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i1HllHKaUH.H Ha UH<fJpoBbiX raaopaap.HllHbiX naMrrax THIIa MH-1 H MH-2 

ll!HpOKO HCIIOnbayeTCSI B SKCIIepHMeHTanbHblX YCT8HOBK8X C OIITH'IeCKHM C'be

MOM HH<fJOpMaUHHo 0co6eHHOCTb yrrpaBneHH.H UH<fJpOBbiMH naMII8MH COCTOHT 

B o6ecrre'leHHH rreperrana yrrpaBnBJOwero HarrpB)I(eHHSI ae MeHee 60 a, 'ITO rrpH

aonHT K Heo6XOllHMOCTH HCIIOnb30B8HHSI B rrepeC'I~THbiX CXeMaX Ha Tp8H3HCTO

pax paanH'IHoro pona exaM yrrpaaneHH.H/1/. 

B rrocnenHHe ronbr 1 c paaBHTHeM TexHHKH rrpoHaBOllCTBa HOBbiX rronyrrpo-

BOilHHKOBbiX IIpH60pOB p- n- p - n THrra, 6brnH paapa6oTaHbi paanH'IHbre 

aapHaHTbl KOnbU9BbiX rrepecq~THbiX CXeM Ha p- n-p- n llHOllaX-llHHHCTO

pax/2,3,4/. npHBneKaTenbHOtl oco6eHHOCTbiO llHHHCTPpOB B KnJO'IeBOM pe)I(HMe 

SIBnSieTCSI aBTOHOMHOCTb pereaepaTHBHhlX IIpOUeCCOB B HHX BO BpeMSI rrepeKnJO

'IeHHSI1 o6ycnoaneHHaB p- n-p-n CTpyKTypott. SbrCOKHe norrycTHMbie HaiipB

)I(eHHSI llHHHCTOpOB II03BOn.HIOT ocymecTBHTb HeiiOCpellCTB9HHOe yrrpaBneHHe 

UH!ppOBOH naMIIOt!:o 0TcyTCTBHe 6a30BOI'O TOKa H .HBneHHe CaMo6nOKHpOBKH 

o6ycnoBnHB810T 6onee BbiCOKYIO HBlle)KHOCTb TpHrrepa H8 llHHHCTOpe IIO 

cpaBHeHHIO C Tp8H3HCTOpHbiM1 OllH8KO paapa60TKa KOnbUeBbiX rrepeC'I~THblX 

CXeM Ha llHHHCTOpax CB.H3aHa C OIIpeneneHHbiMH TpyllHOCTSIMHo npH paC'I~Te 

cxeMbi Heo6xonHMO y'IHTbiBaTb nosonbHO 6onbwoil: ( "' 2 paaa) paa6poc 

HaiipSI)I(eHHSI rrepeKnJO'IeHH.H llHHHCTOpOB H 1 KpOMe TOI'0 1 38BHCHMOCTb STOI'O 

HaiipSI)I(eHH.H B HMnynbCHOM ( ~HH8MH'IeCKOM) pe)I(HMe OT KpyTH3Hbl rrepeKnJ0-

'1810lliei'O HMIIynbca (s<fJ<fleKT dU/ dt )13/. 
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llnH p8C'IeT8 TpHrrepaoro pe~HM8 pa6oTbi QHHHCTopa Hcnonb3y~T cne

ay~mHe OCHOBHbie COOTHOWeHHSI 1 o6ecne'IHB8~IUH9 QB8 ycTOii:'IHBbiX COCTOSIHHSI 

( CMo f)HCo 1) : 

1) Uo < k U 

2) R <ll 0 / I 
H 

nep.. 

BbiKn. 

QHHHCTOp BbiKn~qeH ( 38KpbiT) 

QHHHCTOp BKn~'leH ( OTKpbiT) • 

3Q9Cb U O - H8IIpH~9HH9 IIHT8HHH ( CM91U9HHH) QHHHCTOp80 U nep. - HSIIpS!

~eHHe nepeKn~'leHHHo I BbiKn. - TOK BbiKn~'leHHH; R H - conpoTHsneHHe 

H8rpy3KR; K - Koa¢¢HUHeHT < 1. 

Bbroop Koa¢¢HUHeHT8 K orp8HH'IeH c asyx cTopoH: 

- yMeHbWeHHe K npHBOQHT K yMeHJ:>WeHH~ nepenaaa BbiXOJlHoro aanpH~e

HHH H ysenH'IeHH~ 8MIInHTYQbi nepeKn~qa~mero HMnynbc8; 

- ysenH'I9HHe K !IpHBOQHT K nO~HOMY BKn~'leHH~ BHeoqepeQHOPO 

QHHHCTOp8 113-38 YK838HHbiX BbiWe npH'IHHo 

B 3H8'1HTenbHOA cTeneHH Tpe6os8HHSI K oT6opy QHHHCTopoB CHH*8~TCSI 

B TOM cny'l89 1 KOPQa B K8'19CTB9 COPn8CY~IUHX aneMeHTOB B U9IISIX CBSI3H 

nepeC'IeTHOil: CX9Mbl HCIIOnb3y~TCSI • HMIIynbCHbie Tp8HC<!lopM8TOpbl/ 4/ o 0QH8KO 

aToT cnoco6 He CHHM8eT orpaHH'IeHHII: H8 napaMeTpbi sxoaaoro 3anycK8~mero 

HMIIynbC8 H 1 KpOMe TOP0 1 KOHCTpyKUHSI T8KOH CX9Mbl CyiU9CTB9HHO ycno~HHeT

CHo 

OcHOBHOH ocooeHHOCTb~ p83p860T8HHOH 8BTOpOM CX9Mbl HBnS!eTCH HC

no'i:ib30B8HH9 HenHHeHHOJ.i H8Ppy3KH 1 BKn~'I9HHOH nocne.UOB8TenbHO C .UHHHCTO

pOMo B 9TOM cny'l89 YCTOfi'IHBOe COCTOHHHe BbiKn~'I9HHOPO QHHHCTOpa .UOIIOn

HHT9nbHO K ycnOBH~ ( 1) o6ecne'IHB89TCH COOTHOW9HH9M 

R' > Uo/I BhiKn. H 
(3) 

BbmonHeHHe ycnoBHSI (3) HCKn~q8eT no~aoe BKn~'leHHe BHeoqepe.uaoro .UH

HHCTOp8 H938BHCHMO OT KpyTH3Hbl IIepeKn~'I8~1II9PO HMIIynbC8 Q8~e B TOM cnyqae, 

KOP.U8 K = l • 

H8 pHc. 1 rrpHseaeH8 cxeM8 BKn~'leHHH JlHHHCTOp8 H rrono~eHHe nHHHH H8-

rpy3KH H8 ero BOnbT-8MITepHOH X8p8KTepHCTHKe (JlHHHCTOp BKn~'I9H - CITnOWH8H 

nHHHH, .UHHHCTOp BbiKn~'leH - rryHKTHp). B rrepsoM cny'l8e .UHO.U D 38ITepT H8ITPSI~e-
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HHeM cMemeHHSI E H corrpoTHBneHHe H8rpy3KH R~;; R 1 + R 2 .Bo BTopoM cnyqae 
CM. 

JlHOJl OTKpbiT 11 R H ~ R 1 • QqeBHJlHO, ·aeo6xoJlHMO, 'ITOobi BbmonaHnoCb aep8BeH-

CTBo I yT. R
2
< E eM.< I p , R 2 , Pile I yT.- TOK yTe'IKH JlHHHCTopa 

B BbiKn~qeHHOM COCTOSIHHH, I p - p860'IHH TOK JlHHHCTOp8 BO BKn~'I9HHOM 

COCTOHHHHo T8K K8K fp>> IyT. (H8 2+3 riOpHJlK8), TO ycnOBHe Bbi60p8 

E eM. nePKO BbrrronHS!eTcH. 

Hcrronh30B8HHe HenHHeiiHOil: H8Ppy3KH IT03BOnHno ITOBbiCHTb KOa<jl¢HUHeHT 

(K) HCITOnb30B8HHSI JlHHHCTOp8 no H8rJpg~eHHID JlO 0,8+0,9 H CHH3HTb 

Tpe6oB8HHe K oT6opy JlHHHCTopoB no n8p8MeTpy Unep. JlO ypoBHB 

u I u I !l! 1,5. 
rrep max nepm n 

P860T8 rrepecqeTaoA. cxeMhi Ha JlHHHCTopax (eM. pH c. 2) aH8norH'IHa 

pa6oTe pePHCTp8 CO CJlBHPOM eJlHHHUhlo cJ>opMHpOB8HHe rrepeKniD'I8IDUlePO 

(c.UBHr8~1Ilero) HMrrynbc8 ocymecTBnS!eTcH Tp8H3HCTopoM T 1 , B KonneKTope 

KOToporo BKn~'leH8 ¢opMHpy~.III8H uerro'IK8 R 0 C 0 H CT86HnHTpOH Do 

Bxo.uaoii HMrrynhc H8Cbiiii89T Tp8H3HCTop T 
1 

, H BKn~'leHHbiA .UHHHCTop rrepe

xo.a.HT B COCTOSIHHe "BbiKn~'leHO" o C OKOH'I8HH9M BXOJlHOPO HMIIynbC8 H8IIpH~e

HH9 JlHHHCTOpOB U o BOCCT8H8Bn:FiB8eTCH ( r BOCCT. "' R0 Co ) 1 IT pH 9TOM 

38 C'leT 38pH.U8 38nOMHH8~IUeil: eMKOCTH ( KOMMyTHpy~IUeil: eMKOCTH CBSI3H) 

ripOHCXO.UHT BKn~'I9HH9 "oqepe.UHOPO" .UHHHCTOp8 1 T8K K8K IIpH&0~9HHOe K HeMy 

aarrpH~eHHe 2U 0 > U nep. • BenH'IHH8 Uo H, cneJlOB8TenbH0 1 nepen8Jl Bbi

XOJlHoro H8npH~eHHH ¢HKCHpyeTcSI cT86HnHTpoHoM 0 0 , C no~omb~ TPaH-

3HcTop8 T 2 ocymecTBnS!eTcH ¢opMHposaaHe BhiXOJlHOPO HMrrynbca JlnSI 

38ITYCK8 cneJly~meil: )leK8Jlhi. 

Ha ocaose rrpeJlno~eHHoJ.i KOnhuesoil: rrepecqeTHoii cxeMbl 6hln8 pa3pa-

6oTaH8 5-pa3pH.UH8H rrepec'leTH8H CHCTeMa C HH.UHK8UH9H H8 UH¢poBbiX naMII8X 

THrr8 ~H-1. Hcnonb3osanHCh JlHHHCTOpbi THII8 ll227E c pa36pocoM U nep. 

B Jl9K8Jle :!:_ 15%. MaKCHM8nhH8H CKOpOCTb C'leT8 COCT8BnHna "'20 KI'Uo 

38IIYCK CX9Mbl OCyiUeCTBnHnCH HMrrynhCOM TOK8 OTpHU8TenhHOil: IIOnHpHOCTH 

C 8MIInHTYJlOH lsx = 3 M8 H JlnHTenbHOCTh~ T u = 10 MKC9Ko 

B 3aKn~qeaHe asTop Bb!pa~aeT 6naro.uapHoCTh E.M.fonoBHHY 38 BHHMa

HHe H HHTepec K paooTe H C.M.MeJlBeJl~ 38 none3Hhre o6cy~JleHHH. 
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PHc. 2. npHHUHUH8J1bH8S! cxeMa nepec'!eTHOlf neKanbi. 


