H3BECTH

TOMCKOI'O OPJEHA OKTSABPbCKOW PEBOJIIOLIMK U OPJEHA TPYJOBOI'O
KPACHOI'O 3HAMEHMU IIOJIMTEXHHUYECKOTO HMHCTHUTYTA um. C. M. KMPOBA

Tom 248 1975

UCCIHEJOBAHHUE CXEMbl JE®PEKTOCKOIIA
C NAPAMETPUYECKHUM JATYHUKOM, BKJIIOYEHHbBIM
B KOJIEBATEJIbHbIH KOHTYP I'EHEPATOPA

B. K. )KYKOB, . B. MUJIMEB, A. M. ITAHACIOYEHKO

(ITpencrasiena Hayunbim ceMunapom HHWM ajekTpoHHO! MHTPOCKOMHH)

M3BecTHble KOHCTPYKLUHH 3JEKTPOMArHUTHBIX Je(EeKTOCKOIOB B H3-
MEPHUTEJNbHYIO YaCTh CXEMbl BKJ/IOYAIOT FeHepaTop HaNpsAXKEeHUd OlpeleseH-
HOH YacCTOTbI, JBYXOOMOTOYHBIH BHXPETOKOBOH JaTYMK CaMOCpPaBHEHHsT H
n36upaTebHbI yCHIHUTENb, BBIAEASIONIUN HMIYJbC OrHOaouled Hecyuei
YaCTOThl, BbI3bIBA€MOH Ae(EeKTOM.

UyBCTBUTEJNBHOCTh yYKa3aHHBIX THIOB 1e(PEKTOCKONOB OrpaHH4YHBaeTCs
HaBOJKaMH NPOMBILIJIEHHON YacTOThl 50 ey u HanpsiXKeHHeM Hecylled 4acro-
Thl, BKJIIOYasi TapMOHHYeCKHe cocTaBJjsioniue. [lefictBie HaBOLOK Haunboee
CHJILHO CKa3bIBAaeTCs TOrAa, KOrJa HHXKHAS TPaHHIlA IOJIOCHI IPOMYCKaHHS
VCHJIHTENbHOTO TpaKkTa OKa3blBaercss OMM3KOH K 00 ey MM JaxKe HHXKe ee.
B 3TOM ciydae ¢ HaBOAKaMH MOMKHO GOPOTbCSI TOJNBLKO 3KPaHHPOBKOH, 4TO
He Bcerjla Jaer KeJjaeMble pe3yJbTaThl.

Hanpsixkenue Hecyleil 4acTOTHl U ee TapMOHHUKH HAYHHAIOT OTpaHHYH-
BaTbh UYBCTBUTEJbHOCTb, €CJH BEPXHSS 4acTOTa MOJIOCHI NPOMYyCKaHHs Tpak-
Ta NpuOJNKAETCSI K 4aCTOTe Hecylled. YKa3aHHOe OOCTOATEJNLCTBO HMeEET
MeCTO NpH OOHapyKeHHH Ae(PEeKTOB B OLICTPOIABMIKYUIUXCS H3IEIHUSX.

OT OoTMeYeHHBIX Bbille HEJOCTATKOB B 3HAUHUTEJILHOH CTENeHH cBOGOLHA
cxeMa Je(eKTOCKONa, B KOTOPOH AAaTUHK BKJIOYEH B KoJeOaTeJbHbIH KOH
Typ reseparopa (puc, 1).
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OnucbiBaemasi cxemMa JedeKrockona pa3paboTaHa NPHMEHHTEIBLHO
X BBISIBJEHHIO Ae()EeKTOB MPOXOJHBIM NATUHKOM B HEMATHHTHBIX, NMPOTSAXKeH-
HBIX, JABHXKVIIUXCS C OOJBIIOH CKOPOCTbIO H3AENHUsIX.
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[1pu nBuKeHMH H3[eNUs1 Yepe3 30HY KOHTpoJs Aatdyuka [l mpoucxomur
MOAYJALHNA 4acTOThl reHeparopa I', BeI3BaHHasl nosiBaeHneM AedeKTOB, KO-
JeOaHUAMH H3JeJHs U XAOTHYECKHMMH H3MEHEHHSMH ero reoMeTpHYeCKHX
pa3MepoB. HacTOTHOMOLYJIUPOBaHHbIe KoJsebaHust npeobpasyioTcss B 4acTOT-
HOM gaerekTope U/l B COOTBeTCTByIOIIME U3MEHEHHUS] MOCTOSTHHOTO HampsikKe-
Husl. HacTOTHBIN AETEKTOp BBINOJHEH MO cXeMe JAeTeKTopa oTHomeHuid [1],
5p(PeKTHBHO TNOAABJSAIONIEIO pas3jHuHble AMIIUTYAHble MNOMEXH, BO3IeH-
CTBYIOLI[He Ha JEeTeKTOp M MpeAUIeCTBYIOLIUN eMy reHepaTop.

B orauune or nedeKTOCKONOB, HCMOJIB3YIOUIHMX aAMIVIUTYAHbIE H3MeHe-
HHSI TOKOBHXPEBBIX NAaTYMKOB, METOJ KOHTPOJS Ae(deKTOB [0 4aCTOTe OTJIH-
YaeTcs BBICOKOH NMOMEXOYCTOHYHBOCTHIO M MAJIbIM OTHOIIEHHEM CHUTHAJ-UIYM.
YpoBeHb HamnpsiKeHHsi LIYMOB OOBIYHO OrpaHnduBaercss HaBoakamu 50 e
¥ rapMOHHMKaMH HecCylleH 4acCTOTHI.

[Ipu paGoumx yacroTax reHeparopa, JexalluX B Npejienax HeCKO/b-
KHUX JeCSATKOB KHJIOTepll, [AeBHAllM¥M YacTOTbl OT MOAYJALHH MapaMeTpoB
aKTHBHOTO 3JIeMeHTa TeHepaTopa HaBOAKOH ¢ wyactoToit 50 ey MOXKHO
npakTuyecku npene6peub. C mryMaMu »Ke, BbI3BAHHBIMH TapMOHHYECKHMH
COCTaBJSIOUIUMH HeCylleid 4YacToThl, 60POThCS HAMHOrO Jerye, Tak Kak HX
CIEKTp JIEKHT 3HAUHTEJbHO BbIllle CHEKTPa 4acCTOT, 3aHUMaeMoro aedexra-
mu. C gpyroii CTOpOHBI, B cXeMaX Je(eKTOCKONOB, HCHOJNb3YIOUHX YaCTOT-
HBIH MeTOJX, npeoOpa3oBaHHe IOJE3HOr0 CHrHa/jda JdaTuhka B HalpsKeHHe
IPOUCXOAHUT C AOMOJHHUTENbHBIM YCHJIEHHEM B 4YacTOTHOM Aerekrope. [lis
3TOr0 HEOOXOAMMO HCIIOJb30BATh AETEKTOPbl € BLICOKOH KPYTH3HOH Xapak-
TepucTUKH IpeoOpa3oBaHus. B paccmarpuBaeMoil cxeMe JedeKTocKomna
KpyTH3Ha cocTaBiasaa 6 mg/ey mpu WHPHHE TPSIMOJHHEHHOrO YydYacTKa
XapakKTepHCTHKH OKOJNo 3 key. ITocne meTekTHpoBaHHUsT CHTHAJ yCHIHBAETCS
yCHIHUTEeM ¥, UMEIOIIUM NMOAbeM aMIIMTYAHO-YACTOTHOH XapaKTepHCTHKH
B nuanazone 300+2000 ey. IDTOT AMAanma3OH COOTBETCTBYET YaCTOTHOMY
CHeKTpy HedeKToB MPU CKOPOCTH JABUKEHUS KOHTPOJHUPYEMOTO H3AENUST
10—20 m/cex. Bouinenenne mnose3Horo curHasga Ha (oHe MIYMOB MPOH3BO-
JUTCS TOPOTOBBIM ycTpoiictBoM 1V, sBafOmMUMCAS aMIVIUTYIHBIM CeJeK-
TOPOM.

CyKeHHue JIMHEHHOro yyacTKa JeTEeKTOPHOH XapaKTEePUCTUKH MOBBIIIAET
YCHJHUTEJNbHbIE CBOHCTBA AETEKTOPa, OAHAKO NPU KOHTPOJe H3JAeJNHil pas-
JUYHBIX FeOMETPUUYECKUX Pa3MepoB MAJs Ka)KJAOro TUMOpasMepa HeOOXOoH-
MO yCTaHaB/JIWBaATh YaCTOTy TeHepaTOpa paBHOH TPOXOAHOH  YacToTe
JeTeKTopa,

[Ipu KOHTpOJe NBUIKYIIMXCS H3IAEJNUH TOSBJSIOTCS JIOXKHBIE CHTHAJBI,
BbI3BaHHble KoJieGaHHeM H3JesHsl B naTuhke. Takue koseHGaHus MOTYT TaKxkKe
cMelniaTbh pabouyio TOUKY AeTeKTOpa Ha JUHEHHYI0O 4acTb XapaKTePUCTHKH,
B pe3y/bTaTe 4ero MOTYT HabJaiofaThbcs npomnycku paedexrtoB. ns ycerpa-
HEeHHsl JaHHOrO HeJLOCTaTKa B NPENJIOKEHHOH CXeMe HCIOJb3YIOTCS JBe aB-
TOMAaTHYeCKHe CHCTeMbl MOJACTPOHKH 4YacTOTHI TeHepaTopa: acTraTHuecKas
M cTaTHyeckKass C HeOOJbIIOH HHEPLUHOHHOCTbIO. AcTaTHyecKassh CHCTeMa,
BKJIOUatouiasi B cebsl YCHANTENb HANpsKeHUss HU3KOH uyacrorel YH, nBura-
Telb M yNPaBJAIONHUE 371eMeHT Y3, OCYUIeCTBJISIET aBTOMaTHUECKYIO IO~
CTPOHKY YacTOTBl NpU OOJBIINX BO3MYLIAIOUIUX BO3JAEHCTBHUSX, BO3HHKA-
IOIUX TIPH M3MEeHEHHW JHaMeTpa KOHTPOJHPYEMOro WH3Jaesusi, KoJeGaHHH
uznenuss u T. 1. Crartudeckoe peryJaupoBaHHe OCYIIECTBJASIETCS B MOMEHT
BXOZa YacToTel B pabouylo o6sacTb AeTeKTopa. YCTPOHCTBO CTaTHUECKO-
rO peryJupoBaHus BKjodaeT ¢uabTp @, npomnyckamoliuil CHrHajbl B JHAa-
na3one yactor ot 0 mo 300 ey u ynpaBasOUIHi 3JeMeHT Yy, B KaueCTBe
KOTOPOTO HCIOJb3yeTCsl INOJYNPOBOAHUKOBBIH crabunurpon tumna J1808,
oOpaTHO CMeUleHHbIH Hauya/JAbHBIM Hanpsikenuem 0,5 8. Craruueckas
ob6paTHas CBsI3b B 3HAYMTE/JbHOH CTeNeHH YyMeHbIUaeT JdeHCTBHe IMOMeX

¢ vacroramu Huxe 300 ey, T. e. BO3MYIIEHHS, KOTOpble He OTpabaThiBaeT
acTaTHYeCKoe 3BEHO.
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JKcrnepUMeHTalbHble HCCJIEJOBAaHUST CXeMbl JAedeKkTockona ObLIH Mpo-
BelleHbl C LIeJbI0 ONpe/eseHHss MaKCHMaJbHON paspeuamoiieil crnocoOHOCTH
Je(eKTocKona M BBISIBJIEHHSI KauecTBa pPabOThl CHCTEMbl aBTOPEryJHpoOBa-
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Husi. VI3 nmaHHBIX HCCaenoBa-
HUH yCTAHOBJIEHO, YTO YYyB-
CTBUTENBHOCTh  JAe(eKTOCKO-
na, BbIpakKeHHasi yepe3 OTHO-
CHUTeJbHOE H3MEeHEeHHe YacCTo-
Tbl, Ha TOPSAOK BHIIIE IO
CpPaBHEHHIO ¢ JAe(eKTOCKOIOM,
MCIOJIb3YIOIIUM aMIJIUTYA-
Holit  Metona. MccaenoBanus
JHHAMHUYECKHX CBOHCTB CHCTe-
Mbl PEryJHPOBaHUS ObLIH I1PO-
BeJleHbl NPH OTHOUIEHHUH CHT-
Haja-myMm, paBHom 2. Ha
pHC. 2 IpeLcTaBJeHa 3aBHCH-
MOCTh BEPOSITHOCTH TIOsIBJIe-
HUSI TIOMeXH Ha BBIXOJe IIO-
poroBoro  ycTpoWcrBa - Je-
¢exkTockona OT  BeJHYHHbI
noMexXH INpPH PasjnYHOH da-
crotre ee mnoBTopenus. Ha
puc. 3 npuBeLeHbl 3aBHCHMO-
CTH BEpPOSITHOCTH TIOSIBJIEHHUS
IIOMeXH OT YaCTOTHl ee IOSB-
JeHUs. YBeJUUYeHHE YaCTOTHI
MOBTOPEHHUsT yMeHbIIaeT YHUC-
JIO IOXKHBIX curHaJsjoB. [losiB-
JeHue OGOJIBLIOTO YHUCJTIA JIOXK-
AblX cpabaTBIBaHUA IOPOro-
BOrO YyCTpPOHCTBA TIIPH HHU3-
KHX 4YacToTax TOBTOPEHHS
(0,1 ey) oOBsicHsSIETCS HeECO-
BEpIIEHCTBOM  aCTaTUYeCKOH
CHCTEMBl DPEryJHUpOBaHHS, CO-
3famolleil NoMexXH TpH MOA-
crpofike. [lpu yMeHbIIeHHH
aMIJIUTYABl TIOMEXH K acra-

TUUECKOH CHCTeMe IMOIKJIIYaeTcs cCTaTu4yeCkKas, U BEPOSATHOCTb IIOSABJICHHS

nomexu ymenbmaercs (puc. 3, Up=4; 1,5 8.

B pesysnbTaTe npoBeleHHBIX HCCJAENOBAHUH YCTAHOBJEHbBI KaueCTBEHHBIE
XapaKTepPHCTHKH CHCTEM aBTOMOACTPOHKH uacToThl. [Ipennaraercs ¢ 1esblo
NaJbHeHIIero yCOBepUIEHCTBOBAHHUS JAe(eKTOCKONa OTKa3aTbCsi OT acTaTH-
YeCKOH CHCTeMbl, 3aMEHHB ee CTATHYECKOi, YBEJHUUB JUaNas3oH aBTONOZ-
CTPOMKH H KO3p(DHIMEHT Nepenayu 4YacTOTHOTO MAEeTeKTOpa.
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