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Tema gucepranii:
1. Po3BUTOK Teopii Ta aHAJIITUMHUX METOIiB MiJIBULIIEHHS €(PEKTUBHOCTI TPOEKTYBAHHSI JIiIHINHUX IACUBHUX

[IPUCTPOIB 171 IHTErPOBAHUX CXEM HAJBMCOKOYACTOTHOTO Jialla3oHy.

2. Development of the theory and analytical methods of the efficiency increase of linear passive devices design for
the integrated circuits of microwave range.

Pedepar:

1. Inceprarlist NpUCBAY€HA IMTAHHSIM PO3BUTKY T€Opii BUCOKOYACTOTHUX KiJjl Ta 6araToNoJIIOCHUKIB i po3po6Li Ha ii
OCHOBI €(PEeKTUBHUX METO/IiB IPOEKTYBAHHS B OGHOMOLOBOMY HAOGIMKEHHI CMY>KKOBUX JIiHITHMX B3a€MHUX
[IaCHBHUX IIPUCTPOIB PO3NOIiNY IOTYKHOCTI Ta KepyBaHHs ¢aszoro curHamui. Onep>kaHO HOBI aHAITUYHI
3aJIEXKHOCTI MK XBUJIbOBUMY NTapaMeTPaMUu CUMETPUYHOrO 6araToIOJIIOCHUKA i BXiIHUMU iMIIeaHCcaMU M0ro
napLiaJbHUX CKJIaJOBUX CUH(A3HO-TIPOTU(HA3HOr0 30y KEHHS], Ta 3B’13KM BXiJHUX iMII€[IaHCIB NaplialbHUAX
IBOTIOJIIOCHUKIB CUH(a3HO-TIPOTU(AZHOTO 30YIPKEHHS CUMETPUYHOTO YOTUPUIIOIIOCHUKA 3 IOTO KOMIIEKCHUMU
BXiZJHMM OIIOPOM Ta OIIOPOM HaBaHTAKEHHS. 3 BUKOPUCTAHHSM LIMX 3aJIEXKHOCTEN OTPUMAHO CIIiBBiIHOIMIEHHS J1JIs
PO3paxyHKy TpaHCc(hOpMaTOPiB iMIleIaHCy, IPUCTPOIB (Pa3oBoi Ta IPyNOBOi 3aTPUMKU CUTHAJY, HOBUX CXEM
PEKEKTOPHUX (PiIbTPIB, PIBHOIJIEYNX MOAiJIbHYUKIB IIOTY>KHOCTI, CIIPSIMOBAHMX BilIrJIy>KyBadYiB 3 Pi3HUM TUIIOM

CIIPSIMOBAHOCTI i KpocoBepa (0€3KOHTAKTHOTO IePEeTHHY JIiHii) Ha 6a3i Bifpi3KiB 3B's13aHUX JIiHIl, a TAaKOX



mIepHUX BiArady>KyBadiB 3 KOMIIEHCALli€l0 BIVIMBY HEOJHOpigHOCTEeN. CHOPMYJILOBAHO YMOBM peasisalii
IIPOXiIHUX IUCKpeTHUX Ha3006epTadiB 3 CHMETPUYHOIO CTPYKTYPOIO i 3aIIPOIIOHOBAHO CXEMU Ta METOIH
PO3paxyHKY TaKuX IIPUCTPOIB NIETIbOBOrO TUITY Ha BiJIPi3Ky 3B'SI3aHMX JIiHil, @ TAKOXK METOJ, PO3PaxyHKy IIelpHUX
(azoobepradiB 3 KOMIIEHCALIi€I0 BIVIMBY HEOJAHOPIGHOCTEN, METO], BUPIBHIOBAHHSI HAXWJly (pa304aCTOTHUAX
XapaKTepUCTHUK KaHasliB ¢pazoobepTaya Ha KOMYTOBaHMX KaHasax. [[jis 6araTokaHaJIbHUX IPOMEHEBUX NTepEeMHUKaYiB
OTPUMAHO BUPA3HU [IJisl OLiHKY MOXJIMBUX i TPaHUYHUX 3HAY€Hb iX pOOOYMX MapaMeTpiB Ta po3pobIeHO METOoU
PO3PaxyHKy CXeM 3 Pi3HMMU BapiaHTaMU y3roJpykKeHHs. PO3BMHYTO MiJXOAU Ta 3allICAaHO YMOBU 3a0€311€YEHHS
IIBOYACTOTHOTO PEKUMY POOOTH IPUCTPOIB, HA OCHOBI SIKMX PO3PO6IEHO METOI PO3PAXyHKy TpaHCHOPMATOpPiB
iMnenancy, mogudikaliil piBHOIJIEUMX MOAIIbHYKIB Ta CIIPSIMOBaHUX BifjrajyKyBadiB 3 pi3HUM TUIIOM
CIIPSIMOBAHOCTI Ha BiJipi3Kax 3B's13aHMX JIiHill, HEPiBHOILJIEYOro MOAiJIbHUKA Ta 1IeN(pHUX BiAraayKyBauis 3
IOBLIBHUM y Pi3HUX CMYyrax po3IMoiJIoM IOTY>XHOCTI, 6araToKkaHaJlbHUX IPOMEHEBUX NTE€PEMUKAYIB, PEXKEKTOPHUX

Ta CMyro-IpoIyCKHUX (PiNbTPIB 3 ABOMA POGOYMMU CMYTaMU Ta 3 [1€PECTPOIOBAHHSIM CMYTH.

2. The Thesis is devoted to questions of development of the theory of high-frequency networks and multiports
with development on their basis of the single-mode approach effective methods design of linear mutual passive
devices of power distribution and control of a phase of signals with advanced circuits and new decisions for use in
microwave range. The new analytical dependences between the scattering parameters of the symmetric linear
multiports with the input impedances of their partial components of even-mode and odd-mode excitations are
received. The dependences between input impedances of partial two-pole networks of even-mode and odd-mode
excitations of the symmetric two-port network with its input reactance and loading reactance are received as well.
With the use of the specified relations the new analytical expressions for calculation of impedance transformers, of
phase shifters and group delay devices on the basis of the coupled transmission lines segments are written down.
New schemes and methods for calculation of the rejection filters, equal power dividers on the segments of single
and coupled lines, directional couplers with various types of direction and the crossovers on the basis of coupled-
line segments, the branch-line couplers with compensation of discontinuities effect are offered. The expressions
what allows to define the possible and boundary values of working parameters of SPMT switches are received and
analytical expressions for calculation of such devices with different options of matching are written down. For the
discrete phase shifters with symmetric structure the conditions of their realization are formulated, schemes and
methods of calculation of such loop coupled-line phase shifters are offered. With the use of the written-down
conditions for changes of input impedances at which the microwave devices will work as the dual-band devices,
the design methods are developed for impedance transformers, for equal coupled-line power dividers, for
coupled-line directional couplers with different type of direction, for unequal power dividers and two-branch
couplers with different distribution of power in bands, for SPMT switches, for rejection filters and band-pass filters
with two working frequency bands and with reorganization of band.
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