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AHoTauusi - TpeacTaB/ieHbl PesynbTatbl MCCIEAOBaHNA

KPEMH1EBOrO CBEPXBbLICOKOYACTOTHOTO aBTOreHeparopa.
ABTOrEHEpPaTOp MOXeET OblTb  WCMOMb30BaH B KauvecTse
WCTOYHMKA  9MEKTPUYECKMX  KOnMeGaHWA € 3/IEKTPOHHOMN

PEryNMPOBKOIA YacToTbl B nosioce YactoT o1 0,1 fo 2 M.

. BBepeHwue

VMcnonb3oBaHue OTPULLATENBHOTO COMPOTUBAEHUS
namépa-guogHblX CTpyKTyp [1,2] no3sonseTr B 3Haun-
TeNbHOW Mepe ynydwmntb napametpbl CBY aBTOreHepa-
TOpPOB, K KOTOPbIM OTHOCATCA KO3(DULUEHT cTabunb-
HOCTM paboTbl, BbIXOAHAA MOLLHOCTb, PEryIMpoBKa
4acTOTbl reHepaumm 3a CHEeT U3MEeHEeHWUs HanpsxeHus
MOZynaunu.

Il. MpoekTpoBaHue

Cxema aBTOreHepaTtopa npuBegeHa Ha puc.l. OHa
npeacraBnseT co60i WMHTErpasbHylD CXemy, COCTOsA-
LYy0 M3 BUMONSAPHOrO M MOMEBOr0 TPaH3UCTOPOB. Ko-
nebatenbHbIi KOHTYP COCTOUT M3 MHAYKTMBHOCTM 11 1
BHYTPEHe eMKOCTM TPaH3UCTOPOB, CYLLECTBYIOLLEN Ha
3aXMMax KonnekTop-3atsop 1 6UNonspHoOro 1 nosiesBoro
TPaH31CTOPOB U CTOK-3aTBOP 2 MOJIEBOrO TPaH3McTOpa.
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Puc. 1. NMpuHUMnNManbHaa cxema aBToreHeparopa.

YcnoBusimu BO3HUKHOBEHUA TapMOHNYECKNX Koneba-
HUIA B aBToreHeparope ABnATCA:
Imz =0, 1)
Re2< 0, 2)

roe Z - nojHoe COMPOTMBEHME Ha 3aXMMax KOJ/eK-
TOp-3aTBOpP 1 GMMNONSPHOTO 1 NMOMNEBOIO TPAH3UCTOPOB U

3aTBOpP 2 - CTOK TMOfneBOro TtpaH3uctopa. [llonHoe
conpoTuMBneHne Z 1 BeIMYMHa  OTpuuaTesisHoro
COMpPOTMBNEHUS OnpefensieTc W3 3KBMBaNEHTHOW

CXeMbl YCTPOIiCTBa, HAa OCHOBAHWM PELIEHUS CUCTEMbI
ypaBHeHuWi1 Kupxroga.

lll. OkcnepuMeHTasIbHbIE KccnefoBaHNA

PelwleHne cuctembl  ypaBHEHUNA BbINO/IHEHO
mMeTofioMm laycca Ha NepcoHa/ibHOM KOMMblOTEpe Tuna
IBM PC/AT.

M3MeHeHne NOCTOSAHHOTO HanpshKeHUs MOoaynsauun, Ko-
Topoe nogaetcs Ha 6a3y GUNONAPHOro TPAH3MCTOPA,
MO3BO/ISET yNPaBAsATb YacTOTON reHepauuu (puc. 2). C
[LpYroii CTOPOHBbI, YacTOTOW FreHepauun MOXHO yrpas-
NATb 3a CYEeT U3MEHEHUsI HanpPsHKeHWs NuTaHns (puc.3).
OfHako B 3TOM Cllyyae fMana3oH U3MeHeHWst 4acToTbl
ABNseTca HeboMblWMM 1 cocTaBnset 0,6%.
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Punc.2. Teopetnyeckas n akcnepuMeHTanbHas 3aBUCU-
MOCTb  4acCTOTbl TreHepauyunm OT MOoAynnpyroLlero Ha-
NPAXXEHUA.
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Puc. 3. 3aBUCMMOCTb  4acToTbl reHepauyumn ot
HanpsxeHna nntaHna aBToreHeparopa.

BbIx0AHOE NMepeMeHHOoe HamnpsbKeHue MoYTU MHEeN-
HO 3aBMCUT OT M3MEHEHUNS HaNPSHXKEHUS NUTaHUA U pe-
rynupyeTcs B LUMPOKOM WHTepBane OT AeCATbIX fonei
BOMbTa O HECKONbKUX BOMbT (pUc. 4). SKCnepumeH-
TanbHble MccnefoBaHUA HectabuabHOCTM paboThl aB-
TOreHeparopa nokasanu, 4TO OH JOCTaTO4YHO YCTONUYNBO
paboTaeT MpY U3MEHEHUSX BHELHMX (DAKTOPOB TaKux
KaK TeMmneparypa, U3MeHeHVe peXxumoB nutaHud. Ko-
appuumneHT HecTabunbHOCTM 6e3 MCNOoNb30BaHMA pe-
YXMMOB cTabunusaumm coctasuna 105,
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Puc. 4. 3aBUCMMOCTb BbIXOAHOIO HanpsXXeHus reHe-
paropa OT HanpsHKeHUs NUTaHus.

Takum 06pa3oM, WCMO/Mb30BaHWE OTPMLATENLHOMO
COMPOTUBAEHUA NAM6Aa-ANOAHbIX CTPYKTYp MO3BONSET
peann3oBaTh B LUMPOKOM YacTOTHOM [uana3oHe reHe-
pauuio aneKTprYecknx KonebaHwii B aBToreHepatopax,
CB3/laHbIX HA OCHOBE MPOCTEMLUNX CXeM, U MO3BO/AIO-
LUMX 3N1EKTPUYECKUM NYTEM 3HAUMTENbHYIO PETYIMPOBKY
-acToTbl FeHepaLuu.

IV. lcnonHeHwe

ABTOreHepaTop BbIMOMHEH B BUAe MOPUAHON WH-
TerpasbHOW CXeMbl Ha OCHOBE CTaHAapTHOrO TEXHOMO-
«yecKoro rnpotuecca. Kpucrtannbl TpaH3nCTOPOB pas3Ba-
peHbl Ha MUKPOMOJIOCKOBYHO MAaTty M3 Moavkopa Ha Tu-
TAaHOBOM OCHOBaHWW. Pa3mep MOMMKOPOBONM MNnathl
10x10 mm. ABTOreHepaTop ob6ecrneyvBaeT BbIXOLHOE
wnpskeHne ot 0,2 B go 1,2 B B granasoHe 4actoT oT
01 pgo 2 lruy. ABToreHepatop noTpebnser Tok 3,5 MA
npy Hanps>keHnn nutaHns 3 B.

V. 3akntoueHve

Mo MHeHMIO aBTOPOB, pe3ynbTaTbl 3TOW pPaboThl
paclmpstoT  BO3MOXHOCTM  paspabotumkoB  CBU-
*CTPOWCTB B psAfe NPaKTUYecKux MpUMeEHeHW’, Hanpu-
mep, MPY paclUMpPeHnn 3NEKTPOHHON PerynnpoBKM Yac-
I0Tbl reHepauun asBTOreHepartopa, MOBbIlLEHNe CcTa-
6UNbHOCTY ero paboTbl.
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Abstract - the results of a research of the silicon superhigh-
frequency oscillator are represented. The oscillator can be used
as a source of electrical oscillations with electronic adjustment of
frequency ina range of frequencies from 0,1 up to 2 GHz.

l. Introduction

Use of negative resistance of lambda - diode structures [1,2]
allows largely to improve parameters of a MICROWAVE
oscillators, to which the coefficient of operation stability, output
power, adjustment of frequency of generation at the expense of
change of voltage modulation concern.

Il. Designing

The circuit of the oscillator is given on fig.1. It represents the
intégrated circuit consisting of bipolar and field transistors. The
oscillator outline consists of inductance L1 and domestic capacity
of transistors existing on clips of a collector - gate of the 1 bipolar
and field-effect transistors and the drain - gate of 2 field-effect
transistors.

lll. Determination of a research

The solution of the equation system is executed by the Gaus
method on the personal computer of a type IBM PC/AT. The
change of fixed voltage of modulation, given on base of the
bipolar transistor allows to operate the frequency of generation
(fig. 2). On the other hand, the frequency of generation can be
operated at the expense of change of power of power supply
(fig.3). However in this case the range of frequency changing is
small and makes 0,6%.

The output variable voltage almost linearly depends on
change of voltage of power supply and is regulated in a wide
interval from the tenth shares of a volt up to a several volt (fig. 4).
The experimental researches of instability of operation of the
oscillator have shown, that it rather steadily works at changes of
the external factors such as temperature, change of modes of
power supply. Coefficient of instability without use of modes of
stabilization has made 10'5.

Thus, use of negative resistance of lambda - diode structures
allows to realize in a wide frequent range generation of electrical
oscillations in oscillators, appoint on the basis of the elementary
circuits(schemes), and allowing by electrical way the significant
adjustment of generation frequency.

IV. Construction

The oscillator is built as the hybrid integrated circuit on the
basis of the standard technological process. Transistors chips
have been weld on microstrip card from policor on the titanium
basis. The size of the polycor of card is 10x10 mm. The oscillator
provides the output voltage from 0,2 V up to 1,2 V in a range of
frequencies from 0,1 up to 2 GHz. The oscillator consumes a
current 3,5 mA at the voltage of power supply 3 V.

V.Conclusion

In opinion of authors, the results of this operation expand
possibilities of the developers of microwave - devices in a
number of practical applications, for instance, at the extension of
electronic adjustment of generation frequency of the oscillator, in-
creasing its operation stability.
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