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3a nocnenaae ronhi nosmanocb Mnoro coo6meaaii o coanaliaa nepe
/1-7/ 

C'l~Tllb!X CXeM 1 . 6biCTponeiiCTBite KOTOpb!X ltC'lltCnSieTCSI COTHS!Mit Merarepu 

0AHaKo paapa6oT~a ax ae npeKpamaeTCSI1 'lT0 1 B nepayro o<tepenh 1 cagaaao c 
. . 

:>KenaHiieM o6ecne'lltTb Hane:>KHYID pa6oTy 1 npoCTOTY HacTpOHKit . H IIOBTOpSie-

:MOCTb CXeM, 

EonhlllltHCTBO. H3 1{3BeCTH.biX nepeC'l~TllblX cxeM BbinOnHeHO nH60 non
/4/ 

HOCTbiD na TynnenhHbiX naonax 1 na6o aa KoM6anauHn TyanenbHbiX naonoa 
· /1-3 5-7 I 

H TpanaacTopoa 1 
, 

B pgne cxeM nonycTaMoe aaMeuenae uanpSI:>KeHaSI na Tparrepax 6htcTpo-
. .. .· . . . /8/ . 

neiiCTBYIOIIIItX .. nepeC'l~THblX CXeM COCTi:mnSieT (0,5-t4 )% 1 a llltHaMH'leCKitH 

·naanaaon aMnnaTyn ua axone Tparrepa - (3-t15 )%
181

• KpoMe Toro 1 naKna-
" ( . 17/) 

llbiBaiOTCSI orpaHa'leHRSI H!lorna noaonhHO :>KeCTKRe aa nnaTenhHOCTh 

aanycKaJOIIIero cHrnana, 

B pa6oTe OllltCb!BaeTCSI cxeMal B 3Ha'lHTenhHOH Mepe cao6onaag OT ne
pe'lacneHHblX Bbtiii'e orpana'lenaii~· Ona coanana na ocuoae Tparrepaoii SI'leiiKR 1 

/6/ 
npeano:>Kenaoii TanoM H MaKCBennoM • 

Ha puc. 1 npaaen~aa npHHURIIRanbHaSI cxeMa. Tparrepa. nycTb OTKpblT 

Tpaaaac:op T 
1 

a TeKyT TOKH ax a . eM' rae I ax ~ ynpaanSIIDIIIHii · 

TOK 1 a, I - pe:lKHMHb!H 1 6onhiiiitii IIIIKOBOrO TOKa TYHHenbHOrO llROna, 
CM. · · 

· Torna l-yanenhHht.ii naon T .n1 cMemen paaaocThiD TOKOB I CM -:-1 ax =·I 0 

B TO'lKY A ( CM. pH C. 2). npa 9TOM TpaH3HCTOp T 2 3aKpblTI H noTeHUHan 

aa · ero 6aae U 8 2 = I 0 r R 2 I R 1 + R 2 • 

. 3 



I 
npn Bb!Kn!O'leHHII TOKa I ( Bb!KniO'leHue I COOTBeTCTByeT 

. · BX . BX · 

npHXOAY BXOAHOI'O; ~llr'Hana)' TyHHenhHb!fi AIIOA T .n
1 

nepeKniO'laeTCSI B TO'IKY 

B. npn aTOM TpaH311CTOp T2 aa~npaeTCSI Ha 6aae noTeHunanoM lcMr.fi/2;IR/l+R/2 

H He MO}KeT ,OTKpb!TbCSI, HeCMOTpSI. Ha TO, 'ITO aMHTTepHblfi noTeHUHan CTan 

OTpllUaTenb!lee Ha Be·nli'IHHY U ·B (r.ne U B- HanpSI*eHHe Ha TYHHenbHOM . 

.nno.ne B To"'Ke B). 

C BKniO"'eHHeM TOKa I (BKniO"'eHHe 
BX 

.I COOTBeTC-TByeT OKOH"'aHH!O 
BX 

. BXOAHOI'O i:mrHana) TYHHenbHb!fi .nno.n T .n
1 

cMemaeTCSI B TO"'KY B no xapaKTe-

pHCTHKe, npli aTOM nOTeHUHan Ha KOnneKTOpe TpaH3HCTOpa T 1 CHOBa CTa-

HOBHTCSI. U a =I 0 r , a Ha 6aae T
2 

- Ua2=10 rll2 /R 1+ R 2 .• TaK KaK 

TYHHenbHhlfi · AHOA T .n
1 

HaXOAHTCSI B Bb!COKOBOnhTHOM COCTOSIHHH, TO noTe H

UH ana H~ 6aae T 
2 

Y*e · He.cioctaTo'!Ho, _"'T06hi sanepeTh TpaHsncTop T 2 , H 

oH _ OTKPhiBa~TCSI, a_ T .n
2 

cMemaeTCSI no xapaKTepacTHKe B TO"'KY A. TpaHsnc

Top T 
1 

npn aToM saKpbiBaeTcSI, a 'TynHenbHbifi AHOA T .n1 cTaHOBHTCSI B 0. 

' '~-. TaKH~ o6pa.30M
0 

H3MeHeHHe COCTOSIHHSI TpHrrepa npO!iCXOAliT C OKOH"'a

HHeM BXOAHOI'O CHI'Hana.,_. 

.UHarpaMMhi KonneKTopHhiX HanpSI*eHnfi TpaHsHcTopoB T 1 H T 
2 

npH 

usMeHennn ToKa I npHBe.neHhi na pnc. 3, . 
BX 

Ta~ KaK . TpHI'I'ep H3MeHSieT COCTOSIHHe C OKOH'laHHeM Clir'Hana, TO !jlop-

. MllpOBKli BXOAHOI'O CHI'Hana no .nnHTenhHOCTH He Tpe6yeTCSI, 8TO o6ecne'IH

BaeT B03MOmHOCTb KaCKaAHpOBaHHSI SI"'eeK no noCTOSIHHOMY TOKy, nonHaSI 

cxeMa nepecq~THOI'O ycTpoficTBa npuBe.neHa Ha pnc. 4, 

B ~a"'eCTBe BXOAHOI'O !jlopMHpoBaTenSI H .nnSI CBSI3H oT.nenbHhiX. SI"'eeK 

_ np.HMeHeHhi .nn!jJ!jlepeHuHanhHhJe ycnnnTenn, pa6oTaiOmne ·B KniO'leBOM pe*HMe. 

CHMMeTpH~Hoe BKniO"'eHHe 6e3 KaCKaJlOB CBSI3H B KOnneKTOpHb!e uenH TpHI'I'epOB 

aBTOMaTH"'.eCKli o6ecne'IHBaeT :peR<HM KaCKaAOB CBSI3H H CHH}KaeT 3aBHCH

MOCTb pe)KHMa OT H3MeHeHHSI HaiipSI}KeHUSI liCTO'IHHKa nHTaHHSI, BMeCTO. pe-

3HCTOpa - R 1 - (eM. pU'c. 1) B OKOH"'aTenhHOM BapnaHTe cxeMbi rrocTaBneHbJ 

CTa6Hl!HTpOHb! 0 T,K, OHH HMeiOT MeHbWee Jia!jJ!jlepeHUHanbHOe COI!pOTHBneHHe, 

"4 

-, 

1 

l 

•Pnc~ 

T 

!Cif 

A 

Pnc. 2. nono}KeHne pa6 

B pasnH"'HhiX !jlaaax · paf 



BX COOTBeTCTByeT 

nepeKnroqaeTcg B ToqKy 

HUH an oM J CMr R /2JR /1 +R/2 

·iepHbiii noTeHuHan cTan 

g)KeHHe Ha TyHHenbHOM . 

COOTBeTCTByeT OKOHqaHHID 

reg B ToqKy B ·no xapaKTe-

3HcTopa T
1 

cuosa cTa

l2/R 1+R 2 • TaK KaK 

~· COCT09HHH 1 TO llOTeH

eTb TpaH3HCTOP T 
2

,· H 

rHKe B ToqKy A. TpaHanc

'A T n
1 

cTaHosnTcg s o. 
apa npOHCXOAHT C OKOHqa-

rcTopos T 
1 

H T 2 npH 

'!8HHeM CHI'Hana, TO ljlop

a6yeTcg, 3To o6ecneqif-

9HHOMY TOKY•. TionHag 

' 4~ 

:B93H OTAenhHbiX gqeeK 

ilHe B KnroqeBOM pe)KHMe, 

neKTOpHb!e uenH .TpHI'I'epOB 

3H H CHli)K8eT 38BHCH-

a nHTaimg, BMecTo. pe-

tpnauTe cxeMbi nocTanneHbl 

nanhuoe conpoTnnneHne. 

' ! 
.I 

l 

J 
· IBx. 

Puc. 1. TipHHUHnRanbHag cxeMa· Tpnrrepa. 

I 

!Cif 

u 

PRC, 2, Tiono)KeHRe pa6oqeti TQqKR H8 XapaKTepHCTRKe TYHHenbHOI'O AHOA8 

B paanRqHbJ:K ljlaaax pa6oTbi TpRrrepa. 
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11a..:.aa CyiUeC.TByiOIUei'O paa6poca HanpsDKeHHSI ·, CTa6HnH38Uilll CTa6HnHTpOHOB 

B' CXeM)' BKniO'l9Hbl nepeMeHHbie pe3HCTOpb! 1 KOMl19HCHpyiOIUile paa6poc noTeH

UIHlnOB 6a3 Tplli'I'epHbiX Tp8H31iCTOpOB, 
' 3MHTTepHbie noaTopHTenH Ha TpaH3HCTopax T 1-T 4 HcnonbayiOTCSI anSI 

noTeauuanbHbiX BbiXoaon Koaa. 

TpaH3HCTop T 
5
-T 

14 
- ~313, T 

15
-tT 

22 
- IT311. llHoahi, ue o6oaHa

'IeHHble ua cxeMe, - ll18 11 ·cny'>KaT anSI ycTaHOBKH .nepec'l~Ta a cocTOSIHHe 0, 

C6poc Mo>KeT ocymecTBnSITbC~ · KaK HMnynbcHo, TaK• 11 noTeHuHanhno, 

MonTa>K nepec'l~Tnoil: cxeMbi - ne'laTHbiil:, npH'l~M. HMeiOTCSI 2 MOaH$HKa-

Uilll ycTpOHCTBa,· 

B oaHOH 113 HUX ua nnaTe pa3M91U810TCSI 4 Tplli'I'epa. B STOM cnyqae 

6noK llCI10nb3yeTCSI B Ka'leCTBe 4-pa3pSiaHOI'O aBOil'lHOI'O pei'IlCTpa ll o6na

aaeT 6biCTpoaeil:cTBI!eM 180-t200 Mru. 

C'b~M CHI'Hana anSI aanycKa 6onee "MeanenHbiX" Sl'leeK npoHaaoaHTCSI c . 

KcinneKTopa cso6oauoro TpauaucTopa aH$¢epeHuuanbHOH napb! T 11 T 12 (eM, 

pllC, 4), t, 

B apyroil: Moau$HK8Uilll na nnaTe pacnonaraiOTCSI: nxoaHofi orpaHH'lHTenb 

( pllC; 5) 
1 

Tpll Tplll"l"epa II BblXOaHOH <iJopMilpOBaTenb, CXeMa KOTOpOI'O npuBe-

aeua ua puc. 6. 

3ToT 6noK o6naaaeT 6hiCTpoaeficTnueM 100-110 Mru (Ha-aa aanH'lllSI 

BXOaHOI'O OI'p8llll'lllTenSI) II HCI10nb3yeTCSI B CTaHaapTIIb!X CTOHK8X nepeC'l~TIIb!X 

CXeM, llHH8Mil'l9CKIIH aHal1830H BXOJlllbiX 8Ml1JlllTYJl (0,3-t15) B, 

llonyCTHMOe ll3MeHeHUe Hal1pSI>K9HIIH l111T8HUSI CX9Mbl ~10%, 

BbiXOaHOH <iJopMUpOBaTenb <iJopMupyeT CTanaapTIIblll TOKOBb!H CUI'Han 

aMnnuTyaofi 18 M8 anSI pa60Tbl C CUCTeMOH 6nOKOB HaHOCeKyHaHOH sneKTpo-

HUKII, 

Ha p11c. 7 npuneaeHhi ocuunnorpaMMbi curaanoa iia Bhixoae Tpnrrepoa 

npu qacToTe sxoaHb!X CHI'Hano8 180 Mru. 
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P11c. 3. llHarpaMMbi ,na 

. . P11c. 4. np!iHu 



~6unuaauuu cTa6un8Tpoaos 

reacupyroume paa6poc noTeH-

T 
1
- T 

4 
ucnon~:>ayroTC.II .Qn.II 

1311. .Ouo.Qbi, ne o6oaaa-

·Ktl .nepecti~Ta B COCTOS!Htle 0, 

raK· u noTeauuanbHO, 

Tpurrepa. B aToM cnytJae 

OU'<JHOI'O pei'UCTpa U o6na-

Hb!X" sNeeK llp0tl3BO.QUTCSI C · 

anbHOii napbi T 
11 

T 
12 

(eM, 

810TCSI: BXO.QI!OH OI'p8Htl'lUTenh 

enh,, cxeMa KoToporo npuse-

-110 M ru ( ua-aa aanutJu.II 

.z:~apTHbiX croiiKax nepectJ~THbiX 

',1:1 (0,3 .. 15) B, 

lSI cxeMhi + 10%. 

l8pTHbifi TOKOBbiH CIII'Han 

OB H8HOCeKyH.QHOi1 aneKTpo-

1anos ua BbiXO.Qe Tpurrepos 

L .. 

IBx 

ua-----. 

Puc. 3 • .OuarpaMMbi aanpR*eHuii B TOtJKax U u U 6 npu uaMeHeHuu I a - B:ll~· 

.. _ 

Puc, 4. llpuauunuanhHaSI cxeMa nepectJ~Tnoro ycTpoll:cTsa. · 
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KD.5D3 

tJxoiJ ~ ~ .,1 , . IIIII 6 t • · K. 5rDe Tta 

IJ/8 

·Puc. 5. llpUHUUllU8nhH8SI CXeMa BXOJlHOrO orpaHU'lHTenSI. 

1< KonneKropy 
71o 

330 

-12 

zxKT312 

-27 

1,1K 

100 

·-12 

Puc. 6. llpuHuunuanbHaSI cxeMa BhiXOJlHoro q,opMupoBaTenSI. 
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Ha puc. 7a,6,B ropilaonTanhnasr paaBepTKa 5 nceK/aen, Ha puc, 7r 

ropuaonTanbnasr pa3BepTKa. 10 nceK/ a en, BepTuKanhnasr lllKana 100 MB/ a en 

na Bcex ocuunnorpaMMax. 

TiepeCqeTHbie CXeMbl C ycrreXOM UCIIOnb30BanuCb B 8KCIIepUMeRTaX. 

na cunxpouuKnoTpone OH.HH B Teqenue roaa. Bbixoaa ua cTposr cxeM aa 

8TO BpeMH He IlpOHCXOllUnO, 

B aaKmoqenue aBTOp rronbayeTcsr cnyqaeM BbipaauTb 6naroaapnoCTb 

B.r. 3unoBy aa uenHbie ·aaMeqanusr H rrocTosrnni!ii J:IHTepec K pa6oTe, 

A.B. YcTunoBy aa paapa?oiKy neqamofi rrnaTbl''u MOHTMK rrepecqeTnoro 

ycTpoiicTBa, 

JiuTepa'iypa 

1. B.M. JiaqunoB, TiperrpunT OH.HH 2217, .Uy6na, 19t:i5, 

2~ H.<t>. KonrraKoB, H. TepeK• CTp, 286, MaTepuanbi CuMrroauyMa no nanoce-

Kynanofi Mepnofi aneKTpOHHKe, .Qy6na, .1967, 

3. H. Manua u ap. TiperrpuHT OH.HH 13;_3042, .Uy6na, 1966, 

4, P. Bernard, L'onde Eledrique, 46, p. 885-888, 1966, 

5, z.c. Tan, R.s.I., v,38, ·,No. 10, p,1415, 1967, . 

6. Z,C,Tan and P:c. Maxwell. R.S.I., v.39, ·No.4, p.466, 19?8. 

7. z.c. Tan. R;s.I., v.40, NoA, p.585, 1969, 

· 8. B.<t>. Myxun; B.A. ApMallloB, Ty!!nenhHbie llUOllbi B BbiqucnuTenhnofi Tex

nuKe, cTp, 167, Haa~Bo "3unaTne", Pura, 1969. 

PyKOIIUCb IIOCTYIIHna B H3llaTenbCKHH OTllen 

23 ¢eBpansr 1971 roaa. 
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2 kHiJHHH 
Puc. 7. a) nocnenosaTenbHOCTb sxoAHhiX curHanos; 6) BhiXOAHhie CHrHanhi 
c nepsoro TpHrrepa ( TO'IKa 1 puc. 4); s) BhiXOAHbie CHrHanbi co sTop oro 
Tpurrepa ( TO'IKa 2 puc. 4); r) BhiXOAHhie curHanbi c TpeTbero Tpurrepa 
(TO'IKa 3 puc. 4). 
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