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CTPYKTypH

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The interaction of electromagnetic waves of the microwave and terahertz ranges with objects of complex
structure

Pedepat yKpaiHCBKOIO:

OO6'eKT HOCTIIKEeHHs - 3aKOHOMIPHOCTI IIPOI1eCiB PO3CiIOBaHHSI €JIeKTPOMArHiTHUX XBUJIb MiKpOXBUJIBOBOTO Ta
TeparepLoBoro Aiana3oHiB e1eMeHTaMU 00'eMHuX iHTerpanpHux cxem (OIC), 6periBCbKUMU CTPYKTYpaMu Ta
iHTep(pepOMETPUIHUMU XBUJIEBITHUMY CTPYKTypaMu. MeTa JOCIiIPKEHHS - BCTAHOBJIEHHS 3aKOHOMIPHOCTEN
MIPOLIECiB PO3CiI0BaHHS €JIeKTPOMATHITHUX XBWJIb MiKPOXBUJILOBOTO Ta TEParepLoBOro Aiana3oHis enementamu OIC
Ta 6periBCbKMMU CTPYKTYpaMU Ta PO3p0OOKa TEOPETUYHUX OCHOB 3aCTOCYBaHHS royiorpadiyHoro nigxony a0
BUMIPIOBaHb y MiKpOXBMJILOBOMY [ialia3oHi. METOIM MOCJIIIPKEHHS - METOJ, MaTPULLb Ilepeadi s aHasizy
IIAPYBaTUX CTPYKTYP; METOJ MAaTPULb PO3CiIOBaHHS Ta XBUJIbOBUX MATPULb [Iepefadi, METOOU AJUCKPETHOTO
nepetrsopeHHs Oyp'e Ta nudposoi Pinbrpatiii. TeopeTryHi i NpakTUYHI pe3ysbTaTH - BUSBIIEH] MIJISIXU 3MEHIIEHHS
BigOUTTS Bin 3ruHy Ta T-posranyakeHHs Ha KOIJIaHApHUX JIiHisAX a8 peanizanii OIC HBY; BcTaHOBIIEHO, IO B
CaHTMMETPOBOMY [lialla30Hi BIJIUB MIMPUHU TA BUCOTHU TajbBaHIYHUX IEPEMUYOK Ha KoedillieHTH BiIOUTTS Ta
IIPOXOJIKEHHSI He € CYTTEBUM; IJ1s1 3HaYeHHs KoedilieHTy po3ynopsakoBaHocTi d = 5% OperiBcbKa CTPYKTypa CTae
Malke [TOBHICTIO PO3Cil0BaJIbHUM CEPEeLIOBUILEM; PO3p06JIeHa METOAMKA BUMIPIOBAHHS KOeQillieHTY BiIOUTTS y
BiJIbHOMY IIPOCTOPi Ha OCHOBI BUKOPUCTaHHS IX(POBOro CIIEKTPAJIbHOrO aHAJIi3y Ta BIKOHHOI 0OpPOOKM NIpU
BapilOBaHHI BiCTaHi MiX 3pa3KoM Ta allepTypOIO; HOCIiIKEeHa KOHCTPYKIig 12-no1ocHoro Bumiprosava. Hosusna -
3aCTOCyBaHHs nepeTBopeHHs Pyp'e 10 JaHMX 6araTO30H0BUX BUMipIOBaHb JO3BOJIMJIO OTPMMATH aHAJIOT
rosiorpadii Ha 3yCTpiuHUX ITy4yKaX; OTpPUMaHi QyHKIil HEBU3HAYEHOCTI [J1s1 Pa/iioJIOKALiliHUX CUTHAJIIB Y BUTJISII]
CUTHAJIIB 3 MiHIMaJIbHUM 3CYBOM 4acCTOTH. E(PEKTHBHICTb BIPOBAI>KEHHS - PE3YJIbTATU NOCJIIKEHHS BIIPOBAIPKEHO
B HaBYaJIbHUU nporec Kadbeapu npukaanHoi i Komm'torepHoi pagiodizuku IHY. Chepa BUKOpUCTaHHS -
Pe3yJbTaTU pOOOTH MOXYTh OYTH peasi3oBaHi B TAKUX 00J1aCTIX TEXHIKM sIK HEPYHHIBHUI KOHTPOJIb, PafliojIoKallis,

KOCMIYHUI Ta MOOIJIbHAM 3B'S130K, iHPOPMaLiTHO-KOMII'IOTEPHI CUCTEMU.

Pedepar aHIJIiHCBKOIO:

The object is the principles of the processes of scattering of electromagnetic waves of the microwave and
terahertz ranges by elements of three-dimensional integrated circuits, of the Bragg structures and interferometric
waveguide structures. The purpose of the research is to establish the principles of the processes of scattering
electromagnetic waves of the microwave and terahertz ranges by the elements of the three-dimensional
integrated circuits and the Bragg structures and the development of the theoretical basis for the application of the
holographic approach to measurements in the microwave range. The method of transmission matrices for the
analysis of layered structures; the method of scattering matrices and wave matrices of transmission, methods of
discrete Fourier transform and digital filtering are the methods of research. Theoretical and practical results: The
ways of reducing reflection from bending and T-branching in coplanar lines for the implementation of microwave
three-dimensional integrated circuits are revealed. It is established that the effect of the width and height of
galvanic jumpers on reflection and transmission coefficients is not significant in the centimeter range. For the
value of the disordering coefficient d = 5%, the Bragg structure becomes almost completely a scattering medium.
The technique of measuring the reflection coefficient in a free space based on the use of digital spectral analysis
and window processing with varying the distance between sample and the aperture is developed. The design of the
6-port meter is investigated. Novelty: The application of the Fourier transform to the data of multi-probe



measurements allowed to obtain an analogue of holography of colliding beams. Uncertainty functions for radar
signals in the form of signals with minimal frequency shift are obtained. Implementation efficiency: The results of
the research were used in the educational process of the Department of Applied and Computer Radiophysics of
DNU. Area of use: The results of the work can be implemented in such areas of technology as non-destructive
testing, radar, space and mobile communication, information and computer systems.
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