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Pedepar:

1. Po6oTa mpucBsiy€Ha BUKOPUCTAaHHIO KOMIIO3UTHUX CTPYKTYP [JIs1 CTBOPEHHS KEDOBAHUX IIPUCTPOIB
MiKpOXBUJIbOBOTO [1ialla3oHy. B po6oTi okasaHo, 110 BUKOPUCTAHHS TaKUX CTPYKTYP JO3BOJISIE CYTTEBO PO3LIMPUTU
(yHKIiOHa/IbHI MOXJIMBOCTI MiKpOXBUJILOBUX NIPUCTPOIB. MeTa po60TH — PO3BUHEHHS TEOPil KOMIO3UTHUX
marepiaJiB 111 CTBOPEHHS 6a3ucCy peasizallii HOBUX YaCTOTHO-CEJIEeKTUBHUX Ta (Pazo0bepTasbHUX IPUCTPOIB Ha
OCHOBI KOMIIO3UTHUX, HAITIBIIPOBiJHMKOBUX Ta TOHKUX Ji€JIEKTPUYHUX PE3OHAHCHUX CTPYKTYP, a TAKOX

BIIOCKOHasieHHss HBY meToniB noCimpKeHHs JieJIEKTPUYHNX MaTepialiB, BKJII0YAl04YM TOHKI IUIiBKY. [Ipy BUKOHAHHI



POOOTi OTPUMAHO HACTYIIHI pe3ysbTaTy: 1. PO3BMHEHO TEOPil0 KOMIIO3UTHUX MaTepiasiB Bnepiie oTpumMaHo
aHaJIITUYHI BUpa3u [JIs1 PO3PaxyHKy TeMIlepaTypHuX KoedilieHTiB epeKTUBHOI AieseKTPUYHOI IPOHUKHOCTI Ta
eeKTUBHOrO TaHreHca KyTa [ieJIeKTPUYHUX BTPAT KOMIIO3UTHUX MaTrepiasliB TUIy JieJeKTPUK-MeTal, sIKi
IO3BOJISIIOTh PO3PAXOBYBaTH TEMIIEPATYPHI BJIACTUBOCTI TAKAX KOMIIO3UTIB. 2. 3aCTOCOBAHO TE€OPil0 KOMIIO3UTHUX
MarepiasiB 10 KEPOBAaHMX YaCTOTHO-CEJIEKTUBHUX IIJIAHAPHUX CTPYKTYP i Ha ii OCHOBI po3p06eHo i
€KCIIEPUMEHTAJIbHO MiATBEPIKEHO METOIUKY PO3PAXYHKY XapaKTE€PUCTUK KEPOBAHMX YACTOTHO-CEJIEKTUBHUX
IIJIaHAPHUX CTPYKTYP, gKa 03BOJIsI€ IPUCKOPUTHU MPOLLEC IPOEKTYBAHHS KEPOBAHUX YaCTOTHO-CEJIEKTUBHUX i
(asoobeprarourx NpUCTPOiB Ha iX OCHOBI. 3. Briepie 3anpornOHOBaHO HOBUI NIPUHILMIY KEPYBAaHHS PE30HAHCHUMU
4aCTOTaMM [IieJIEKTPUYHMX PE3OHATOPIB MIJIIXOM 3MiHUM KyTa IOBOPOTY PE€30HATOPA BiATHOCHO IMPOKOi CTIHKU
XBUJIEBOJY, 11O JO3BOJIMJIO PO3POOUTH HOBI KOHCTPYKLii KepoBaHUX (PinbTpiB Ta pazoobepTadiB. ToyHe KepyBaHHS
[IOJIOKEHHSIM PE30HATOPA B JaHOMY BUIIAAKY 3[iICHIOETHCS 32 IOIIOMOT0I0 KPOKOBOTO AIBUTYHA KEPOBAHOIO
MIKPOIIPOLIECOPOM, L0 JO3BOJIMIIO YCYHYTH TaKUI HELOIK TPAAUILIAHOIO €JIEKTPOMEXAaHIYHOTO KEPYBAHHS K
ricrepesuc. 4. YI0CKOHaJIEHO KOHCTPYKILilo II'€30IlepeTBOpIoBaya «cymbal»-Tuily msxoM 3aMiHU CyLiNbHOI
I1'€30IJIACTUHU Ha JIBi 3yCTPivHi, 10 JO3BOJIMJIO 3MEHIINTH HEJliHIIHICTh fioro fedopmaniiiHoi XxapaKTepUCTUKMU. 5.
Briepie 3anipONIOHOBAHO METOJ, KEPYBAaHHS XapaKTePUCTUKAMU HAIliBIIPOBiIHUKOBUX IJIAHAPHUX YaCTOTHO-
ceJsleKTUBHUX NpucTpoiB HBY 3a paxyHOK 3MiHM KOHQIrypalii IpoBifHUKOBUX 06J1acTell ONTUYHUM CIIOCOOO0M, IO
CTBOPIOE MiJI'PYHTS 17151 PO3POOJIEHHS IPUHIIUIIOBO HOBUX KOHCTPYKIil YaCTOTHO-CEJIEKTUBHUX Ta
(dazoobepranbHux npuctpois HBY 3 onTuyHUM KepyBaHHIM. 6. Ha 0CHOBi Teopii KOMIIO3UTHUX MaTepialiB i
pe3yJIbTaTiB AOCiIKEHHS] TOHKUX JieIeKTPUYHUX PE30HATOPiB MOAM(piKoBaHO MeTo KpyIiku 115 BUSHAYEHHS
IieJIeKTPUYHOI IPOHUKHOCTI 1 TAHT€HCA KyTa Ji€JIEKTPUYHUX BTPAT TOHKUX IJIiIBOK. 3aIIPONIOHOBAHUIN METO],
[O03BOJISIE BUMIPIOBATHU [apaMETPH IJIIBKOBUX MaTepiajliB TOBIIMHOIO BiJl €CITKiB HAHOMETPIB [0 KiJIbKOX
MIKpPOMETPIB. 7. 3alIpONIOHOBAHO HOBUM METO[, LOCIIIPKEHH BJIACTMBOCTEN aHI3OTPOIIHMX MaTepiasis I1pu
BHMKOPHCTaHHI JOCJIIKyBaHOTO 3pa3Ka y SIKOCTi TOHKOI'O ieJleKTpUYHOro pe3oHaropa Tema aucepraliiiHoOl po6oTH
€ TIPOJIOBXXEHHSM 6araTopiyHoi HayKOBOI [isSIbHOCTI KOJIEKTUBY KadeaApy MiKpOeJIeKTPOHIKY B 06J1aCTi OIIYKY
HOBUX IIiIXOJiB 10 KOHCTPYIOBAaHHS MIKpOEJIEKTPOHHUX Npuiazis HBY 3 meToro NnosinimeHHs ix XapaKTepUCTHUK.
PesysibTaT TEOPETUYHUX TA €KCIIEPUMEHTAIbHUX JOCIiIPKEHb, IKi OTPMMAHO B POOOTi, BAKOPUCTAHO IIPU
BMKOHaHHI 9 JepXOI0)KeTHUX TEM, Ta 3aCTOCOBAHO Y HaBYaJIbHOMY IIpolieci Kadepu MiKpoeseKTpOHiKU
HanioHnanbHoro texHiuHoro yHiBepcurety YKpainu «KIII im. Irops Cikopcbkoro» Po3po6sieHi MeToi BUMipIOBAaHHS
napametpiB HBY marepiasnis 6y BUKOPUCTaHi pY NIPOBEAEHHI HAYKOBUX AOCIIIPKEHb y JJOHELbKOMY (Pi3UKO-

TexHiYHOMY iHCTUTYT iM. O.O. l'ankina HAH Ykpainu Ta y iHCTUTYTI 3arajibHOI Ta HeopraHivyHoi ximii HAH Vkpainn.

2. The work is devoted to the using of the composite structures for creating controlled microwave devices. The
work shows that the use of such structures can significantly extend the functionality of microwave devices. The
aim of the work is to develop the theory of composite materials to create a basis for the implementation of new
frequency-selective and phase-rotating devices based on composite, semiconductor and thin dielectric resonant
structures, as well as to improve microwave methods for dielectric materials, including thin films. When
performing the work the following results were obtained: 1. The theory of composite materials is developed.
Analytical expressions for the calculation of the temperature coefficients of effective dielectric constant and
effective tangent of dielectric loss angle of composite dielectric-metal materials were first obtained, which allows
calculating the temperature properties of such composites. 2. The theory of composite materials is applied to the
controlled frequency-selective planar structures and based on it the calculation method of the controlled
frequency-selective planar structures characteristics is developed and experimentally confirmed, which allows to
accelerate the design process of the controlled frequency-selective devices and phase-rotating devices. 3. New
principles for the resonant frequencies control of the dielectric resonators by changing the angle of rotation of the
resonator with respect to the wide wall of the waveguide were proposed for the first time, which made it possible
to develop new designs of controlled filters and phase rotators. Precise control of the position of the resonator in
this case is carried out using a stepper motor controlled by a microprocessor, which allows to eliminating such
disadvantage of traditional electromechanical control as hysteresis. 4. The design of the “cymbal’-type
piezoelectric transducer was improved by replacing the continuous piezo-plate with two counter-plates, which



reduced the nonlinearity of its deformation characteristic. 5. For the first time, a method of controlling the
characteristics of semiconductor planar frequency-selective microwave devices is proposed by changing the
configuration of conductive regions by an optical method, which creates the basis for the development of
fundamentally new designs of frequency-selective and phase-rotating microwave devices with optical control. 6.
Based on the theory of composite materials and the results of the study of thin dielectric resonators, the Krupka’s
method was modified to determine the dielectric constant and the tangent of the dielectric loss angle of thin films.
The proposed method allows to measure the parameters of film materials in the thickness from tens of
nanometers to several micrometers. 7. A new method of investigation of the properties of anisotropic materials is
proposed when using the test sample as a thin dielectric resonator The topic of the dissertation is a continuation
of many years scientific activity of the Department of Microelectronics staff in the field of finding the new
approaches to the design of microwave microelectronic devices in order to improve their characteristics. The
results of theoretical and experimental studies obtained in the work were used in the implementation of the 9
state projects, and were applied in the educational process of the Department of Microelectronics of the National
Technical University of Ukraine “KPI them. Igor Sikorsky “ The developed methods of measuring the parameters of
microwave materials were used in the research at the Donetsk Institute of Physics and Technology of the NAS of
Ukraine and the Institute of General and Inorganic Chemistry of the NAS of Ukraine.
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