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1. YacToTHi QinbTpU HA OCHOBI TPUBUMIPHUX €JIEKTPOMArHiTHOKPUCTAIIYHUX HEOHOPiIHOCTEN

2. Frequency filters based on three-dimensional electromagnetic-crystal inhomogeneities

Pedepar:

1. B gucepTauii 3aniporOHOBAaHO MiKPOCMY>KKOBI (PiIbTPY HMKHIX 4aCTOT HAa OCHOBi TPUBUMIPHHUX
eJIeKTpOMarHiTHoOKpucTaniyHux HeogHopigHocTel (EKH). BukoHaHO MOPiBHSIHHS PO3PaXxyHKOBUX aMILITyIHO-
YaCTOTHUX XapaKTepUCTHUK (AYX) kBazizocepei)KeHUX PeaKTUBHUX €JIEMEHTIB Ha OCHOBI TPaAULiiHUX CTPYKTYp Ta
EKH. AYX kBa3i3ocepeIKeHNX PEaKTMBHUX €JIeMEeHTIiB Ha 0cHOBiI EKH nomitHo 671mxdi 1o AUX 30cepeKeHnx
€JIeMeHTiB. '(paHMYHa YacToTa CMYTU [TOJIaBJIEHHS, 110 BU3HAYAETHCS YaCTOTOMO Nepimoro miHimymy AYX, ass EKH B
TPU pasy BUILA. XapaKTEPUCTHKU PO3PAX0OBAHO 32 JOTIOMOIOI0 IIPOrPAMHOTO [TaKeTa TPUBUMIPDHOTO
esleKTpoMarHiTHoro mogemosaHHs CST Microwave Studio. 3anpononosano EKH, 1m0 noeHy0Th iHAYKTUBHAM i
eMHicHull enemenTu. Taki EKH Ha3BaHO cymimeHnmu. [IpecTaBieHo CTPYKTYPH (PiIbTPiB HMKHIX YaCTOT Ha

OCHOBI nnooanHOKMX i cymimenux EKH. HaBezieHO po3paxyHKOBI Ta eKcliepuMeHTasbHi napameTpu i AUX ¢inbTpis,



LIO IIOCTPYIOTh IOMiTHE 3MEHILIEHHS PO3MipiB i NoKpameHHs AYX y cMy3i IofaBjieHHs IPOTH QibTpa
TPaJULIiHOI CTPYKTYypY. BUKOHAHO NOPiBHSHHS PE3yJbTaTiB TPU- Ta OGHOBAUMIPHOTO MOJEJIOBAHHS
MiKpPOCMY>KKOBUX (iIbTPiB HIDKHIX 4aCTOT TPAAULIIMHUX KOHCTPYKLil Ta HAa OCHOBI TpuBUMipHUX EKH.
OpHOBUMIpHA MojieJIb sIBJIsie COO0I0 HEOTHOPIAHY JIiHil0 epeaadi 3 eKBiBaJIeHTHUMU NapameTpamMu. PO3IJISIHYTO
dinbTpU Ha OCHOBI Pi3HOIMIIEJAHCHUX CEKIill MIKpOCMY>KKOBOI JIiHii Ta 3 eMHiCHUM HIefipomM. OBIPYHTOBAHO
MO>XUJIMBICTb BUKOPHCTaHHS OJHOBUMIPHOI MOZieJIi SIK MOJieJli IIEPIIOTo HabIVDKeHHS. PO3IJISIHYTO KOHCTPYKTUBHI
BiIMiHHOCTI TpaAMLiIHOrO JBOBUMIPHOTr'O Ta TPUBUMIPHOTO €MHICHUX LJIEN(]IB Ta BUKOHAHO NOPIBHSIHHS iX
€MHOCTEH. 3allpONIOHOBAHO KOHCTPYKIIiIO /17151 3MEHILIEHHSI IAPAa3UTHOTO EMHICHOTO 3B'3KY LIe(iB.

2. The thesis proposed microstrip low-pass filters based on three-dimensional (3D) electromagnetic-crystal
inhomogeneities (ECI). Comparison of the calculated amplitude-frequency characteristics of quasi-lumped
reactive elements based on traditional structures and ECI has been made. The frequency response of quasi-
lumped reactive elements on the basis of ECI is noticeably closer to the frequency response of the lumped
elements. The cutoff frequency of the suppression band, determined by the frequency of the first minimum of the
frequency response, is for ECI three times higher. Characteristics are calculated using the 3D electromagnetic
modeling environment CST Microwave Studio. The proposed ECI, which combining inductive and capacitive
elements. Such ECI called combined. The structure of low-pass filters based on single and combined ECI are
presented. The calculated and experimental parameters and the frequency response of the filters are given,
illustrating a noticeable decrease in the size and improvement of the characteristics in the suppression band as
compared with the filter of the traditional structure. A comparison is made of the results of three and one-
dimensional modeling of microstrip low-pass filters with traditional designs and based on 3D ECI. The one-
dimensional model is a non-uniform transmission line with equivalent parameters. Filters based on different
impedance sections of the microstrip line and with a capacitive stub are considered. The possibility of using a one-
dimensional model as a model of the first approximation is substantiated. The design differences between
traditional two-dimensional and 3D capacitive stubs are considered and their capacitances are compared. The
design to reduce the effect of the associated capacitances is proposed.
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