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2. Construction methods and circuit design solutions for microstrip band-pass filters

Pedepar:

1. Y nuceprauii BUpilIEHO aKTyaJbHYy HAyKOBO-TEXHIUHY 3a[1a4y 110 CIPOILEHHIO PO3POOKM MIKPOCMY>KKOBUX CMYTO-
IIPOIyCKHUX (PinbTPiB i3 Bifpi3KiB JiHiil nepenayi, a TAKOXK IMOKpalleHHs X CeJIEKTUBHOCTI i pO3MKUPEHHS CMYTU
3aropoJKEHHS 32 PaxyHOK BIOCKOHAJIEHHS! iCHYIOUHUX, Ta PO3POOKY HOBMX METOJiB Ta CX€MOTEXH{UHHUX pillleHb. B
TE€OPETHUYHIN YaCTHHI IOKPALIEHO BilOMUI iHCTPYMEHT N00Y0BY (DiZIbTPiB — MATPULIO 3B's13KiB. 3alIPOIIOHOBAHO
3MiHM B MaTpulii, [0 IIPU3BEJIO 4O MOXJINBOCTI BUKOPHUCTOBYBATH 110 MATPULIIO [P Pi3HMX KOMOiHALISIX BinONBHUX
i npoxigHux pe3oHaropis. Po3pobieHa MaTeMaTryHa MOIEJIb 3MillIaHUX 3B'SI3KiB MK CYMIPKHUMM pe30HaTOpaMy,
110 CyMiCHa 3 MaTpULEIO 3B'sI3KiB. B Ipyriil YaCTUHI TEOPETUYHOTO LOPOOKY [IO yBarv B3sTa iHIIA BaXKJIMBA
xapakrepucTtuka CI1® — cmyra 3aropogkeHHs. BupileHa 3azaya po3MmUPeHHs] CMYTY 3arOPOIKEHHS B

rpebiHYacTux Ta peuiTyacTux QiNbTpax 3a JOTIOMOTOK BUKOPUCTAHHS 30CEPEIKEHO-PO3NOAIEHUX 3MilIaHNX



3B'A3KiB MK CYMIKHMMU PE30HATOPaMHU, Ta METOLY PO3PAaXyHKY, 32CHOBAHOI'O HA TPAEKTOPIAX 3MillleHHSA

AQHTMPE30HAHCHUX YaCTOT PE30HATOPIB.

2. The actual scientific and technical problem of simplifying the development of microstrip bandpass filters on
segments of transmission lines, and improving their selectivity and stopband expanding due to the improvement of
existing methods and the development of new methods and circuit engineering solutions is solved in this
dissertation. The coupling matrix as the well-known tool for filter designs has been improved. Changes in the
matrix are proposed, which led to the possibility of using this matrix with various combinations of reflective and
pass-through resonators. The mathematical model of mixed couplings between adjacent resonators, compatible
with the coupling matrix, has been developed. In the second part another important characteristic of the BPF is
taken into account—the stopband. The stopband expanding problem in combline and pseudocombline filters by
using lumped-distributed mixed couplings between adjacent resonators and a new design method based on the
antiresonant frequencies trajectories of the used resonators is solved. The stopband in dual-mode filters is
expanded by replacing a uniform transmission line with a stepped one. The case when the resonator has all short-
circuited ends is considered. Such combination can be used as a filter.
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