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1. TligBuieHHs cTabiIbHOCTI Ta HAMIMHOCTI JIIHIHHMUX YaCTOTHUX MOJYJISITOPIB HA 6a3i TPaH3UCTOPHUX iHIYKTUBHUX

eJIEMEHTIB

2. Increase in stability and reliability of linear frequency modulators on the base of inductive elements of transistor

Pedepar:

1. Inceprarist HanpaBjieHa Ha MifBUIIEHHS CTabiJIbHOCTI cepeHbOi YaCTOTH i JIiHIMHOCTI MOAYISLiHO]
XapaKTEPUCTUKMA YACTOTHOTO MOAYJISITOPA B [1ialla30Hi BUCOKUX i HQBUCOKMX YACTOT, & TAaKOX MiABUILEHHS
HaiHOCTI IJISIXOM BpaxXyBaHHSI BUPOOHUYO-TEXHOJIOTIYHUX BiIXWJIEHb IIapAMETPiB KOMIIOHEHTIB CXeMU Ha eTarli
IIpPOEeKTyBaHHS B pobOTi mpoBeieHo aHasli3 MeTOiB MiIBUILIIEHHS CTabiIbHOCTI CepeHbOi YaCTOTH YaCTOTHOTO
MOJyJIsITOpa Ha 6a3i KBapLieBUX FeHEPATOPiB 3 BUKOPUCTAHHSIM, SIK KEPYIOUOrO €JIEMEHTA, BapUKaIla, a TaKoX
reHepaTopiB Ha MOBEPXHEBUX aKyCTUYHUX XBUJISIX, SIKi I€PEJIAITOBYIOTHCS. PO3I/IsIHYTa MOKIIMBICTh BUKOPHUCTaHHS
TPaH3UCTOPHUX iIHIYKTUBHUX €JIEMEHTIB IJ1s1 KOMIIeHcalii HeCcTabiIbHOCTI cepeqHbOi 4acTOTH, 00yMOBJIEHOI 3Mi-
HOIO €EMHOCTI 32 paXxyHOK HeCTabiJIbHOCTI I>KepeJia JXUBJIEHHS i TemnepaTtypu. [IpuBeeHi nocigkeHHs IapaMeTpiB
TPaH3UCTOPHUX iHAYKTUBHUX €JIEMEHTIB i [I0Ka3aHa MOKJIMBICTb BUKOPUCTAHHY iX 1714 JliHeapu3alii MOy IgLiiiHOL
XapaKTEPUCTUKU YaCTOTHOTO MOAYJIATOPa. PO3p06eH] CTaTUCTUYHI MOZEJi TPAH3UCTOPHUX iIHIYKTUBHUX

€JIEMEHTIB i YaCTOTHUX MOAYJISTOPIB Ha ix 6a3i. [TokazaHo, 0 PyHKLii r'yCTHHN HMOBIpHOCTI NapaMeTpiB



TPaH3UCTOPHUX €JIEMEHTIB BiINIOBiAI0Th HOPMAJIBHUM i € CTaTUCTUYHO 3aJI€XKHUMH, 8 (PYHKIii 'YCTUHU
JMIMOBIpPHOCTI [TapaMeTpiB YaCTOTHUX MOAYJISITOPiB MOXKYTh MaTH JOBi/IbHI 3aKOHU PO3NO/iITY BUXiTHUX [1apaMETPIB.
Jl71 mpoBeieHHS MapaMeTPUYHOI ONTHUMI3allii 3a KpUTepieM MakCUMaJbHOI IMOBIPHOCTI 3a6e3edyeHHs 3aJaHuX
BUXiJJHMX [TapaMeTpiB (IIPaLe31aTHOCTI) PO3IJISIHYTa MOXKJIUBICTh TIEPETBOPEHHS [OBiILHUX 3aKOHIB PO3NOIiTY
BUXiHMX ITapaMETPIB [0 rayCCiBCbKUX 3 HYJIbOBUM MaTEMATUYHMUM OYiKyBaHHAM i OAMHUYHUM
CepeIHbOKBAAPATUYHMM BilXUI€HHSIM. [IpoBeieHa OnTHMI3alis mapaMmeTpiB 4aCTOTHOTO MOAYJISITOPA 3
BHMKOPHMCTaHHSIM MeToAa MoHTe-Kapiio, nepmux i Apyrux NoxigHUX QPyHKLiA I'yCTUHU MIMOBIPHOCTI 332 KpUTEpieM
MaKCUMaJIbHOI IMOBIpHOCTI 3a6e3ned4eHHs pale3aTHOCTi. PO3rjsiHyTa MOXJIABICTb [10OY0BY YaCTOTHUX
MaHinyasITopiB i HU(POBUX pasioTEXHIYHUX IIPUCTPOIB 3 BUKOPUCTAHHSIM PO3POOJIEHUX MOLyIATOpiB. Po3pobiaeHa
€JIEKTPUYHA CXeMa YaCTOTHOIO MOAYJIsITOpa 3i cTabisizallielo cepeiHbOi YaCTOTH Ta JliHeapu3allielo MOy JsLifHO1

XapaKTEPUCTUKU Ha 6a3i TPaH3UCTOPHUX iHOYKTUBHUX €JIEMEHTIB i IPOBEI€HHI €KCIIEPUMEHTAJIbHI JOCIiIPKEHHSI.

2. The thesis aims at increase in stability of average frequency and linearity of the modulation characteristics of the
frequency modulator in the range of high and ultrahigh frequencies, as well as at improvement of reliability by
taking into account the manufacturing and technological deviations of scheme parameters components at the
stage of designing. The thesis analyzes the methods for improving the stability of the average frequency of the
frequency modulator based on quartz oscillators, using varicap as controlling element, as well as tunable
oscillators with surface acoustic wave resonator. There had been considered the possibility of using solid state
inductive ele-ments to compensate for instability in average frequency, stipulated for by the change in capacitance
due to instability of power supply and temperature. There had been presented the researches of parameters of
transistor inductive elements and the possibility of their use for the linearization of the modulation characteristics
of frequency modulator. There had been developed the statistical models of the transistor inductive elements and
frequency modulators on their base. It had been demonstrated that the probability density function parameters of
transistor elements respond to the normal and are statistically dependent, and density function parameters
probability frequency modulator can have arbitrary distributions of output parameters. To perform parametric
optimization as for the criterion of maximum probability of ensuring the set output parameter (efficiency) there
had been considered the possibility of converting arbitrary laws of distribution of output parameters with zero
mean and unit standard deviation. There had been conducted the optimization of the parameters of the frequency
modulator using Monte-Carlo method, the first and second density derived function as for the criteria of
maximum probability of ensuring the performance. There had been considered the possibility for building the
frequency manipulators and digital radio devices using the developed modulators. There had been designed the
electric circuit of the frequency modulator with the stabilization of the average frequency and the linearization of
the modulation characteristics on the basis of transistor inductive elements with the conducting the experimental
researches.
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