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TeJIEKOMYHIKalLli¥IHUX CUCTEM Ha OCHOBI HEOJHOPIIHUX JIiHIN

2. Synthesis of distributed filtering structures for increasing the efficiency of radioengineering and

telecommunication systems based on inhomogeneous lines

Pedepar:

1. Y nucepraliiiziil po60Ti BUPilIyeThCSI aKTyallbHE HAyKOBO-TEXHIYHE 3aB/IaHHs YAOCKOHAJIEHHS METOLiB CUHTE3y
posmnoginenux QinbTPyOUNUX CTPYKTYP OJ1s1 MiJBUILIEHHS e(EKTUBHOCTI PalioTEXHIYHUX Ta TE€JIEKOMYyHIKal[iiHMX
CHCTEM, IIJIIXOM BU3HAYEHHSI IIapaMeTPiB Ta pO3POOKM HOBUX TUIIB €KBiBaJIEHTHHX CXEM Ha OCHOBI HEOJHOPiTHUX
ninin. OTpUMaHHS Kpamux XapakrepucTuk HBY npucTpoiB Ha OCHOBI HEOTHOPIAHUX JIiHIN JOCATAETHCS MiAOOPOM
3aKOHY 3MiHM XBUJIbOBOT'O OIOPY HitHOK HJI. Briepiie oTpyMaHO aHaliTUYHI BUPa3u [AJ1s1 BUSHAYEHHS

XapaKTepUCTUYHUX napameTpi HJI, 3a skMMU BU3HAYE€HO YOTUPUIIONIOCH] NapaMeTpu HoBux TuisB HJI, mo



IO3BOJIMTh BUKOPUCTOBYBATH KJIACUYHI METOIY T€Opii CUHTE3y (QiNbTPiB HE TiJIbKA HA OJHOPIAHMX JIiHIfX, a 1 Ha
ocHoBi HJI. OTprMaB nojanbinii pO3BUTOK METO CUHTe3y dinbTpiB Ha Bigpiskax OJI 3 BUKOPUCTAHHIM
XapaKTepPUCTUYHUX [1apaMeTPiB 1151 HOro 3aCTOCYBAaHHS IO CUHTE3Y inbTpiB Ha ocHOBI HJI, B Hacifok yoro,
YyTJIUBICTb €JIEKTPUYHUX NIapaMeTPiB (PiIbTpa IO PO3KUAY KOHCTPYKTUBHUX MapaMeTpiB (ijIbTPOBUX JIAHOK
3MEHIIYETHCS MOPIBHSIHO 3 KOHCTPYKLisIMU (ifIbTPa, CHHTE30BAHOTO iHIIMMU MeTogamu. Ha ocHOBI
3aIIPOIIOHOBAHOr0 MeToy cuHTe3y (inbTpiB Ha ocHOBI HJI po3pobsieni BapianTu Tomnosorii peanizauii ®HY ra @BY
3 XapaKTepPUCTUKaMU, 110 [IEpPEBEPIIYIOTh iCHYIOUI aHAJIOTH. Briepie po3po6yieHo MeTog, CUHTe3y PinbTpiB Ha
OCHOBI IIMPOKOCMYTOBO] iMiTallii XapaKTEPUCTUK 30CEPEIKEHUX €JIEMEHTIB IBOCTYIIIHYACTUMU OJHOPIZHUMUI
JIiHiSIMU 3 ypaxyBaHHSM BILJIMBY CTPUOKIB XBUJIbOBOTO o1opy. [TokazaHo, 110 po3paxyHOK BeJIMYMHU €EMHOCTI Ta
iHOYKTUBHOCTI CTUKIB JIiHifl y MiCLISIX CTPUOKIB XBUJIBOBOT'O OIIOPY A€ MOXUJIMBICTb IiABUIIUTH TOYHICTD
PO3paxyHKiB Ta CKOPUI'YBaTH XBUJIbOBI OIIOPY Ta Yac 3aTPUMKU Bifpi3KiB OQHOPIGHYUX JIiHiN. JOBEAEHO, 110 MIpU
cunresi CI1® Ha HOBuX Tunax HJI MO>XXHa BUKOPUCTOBYBAaTU HabmkeHni meton KoHa ta iHmi meTony cuHTesy
dinbTpiB. Bukopucranus HJI sk pe3oHaTOpiB 4,03B0OJIsIE BUOOPOM XBUIBOBOI'O OIOPY 301/IBIIUTYU CMYTY
3aropojykeHHs CI1O nopiBasaHO 3 CI1D Ha pe3oHaTOpax Ha OCHOBI ONHOPiAHUX JiHi. [IpakTMYHE BUKOPUCTaHHS

Takux (iNbTPIB MifBUIIYE 3aBAJOCTINKICTh Ta NEPEMKON03aXUILEHICTh TEIEKOMYHIKAIITHUX CUCTEM.

2. The dissertation solves the scientific and technical task of improving the synthesis methods of distributed
filtering structures, which are part of high-speed telecommunications equipment, by determining the parameters
and developing new types of equivalent circuits based on non-homogeneous lines. Obtaining the best
characteristics of the devices is achieved by selecting the law of change of the wave resistance of the NL sections.
For the first time, analytical expressions for determining the characteristic parameters of NL were obtained,
according to which the four-pole parameters of new types of NL are determined, which will allow the use of
classical methods of filter synthesis theory not only on homogeneous lines but also based on the NL. The method
of synthesizing filters on segments of homogeneous lines with the use of characteristic parameters for its
application to the synthesis of filters based on NL received further development, as a result, the sensitivity of the
electrical parameters of the filter to the spread of the structural parameters of the filter elements is reduced
compared to the designs of the filter synthesized by other methods. Based on the proposed method of synthesis of
filters based on NL, variants of the topology of a low-pass filter and high-pass filter implementation with
characteristics superior to existing analogs have been developed. For the first time, a filter synthesis method was
developed based on broadband simulation of the characteristics of lumped elements with two-stage homogeneous
lines, taking into account the influence of wave resistance jumps. It is shown that the calculation of the value of the
capacitance and inductance of the line junctions in the places of wave resistance jumps makes it possible to
increase the accuracy of calculations and to adjust the wave resistances and the delay time of segments of
homogeneous lines. It has been proven that the approximate Kohn method and other methods of filter synthesis
can be used in the synthesis of band-pass filters on new types of NL. The use of NL as resonators allows the choice
of wave resistance to increase the blocking band of the BPF compared to the BPF on resonators based on
homogeneous lines. The practical use of such filters increases the immunity of telecommunication systems.
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