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B JnekTpOHHK~ tH3H4ec«oro JKcnepHMeHTa 0AHHMH H3 
Ba)KHeiinmx .IIBmII0TC.!I ycTpoiiCTBa, 3aAaIOI.QHe npn' npHX0Ae 
3anyc«aIOI.Qero cnrHana Tpe6yeMbie HHTepaanbl apeMeHH, ~ 

OAHOBH6paTOpbl. . 
. , B CB.!13H c pa3BHTHeM MHKpoJneKTpqHHKH OAHOBH6pa T0phI 

CTann BhmonH.!ITbC.!I, KaK npaBHno, Ha HHTerpaJJI,HbIX cxeMaX, 
npnqeM B HaHoceKYHAH0M AHana3oHe 0HH peanH3YIOTCR Ha 
miierpanbHblX cxeMax C ~MHTTepHOH CB.!13bro". MO)KHO npeA-

' . I ,; , • , • 

n0)KHTb C,JleAYIOI.QYIO CHCTeMy 0TnH4HTenbHbIX xapaKTepHCTHK 
6bICTpbIX OAHOBH6paTOpOB. . . , . , ,· 

_I. OAHOBH6p,aTOPbI pa3nH4aIOTC.!I n,o; THTTY 
B :p e M .!I 3 a A a 19,l.Q e r o J n e M e wr a H c n o c o 6 y e r o 
BKnro4eHH.!I. 

1/ Han6onee pacnpocTpaueuo BKnroqeune JneMeHTa. 3a·-
Aep)KKH /,nanee y ,cxeM HHAe«c·· ;3 / · · · 

a/ Ha 0CH0Be TTOCneAOBa TenhHO. BKnroqeHHbIX HHTe -
rpanb~hIX cxeM / c/, ' · 

6/ Ha «a6ene 3aAep)KKH /«/, 
B/. C HCTT0nh30BaHHeM HHTerpHpyIOI.Qeii RC~QeTT04KH 

/n/. 
,ll;ocTOHHCTBOM K~6enbHhI~; 3aAep)KeK .!IBn.!leTc~ xqpowee 

0TH0W~HHe apeMeHH 3aAeP)_KKH K tpoH;ry HMnynh~EI; Ha BbIXo
Ae, 4T0 o6ecneqnaaeT 6onbi.uyro cTa6nnhnocTb. ape~eHH BhI

AeP*KH; / t BblJl. ') "· YA06CTBO, topMnpo~aHH..!I KOPOT~~·~ 
HHTepBa.JIOB. K A0CT0HHCTBaM 3aAep)KeK Ha. HHTerpupyIOIIUIX 
RC - ~enoq«ax cneAyeT OTHeCTH cyI.QeC:TBe,HHO 6~nhWHH ,ItHa-. 
na3oH B03M<?~HLIX apeMeH . ai,1.ziep?f(eK / .rJ. t Bbl~.:·./ u· AO-.. 
cTynuocTb HX nnaBHoii perynHP0BKH. 3aAep)_KKa Ha no_cneAo-

• • • '• •· ' • , C •,. 0' •' ' ,,; - ' • • • ~ 
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BaTeDbHO BKnroqeHHhlX nornqecKHX 3DeMeHTaX CHDbHO H3· 
MeH.IIeTCH B 3aBHCHMOCTH OT IlHTarow:ero HanpH)KeHHH H TeM
rrepa Typbl /cM. HH)Ke/. KpoMe Toro, rrpaKTnqecxu oHa npu
MeHHMa TODbKO .D:DH MaDblX t Bhlll• 

3neMeHT 3a,n;ep)KKH MO)KeT 6b1Tb BKnroqeH Me)K,n;y axo.n:aMH 

HHTerpanbHblX cxeM, u a 3TOM cnyqae curHan no HeMy 
H.D:eT B IIPHMOM HarrpaaneHHH, /cxeMa Tor.n:a HMeeT HH,n:eKC, 
HarrpHMep, 3:Kn /, nu6o OH MO)KeT 6b1Tb BKmoqeH Me)K.n:y 
BblXO.D:0¥ O.D:HOBH6paTopa H ero BXO.IJ:OM, T.e. CHrHan pac
npocTpamieTC.11 B o6paTHOM HarrpaaneHHH /Tor.n:a - 3K0 /. 

2/ BpeMH3a.n;aromue eMKOCTH (E) MoryT 3aMblK8.Tb 06-
paTHYJO CBH3b Me)K.n:y BhlXO.n;aMH Jr--':exo.n:aMH HHTerpanbHblX 

CXeM no aHanorHH ,C Tpa.n:HUHOHHblM O.D:HOBH6paTOPOM c 
3MHTTepHoii CBH3bID I 1 I. · 

II. O.n;HOBH6paTOPbl pa3nHqaroTCH no BH.D:Y 
3anycxa. 

1/ IloTeHuuanbHblH 3anycx /II/ -rreperra.n:oM HarrpH)KeHHH; 
B03MO)KHbl .n:aa cnyqaH: 

a/ cxeMbl; B KOTOPbIX DHMHTH{)OBaHa /n/ caepxy .n:nu
TenbHOCTb clipoHTa 3arr_ycxaromero rrepena.n:a HarrpH)KeHHH; 

6/ cxeMbi, KOTOpble MOryT ·pa6oTaTb C IIPOH3B0DbHOH 
/rr/ .D:DHTeDbHOCTblO clipoHTa. 

2/ HMrrynbCHblH 3anycx /H/ - OT cnrHana KOHeqHoii .n:nu
TenbHOCTH. B TaKHX CXeMaX, KpOMe orpaHuqeHHH Ha ,n:nu

TeDbHOCTb BXO.n;Horo CHrHana CHH3Y ( t BX ) MHH.,cymecTBy
eT orpa11:u'l'eH11e H caepxy-(t BX J MaKc .. 

3/ Hau6onee YHHBepcanbHblMH/Y / C Toqxn 3peHHH 3ariyc
Ka HBJIHIDTC.ff IIOTeaunanbHO·HMIIY.hbCHble cxeMbl, cliopMHpyro
mne 3a,n;aHHblH BpeMeHHOH HHTepaan. BHe 3aBHCHMOCTH OT 

.D:DHTeDbHOCTH BXO,D;Horo CHrHana, T. e .. IIPOH3BO.D:HIUHe KaK 
yxopoqeirne, TaK, H y,n:moieHne HMilYDbCOB.' OHH TaK)Ke pa3,n:e-

. DHIDTCH Ha .n:ae rpyIIIIbl, "n" H "n"' aHanornqHo II.II. II - la 
H 11-16. . . . 

IIL )]; DH pa 6 0 T bl C HM II y Db Ca M H, CT a THC TH q e
C K n p a c rr p e .n: e n e 1i'H bl M n · a o B p e M e H n, aa)KHblMH 
HBDmoTcH aennq:e:'Jia H THII MepTBoro apeMeHH /noruxa cpa_-
6aTbIBaiiHJI OT BTOpHqHblX CHrHanoB/. . 

1/ HaH6o.Ji:ee pacrrpOCTpaHeHbl O.D:HOBH6paTOpbi c 6nOKH· 
POBKOH BXO,n:a Ha :apeMH B:b1.n;ep>KKH /Ii/, i.e. He_qyBCTBIITenb

Hble K ·BTOpHqHblM 3arrycxarow;HM HMIIYDbCaM, rrpmne.n;IIIHM B 
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HHTepaan .Bb1,nep)KKH. ,tinH Taxux o.n:Hoau6paTopoa y.n;o6Hee 
rronb30BaTbCH IIQHHTHeM apeMeHu aoccTaHoaneHHH (tBoccTJ, 
rrpuqeM no ero aenii:quHe orrncbrnaeMbJe o.n:Hoau6paiopb1 MO)K· 
HO pa3.n;enHTb Ha: 

a/ CXeMbl CO cpenHeii / c/ BeJiHqHH0H tBOCCT , 06b1qHo 
OHO paBHO / 1- 3/ t Bhlll • 

6/ cxeMbl c MaDhlM /M/ BpeMeHeM BOCCTaHOBDeHHH, 
y KOTOphlX /0,5"":1/ t Bhlll> . 

B/ cxeMbl C Hyne~hIM /H/ apeMeHeM BOCCTaHOBDeHHH. 
IloHHTHe apeMeHH ·aoccTaHoBneHHH rrpnMeHHMO u K cxeMaM 
Knacca II-1, ecmt ero OTCqHTbIBaTI, OT MOMeHTa OKOHqaHHH 
axo.n:Horo cnrHana. 

2/ IlpH' rrp'nxo.n:e BTOp~qHoro HMIIYDbCa O,D;HOBH6paTop 
MO)KeT rrpo.n:nHTb . Bbl_XO.D:HOH CHrHan Ha HHT_epaan .t· Bhlll OT 
MOMeHTa npuxo.n:a BTopnqHoro cnrHana. Taxue oJHoau6paTo
pbI Heo6xo,n;HMbl B KaHanax aHTHCOBIIa,n;eHHH (A) 21 

. CTOHT YIIOMHHYTb TaK)Ke O cne.n:yrow:ux .D:BYX B03MO)KHblX 
THIIax O.D:HOBH6paTOPOB, He peanH30BaHHhlX .n:o HaCTOHw;ero 
BpeMeHH Ha HHTerpanbHbIX cxeMaX. 

3/ Ecnu npu npuxo.n:e BTopnqHoro HMrrynbca o,n;HOBH6paTop 
npepbrnaeT BbIXO.D:HOii cnrHan, a 3aTeM cliopM.upyeT 3a.n;aHHblH 
BpeMeHHOH HHTep:aan, TO ero y,n:o6HO HCilODb30BaTb .D:DH DHK· 
BH.n;auuu rrpocqeTOB B KaHanax coarra.n:eHHH (CJ 131• . 

4/ Hau6onee CDO)KHblM C ToqKH 3peHHH norHKH pa6oThl 
HBDHeTCH O.IJ:HO~m6paTop, "3aIIOMHHarow:uii" IlODO)KeHHe BTO· 
pnqHoro BXO;!l,HOro HMIIYDbCa BO apeMeHH, 3aTeM no OKOHqa
HHH t Bhlll rrocne rrepaoro HMIIYDbCa .n:aromuii KOpOTKOe 
npepbIBaHHe H cliopMHpyromuii ,n;anee TaKOH BpeMeHHOH HHTep
Ban, qTo paCCTOHHHe Me)K.n:y ero OKOHqaHHeM H BTppHqHblM 
BXO.D:HhIM HMIIYDbCOM paaHo t Bhill • TaKHe o,n:HoBH6paTopb1 • 
y.n;o6HO IIpHMeHHTh B 6noKax 3a.n;ep)KKH /3/. 

B pa6oTe 141 orry6nuxoaaHa cxeMa c rrpephrnaHHeM Bblxo.n:
Horo cnrHana H coxpaHeHHeM apeMeHHOH HHcliopMauuu o Haqa -
ne nepaoro HMnynbca u oKoHqaHHH nocne.n:Hero /nocne ape
MeHH -Bbl,n;ep)KKH/. ,D;nHTeDhHOCTb HHTepaanoB npephIBaHHH 
MO)KeT H3MeHHThCH B IIIHPOKHX rrpe.n:enax, II03TOMY cxeMa 
HBDHeTCH -nHIIIb rrpoMe)KyToqHoii Me)K.n:y OC u 03. 

,D;nH cpaBHeHHH O,Il;HOBH6paTopoB Ba)KHbl TaK)Ke TaKHe 
KonnqecTBeHHhie .xapaK~epHCTHKH, -KaK CDO)KHOCTh /qucno 
KOpIIyCOB lfC/ H IIOTpe6nHeMaH MOW:HOCTh. HaKOH~U, npe,n:-
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Puc. 1. 3aBHCHMOCTh noruqecKHx ypoBHeii (U0 ,U ), nopora 
cpa6aTLIBaHHH (Un), exo.n;Horo • TOKa (I 8xJ B 3a,n;ep)KKH .pac
npocTpaHeHHH (t 3 ) : a/ OT HanpH:>KeHHH IIHTaHHH, 6/ OT TeM-. 
nepaTypLI. 
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CTaBmUOT HHTepec CilOC06hI IlOBhIUieHHH qyBCTBHTenhHOCTH 
OJJ;HOBH6paTOl)OB. " 

··n HaCTOHllleH pa6ore · pace Ma TPHB8.IOTCH. C}'ll{eCTBYJ91llHe 
cxeMhl OJJ;HOBH6paTopoB Ha HHTerpani.HhIX cxeMax C 3~in:Tep~
HOH ce11·:ihIO 14 -,161 . C '-roqKH 3peH.HH OT~H~nnenhHhlX npHJ-· 
HaKOB, HJno:>KeH:HhlX. BbIUie·. ,Ll;.nH ioro; 1no6hI ,naTb quraT'enio 
B03MO:>KHOCTh KonuqecTBeHHO Il

0

poamrnHJlfPOBaTh. c·Ta6Iiii'i,-
.,._' .- ; . . .:·: ' - ,; ' . •' 

HOCTh BpeMeHH BhIJJ;ep:>KKH no TeMnepa Type H UHTaHHIO, Ha. 
pHc.', la,6 npiiae,n;eHhl. rpa'.<iJHKH c'ooTBeTCTBYIOll.\HX JaBHCHMOC
Teii IS/· . .zin11' Hyneeoro (U 0 ) H e~HHHqHoro cu'1). JIOrH~

qecKHX ypo1rneii, nopora cpa6aThlBaHHJI (U IT ) , ax'o,n;Horo 
TOKa ( lex} .H Ja,n;ep)KKH pacnpocTpaHeHHJ_I (t 3 . ) HHTe-
rpaJihHhIX cxeM cepHH MECLII. . . . . . . 

CxeMa/6 /, noKaJaHHaH Ha puc. 2a, pa6oTaeT no npuH
uuny 3~.Iiep:>KKH Ha Ka6ene C npHMLIM pacnpocTpaHeHHeM CHr
Hana. bua 111m.11eTCH THTT:HqHhlM npHM.epoM BpeM11Ja,n;a10Ii\e~o 
ycTp_OiicTea c noTeHUHan1>.H_l,IM JanycKo.~ .. Ha pHc:~26 npuee-

Tun: JH"/fin/5c rf} . , , .. _. _, a:) 
~C 12 34- MC1023 i · -~ti ·· 

. I I I I . 
t 

11 I j ... II 
-4-~ 

'f 

-111 I . ~ t 
_,vi, 

t • 
-v 

. I~ . t I - . . . 
VI I t 

VII I __F,=L_ 
t~wo = tJ + t .. u 

/6, 
PHc. 2. 0.n;HOBH6paTop I c epeMeHeM BOCCTaHOBneHHH, .. 
paBHhIM epeM'eHH BLI,n;ep:>KKH: · a/ npuiiuurtit:a.JILila·ii' cxeM~ 
6/ epeMeHHa11•·,n;1farpaMMli.· · " . . .. . . . . :, . . ' 
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.u.eHLI Bpe,MeHHble .U.HarpaMMLI ee pa60Thl. ,lJ;JUl ynpomeHH11 

npeHe6peraeM q,poHTaMH HMilYJihCOB, a 3a.U.CP)KKH BLIKJilO'IC • 

HH11 H BKnIO'leHH11 3JieMCHTOB C'IHTaeM paBHLIMH. Ha 3JICMCH· 

Tax 1-.3 co6paH TpHrrep IIIMHTTa, 06ocTp11101llHH nepena.U.LI 

·BXO.U.HOro CHrHaJia. BpeM11 BOCCTaH0BJieHH.H CXCM-bl_ paBHO 

BPCMCHH. Bhl.U.CJ))KKH. YKa3aHHbJe oco6eHHOCTH CXCMbl B BH.U.e 

HH.U.CKCOB npuae.u.eHLI Ha pHc. _ 2a. UenL, yKopa11uaa101Qa11 

nepena.u., co6pa.Ha B iiaHHOM cny11ae Ha Ka6ene 3a.u.ep)KKH, .Ho 

CCTeCTBCHH0 MO)KeT 6bJTb peaJIH30BaHa C Il0MOIQblO 3a.u.ep

)KCK .u.pyrHX·THnoa. KaK BH.U.H0 H3.puc. 26, ao apeM11 Bhl,Il;Cp)K• 

KH
0 

B Ka'ICCTBC cnaraeMoro BXO.U.HT HCCTa6HJibHa11 BeJIH'IHHa 

t 3 1 .U.J111 ee KOMilCHca:u;nii MO)KH0 HCilOJib30BaTb CXCMY n'o
ruqecKoro noaTopeHH11 Ha axo.u.e. 3JICMCHTa ·4 /Ha puc. 2a -

IlYHKTHpOM/. . 

CxeMa 171, · H306pa)KCJiHa11 Ha puc. 3a.,6, MO)KCT pa6oTaTh 

B .u.eyx pe)KHMax - noTeHtiHaJILHOM H HMDYJILCH0M-. Bo BTopoM 

cny11ae oHa npe-.u.cTaan11eT HJ ce611 RS ·Tp11rrep, npu11eM 

BXO.U.H0H HMilYJil»C no.u.aeTC11 Ha BXO.U. ycTaHOBKH TpHrrepa, 

Tun: JK"/!IA/6H 
a) -St, MC1,2-MC1023 o) 

I I 

t - L------------· 
t,1 II r:::::---. .J I 

t .J L------· -
J7.. 

Ill -::q-tJ- r- -----· 
I t 

IV _J I , t 

V _J I 

t 
L _______ 

· v, -
t 

L tlu,. t_..-t., 

PHC. ·a. O,IJ;JIOBH6pa,Top /?/ C HYJICBbIM BpCMCHeM BOCCTaHOB• 
JICHHH: a/ npHH:u;11nuanLHa11 cxe1.rn, 6/ apeMeHHa11-.u.uarpaMMa. 
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a Ha axo.u. c6poca OH nona.u.aeT 11epe 3 JIHHHJO 3a.u.ep)KKH. 

K .u.ocTOHHCTBaM ee oTHOC11TCH npocTo-ra H Hyneaoe apeMH 

BOCCTaHOBJieHH11 /c BbIXO.U.a VI /, K HC.U.OCTaTKaM • 3aBH· 

CHMOCTb t Bblll OT ta ' TaK )Ke, KaK B nepBOH CXCMC. 

B pa6oTe /Bl. OilHCaHa CXCMa C JIHHHeii 3a.u.ep)KKH H lie -

CKOJibKHMH .U.HCKpCTHblMH 3JieMCHTaMU, pa60Ta101Qa11 no npHH· 

:u;uny Y'ICTBepeHHH BpeMCHHOH .U.JIHHbl JIHHHH. B 3TOH CXCMC 

apeMH BOCCTaHOBJICHH11 TaK)KC paBHO HyJIJO. 

Cpe.u.H cxeM C JIHHHCH 3a.U.CP)KKH B :u;enH o6paTHOj!/B113H 

HaH6onee xapaKTCpHa npHBC,IJ;eHHaH Ha pHC. 4a,6 • Ee 

a) Tun: Jx°/Yn/5,. o) I -f-+- t1 

MC 1,2 - MC1023 , . _J '-----------:---:-- ; 

II I j :_ --~ -~-:.:___,! 

111 I 7 ,---------
I t 

.f7_A3 f -
. :_____ t IV I ~-0 1~ I 
. 

V I ----i__r-- t 

VI ==P . . ; 
82 

t1w1 = t,i 

PHC. 4. O,IJ;HOBH6paTop 151 c IlOBhIIIICHHOH CTa6HJihHOCTblO 
BpeMCHH Bhl.U.CP)KKH: a/ npHHIJ;HilHaJILHaH CXCMa,_ 6/ BpCMCHHa.H 
.U.lffirpaMMa. 

.U.OCTOHHCTBa - BblCOKaH CTa6HJibHOCTh BPCMCHH Bbl,Il;Cp)KKI{ 

H YHHBepcaJihHhIH 3anycK 6e 3 orpaHH'ICHHH Ha .U.JIHTCJihHOCTb 

(ppOHTOB, IlOCKOJihKY OT nepe.u.iiero (ppOHTa nepena.u.a Hanp11-

)KCHH1! cxeMa cpa6aTLIBaeT KaK .RS ·TpHrrep, q,opMHpy11 

(ppOHT HMilYJibCa B JIHHHIO 3a.U.CP)KKH. BpeMH BOCCTaHOBJICHHH 

CXCMhl paBHO BPCMCHH Bbl.IJ.Cp)KKH, )J.JIH ero COKpaIQCHH11 HC., 

o6XO.IJ.HMO BKJIIO'IHTb :u;enh yKopo11eHH.H HMilYJILCa c6poca 

nepe.u. JIHHHCH 3a.u.ep)KKH. JlorH'ICCKHM 3KBHBaJICHTOM 3Toro 

O.IJ.HOBH6paTopa HBJIHCTCH CXCMa 191 IlOKa3aHHaH Ha 
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Puc. 5. O.z:tHOBH6paTop IlOTeHuHam,HO·HMilYJibCHOro THna 

. c HHTerpupyromeii RC -uenLro: a/ npHHUHnHaJILHa.11 cxeMa, · 
6/ epeMe1rna.11 .nuarpaMMa. 

pHC, Sa,6. CxeMa OTJIH'lJaeTCH THilOM HCilOJib30BaHHbIX no

rH'lfeCKHX 3JieMeHT0B H BbITeKaIOIUeif OTCIO.Ita Heo6xo.z:tHMOCTblO 

cornacoBaTb <l>a3bl 3ap.11.na eMKOCTH CB H CHrHaJia OCTaHOB· 

KB • IV , 3ap.11.n' Ca qepe3 R npOH3B0.ItHTCJI npH 3anepTO¥ 

BbIXO.ItHOM 3MHTTepHOM IlOBTOpHTene nepaoro 3JieMeHTa, 'lJTO 

.naeT B03MO)KHOCTb 3JieKTpOHHOit peryJIHPOBKH t Bbl.It: Boc

CTaHOBJieHHe noTeHuuana Ha CB npoHcxo.nHT qepe3 3MHT· 

TepHbIH noeTopHTenL nepeoro 3JieMeHTa, noJTOMY apeM.11 

BOCCTaHOBJieHH.11 cxeMbl HeBeJIHKO. 

. CxeMa H3 pa60Tbl / lO/ /pHc. 6a, 6/ OTJIH'lJaeTC.11 OT .ItBYX 

npe.ItbI.ItjIUHX TeM, 'lJTO CHrHaJI o6paTHOH CB.113H CHHMaeTC.11 He 

C 3JleMeHTa, Ky.na npHXO.ItHT BXO.ItHOH CHrHaJI;, a C npoTHBO· 

IlOJIO)KHOrO nneqa nepeKpeCTH0 coe,nmieHHbIX·. JIOrH'lfeCKHX 

3JieMeHT0B /1 H 2/. B pe3yJibTaTe 0Ha He M0)KeT pa6otaTb 

B noTeHUHaJibHOM pe*HMe HJ• 3a MHoroKpa THLix cpa6a Ti.rna

HHit. 
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Puc. 6. O.z:tHOBH6paTop /!O/ H.MilYJibCHOrO THna c HHTerpHpyro
meii RC -uenLro: a/ npHHUHnHaJILHa.11 cxeMa, 6/ apeMeHaa.11 
.nuarpaMMa. 

Ilepeii.neM Te.nepb K.cxeMaM o.nHoeu6paTopoa c eMKOCTHoii: 

IlOJIO)KHTeJibHOH o6paTHOH CB.113bl0, KnacCH'lfeCKHM 0.ItHO· 

BH6paTOpOM ·Ha TpaH3H.CTOpax C 3MHTTepHOH CB.113bl0 JIBJIJl~TCH 

cxeMa/11,12/ Ha .nuit><l>epeHUHaJibHOM npHeMHHKe /pHC~ 

7a,'6/. Cnoco6 3anycKa cxeMbl - HMilYJibCHbIH, T.K. np~ .ItJIHH-' 

HOM BX0.ItHOM CHrHam~ cxeMa npo.z:tJI.ReT BbIXO.IJ;HOH HMilYJibC 

/Ha PHC. 76 - WTpHx-nyHKTHp/. 3ap.11.n H pa3p.11.n apeM.R3a.na- . 

IOIUeii eMK0CTH rrpOH3Boµ.11TCJI qepe3 corrpoTHBJieHHe RB , 
Il03TOMY apeM.11 BOCCTaHOBJieHH.11 cxeMbl npHMepHO paDHO 

BpeMeHH BbJ.z:tep)KKH. CxeMa MO)KeT CpcJ.6aTbIBaTb KaK OT no-_ 

JIO)KHTeJibHbIX, TaK II OT OTPHUaTeJILHLix curHanoe. EcnH 

P~!KH~HbIH TOK BblX0.D;HOro 3MH:nepHoro IlOBTOPHTeJI.11 H~ • 

.ItOCTaTO'IH0 BeJIHK, TO rrpH OTPHUaTeJibH0M nepena.ne B~xo.n

Horo. HMil}'JlbCa 3TOT 'TpaH3HCTOp MO)KeT 3aKpbITbCJI /Ha

rpy3KOH ero JIBJI.ReTC.11 RB /, H B .z:taJibHeii:WeM CKOpOCTb 

H3MeHeHH.R Harrp.11)KeHHJ1 Ha :e1,ixo.ne 6y.neT orrpe,n;en.11TLCJ1 
. . . 

3ap.R.D;KOH CB pe)KHMHbIM TOKOM. 
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PHC. 7. O,nHOBH6paTopHa .nucpcpepeHuHaJibHOM npHeMHHKe'
11

•
12:1 

a/ npHHUHilHaJibHaH CXeMa, 6/ BpeMeHHaH .nuarpaMMa. 

IloJio:>KHTeJibHaH eMK0CTHaH o6paTHaH CBH3b peaJIHJY,eTCH 
'/10/ 

H Ha 3JieMeHTe HJIH, HanpHMep, TaK, KaK B cxeMe , 

IlOKa3aHHOH Ha pHC. 8a,6. Oco6eHHOCTbJO 3TOH cxeMbl HB

JIHeTC_H npHMeHe-HHe ABYX AH0A0B AJIH C0KpaLQeHHH BpeMeHH 

B0CCT_aH0BJieHHH. ,ll;HOAbl !pHKCHPYIDT TaK:>Ke Il0TeHuHaJI, co

OTBeTCTBYJOLQHH JI0rHqecK0MY "0" npH H3MeHeHHH T0Ka qe -

pe3 R , Il03T0MY B cxeMe .nocTynHa 3JieKTP0HHaH peryJIH-B. . 
poBKa 'BhI,n~PH HCil01lb30BaHHH 3JieMeHT0B HJIH.-HE Heo6-

X0AHM AOilOJIHHTeJihHblH HHBepTop - puc. 9a,6 /Bl . HaJIHqHe 

HHBepTHP0BaHH0ro BblX0,na .naeT B03M0:>KH0CTb HCil0Jib30BaTb 

ero pe:>KHMHblH noTeHuHaJI -O,8B H C0KpaTHTb 0AHH AH0A, 

CJiy:>KaLQHH AJIH 6bICTporo B0CCTaH0BJieHHH OAHOBH6paTopa. 

EMKOCTb, JaMbIKaIOLQaH o6paTHYJO CBH3b, M0:>KeT 6bITb 3KBH

BaJieHT0M Ja,nep:>KKH, HanpHMep, KaK B cxeMe 1131,HJo6pa
)KeHHOH Ha_ pHc. lOa,.6: no JI0rHKe pa6oTbl cxeMa HAeHTHqHa 

c OAHOBH6paTopoM, npHBe.neHHblM Ha PHC. 7a. CoKpaTHTb 

BpeMH B0CCTaH0BJieHHH B TaKoro po,na cxeMax M0:>KH0 BKJIJO

q~B. Me:>K,ny ee BhlX0AaMH KpeMHHeBblH n- p~ n TpaH3HCTop1141 

/Ha pHc. 1 Oa - nyHKTHPOM/. 
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a.J 
Tu.n: E/U/5H 
MC - MC 1026 a) 
D 1,2 - fN911f 

_1, 4 
n~ 

t 

II , •• 7,=-.J j IV · IIJ 

Ca · · Ill ~ ; 
Di I D'R• 

/t 

IV I ~··t DZ & '"1 
-EcH 

t•R 1 icC 1 

PHc. 8 •. O,nHOBH6paTop 
1101 

Ha :rneMeHTe "HJIH" c MaJibIM 
BpeMeHCM B0CCTaH0BJieHHH: a/ IlpHHUHilHaJILHaH cxeMa ,. 
6/ epeMeHHa.H ,nHarpaMMa. 

aJ 

R1 

-Ee" 

Tun: E/H/6H 
MC -MC fOfO 

II 1..._f 

DZ19A 

a) 

Jl __ _ 
t 

II 7::t1w1=:J · t 

Ill _r-i__t 

IV ~nt 

/8/ 
PHc. 9. O,naonH6paTop Ha 3JieMeHTax "HJIH-HE" c Ma-
JILIM BpeMeHeM B0CCTaH0BJieHH.H: a/ npHHUHilHaJibHa.H cxeMa 
6/ BpeMeaaa.H ,nHarpaMMa. ,. 

13 



a.) Tu.n: 5/Yn/6c a/ 

IT I I II .rL 
I I ~ !._ ___________ t 

s Q II ~ t 
HC f0f5 

IVI - Ill 1-f Ill t.~t R Q -~------
..... 

Ca IV =h . ... -- ~ --~;{]-: . _:- ~ Unt 

Ra . , -· t • R1 •t1 

. . , -. -.. - /13/ .. ' . . . 
PHc. 10. OAHOBH6paTOP. c HcnonbJOBaHHeM RS -TpHr-
repa: a/ npHHUHnHanLHa.R cxeMa, 6/ apeMeHHB..ff AHar:paMMa. 

Bee onucaHHbie Bblllle cxeMbl He 3anycKanHCb OT BTOPHlf

HblX BXOAHbIX curHanoa. Ha puc. 1 la,6 AaeTC.ff cxeMa 1151 , 
npoA.n.RIOI.Qa.R /npil ManbIX aenHlfHHax 9 B, / BbIXOAHOH curuan. 

) 
Tu.n: E/U/A~ (} 

a. Mt .1,2. -MC1004 
.----7-' -· .· 

I_ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.I 
·"E'CH 'I 

--...;._:J --

II 
_r~-1: 

Ill,._ Ill 

c. 

-n. ,-n nt 
·~L...:...w~~-

-, . 

~t 

Pac.· 11. OAHOBH6paTOP 1151 c npoAneBaHHeM BbIXOAHOrO 
CHrHana OT BTOPHlfHOrO BXOAHOrO HMnynbca: a/ npHHUHnH
anbHa.ff cxeMa, 6/ apeMeHHa.H AHarpaMMa. 

'14 

IlpOHCXOAH.T ':no 6naroAap.H 3ap.HAY CB qepe3 BblXOAHbie 
IlOBTOpHTenH 3IleMeHTOB 2 H 1 BO BpeM.H AeHCTBH.ff BTOpHtJ:
Horo BXOAHOro CHrHana. EcnH eMKOCTb CB A0CTaTOlfHO 
6onbllIOH aenHlfHHbl, TO OHa He ycneeT IlOA3ap.HAHTbCJI OT 
KopoTKoro HMnynLca H cxeMa nepecTaHeT pearHpoBaTb Ha 
BTOPHlfHbIH BXOAHoii curuan. IIpaKTHtJ:ecKH npH t Bbl.ct AO 
90 HCeK no BblXOAY cxeMa pa6oTaeT KaK OA, a npH t BblA 
CBbillle 500 HCeK - KaK o:s An.H BXOAHbIX HMilYilbCOB 
- 10 HCeK. 

Cnoco6bl IlOBbillleHHJI lfYBCTBHTenbHOCTH O,llHOBH6pa TO -
P.filh.. B p.HAe cnytJ:aea cTaBHTC.H JaAalfa noBbillleHH.H lfYBCTBH
TenbHOCTH OAHOBH6paTopa. ~nH' 3THX ueneii Hcnonb3YIOTCJI 
OAHOBH6paTopbl Ha OCHOBe AHclicliepeHUHailbHbIX npHeMHHKOB. 
Perynupy.H noTeHUHan E Bo BXOAHoii AHclicliepeHnHanbHoii 
nape, PHC. 7a, MO)KHOA06HTbCJ1BenHlfHHblilOpora·1O;1OOMB. 

~anbHeiilllee IlOBLillleHHe lfYBCTBHTenbHOCTH AOCTHraeTCJI 
BBeAeHHeM HenHHeHHOCTH B uenH o6paTHOH CBJl3H - PHC. 
12a; 6116 I. ConpoTHBneHHe 82 oM c BbIXOAa II H 3MHTTepublii 
nepeXOA TpaHJHCTOpa npeACTaBHJIIOT co6oii HeJIHHeHHblH 
AenHTenL. CxeMa pe3KO nepeXOAHT B pereHepaTHBHblll pemHM, 

a.) 
Tun: E/H/6c 

a) 

MC -HC103S 
I 11 t 

1..f 
IOic 

I "-- IIJ 
II J L_J t 

Ill 1:- t aw'::{ t 

IVI ~ - 11 n t 

2,Ttr. 

-Sb 

P 
. /16/ . ~. 

_He. 12. OAH0BH6paTop c IlOBLillleHHOH lfYBCTBHTenL-
HOCTbIO: a/ npHHUHilHanLHa.H cxe:~.m, 6/Bpe.MeHHa.H. ):tHarpaMMa. 
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Kor~a no: Mepe JaKp·hrnaHlrn · TpaHJiicT"opa K03cpcpnuneHT 06-
pa THoii C8'13H cTaHeT paBilhIM 1. Upn noMOIUH no~cTpoiiKH 
peiKHMHOro T0Ka· aBT0pa'M y~aJIOCb ~ocni:qh qyBCTBHTeJih ;_ 
HOCTH 3 MB. lf3- 3a HII3Koro 6hICTpo~eiicTBH.li napaJIJieJihH0ro 
~eJIH'femI /orpaHHqHTem1/ CXeMa MOiKeT· p~6C>TaTh C HM-
nyJihCaMH He Kop:oqe 70 HCeK. · . ' . · . . • 

OueHKH. KOJIJJqecTBeHHhIX 'xapaKTepHCTHK onncaHHhIX o~
HOBH6pa TOPOB 'npnne·~eHhl B Ta6.irnue 1. II pH oueHKax yqHT,·. -

· 17( BaJIHCh 3a~epiKKH, THnHqHhie ~JI.!I 3JieMeHTOB cepirn Kl3 , 
MHHHMaJihHaH 3a~epiKKa,. ~a:aaeMa.sJ HHTerpnp'yro~eii ue
noqKoii, cqnTa·nach panttoii 3 HceK. · · 

TafiJIHI(a.·· OCHOBHhie xapawrepHCTHKH OnHCaHHhIX O~HOBH6pa-
. TOpOB~ . . . . ,. . 

,, 

II§. flOARPH, 8t 6•, t 3a8, no11ApH. at. 60,a • ·t M, t/u·c110 P noTp, 
JI. 6x.cu111~ 11ceK 11ceK 6btX. CUZHOflC HCeK . /run) Kopn11co6 M6T 

8 - ta .. ~+oo. ' 8 +,H j~ 100 th T tA_J. , 1,25 210 

7 + 6 +oo 6 + -
' 

3+ 100 t , .. a I, 0 170 

5 + 6 +oo 6 + -'. 3 ·i-100 2tM I, 0 170 

9 + 5+ ... 5 +r2, s·J +,/-) 6 ;- ,. 10 ~ ~1.2t6.,a 
. ., 

I, 0 170 

/0 + 5 + t,.,a 5'(2,5"} + ,(-) 11 +>1,i ,.,,,2 t,,.,a I, 0 "70 
, .. 

II - (+l .3 +t6.,8 2 +,/-) 6 +-:>(0
3 .., 2. t ,.,a. 0,25 3D 

ID + 3 +ti.a. j :, .- 6 +>10
3 ..,,,.3.ta.,, o,s d5 

& + SttAi,,a 2,5 - 8 + > 10 3 ~l,3t&b,a 0, 5 d5 

IJ + 4 +"" 3,5 +,- 8 -:- ., 103 "'2 i6bt8 /,0 80 

15 + 4 2,5 + HBO ~ti. (/1.) 0,25 3B 

CxeMhl C JIHHHeii 3a~epiKKH HMeIOT npeHMy}UeCTBO no 
MHHHMaJihHO B03MOiKHOH ~JIHTeJihH0CTH HMnyJihCa. CxeMhl 
c eMKOCTHoii o6paTHoii CBH3hIO 6onee npoc_ThI u ~oryT 3a-
nycKaThCH OT 6onee KopoTKoro cnrHaJia. ' 

16' · 

B 3aKJIIOqeane yKaiKeM, qTo onncaHHhie BhIWe cnoco6hI 
nocTp0eHH.!I O~HOBH6paTopoB npnMeHHMhl H npH C03~aHHH o~
HOBl16paTopOB Ha HHTerpaJibHhIX cxeMax. ~pyrnx THn0B, Ha
npHMep, TTL-norHKH, npan~a, onpe~eneHHhie TPY~H0CTH BhI-
30BYT ra6apHThI JIHHHii 3a~epiKeK H npo6neMa nx cornacona
HHH co BXO~aMH HHTerpaJihHhIX cxeM. 
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