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2. Development of the theory and technique of phase transformations in digital computing frequency synthesizer

Pedepar:

1. 1. Meta poboTH 1oJIAra€e y po3BUTKY Teopil i TexHiky (a30BuX epeTBOpeHb Y BMPPOBUX 00UNCTIOBATBHUX
CHHTE3aTOpax YacCTOT LIJIIXOM 3aCTOCYBAHHS HENO3MULIHMX CUCTEM YMCJIEHHS /1711 BUpillIeHHi TpobeMu
OJJHOYACHOTO MiJIBULIEHHS YACTOTHOTIO [1ialla30Hy, TOYHOCTI Ta IBUIKOCTi CUHTE3Y YaCTOTU PafiOCUTHAJIIB.
O6'eKTOM JOCIIIIKEHHS € Ipouecy udpOBOro CUHTE3y paioCUrHAaIB i3 3aJaHNMU XapaKTePUCTUKAMMU.
[TpenmeTom nocinkeHHs € LUQpoBi 009MCII0BaIbHI (Pa304acTOTHI METOAU Ta 3aCO0M CUHTE3Y PafioCUTHAJIIB i3
33/IaHMMU XapaKTepUCTUKaMU. MeToy LOCIiIPKEHb BU3HAYaI0ThCsl CYKYITHICTIO PO3B'S3yBaHMX 3374 i 6a3yl0ThCs
Ha BUKOPMCTaHHi MaTEMAaTUYHOTO arlapaTty TeOPii CUrHaIIB (AJ151 aHaJIi3y CIIEKTPIB BUXiIHMX CUTHAJIB CUHTE3aTOPIB
Ha OCHOBI HEIIO3UILITHMX CUCTEM YMCJIEHHS), MAaTeMaTU4YHOI Teopii uucer (11g JocmiKeHHs napaMmeTpiB Ha3oBux
aKyMYJISITOPIB y HEMO3ULITHUX CUCTEeMaX YUCJIeHHs]), TeoPii 1udPpOBUX aBTOMATIB (117151 JOCIIiJKEHHS BJIACTUBOCTEN
(a30BUX aKyMyJISITOPiB HA OCHOBI MOAYJISIPHUX CYMaTopis Ta cymaropis ['anya), a TaKoX METOAM iMiTal[iliHOTO
MOJIe/I0BaHHS UU(ppoBUX cxeM (pu mogesoBanHi [TLICY nBopiBHeBUX Ta 6araTopiBHeBUX curHailis). Teopis

I[IJIaHYBaHHS €KCIIePUMEHTY, TeOopisl BUMIPIB Ta Teopis OXKUOOK (1P IIPOBeAEeHH] eKCIIepUMEHTAIbHUX JOCiIKeHb



xapakrepucTuk [11]CY). HaykoBa HOBU3HA OTPUMAaHMX Pe3yJbTaTiB MOJISrae y HaCTYyIIHOMY: Briepie po3po6sieHo
MeToJ, MOOYA0BY NPSIMUX LA(PPOBUX CUHTE3ATOPIB YACTOT 3 (Pa30BUMHU aKyMYJIITOPAMU, L0 BilIpi3HSEThCS
BUKOPUCTAHHSAM HOBUX TEOPETUKO-YUCIIOBUX 6a3KCiB 6€3 MPo6IeMU 3aTPMMKH IIOMIMPEHHS CUTHAJIIB [IEPEHOCY i3
PO3psLy Yy PO3psif KOLOBUX CJIiB 4aCTOTH i (pa3u. Brieplie 3arrporlOHOBaHO METOJ, 3aCTOCYBAHHS MOIYJISIPHUAX
CYMaTopiB y SIKOCTi (pa30BUX aKyMyJISITOPIB 1J1s1 T0OYL0BU NPSIMUX LM(PPOBUX CUHTE3aTOPIB 4aCTOTH i3
MiHIMaJIbHOIO 3aTPUMKOIO0 CUHTE30BaHUX CUTHAJIIB, MiABUIEHUMU TOYHICHMMH i IIYMOBMMH XapaKTEPUCTUKAMU, Ha
BinMiHy Bij knacuyHux I1CY i3 ¢pa3oBUM aKyMyJIITOPOM Ha OCHOBI JIBilKOBOrO 6asucy Pagemaxepa. Bnepue
3aIpOIIOHOBAHO METO/] 3aCTOCYBAHHS 6a3zucy ['asya [j1sl IOKpalleHHs MBUIKOAII IPSIMOTo LU(POBOro CUHTE3aTOPa
4acTOTU. PO3rysiHyTO CTPYKTYpH (pa30BUX aKyMYJISITOPIB y Kojax ['aymya [ij1s1 IBOPiBHEBOTO Ta 6araTOpiBHEBOTO
CHHTE3Y 4acTOT Ta CUTHaiB. Biepiue 3anponoHoBaHu KOMOIHOBAaHM METOJ, allpOKCUMALii FApMOHIYHOIO CUTHATY
[M1ICY psipamu Temnopa Ta CORDIC. 3anporoHOBaHO BUKOPUCTOBYBATH MO (Pa30BOro KyTa i KOHBEEPU3ALLiI0
CORDIC, mo [03B0OJINJIO 3HAYHO 3MEHIINUTU 3aTPUMKHU BUXITHOTO CMHTE30BAHOI'O CUTHAJLY, 110 BUHUKAKOTh Y

CHUHTE3aTOpPax 3 TPALULIMHOIO aPXITEKTYPOIO.

2. 3. The purpose of the work is to develop the theory and technique of phase transformations in digital computing
frequency synthesizer by applying nonpositional number system to solve the problem of simultaneous increasing
of the frequency range, accuracy and rate of synthesis of radio frequencies. The object of research is the process
of synthesis of digital radio signals with the specified characteristics. The subject of research are digital computers
phase frequency synthesis methods and means of radio signals with the specified characteristics. Research
methods are determined by a set of tasks and based on the use of the mathematical apparatus of the theory of
signals (for the analysis of the spectra of output signals based on synthesizers nonpositional number systems), the
mathematical theory (for the study of the parameters of the phase accumulators nonpositional notation), the
theory of digital machines (for the study of the properties of phase Batteries based on modular adders and Galois
adders), as well as methods of simulation of digital circuits (for modeling DDS two-level and multi-signal). The
theory of experimental design, measurement theory and the theory of errors (in conducting experimental studies
in DDS). Scientific novelty of the results is as follows: For the first time the method of construction of direct digital
frequency synthesizer with a phase accumulator, characterized by the use of new theoretical and numerical bases
with no problem the propagation delay of signals transfer from one digit code word frequency and phase is worked
out. For the first time a method of applying modular adders as the phase of construction of batteries for direct
digital frequency synthesizer with minimum delay synthesized signals, increasing accuracy and noise performance,
in contrast to classical DDS the phase accumulator based on a binary basis Rademacher is proposed. For the first
time a method of applying a Galois basis for improving the performance of direct digital frequency synthesizer was
proposed. The structures of the phase accumulators in the Galois codes for the two-level multi-level and
frequency synthesis and signal processing. First a combined method of approximation of a harmonic signal DDS
Taylor series and CORDIC is proposed.. It is proposed to use the separation of the phase angle and pipelining
CORDIC, which reduced significantly the delay of the output of the synthesized signal, resulting in synthesizers
with traditional architecture.
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