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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka BUCOKOUIBUAKICHOrO CHHTE3aTOpa AJIsl CUCTEM IU(POBOTO paiio3B'sI3Ky

Ha3sBa po6oTH aHIJIilICbKOIO:

Designing of a high-speed synthesizer for digital radio communication systems

PedepaT ykpaiHCbKOIO:

OG6’eKT HocCiIKeHHs — poliecy u(POBOro CUHTE3y PalioCUTHAIB i3 3aJaHMMU XapaKTePUCTUKAMU Ta
CHHTE3aTOPU 4aCTOTH i3 (pa30BUMU aKyMyJIITOPAMU Y HEMIO3ULIHUX CUCTEM YUCIeHHS. [IpeMeT BOoCiiKeHHs —
1@ poBi 064KCIIOBaIbHI (A304aCTOTHI METOM Ta 3aCO0U CUHTE3y PalioCUrHaiB i3 3alaHUMU XapaKTeprUCTUKaMU.
[IpenmeToM pO3pOOKM € CUHTE3aTOP YaCTOTU IIPSMOTO HU(PPOBOrO CUHTE3Y i3 po60ounM AianazoHom 1o 100 MI'n.
Merta po60TU - NiABUIIEHHS YaCTOTHOrO Jjialla3oHy, TOYHOCTI Ta IBUIKOCTI CUHTE3Y YaCTOTU CUTHAJIIB LIJISIXOM
3aCTOCYBAHHSI HETIO3ULIHHNX CUCTEM YMCJIEHHS Ta BUKOPUCTAHHI OTPUMAaHUX Pe3yJbTaTiB 1Jisl 100YI0BY IPSIMUX
1M(PPOBUX OOUNCIIIOBAJIPHUX CUHTE3aTOPIB 4aCTOT i cUrHamiB 1j1sl cucteM LugpoBoro pazio. Y pesysbrari
IIPOBEIEHUX JOCIIXEHD: — IIPOBEIEHO y3araJbHEHHS Ta CUCTEMATU3Aallil0 HASBHUX TEOPETUYHHUX Ta
€KCIIEPUMEHTAJIbHUX PE3YJIbTATIB LOCIIIKEHHS 3 MiJBUIIEHHS TOYHOCTI Ta PO3LIMPEHHS YaCTOTHOTO Aiala3oHy, a
TaKOX pO3LUIMUPEHHS PYHKIIOHATBHUX MOKJIMBOCTEN NMPSIMUX LU(PPOBUX CHUHTE3ATOPIB YaCTOTH; — IIPOBEEHO
aHaJli3 cr10co6iB NOOYN0BY MIBUAKOAIIOYMX LU(PPOBUX 06UUCIIOBATIBHUX CUHTE3aTOPIB 6araTOpiBHEBUX CUTHAJIIB; —
IIPOAHAJ30BaHO MOJKJIMBE 3aCTOCYBAaHHS HOBUX MAaT€MAaTUYHUX MiAXOLIB 1711 T06YH0BU (PA30BUX aKyMYJIITOPIB
psMUX LUQPPOBUX CUHTE3ATOPIB 4aCTOTHU 6€3 IpobieMu 3aTPUMKU IOIIKMPEHHS CUTHAJIIB IIEPEHOCY i3 pPo3psiay y
PO3psLL, KOLOBOrO CI0Ba YacTOTU. [106y10BaHO y3arajibHEHY MaTEMaTUYHY MOJIeJIb OOYUCIIIOBAIbHOTO CUHTE3aTopa
4aCTOTY; — 3alIPOIIOHOBAHO MifXif, 17151 OOYL0BU CUCTEM HUQPPOBOi 06POOKM CUTHAJIIB HA OCHOBI MaTEMATUYHO]
Teopii oiB, a By>k4e 10 nMdpPOBUX CUCTEM CUHTE3Y YaCTOT Ta CUTHAJIIB HA OCHOBI CUCTEMMU 3aJIMIIKOBUX KJIACIB; —
POBIJISIHYTO JpKepeJsia LIyMiB y NpIMux LUPPOBUX CUHTE3aTOPIB YaCTOTH Ta METOY 3MEHIIEHHS iX Nepiogu4Hoi
CKJIaJIOBOi; — pO3p06JIEHO CTPYKTYPHi €J1eMEHTHU NIPSIMUX LU(PPOBUX CUHTE3ATOPIB YaCTOTH; — PO3POOJIEHO NOCiIHI

(dyHKIiOHATBHI MAKETH OJHOKPUCTAJIbHUX MIBUIKOIIIOUNX CUHTE3aTOPIiB YaCTOTH.

Pedepar aHIJIiHCBKOIO:

The object of study is the processes of digital synthesis of radio signals with predetermined characteristics and
frequency synthesizers with phase accumulators in non-positioned numerical systems. The subject of the study is
digital computing phase-frequency methods and means of synthesis of radio signals with specified characteristics.
The subject of development is a digital direct frequency synthesis synthesizer with a working range up to 100 MHz.
The purpose of the work is to increase the frequency range, accuracy and speed of signal frequency synthesis by
applying non-positioned numerical systems and using the obtained results to construct direct digital frequency
and signal synthesizers for digital radio systems. As a result of the conducted research: generalization and
systematization of the available theoretical and experimental results of the study to improve the accuracy and
broadening of the frequency range, as well as to enhance the functionality of direct digital frequency synthesizers;
analysis of methods of construction of high-speed digital computing synthesizers of multilevel signals is carried
out; possible application of new mathematical approaches for the construction of phase accumulators of direct
digital frequency synthesizers is analyzed without the problem of delay of propagation of the transfer signals from
the discharge to the discharge of the code word frequency. A generalized mathematical model of a computing
frequency synthesizer is constructed; an approach is proposed for the construction of digital signal processing
systems based on mathematical field theory, and narrower to digital frequency and signal synthesis systems based
on a residual class system; sources of noise of direct digital frequency synthesizers and methods of reducing their
periodic component are considered; structural elements of direct digital frequency synthesizers have been
developed; developed functional models of single-crystal high-speed frequency synthesizers
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Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi
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