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Ey1UIIIIOB IO.r., fpe6eHJOK B,M,, 3ttHOB B.f. 

.illICKplIMIIHaTOp IIMnynbCOB .ITO llfl!I're'nbHOCTII 

13 - 10864 

OnttcaH /llICKPIIMIIHarop IIMnynbC0B no annrenbH0CTII, Bblfl0ITHeHHbIH 

Ha MIIKp0CXeMaX 138 cep!IH, nopor /llICKp!IMIIH8UIIH no /lfl1ITeflbH0CTH 

II3MeH.11erc.11 OT 20 HC 110 1 MKC, nopor /11ICKPHM1IHaUHH no aMnnury11e-

OT 20 ao 100 MB, TeMneparypHa.11 Hecra6ttnbHocrb noporoa - 0, 1 % 
Ha rpa11yc, 

Pa6ora BbmonHeHa B fla6oparoptt!I .1111epHbIX npo6neM 011Hl1, 

IlpenpHHT 06'heAHHeHHOrO HHCTHTyTa .IIAePHWX HCcneAOBaHHB. JJ;y6Ha 1977 

© 1977 Otfaeou11e11111,1i1 u11c111u111y!I' J1oep111,1xucc11eooea11ui1,lly611a 
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IlpH pa6oTe c MHOrOCJIOHHbIMH CIOIHTHJIJIHTOpaMH, IIpH 

OT6ope qacTHU pa3HblX BH,IJ;OB O,IJ;HHM ,ri;eTeK~OpOM no BpeMe -

HH BblCBe'IHBaHHH H B pH,ri;e ,ri;pyrHx cnyqaeB HOCHTeJieM no

Jie3HOH HHqlOpMaUHH O qacTHUaX HBJIHeTCH ,IJ;JIHTeJibHOCTb 

HMnyJibCa, CHHMaeMoro C ,ri;eTeKTOpa. O6pa6oTKY 3aJIO)KeH

HOH B Heii HHqlOpMaUHH ocyI.QeCTBJIHIOT C noMOI.QblO ,IJ;HCKpH

MHHaTOPOB HMnyJibCOB no ,IJ;JIHTeJibHOCTH. 

Ha puc. la,6 noKa3aHbl 6JIOK·CXeMbl II BpeMeHHbie 

,IJ;HarpaMMbl, noHCHHIOIQHe npHHUHn pa6oTbl 3JieMeHTOB, Jie)Ka

lWIX B OCHOBe ,IJ;HCKPHMHHaTopoB HMnyJibCOB no ,IJ;JIHTeJibHO· 

CTH /i-s/. 3,ri;ecb B Ka'leCTBe 3TaJIOHa ,IJ;JIHTeJibHOCTH HCnOJib • 

3YIOTCH BpeMH pacnpocTpaHeHHH HMnyJibCa B JIIIHHH 3a,ri;ep)K

KH / puc~ 1 a/, ,IJ;JIHTeJibHOCTb HMnyJibCa, cq>opMHPOBaHHOro 

O,IJ;HOBH6pa TOpOM / puc. 16/. 
0 u -nHCbIBaeMbIH ,IJ;HCKPHMHHaTOP npe,ri;Ha3Ha'leH ,IJ;JIH OT· 

6opa HMnyJibCOB, ,IJ;JIHTeJibHOCTb KOTOpbIX 60JibWe HJIH MeHb·_ 

we 3a,IJ;aHHOH. OH BbIIlOJIHeH Ha OCHOBe ycTpOHCTBa, 6JIOK· 

cxeMa H BpeMeHHbie ,IJ;HarpaMMbl KOTOporo noKa3aHbl na 

puc. 1 e. 3,ri;ecb KJIIO'I, ynpaBJIHeMbIH BXO,IJ;HblM HMnyJibCOM, 

no,IJ;KJIIO'laeT renepaTop 3apH,D;HOro TOKa K HHTerpHpyIOI.QeMy 

KOH,ri;enca Topy. BpeMH 3apH,ri;a KOH,IJ;enca Topa paBHO ,IJ;JIHTeJib • 

HOCTII BXO,IJ;Horo HMnyJibCa. KoMnapaTOP BbI,IJ;eJIHeT 3a,IJ;HHH 

qJPOIIT BXO,IJ;HOro CHrHaJia. 

3TaJIOHHblM BpeMeHeM To ,OTHOCHTeJibHO KOTOporo cpaB

HHBalOTCH ,IJ;JIHTeJibHOCTH BXO,IJ;HblX HMnyJibCOB, HBJIHeTCH 

HHTepBaJI, B Te'leHHe KOTOporo HanpH)KeHHe Ha HHTerpHpy10-

I.QeM Kon,ri;eHcaTope HapacTaeT ~o ypoBHH nopora cpa6aTbrna-

HHH TpHrrepa IIIMHTTa. · · 

IlpH ,IJ;JIHTeJibHOCTH BXO,IJ;HOro HMnyJibCa MeHbWe 3a,IJ;aH

HOH TpHrrep IIIMHTTa He_ cpa6aTblBaeT,H Ha BhIXO,IJ;e cxeMbl 

aHTHCOBrra,ri;eHHH IIOHBHTCH CHrHaJI. 
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Puc. 1. EAoK- cxeMbl u epeMeHHble auazpaMMbl 3AeMeHmoe 
OUCKpUMUHQijUU UMnyAbC08 no c)AumeAbHOCMU. 

Ilpu .nnuTenbHOCTH BXOJJ,HOro HMDynhca 6onbwe 3aJJ,aH

HOB IlOJIBnJieTCJI CHrHan Ha BbIXOJJ,e Tpnrrepa illMHTTa. Ha 
BblXOJJ,e cxeMbl aHTHCOBna.neHHH CHrHan B '.HOM cnyqae 6y

JJ,eT OTCYTCTBOBaTb. 

IIonHaJI npHHl.{HDHanbHaJI cxeMa JJ.HCKpHMHHaTopa npnBe

JJ,eHa Ha puc. 2. 3.necb BpeM.11 3a.naeTCJ1 reHepaTopoM TOKa, 

BblDOnHeHHblM Ha TpaH3HCTope T3, H KOHJ].eHCaTOPOM C B 

uenH KonneKTOpa 'f 3. Tpurrep illMHTTa BbIIlOllHCH Ha 3lleMeH • 

Te MHKpocxeMbl 3M3, KlllO'I - Ha 3lleMCHTe MHKpocxeMbl 

5M3. Kn10q ynpaBll.ftCTCJI HMilYllbCOM C rpnrrepa, BbIIl()ll• 

HeHHoro Ha 3neMe1nax 4M2 H 6M2. 3anycK u c6poc Tpnr-
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repa 4M2, 6M2, ynpaemuomero KJIIO'IOM, ocymecTnm1eTc11 

BXO)lHLIM HMnyJILCOM. 

)],nH 3anycKa Tpurrepa 4M2, 6M2 BXOJlHoii HMnynLc, 

YCHJICHHLIH YCHJIHTeJieM, BLIIlOJIHCHHLIM Ha MHI<pocxeMe lM 
H TpaH3HCTopax 114 , T 15 , no)laeTC1! ua TYHHCJILHLIH JlHOJl 

)], 3 , pa6oTawmuii B - pe)KHMe TpHrrepa llIMHTTa. HMnyJILC 

c TYHHCJILHoro JlHO)la )], 3 , YKOpO'ICHHLIH JlO 10 HC JlH<fxiie -

peHnupywmeii neno'IKoii 4M 1, 5M2, no)laeTc11 Ha 3anycK 

Tpurrepa 4M2, 6M2 H Ha 3JieMeHT 5M3, cJiy)Kamuii KJIID'IOM. 

Ilpu 3TOM BLIXO)lHOH 3MHTTepHLIH noBTOpHTCJIL 3JICMCHTa 

5M3 3aKpLrnaeTC11, TOK TpaH3HCTOpa T 3 na'IHHaeT nepe3a

PH)KaTL HHTerpupylOUUIH KOHJlCHCaTop C: TaKHM o6pa30M, 

3anycK TpHrrepa 4M2, 6M2 JlJIH ynpaene11HH I<JIIO'IOM 5M3 
u na'iano nepe3apHJlKH HHTerpupymmero KOHJlencaTopa C 
CBH3aHLI C Ha'iaJIOM BXO)lHOro HMnyJILCa ua YPOBHe nopora 

cpa6aTLIBalIHH, KOTOPLIH no aMnJIHTy)le perym1pyeTCH rryTeM 

3anupaHHH no BXOJlY YCHJIHTCJIH, BLinOJIHCHHOro ua MHI<po

cxeMe 1 M, c nOMOll{LlO noTCHI{IIOMeTpa "Ilopor". 

HopMaJILHa11 pa6oTa MHKpOCXCMLI lM npH HyJICBOM no

TCHI{HaJie Ha BXO)laX 3JieMeHTOB !Ml H 1M2 o6ecne'IHBaeTC1! 

nyTeM nO)lCOC)lHHCHHH 14 BLIBO)la MHKPOCXCMLI I< +1,5 B. 
)],n11 c6poca Tpurrepa 4M2, 6M2 BXOJlHOii HMnynLc noc

ne 3MHTTepHoro nOBTOPHTCJIH, BLIIlOJIHCHHoro Ha TpaH3HCTO

pe T 1, ycnm11:3aeTCH JlH<fxiiepeHnuaJILHLIM YCHJIHTeJieM, BLIIlOJI

HeHHLIM ua MHKpocxeMe 2M n 3JieMeHTax 3Ml n 3M2, 
H OA}IOBpeMCHHO JlH<l><l>epennupyeTCH 3a C'ieT no)lKJIIO'iCHHH 

c IlOMOll{LlO nepeKJIIO'iaTeJIH II1 KOHJlCHCaTOPOB K O)lHOMY 

H3 BXO)lOB JlHcb<l>epennnaJILHOro YCHJIHTCJiji. 'Ha DLIXO)laX 

3JieMeHTOB 3M 1 H 3M2 HMnyJILCLI HMelOT 6HilOJIHpHy10 cpop

My. To'11<a nepexo)la 6unonHpuoro nMnynLca. qepe3 HYJIL 

JlOCTaTO'IHO xopowo CBH3aHa C OKOH'iaHHeM BXO)lHOro HM

nyJILCa II ee npeMenuoe IlOJIO)KeHue He 3aBHCHT OT aMnJiu

TYJlLI BXO)lHoro HMnyJILCa. 

Pe)KHM pa60TLI YCHJIIIT.CJIH BLI6paH TaI<HM o6pa30M, 

'ITO npu OTpuna-reJILHOM DXO)lHOM HMilyJILCC nepnaH IlOJIOBH

na 6unom1p11oro HMnynLca ua BLIXOJle ycunuTen11 orpauu'ie -

Ha, a DTopaH, KOTopa11 11DJIHCTC1! B )laHHOM CJIY'iae pa6o'leii, 

HMeeT MaI<CIIMaJILHLiii pa3Max. 

C DLIXO)la 3JieMeHTa 3M 1 HMnyJILC no)laeTCH Ha c6poc 

TYHHeJILHoro JlHO)la )], 3' C BLIXO)la 3JieMeHTU 3M2 - 'iepe3 

3JieMeHT 6Ml no)laeTc11 ua c6poc Tpurrepa 4M2, 6M2. 
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Ilocne c6poca Tpurrepa 4M2, 6M2 DLIXOJlHOii 3MHTTep

HLiii noBTOPHTCJIL 3JieMeHTa 5M3 OTKpLrnaeTC11 H pa3pH)KaeT 

HHTerpHpyromuii KOHJlCHCaTop C. 3a)lHHH qiponT IIMilYJILCa 

C Tpurrepa 4M2, 6M2 no)laeTC11 ua cxeMy aun1coona)leHHH, 

BLIIlOJIHCHHYIO Ha 3JICMCHTe 7M2. 
B CJiy'lae, CCJIH JlJIHTCJILHOCTL BXOJlHOro HMilyJILCa 6LIJia 

60JILWe nopora JlHCKPHMHHal{HH no JlJIHTCJILHOCTH To, Ha

npH)KCHHe Ha HHTerpupymmeM KOH)lenca Tope C npeBLICHT 

nopor cpa6aTLIBaHHH Tpurrepa llIMHTTa, BLinOJIHeHHOro na 

3JieMenTe 3M3. Tor)la HMilyJILC C BLIXO)la TpHrrepa llIMHTTa 

JanpeTHT npOXO)K)lCHHe 'iepe3 3JieMeHT 7M2 3a)lHCMY qipoIITY 

HMnynLca c TpHrrepa 4M2, 6M2, a 'iepe3 3JieMeHTLI 12Ml, 
12M2 u 7Ml JanyCTHT <l>opMHPOBaTeJIL BLIXO)lHLIX HMnyJILCOB 

Ha TYHHenLHOM JlHOJle .n; 6,3neMeHTax 9Ml,9M2, 10Ml,10M2, 
Tpan3HCTopa T 6 -:-T 9 

161 • 11:MnynLc c BLIXOJla qiopMupoeaTenH 

6y)leT curnaJIH3HPOBaTL O TOM, 'ITO JlJIHTCJILHOCTL BXO)lHOro 

HMilYJILCa 60JILWe nopora JlHCKpHMHHal{HH no )lJIHTeJILHO

CTH 'IO. 
Ecnu JlJIHTCJILHOCTL BXOJlHOro HMnynLca 6Lina ~eHLWe 

nopora JlHCKpHMHHal{HH no )lJIHTCJILHOCTH To , TO nanpH)KCHHe 

na HIITerpupyIOII{CM KOH)lCHCaTope C He npeBLICHT nopora 

cpa6aTLIBaHH11 Tpurrepa llIMHTTa Ha 3JieMeHTe 3M3, HM

nynLC Ha BLIXO)le Tpurrepa llIMHTTa 6y)leT OTCYTCTBOBaTL, 

Janpemawmuii HMnyJILC na 3JieMeHT 7M2 ne IlOCTynHT. 

Tor)la 3a)lHHii qi'ponTA HMnynLca c Tpurrepa 4M2, 6M2 'iepe3 

3JieMeHT 7M2 3anycTHT 4>opMupoea TeJIL BLIXOJlHLIX HM -

nynLCOB Ha TYHHCJILHOM ,IJ;HO)le )];7, 3JICMCHTaX BM 1, 8M2, 
10M3, 10M4 u TpaHJHCT.opaxT10 .,. T 13 • HMnynLCCBLixo,IJ;a 

cpopMHpoBaTeJIH 6y,IJ;eT CHrHaJIH3HPOBaTL O TOM, 'ITO ,IJ;JIH

TCJILHOCTL BXO)lHOro HMiiynLca 6Lina MCHLWe nopora JlHCK-

PHMHHal{HH no ,IJ;JIHTenLHOCTH T0 • • 

C nenLIO HCKJIIO'ICHHH JIO)KHLIX cpa6aTLIBaHHH ynpaen1110-

mero Tpurrepa HMnynLc . c KOMnapaTopa Ha 3JieMeHTe 3M4 
IlO,IJ;aeTCH Ha cxeMy 4M 1 ,IJ;JIH ee 6JIOKHpOBKH Ha BpeMH pa3 -

PHJla HHTerpupymmero KOH)lenca Topa C • 

11:MeeTCJI CBCTOBaJI HH)lHKanuH HaJIH'IHJI HMnyJILCOB Ha 

BLIX(?,IJ;ax. )],nH BHJyanLHoro Ha6JIIOJlCHHH HMnyJILCOB c yn

paBJIJIIOII{ero Tpurrepa npCJlYCMOTpen KOHTpOJILHLIH BLIXOJl 

Ha 'f 4 T 5 • .linoK HMeeT CJIC,IJ;YIOII{HC xapaKTepHCTHKH. Ilopor 

,IJ;HCKpHMHHal{HII no JlJIHTCJILHOCTH H3MCIIJICTC11 nnaBHO no-

7 



. TeHUHOMe'rpoM To B · npe,IJ;enax OT 20 .IJ;O 100 HC u rpy6o -
nepeKmoqaTeneM Il2 B 10 pa3. 

Ilopor .IJ;HCKPHMHHaUHH no aMnnHTy,IJ;e H3MeHJleTCH noTeH
UHOMeTpOM "Ilopor" a npe,IJ;enax oT 20 .D;O 100 MB. 

TeMnepaTypHaH HecTa6unbHOCTb noporOB.IJ;HCKpHMHHa
UHH 'no .IJ;IlHTeilbHOCTH H aMnnHTy,D;e He npeBbilllaeT O,l<fo 
Ha rpa,D;yc. IlOCTO.HHHa.H BpeMeHH ,!J;HqiqJepeHnupoBaHHH H3-
MeH.HeTCH CKaqKoo6pa3HO nepeKmoqaTeneM OT 20 HC ,!J;O 
2,5 MKC H YCTaHaBnu:saeTCH npu pa6oTe, npHMepHo paBHOH 
nopory ,!J;HCKPHMHHaUHH no ,D;nHTenbHOCTH. 

Puc. 3. <Pomo nepeoHeu na
HeAu 6AoKa ouc1<puMuHamo
pa OAU1/leAbHOCmu. 

,;\ 

,l(nHTenbHOCTb BbIXO,!J;HblX . HMnynbCOB onpe,IJ;en.HeTCH . 
yqeTBepeHHOH 3a.D;ep)KKOH 4>opMHpyio~ero Ka6enH, HO He· 
MeHee 15 HC. 
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