOBHBIX CXE€MAaX BKJIFOUEHUS, a TAKKE ACUMMETPHUIO NPU
OTpabOTKE pa3HbIX (POHTOB BXOJHBIX CUTHAJIOB.

JluHamuueckyro acumMMeTpuio J1roodoro JIK MoxHO onucaTh peHTHH-
roBO# Tabnuilel, umeroniei Tpu 30HbI (puc. 3). IlepBast 30Ha TaOIUIIBI Xa-
pakTepu3yeT MOPAIKOBBII HOMEp BbIXO/a U (pa3y €ro curHajiga mo OTHOIIE-

*
HUIO0 Ko Bxoay Bx.l. Bexonel ¢ obo3HaueHusiMu Beix.,, Beix., Bbx. .

BBIX
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*
SIBJISTFOTCS MHBEPTUPYIOIIMMHU, a BBIXOJbI BhIX.;,, BbIX.;,, BbIX.
BepTUpyrOIUMU. Beixoas!l Beix.,, Bex.,, Bbix., ,, Bbix.

— HECUH-

i2.m
om CcorjiaCoBaHbI

C MOTEHUUAJIOM IIMHBI MOJIOKUTEIBHOrO UCTOUYHNKA nuTaHus +Ey, a BbI-
X0/]1bl, 0003HAUYEHHBIE 3HAKOM (*), «TIpuBsI3aHb» K —Ej,.

D

ox. xop.®)
BI:IX.il BBIX.i2
xop.®) ox.
BBIX.il‘?—m
Bx.1 JIK ¢ HKII Bx.2
u @ ( )u © <L (L u )um(-)
BI:IX.*il BLIX.*iz

1
BBIX

max

0)

Puc. 3. ITpumep dhopManibHOM 3aMMCH PEUTHUHTA BBIXOJIOB
mudPepenunansaoro kackaga ¢ HKL] (a) u mepexoauslil mpoiecc
«XOPOULIEr0» U «II0XO0r0» BbIX010B (0)

B BepxHel mpaBoM 4YacTH PHUCYHKA 3a yKa3bIBAETCS PEUTHUHIOBAs
OLICHKA JAMHAMUYECKUX I[apaMeTpOB MpPHU OTPAOOTKE MOJIOKUTEIBLHOIO
(xop.”, mrox.”) wmm orprunarensaoro (xop.”, mrox.”) nmmynsca, mocry-
naromero Ha nepsbid BxoA JIK. B HUKHEN yacTh pUCyHKa 3a IPUBOJINTCS
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PEUTHHIOBas XapaKTEPUCTUKA TOTO K€ CAMOI'0 BBIXOJa ISl Ciiydasi, Koraa
BXOJHOW MMITYJIbC, UMEIOIINI MOJOKUTEIbHBIE U OTPULIATENIbHBIE 3HAYE-
Hus, nogaétea Ha Bropout Bxoa [IK (Bx.2). CnenyeT oOpaTuTh BHUMaHHUE
Ha TO, YTO 3/IECh HE OTPaXaloTCs TUHAMUYECKHE CBOMCTBA BHIXOJA MPH
YMEHBILIEHUHU €r0 TOKA 0 HYyJs (3allMpaHUM TPAH3UCTOPOB), TAK KaK OHU
HECYIIECTBEHHO BJIMSAIOT Ha AMHAMUKY OV B pexuMe O0JbIIOro CUrHaia.

Paccmotpum B KauecTBe nmpuMepa pEUTUHTOBbIE OLIEHKU JTUHAMUYE-
cKkux napameTpoB psana KoukpeTHsix [IK ¢ HKLI.

B cxeme (puc. 4) BXOQHON MMITYJIbC MOJIOXKUTEIBHOU MOJISIPHOCTH
Ha 0a3ze VT1, HecMoTps Ha Hanuune EMKocTU C,, TOCTATOYHO OBICTPO TIe-
penaérca Ha 6a3zy VT7. Ognako sMUTTEpHBIN oBTOpUTENb V17 nepenacét

dpont u'? B Hemb 6asel VTS5 ¢ 3a0epkKKOMH, KOTOpask OIPEAEISAETCs IPO-
M3BOJHOM I, /C,, 9TO NPUBOIUT K CPABHUTEIHHO MEJIEHHOMY YBEIHYE-

HHUIO TOKa KosuiekTopa VIS m VT4 Bo BpeMs IepexomaHOro mpoiecca B
OY ¢ JIK (puc. 4).

Berx.il mox() o o | Bex.12 xop(-) +
xop(-) wiox(+) C)
I2
VTS ) - VT6 '
|
R1 S Cyx
3.
— 1
R2
VT3 L= VT4 7 VDI
VT1 VT2 j
Bx.1 o—= : QBX.2
! ¥ VT7
I, ) | c
e | 20p0) 1 I s
BIX.;; TIox(+) o} o} BIX.;, xop(-)
o -

Puc. 4. TudppepeHunanbHblii BXOJIHON KacKajl
obicTpoiericTByromiero OY ¢ BHICOKUM MOAABICHUEM CUH(A3HOTO CUTHAJIA
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[1o9TOMY BBIXOZBI BBIX., M BBIX, 11 JaHHOrO (GPOHTA UMEIOT
IJIOXYI0 PEUTUHIOBYIO OLIEHKY. B TO %€ BpeMs oTpHUIaTEIbHbBI UMITYJIbC
Ha Bxojzie Bx.1 nocratouno ObICTpo mpeoOpaszyercst B MPOMOPIMOHATbHBIE
NpupaneHus Toka kowekropa V16 u VI3, 4To 1o3BOJAET MIPUCBOUTH UM
XOpOIIUN PEUTHHT. AHAJOTUYHO MOXHO MOKa3aTh, YTO ()POHTHI TOKOB B

[IeNH BBIXOMOB BBIX., m BBIX., cmaGo 3aBHCAT OT osicTponeiicTBust 1TH
Mpu 1ojaye Ha BXxojJ Bx.2 oTpunarenbHOro ummyibca. Takum oOpazom,
Ha 0a3e pacCMOTPEHHOM CTPYKTYpPbI MPUHIIMITUAIBHO HEBO3MOXKHO (0€3 Jaiib-
Hellero ypenudeHus: OvictponeiictBus [1H) co3ganue yHuBepcaibHOTO
cBepxObicTpoaericTByomero OV, oquHakoBO XOpOIIO OTPadaThIBAIOIIETO
MMITYJICHBIE CUTHAJbl KaK MOJOKUTELHOM, TaK U OTPULATEIILHOW TOJISIp-
HOCTEW KakK B PEXKMME MHBEPTOPA, TAK U B PEKUME MOBTOpUTENS. Jnanazon
9 =90)  ju1a maHHOMN CXeMBl, KaK, B IPHHIIUIE, ¥ JUIS APYTHX MOTOOHBIX
cxem JIK ¢ HKII Ha onHakoBoi 3JIeMEHTHOM 0a3e, OrpaHuyeH 3HAYCHUSIMU
400+ 600 B/Mkc. Ecmm Heobxomumo noinyants 3, =1000+3000 B/mke, TO
cienyeT oOecreunTh OOJee BBICOKME JAMHAMUYECKHE MapaMeTpbl SMHT-
TEPHOTO MOBTOPUTEIA Ha TpaH3ucTtope V17 ambo MpUMEHUTh CTPYKTYp-
HbIE METO/bl YCTPAHEHHUS TMHAMUYECKON aCUMMETPHH.

AHanornyHeIiMM cBoMicTBamMu oOianaet u apyroit JIY ¢ HKII (puc. 5)
c 9, =200 B/mkc.

BBIX

Bex.il Xop(t) Brex.i2 mox(-)
IoX(-) xop(+
o
@
VTS VT -

: Bx.2

—O
uld) < > uy

T

O -

B

VT3 VT4

Puc. 5. Jlunamudeckass aCUMMETPHUs BO BXOJIHOM KAaCKaJie
osicTpoaeiicTByromiero OY K154V /14

IoX(-)
xop(+

*
Beix,

x.1
> u
71

B Hayajo x coaepkaHuIio
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2.3. ApxuteKktypa cBepxobicTpoaencteyrowmx OY

YcrpaHeHre OTMEYEHHOM BBINIE JTUHAMUYECKOW acUMMETpUU 0e3
yKecToueHus: TpeboBaHuil k ObicTpoaericTBuio [TH Bo3MoxkHO myTéM ma-
PaJUIENBHOIO BKJIIOUYEHUS JABYX HJICHTUYHBIX IO CXEME, HO IPOTUBOIO-
JIOKHBIX 1O TUIY IPUMEHSIEMBIX TPAH3UCTOPOB AU PepeHIINATBHBIX YCU-
mutenent JIY1, AY2 ¢ HKI (puc. 6), a Takke HaaJIeKaIero CyMMUpPOBa-
HUSI BBIXOJIHBIX TOKOB «XOPOIIMX», MPUYEM CUH(A3HBIX, BBIXOJO0B, COTJIa-
COBaHHBIX IT10 IMOCTOSIHHOMY TOKY C OTHOMMEHHBIMY IIMHAMHA UCTOYHHUKOB
ITATAHUS.

oBx.1M

()
Brix. Xop
* %, | xop®
xop™
Y1
xop™ | c
Broix.
» BY O
(+) )
Xop(') Boix. | XOP Xop
23 Xop(Jr) Xop(‘)
JIY2 .
xop®)
A (_)
OBx 20) Brix. Xop
%2 | xop™

Puc. 6. CtpykTypa yHUBEpcalbHOTr0 ObICTpoelcTByomEero OY
0e3 TMHAMHYECKOU aCUMMETPUH

Takoe ycnoxxHeHue cTpykTypsl OV onpaBiaHO B TOM cllydae, KOrjia
HeoOXOIMMO MONYYHTH IpejiebHble 3HaueHns 97 | 90 kak B pesxxuMe uH-

BBIX 2 BbIX

BEPTOPA, TAK U B PEKUME MOBTOPUTENA. DYHKIIMM CyMMAaTOpOB TOKOB X,
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¥, MOTYT BBIIIOJIHATh BXOJHBIE LIEN TUIOBBIX aKTUBHBIX Harpy3ok (AH)
(MOBTOpUTENENH TOKA), & CYMMarop X, JIETKO peanu3yercs Ha 0asze ABYX
coequHEHHBIX MO Bbixoay AH. B pesynbrare B OV co ctpykTypoi (puc. 6)
obecrnieunBaeTcsi BbICOKOd(P(PEeKTUBHOE (hOopcUpOBaHUE Tpoliecca mnepesa-
psAna KoppekTupyrouero koaaencaropa Cy B HEIMHEWHBIX PEKHMax, HE
3aBUCSIIEE OT OBICTpOiecTBUs ToBTOpUTENel HanpsbkeHus B HKI IV 1
nJ1Y?2.

Ha ocnoBe mannwix JIK (puc. 6) Bo3moxHo noctpoenue OV, y ko-
TOPOr0 CKOPOCTh Mepe3apsiia KOpPpeKTUpyrolero kKonaeHcaropa Cy He
OyJeT OrpaHUYMBATHCS AMUTTEPHBIMU MOBTOPUTEISIMU LIETIEH HETUHEH-
HON Koppekuuu. [Ipumepom Takoro cxeMOTEXHUYECKOTO PELICHHS, BO3-
MOHOCTH KOTOPOTO, K COXKAJICHUI0, MPAKTUYECKN HE UCIIOIb30BAIUCH 11O
pANy NPUYHH, SABISIETCA onepanuoHHbld ycrinrens K154V /1, pedtunr
BbIX0J10B JIK KOTOpOro mokaszaH Ha PUCYHKE 7.

QR © ™

xop(+) mwi(-)
Bmxi1~1 \V Y/ Bmxi2~1

() o 0

() Brix xop()
i2.2 wi(+)

xop(-)

VTI1.1

Bx.1 O

ulp) ( 1 uly

VD1.1

Puc. 7. PerrtuHroBas orieHka BBEIXOJOB BXOJHOI'O Kackaja
osicTpoaeicTByromero OY K154V /11 (HA2700)
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B HéM 3a c4€T 00BbEIMHEHMS «XOPOLINX» BbIXOAO0B B 1Y BrIX., , U

Brix.; ,, BbIX.,,, U BbIX.,, AByX nu@@epeHIuaibHbIX YCUIUTENEH ¢ pac-

IIMPEHHBIM JIMAaNa30HOM aKTUBHOW paOOThl U OpraHU3alMU Mepelaun ux
TOKOB B €MKOCTh KOppeKiuu Cyx MOXXHO ocnabuth BiausHue [IH Ha ObicT-
pPOACHCTBHE MPHU Pa3HbIX cxeMax BKIOYeHHS OY U MOJISAPHOCTSIX CUTHA-
na. [1on0XUTENPHO OLEHUBASI JUHAMUYECKHE CBOMCTBA CTPYKTYPBI BXOJ-
Horo JIK OV K154VY /1, cienyer, oqHaKO, OTMETUTh, YTO €€ MOTCHIIH-
aJbHbIC BO3MOXXHOCTH B JaHHOM OY COBEpIIIEHHO HE peaii30BaHbl, TaK
Kak (akTuyeckas CKOPOCTh HapacTaHUsl BBIXOJHOrO HampsbkeHus OY
K154VY /11 okazanace HebombIoit (15-20 B/MKkc).

PaccMoTpuM Ha mnpumepe pazIMYHbIX BapUAHTOB COCIUHCHUS
(PyHKIIMOHAJIBHBIX Y3JI0B U3 TUIOBOro Habopa noacxem OV (puc. §), co-
nepxaiux napamuiensHoe Brirodenue asyx JAY ¢ HKL (puc. 9), Bonpoc o
CTPYKTYPHOM CHHTE3€ OBICTPOACHCTBYIOIIETO ONEPAIMOHHOTO YCUIIUTEIS
0e3 TMHAMHYECKON CUMMETPHH.

____________ HTI1 har2
i | E i E o +
| kq Vi ¢ 2 W a
i —O o— !

@) @ N

Bx.1 BX.KacKaz | Bx.2
oe3 J1A
D4

D3 (0] A*(_) i i B*(+) Q
S 1 < 2 Lo T4
Ji BENS NN —
: L C3” Cc4* ! :
; V4 A4 ;
: a a .

Puc. 8. ba3zoBblii HA00p PYHKIMOHAIBHBIX Y3JI0B
cBepxObIcTpoaericTByoniero OY
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B kauectBe nogcxem JAY1 u JIY2 MoXeT UCMOJIB30BATHCA ITUPOKHUIA
kinacc auddepennuanbubix yewuteneid ¢ HKIL, umeronux pedTUHTH
OIICHKH BBIXOJIOB, COOTBETCTBYIOIINX CXEME PUCYHKa 9.

) | AY Bexi, B™ o Berx.i,,, | (-)
(-) (1)
() Bhix.i | § Beix.i,, Bmx.i ,Q O Brix.i, O
B 1LEG)
n-p-n g p-n-p

BBIX.*iI.IO (H) OBbIx."i,, BpIX."i, () OBHX'*iz.z
(+) )
() *(-) l * s ()
o) A BHX‘*I.I-Z Beix.,,,0 B 8

Puc. 9. Tunosie peUTUHTY BBIXOA0B BXOAHOTO Kackaga OY
Ha OCHOBE MapaJUICIIbHOTO BKIOUYEHHUS
nByx cummerpuunbix Y1 u Y2 ¢ HKIQ

Brixonsl moBroputenein Toka I1T1 u I1T2 (I[l*, I[Z*) XOPOIIO CO-
INIACYIOTCS € IIMHOW OTPULIATENIBHOTO UCTOYHUKA MUTaHUs, a BbIXoAbl /13,
4 — nonoxwurtenpHoro. Creayer 3aMeTUTh, YTO HEKOTOPBIE IMOICXEMBI
nopropurenert Toka I[IT1-1IT4 B wacTHRIX ciydasix MOTYT HE HCHOJIB30-
BaThCA. YUWTHIBasE (pa30BbIE COOTHOIICHUS CUTHAJIOB Ha OO0OOIIEHHBIX
seixomax A” u A'O, B® u B, a rarxe MHBEPTUPYIOIIHUE CBOMCTBA I10-
Bropurenet Toka [IT1-11T4, MOXHO CHUHTE3WpOBaTH TPU OCHOBHBIE
CTPYKTYpHBIE cXeMbl ObIcTponaeicTBytomux OY 0e3 auHaMu4ecKou
acummeTpuu (Taoun. 1).

15



Taonuna 1
OcHOBHBIE CTPYKTYPHBIE CXeMbI CBepXObIcTpoaecTBYOIUX OY

HAa OCHOBe 0230B0ro Ha0opa GyHKIMOHAJIBLHBIX y3J10B (pHUC. 8)

Ba-
- CtpykTypa 66IcTpoeiicTBytomero OY Wus. | Henns.
p PYKTYP pon YIOIII sxon sxon
auT
! A €l Al ca 4 Bx.1 Bx.2
Brix
2 Bx.1 Bx.2
Brix
A C3” 13 2 n2*
3 B™ C2 2 BX(') BX(+)
GG
Brix
c4*
g O O

Ha pucynkax 10, 11 u 12 npuBeneHbsl mpuMepsl UX MPAKTHYECKOU
peamns3annu. B kadecTBe BXOJHBIX KacKaJOB, HE MMEKOIIUX JUHAMUYE-
CKOM aCUMMETpHUH, LEIECO00PA3HO MCIOIb30BATh APXUTEKTYPHBIE pelle-

HUsI, pACCMOTpPEHHBIE B [1, 2].
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....mom2 .mm
s i s 0+
Vi AV !
~\ ! C2 ! ‘e
DN
A(')T Brix.2
J_ » By O
- +
BXI() BX.KaCKa}I BX2( ) — CK J_
6e3 1A s
D4
wo b o e |
c4* | N
1 SZ !
: ! o -

Puc. 10. IIpumep peanuzanuu osicTpoaeicTyromero OY

CO CTPYKTypHO# cxemoit Ne 1 (Tabi. 1)

CrpykrypHas cxema (puc. 11) siBisercss mo CyiiecTBy MHOTOKa-
HAIBHOW CUCTEMOM C Pa3HOM HMHEPIIMOHHOCTHIO KAHAJIOB, YTO OTpPHIIA-
TEJIbHO CKa3bIBAETCS HA BPEMEHU YCTAHOBJIEHUS MIEPEXOAHOTO Ipolecca.

___________ T2 oTe
! : | : o +
’ Vi '\ !
' ! 2 ' !
| j— | < a8
i : i N
__________ C_'l | |
) (+) *
A T B Brix.1 D2 Brix
» BY ‘o)
- Bx.2™ nE
Bx.10) Bx.kackarg CK 1
0e3 1A I
D4
A*O) B*) L
c4" ! % |
| N
a3 ¢ iy |
3"} i Lo i
'/ |
! : o-

Puc. 11. Ilpumep peanuzanuu OV crpykrypHOit cxembl Ne 2 (Tadu. 1)
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: i o +
C2 | '
x
| N
Lo | ]
AO B® - a2
&)
OHNG)
[GHEC)
O]
Bx.10 ) Bx.2(™ Beix.1 ‘[ Beix
o—> JK «——o0 N » BY —o
+ - CK
3 s T T
& nr2 | 14
* B0 O [0 T 1
A c4* | -
| N
VA |
| —o -
L

Puc. 12. YHuBepcanbHbIil CBEpXOBICTPOAEHCTBYIOINI ONepaliOHHBIHI
YCUJIUTEINIb C MUHUMAIIBHOM <«QJIEKTPUUECKON JITUHOW
JUTSl ”THBEPTUPYIOIIETO U HEMHBEPTUPYIOIIETO BKIKOYEHHIM

Cnenyer 3aMETUTB, UTO BCE CXEMbI UMEIOT HECKOJIBKO KaHAJIOB IIe-
pellayd CUTHAJOB, OTJIMYAIOIIMXCSA TaK Ha3bIBAEMOMU (QJIEKTPUUYECKON
JIUTMHOWM», XapaKTEpU3YIOIIEW YHCIO KackKaaoB ycuieHus. [Ipuuém cxema
Ne 2 mmeer MUHHMMAJBHYIO <QIEKTPUUYECKYIO UIMHY» JJISI HUHBEPTUPYIO-
niero Bxoja (TpW KackaJa yCWICHMS, BKItOYas Oy(QepHbI yCHIHMTENb
(BY)).

Crpykrypa Ne 3 ornmyaercss OMMHAKOBBIM YHCJIOM KacKaJOB yCHIIE-
HHSI CUTHaJa B OCHOBHBIX cxeMax BKIIO4YeHus OY W Ipu MUHUMAIIBHOU
CJIO)KHOCTH OTHOCHUTCA K YUCITy HauOoJsiee NePCIEKTUBHBIX.

JlanbHEeHIMM pa3BUTHUEM TEOPHUM CTPYKTYPHOI'O CHMHTE3a CBEPXOBbI-
crponeicTByromux OV sBisieTcss paccMoTpeHue 0Oosiee OOIIMX MpaBHII
COEIMHEHUS JOCTATOYHO OOJIBIIOTO YMCIa PA3IMYHBIX MO CBOMCTBAM BbI-
x010B napasienbHo Bkou€HHbIX JIK ¢ HKII.

Paccmotpum nyTH pelieHus 3Toi npoosieMbl Ha TpUMepe KOHKPET-
Horo JIK Ha OCHOBE KOMIUIEMEHTAPHBIX KACKOJIHBIX YCUIUTEIECH C HEJU-
HEWHOU Koppekuuei (puc. 13).
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Beix.i, | o oBBIX.1, |

o +
VT3.1 VT4.1<> o
R1.1 N
—__ 1
R12 \/ VDI1.1
1
L T
VTS.1 | VTI.1 VT1.2 VT6.1
e .
N 1
"
(@] (@]
N %o A ko
Brix. 1 Iz,l VT7.1 Brix. 1,
Bx.1 Bx.2
o——1 } -0 +——oO
o+ +
/\
A .
Boxi, 22 C) VT7.2 Bexd,
: (@]
(6]
VT5.2 VT1.2 VT22 ™% VT6.2
" N
N S,
R2.2
L T
R2.1
— \/ VD2
“a "
VT3.R VT4.2 () I,
(@] (@]
%, %o O -
Brix. 1, Brix. 1,

Puc. 13. [Ipumep napaiuiessbHOTO BKIOUYEHUS ABYX Y
Ha N-p-n U p-n-p TPaH3UCTOPaAX

HevictButensHo, y MHOTUX cxeM JIK ¢ HKII, kpoMe OCHOBHBIX BBbI-
XOJO0B, B LEIMSIX KOTOPBIX B CTATUYECKOM PEKUME MPOTEKAIOT HEKOTOPHIC
HEPABHBIC HYJIIO KOJJIEKTOPHBIE TOKH BBIXOJHBIX TPAH3UCTOPOB 0A30BOT0
kackazna (Ip), cymecTByroT «ocoObie» ciaboTtouHble BeIxonl 1eneit HKII.
Nx ocHOBHasi OCOOEHHOCTh — IMPAKTUYECKU HYJIEBOW CTAaTMUYECKUU TOK
(I, =0,1+10MKA), 9YTO HE MO3BOJSIET CTPOUTH C UX MCIIOJIB30BAHUEM LICTIN
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YCTAHOBJIEHUS CTaTHMYECKOTO PEXUMa TPAH3UCTOPOB MOCIEAYIOIIUX Kac-
kas0B. OgHAKO B JUHAMHYECKOM PEXKHUME KOJUIEKTOPHBIE TOKH TpaH3U-
ctopoB HKII 115t omHOM M3 NOIPHOCTEN Ugy CYIIECTBEHHO BO3PACTAIOT, YTO
CO3JaET YCJIOBUS JUIsl BBEACHUS TONOJHUTENBHOIO KaHaia (OpMUPOBaHUS
MIPOLIECCOB TIepe3apsaa KoppekTupyromero konaencaropa OY. Ha pucys-
ke 13 npuBeneHa cxema BXOAHOro Kackaga OV ¢ TakuMU «ClIa00TOUHBIMID)
B CTAaTHYECKOM PEKMME BbIXOaMHU, KOTOPbIE 0003HAUYEHBI 3HAUKOM « A ».

Ha pucynke 14 npuBenensl peitunru Bcex BbixoqoB K (puc. 13) u
OJIMH U3 BapUaHTOB UX coeauHeHus. Ha ocHoBe cxeMbl pucyHka 14 Bo3-
MOXHO TOCTPOEHHE CBepXObIcTposecTByromux OY co CTpyKTypamu,
MPUBEEHHBIMU B Ta0uIe 1.

+ -
IO (—)- A(-) B(+) IO -(—)-
-) (+)
A BBIX.iH BBIX.iZl ~
BLIX.lL2 N o BLIX.12.2
I — O o |I - n.n -~
" n-(i)- o -) 0~ o —
0
~ (+)
Bx.1 Bx.2
JIK ¢ HKI]
A BLIX.*il 5 BLIX.*iz 5 A
Brix. i ' : Brix. i
R 0 0 - I
1 = &) —
ngn=) ° (+) o ~ "o"—
~ )
&) l : : l ()
I A*O) B*® I
°(+) °(-)

Puc. 14. PeliTuHru BeIXO40B MYJIbTUBBIXOJHOTO BXOJHOI'O KacKaja
cBepxObicTposeiicTByromero OY na ocuose 1Y (puc. 13)

Takum oOpa3zoM, MpU AOCTATOYHO OBICTPOAECUCTBYIOIIUX MOBTOPH-
tensax Toka IIT1 wm IIT2 Haubonbmuii MHTEpEC MNPEACTaBIACT CHUHTE3
BXOAHbIX KackagoB ¢ HKII, y KkoTOpbIX coueTaHus peUTHHIOBBIX TAOJIHUI
BBIXOJIOB COOTBETCTBYIOT PUCYHKY 135.
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5 .. ) i
((+)) AG B (())
+
Bx.1 Bx.2
SN JIK PR

Puc. 15. OntumanbHbie BapuanThl (1—4) coueranus
peritunroBbix Tadaun JAK ¢ HKI]
JUTsL CBEPXOBICTPOAEHCTBYIOIIMX YHUBEPCATbHBIX OY
C MUHUMAJIbHOM «3JIEKTPUUECKOUN JITUHON

IIpn apyrux BapmanTtax noctpoeHus UK «3nexkTpuyeckas IIHMHAY
JK 1o ogHOMY M3 BXOJOB OKa3bIBA€TCS OOJBIIE, UYEM B CXEME PUCYHKA
13.

OnHako, B cBsizu ¢ OosbiuM pazHooopaszueM JIK ¢ HKII, B kaxxaom
KOHKPETHOM ClTydyae HeoOXOAMMO MOCTPOUTh UX PEHUTHUHIOBBIE TAOIMUIBI,
a jajee — CTPYKTYpHYIO cxeMy OwicTpoaeiicTByromiero OY ¢ camoil Ko-
POTKOHN «3JIEKTPUYECKON JJIMHOWY» JIJII MHBEPTUPYIOLIETO WM HEUHBEP-
TUPYIOWIETO BKIIFOUEHUM.

Ha pucynkax 16 u 17 noka3ana apxutekrypa ObICTPOACHCTBYIOIIMNX
OV c¢ coBmeménnbiMu (puc. 16) u pasaenéHHbIMU Jpyr OT Jpyra
(puc. 17) xaHanaMu yCUJICHHUSI MAJIOT'O M OOJIBIIOIO CUTHAJIOB (371€Ch MyTH
nepeayd Majoro CUrHajga IOKa3aHbl NMyHKTHUPHBIMH, a OOJIBIIOTO —
CIUIOLLHBIMHU JIMHUSIMU).

B nepBoM cityyae BbIXOABI AY u BY XapaKkTepU3yKTCsA HEKOTOPHI-
MU CTaTUYECKUMU TOKaMu I, # 0. B To e BpeMs 0COOEHHOCTh BBIXOJOB
mudPepeHInaTbHOr0 Kackaia co 3HAYKOM «A » B TOM, YTO MX CTaTHUYe-
CKHE TOKM OJM3KHU K HYyJt0. OJHAKO 3TU BBIXOAbl aKTUBUPYIOTCA Ha OO0JIb-
IIOM CUTHAJIE.
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X )
A0 1.1

Bx.(M1 _(-2/?”(-) () A ) Bx.(2

S

O] 12

A4

A*(-) ) U

—> OOJIBLIOK CHTHAJI
— ——» MaJIbIid CUTHAJI

Puc. 16. CtpykTypa onepanmoHHOro ycuinTelns Ha ocHoBe JIK1
(0e3 «pacuieryIeHUs» KaHaJIOB YCUJICHUS)
Y POMEKYTOYHOro Kackana [1K2

A
Brix.i
1.2 + MK o +
Baxi,, [, O] |0 |
0"— . Bx.2n

Puc. 17. Kanansl nepegayu Masoro (-->) u 00ab110T0 (—) CUTHAJIOB
B ObIcTpOnericTByoEM OY



OcHoBHBIE TpeOoBaHUs K mpoMmexyTouHomy kackany OV (I1IK), ko-
TOPBIM B OOIIIEM CITy4ae MOXKET UMETh JO IIECTH BXOJIOB:

— JIMHEWHOCTh MepeJiauyd M BBICOKOE OBICTPOJICUCTBHUE TPU TEpe-

Jlaye UMITYJIbCHBIX TOKOB 1O BXoJaM BX.2yq 1 BX. 1y ¢ ammum-
TYJAHBIM 3HAYEHUEM JI0 HECKOJIbKUX JICCATKOB MUJLIMAMIIED;

— OoJibIlIME 3HAYECHUSI BEpPXHEH T'PAaHWYHOM YACTOTHI IO KaHajiaMm
nepeayr Majoro CUrHajga, KOTOpble, KaK IPaBUIIO, TOJDKHBI
CTPOUTHCSI HA OCHOBE TaK Ha3bIBAEMBIX MEPETHYTHIX KACKOOB;

— CHMMETpPUSI CXE€Mbl MO BeJWYMHAM KOA(DQPUIIMEHTOB Ieperadu
MOJIOKUTEIBHBIX U OTPHULIATEIBHBIX MPUPALICHUNH BXOJHBIX TO-
KOB.

Paznuuue quHamuueckux napaMmeTpoB 1o Bxojam 1K cymectBeHHO
YXYJIIaeT BpeMsl YCTAHOBJICHUS MIEPEXOAHOTO IMpoliecca JJIsl MajbIX 3Ha-
yeHuil guHamuyeckoi omuoku (0,01 %).

PazneneHne KaHAJIOB Iepeaadyd Majoro U OOJIBIIIOTO CUTHAJIOB IMO-
3BOJISIET CUHTE3UPOBaTh CXeMbI ObicTpoaeicTByomuXx OV ¢ npeaenbHbl-
MM 3HAUYCHUSMH IUIOMIAJAN YCUJICHUSI U MaKCUMaJIbHOW CKOPOCTH Hapac-
TaHUS BBIXOJJHOT'O HAIIPSKCHUS.

B Hayajo x coaepxaHuIio

3. BbICTPOOEUCTBYIOLLUUE OY
HA OCHOBE «MNEPETHYTbIX» KACKOAOB

«[leperHyTelii» KacKoJ CTald B IIOCIEIHHME I'OJbI OCHOBOM IIOCTpOE-
HUSI MHOTHX IIMPOKOMNOJIOCHBIX onepanuoHHbix ycunuteneit: (MC15941,
AD797, OP90, OP42, HAS5190, AD817, AD8632, HA2539, OP1324,
HA2500). lanpbHeHIUM pa3BUTUEM 3TOM CTPYKTYphI CTajJ0 HECHMMET-
pUYHOE MOJKIIOYeHUEe ABYX AUPepeHIranbHbIX YCUIUTENEH Ha pa3Ho-
TUIIHBIX TPAH3UCTOpPaX K IPOMEKYTOUYHOMY Kackomy (AD8632). Omnako
JAHHOE CXEMOTEXHUYECKOE PEILECHUE, PACIIHUpPss MOJOCY MPOIYCKAHUS, HE
MO3BOJISIET PELIUTh MPOOJIEMY CYIIIECTBEHHOIO MOBBIIIEHUSI OBICTPOJICHCTBUS
3a CUET BBEACHUSA BO BXOMHOM Kackaa OY HETMHEHHBIX KOPPEKTHPYIOLIUX
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pyrommx nene. OCHOBHAas MPUYMHA — JUHAMHUYECKas MEpErpys3ka mpo-
MEKYTOYHOI'O KacKaJa, B 3HAUYUTEIbHOM CTEIICHU CBA3aHHAs C HEJINHEW-
HBIMU PEXKUMAMU €ro PadOTHI.

B nacrosmem paspene mpemnaraercs crpykrypa OY Ha OCHOBE
CHUMMETPUYHOTO BKJIFOUCHHSI ABYX «IEPETHYTHIX» IU(PdepeHIIUATbHBIX
kackonoB ¢ HKI[ u o0cyxaaroTcsi BOIpoChkl MOCTPOCHUSI Ha €€ OCHOBE
CBEPXOBICTPOJCUCTBYIOIMINX PEIIAIOIINX YCUIUTEIEH.

@yHKIHOHANIbHAS cxeMa nepcrnekTuBHoro OV, o0nagaromero BbI-
COKOW CUMMETPHUEN Ha MAJIOM CHTHAJIE, IPUBEAEHA Ha pUCYHKE 18a.

nriz .
i ; o +
. 11.1() IZ-lC) . Vi Bx2yy
BLIX.IH 11 P | o
Brix.1 E
= 2.1
1K [
VT3.1 VT4.1

5} : i BY

VTI1 V121 A, Beix.1 o Beix.
I ¢ _L _E 5
“ 0.1 ) CK ¢ i
Bx.1 ) Bx.2 ‘ k
O O
VT4.2 VT3.2
BLIX.*illZ % 4) BLIX.*im 27
1.2
Ne |12 22
'\ i
Ty ° -
a)

Puc. 18. Touku noakimodeHus: TOKOBbIX Bbixo 0B HKI]
(Bx.1.1k1p, BX.2.1k1p) (2) 1 OCHOBHOM BapuaHT OpraHu3aluu
KaHaJIoB nepeaayu oosbinoro curiaia B I1K puc. 18a (0)

(Ha4ya0; OKOHYAHUE CM. Ha C. 25)
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Puc. 18. OkoHuanue (Ha4ayio cM. Ha c. 24)

Ona conepxut BxonHou auddepenuumansubiii kackayg (AK) u npo-
MexyTtounbli kackaa (VT3.1-VT4.2, IIT1.1, IIT1.2), koTtopsie obecrie-
YUBAaIOT MHOT'OKAaHAJIbHOE YCUJICHUE CUTHAJA, a TaKXke BBIXOJHOU Oydep-
HBII ycuiuTeab. B o0mieM citydae mpoMeKyTOUHbIA KackaJ umeer 6 BXo-
nos (1.1, 2.1, 1.2, 2.2, Bx.1.xki, BX.2.px11) ¥ OIHY CyMMUPYIOIIYIO TOUKY
— y3en «BbIx.1», K KOTOpOMY MOAKIIOYAETCS KOPPEKTUPYIOIINIT KOHJICH-
catop Cy. Bxoawr 1.1, 2.1, 1.2, 2.2 — manocursansubie. OHU HE oOecrie-
yuBatoT nepenavyy Ha BbixoJl I1K (Brix.1) Oonbmmx npupaiieHuil BEIXO-
HbIX TOKOB JIK, mpeBbimarommux cratudeckue ypoHu I, I, L2, Lho.
NMeHHO Takas cuUTyalus BO3HUKAET B TOM Cllydae, €Cld B CTPYKTYpPY
BxoaHoro K OVY BBOAATCS HEIMHEWHBIE KOPPEKTUPYIOIIME LENU s
paclIMpeHusl ero auana3oHa akTUBHOW padoTtsl (puc. 18). Ecinu Bo BXoj-
Hoit JIK OV (puc. 18) dopmansuo BBectn HKL, pacmmpsronime nuana-
30H aKTUBHOM pabOThl OTHOCUTEIBHO BCEX €r0 YEThIPEX BBIXOJIOB, TO ObI-
crpoaercteue OY He U3MEHHUTCS, TaKk Kak TpaH3ucTopsl VI3.1-VT4.1 u
VT4.2-VT3.2 "He obecnieyat nepenauy k y3ny «Bbix.1» TokoB JIK, eciau
OHU IPEBBIIAIOT BeJMYUHBI 1) 1, I 1, [1 2, [15.
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Takum 00pa3om, H3-3a HEIMHEHHOTO pexkuma padbotsl [IK cxembl
OV (puc. 18a) TpaguninoHHas HEJIWHEWHasT KOppekius Bo BxoaHoMm JIK
oka3zbiBaeTcs HedPhexkTruBHOU. [10ATOMY HEOOXOUMO JAOMOJHUTETBLHBIMU
CXEMOTEXHUYECKUMU MPUEMAMU PELINTh MPoOJIeMy Mepeladyd B EMKOCTh
Ck Oonbmux curHanoB. [IpencraBnennas Ha pucyHke 19 crpykrypa 11K
COJIEP’KUT JOTOJHUTEIbHbIC HEJIMHEHHBIE KaHallbl NepeJayd TOKOB CO
BxonoB 1.1, 2.1, 1.2, 2.2 B y3en «BbIx. 1».

TIT3.1 TIT1.2
o+
I C) I () VDN2.1
1.1 20Y/ 7 YV YV
1 p
o ]
in.Z.l X'HT}I
L .
o— < ' BX.ZHI<H
le.l.l \‘I K BLIx.3.l$ ¢1
VDNll BBIX.1.2
VT3l ‘L+Ecl VT4.1 '
Brix.1
« 1°
BBIX. 1.1 CK
VT4.2 VT3.2
VDN1.2 {777 l
Bx.lHKH P -E S 1.3
N
VDN22:
TIT1.1 TIT3.2
Bx
"TIT3.2, 2.2
\V4 Vi b
IIZCT) CT)I
o -

Puc. 19. MoanduumpoBanHas cxema IpoMeKyTOUHOro kackajaa OY
C apajuieIbHBIMUA KaHaJIAMHU MepeIadynd MaJIoro
(VT3.1,IIT1.1, VT4.1, VT3.2,1IT1.2, VT4.2)
u 6onpmoro (VDN2.1, I1T3.1, IIT1.1, VDNI.1, ITT1.2, VDN1.2, IIT1.1,
VDN2.2, I1T3.2, IIT1.2) curnanos, pekoMeHxyemas Jjisi padoThl
¢ JIK 6e3 «pacuienienns» TOKOBBIX BBIXOJIOB

Ha manom curnane guoansie nenoyk VDN 3akpbIThl M HE BIMSIOT HA
paboty cxembl. Takoil pesxruM 00ecredyruBaeTCs COOTBETCTBYIOIIMM BEIOOpOM
YHCJIa p-Nn MEPEXOJIOB B ITHUX ABYXIIOJIOCHUKAX, A TAKKE CTATHYECKUX
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HanpsokeHuit E.j, Eq. Kak Tonbko BxomHoi Tok IIK, Hampumep igx1.1,
MPEBBICUT COOTBETCTBYIOIIMN cTaTnueckuil ypoBens I (b1, 112, I22), TO
Tpan3uctop kackoaa VT3.1 (VT4.1, VT4.2, VT3.2) BoaAET B pexKUM OT-
ceuku, guoaHas nernodyka VDNI.1 oTkpoercs u co31acT NpakTUYECKH JIU-
HEWHBIN JIOMOTHUTENIBHBIN KaHA! Tiepeiadnd 00JbIINX BXOAHbIX TOKOB [1K
B y3ena «Bbix.1». B psaae cmydaeB nmoacxemsl 11T3.1, I1T3.2 moryr orcyrt-
CTBOBaTh, XOTS HEOOXOIMMOCTb BBEJCHHS JHOJHBIX OTrpaHUYUTEIICH
VDN2.1, VDN2.2 ocrtaércs.

Ha pucynke 20 mokaszaHbl KaHajbl MEpeayd MaJIbIX M OOJbIINX
curHaisioB B [IK (puc. 19), koTopslii siBisieTcst 60Jiee OOIUM CIIy4aeM I0-
ctpoenus I1K (puc. 18a).

1Bx.l.l
- (D Bx.2HKLI

.1l o—————»0

Brix Beix

Puc. 20. I'padsl nepenaun mainbix (a) u 0onbimnx (0) CUTHAJIOB
B IIPOMEXYTOYHOM Kackaze (puc. 19)

3ameuaTenbHas 0COOEHHOCTh CTPYKTYpHI (puc. 19) — Hanmuuue AByX
cumMeTpruuHbiX BxogoB Bx.1.HKII, Bx.2.HKII, na kotopbsie MOryT moja-
BaThCsA BBIXOJIHBbIC TOKH Ileneil HenuHeiHon koppekuuun JIK (puc. 180).
IIpu sTOM HanOoJiee MPOCThIE CXEMOTEXHUYECKUE PEIICHUS TIOy4aroTCs B
TOM ciy4ae, korjaa B cxeme JIK ygaércsa «ymanute» apyr ot apyra («pac-
HIEMUTH») KaHaJbl Mepeladyd Majioro M OOJBIIOr0 CUTHAJIOB. Toraa mabii
cUrHaJl OyeT nepeaaBaThes 1o TpaauimonHbiM 1ersMm [IK (puc. 20a), a
Oosibiioi — Ha BXojbl moBTopuTeneit Toka [1T1.2, IIT1.1. Pemenue stoit
3a7a4u CBOJIMTCS K TaKOMYy MOCTpoeHHuto BxoaHoro /K, mpu koTtopoMm Ha
Bxoaax Bx.1.HKIL, Bx.2.HKI] 6ynyt cdopMupoBaHbl TOKOBBIE CUTHAJIBI,
MIPOMOPIIMOHAIIBHBIE aMIUTUTY 1€ BXOAHOro HampsbkeHust OY MOnIoXKUTEb-
HOM U OTPULIATEIILHOM MOJSIPHOCTEN B IIMPOKOM JIMAIIa30HE €r0 M3MEHEHUS
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Kak 1o nepsomy (Bx.1), Tak u nmo Bropomy (Bx.2) Bxogam. BaxxHoe 3Ha-
YEeHHUE IPU 3TOM UMEIOT JUHAMHUYECKHUE IapaMeTPhbl BBIXOJIO0B, B YaCTHO-
CTH BpeMsl HapacTaHus (PpOHTa UMITYJIbCa, KOTOPOE JOJKHO ObITh 3HAUM-
TEJIbHO MEHBIIE, YEM BPEMsI HapacCTaHUs BBIXOAHOrO HampspkeHus OY ¢
JAHHBIM BXOJIHBIM KackajoMm. B mHoM ciyuae s¢ddexktuBHocTh HKI] Oy-
JIET HEBBICOKOM.

[Ipumep nocTpoeHus: 0000MIEHHON cXxemMbl MyJbTUBbIXOAHOTO [IK ¢
«paCILICIUIEHHBIMIY KaHajJaMU Mepelladyd MaJloro U OOJIbIIOr0 CUTHAJIA
IIPUBEJEH HA PUCYHKE 21.

ey o - o +
BIX.1, | "o —— no" —= .
L L, <> —(_)VT Boix.1, ,
VT6.1 BLIX.iH VDI1.1 BH 1 VT7.1
RI.1 lh— A\ R2.1
VT3.1 VTI.IJ VT2 VT4l
P
VTS5.1 BLIX 1
A Il.l ~
Boix." 1 "0"
Bx.1 non ) () - Bx.2
o— +———oO
VAN VAN
BI;IX.iL2 Brix.i i,
HOH (i_) C) IZ.l VTS 2 "O"F
VT3.2 VT4.2
Ay
VT1.2 VT2 2
R1.2 BI;IX.*iL2 N4 BLIX i,
VT6.2 I— VD1.2 VT7.2
BL;\X.*iZI2 K'O"@ <> 12-2 "o (N) B/I:IX 1

Puc.21. O600ménHas cxeMa MyJabTUBbIX0AHOTO JK
¢ 12 pacmerméHHBIME BBIXOJAMH JIJII MaJIOTO U OOJIBIIIOTO CHTHAJIOB

28



HecmoTpst Ha OTHOCUTEIBLHO OOJIBIIYIO CIOKHOCTh CXeMBI (puc. 21),
CIEAYET OTMETUTbh, UTO B YACTHBIX CIy4YasiX OHA CYIIECTBEHHO YITPOIIAET-
Csl, TAK KaK HEKOTOPBIE BBIXOJbI CTAHOBATCS JUIIHUMU. Boixonsl Beix.il.1,
Brix.12.1, Beix.i1.2, Bbix.12.2 xopouio nepenarT Majblii CUTHAJI, B TO
BpEMs KaK OTHOCUTEJIbHO BCEX OCTAJIbHBIX BBIXOAOB JaHHbIN JIK Ha mamom
CUTHAJIE XapaKTePU3yeTCs KpailHe HU3KUMU KO3 (DUIIMEHTaMU TIepeIayu.
Tpaunsucroper VI5.1, VT5.2, nmonst VD1.2, VDI.1 ycranaBnuBaroT cra-
truuecknuil pexkum tpansucropo HKIL[ VT3.1, VT4.1, VT6.1, VT7.1 n
VT3.2,VT4.2, VT6.2, VT7.2.

Peurunr Beixonos JIK Ha pucynke 21, xapakTepu3yrOmui UX JUHA-
MHMYECKHE CBOMCTBA Ha OOJIHIIIOM CUTHAJIE, TOKa3aH Ha pPUCYHKE 22.
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O——> JK «———o0
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BIX.'1, l l BIX. 1, ,
non ~ (+)
nnn
) |o BI)IX.*iL2 Bbix."1, , o |"0" 2
B 5 A
BIX. 1 ~ L —= e
L1 IO—~ 0 — BrIx. 1,
o o)
non (_) "0" ~
— )

Puc. 22. Peiitunru BeixoqoB K (puc. 21)

Ecmn wmynmeruBsixognon JIK ¢ pasneneHumeM KaHaAIOB YCUIJICHHS
(puc. 21) ucnonb30BaTh B KauecTBE BXOAHOT0 kackaga OY co cTpykTypou
IIK (puc. 18), To He0OX0AMMOCTh B IMOAHBIX Ienoukax VDN u moBTopu-
tersix Toka [IT3.1, IIT3.2 ormagaer. DTO MO3BOJISIET CUHTE3UPOBATH
cBepxObicTpoaercTByomuil OY co crpykrypoit (puc. 23). E€ ocHoBHas
OCOOEHHOCTb — «IIEPECEUCHNE)» KaHAJIOB YCHUJICHHSI MAJIOTO M OOJIBIIOrO
CUTHAJIOB TOJILKO B BBIXOAHBIX moBTOpUTENAxX Toka [1T1.2, ITT1.1, umero-
X APOKUN TUANa30H aKTUBHOW pabOTHI.
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Puc. 23. Kanansl nepegayu Majuoro (——>) 1 00JIbIIOTO (— ) CUTHAJIOB
B CBEepXObICTpoIelicTBYIOIEM YHUBepcaibHOM OV Ha ocHoBe [IK (puc. 21)

Ha pucynke 24 nokaszana ctpykrypHas cxema OY, y KOTOpPOro moJi-
HOE pa3JIeJICHUE KaHaJoB yCWieHus BO BxoaHoM /K1 HEBO3MOXKHO n3-3a
oco0eHHocTel ero nocrpoeHud. B atom ciyuae I1K2 nomken umers au-
onnsie nenouku VDNi u BcrioMoraTtenbHbie oBTOputenu Toka [1T3.1 u
IIT3.2, TO €CTh MOTHOCTHIO COOTBETCTBOBATH CXEME pUCYHKa 19.

+

K2 | —°

A0 0

Brix.

Bx 010 @] pyon

o—»B\v \ : 7

—> OOJIBILION CHT'HA
———» MaJblii CUTHAI

Puc. 24. Crpykrypa onepanmoHHoro ycunmresist Ha ocHose JIK1

(6€3 «pacIeruieHUs») KaHAJIOB YCHIICHHS) U IIPOMEXKYTOUHOT0 Kackasa (puc. 19)
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[TapamnensHOE coenuHeHne no Beixoay nosropurener Toka [1T1.2 u
IITI1.1 (puc. 19) ymenbiiaer o0muil KO3PPULHEHT yCUIEHUS 110 HAIpS-
xenuro OV (Ky). [l ycTpaHeHHs 3TOro OTpULATENBHOTO 3 (EKTa, BbI-
3BaHHOT'O MOBBIIIEHUEM BBIXOJIHOW TPOBOAMMOCTH B y3ie «Brix.1», mee-
COO0pa3HO HMCIOJIb30BaTh AOMOJIHUTENbHBIE TpaH3ucTOopbl V5.1, VTS5.2
u VT7.1, VT7.2, HanpuMmep Tak, KaKk 3TO CIEJIAHO Ha pUCyHKe 25. B mo-
CIEIHENW CXEME DKBHUBAJICHTHAS BBIXOJIHAS POBOJIUMOCTH B y3iie «Brix.1»
CYLIECTBEHHO YMEHBILIAETCH.
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_____________

Puc. 25. Cioco0 ymMeHbIIIEHUS BBIXOAHON MTPOBOJUMOCTH
B y3iie «Brix.1» I1K (puc. 18a)

Takne cxeMOTeXHMYECKHE NPUEMBI NOBBIMIEHUA Ky pacCMOTpEHE! B
pabotax [20, 32-33].

B Hayajo x coaepxaHuIio
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4. ONMNEPALUUNOHHBIE YCUTTUTENA
C AOUTUBHOW HENTUHEUHOW KOPPEKLMEN

Kak Ob1710 1TOKa3aHO BbIIIE, KJIACCUYECKUE MUKPOIJIEKTPOHHBIE OIle-
pPalMOHHBIE YCWIIMTENN C HETIOCPEACTBEHHOM CBA3bIO KACKAIOB COJIEPXKAT,
KaK MpaBUJIO, HEJIMHENHBIN BXxoaHOU nuddepennmnansabiil kackan (Y1)
U TO3TOMY HUMEIOT HEOOJIbIINE 3HAYEHUS MaKCHUMaJIbHOM CKOPOCTH Ha-
pacTaHus BBIXOJIHOTO HAIPsKEHUs 9

BBIX °

Jnsg yinydmeHnss JUHAMUYEeCKHX napaMeTpoB OY B HEIMHENHOM

pEXKUME HCHOJB3YeTCs] CHOCO0 MOBBIIMICHUS 3 3aKJIFOYAIOIIUICS B

BBIX 2

(GopMuUpoBaHNM JOMOIHUTENLHOIO TOKA 1, 3apsaaa (pa3psna) KOPPEKTH-

1

pytoiero konaeHcaropa C_ ¢ nmoMmouipio napasmienbHoro kanama (I1K).

[Ipu 3TOM mapajuieabHbIA KaHal MOXET ObITh KaK JUHEHWHBIM, TaK U He-
JUHEWHbIM, a Qopmupyromuiics ¢ nomombio 11K pomoaHuTenbHbIN 3a-

PAIHBIA (PaspsAAHBIA) TOK i, NPOINOPLUUOHAIEH PA3HOCTH HANPSKEHUM

n
Ha Bxomax J[Y1. B cxemax ¢ HemocpeAaCTBEHHOM CBA3bI0 KackaaoB IIK
BCET/Ia OTJIMYAETCS IO CXEMOTEXHUYECKHM, DHEPTETUYECKUM U JIPYIUM
napaMeTpaMm OT OCHOBHOTO BXoJiHOro kackanaa JY1. JlanHoe o0cTosTE b-
CTBO SIBJISIETCSl NMPUHLMIHUAIBHON OCOOEHHOCTBIO TAaKOr0 Croco0a MOBBI-
meHus OwvicTponerictBua OY u tpeOyer cnenunansHoro nocrpoenus I1K,
OTJIMYHOTO OT nocTpoeHus Y 1. OTo oTpunaTenpHO CKa3bIBAETCA HA TEX-
HOJIOTHYECKHUX, JHEPTETUUECKHUX, CTATUYECKUX U Apyrux napamerpax OY.

CylHOCTh MPEACTABJICHHOIO HAa PUCYHKE 26 crmoco0a MOBBIICHUS
owicTpoaeiicTBust OY B pexume O0JBIIOTO CUTHAJA 3aKII0YaeTCs B U3Me-
HEHUU aJTOPUTMA IIOJYYEHUS IOIOJIHUTEIBHOTO 3apsaHO-Pa3psaaHOTO
TOKA i, IEpE3apsHKAOIIETr0 EMKOCTh Koppekuuu Cy.

o1 2

B cxeme (puc. 26) Tok i, ¢dopMupyercs Kak BEJIWYMHA, TIPOIOP-

ot
MUOHAJIbHAA pa3HOCTHU MCKAY TCKYIIMM 3HAYCHUCM HAIIPSIZKCHUA Ha KOP-
PECKTHUPYIOIIEM KOHACHCATOPC CK M BBIXOJIHBIM HAIIPSKCHHUEM BCIIOMOI'a-

TeJbHOTrO AudQepeHImaIbHOro Kackaaa vl KOTOpBIA BBIOUPAIOT
UJEHTUYHBIM (MIPEKJI€ BCEro MO JUHAMUYECKUM [TapaMeTpam) OCHOBHOMY
BxoAHOMY auddepenimanbHoMy Kackaay JAY1. B yacTHbIX ciayyasx Te-
Kylllee 3HAaYCHUE HANpPsDKEHUs Ha KOHAeHcaTtope C,. OnpelesitoT MyTeEM

M3MEPEHUS HAPSKEHUs Ha BbIxojie OydepHoro ycunurens bY.
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Puc. 26. ®dynkuunonaibHas cxeMa ObicTpojieicTByromero OY

Paccmotpum paboty cxembl OY ¢ apxuTektypoil (puc. 26), npea-
CTABJICHHOM Ha pUCyHKe 27, mis ciydas, korga kackaael Y1 u JIYI*
MICHTHYHBI | HMEIOT MaJIblii JUana3oH akTuBHou padotsl (U, ;=50 MB), a

TaKXe OJIM3KKE 3HAYEHUS MapaMETPOB, XapAKTEPUIYIOIINE UX YACTOTHBIC
CBOWMCTBA M JMHAMHYECKUE XaPAKTEPUCTUKU MPU OTPaOOTKE BXOJHOIO
MMIYJIbCHOTO curHana. J[js o0ecniedyeHus YCTOMUMBOCTU HA BBIXOJE OC-
HOBHOro Kackana J[Y1 Bkmouaercs koppekTupyromuii kouaeacarop C,,

KOTOPBIN SBJISIETCS CAMbIM MHEPIIMOHHBIM 3JIEMEHTOM B KaHaJle Mepeiadn
curHaia «/AY1-bY». B To ke Bpems koppekTupyromas EMKOCTbh Ha BBIXO-
Jle BCIIOMOTaTeIbHOro Kackaga JIY1 OTCyTCTByeT, 4TO MO3BOISCET, He-
CMOTpPSl Ha HEJTUMHEWHOCTH, O0eCleuuTh Ooyiee OBICTpOE M3MEHEHHUE Ha-
NPSOKEHUST Ha €ro BBIXOJE MpU padoTe C MMITYJIbCHBIMU CHUTHAJIAMU
(puc. 28, xpuas «B»).
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Puc. 27. ITIpumep noctpoenus noacxemsl KHT (ITT1, I1T2, VT1, VT2)

[Ipu padore 3amknyToro OV (puc. 27) ¢ UMIyJIbCHBIMU CUTHAJIAMU
OOJBILION AMIUTMTY/IBI HA €r0 BXOAAX 00pa3yeTcsl HANPSKEHUE OMIMOKH Ugy,
KOTOpO€E nepeBoauT Kackansl Y1 u V1 B PEXUM OTPaHUYECHUS BBIXOJ-
HOI'O TOKa. B pe3ynprare Ha HayaJIbHOM y4acTKe IIEPEXOJHOrO Ipouecca
HaIpsKeHUE Ha KoHJeHcatope C, MMEEeT Mallylo KpyTu3Hy (puc. 28, Kpu-

*
Bas «A»), a HarnpsbKkeHue Ha Bbixosie JJY1 umeer 3HaunTEIHHO OOBIIYIO
MPOU3BOJIHYIO (pucC. 28, KpuBas «By).

CCC’?
UBLIX - — - =, Z

* 33
Uck B

* uBLIX:uCK(C KoppeKHHeﬁ)
UGK(tl) L Y_E @ p
Uppix— Ucek

|
0,7B |
| (Oe3 KOppeKIIHnH )
|

B

uCK(tl ) 4

=
\ 4

Puc. 28. Ilepexoansie nmpoueccsl B OY
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. *
D10 00BACHAETCS TeM, UTO NapasuTHas éMkocTh C. Ha Bexoae V1
JAOCTAaTOYHO MaJa:
% % % %
dul /dt=1,/C., u. =(1,/C)-t — kpuBas «B»; (5)
du, /dt=1,/C_, u, =(I,/C,) -t — KpuBast «A». (6)
(V) * k
TakuM 00pa3oM, pa3HOCTh HANPSDKEHUU u o« Ha Bbixojae JAY1 wu
HanpspkeHus Ha konjeHcarope C. (u,, ) U3MEHSETCA 110 3aKOHY:

u =AU =u_-u_ =" K _1|=—"—-(n-1), 7
o o CK CK C C C ( ) ()

K

K K
rae n=C,_ / C..

Kak Tonpko BenmuuMHA U, JOCTHTaeT MOPOra BKIIOYEHHUS TPaH3U-
ctopa VTI1 (Bpems t;, U = 0,6+0,7 B), B aKkTUBHBIN pEKUM BXOJUT TPaAH-
suctop VT1 (puc. 27), ero KOMUIEKTOPHBIM TOK BO3pPAaCTAE€T MPOIOPIHUO-

HaJbHO Pa3HOCTU Uu_,, CO3/aBas JONOJIHUTEJIBHBIM TOK i KOTOPBIN

aor 2
(popcupyer nporecc 3apsaa kogaeHcaropa C, .
IIpu t > t; HanpspKeHue Ha KoHAeHcaTope C, HayMHAeT U3MEHATHCS

*

I10 TaKOMy KE SaKOHy, qyTO U HaHpH)KeHI/IC Ha BBIXOIEC I[yl , T.€. HMECT
HpOI/I3BOI[HYIO

duBmx _ _ I0

dt ~ VYBRIx

KOTOpaﬂ B n pa3 6OHBHIC HpOH3BOI[HOﬁ HaprDKCHI/IH Ha KOHI[CHC&TOpe

C, mput <ty.

: (8)

*
K

[To Mepe TPUOIMKEHUS Upyy K YCTAHOBUBIIEMYCS 3HAUCHUIO Upyy
HaIlpsDKEHUE U, yMEHbIIaeTcs, TpaH3ucTtop VT1 Beikiarouaercs u nepe-

XOJIUT B PEKUM MaJIbIX CTATUYECKUX TOKOB.

Takum 006pazom, 3PEeKTUBHOCTh PACCMOTPEHHOT'O CIIOCO0A TOBBIIIIE-
HUS OBICTPOJCUCTBUS 3aBUCUT OT TOI'O, HACKOJIBKO SKBUBAJICHTHAsI EMKOCTh
Ha BbIxozie ocHoBHOrO /[Y1 C_ 0ojbllle SKBUBAJIEHTHON EMKOCTH CZ Ha BBI-
XO0JIe BCIIOMOTaTeNnbHOro Kackama Y1 . B MpaKTUYEeCKuX cxemax (puc. 29)
3TO COOTHOIIEHHWE MOXKET JOCTUTaTh 3HAYCHUS B Auarnasone 5—20 pas, 4To
MO3BOJIAET YJIYUYIIUTh MAaKCUMaJbHYI) CKOPOCTh HAapacTaHUS BBIXOJIHOTO
HanpsokeHus: OY 0e3 yxectoueHus TpeOOBAHUM K JTMAa3oHy aKTUBHOM
pabotsl moacxeM Y1 u JIYI*, HX DHEPTETHUKE.
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Puc. 29. beictpoaerictByromuit OY Ha OCHOBE

aHHHTHBHOﬁ HCJIMHCUHOUN KOPPCKINH

B Hayaio K coaepkaHuio
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5. APXUTEKTYPA LLUPOKOMNOJIOCHbIX OY
C NOBbILWEHHbLIM EbICTPOAENCTBUEM
B PEXXMME BOJIbLUOIO CUTHATA

beicTponericTBrE M MIKMPOKOIOJIIOCHOCTD ONEPALMOHHBIX YCUIIMTEIIEH
XapaKTEPU3yKTCsl, COOTBETCTBEHHO, MAaKCUMAJIBHOW CKOPOCTHIO HapacTa-

HHA BBIXOJHOI'O HAIIPSAKCHHA ) M1 4acTOTOH CANMHNUYHOI'O YCHUIICHHA fl .

BBIX

B coBpemenHbix OV ynydilleHHe 3THX MapaMeTpoB 00ecTeunBaeTCs pas-
HBIMHU CXEMOTEXHUYECKUMHU NIPUEMAMMU.
HauOonbmue 3uauenus f; (Mau mosockl mponyckanus f, B pexume

MOBTOpUTENS) peanusytoTcs B OV ¢ «epernyTbiMm» Kackoaamu. OJIHAKO
M3-3a JTUHAMUYECKOW Meperpy3ku MOACXEMbl IEPErHYTOro» Kackoja B
OV naHHOro Kjacca npu JiI0ObIX TUIIaX BXOJAHBIX KaCKaJ OB BHICOKMX 3Ha-
yeHud 9, He MoNy4duTh. Tak, Ipu UCHOIB30BAHUU N-P-N U P-n-p TpaH-

BBIX

suctopoB OI'YII HIIIT «Ilynbcap» ¢ rpannuHoi yactorou nopsaaka 2 '
tunoBele 3HaueHus 3, <~ 250-300 B/mkc npu f, = 1 I'Tw.

B omepanvoHHBIX YCHJIHMTENSX C JIBYXTaKTHBIM IPOMEKYTOUHBIM
KAacKaJIoM Ha MOBTOPUTEISAX TOKA PEKUM JUHAMHYECKOM MEPErpy3Ku He
Bo3HMKaeT. OnHako tunoBble nojacxeMsl 1T xapakrepusyrorcs (B cpas-
HEHMM C KackajgoMm obOmias 0asza) B 1,52 pasza XyAlIMMH YaCTOTHBIMU
CBOMCTBAMM KakK Ha MaJioM, Tak M Ha OoabpmoM curHanax. To ectb B OY
ATOro Kinacca 3a cuér npumeHenus HKI[ M0XKHO mOJIyduTh BBICOKHE 3HA-
yenua 3, .~ 20004000 B/MKC, HO OHM OO€CHEUUBAIOT CPABHUTEIHHO

BBIX

MaJible BEJIMYMHBI MAJIOCUTHAIBHON YaCTOThl €AMHUYHOTO ycuieHus f, u,
kak ciencrteue, ux f = 200-300 MIm.

[TonbITKM CXEMOTEXHUYECKUMH METOJaMU YCTPaHHUTh JMHAMUYE-
CKYIO IIEPErPY3KY «IIepEerHyToro» kackoaa OY MoKHO CUMTaTh JI0CTATOY-
HO ycnemHbiMu. CpaBHeHne OY ¢ HETMHENHOW KOPPEKIIUEN «IIEPETHYTO-
ro» KacKoJia MOKa3bIBAET, YTO OHM BCErJa COAEp>KaT TOT WU MHOU JT0-
MOJIHUTENbHBI UHBEPTUPYIOLIUN YCUIUTENb (KaK MPaBUIIO, TOBTOPUTEIND
TOKa), CO3JAIOIINI JTOMOJHUTEIbHYI0 UHEPIIMOHHOCTh Ha OOJIBIIIOM CHUT-
Hajie ¥ OTPULATEIbHO BIMSIONIMNA HAa BPEMs YCTAHOBIICHHS MEPEXOAHOTO
npoiiecca (0COOEHHO ISl MaJIbIX 30H JUHaMu4eckor omuOku). [Ipu aTom
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nanHbie OY UMEIOT Ha OOJIBIIIOM CUTHAJIE TaKWe € MapaMeTphl mo 9

BBIX ?

yTto 1 OY BTOpOM CTPYKTYpHI, HO HatOT Oojiee Bbicokue (B 1,5-2 pasa)
3HaueHus f; Ha MaJloM CUTHaJIe. B 3TOM UX OCHOBHOE MPEUMYIIIECTBO.

CpaBHMBasI CXE€Mbl U3BECTHBIX OBICTPOJCHCTBYIOIINX, HO HE IIUPO-
KomoJocHbIX OY U MUPOKONOJIOCHBIX, HO HE ObIcTpoaeiicTByromux OV,
MOKHO TTOCTaBUTh BOIIPOC O COBMENICHUU MX BaXHEHIIHUX JOCTOMHCTB B
OJIHOM CTPYKTYpE.

Takast ctpykrypa (puc. 30) COIEp>XUT BXOJHOW KBa3UIMHEUHBIN
kackan JIK1, He uMerommi orpaHMYeHusl BBIXOIHBIX TOKOB BO BCEM Jra-

na3oHe u, , 1 00001IEHHbIe akTuBHBIE Harpy3ku AH1 u AH2. [Togcxemsl

BX ?

AHI1, AH2 (puc. 31) noksabl (B HjacalbHOM Cilydae) o0iagaTh JIBYMs
BOXHBIMU CBOMCTBAMM: HMMETh MIMPOKHWM AHAINa30H Iepelladud Mo TOKY
K. ~-1 co Bxozga 1.1 (2) u enuHMYHYIO TIepeady TOKa B y3eid «A» 10 He-

MHBEpTUpPYOLIEMY BXxoay 1.2 (2).

O +
1 .
BBIX.2 B],I)élz 2. 1; AH1
iBHXf Bex.il Vs
¥ - 1l N vl
Bx. 1™ Bx.20)
o—» Kl |e—o l BY
. N
» +1 Brix
c L [a
© T
BI:IX*.il() o) BI:IX*.iZ
- A2
1.2 |/
A VT2
22
[ o -

Puc. 30. OnTumarnbHas apXuTEKTypa MUPOKOTOIOCHOTO
u OpicTpoaericTByoniero OY
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Puc. 31. IIpumepsl noctpoenus: akTuBHBIX Harpy3ok AH1, AH2

IlepBoe ycnoBue HCKIIOYAET AUHAMHUYECKYIO meperpy3ky AHI nHa
OOJIBIIIOM CHUTHAJIE, & BTOPOE — CO3AAaET IMIMPOKOMOJIOCHBIM KaHa ycuJe-
HUS U CIOCOOCTBYET MOJIYYEHUIO TIpeAebHbIX 3HaueHuil f;. [lpu npakTu-

yeckon peanmzaunu AH1, AH2 momyckaercs «paciienjeHue» KaHaJoB
nepesayn Majibix M OOJIBIINX CUTHANIOB. KpoMe 3Toro, mpu mocTpoeHHuu
AHI1 (AH2) npuxoguTcsa NpUHUMATh MEPHI 0 3aIIUTE BBIXOJHBIX TpaH-
3UCTOPOB OT HACBHIIICHUS: YCTAHABIMBATHh PALMOHAJIBHBIM CTATUYECKHAM
PEXKUM 11 MUHUMH3ALUK HANPSHKEHUS cMelneHust Hynst OY, npuMeHsTh
MPUHYAUTEIBHOE 3allUPaHUE BBIXOAHBIX TPAH3UCTOPOB ISl YMEHBIICHUS
BPEMEHM YCTAHOBJICHUS MTEPEXOIHOrO0 Mpolecca U ToMy MOAOOHBIE.

ITo cymiecTBy, onepanoOHHBIA YCHIIMTED ¢ apXUTeKTypou (puc. 30)
€CTh HE 4YTO UHOE, KaK OY ¢ «eperHyTbiM» IBYXTAKTHBIM KaCKOJOM, HO
MMEIOIIUM JONOJHUTEbHBIA MHBEPTUPYIOIIMI KaHal repesadynd 00JbIIo-
ro curHasna co Bxoja 1.1 (2) B émkocte Cx — HENMHEHHYIO KOPPEKTH-

PYIOIIYIO IIETb.
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Puc. 32. IIpumep noctpoenus BxoaHoro kackaga (K1)
obicTpoaeicTBytoero OY

PaccMoTpenHnass 00001IEHHAs cxeMa UMEeeT JOCTaTOYHO MHOTO 4a-
CTHBIX peanu3anuii, 3aBucsanmx oT cxeMorexuuku JIK1 (puc. 32) u AHI
(AH2) (puc. 31).

B Hayajo x coaepxaHuIio

6. BbICTPOOEUCTBYIOLLUUE OY
CO CBOUCTBAMU YCUITUTENSA
C TOKOBOW OEPATHOM CBA3bIO

CymiectBeHHass 0COOCHHOCTb YCUJIUTENEH ¢ TOKOBOM 0OpaTHOM CBSI-
3bI0 — OTO HE3ABUCUMOCTh MX MaJOCUTHAJIBHOW BEPXHEW I'PAHUYHOU Yac-
TOTHl ®, OT KO3 (UIMEeHTa nepesayn B cxemax ¢ riyOOKol OTpHIlaTeNb-

HOM CBSI3IO U TMOBBIIICHHAS CKOPOCTh HApacTaHUs BBIXOJHOTO HampshKe-
HUS B peXUMeE OOJIBIIIOTO CUTHAIA.

[Tokaxem, 4TO 3TH JIBa KaueCTBa MOTYT OBbITh peaju30BaHbl Ha 0aze
OV c¢ kimaccuueckoi 00paTHOM CBA3BIO IO HAIIPSIKEHUIO.
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JIeicTBUTENBHO, OJTHUM W3 CHOCOOOB yHpaBieHUA KO3PDUIIMEHTOM
nepenaun (K;) pematoniux ycunureneit (PY) Ha ocHOBe ornepairmoHHbBIX
YCUJIUTEJIEH ¢ TIIyOOKON OOpaTHOM CBSA3BIO MO HAMPSIKECHUIO SBIISIETCS W3-
MeHenue K, nmytém ympaieHus Ko3(Q(QUIMEHTOM MepeIadynd YeThIPEXIIO-
JIOCHUKA OTPULIATENBHOM 0OpaTHOMU cBs3u (B, ) (puc. 33, 34).

Bx.(™ Ay BY
o——» + Beix.
—O
l T |G l
Bx.©

| Rl \ * R2 |
: -

Puc. 33. O600ménnas cxema PY
C YIpaBisieMbIM KO3(DPULIHEHTOM Nepeaadut

r———"="="7>"~"7"7 |
71 | : -
| |
| |
O Y
! N
Lo _
+ 5
BY
Brix.
L]
1
VI8 [ V17| Beo R
R1
J T2 |
- S
| |
¥ N
| I o -

Puc. 34. IIpaktuueckas cxema PY (puc. 33)
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D710 6a30BBI MPUHIIMAIT PETYIUPOBAHUS YCHIIMTEIBHBIX MapaMeTPOB
IIMPOKOT0 Kjlacca aHaJOTOBBIX MUKpOCXEM. B KauecTBe 4eThIPEXIIONIOC-
HUKa ,, OOBIYHO HCNOIB3YIOTCA pe3uctopbl R1-R2, conmporuBnenus ko-
TOPBIX MEHSIOTCS MyTEM KOMMYTAIMH KIIOYEeH Ha TOJIEBBIX TPAH3UCTO-
pax.

Ha pucynke 34 uzobpaxeHa npakrudeckas cxema PY (puc. 33).

Cy1iecTBEHHBIN HEIOCTATOK PAaCCMOTPEHHOIO BBIIIE CIIoco0a yIpas-
neHust kodpduimentom nepegaun PY cocTout B yXyJIIIEHUH €ro 4YacTOT-
HBIX CBOMCTB (IOJIOCHI MPOMYCKaHUs ®, MO ypoBHIO -31b) npu yBenuue-

HuK ko3 durmenta nepenauu Ky (puc. 35).

AKKS)

(+)
Kn.l

W, <Oy, <O

— — — — - - — — - — —_ — =

F____
v
e

Puc. 35. AMIUIATYTHO-4aCTOTHBIE XapakTepuCTUKU PY s pazaeix K,

HeticturensHo, K, B mnseprupyromem (K)) u memnseptupyro-

mem (K") Bxmouennsx pemaromero ycmmurens (puc. 33, 34) 3aBucur

OT IapaMeTPOB JIEMEHTOB CXeMbI orepauoHHoro ycuiurens (OY) u o6-
patHoii cBsi3u (R1, R2) cienyromum o6pazom:

. ' K
K{(jo) = ER ©)
1+ joC, —*
Yo
) (i K
K. (jo) = Ch (10)
1+ joC, —*
Yo

rae KS) — ko3 dunmeHT nepenauu PY B nuana3oHe HU3KUX YacTOT JJIst
HEUMHBEPTUPYIOIIETO BKIIOYECHHUS;
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R (11)

K9 =1
I Rl
rae Kl(j‘) — ko3(ppuumeHT nepegaun PY B nuamazoHe HU3KUX 4acTOT ISt

VHBEPTHUPYIOLIETO BKIFOYEHHUS;
K =-—2, (12)

rae Cx — €MKOCTh KOppeKTupyloiiero konjeHcatopa OY Ha Bxojne Oy-
¢depHoro ycunurens (bY);

Y21 — KpyTU3Ha MpeoOpa3zoBaHus BXOAHOTO UG (epeHInaIbHOro Ha-
npsokeHust OY B BBIXOJHOM TOK BxoaHOro kackaaa (YY) (ms
puc. 34 y,, ~Ry");

o =2nf — Kpyrosas yacTora CUrHajia.

N3 ypaBuenutii (9) u (10) cienyer, 4TO MpU YBEIMYEHUU OTHOIICHUSI
pesucTopoB R2 u R1 (1.e. mpu noseimennn K¢ umm K) momoca mpo-
nyckanus o, PY (puc. 33, 34) Bcerga yxyamaercs:

Yoi Yoi

®, ~ ~ : (13)
B (+)

Gl CK<1+§2)

1

s cxembl pucyHka 34
1
®, : (14)
R
2
1
DTO OCHOBHOM HEAOCTATOK Kiaccuiyeckux PY ¢ oOpaTHOil CBsI3bIO 1O

HanpspbkeHuto. i ero ycrpanenust uzooperén OY ¢ TOKOBOW 00paTHOM

CBSI3bI0, y KOTOPOTO NP M3MepeHnH koddduuuenta nepegaun K (K

1oJjioca IpoIryckanus He uzMensercs. OgHako 3toT kiace OY oOnanaer
PSZIOM CYIIECTBEHHBIX HEJIOCTATKOB — HECUMMETPHEHN BXO/0B, MOBBIIICH-
HbIM 3HaueHueM DJIC cMmetenus Hymsl, HU3KUM BXOJHBIM COIIPOTHBIICHU-
€M B MHBEPTUPYIOIIEM BKIIIOUEHUH, MAIBIM KO3 (PUIIMEHTOM OClIabiaeHus
cuH(}a3HBIX CUTHAJIOB U T.]I.

3amady ynpaBieHus Koddduuuentom mnepenaun PY ¢ oOparHoi
CBA3BIO M0 HAMPSHKEHUIO, TP KOTOPOM BEPXHSS TPAaHUYHAS 4acTOTa o,

HE U3MEHSETCS U IOCTUTAeT MAaKCUMaJIbHO BO3MOXKHBIX 3HAYEHUN, MOKHO
pemuTh UHBIM yTEM (puc. 36, 37).
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Puc. 36. O0o0ménnas cxema PY
CO CBOMCTBaMH TPaHCUMIIEAAHCHBIX YCHIIUTEIICH

B cxemax pucynkoB 36, 37 BxomHou /Y peanuszoBaH Ha TpaH3H-
ctopax VT1-VTS, a Takxe noroputensx toka [IT1-IIT2, obecneun-
BaroluX (POopCcUpOBaHHBIA 3apsj (pa3psis) KOPPEKTUPYIOIIETO KOHICHCA-
Topa Ci. Kpyrusna npeobpazoBanus BxoaHoro HampspkeHus Y (ugg) B
ToK 3apsana (paspsna) kongeHcaropa C, Ompenensercs pe3ucTopoM R,
[apajljIeJIbHO KOTOPOMY BKJIIOUEH pe3uctop R,. Ero comporusieHue 3a-

BUCHUT OT COCTOSIHUSI KIIFOYEH Soj...Sp3, KOTOPBIE YIPABIAIOTCSA MO IINHE
«A» ot mynbruiekcopa M1. /[Ba apyrux Bbixoaa myJsbTuILiekcopa M1
YIOPABJISIOT C MTOMOINIBIO TPAH3UCTOPHBIX KJtoueh (puc. 36) conpoTusIe-
HUsIMU  pe3ucTtopoB R, m R;. Ha Bxox mynsTuniekcopa 5 M1 nocrynaer
YOPABISIIOMUN KOJIOBBIM CUTHAJ.
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Puc. 37. [Ipumep npakTudeckon peanuzauuu PY
co cBoictBamu ycuimtenei ¢ TOC

I'padux Ha pucyHke 38 XapakTepu3yeT TEOPETUUECKYIO 3aBUCH-
MOCTh aMIUIUTY/IHO-4aCTOTHOM XapakTtepuctuku OV (puc. 37).

A KS)

|
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Puc. 38. Teopernueckas aMImIMTYJHO-4aCTOTHAsI XapakTepucTuka PY
co cBouctBamu ycunurenen ¢ TOC
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Ha pucynke 39 npeacraBieHbl pe3yabTaTbl KOMIIBIOTEPHOIO MOJE-
aupoBaHus kjaccudeckoro OY ¢ oOpaTHOM CBA3bIO M0 HAMPSIKEHUIO, a Ha
pucynke 40 — OY ¢ apxXUTEKTypoil, ITOKa3aHHOM HAa pUCYHKE 37.

[Ipennonoxum, 4TO B HAYaJIbHOM COCTOSIHUM MYJbTUILIEKCOpa M1
KO3 (PUIMEHT Nepeayn YeThIPEXTIONIOCHUKA O0paTHOM CBSA3M [, OIM30K

K €MHHUIIE. DKBUBAJICHTHOE COMPOTUBJICHUE MEXAY y3iaaMu «C» u «By,
KOTOpPOE€ YCTaHABJIMBAECTCA MYJIbTUIUIEKCOpOM M1, NMpUHUMAET MaKCH-
MaJIbHO BO3MOXKHOE 3Ha4eHUE (Ryax), @ BEpXHsIs rpaHUyYHas yactora PY:
®, = ! R, zR IC. (15)
RO.maxCK(l_'_i) ¢
l{1
Ecnmu xoapdunmeHT nepeaaun nenu oOpaTHOM CBSI3U f,. YMEHBIIAETCS B

0. max

n pa3 nyTéM KoMMyTauuu pe3uctopoB R, (R;), To B n pa3 nomkHa yBenu-
YUTHCS SKBMBAJIECHTHAS IPOBOJAUMOCTE pe3ucTopa Ry =R || R,:

y
¥21Boc = 2Rl =Y0.min = const, (16)
1+—2
R
yo.min
NI y21 =,
BOC

(17)
TAC Yo =R6§, Yomin = Rohae — TPOBOIMMOCTE HEpENadn BXomuoro Y
npu R, =0 (t.e. B, =1).
@opmysl (16) u (17) — 3TO OCHOBHBIE YpaBHEHHs], CBSI3bIBAIOILINE
HapaMeTp KPyTH3HEBI y,, BXOgHOro Y u xoddduipeHT nepegaun B, de-

THIPEXITIOIFOCHUKA OOpaTHOM CBSA3M B periaronieM ycunurene (puc. 37).
Ecnu npu ynpasnenun K, BeimosHsitorcst ycnoBust (16)-(17), T.e.

1
o0ecredyeHo =t const, TO moJjioca mpomyckaaus PY He Oyaer
RZ
n3MeHAThes (puc. 38):

®, = : = const . (18)

R
C.Rys|1+=1
RZ

[TomydeHHbIE BBIIIIE TEOPETUUECKUE BHIBOBI COBIIAIAIOT C PE3yJIbTa-
TaMH KOMIIBIOTEPHOTO MOJICIIUPOBAHUS MPAKTHUECKUX cXeM. Tak, mpu u3-
MeHeHuu ko3 ¢unmenta nepeaaun PY (puc. 37) Ha 26 n1b nosoca npo-
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IyCKaHus ocraBajack mnocrosHHou f =11 MIn. B ycrpoiictBax, peamm-

3YIOIIMX U3BECTHBIN c1tocod ympasieHus Ky, f; yxymmanacs ¢ 11 mo 0,5 Ml
(puc. 39), 1.e. B 22 pa3a.

A Kg), J16

<+

" 1, MI'n
05 1,1 22 11

Puc. 39. PesynbpraTel kKoMnbroTEpHOTO MOAepoBanus AUX
knaccuaeckoro PY ¢ ynpasnsembim K

A K1(1+) , 116

26
pjc TR
20
174 ======mmmmmmmmmmmmmm T
14
114 ============ === -5

0,1 1 117D

Puc. 40. Pe3ynpraTel KOMnberoTEpHOrO MoaenpoBanus AUX PY
co cBouctBamu ycuiurenen ¢ TOC

B Tex cmyuasix, koraa B cxeme BXOAHOro kackajga OY oTcyTcTByeT

% w
pe3uctop R, onpeaensiomui ero KpyTu3Hy, He0OX0AUMYIO YaCTOTHYIO
3aBUCUMOCTh (®, = const ) MOXXHO OOECIEUUTh MYTEM HU3MEHEHHS CTaTu-

YeCcKOro pekuma BXxoaHoro nuddepennuanbaoro kackaga OY B cooTBeT-
CTBHMHM C ypaBHeHUEM (18).
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MaxkcumanpHasi CKOPOCTh HapaCTaHUsS BBIXOAHOTO HampsikeHus OY
paccMaTpuBaeMoro mojkiacca 9,  omnpenensercs (Tak ke Kak W s

BBIX

TPAHCUMIEJAHCHBIX YCUJIMTENE) IMarna3oHOM aKTUBHOW pabOThl €ro
BXOJHOro kKackana Uy, ¥ 4aCTOTOM €JUHUYHOIO YCUIEHUSA CKOPPEKTUPO-
BanHoro OV (fi) 8, =2n»fiU . [Ipu panoHaIbLHOM IIOCTPOECHUH BXO/I-

HOro Kackaga 9

BbIX

OIEPAIMOHHOI0 YCUJIUTEISI C apXUTEKTYpOH, MOKa3aH-

BBIX

HOM Ha PUCYHKE 37, UMEET TAKUE K€ MpeeibHbIe 3Ha4YCeHUs], yTO U B OY ¢
TOKOBOW OOpAaTHOM CBS3BIO.

Takum oOpa3zoMm, B paCCMOTPEHHOM CTPYKTYpE ONEPALMOHHOIO YCHU-
JUTENS ¢ 0OpPaTHOM CBA3BIO MO HANPSHKEHUIO PEATU3YIOTCSI OCHOBHBIE T1a-
paMeTpbl YCUIIUTEIIEH C TOKOBOM 0OpaTHOM CBS3bIO.

B Hauajo x coaepxaHuIio

3AKITIOYEHUE

1. HenuneliHple pexuUMbl PabOThI BXOJHOTO W MPOMEXKYTOUHOTO
KackazoB onepamnuoHHoro ycunurens (OY) — ouH U3 OCHOBHBIX (DaKTO-
POB, HE MO3BOJISIONIMX MOJYYUTh BHICOKME 3HAUCHUS psifia €ro JUHaMuye-
CKHUX MapaMeTpoOB, HAIIPUMEP TAKUX, KaK MaKCHMaJlbHasi CKOPOCTh Hapac-
TaHUSl BBIXOJHOTO HampspbkeHus (3, ) U BpeMsl YCTAHOBJICHUSI MEPEXO/I-

BBIX

Horo mporecca (t,. ) A4 3aJJaHHON 30HBI JUHAMUYECKON OIMUOKHU (&) B

yer)
pexunmMe O0NBIIOr0 CUrHaA.

2. BONBIIMHCTBO COBPEMEHHBIX OBICTPOACUCTBYIOLIUX OINEPAIMOH-
HBIX YCUJIUTEJEH BEIYIIMX MUKPOAJIEKTPOHHBIX (PUPM, B TOM YHUCIE pOC-
CUHCKHUX, XapaKTepU3YIOTCs CPEAHUMH 3HAUYCHUSIMH MAaKCUMAaJIbHOW CKO-
pocTu HapacTtaHusi BbixoaHoro HampspbkeHus (50200 B/mxkc). D10 00y-
CJIOBJICHO HEPAIIMOHAIBHBIM TTOCTPOCHUEM UX apXUTEKTYpPHI, a TAKKE CXe-
MOTEXHUKHU BXOJHOTO U MPOMEKYTOUHOIO KACKaJI0B, KOTOPHIM IPHUCYIIH
HEJINHEWHBIE PEKUMBI.

3. JInHaMUYECKYI0 aCUMMETPHUIO JIto0oro nuddepeHimaibHoro Kac-
Kaaa obicTpoaeicTByromero OY mid nojJ0XUTENbHOTO U OTPULIATEIIBHOTO
(pOHTOB MOKHO OINKCATh PEUTUHIOBON TaOIULEH, XapaKTepU3yrouien
€ro IMoBeJACHUE MPU 00Pa0OTKE MMITYJILCHBIX CUTHAJIOB, MOJAaBAEMbIX Ha
pa3JInYHbIE BXOJBI.
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Jns ycrpaneHus: Bo3HUKaromen B OY ¢ HENMMHEWHBIMUA KOPPEKTHU-
pytouumu nensimMu (HKL]) nuHamuyeckoil acMMMETpUM U TOITYYEHUS
MpeJEIbHO BO3MOKHOIO OBICTPOAECHCTBHS, COOTBETCTBYIOIIETO JIMHEHHO-
MY pEXUMY pabOThl €0 OCHOBHBIX MOJCXEM, HEOOXOIUMO:

— HCHOJIb30BaTh PACCMOTPEHHBIE BBIIE CTPYKTYPHBIE METOABI MU-
HUMU3AIUKU BIUSHUS Ha paboTy cBepXxObIcTpoaeiicTByonux OY
JTUHAMUYECKON NEPErPy3KU MOBTOPUTENICH HAIPSKEHUS, BXOIS-
IMX B KayecTBE (DYHKIMOHAIBHOTO y3Jla B JIIOOBIE HM3BECTHBIC
HEJINHENHBIE KOPPEKTUPYIOIIME LEMU C PETYIUPYEMBIM TOPOTOM
BKJIFOYEHUS;

— TIOBBIIIATh OBICTPOJICUCTBHME SMUTTEPHBIX MOBTOPUTENICH HAIPS-
xenusd B crpykrype HKII. D10 BO3MOXKHO 3a CUET yBEJIMYECHUS
CTaTUYECKOr0 TOKa TPAH3UCTOPOB, BXOASIIMX B CTPYKTYpPY IO-
BTOPUTEIICN HaNpsbKeHUs; npuMeHeHus kinaccudyeckon HKI] B
CTPYKTYpPE MOBTOPUTEINICH HANPSKECHUS; MUHUMHA3ALUU EMKOCTH
B LIENM HArpy3KH MOBTOPHUTEJIEW HAIPSIKEHUS 32 CUET UX KOM-
IEHCAllUH; MPUMEHEHUS AWHAMUYECKOM JMHEWMHOM KOPPEKLIHNHU
MTOBTOPUTEIIEN HANPSDKEHUS, YIIYUYIIAKOMIEW KAadecTBO IEpeIayr
(pOoHTa BXOJHBIX UMITYJIHCOB.

JlaHHbBIE pEeKOMEHJIallMM MO3BOJISIOT OOECIEYUTh MOBBIIIEHUE MaK-
CUMaJIbHOM CKOPOCTH HapacTaHUs BBIXOAHOIrO HamnpsbkeHus OY, Hanpu-
Mep, Ha uHTerpanbHbix TpaHsucropax GI'YII HIIII «Ilynscap» mo 5000—
15000 B/mkec.

B Hauajo x coaepxaHuIio
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YCINIOBHbIE OBO3HAYEHUA

Tabonuna 1
YciaoBHbIe 0003HAYEHHS B AaHAJIOTOBBIX YCTPOICTBAX,

AHAJIOIOBBIX MUKPOCXEMAX U UX (l)yHKIII/IOHaJII)HI)IX y3Jax

IIpumeuanue,
O60o3HaueHue HaumenoBanue npumep
0003HaYECHHUS
1 2 3
A oOmree 00O3HAUEHHWE aHAJOTOBOM MHKPOCXEMBI Al, A2...
Wi e€ PyHKIMOHAIBHOTO y3J1a
oy ONEpalOHHbIA YCUIIUTENh OVY1, OVY2...
MOY MYJIbTUBXOJ0BOU ONEPAllMOHHBIN YCUIINTEIb
JI0Y mudepeHIaIbHBINA ONIepaIlMOHHBIN YCUINTEh
Ay ¢ depeHIIMaIbHBIN YCUITUTENb V1
JAK g depeHIaTbHbBIN KacKa JIK1
BxK BXOogHOH Kackax OV BxK1
Py pelarolnid yCUINTEIb, BBITOIHEHHBIN HAa OocHOBE | PV, PV2...
OV c obpaTHOI CBSI3bIO
IIT IIOBTOPUTEIB TOKA, TOKOBOE 3epKaiio ¢ K; ~1 IIT1, ITT2...
bT «OpWIITHAHTOBBINY» TPAH3UCTOP bT1, BT2...
MK MocToBOM nuddepeHunanbHplii  Kackan (quad- M/K1,
core) MJIK2...
DIS dual input stage — BxomHoW kackaag Ha ocHoBe | DISI, DIS2
JBYX MapaJljieIbHO BKJIIOUYEHHBIX MO BXOAY AU(D-
(bepeHIMaNbHBIX YCUJIUTENEeH Ha Pa3HOTUITHBIX
TpaH3uCcTOpax (KomrieMeHTapHsbIil 1Y)
I1K IIPOMEXKYTOUYHBIN Kackan OY I1K1, TIK2...
BK, bBY BBIXOJHOU Kackaj, 0ydepHsbiil ycunurens OY bY1,bY2...
03, Ob, OK | cxema BKJIIOYEHHS TPAH3UCTOPOB C OOIIMM 3MHUT- -
TepoM, oO1mel 6a30i, 0OIIUM KOJIJIEKTOPOM
ITeK «TEPETHYTHIN» KaCKOJ
KY KACKOJHBIN YCUIIUTEID
K1Y KAaCKOJHBIN Tu(depeHIIMaIbHbINA YCUITUTENb
1y IIMPOKOIOJIOCHBIA YCUIIUTED
ny VHBEPTUPYIOLINN YCUIIUTED
YT ycunurenb Toka ¢ R, =0, R, =
HY HEWHBEPTUPYIOIINI YCUIIUTEIb
YH YCHIINTEND HanpsokeHusa ¢ R, =0, R, =0
ITH noBTOpUTENb Hanpsukenus (K, ~ 1)
OI1 SMUTTEPHBIN NOBTOPUTEIID
RRB BBIXOJIHOM Kackaj ¢ ommuei rail-to-rail
BRR BXOJIHOM Kackaj ¢ ommuen rail-to-rail
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Oxonuanue maon. 1

1 2 3

JOI1 JBYXTAKTHBI YMUTTEPHBIN IOBTOPUTEIIH
I[THT npeoOpazoBaTeslb «HAMPSIKCHUE-TOK)
NOT HMCTOYHHK OIIOPHOTO TOKA

nT HCTOYHUK TOKa
YUT yIpaBJsieMbli HCTOYHUK TOKA

AH aKTUBHAs HAarpys3kKa
YAH yIIpaBiiieMasi akTUBHAsI Harpys3Ka

All AHAJIOTOBBIN IEPEMHOKHUTEID IBYX HAIPSIKEHUN
OCH oOpaTHasi CBSI3b 110 HAPSHKEHUIO

TOC TOKOBasi 00paTHas CBA3b

Tabnumna 2

Toku n HaNpsKEHUS B 3JICKTPOHHBIX CXE€Max.
Tomosioruyeckue MpeacTaBJICHUA

O603HaueHune HaumenoBanue Hpnvearme,
npuMep 0003HAYEHUSI
1 2 3
ILU,P MOCTOSAHHBIM TOK, HaNpsHKEHUE, MOII- u
HOCTb t
i,u,p MEPEMEHHBIA TOK, HaNpsSKEHHE, MOII- ut
HOCTb VAN AN AN
u=U_ sin(ot+o)
I, Un, P AMIUIUTYJHOE 3HAYEHUE TOKA, HampsKe- NN
HHSI, MOIITHOCTH @UL
1(t), u(t), p(t) MTHOBEHHBIM TOK, HamnpspkeHue, Moml- | i(t)=U+ U, sin ot
HOCTb
Inax> Umaxs Pmax | MAKCHUMAJIBHBIE TOKU U HAIIPSIKECHUS Lnax 1
En HanpsH>KEHUE UCTOYHUKA MUTAHMS
E(n+)> E(n—) HAIPsDKEHUE MOJIOKUTEIIBHOIO U OTpHULa- E1(1+1)> E1(1—3)
TEJIbHOI'0 UCTOYHUKOB ITUTAHUS
Iy, Iy HWCTOYHUK OIIOPHOI'O TOKA L, .., L, Iy
Uon WCTOYHUK OIIOPHOIO HANPSKEHUS Uont> Uono
E. HANPsDKEHUE LEenu cMmenleHus craruue- | +E, -Ep
CKOT'0 IOTEHIIMAJIa
Ugyx 1, Uep, U HalpspDKEHUE Ha TepBoM Bxojae audde-
PEHUUAIBHOIO YCHUIIUTESA OTHOCHUTEIBHO
00111€e#l IINHBI
Ugyx 2, Ugo, Un HalpspDKEHUEe Ha BTOpOM Bxoje audde-
PEHUUAIBHOIO YCHUIIUTENSA OTHOCHUTEIBHO
0011€e#l IINHBI

53




OxkoHuaHue maon. 2

1 2 3
Uy, U2 NPUPAIICHUE HATIPSIKEHUS. MEKIY BXOJA- | U, =U, —U,,
MU AP GEepeHIIMATBHOTO YCUITUTES
U cuH(pazHoe BxoaHoe Harpspkenue Y u,=0,5(u, +u,)
Upgixs Upg BBIXOJIHOE HAIMPSDKCHHE, HANpsSKEHUE Ha
COTPOTHUBIICHUH HATrpy3KH
€sx> Eax OJIC BXOJIHOTO CUTHAJIA ¥ €ro aMIUIATY/]1a
- - TOIOJIOTHYECKOE MPEJCTaBICHUE TOKa B :
< 1 o i L b
KTPOHHOU CXeM 5 v
1 SMEKTPOHHOH CXeMe L
* - I — mocToAHHBIN TOK -
D - i 1 — IEpEeMEHHBIN TOK I $ L
+ + TOIMOJIOTHYECKOE MPEACTABICHUE Hamps-
4 u KEHUU B DJIEKTPOHHBIX CXEeMax
c2 1
R — TOMOJIOTHYECKOE MPEICTABICHUE TOKA 1 U
i
-~ HaIpsDKEHUS U Ha JBYXMOIIOCHUKE R
u
Li BO3MOJKHBIE HAINpaBJCHUS TEPEMEHHBIX
TOKOB 1 B OMIIOJIIPHOM TpaH3UCTOpE (aK-
io Vi, THUBHBIN PEKUM)
ti
PR
Tabnauna 3
ITapaMeTpbl HMIIEJAHCOB
IIpumeuanue,
O60o3HaueHue HaumenoBanue npumep
0003HaUYCHUS
1 2 3
y, = Rl—l MPOBOAUMOCTB pe3uctopa R Yo, Yig---
Rex BXOZHOE UG QepeHInanbHOe CONPOTUBIEHUE | Ry, | =0
Y Mexnay HWHBEPTUPYIOLIMM W HEUHBEPTHU-
PYIOIIUM BXOJAAMH
R£+) BXOJHOE COMPOTHBJICHUE (TIPOBOIUMOCTD) IS

(YBx,c(l)l ’ YC(+) )
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Bxoay OV (1Y)




OxkoHuanue maon. 3

1 2 3
Rg_) BXOJHOE€ COMpPOTHUBJICHUE (TIPOBOIUMOCTD) IS Rgl—) , R£1+) ,
v (-)y | CHHA3HOTrO CHrHala MO HMHBEPTHPYIOLIEMY | ()
g2y Yop') Bxoay OV (1Y) Yep
Ry 3¢ (dEeKTUBHOE CONMPOTUBIIEHUE ABYXITOJIOCHUKA
Ri
Ry cornpoTuBieHne Harpy3ku OV wim ero mojcxe-
MBI
R, (Ry) SKBUBAJICHTHOE COINPOTHUBIICHUE, BKIHOYEHHOE
napauieIbHO KOPPEKTHPYIOMIEMY KOHICHCATO-
py C, OY
Cy émkocth Harpysku JIY (OY)
Cox BxoaHas émkocth JIY (OY)
Coop.i s dexTrBHas EMKOCTh KoHAeHcaTtopa Ci
R||R, napasuieIbHOe COCTUHEHHE IBYX PE3UCTOPOB R,
nR,
Tabnuna 4

OcHoBHBIE 0003HAYEHNSI BXO/10B, BHIXO[I0B MUKPOCXEMbI
U eé PYHKIMOHAJIbHBIX Y3JI0B

[Ipumeuanue,
O60o3HaueHune HaumenoBanue npumep
0003HaYEHHUS
1 2 3
Bx.1 o0o3HaueHne MepBOro Bxoaa auddepeHIaib-
Horo ycunutens (OY)
Bx.2 o003HaueHue BTOPOro Bxoja auddepeHIraib-
Horo ycunutens (OY)
Brix.1 0003HaUYEHHE MEPBOr0 TOKOBOTO BbIXOJA IU-

(bepeHIMaIBHOTO YCUITUTENS, COTJIACOBAaHHOTO C
IIIMHOW TIOJIO)KUTEILHOTO MCTOYHWKA TTUTAHUS,
00ECTIeYnBAIONIET0 HWHBEPCUIO (ha3bl OTHOCH-
TenbHO niepBoro Bxoaa Y (OY)

Brix.ip 0003HaYeHHE BTOPOr0 TOKOBOI'O BbIXOAA IU-
(epeHIMaIIBHOTO YCUIIUTENS], COTVIACOBAaHHOIO €
IIMHOHN TOJIOKUTEIBHOTO MUCTOYHHMKA THUTAHMUSA,
o0OecrieynBaroOUIero HyJeBOH (pa30oBbI CIOBUT
OTHOCUTENBHO nepBoro Bxoaa Y (OY)

BbIX .i; 0003HaUYEHHE MEPBOr0 TOKOBOTO BbIXOJA IU-
(epeHIMaIBHOTO YCUIIUTENS, COTJIACOBAaHHOIO €
HIIMHOW OTPULIATEIBHOTO UCTOYHHMKA MUTAHMUS, C
uHBepcuel ¢azbl OTHOCUTENIBHO EPBOTO BXOA
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Oxonuanue mabn. 4

1 2 3
BbiIX .i 0003HaYE€HHE BTOPOr0 TOKOBOI'O BbIXOAA IHU-
(bepeHIHaTbHOTO YCUIIUTENS, COTJIACOBAHHOTO C
IIMHOW OTPUIATENHHOIO HCTOYHUKA NUTAHUS,
o0OecrieyrBaroOUIero HyJeBOH (a30BbIM CIOBUT
OTHOCHUTEJIHLHO MEPBOTO BXOJ1a
Brix MOTEHIMAJIbHBIN BBIXOJ yCHIIUTENS (TIOJCXEMBbI
oY)
Tabnauna 5
IToacTpoYHbIe HHACKCHI
IIpumeuanue,
O603HaueHune HaumenoBanue npumep
0003HaYEHHUS
"B MHJEKC BXOJOB M BXOJHBIX BEJIMYMH aHAJIOIO- Uy
BOT'0 YCTPOMCTBA
" BBIX MHJIEKC BBIXOJIOB M BBIXOAHBIX BEJIMYMH aHAJIO- Taprxs Uppix
TOBOI'0 YCTPOMCTBA
N WHJIEKC Harpy3KH 1y, Uy
"o WHJEKC CMH(pA3HOTO CUTHAJIA
c
 max MHJIEKC MAaKCUMaJIbHBIX 3HaYEHUI
‘I MHJIEKC TPAaHUYHBIX 3HAUCHUI
o MHJEKC MPHUHAJIEKHOCTH HapaMerpa K yCHIIU- Ri;
TEJII0 C TOKOBOW 0OpaTHOM CBSI3bIO
i MHJEKC NMPHUHAJISKHOCTH TMapaMerpa K yCHIIU- Ry
TEJI0 ¢ OOpPaTHOM CBSA3BIO MO HANPSIKEHUIO
y MHJEKC MPUHAMIEKHOCTU K YCUIUTEIbHBIM Ia-
pameTrpaM pazoMkHyToro OY
- MHJEKC MPUHAMIEKHOCTU K YCUIUTEIbHBIM Ia-
pameTrpaM 3amMKHyTOoro OY
Tabnauna 6
HajacTpoyHbie HHACKCHI
IIpumeuanue,
O60o3HaueHue HaumenoBanue npumep
0003Ha4YEHHUS
- MHJIEKC BBIXOJ1a, COTJIACOBAHHOTO C IIMHOW OT- -
PHIIATEIHHOTO UCTOYHHUKA MATAHUS prix.2
- MHACKC BCIIOMOTATEILHOIO BBIXOJIa aHAJIOTrOBOM ~
MHKPOCXEMBI .1
0 MHIEKC CTaTUYECKOro peXHuma, JuanazoHa KO

CPEIHUX YaCTOT
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IlapameTpbl yCHJICHUS M NIepeaYd CUTHAJIOB

Tabnuma 7

OGo3HAYC- IIpumeuanue,
e HaumenoBanue puMep
0003HaYECHHUS
K = Yo kodpuuuent ycunenus Y (OY) wmm ero non- | u,, — BXOAHOE
Y u, ~ | CXEMBI II0 HANPSDKCHUIO MEX/y MHBCPTUPYIOLIUM | nuddepeHiu-
U HEHHBEPTUPYIOIIMM BXOJAaMHU, MOAYJIb KOM- | ajpHOE Ha-
MJIEKCHOTO KO3 dULIMEeHTA TIepeIaun Ky TIpsKEHNE
K, mupdepeHIMaNbHbIl  KOAG(ULUUEHT  YCUIICHHUS
MOJICXEMBI
K, MaKCUMaJbHOE 3HaYeHUEe KOdPUIIMEHTa yCHuie-
HU Ky B IaIla30HE CPEIAHUX YaCTOT
K - pgx K02()(PUIMEHT yCHIEHUs IO TOKY (QYHKIUOHANb- | K},
S Horo y31a OY ipu R, =0
Boc K02()(DUIMEHT NepeJadd M0 HaNpsDKEHUIO 4eTol- | B <1
péxnontocHuKa o0paTHoOM cBsizu PY
T (Ty) netrieBoe ycuienue PY B cxeme ¢ obpatHoi cBs- | Top, Ty, Ty 1
3b10 T.J.
W({w) cxemHas pyHkius kackanga, OY, moacxemsr OY
K, KO3(QQUIMEHT nepedaud IO HampsbkeHuo pe- | K
matoniero ycunurenss (PY) c yuérom obGpartnoit
CBS3HU
K K03 (ULKMEHT Tnepenayd HeMHBepTHpyouiero PY K&
110 HANPSKEHUIO
K Koah(dULKMEeHT nepenayd HWHBepTupytomero PY KE_T)
110 HANPSKEHUIO
S . - gy KpPYTH3Ha IIPeoOpa3oBaHKsl BXOJHOIO CHH(A3HOro | u, — cuHdas-
@y, curnana u, JIY (OY) B €ro BEIXOJHOM TOK iy HOE Hampsike-
HUE
S - gy KpYTHU3HA NpeoOpa3oBaHUsl BXOJHOIO JU(PQEpEeH- | u,, — BXOAHOE
o, nuansHoro Hanpspkenus Y (OVY) ug, B €ro BhI- b depennu-
XOOAHOU TOK 1z, aJIbHOC Ha-
psDKEHNE
K = Ysux k02 PUIMEHT mepefayn CHH(a3HOro BXOIHOIO | u, — cuH(}as3-
@y, Hanpsokerns 1Y (OY) HOE HaIpsiKe-
nue 1Y (OY)
Koc.ci KO3 PHUUMEHT ocnabiaeHnus BXOJIHOTO CUH(a3HOTO K Ky
curHaina /1Y (OY) oc.ch ~ _cd)
K., ko3 puuueHT noxasaeHus nomexu Y no nura-
HUIO
Sy(y21) KpyTH3HA IPE0Opa30BaHUS BXOJHOTO HAMPSKEHUS

B BI)IXOJIHOI;'I TOK YCHIIMTCIILbHOTO KaCKaaa
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Tabnuma &

BaHeiimnne napaMeTpsl 1 KOOPAUHATHI CTATHYECKOI0 PesKUMa

OMIOJISIPHOT0 TPAH3UCTOPA

IIpumeuanue,
O60o3HaueHune HaumenoBanue npumep
0003HAYCHUSIS
L O g depeHIaTbHOe CONMPOTUBICHHE SMUTTEPHOTO T51, Iy
° I, nepexojaa
B KOA(DPUIIMEHT YCUIICHUS 110 TOKY 0a3bl Bi, By
o KOA(PUIIMEHT yCUIICHUS 110 TOKY IMUTTEpa oy, o,
I COTIPOTHUBIICHHE 3aKPBITOTO KOJUIEKTOPHOTO Tepe- Ticls Tin
xoja
Cs E€MKOCTh KOJIJIEKTOP-0a3a Ceo1, Ci2
C, €MKOCTh MEK]Iy KOJUIEKTOPOM TPAH3UCTOPA M TMO/I- Cut, Cin
JIOYKKOM
I, CTaTHYECKUM TOK SMUTTEPA Ly, I,
I, CTaTHYECKUM TOK KOJJIEKTOpA L1, Lo
Is CTaTUYCCKHUM TOK Oa3bl Is1, Isn
Tox 00BEMHOE COMTPOTHUBJICHUE KOJUIEKTOPA Toxl
U,s HaIpsDKEHUE SMUTTEP-0a3a B CTATUYECKOM PEKIME U,s.1
U HaIpsDKEHUE KOJIJIEKTOp-0a3a B CTaTUYECKOM pe- Uses.1
KHME
U HAIIPSDKEHUE KOJUIEKTOP-OMUTTEP B CTATHYECKOM Ui
pexuMe
Lo 0oOpaTHBIN TOK KOJIJIEKTOPHOTO NEepexo/ia |
L, 0oOpaTHBIN TOK SMUTTEPHOTO Mepexoia Lo
Tabnuma 9

BaHeiimnne napaMeTpsl 1 KOOPAUHATHI CTATHYECKOI0 PesKUMa

M0JIEBOT0 TPAH3HCTOPA

[Ipumeuanue,
O60o3HaueHue HaumenoBanue npumep
0003Ha4YEHHUS
I. TOK CTOKa
I, TOK MCTOKA
I, TOK 3aTBOpa
U, HaIPsKEHUE 3aTBOP-UCTOK
Uore HANPSDKEHUE OTCEYKHU
Uop IIOPOTOBOE HAIIPSIKEHUE
I, MaKCHMaJIbHBIM TOK CTOKa
S muddepeHaibHasg KPYTU3HA XapaKTEPUCTUKHU
I =f(U,,)
R; BBIXOIHOE COITPOTUBIICHHE TpaH3KcTOpa B cxeme ¢ OU
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IlocTosiHHBIC BpeMEHH U MapaMeTpbl YaCTOThI

Taonuna 10

IIpumeuanue,
O60o3HaueHune HaumenoBanue npumep
0003Ha4YEHHUS
T, BBICOKOYACTOTHAs IMOCTOSIHHAs BpPEMEHU, YUHTbI-
BaIOIllasi MHEPLIMOHHOCTD 1-T'0 TpaH3UCTOpa (Kacka-
714, TIOJICXEMBI)
7; =R;C; IIOCTOSIHHAsI BPEMEHH J-I'0 KOHJAEHcaTopa 7 =R ;G
Ty MIOCTOSIHHAsA BpeMeHU Koppekrupyromen nenu OY | 1, =R, C,
f) 4acTOTa €IUHUYHOIO YCUJICHHS] CKOPPEKTHPOBaH-
HOTO pa3oMkHyTOoro OY
fa BEpXHsIsl TPAaHUYHAsI YACTOTa 10 ypoBHIO — 3/16
fi HUKHSISl TpPaHUYHAs 4acToTa Mo ypoBHIO — 3/16
fo LIEHTpaJbHasl 4aCTOTa
f, rpaHWYHas 4YacToTa MAaKCHUMaJbHOW BBIXOJHOMN
MontHoctn OY
fl* 4acTOTa €IMHUYHOIO YCWJICHUS PEIIAIOLIEro yCHU-
JUTEINS 10 TeTyie 00paTHOU CBSI3U
Tabonuma 11
ITapaMeTpbl EePeXOAHBIX MPOLECCOB  ObICTPOETICTBHS
[Ipumeuanue,
O603HaueHue HaumenoBanue npumep
0003Ha4YEHHUS
9, MaKCUMaJibHasi CKOPOCTh HApacTaHUs BBIXOJHOTO
HapsHKEHUs
81(31_1))( MaKCUMaJIbHasi CKOPOCTb HapacTaHHUsI BBIXOIHOTO
90) HanpsDKeHUs U1l TIOJIOKUTEIIBHOrO (OTpULIaTEeNb-
BbIX HOr0) (pOHTOB
tyer BpEMsI YCTAHOBJICHHSI NEPEXOAHOrO Mpouecca i
3aJJaHHOH 30HBI TUHAMUYECKON OINOKH &,
&0 30Ha AMHAMHUYECKOHN omuoOku (g, =0,1+0,01)
G (@A) BEJIMYMHA NIEPEPETYIUPOBAHUS HA TIEPEXOTHOMN Xa-
pakrepuctuke PY
Ubix YCTaHOBUBIIEECS] 3HAYEHUE BBIXOJHOTO HampsLKe-
Hus PY
U, AMIUIMTYJIa BXOAHOTO UMITYJILCHOTO curHasua PY
t, BpeMsi 33JIEP’KKH BBIXOJTHOTO UMITYJIbCa
f, rpaHWYHas YacToTa MAaKCHUMaJbHOW BBIXOJHOH

moitHoctu OY
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TabOnuma 12

IlapamMeTpbl NPOXOAHON XapaKTEePUCTHKHN KBa3UJIHHENHHBIX KACKa10B

IIpumeuanue,
O60o3HaueHune HaumenoBanue npumep
0003Ha4YEHHUS
U HamnpsHDKEHUE OTPaHUYEHUs KIACCHYECKOIro BXOJ-
Horo kackajga OY
U, TIOPOrOBOE HAIPSIKEHUE
Va1 MaJOCUTHAJIbHASI KPyTHU3HA MPOXOJHOW Xapakre-
PUCTHKHU
¥ o1 KpyTH3HA MPOXOAHON XapaKTEPUCTUKU Ha OO0Jb-
IIIOM CHUTHAJIe
Iy IpaHUYHBIA TOK 0a30BOrO BXOJHOIO Kackaaa 0e3
HEJIMHEWHON KOPPEKLIHUH
[ax MaKCHMAaJIbHBIM BBIXOAHOM TOK JIY ¢ HenmHein-
HOU KOppEKIHEN
m, OTHOCUTENBHBIA Koo duument m, = U, /Uy,
Tabnauna 13
CnpaBoyHble NapaMeTpbl M BaKHeH e COOTHOIEHUs
IIpumeuanue,
O603HaueHune HaumenoBanue npumep
0003Ha4YEHHUS
o, ~25 MB TeMIiepaTypHbiid noteHmuan (¢, =KT/q)
r, =0,/1, COIPOTHUBIICHHE SMHUTTEPHOro mepexona Ou- | r,; =25 Om
MTOJISIPHOTO TPAH3UCTOPA
U, =07 B NpuOIKEHHOE 3HAUYEHWE HanpshKeHus SMUT- | U,s | = 0,7
Tep-0a3a KpEMHHEBOIO OWIOISPHOIO TpaH-
3MCTOPA B AKTUBHOM PEKUME
a=0,9+0,999 KO3 (ULMEHT YCUJIEHUS MO TOKY 3MutrTepa | o = 0,95
OMMOJIIPHOTO TPaH3UCTOPA
B=a/(l1-a) KO3 (ULHEHT yCHUJIeHUS MO TOKy 0a3bl Ou- | B; =20+500
MTOJISIPHOTO TPAH3UCTOPA
U,, BBIXOJIHOE  CONpPOTHBIICHHE  OunomuspHoro | U,, Hanpsi-

rl-:I

3

TPaH3UCTOpa B CXEME C OOIIMM 3MUTTEPOM

KEHHE Dpiu

=1

MHUMas €AuHUIa

n=3,14

YHUCJIO T

o =2nf

KpyroBasi 4acToTa

B Hauajo x coaepxaHuIio
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