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1. llIBuaxoAifiHi 1MQPOBI palioTEXHIYHI IPUCTPOI 3 4ACTOTHO-IMIYJIbCHUM KOIYBAaHHSIM iHpopMaliii

2. Fast digital radio engineering devices with pulse-frequency information coding

Pedepar:

1. Inceprariito mpucBsiIeHO po3poodLi MeTomoI0Tii o0y 10BY UMPOBUX PATiOTEXHIYHNX IPUCTPOIB 3 YACTOTHO-
iMITyJIbCHUM KOZlyBaHHSM iHpopMallii. 3a1IpOIIOHOBAHO MiJXif, SIKUI IPYHTYETbCS HA IEPETBOPEHHI €JIeMEHTapHUX
onepariiii, 10 BUKOHYIOTbCS1 6a30BUMU CX€MaMU, Ha OCHOBI IlepexoiiB [>ko3edCcoHa, B eJIeMEHTapHi OllepaTopH, sKi
peai3yloTh 4aCTOTHO-iMITyJIbCHI JIOTiuHi (pyHKLi. Lle 3a6e3neyye CTBOPEHHS 3aBaJOCTIMKUX IPUCTPOIB 3 BUCOKOIO
IIBUJIKOJIi€I0 Ta HU3bKUM €HEProCIIO’KMBaHHIM. YOCKOHAJIEHO METO/I, CUHTE3y LIM(PPOBUX paslioTeXHIYHUX
IIPUCTPOIB 3 YaCTOTHO-iMITyJIbCHAM KOJyBaHHSIM iHpopMalii. Po3apobseHo maTreMaTH4Hi MOZEJ, CTPYKTYPHi cxeMu
Ta IIPOBEJEHi NOCiI)KEHHS JIOTIYHUX IE€PETBOPIOBAYIB YaCTOTHU Ta FEHEPATOPIB AONOMIKHUX CUTHAJIB Ha 6a3i
nepexopis [IxxozedcoHa. [IpoBeeHO CUHTE3 CTPYKTYPHUX CXeM - mudpaTopa 3 IBIKOBUM Ta anredbpaivHoro
cymaropa 3 TPiiKOBUM CTPYKTYPHUMHU ajidaBiTaMy Ta IIPUCTPOIO, 1110 BUKOHYE NOBiIbHY (PYHKILi0. AHAJI3 LIAX CXEM
IOBOJIUTD II€PEBAru 3allpOIIOHOBAHOIO METOLY CUHTE3Y, TOMY, 110 3MEHIIYETHCS KiJIbKiCTh 6230BUX CXEM,
HeOoOXiIHUX 1714 iX peasizallii, TOPiBHSIHO 3 KJIACUYHMMU METOJAMU CUHTE3y. PO3p06JIEHO arOPUTMHU i IpOrpamy

cuHTe3y cTpykTypHux cxem LIPTII 3 HIKI, 3 BUKOpUCTaHHAM 3alIPOIIOHOBAHOIO METO/Y, 110 TO3BOJIUIIO



ABTOMATU3yBaTU IIpoLeC CUHTEZY.

2. The thesis is devoted to developing digital radio engineering devices with pulse-frequency information coding,
those base schemes are implemented using superconductivity and Josephson junctions. This provides quick-action
and noise-stability increasing when processing radio signals and power consumption decreasing. An approach
based on transformation of elemental operations, performed by Josephson-junction base schemes, into elemental
operators, performing pulse-frequency logical functions, was proposed. The method of synthesizing the digital
radio engineering devices with pulse-frequency information coding has been improved; it differs from the well-
known methods by using algorithms and software for realizing pulse-frequency logical functions, membership
functions, filtration functions and for constructing the structure diagrams, that allows automating the devices
synthesis process and reducing labor expenditures. The mathematical models and structure diagrams are
developed. Logical frequency converters and auxiliary signal generator based on the Josephson junctions are
examined. Structure diagrams of the digital radio engineering devices with pulse-frequency information coding - a
binary encoder, ternary algebraic adder, and arbitrary function device are synthesized.
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