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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MikpoMexaHivyHO nepesalToByBaHi pe3oHaHCHI elemeHTy HBY Ha OCHOBI KOIJIaHAPHUMX Ta IIiJIbOBUX JIiHIN.

Ha3sBa po6oTH aHIJIilICbKOIO:

Micromechanically reconfigurable resonance microwave elements based on the coplanar and slot lines.

PedepaT ykpaiHCbKOIO:

3BiT npo HAP: 55 c., 2 4., 38 puc., 3 Tab., 61 mxepeno. MIKPOMEXAHIYHO TTEPEJIAIITOBYBAHI PE3SOHAHCHI
EJIEMEHTU HBY HA OCHOBI KOTIJIAHAPHUX TA IIIJIbOBUX JIIHIV. O6’e€KTOM NOCTIIPKEHHS pO6OTH €
MIKPOMEXaHIYHO MePeJIaliTOBYBaHI PE30HAHCHI €JIEMEHTH Ha OCHOBI KOIIJIAHAPHUX JIiHIN Ta MIIIMHHUX JIiHIN.
MeTo10 po60TH € BU3HAYEHHS [IPUHLNIIB MiKpOMEXaHIYHOTO NepeJIalliTyBaHHS PE30HaHCHUX esleMeHTiB HBY Ha
OCHOBI KOIJIAHAPHUX Ta WIUIMHHKX JIiHiN Ta JOCiIKE€HHS BIUIMBY F€OMETPUYHUX Ta €JIEKTPOPI3NIHNX ITapaMeTpiB
KOHCTPYKIIi#1 pe3oHaTopiB Ta (PinbTPiB HA iX YACTOTHI XapaKTepPUCTUKU. MeToIM NOCIIiIKEHHS BKJII0YAI0Th YMCEeIIbHI
METOJI PO3B’sI3aHHS 337124 €JIEKTPOJMHAMIKU 1711 PO3PaxXyHKy €JIeKTPOMAarHiTHOTO I10J1s1, eKCIIepUMEHTaIbHi
BMMipIOBaHHS €JIEMEHTIB MaTpULi po3citoBaHHs. OCHOBHY yBary MpUIiJ€eHO [IepesaliTOByBaHUM (iibTpaM Ha
OCHOBI KOIJIaHApHOI JIiHii 3 MiTMHaMU B CIIIBHOMY €JIeKTPOi, IKi MaloTh IKPOKY cdepy 3aCTOCYyBaHHS Ta 6araTo
BapiaHTiB NepeJIaliTyBaHHS YaCTOTH, TAKUX SIK €JIEKTPUYHUI, MAarHiTHUN, ONTUYHUE TOWO. [IpoTe
MIiKpOMEXaHIYHMI METOJ, IEPEJIAITYBAHHS HE JOCTATHBO NOCIIKEHUH 17151 BUIIAJKy BUKOPHUCTAHHS KOIJIAHAPHUX
JIiHIi} 3 WiNTMHAMU Y CHiJIBHOMY €J1eKTPogi. B po6oTi nocimkeHo cnoco6u MiKpoMeXaHiYHOTO NepeialmTyBaHHS
epeKTUBHUX 1apaMeTpiB KOIJIAaHAPHUX Ta WIIMHHUX JIiHil, pO3p006JIeHO METOIM PO3PAXYHKY iX e(DeKTHBHUX
napaMeTpiB. 3alIlpONIOHOBAHO KOHCTPYKLii MiKpOMEXaHIYHO IIepeslaliTOBYBaHUX CMYTOBO-3arOPOKyI0unX QisbTpPiB
Ha OCHOBI KOIJIAHAPHYX JIiHIN 3 IIIJIMHAMU Y CIIIJIBHOMY €JIeKTPOi. JOCiIKeHO BIJIUB FTEOMETPUYHUX Ta
eJ1eKTpoPi3NYHMX NTapaMEeTPiB Ha iala3oH Ta YyTJIUBICTb E€peJIalITyBaHHS PE30HAHCHOI 4aCTOTU (PinbTpa 1o
MiKpornepeMilieHb. 3alIlpONIOHOBAHUI CIOCI6 IepesaliTyBaHHS YacTOTU 3ab6e3redye IJ1IaBHe MpeJlalliTyBaHHs
4aCTOTH, IIMPOKUM Jialla30H IepesaTyBaHHs 10 40% Ta He BHOCUTb JOLATKOBUX BTPAT i HE CIIOTBOPIOe AYX
¢inbTpa npu nepenamrysasi. Heo6xinHi nepemimieHHs 1151 epesalliTyBaHHs CKIQIAI0Th JeCITKA MIKDOMETPiB, 1110
I03BOJISIE BUKOPHUCTOBYBATU MIKpOMEXaHIYHOeJIEKTPUYHI cucTeMU abo II'€30€JIeKTPUYHI pyLlii B SIKOCTI

KOHTPOJIIOI0YUX €JIEMEHTIB.

Pedepar aHIJIiHCBKOIO:

Report consists of 55 pages, 2 parts, 38 figures, 3 tables, 61 references. MICROMECHANICALLY RECONFIGURABLE
RESONANCE MICROWAVE ELEMENTS BASED ON THE COPLANAR AND SLOT LINES. The object of research is
micromechanically tunable resonant elements based on coplanar lines and slot lines. This work aims to determine
the principles of micromechanical tuning of microwave resonant elements based on coplanar and slot lines and to
study the effect of geometric and electrophysical parameters of resonator structures on their frequency
characteristics. Research methods include numerical methods for solving electrodynamics problems for the
calculation of the electromagnetic field, experimental measurements of the scattering matrix elements. Emphasis
is placed on the tunable filters based on the coplanar line with defected ground structure. Such filters have a wide
scope and many frequency tuning options such as electrical, magnetic, optical, etc. However, the micromechanical
tuning method has not been sufficiently investigated in the case of using coplanar lines with defected ground
structure. Methods for micromechanical tuning of coplanar and slot lines effective parameters are investigated in
the work. Methods for their effective parameters calculation are developed. Designs of micromechanically tunable
filters based on the coplanar line with the defected ground structure are proposed. The influence of geometric and
electrophysical parameters on the filter tuning range and tuning sensitivity to micro displacements is investigated.
The proposed frequency tuning method provides continuous frequency tuning, a wide tuning range, up to 40%
and does not add any additional loss or distortion to the filter frequency characteristics. The required



displacements for tuning are tens of micrometers, which allows the use of micromechanical electrical systems or
piezoelectric motors as control elements.
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