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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.45.99

Tema guceprauii:
1. MikpoMexaHivyHO nepesamToByBaHi pesoHaTopu HBY Ha OCHOBI CMY>KKOBUX JIiHIN

2. Micromechanically tunable microwave resonators based on strip lines

Pedepar:

1. Incepranist pUCBsY€HA AOCHIIPKEHHIO BIUIMBY T€OMETPUYHUX Ta €J1eKTPOQi3NYHUX TapaMeTpiB
MikpocMmy>kkoBux (MCJI) nepenamToByBaHUX PE30HATOPIB HA X PE30HAHCHY YaCTOTY, BJIACHY JOOPOTHICTh Ta
KoedillieHT 3B'S13Ky pe30HaTopa 3 JIiHi€l0. 3allpOIIOHOBAHO METO]], IIepeJlalliTyBaHHs Pe30HAaHCHOI YaCTOTH
MiKpPOCMY>KKOBUX PE€30HATOPIB 3 MIKpOMEXaHIYHUM KepyBaHHSIM, 10 He NOTiplIye ixX BlacHy JOOPOTHICTb aTa He
BHOCHUTb JIOJATKOBMX BTPAT IIpY NIepealiTyBaHHi. PO3p006JIeHi Ta €KCIEPUMEHTANIBHO JOCIiIKEH] MiKpOCMY>KKOBI
PE30HAHCHI €JIEMEHTH 3 MiKDOMEXaHIYHMM IepesalTyBaHHsIM. CTBOPEHO MOZEJ MIKPOCMY>KKOBUX PE30HAHCHUX
€JIEMEHTIB, fIKi CIIPOLIYIOTh PO3PAXYHOK iX XapaKTepUCTUK. [IpoaHasi3oBaHO BILIMB MOBITPSIHOI HEOJHOPIZHOCTI Ha
PE30HAHCHY YaCTOTY, BJIACHY JJOOPOTHICTb Ta KOe(illieHT 3B's13Ky MiKPOCMY>KKOBUX I1€PEJIAIITOBYBAHNX

m1ei)OBOTO Ta KibIIEBOTO PE30HATOPIB.



2. Ph.D. thesis is devoted to investigation of the influence of geometrical and electro physical parameters of
tunable microstrip resonators on its resonant frequency, its quality factor and coupling coefficient between
resonator and microstrip line. The method of effective permittivity, characteristic impedance and loss of the
microstrip line with tunable air heterogeneity determination with scattering matrix elements approximation which
derived from finite element method results is proposed. Verification of approximation and experimental data is
performed. Influence of microstrip line with air heterogeneity physical and topological parameters on its
equivalent parameters is analyzed. Micromechanically tunable microstrip resonance elements are developed and
experimentally investigated. Models of microstrip resonance elements which simplify the calculation of its
characteristics are created. Influence of air heterogeneity on resonance frequency, unloaded quality actor and
coupling coefficient of tunable microstrip stub and ring resonators are analyzed. Micromechanically tunable
coplanar stub resonator model is proposed and simulated. Influence of geometrical and electrophysical resonators
parameters and external factors on resonance frequency, unloaded quality factor and coupling coefficient of
tunable microstrip stub and ring resonators are investigated. Resonance frequency sensitivity dependencies to the
resonator parameters deviation are obtained. With sensitivity dependencies resonance frequency temperature
coefficient and resonance frequency experimental determination error are calculated. Resonators based on
microstrip lines with tunable air heterogeneity provide smooth tuning in the wide frequency range without
unloaded quality factor deterioration, which provide the opportunity to reduce the cost and weight and size
parameters of existing selective devices working in different frequency ranges.
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