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1. MeTog, cMHTE3y MOHOIMITaHCHUMX JIOTIYHMX €JIEMEHTIB Ta ClieljasizoBaHi IpUCTPOI Ha iX OCHOBI

2. Method of monoimmittance logic gates synthesis and specialized devices based on them

Pedepar:

1. Incepraniiina po60Ta IpuCBsIYeHa po3po0dLii METOLy CUHTE3y MOHOIMITAHCHUX JIOTIYHUX €JIEMEHTIB,
IOCTiIKeHHs iX MaTeMaTUYHUX MoJesiell i eKcriepruMeHTaIbHUX 3pa3KiB; MOOYI0BM KOMOIHALIITHUX CXEM Ta
TPaHCIIOHJEPHUX CUCTEM Ha iX OCHOBi. MeTOI0 pO6OTU € MOKpAIlleHHSI CTAaTUYHUX i IMHAMIYHUX TapaMeTpiB
JIOTiYHMX €JIEMEHTIB IJISIXOM 3aCTOCYBaHHS iH()pOPMATHUBHOIO NIapaMeTpa y BUIJIAL] iMiTaHCY Ta CUHTE3
KOMITOHEHTIB 004YMCIIIOBAJIbHMX CUCTEM Ha iX OCHOBI. Y pOo6GOTi OTpHMMAaB [OAAJBLIOrO PO3BUTKY iMITAHCHUI METO],
CHHTE3Yy JIOTIYHUX eJIEMEHTIB, B IKOMY, Ha BiIMiHY BiJ] BiloMOro, JloriuHa (QyHKIisl peasi3yeTbcs Ha

MOHOIMiTaHCHOMY 6a3uCi 3a paxyHOK TpaHC(HOPMYBaJILHUAX BJIACTUBOCTEN Bifpi3KiB JiHiN nepenayi y HBY



IlianasoHi, Mo [103BOJISIE BUKOHATHU IIPSME Ta 3BOPOTHE NIEPETBOPEHHS iMiTaHCY Ta 3a06€3M1eYnTH IOTEHIiITHO BULLY
IIBUJIKOJ{10, YaCTOTHUH Ziana3oH pobOTH i 3aBafOCTIMKICTb IIPX HU3bKOMY €HEPrOCIIOKUBAHHI JIOTIYHUX €JIEMEeHTIB.
3anponoHOBAaHO MaTEMATUYHI MOJEJIi Ta €JIEKTPUYHI CXEMU [IACUBHUX MOHOIMITAHCHUX JIOTIYHUX €JIEMEHTIB T
PO3p06JIEHO METOAMKY PO3PaxyHKYy BILIMBY JleCTabini3yBajbHMX (PAKTOPIB HA iIHPOPMATUBHUI NTapaMeTp Bif
necrabinizyBanbHUX (HaKTOPIB, MO [O3BOJISE iX ONTUMI3yBaTH. 3aPOIIOHOBAHO MAaTEMATUYHI MOZEJIi Ta eJIeKTPUYHi
CXeMU KOMOIHAILIMHUX JIOTIYHUX CXeM Ha OCHOBi PO3pO6JIEHNI MOHOIMITaHCHUX JIOTIYHUX €JIEMEHTiB, SIKi, Ha
Bi]MiHY BiJl BilOMMX, MalOTb MOJKJIMBICTb JJOLATKOBOI ONITUMIi3allil Ta CKOPOYEHHS KOMIIOHEHTIB 32 PAaXYHOK
BJIACTUBOCTE! YBEPTbXBUJIbOBUX Ta MiBXBUJIbOBUX BiJpi3KiB JiHii nepenadi. Po3po6sieHo nacuBHUI pafiio4acTOTHUN
nepenaBay Ha IPUHLUIIAX 3BOPOTHOTO BiOUTTS 260 IOMHOXXEHHS 4aCTOTH, CyMiCHI 3 MOHOIMITAHCHUMU
JIOTIYHUMU CXEMaMH, 110 J03BOJIUJIO Ha iX OCHOBI pO3pOOUTH NMACKBHI paslioyacTOTHI TpaHCIIOHJEPU 3
BUKOPUCTaHHSIM Pi3HUX MOHOIMITAaHCHUX JIOTIYHUX CXEM, Ta IIPOBECTU KOMITIOTEPHI MOJIe/II0OBaHHS, 5IKi TOBOJATSD iX
po60OTO31aTHICTD. Pe3yibTaTu JOCiIKEHHS BIIPOBAIPKEHO Y HAYyKOBO-BUPOOHNYOMY MignpueMcTsi «BTH» (m.

Binnuug) i y HaByanbHUH npoliec BiHHUIBKOrO HallioOHAJIbHOT'O TEXHIYHOTO YHIBEPCUTETY.

2. The dissertation is devoted to the development of the method of monoimmittance logic gates synthesis, the
study of their mathematical models and experimental models, and the construction of combinational circuits and
transponder systems on their basis. The purpose of the work is improving of the static and dynamic parameters of
the logic gates by applying imittance as informative parameter and synthesis of components of computing systems
on their basis. The immittance method of logical gates synthesis has been further developed, in which unlike the
known ones logical function is realized on a mono-immittance basis due to the transforming properties of the
transmission lines in the microwave range, which allows perform the direct and indirect transformation of the
immittance and provides a potentially higher speed, frequency range work, noise immunity and low power
consumption of logic gates. The mathematical models and electrical schemes of passive monoimitance logic gates
are proposed, and method of calculating the influence of destabilizing factors on the informative parameter of the
developed mono-immittance logic gates on destabilizing factors is developed, which allows optimize it. The
mathematical models and electrical schemes of combinational logic circuits constructed on the basis of passive
mono-immittance logic gates are proposed, which unlike the known ones have the possibility of additional
optimization and reduction of components due to the properties of the quarter-wave and half-wave segments of
the transmission line. A passive radio frequency transmitters based on the principles of inverse reflection or
frequency multiplication has been developed, which are compatible with mono-immittance logic circuits, what
allow to develop passive radio frequency transponders using different mono-immittance logic circuits and to carry
out computer simulations that prove their ability to work. The results of the research were introduced at VTN
Research and Production Enterprise, Vinnytsia and educational process of Vinnitsa National Technical University.
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