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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpHK: 81.14.11.05

Tema gucepranii:
1. BucokonpoaykTtusHi ALII1 i3 3MiHHMMM TPUBAJIOCTSIMU TAKTIB IOPO3PSZHOTO HAOIVDKEHHS 3 BaTOBOIO

HaIJINIIKOBICTIO

2. High-productive ADC with changing tact durations of successive approximation with weight redundancy

Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € IPOLIEC BUCOKONPOLYKTUBHOTO IPUCKOPEHOT0 aHAJIOr0-LU(POBOrO [IEPETBOPEHHS 3
PEryJIbOBAHOIO YYTJIMBICTIO OIepaLii TOPiBHSHHSA 3HAY€Hb aHAJIOTOBUX CUTHAJIIB Ta 31 3MIHHMMU TPUBAJIOCTSIMU
TaKTiB TOPO3PSAHOTO BPiBHOBA)KEHHS 3 BAarOBOIO HAJJIMIIKOBICTIO; MeTOAM OOCITIKEeHHS — TEOPisl aHaJI0ro-
111PpPOBOTo NEPETBOPEHHS 3 BaroBOI0 HA/IJIMIIKOBICTIO, TEOPETUYHI OCHOBU €JIEKTPOHHUX CXEM, TEOPisl JiHiHUX
iHTerpasJIbHUX CXEM, TeOpisl UM(PPOBUX aBTOMATIB, TEOPisl BUMiPIOBaHb, TEOPisl IMOBIPHOCTI, MAaTEMAaTUYHUI aHAJIi3,
Teopist 06'€eKTHO-OPiIEHTOBAHOI'O IIPOrPaMyBaHHS; TEOPETUYHI Pe3yJIbTaTH - yIieplle 3alIPOIIOHOBAHO METOT,
NiABUILEHHS IPONYKTUBHOCTI 6aratopo3psigHux ALITT nocifoBHOro HabIVDKEHHS 3 BaroBOIO HA/IJIMIIKOBICTIO 3
PaxyHOK 3aCTOCYBaHHS 3MiHHUX TPUBAJIOCTEH TAKTiB IPMCKOPEHOTO OPO3PSAHOTO BPiBHOBXKEHHS, YIOCKOHAJIEHO
MaTeMaTW4Hi MOJeJli CTATUYHUX i JMHAMIYHMX TIOXUOOK IPUCKOPEHOTO [TOPO3PSIHOTO BPiBHOBAKEHHSI 3 BATOBOIO

HAJJIMIIKOBICTIO HA OCHOBI PiBHSIHb 6aJIaHCY, YIOCKOHAJIEHO MaTeMaTUYHY MOJIeJIb [IepexifHUX [IPOoLeciB onepariii



MOPiBHSHHS, IOAJIBIIOTO PO3BUTKY OTPUMaB MeTO, 106yn0BY LIAII 3 BaroBoio HaJIMIIKOBICTIO; IPAKTUYHI
PEe3yJIbTaTU - 3aIIPONIOHOBAHO PEKOMEH ALl 110710 MPOEKTYBAaHHS BUCOKONPONYKTUBHUX ALITT 3i 3MiHHMMU
TPUBAJIOCTSIMU TaKTiB, 3aIIPOIIOHOBAHO PEKOMEHALLII 11070 [106Y10BY BUCOKOIIPOAYKTUBHOIO Nopo3psaHoro ALTI
i3 BaroBo HaJIMIIKOBICTIO, PO3PO0JIEHO CTPYKTYPHI, (PYHKLIOHAJIbHI Ta NPUMHLUIOBI cxemu ALITI 3i SMiHHMMU
TPUBAJIOCTSIMU TaKTiB BPiBHOBa)KE€HHS, PO3PO6JIEHO MpOorpaMHe 3abe3redeHHs 111 MOZEeJIIOBaHHS [IPOLiecy
[IOPO3PSIIHOTO aHaIOro-1Mu(POBOro NePeTBOPEHHS, CIPOEKTOBAHO Ta BUTOTOBJIEHO BUCOKONPOAYKTUBHUM ALIIT 3i
3MiHHUMU TPUBAJIOCTSIMU TAKTiB BPiBHOBaXKeHHS. CTyIiHb BIPOBAIPKEHHS ~ PE3YyJIbTAaTU JUCEePTaLii BIIPOBAIKEHO
Ha JIEP>)KaBHOMY MifgnpueMcTsi "YKpkocmoc" (M. KuiB), B IHCTUTYTI €J1eKTPOHIKY i 3B'13Ky YKpaiHCBKOI akageMii HayK
HaljoHasbHOrO Iporpecy (M. KuiB), B HaB4asibHU IIponec Ha Kadeapi 064nCI0BaIbHOI TEXHIKM Y BIHHUIIBKOMY
HalliOHAJIBHOMY TE€XHIYHOMY YHiBEPCUTETI IIif YaC NIPOBENEHHS 3aHATh 3 AUCLUUIUIIH: "KOMIT'IOTEPHA €JIEKTPOHIKA",

"JIiHilHi inTerpanpHi cxemn", "AHanoro-uu@posa TexHika".

2. The object of investigation is process of highly productive fast analog-to-digital conversion with variable
sensitivity of comparison operation of analog signals and with variable tact durations of successive approximation
with weight redundancy; Methods of investigation - theory of analog-to-digital conversion with weight
redundancy, theoretical backgrounds of electronic circuits, theory of linear integral circuits, theory of state
machines, theory of measurements, theory of probability, mathematical analysis, theory of object oriented
programming; theoretical results - new method of increasing of productivity multibit successive approximation
ADC with weight redundancy with help of using variable tact durations of fast successive approximation, improved
mathematical models of static and dynamic errors of fast successive approximation with weight redundancy based
on balance equations, improved mathematical model of transient processes of compression operation, improved
method of DAC building with weight redundancy; practical results - recommendations for development of highly
productive ADC with variable tact durations are offered, recommendations for building of highly productive SAR
ADC with weight redundancy are offered, structure, functional and electronic circuits of ADC with variable tact
durations are developed, highly productive ADC with variable tact durations are built. Level of introduction - the
dissertation results are introduced on state company “Ukrkosmos” (Kyiv), on Institute of electronics and
communication of Ukraine science academy (Kyiv), in process of learning on computer science chair in Vinnitsya
national technical university in disciplines “Computer electronics”, “Linear integral circuits”, “Analog and digital
equimpent”.
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