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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 47.35

Tema guceprauii:
1. ®inpTpy HBY Ha ckyafeHux JieJleKTpUYHUX Pe30HaTopax

2. The microwave filters based on composite dielectric resonators

Pedepar:

1. Incepranis NpUCBsY€Ha OOCIIIPKEHHIO BIUIMBY FT€OMETPUYHUX Ta eJ1eKTpodiznuHux napamerpis CIP Ha 1ioro
PE30HAHCHY YaCTOTY, BJIACHY JOOPOTHICTb Ta KOedillieHT 3B'43Ky pe30HaTopa 3 PSIMOKYTHUM XBUJIEBOJOM, A
TaKOX po3poo61li NpuHIMIIB cTBopeHHs ¢inbTpiB HBY nianazony Ha ix ocHOBI. Y po60oTi 6yJ10 BupileHo
€JIEKTPOJMHAaMIiYHe 3aBJJaHHS BU3HAY€HHS pe30HaHCHUX yacToT CIIP pi3HOi reomeTpruyHOi GOpPMU 3 JOIIOMOIOI0
MCE ra npoBezieHa Bepudikallisi OTPUMAHUX PE3YJIbTATIB 3 €KCIIEPUMEHTAIbHMMU JAHUMU Ta CTPOTUM
aHaJIITUYHUM pileHHIM 17151 chepudHoro JIP. 3arpornoHOBaHO METOMKY PO3PaxyHKY 3HaYeHb KoedilieHTa 3B's13Ky
CIIP 3 IpsIMOKYTHUM XBUJIEBOJOM, OCOOJIMBICTIO SIKOi € alrpoKcHMallis MaTpuLli po3cisiHHs, po3paxoBaHoi MCE, 1m0
Jla€ 3MOT'y BU3HAYMTH YMCEJIbHI 3Ha4eHHs! KoeillieHTa 3B'sI3Ky, He0OXifHi 1711 po3paxyHKy AUX ¢inbTpa Ha eTamni
IIPOEKTYBAHHS CEJIEKTUBHUX KACKaiB IIpuiiMaibHO-TiepenasasbHux HBY nantoris. HaBeneno metonuku

KOMITeHcallil po3cTporoBaHHs AUX QinbTpa npu nepesnamTyBaHHi eHTpanabHoi yactoTu CIP misxoM BUGOpY



rapameTpiB Pe30HATOPY, 3MiHOIO B3a€EMHUX BifICTaHEN MiXX pE€30HATOpaMU Ta HAOJIM>KEHHS BY3bKOi CTiHKU
xBusieBopa no CHP. ITokazaHo, mo ¢inbTpy nobynosaHi Ha ocHOBI C/IP MaioTh 6isbIll LIMPOKY CMYTY IIPOIYCKaHHS,
HiX ¢inpTpu Ha [IP, 32 0fHaKOBOi KijIbKOCTi pe3oHaTopiB i BukopucranHs CIIP 3amicTs ninicHux JIP mae MOXIUBICTh
3MEHIINTHU KiJIbKICTh HEOOXiIHUX PE30HATOPIB /J1s1 CTBOPEHHS 6araTope3oHaTOpHOTo GinbTpa i3 3a1aH010 pOOOUOI0

CMYTOIO 4aCTOT.

2. Ph.D. thesis is devoted to investigation of the influence of geometrical and electrophysical parameters of
composite dielectric resonators (CDR) on its resonant frequency, its quality factor and coupling coefficient
between resonator and rectangular waveguides. The design principles of microwave filters based on CDR are
proposed. The electromagnetic field problem of resonance frequencies determination for the different CDR
geometries with the help of FEM is solved. The results of verification with experimental data and rigorous
analytical equation for sphere resonator are performed. The method of coupling coefficient calculation between
CDR and a rectangular waveguide, based on the approximation of the scattering matrix calculated by FEM is
elaborated. Knowledge about those coefficients is necessary for tunable filter design at the development stage of
selective transmitter-receiver of microwave circuits. The method of compensation of detuning response of
tunable filter based on CDR, by choosing the parameters of the resonator, the change of the mutual distances
between the resonators and waveguide's metal wall tuning technique are developed. The filters constructed on the
base of the CDR have wider bandwidth than the filters based on the DR with the same number of resonators.
Application of CDR instead of solid-DR can reduce the number of resonators required for a multiresonator filter
with a given frequency band. The high-Q tunable filters based on CDR with micro-electromechanical tuning
(piezoelectric actuator and MEMS perturber) are proposed.
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