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CxeMa, onucbmaeMaH a uacToHmeif pa6oTe, npe.LJ.Ha3ua

qaeTcH, B OCHOBHOM, .D.nH YCHneHHH CHrHanoB C .LJ.aT4HKOB, 

CBH3aHHbiX TCM HnH HHbiM o6pa30M C CHCTeMaMH cunxpo!~Ja3o

TpOHa OIUU1. YcunuTenb .D.nH no.LJ.o6HbiX npuMenenuif .LJ.On)l(en 

OTBe4aTb cne.LJ.yiOI.QHM OCHOBHbiM Tpe6oaanHHM. On .LJ.On)l(en 

HMCTb BCCbMa IIIHpOKYIO nonocy nponycKaHHH .LJ.nH TOrO, 

4T06bi 6e 3 ucKa)l(enuif ycunuaa Tb KonoKonoo6pa3nbie HMny nb
Cbl .LJ.nHTCnbnOCTbiO OT 100 HC, cne.LJ.yiOI.QHe B na4KaX .LJ.nHnOH 

.LJ.O 0,4 c /c nepHO.LJ.OM 1/9 F~J/. YcunuTenb .LJ.On)l(eu pa6oJaTb 

c napa!IJa3HbiMH curnanaMu no BXO.LJ.Y u BbiXO.LJ.Y, )l(ena Tenbna 

B03MO)I(HOCTb H3MeneHHH 3HaKa K03~Hll,HenTa ycunenHH. 

On .LJ.On)l(en o6na.LJ.aTb .LJ.OCTaT04HO MOI.QnbiM BbiXO.LJ.OM .LJ.JIH 

pa60Tbl B 60JibiiiOM .LJ.HHaMH4CCKOM .LJ.Hana3one * H C BbiCOKOH 

nuneuuocTbiO ua Ka6eJib c aonnoBbiM conpoTHBJienueM 50 OM. 
BbiXO.LJ., KpOMC TOrO, .LJ.On)I(CH 6biTb 3ai.QHI.Qen OT KOpOTKHX 

3aMbiKanuu, B03MO)I(nbiX a BbiXO.LJ.HOM Ka6ene CBH3H. Uene

coo6pa3na, naKoueu., 3neKTpOHHaH perynupoaKa K03~uu.uen
Ta YCHJICHHH B .LJ.OCTaT04HO IIIHpOKHX npe.LJ.eJiaX. 

)l,nH Y.li.OBneTaopenuH nepequcneHnbiX Bbiiiie Tpe6oaanuu 

6biJI Bbi6paH Tpan3HCTOpHbiH BapuanT CXCMbl, COCTOHill,HH 

I puc. 1/ H3 Tpex KacKa.LJ.oB, oxaaqeHHbiX oTpHll,aTenbHbiMH 

o6paTHbiMH CBH3HMH no HanpH)I(CHHIO. KacKa.LJ.bl COC.LJ.HnCHbl 

no nOCTOHHHOMY TOKY H HMCIOT YCHJICHHC B HOMHHanbHOM 

pC)I(HMe COOTBCTCTBCHHO 10-10-5. ,L(rrH .LJ.OCTH)I(CHHH CTa-

6HnbHOCTH "HyJIH" no noCTOHHHOMY TOKY ycunUTCJib OXBa4eH 

rny6oKOH HCJIHHCHHOH OTpHll,aTCJibHOH o6paTHOH CBH3bl0 C 

noMOI.QbiO onepau.uouuoro ycunuTeJIH M 1 /I ·2 1_ )l.nH CHH)I(CHH~ 

* fiO.LJ. .LJ.HHaMH4CCKHM .LJ.Hana30HOM 3.LJ.CCb nOHHMaeTCH OT
HOIIICHHC MaKCHManbHOH pa6oqei BbiXO.LJ.HOi aMnnHTY.LJ.bi K 
BCJIH4HHC IIIYMOB Ha BbiXO.LJ.C ycHnHTenH. 
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HH)I(HeH rpaHH'·IHOH <JaCTOThl HCIIOJih3yeTC.H HHTerpHpYJOI.Ua.H 

u;eiiO<JKa 3 MOM X 47,0 MKcJ> H HCTOKOBhiH IIOBTOpHTenh ua 

M)l;TI- TpaH3HCTope IT
3 

I. llo)J.o6ua.H cxeMa II03Bonuna 

)J.OCTH<Jb IIOCTOHHHOH BpeMeHH CIIa)J.a yCHJIHTenH, paBHOH 4 C. 

llnasua.H 3JieKTpouua.H perynuposKa Ko3cll<lmuueuTa ycuneuHH 

ycunuTenH o6e crreqeua rrapannenbHbiM IIO)J.KJTIO<JeuueM co

npoTHBneHHHM o6paTuoii CBH3H 51 OM B nepBOM H BTopoM 

KacKa)J.ax noneBbiX Tpau3HCTopos c p-n- rrepexo)J.OM T 
1 

H T 2 • 

llepeKmo<JeHHe IIOJIHpHOCTH BbiXO)J.HOrO CHruana IlpOH3BO)J.HT

CH Ha BbiXO)J.e BTOpOrO KaCKa)J.a rrepeKJTIO<JaTeneM ll, HM )l(e 

O)J.HOBpeMeHHO IlpOH3BO)J.HTCH H3MeHeHHe clla3hl B QeiiH o6-

paTHOH CBH3H. 

Oco6euuocTbiO )J.auuoro ycunHTenH HBnHeTcH B03MO)I(

HOCTb pa60Tbl B pe)I(HMe "pa3)J.eneHHH clla3" BbiXO)J.HOrO 

curuana, npu KOTopoM nono)I(HTenbHa.H ero <JaCTh 6y)J.eT 

CHHMaTbCH C O)J.HOrO BbiXO)J.a, a OTpHI.J;aTeJibHa.H - C )J.pyroro. 

)l;JIH 3TOrO BbiXO)J.hl, CO)J.ep)l(ai.UHeC.H B TpeTbeM KaCKa)J.e OKO

He<JHbiX 3MHTTepHbiX IIOBTOpHTeneif, pa3be)J.HH.HIOTCH, IlpH<JeM 

p-n-p- IIOBTOpHTenH o6eciie<JHBaiOT nepe)J.a<Jy OTpHI.J;aTeJihHOH 

qacTH curuana, a n -p -n -rrosTopuTenu - nono)I(HTenhHOH 

l3aKpbiBaHCb ua npoTHBononO)I(HOH clla3el. B cuny 3Toro, 

B u;enH MeCTHOH H o6meii o6paTHOH CBH3H B TpeTheM KaCKa)J.e 

I cM. puc. II BKniO<JaiOTCH rrapbi pe3HCTopos - 240 OM u 

1 KOM. 3ToT pe)I(HM ueo6xo)J.HM )J.JIH pa3)J.enbuoro auanu3a 

aMIIJIHTY.D. IIOJIO)I(HTeJibHOH H OTpHI.J;aTeJibHOH <JaCTeH CHrHaJIOB, 

uanpHMep, C )J.a Tl.JHKOB pa)J.nanbHOrO IIOJIO)I(eHIIH IIY<JKa YCKO

pHTeJIH. 

llpuuunnnanhua.H cxeMa rrepsoro KacKa)J.a ycnnuTenH rrpu

se)J.eua ua puc. 2. Ou cocTOHT H3 .D.BYX ueneperpy)l(aJOI.UHXCH 

)J.HcPcllepeHI.J;HaJihHbiX nap Ha TpaH3HCTOpax C )J.OIIOJIHHIOI.UHMH 

THIIaMH npOBO)J.HMOCTH, Il03BOJIHBillHMH ypaBH.HTb IIOTeHI.J;HaJibl 

BXO)J.a H BbiXO)J.a. B KOnneKTOpHbiX H 3MHTTepHhiX I.J;eii.HX 

BKJIIO<JeHbi pa3BH3biBaiOmue RC -cPunbTpbi. Me)I()J.y KonneKTO

paMH rrepBOH rrapb! TpaH3HCTOpOB H B QeiiH o6paTHOH CB.H3H 

BKJIIO<JeHbi KoppeKTHPYIOIUHe eMKOCTH. Pe)I(HM rrepsoii rraphi

U = 4 B, 13 = 2 MA - o6ecrrequsaeT MHHHMYM IllYMOB Tpau-

3iicTopos /3/. cl>aKTOp o6paTHOH CB.H3H B KaCKa)J.e - 400, 

l.JTO o6ecne<JHBaeT BhiCOKYIO CTa6HJibHOCTh CXeMhl. 

BTopoii KacKa.D. rronuocTbiO H)J.eHTH<Jeu rrepsoMy. l13Me

ueuhl JIHillh HOMHHaJihl COilpOTHBJieHHH B KOJIJieKTOpax BTOpOH 

.D.HcPcllepeuuuanhHOH rraphi: c 1 ,3K ua lK, c 390 OM ua 910 OM 
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Puc. 2. flpwtt~unua/lbHaJJ cxeMa nepao2o KacKaOa ycuAu
meAJJ. Tt' T;-,- KT316B; ~,, T7 - KT326A. 

)l.JIJI. YBCJIH'ICHHJI. )l.Hana30Ha BbiXO)l.HbiX aMnJIHTy)l.. ,[l.eJIHTCJIH 

B u.enH 3aTBOpOB nOJICBbiX TpaH3HCTOpOB T
1 

,T
2

, )l.JIJI. nJiaBHOrO 

yaeJIH'ICHHH K03<1>$uu.uenTa ycuneHHH B.D.BOe no cpaaneHHIO 

C HOMHHaJibHbiM, MOryT nO)l,KJIIO'IaTbCJI. K nOTCHIJ.HOMCTpy 

1 K0M /KaK noKa3aHO Ha puc. 2/, BbiBC)l.CHHOMY IIO)l. lliJIHIJ. 

Ha nepe)l.HIOIO naHCJib YCHJIHTCJIH, JIH60 nO)l,KJIIO'IaTbCJI. K Bbi

XO.D.Y IJ.All, C )l.Hana30HOM BbiXO)l.HbiX CHrHaJIOB 0"- -6 B. 
B pC)I{HMC HHBCpTHpOBaHHH CHrHaJI Ha nepCKJIIO'IaTCJib CHH

MaCTCH BO BTOpOM KaCKa)l,C C KOJIJICKTOpa npaaoro TpaH3HC

TOpa BTOpoii .D.H<l>$epCHIJ.HaJibHOH napbl. 

IlpHHIJ.HnHaJibHaH CXCMa TpCTbCrO KaCKa)l.a npHBC)l.CHa 

Ha puc. 3. 0Ha COCTOHT H3 .D.BYX yCHJIHTCJibHbiX Heneperpy; 

)l(aJOIIJ.HXCH .D.HtP<iJepenu.uaJibHbiX nap T
12 

, T 
13 

H T 
14 

, T 
15 

, 

"'B u.enJix npe)l.OTBpaiiJ.CHHH renepau.uu p-o-p H n-p-n napbi 
IIOMCHHJIHCb MCCTaMH /Cp. C puc. 2/. 
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Puc. 4. Pe2yAupoeot.tHQJi 3aeucuMocmb Ko:JrjHJiut~ueHmoe ycu
/leHUJi 08YX YCU/IUme/leU, npueeoeHHQJi K UX MQKCUMQ/lbHbiM 
ee/lut.tuHaM, om ee/IUt.tUHbl ynpa6/1Ji10~e2o HanpJiJKeHuJi -
U

1
,!cM. puc. 1/. 

COCTaBHOrO 3MHTTepHoro ITOBTOpHTeJIH T
1 

-7- T I H MOIJ..UihlX 
~ 6 ~ 8 

ITOBTOpHTeJieH, OT)J,eJihHO - )J,Jl.!l ITOJIO)KHTeJihHOH H OTpHJ . .(a TeJih-

HOB qacTeii: cHrHana, Ha CTpoeHHhiX TpaH3HCTopax T
1 9 

, T
20 

, 

T H T , T , T . B 3MHTTepax ux BKJUOI.JeHhi TOKOBhipaB-
2 l 22 23 24 

HHBaiOII.(He, a B KOJIJieKTOpax - 3all.(HTHhie COITpOTHBJieHHH -

no 10 OM H 240/3 OM cooTBeTCTBeHHo. 

Ha puc. 4 npHBe,!l,eH rpaqJHK perynupoBaHHH Ko3dxiJHI.lHeHTa 

yCHJieHHH OTHOCHTeJihHO ero MaKCHMaJihHOH BeJIHI.JHHhl 

/= 1000/ )J,JIH ,!l,Byx ycHJIHTene.H. KaK BH,!l,HM, perynupoBOI.JHaH 

xapaKTepHCTHKa HMeeT )J,OCTaTOI.JHO XOpOlllYIO JIHHeHHOCTh 

B ,!l,ByKpaTHOM ,!l,Hana3oHe. Ha puc. S,!J,aiOTCH rpa<i>HKH 3aBHcu

MOCTH )J,JIHTeJihHOCTH nepe)J,Hero ( t ) H 3a)J,Hero ( t rt;
3

) <i>pOH-
d.J ll '±'· 

TOB YCHJIHTeJIH, )J,JIH ITOJIO)KHTeJihHLIX H OTpHI.(a TeJihHhiX Bhi-

XO)J,HbiX HMITYJihCOB pa3JIHI.JHOH aMITJIHTY,!J,hi. Hau6oJiblllYIO 

BeJIHI.JHHY HMeeT nepe,!J,HHH <i>POHT ITOJIO)KHTeJibHOrO HMITYJibCa 

H3- 3a aMnJIHTY,!J,HO- qacTOTHhiX orpaHHI.JeHHH T 
19 

-:-- T 
21 

• Ha 

puc. 6 )J,aHhl rpa<i>HKH 3aBHCHMOCTH BpeMeHH BOCCTaHOBJieHHH 

8 

I 

80tqy T · r 
10 -- I 
60 . .. . . t jl.cp~y~tcpn 

50 ·. I 
t,c$3 40 '-l tcp3 ~ --

I 

t t 1 ··--t-· t t 
. UBbiX.(B) 

I 

0 f 2 3 4 5 6 

Puc. 5. 3aeucuMocmu oAumeAbHocmu nepeo1te2o ( t rlm) u 3ao
He2o ( t nJ· ) r/JpoHmoe ycuAumeAJi OAJi noAoJKumeAbRblX u om
put~aTize.ift.'HblX 8blXOOHblX UMny/lbC08 pa3AU'IHOU QMnAumyObl. 

YCHJIHTeJIH )J,Jl.!l ITOJIO)KHTeJibHhlX H OTpHI.(a TeJibHbiX BblXO)J,HbiX 

HMITYJibCOB OT aMITJIHTY,!J,hl BXO)J,HbiX HMITYJibCOB. KaK BH)J,HM, 

BpeMH BOCCTaHOBJieHHH He HaMHOrO 60Jibllle C06CTBeHHhlX 

<i>POHTOB ycHJIHTeJIH. 

KpamKue xapaKmepucmuKu 
Bxo)J,Hoe conpoTHBJieHHe 

fiOJIHpHOCTb BXO)J,HOrO CHrHaJia 

YpoBeHb rnyMoB 

Ko3<l><i>Hl.lHeHT ycHJieHHH 

a/ HOMHHaJibHO 

6/ 3JieKTpOHHaH peryJIHpOBKa 

fiOJIHpHOCTb BbiXO)J,HOrO CHrHaJia 

,lJ;HaiTa30H BbiXO)J,HblX aMITJIHTY,!J, 

,ll;uana3oH pa6oi.JHX qacToT 

a/ HH)KHHH I.JaCTOTa 

6/ BepXHHH, B 1/3 aMITJIHTY,!J,HOrO 

,!l,Hana3oHa 

-50 OM 
- JII06a.H 

- 90 MKB I p.p./ 

- 500 
- ,!1,0 1000 
- mo6a.H 

- 0 ± 6 B 

0,04 Ft~ 

- ·" 20 Mrt~ 
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Puc. 6. 3aBucuMocmb BpeMeuu BoccmauoBAeHUR ycuAumeAR 
OAR noAoJKumeAbHblX u omput~ameAbHblX 6blXOOHblX uMnyAbC06 
om aMnAumyObl 6X00HblX UMnyAbC06. 

B/ B DOnHOM aMnnHTY.IJ.HOM .IJ.Hana30He 
MHTerpanbHaH HenuHeHHOCTh 
npu Harpy3Ke 50 OM 
BpeMH BoccTaHoBneHHH npu 10-KpaTHOH 
neperpy3Ke 
BpeMH ycTaHoBneHHH HyneBoro 
ypoBHH nocne BKJDO'IeHHH nuTaHHH 
YnaKOBKa 

ToKH, noTpe6nHeMhie 6noKOM 

10 

- 2.s Mr1.1 

1 - :SO,SO/o . 

- $100 HC 

- ::; 1 MUH 
- .IJ.Ba ycunuTenH 

B H'leHKe 
KAMAK 1M 

- + 12 B - 160 MA 
- 12 B - 240 MA, 
nmoc cpe.IJ.HHH 
TOK, OT.IJ.aBae
MhiH B Harpy3KY 

3amuTa - a/ OT KOpOTKOrO 3aMhi
KaHHH Ha BhiXO.IJ.e, 

- 6/ OT OTKJDO'IeHHH O.IJ.HOrO 
H3 HanpH:>KeHHH llHTaHHH. 

B 3aKJDO'IeHHe aBTOphl C'IHTaiOT CBOHM .IJ.OnroM no6naro
.IJ.apHTh B.M.MaKCHMeHKOBY H M.)J,.EBCTHrHeeBy 3a TeXHH

qecKyiO llOMOIUh. 
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