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Benopyccxuii nayuonansuwiil mexuuueckuti yHugepcumenn,
Munckue kabenvrvle cemu

WMIyneCHBIE 3IEKTPONPUBOIBI T1O-
VD2 TI" CTOSHHOTO TOKa HaxoAAT HpHUMEHEHHE
y  Kak B NMPOMBILUICHHOCTH, TaK U B CPEJi-
L c i CTBax TpPAHCIOpPTa, HAIpUMEp B 3JIEK-
Q TpoMoOWIsIX. B HUX HeWsMeHHOe Ha-
VT NpsDKEHUE HMCTOYHUKA IMHTAaHUSA IOCTO-
">Ik SSHHOTO TOKa TIpeoOpasyercss B pery-
\%
<

DI JUpyeMoe HampssKeHHE IOCTOSITHHOTO

TOKa C IOMOLIbIO BEHTUJIBHOI'O IPEOO-

pasoBartens [1, 2]. Ha puc. 1 npuBenena

Puc. 1. ViMmymscHbiii 37€KTpONpHBOT MPUHLMIIKHANBHAS CXE€Ma TaKoro JJeK-

THOCTOSIHHOT'O TOKa TpoIpuBOAa.

3nece 3nekTpoABUraTens M mnuraer-

CSl OT HEpPeryJMpyeMoro HCTOYHHUKA MOCTOSIHHOTO TOKa (aKKyMyJIsTOpHON OaTa-

pen) E uepe3 tupucrop VT, mis 3amupaHuss KOTOPOTO HCIONB3YeTCs IEllb,

BKJIFOUAIOIIAs MOCIEN0BAaTENBHO COEIUHEHHbIE apoccensb L n koHuaeHcatop C.

OnexTpoABUraTeNb MU THPUCTOP LIYHTUPOBAHBI 0OpaTHBIMU nuonamMu VD2 u
VDI coOTBETCTBEHHO.

B ucxonHoM coCTOSIHUM KOH-
nercatop C 3apsDKeH OT HCTOY-
HuKa E d4epe3 apoccenb L u
aNeKTponBurareidbr M Tak, 4TO
P N ero JieBas OOKJaJKa WMEET IO-
i JoxXuTenbHbIN 3apsia. [lpu nona-
> 4e YNpaBJISIFOIIET0 MMITYJIbCa Ha
|
|
|
1

tupuctop VT mocienHuit ornu-
! paerca W DdIeKTpoABUTaTens M
MOJKIIOYACTCS K  UCTOYHHKY
nutaang. HagwHaetcs xomeba-
TEJIBHBI TIpoIecC Tepe3aps-
Ja KOHJEHCATopa IO KOHTYPY
C-L-VT-C. ObpatHoi¥l momyBoJIHOHN Tiepe3apsima tupuctop VT 3amupaercs B
MOMEHT BpeMeHH f, (pHUc. 2), COOTBETCTBYIOIIUI PaBEHCTBY TOKa Hepe3apsia

| )

Puc. 2. Jluneiinas fuarpaMma Toka KojieOaTesb-
HOT'O KOHTYpa

i, IPOTEKAIOLIEMY Yepe3 TUPUCTOP B 0OpPaTHOM HAIpaBIICHUH, TOKY Harpy3Ku

I, mpoTrekatolieMy B IpPsIMOM HampaBJ€HUU. B 3TOT k€ MOMEHT OTKpBIBAaeTCs
muon VD1, KoTopslif MPOBOIUT TOK I'C— I, ¥ mopmep;KUBaeT 3anuparouee Ha-

NpsOKeHne 0OpaTHOM MOJSIPHOCTH Ha TUpUCTOpe. B 3T0 Bpems oOpaTHbI auox
VD2 3anepTt, ¥ TOK Harpy3Kku IpOTeKaeT Mo KOHTYpY, coaepxamemy £, L, C u
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M. B MoMeHT BpeMeHHU ¢, Ha quoae VD2 obOpasyercs npsiMoe majeHue Hamlps-

JKEHUS, U Yepe3 Hero HAUYMHAET IPOTEKaTh 4acTh TOKA Harpy3ku. Tenepp Koie-
OaTeNbHBIN KOHTYp BKIIOUAeT B cedst Takke £ U VD2, TOk uepe3 KOTOpBIH yBe-
JIMYMBAETCS II0 MEpe YMEHBIICHUS TOKa i . IIpu cmame Toka KoHAEHcaTOpa 10

HYJIS 4epe3 oOpaTHBIN JHOJA 3aMBIKAaeTCsA Bech TOK HAarpy3KH, a jieBas oOKaaka
KOHJIEHCAaTOpa CHOBA MUMEET I10JIOKUTENIbHBIN 3apsia. Jlanee Ha TUPUCTOP IOCTY-
HaeT cJeLyIOUMH OTIHPAIOMIMA UMITYJIbC, X LUK PadOTHI CXEMBI CHOBA IOBTO-
pseTcs.

Takum 00pazom, 3JEKTPOABHUraTENb MOJKIIOYAETCS K UCTOYHHWKY HMHUTAHHUS
TOJIBKO Ha BpeMs K0JieOaTelIbHOT0 IpoLecca nepesapsiia KOHIeHcaTopa, a cpel-
HSAsS BEJIMYMHA HAIPSDKEHUS Ha HEM pEryjHMpyercs MyTeM H3MEHEHHs YacTOTHI
MMITYJIbCOB yIpaBiieHus: Ha Tupuctope VT. OHa yBenmn4ymBaeTrcs ¢ pOCTOM H
YMEHBILAETCS CO CHUKEHUEM 9aCTOTHI UMITYJIbCOB.

U3zBectHo [3], uTO mpu mpeHeOpexeHUH aKTUBHBIM CONPOTHUBIEHHUEM KOJie-

GaTeIbHOrO KOHTYpa TOK [, KOHIEHCATOPA OLPEACISCTCS BHIPOKCHUCM
I-=UNC/ Lsino,t, ()

rae U — HampsbKeHHe UCTOYHMKA muTaHus; o, =1/+/LC =2n/ T — cobcTBeH-

Has OUKIIWYCCKAasA 4aCTOTa KOHTypa KOMMYTalluu, 7;_ nepuona KOoJIeOQHUH KOH-

Typa KoMMmyTaiuy; L 1 C COOTBETCTBEHHO MHIYKTHUBHOCTh U €MKOCTh KOHTYpa
KOMMYTAaLUH.
MaxkcuManbHOe 3Ha4eHUE TOKA I JOJDKHO OBITh OOJIbIIE TOKA HATPY3KU I

a°

" IMO3TOMY UMECM

UNCI L = i, 2

rae k >1 — xoaddunment 3anaca. Tok

q [IPUHUMACM HCU3MCHHBIM.

Ha ocHoBanuu puc. 2 MOXKHO 3amucaTh

tB/\/LC = —2arcsin(l/4) , 3)
rne L=t —14 — BpeMmsd, IPEAOCTaBIIIEMOE THPHUCTOPY MJIsI BOCCTaHOBJICHMS
YIPaBIAEMOCTH.

N3 (2) u (3) MOXHO TIOJTYYIHTD:
L=Ug/loskly);  C= Kt /(o,U), @)

rue ¢, =m-— 2arcsin(1/ k) — YroJ BOCCTaHOBJICHHUS YIPABIIEMOCTH TUPUCTOPA.

Ecnu npunsate k=2, To u3 (4) ¢ IOCTaTOYHOM Ui WHKCHEPHBIX PacueTOB
CTETIEHBIO0 TOYHOCTH TIOTYIHM:

L~U4/4L); Cx1I4/U )

st HopMaeHO#M paboOTHI CXeMBI HEOOXOIMMO, 9TOOBI MaKCHMasbHas dac-

TOTa YNPABISIOUMX UMITYJIbCOB 1, . Oblia MEHbIIE COOCTBEHHOH 4acTOThl

KOJIe0aTeTbHOTO KOHTYPA, T. €.

£ <1/mLC). (6)
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B npotuBHOM ciy4ae MpOM3OWIET CPBHIB KOMMYTAallUW, U JBUraTeib OyAeT
MOCTOSTHHO MOJKII0YEH K UCTOYHUKY MUTaHHUS.

Cremyer OTMETHTB, UTO CXeMa Ha puc. 1 paboTocrocoOHa U pHU OTCYTCTBHU
nuona VD1, onHako B 3TOM ciiydyae Ha €€ 3JIEMEHTaxX MOTYT BO3HHKATh IepeHa-
MIPSDKEHUS U HEBO3MOKEH PEeKyIepaTUBHBIN PEXKHM.
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OeKTpoBaKyyMHbIE TPUOOPH! UMEIOT 3HAYUTEIbHbIE MPEUMYIIECTBA HEpen
MOJYTIPOBOJHUKOBBIMH NPUOOpaMH aHAJIOTUYHOTO Ha3HA4YeHHs MpH paboTe B
YCIIOBUSAX TOBBIIIEHHBIX 3JIEKTPUYECKUX W TEIUIOBBIX HArpy30K, BO3JEHCTBHM
BBICOKHMX YPOBHEN MOHM3HPYIOIIEH pagualliy WIH CUIBHBIX 3JEKTPOMAarHUTHBIX
noJeid. T npudOpsl crtocoOHBI paboTaTh MpH OONBIINX H3MEHEHHSAX TeMIlepa-
TYpbl OKpY’Karomien cpeasl U 00NagaroT HAMMEHBIINMY aMIUIUTYIHBIMH M Yac-
TOTHBIMH IIIyMaMH.

XapakTepHas 0COOEHHOCTH COBPEMEHHOTO 3Tala Pa3BUTHS DJIEKTPOHUKHU
MaJIOi MOITHOCTH — KOHKYPEHIUS MKy pa3InyHBIMU Iprbopamu. JTO AeiaeT
aKTyaJIbHBIM BBIABIICHHE W PEAIN3ALUI0 NPEEIBHBIX BO3MOXKHOCTEN KaXKAOTrO
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