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I[TEPECTPAUBAEMAA SJIEKTPUYECKUM ITOJIEM

Ilokazana 603MOHCHOCIb CO30AHUSA MUHU-
AMIOPHO20 NACCUBHO20 UHOVKIMUBHO2O IJle-
MeHma, nepecmpausaemozo noo 8030eli-
cmeuem 21eKmpuiecko2o noad. /lanvl pe-
KoMeHOayuu no Npakmuyeckomy npumee-
HUIO UHOYKMUBHBIX DJIeMEHMOo8 npeonaza-
emMou KOHCMPYKYUU.

Karyiuika MHOIYKTHUBHOCTH SIBJIIETCSI OJTHUM U3 pac-
MPOCTPaHEHHBIX TACCUBHBIX AJIEMEHTOB, HCIIOIb3yEMBIX
IIPU CO3AAHUM PA3ITHYHBIX 3JIEKTPOHHBIX cxeM. Crenu-
(uKa npruMeHeHHs KaTyIIKA B COBPEMEHHBIX 3JIEKTPOH-
HBIX MPHOOPAxX C BBHICOKOH CTENEHBI0 MHTErpaIy 3a-
KJIFOYAETCs B TOM, YTO OHA IUIOXO [TOJAAETCS KaK MUHU-
aTIOpU3aLMHY, TaK U pea3aliy B UHTErPalbHOM HCIIOJ-
HeHuHu. B oTinuuue OT pe3sucTopoB U KOHAEHCATOPOB,
BBINOJTHAEMBIX B BHJI€ YUACTKOB MOIYIPOBOIHHUKOBOTO
KpHCTaJla ¢ 33JaHHOI IPOBOIUMOCTBIO U 0OpaTHOCME-
LIEHHBIX p—71-T1€PEXOJI0B, KaTYIIIKH MHIYKTUBHOCTH pea-
TH3YIOT THO0 CXEMOTEXHUUCCKH B BUJIE HX THPATOPHBIX
aHayoros [ 1, c. 252], mu6o B popme TIIOCKHUX criupanei
WM OTPE3KOB TMEPEAIONINX JINHUH METOJaMH ILIaHap-
HOU U THOPUIHO-UHTErpaIbHOM TexHonorui [2]. ['upa-
TOPBI, TPEACTABIIAIONINE COOOM IO CyTH aKTHBHBIE CXe-
MBI 3JIEKTPOHHBIX YCHJIUTEIIEH ¢ BbIPa)KEHHBIMHU 4aCTOT-
HO-3aBHCHUMBIMU XapaKTEPUCTUKAMHU, UCIIOJIBb3YIOTCS B
JMana30He CPaBHUTEIBHO HI3KHUX YacTOT M MPUMEHSIOT-
Cs1, B OCHOBHOM, B 4YaCTOTHO-M30HPATEIbHBIX CXEMaX pa3-
JMYHBIX GIIBTPOB. KaTymiku, BEITOTHEHHBIE KaK B (Op-
Me IIOCKOHM CIUpaii UM OTPE3KOB MepeNarouX Ju-
HUH, TaK 1 B ”YHOM MUHHUATIOPHOM MCTIOJTHEHUH [3], yc-
nemHo npumenstorces B BU- u CBU-guanasone, HO uMe-
0T OOIIHH HEJOCTATOK, 3aKITFOUAIOLTUNCS B TOM, UTO U3-
MEHEHHE 3HAUY€HUs UX UHYKTUBHOCTH BO3MOXHO Tpe-
UMYIIECTBEHHO MEXaHUIECKUM CIIOCOOOM.

JI1s1 1OCTaTOYHO AJIMHHOTO COJICHOMIA IIMHOU [ 1
IUIOLIABI0 CEYEHUSI BUTKA S ¢ OOLIMM YKCIIOM BUTKOB N
WHIyKTUBHOCTH paBHA
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7 — YHCIIO BUTKOB Ha IMHUILY JIHHBI, n=N/;
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OTMCTI/IM, YTO 3HAYCHUC I/IH)]yKTI/IBHOCTI/I HpHMO HpO-
TMMOPUHUOHAJIBHO KBaApaTy 4YMUCJia BUTKOB, 3aHUMAaEMOMY
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00BbEeMy U MarHUTHOH MPOHHUIIaeMOCTH cpelisl. Dopmy-
JIBI /17151 BBIYHMCIICHUST MHYKTUBHOCTH KaTYIIIEK JAPYTOM
¢dbopmbl GoJiee CIOKHBI U MOTYT HE UMETh aHAJIUTHYE-
CKOTO BH/]a, HO OCHOBHBIC TIPOTIOPIINH JIJISI YKa3aHHBIX
rapaMeTpoB COXPaHAIOTCA. MI3MEeHeHue 9THX [TapaMeTpoB
TPaJULIMOHHO UCTIONB3YIOT JUISl YIIPABIICHHUS BETUIUHOMN
WHAYKTUBHOCTH ITyTeM MEXaHUYECKOH nepecTpornKH Ka-
TYIIKH (TIEPEKITIOYCHUSI CEKITUI KaTYIITKH, U3MECHEHUS B3a-
MMHOTO PacCTOJIOKEHHSI BUTKOB, BBEJICHHS B KaTYIIKy
cepJIeYHNKa, BBITIOJIHEHHOTO U3 MarHeTuka). [lepexito-
YeHUE CEKIUU KATYIIKW MOCPEICTBOM HMHTETPATHHOTO
KOMMYTAaTOPa IO3BOJISET YIPABIATH 3HAYCHUEM UHIYK-
TUBHOCTH 3JICKTPOHHBIM CIIOCOOOM, HO TIapaMeTp KaTyIll-
KH ITIPU ATOM MOKHO U3MEHSITh JIUIITh AUCKpeTHO. U3Bec-
TEH CI0CO0 3IIEKTPOHHOTO YIPaBJICHUS MHIYKTHBHO-
CThIO, 3aKITIOYAFOIIUICS B TOJMarHUIMBaHUH (peppomar-
HHUTHOTO CepJIeUHMKa KaTymku [4]. OnHaKo Mpu 3TOM B
KOHCTPYKIIMIO KaTYIIIKH BBOJIUTCSI JIOTIOJTHUTEIbHAS TTO/T-
MarHM4MBaroias 0OMOTKa, YTO HE CIIOCOOCTBYET MUHH-
aTIOPU3ALINN U3/IETTHUS B IIETIOM.

[Ipennaraemplii B HacTosiei paboTe crmocoo AJIeKT-
POHHOTO yNpaBJIEHUS] UHAYKTUBHOCTBIO TTACCUBHOM Ka-
TYIIKH 3aKIII0YaeTCsl BO BBEJACHUH B €€ KOHCTPYKITUIO
crenu(uUecKoro cepAeYHrnKa, CBOMCTBA KOTOPOTO H3-
MEHSIOTCSI TIOJT BO3/IEHCTBHUEM MPUIIOKEHHOTO YIIEKTPH-
YECKOTO TIOJsI, OKa3bIBast TIPY STOM BIIUSIHUE HA WHJTYK-
THBHOCThH. B KauecTBe Takoro cep/ieuHnKa NCTIOTb3YETCs
KpEMHHEBasI CTPYKTypa n—i—p—i—n-Tuma, o0Jaaaromnias
MPOTSHKCHHBIMH i-00J1aCTSIMU.

Ecnn 00BbeKT oMeniaeTcsi BHyTPb KaTYIIKH, TO TIep-
BUYHOE TIEPEMEHHOE MarHUTHOE I10JIe BBI3bIBAET B HEM
BHUXPEBBIE TOKH. DIIEKTPOMArHUTHOE TI0JIE KATYIIKH TPH
9TOM U3MEHHTCS IO/ ICUCTBUEM TI0JISI BUXPEBBIX TOKOB.
DTO U3MEHEHHE OIS BhI3bIBACT Takol AdeKT, Kakol mo-
JTy4quIics Obl, €CITM H3MEHHUTD XapaKTePUCTUKH CaMOH Ka-
TYHIKU. AHAJIN3 U3MEHEHUSI CBOMCTB KaTyIIIKH TOJ] BIIU-
STHAEM 00BhEeKTa, OCOOCHHO €CITH OH UMEET HEeOTHOPO/I-
HYIO CTPYKTYPY U TapaMeTpbl, U3MEHSIOIIHECS MO BO3-
JIEHCTBHEM BHEIITHETO cMeteHus [ 5, c. 186—189], upes-
BBIYAHO CJIOXKCH.

B o0miem cityyae Ha HHAYKTHBHOCTB OKa3bIBaOT BJIU-
stHUC (PU3MYCCKHUE XapaKTePUCTHKH MaTeprana 00beKTa
— DIIEKTPUYECKUE U MAaTHUTHBIC CBOWCTBA, ONIpeesie-
MBIE €TO COCTaBOM U CTPYKTYPOIA: SIEKTPOTPOBOTHOCTH,
MarHuTHas MPOHUIIAEMOCTb, TEOMETPUUECKUE Pa3MEDPHI,
HaJM4re HEOHOPOAHOCTEH [5; 6, . 293].

Jl1st mpoBEpPKU BO3MOXKHOCTHU CO3/IaHUSI WH]TyKTUB-
HOTO AJIEMEHTA C 3JIEKTPOHHOM MepeCcTPONKON N3TOTOB-
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Puc. 1. KoHCTpyKuMs KaTyIIKW WHAYKTUBHOCTH, MEPECTPANBAEMOIl 3JIEKTPHUECKUM IOJIEM:
a — BUJ COOKY; O — BHJ CBEPXY

JIeHa JIByXCEKIMOHHAs KaTymika (puc. 1), cepaednuk /
KOTOPO# MPEICTABISIET COO0I KPEMHUCBYIO n—i—p—i—ni-
CTPYKTYpY C TOJIuHON i-o0Omacteit 200 mxm. B kaue-
CTBE TaKOH CTPYKTYpPBI HUCIOIB30BAJICSI BBIITYCKACMBIN
MIPOMBIIIICHHOCTHIO OECKOPITYCHBIH quoa Trma 2A 505,
KOHCTPYKTUBHO OOBETUHAIONINHN B ce0e IBE p—i—7-CTPYK-
TypHI ¢ 001IeH p-00IacTbio, UMEOIel THOKUIA coean-
HUTENBHBIN BEIBOA. KOHTAKTHI n-007acTeil quona 2 mMe-
IOT BHJ METAIUTMIECKHX TUIOMIAIOK U3 MaTepHaia ¢ Xo-
po1ieii mpoBoAMMOCTbIO. J[Mo/, [ITMHA KOTOPOTO BMEC-
T€ C KOHTaKTaMH cocTapisieT =0,8 MM, pa3MeIancs Mex-
Jly IByMsI CEKIIMSIMU KaTyIIKK 3, HAMOTaHHBIMHU BUTOK K
BUTKY B ()OpMeE ITOCKOW CITHPAJIH HA OMpPABKE THAMET-
pom 0,9 MM, IprYeM M30JUPOBAHHBIN BBIBOJ p-001ac-
TH 4 TPOITyCKAaJICS HApYXKy MEXKAY IIOCKOCTSIMU CEK-
U, a p—i—n-CTPYKTYPHI 3aMOJHSUTH 00JIACTH BHYTPH
cexiuii. CaM TMOJ IEHTPUPOBAJICA IO OCH KaTYIIKU C
TIOMOILBIO TOHKOM U30IHPYIOIIEH AUIIEKTPUIECKOU ITpo-
KJIQJK1 5.

O06e cexmmu ComepsKai 0 TPU BUTKA METHOTO TIPO-
BOJIa B JIAKOBOW M30ISAIUH auameTpoM 0,5 MM. Dek-

6 5

3 6
Puc. 2. Buemnnii BUI KaTyIIKA HHIYKTUBHOCTH C TIOJKITIO-

YEHHBIMU YTOJbHBIMU KOHTAKTHBIMHU MPHKUMHBIMU JJI€K-
TpoJaMu

TPUICCKUH KOHTAKT C 7-00JIaCTSIMHU THOJIA OCYIIECTBIISII-
Csl C TIOMOIIBIO MPHKUMHBIX TPA(UTOBBIX NIEKTPOIOB
6, He OKa3bIBAIOIIMX BIMSHUE HA UHYKTUBHOCTb KaTyIl-
Kku (puc. 2).

Takum 00pa3oM, MarHUTHOE ITOJIE W3TOTOBJICHHOM
KaTYIIKH COCPEIOTOYCHO BO BHYTPEHHEM 00BEME CCK-
1M, TPe00IagaoNyI0 YacTh KOTOPOTO 3aHUMAITH IPO-
TSOKCHHBIE i-00macTu (6a3bl) AM0Aa, pa3zMep KOTOPBIX
3HAUUTENBHO MPEBBIMIAT pa3Mepsl p- U n-obnacteil. B
OTCYTCTBHE ITPSIMOTO CMEIIIeHUs 0a30BbIe 00J1aCTH p—i—
N-CTPYKTYP MPEACTABISIIOT COOOM IO CYTH JHAIEKTPHUK C
MarHuTHOM MMPOHUIIAEMOCTHIO PU=1.

JloOpOTHOCTB KaTyIIKK NPH BBEJCHUH B HEe n—i—p—
i—n-CTPYKTYpHI 0€3 CMeIeHHs CHIpKanach Ha 15—18%,
3HAYEHHUE WHAYKTUBHOCTH YMEHBIIAJIOCh HAa BEJIMUYUHY
nopsiaka 0,5%.

[Ipu nopmaue Ha p—i—n-AUOJ HANPSIKEHUS MPSIMOIO
CMELIEHUS IPOUCXOAUT MPOLECC UHKEKIIUU HOCUTENEH
3apsiza B BEICOKOOMHYIO i-007acTh HO/Ia, B PE3yNbTaTe
Yero KOHIIEHTPAIHs HOCUTeNeH 3apsiia B 0a3e Bo3pacTa-
€T Ha HECKOJIBKO TOPSKOB M, COOTBETCTBEHHO, YBEIIH-
YUBAETCS MPOBOAMMOCTH 0a3el [7, 8]. B Takom ciydae
TOBOPSIT, YTO 0a3a JHo/ia «3aIMBACTCs» HOCUTEIISIMH 3a-
pAaa UK «METaNTU3UPYETC.

Juon, HaxonsIuiics B MArHUTHOM I10JIE HCCIIEaye-
MOM KaTyIIKH WHIAYKTHBHOCTH, MPEACTABISIET COOOM
00BEKT, TPOBOJUMOCTb KOTOPOTO MU3MEHSETCS B LIUPO-
KOM JIHalia30HE B 3aBUCUMOCTH OT BEJIMUUHBI TPUITOKEH-
HOT'O HalpsKEHUSI.

3aBUCUMOCTb MapaMETPOB KATYIIKH OT BEIUYUHBI
HaNpsOKEHUs IPSAMOTo CMELEHUs], TPUKIAIbIBAEMOT0 K
Nn—i—p—i—n-CTPyKType, BBIIOIHAIOLEH POJIb YIIpaBiLie-
MOI0 JIEKTPUYECKUM II0JIEM CEpIEeYHUKA, UCCIIEA0Ba-
JIaCh C TIOMOIIBIO U3MEPHUTEIIS J0OPOTHOCTH (Q-MeTpa)
tuna E4-11, mo3BoSIOMIEro OMpeAeIuTh PE30HAHCHBIM
METOJIOM KaK 3Ha4€HUe UHAYKTUBHOCTH, TaK U BEJIMUUHY
HOTEPb.

W3 npuBeneHHBIX Ha pUC. 3 3aBUCUMOCTEH J100pOT-
HOCTH O U UHAYKTUBHOCTHU L nccieyeMoi KaTyIIKU OT
HanpspKeHHs cMenieHns U BUTHO, 9TO JOOPOTHOCTH Ha-
YUHAET 3aMETHO CHM)KAThCS HEMOCPEJCTBEHHO C MOSB-
JICHUEM TOKa 4epe3 n—i—p—i—n-CTPyKTypy.

YMeHbIIeHne T0OPOTHOCTH € POCTOM ITPHIIOKEHHO-
T0 K n—i—p—i—n-CTPyKType HAINPSDKEHUS MOXET OBbITh
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Puc. 3. DkcriepumenTanbHble 3aBUCUMOCTH 100poTHOCTH (/)
U MHIYKTUBHOCTH (2) HMCClleyeMoil KaTyIIK! OT BEJIWYHHBI

HaIpsOKCHUA CMCIICHUA

00BICHEHO YBCIMYCHUEM MOIITHOCTHU MOTEPD, CBA3AHHBIM
C POCTOM YHMCJIa MHKEKTUPOBAHHbBIX HOCUTENEH 3apsa.
HabGnronarommuiicsi y4acTOK «HACHIIICHHSD) Ha 3aBUCHMO-
cti Q ot U MOXKeT ObITh 00BSICHEH BO3pACTaHHEM TOKOB
«YTEUKW» Yepe3 Mepexoibl IPU BHICOKOM HaIlpsKEHUH
CMEIICHHNA Ha IEpexoaax U CBA3aHHBIM C OTUM YMEHb-
[ICHHEM YPOBHS MHXEKIIMU HOCHUTEJEH 3apsiia yepes
TIePeXO/bl.

®opma rpapuka 3aBHCUMOCTH HHIYKTHBHOCTH Ka-
TYIIKY OT HANIPSDKEHUSI CMENIeHUsT 00HAPYKUBAET CXO/I-
cTBO ¢ BAX p—i—n-cTpyKTYyphl, UTO MO3BOJIAET MPEAIIO-
JIO’)KUTh PONOPLUOHATIBHOCTh U3MEHEHUS BEIMUUHBI
WHAYKTUBHOCTH 3HAUYEHUIO TPOXOJIAIIETO Yepe3 CTPYyK-
Typy TOKa.

CrnemyeT OTMETUTh, YTO OOHapy>KeHHBIH 3(PdeKT B
3HAYUTECIBHOM MEpPE 3aBUCUT OT COOTHOIICHHNSA I'€OMET-
PUYECKUX Pa3MepPOB KaTYIIKH U H—i—p—i—HN-CTPYKTYPBIL.
Tak, mpu AamMeTpe HaMOTOYHOTO TIPOoBoAa | MM 3aBu-
CUMOCTb MHAYKTHUBHOCTHU OT HANPSIKCHHUA CMCHICHUA
BBIpa)KEHA BeChMa c1a00. bombIioe 3HaueHNE NMEET Tak-
e BBIOOP KOHKPETHOTO IK3EMILIApa n—i—p—i—n-CTPyK-
Typbl. Kak nokaszana npakTuka, T10bl UMEIOT 3HAYUTEIIb-
HBIN pa30poc XapaKTePHUCTHK B TIpe/ieiax NapTHU, [IPHU-
4YeM BO3MOKHA 3aMeTHasi HEMJIEHTUYHOCTh XapaKTepu-
CTUK p—i—N-AUOA0B OT/AEIHHO BBIOPAHHOU n—i—p—i—n-
CTpYKTYypbl. He mocneaHon0 posib, 0Ka3bIBalOIIyIO BIIU-
SIHUE Ha BEIMYUHY KaK MHIYKTHBHOCTH, TaK M JOOPOTHO-
CTH, UI'PacT Ka4€CTBO U3TOTOBJICHUA caMou KaTyIIKH.

B cBs13u ¢ 5TUM 1151 U3TOTOBIICHHS YIIPaBIIieMON Ka-
TYLIKU HHIYKTUBHOCTH MOYKHO PEKOMEH/10BaTh MaTepu-
anbl, 00J1aAaI0IMIKe XOPOIEeH MPOBOAUMOCTRIO, UTO TIO-
BBICUT HAYaJIbHOC 3HAUCHHE TOOPOTHOCTHU U TO3BOJHT
BBIOpATh MaMeTp HAMOTOYHOTO IIPOBOJIA, CPABHUMBIH C
pasMepamu i-obnacteii tuoaa. 'eomeTpus HHIYKTUBHO-
ro 3JIeMEHTa ONpeessieTcs NPEeUMYIIeCTBEHHO pa3Me-
paMu HCIOIB3YEeMOTo ITHOAA U OJDKHA 00ecTIeYnBaTh
KOHIEHTpAIUI0 MAarHuTHOTO IIOJIA KaTyUIKU B oObeme
P—I—N-CTPYKTYPBL.

C 1enpio UCCIeOBAaHUS BO3MOXKHOCTH MpaKTHYe-
CKOTO TTPUMEHEHHSI TPETI0KEHHOTO AJIEKTPOHHOTO dJIe-

WA

Bxl - R1 VD1 »H"VDZ
, & | &
®+Ez__ C1 [] R2 C4 | " _ﬁ:z ®+E2
_ T -|'C3 = __CS _

Puc. 4. [lpuamumumansHast snextpudeckas cxema YKB UM-

pamuonepenaryuka, B PE30HAHCHOM KOHTYpe KOTOPOTO HC-

MONB3YETCsl KaTylIka MHAYKTHUBHOCTU HPEIIOKEHHONW KOH-
CTPYKIIHH

MEHTa CKOHCTPYHMPOBaH MpocTod MajmoMouHeii YKB
UM-panuonepeaTuuK BEaTEIbHOI0 AUaNa30Ha yac-
toT 88—108 MI'11 (FM2) [9, 10], B pe30HAaHCHOM KOH-
Type KOTOPOIro NMpUMEHEHa KaTyllKa MHAYKTHUBHOCTHU
ONMCAaHHOM BbINIE KOHCTPYKUUHU. [IpuHUMNMATbHAS
9JeKTpUUYecKas cxema pa3paboTaHHOTO yCTpOHCTBa
MpUBEJIcHA HA pHC. 4.

OJ1C ucrounnka nutanus £1 v BKIIOYSHHBIN Tapa-
JIeNTbHO UICTOYHUKY PE3UCTUBHBIHN IEIUTeNh HAPSKEHUS
R1, R2 onpenemnsiiu nojaoxeHue padouei rouxu Ha BAX
TYHHEJbHOTO nuoja VD1, npu KoTOpoM BO3HHUKAET ycC-
TOWYMBas BBICOKOUACTOTHAs F'€HEepaLus, IpUYeM pe3uc-
TOp R2 omnpeiesisiil BeIMUUHY BHYTPEHHET0 CONPOTUBIIE-
HUS LeNH MUTaHus 10/, B CBS3U C YEM €ro HOMUHAI
Obl1 BBIOpaH goctarouHo ManbiM. Konnmencarop C3,
BKJIFOUEHHBIN MapajieIbHO HUKHEMY IUIedy JeIUTeINs
R1, R2, 00pa30BbIBa PHUIKTP LEIH MUTAHUS TYHHEILHO-
ro auoaa, a emkocts Cl ocyiecTsisiia OJ0KUPOBKY HC-
TOYHUKA MUTaHus £1 1o BEICOKOH yacToTe.

Karymrka nHIyKTHBHOCTH L ¥ BKJIIOUEHHBIN mapal-
NenbHO el koHaencarop C4 mpencraBisiim coO0H Kolre-
OaresbHBIN KOHTYP, PE30HAHCHAs XapaKTepUCTHKA KOTO-
poro ompenensuia yactoty BU-Hecymiel nepenarduka.
Jist cornmacoBaHusI BETUYMHBI OTpHLATENbHOTO T de-
PEHLMAIBHOIO COMPOTUBIIEHUS! TYHHENBHOTO MO/ C
CONPOTHUBIIEHUEM IOTEPh KOHTYPA, a TAKXKE C LEJIbIO
YMEHbILICHU BIMAHUS AKTUBHOTO SJIEMEHTA Ha PE30HAHC-
HBIC XapaKTEPUCTUKN OBLIO MPUMEHEHO YaCTHIHOE MO/T-
KIIIOUEHHUE J10/1a K KOHTYpY T'€HepaTopa, YTo He BbI3Ba-
JI0 KOHCTPYKTHUBHBIX TPYAHOCTEH, OCKOJIbKY yIpaBJisie-
Mas KaTylika L, HaMOTaHHas MOBEPX H—i—p—i—n-CTPYK-
Typhl (V'D2), uMena iBe CeKIMU ¢ 00IINUM OTBOJIOM (CM.
puc. 1). Tpummep C4 1103BOJISIIT OCYIIECTBISTE TIPEBa-
PUTEJIbHYIO HACTPOMKY IepelaTurKa Ha YacTOTy Juaria-
30Ha FM2, He 3aHATYI0 BelaTeIbHON CTaHIIUEH.

UYepes pasnenurenbHylo eMkocTs C2 B cxeMy nepe-
JlaTyyKa I10/1aBajics HU3KOYaCTOTHBIM CHHYCOMIaIbHbII
MOy Upytonmii curnan U, OT 3ByKOBOTO TeHepaTopa
tuna ['3-112, mpudem aMIuIUTyJa CUTHAJIA TIOIOMPaIach
10 MUHUMYMY MUCKaKeHUH CUHYCOUbI Ha BBIXOJIE MPH-
eMHHKa. HU3K04acTOTHRINA CUTHAI UBX, CKJIAJBIBAsICE C
MIOCTOSIHHBIM CMEILIEHUEM B LIETIH MUTAaHUS U0, TIPHU-
BOJIUJI K MI3MEHEHUIO MOJIOKEHUS paboueii TOUKH Ha ma-
natoreM yyactke BAX TyHHETbHOTO MO/, YTO BBI3bI-
BaJIO IEBUALIMIO YACTOTHI BHICOKOYACTOTHOIO T'€HEepaTo-
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pa U, COOTBETCTBEHHO, YaCTOTHYIO MonyJsituio BU-ne-
CyIleH, U3JIy4aeMOoi IITHIPEBON aHTEHHOM A.

Juon VD2 npexacraBisii co060# n—i—p—i—n-CTpyKTy-
py tuma 2A505, ero nuraHue OCyIIECTBISIIOCH OT OT-
nenpHOTO McTounmka JJIC E2 tuma b5-43, ransBaHu-
YECKH HE CBI3aHHOTO CO cxeMoit nepenarunka. Konnen-
carop C5 emkocThio 47 HD OIOKMPOBAT HCTOUHHK ITUTA-
Hus E2 110 BBICOKOH YacToTe. B KauecTBe akTHBHOTO 3J1e-
MEHTa MepeIaTurnKa ObUT UCTIONBb30BaH TYHHETBHBIN JIO/T
tunia AM101, octanbHbIe 2IIEMEHTHI CXEMbI IMENH CIIEITY-
forue HoMuHAIEL: R1=220 Om, R2=20 Om, C1=68 D,
C2=10 Mx®, C3=10 u®d, C4 ot 8 no 30 nd. McTounuk
nutanus E£1 npeacrasiisin coOoi ragbBaHUUECKH duie-
MeHT tuma 373, 9/1C=1,2—1,5 B.

[Tprem yacTOTHO-MOAYIMPOBAHHOTO CUT'HAJIA OCYTIIE-
ctisuics npueMHuKoM NAIKO F28D, nmeBmmm onmpro
ABTOMATHYECKOTO IMOMCKA CTAHIIUU U TUGPOBON HH/IH-
KaTop HACTPOMKH Ha MPUHUMAEMYIO CTAHIINIO (BCTPOEH-
HBI 4aCTOTOMED).

[Ipu M3MeHeHnn HANPSOKEHUST UCTOYHWKA TTHTAHUS
Nn—i—p—i—n-CTPYKTYPBI, YIIPABISIOIIEH MTepeCTPOUKON NH-
JyKTUBHOCTH L, B tnanaszone 0—0,9 B necymias yacro-
Ta MepefaTyuka casuranach B cpenHeM Ha 150 k[ B
CTOPOHY yMEHbIIeHU. [ padukn 3aBUCUMOCTEH Hecy-
IIe¥ 9acTOTHI M MHAYKTUBHOCTH OT HAIIPSIKSHISI HA pa3-
JMYHBIX ydacTKax juanazoHa (88, 89 u 90 MI'i) npuse-
JCHBI HA pnc. 5 3Ha‘leHHH I/IH)lyKTI/IBHOCTI/I paCC‘{I/ITaHLI
1o rpaduKy M3MEHEHHS 4aCTOThl HECYIIeH, UCXO U3
W3BECTHOW BEJIMYUHBI €MKOCTH KOHTYpPa, TOCTOSIHHOU B
Ka)KJIOM YaCTOTHOM JHAIla30HeE.

88,917 89,161 90,761 . L, ul'n
88,871 89,124 90,72+ ", 1272
= ] | 11 "..i ]
—
2 |
* 88,831 89,081 90,68 4 bt 1270
= | LY
3
88,791 89,04 {1 90,64+ /"’ t 126,8
2. |
88,75+ 89,00 + 90,60 126,6
0 02 04 06 E2,B

Puc. 5. I'pauky sKcrepUMEHTaIbHBIX 3aBUCUMOCTEH Hecy-
el yactoThl (/) M MHAYKTUBHOCTH KaTyIIKU (2) OT Hamps-
JKEHUS

ITockonbKy MCTOYHMK MUTAHUS UMEJN AUCKPETHOE
ynpasnenune ¢ marom 0,01 B, a pazpemnrenue naukaropa
gacToThl npueMHuka coctasisuio 0,01 MI't, uamepenws
MIPOBOJIMIIACH CIIEAYIONMM 00pa3oM. TouHOe 3HaueHHE
YaCTOTHI BBICTABIISAIIOCH 10 MHAUKATOPY, IIOCTE Yero Ie-
penaT4YMK epecTpanBacs Ha 3Ty YaCTOTY U3MEHEHUEM
BEJIMYMHBI HaNpsDKEHUs cMmelleHus. Jlanee npueMHUK
BKJIIOYAJICSI B PEXKUM ABTOIIOHMCKA CUTHaJIa IepenaTyu-
Ka, ¥ €CITH HaliJICHHAs YaCTOTa OTIMYAIACh OT U3HAYAIb-
HO BBICTaBJICHHOH, TO OHa KOPPEKTUPOBAJIACh MOACTPO-
KOM BEJIMYMHBI HANpSKEHUS] HA n—i—p—i—n-CTPYKTYypeE.
ITocie aToro mporecc mOBTOPSIICS A0 HanOoIee TOUHO-
TO COBNA/ICHUS 33JJAHHON 9aCTOTHI C YaCTOTOM, OTpeie-
JIEHHOM B pekrMe aBTornoucka. [TockoibKy B mpoiiecce
TIOWCKA CTAHIINU MPHUEMHHUK ITOIXOIUT K HECYIIeH CO CTO-

POHBI HU3KUX YaCTOT, OTPEITHOCTh OMPEICICHHS Jac-
TOTBI HOCUT CHCTEMAaTHYECKUIl XapakTep, BCICACTBUE
gero o0Imuii BUJ 3aBUCUMOCTH MOXKHO CUMTATh JOCTO-
BEPHBIM, UYTO MMOATBEPAUIIOCH IIPH MPOBEICHUH U3Mepe-
HUIA Ha pa3HBIX y4acTKaX JHara3oHa.

W3 monmyyenHoro rpaduka BUIHO (CM. pHC. 5), 4TO
3aBUCHMOCTb WHYKTHBHOCTH OT HAIPSDKEHUS CMellle-
HUSl HA N—i—p—Ii—N-CTPYKTYyPE XOPOILIO KOPPEIUPYET C
AHAJIOTMYHOM HKCTIEPUMEHTAIIBHOM XapaKTepUCTUKOM Ka-
TYIIKU UHAYKTUBHOCTH (CM. pHC. 3), U3MEPEHHOU Npu-
oopom E4-11.

Jlmama3oH M3MEHEHHS BEITMYNHBI WHAYKTUBHOCTH
MOKHO BECbMa IIPOCTO YBEINYUTh, U3TOTOBUB MHOTOCEK-
IIHOHHYI0 KaTYIIKY, IIOCKOJIbKY T€OMETpHsl n—i—p—i—n-
CTPYKTYPBI [IO3BOJISIET 3TO C/IEIATh O€3 3HAYNTETFHBIX KOH-
CTPYKTHUBHBIX TpymHOCTEH. KaTymkn WHAYKTHBHOCTH
MPEUTOKEHHON KOHCTPYKIMU YAOOHBI I U3TOTOBJICHHS
B IUTaHAPHOH (opme, KoTja BUTKH (POPMUPYIOTCS HAITBI-
JICHUEM UJIM TPABICHUEM MaTepHasa OBEPXHOCTH BOK-
PYT p—i—n-CTPYKTYpbI, pacrnoiokeHHoi B o0beme. He-
COMHEHHBIM MPEUMYIIECTBOM KOHCTPYKLUH SIBISCTCS
TaroKe TO, YTO IETb YIIPABICHHUS HHIyKTUBHOCTHIO TATb-
BAaHWYCCKH pa3Bsi3aHa OT CXEMbI, B KOTOPYIO KaTyIIKa
BKJTIOUEHA.

TaxuMm 06pa3zoM, IPOBEACHHbIE UCCIIEIOBAHUS TOKA-
3aJIH, YTO KaTyIIKa, BEITOJHEHHAS HA CepACYHUKE, SB-
JISHOIIEMCST p—i—n-CTPYKTYPOH € TOJICTOW 0a30id, mpe-
CTaBIJIICT OO0 MHIYKTHBHBIN AJIEMEHT, 001t
CIOCOOHOCTBIO K MEepecTpoiike Mmoj Bo3AeHCTBUEM TO-
TEHIMaJa, MPUJIOKEHHOTO K BBIBOJAM p—i—n-CTPYKTY-
PBI. DTO TTO3BOJISIET CUUTATH JOKA3aHHON BO3MOKHOCTD
CO3MIaHHsI MUHHUATIOPHOTO MACCHBHOTO WHIYKTHBHOTO
3JIEMEHTA, IEPECTPANBAEMOT0 IO BO3ICHCTBHEM HJICK-
TpUUEcKoro nojst. KaTyku Takoro THmna B Ka4ecTBE MHU-
HHUATIOPHBIX YIPABIISEMbIX HHIYKTUBHOCTEH MOTYT Mpe/I-
CTaBJISATh HHTEPEC IIPH KOHCTPYHUPOBAHNH COBPEMEHHOM
PaIMOAIIEKTPOHHOH aIlapaTyphl, B CXeMaX T'eHepaTopoB,
MOZYIISITOPOB, (DHIIBTPOB, YACTOTHO-N30MPATEITBHBIX YCH-
JUTeNei BBICOKOUaCTOTHOTO JUANa30Ha.
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