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Tema gucepranii:
1. Cucrema 1iudpoBoi peecTpaliii 3 BUCOKOJIHITHUM BiATBOPEHHSIM aHAJIOTOBUX CUTHAJIIB Ha 6a3i HAIJINIIKOBUX
AIIIT i LTATT

2. Digital registration system with high linear reproduction of analog signals based on redundant ADCs and DACs

Pedepar:

1. Inceprauiiina po6ora: 157 c., 3 Tab., 61 puc., 111 mxepen ducepTaniiiHa po6oTa 37ilicHIOBasoCs 3106yBayem
npotsirom 2017-2021 pp. BiAAIIOBiAHO 10 HAYKOBOTO HAMPSIMKY Kadeapy 00YNCII0BAIbHOI TeXHIKM BiHHMIIb-~KOTO
HaliOHAJIbHOTO TEXHIYHOT'O YHIBEPCUTETY, 30KpPEMa, Iifl YaCc BUKOHAHHS Hay—KOBO-J0CJIiHOI pOOOTH
«BrcokonponyKTrBHI 6araToKaHalbHi aHaJIOro-uu@poBi cCaMoKanibpOBaHi CUCTEMU MOHITOPUHIY I CHHXPOHHOIO
OTIpall0BaHHS HU3bKOYAC-TOTHUX CUTHaiB» N2 nepxk. peectpauii 0120U002205 (1.01.2020 - 31.12.2022 pp.). MeTo10
IycepTauifiHoi poOOTH € MiBUIIEHHS JIiHITHOCTi XapaKTepUCTUKU BiITBOPEHHS y cucTeMax IudpoBoi peecTparii
aHaJIOroBUX curHais Ha 6asi ALITI i ITATIT i3 BaroBoto HaA/IMIIKOBICTIO. O6’€KT HOCiI>)KeHHs — npolLec GOpMYyBaHHS

BHCOKOJIiHIIHOI XapaKTe-~pUCTUKU BiATBOPEHHS aHasorosux curnaiiis y CLIP. [IpegMmeT nocigKeHHs —



PO3pO6JIeHHS] METOIiB IiABUIIIEHHS JIiHIHOCTI Bifj~TBO—~peHHs aHanorosux curHazuiB y CLP Ha 6a3i ALIT i IJAIT i3
BaroBOI0 HA/JINIIKO-BICTIO. Y AucepTaLiiiHill po6OTi IOCTaBIeHO i BUPIlIeHO aKTyasbHY 33/1a4y IiABULIEHHS
JIiHIAHOCTi XapaKTePUCTUKHU BiITBOPEHHS y CUCTEMax LUPPOBOi peecTpallii aHajloroBUX cUrHaiB Ha 6asi ALITT i
LIAIT i3 BaroBoo HaAJ/IMIIKOBICTIO. OCHOBHMM HayKOBUM PE€-3yJIb—~TaTOM € CTBOPEHHS METOIB MiABUIIEHHS
JIiHIHOCTI XapaKTEePUCTUKY BiITBO—PEHHS CUCTEM LIUPPOBOI peecTpallii aHaJ0rOBUX CUTHAJIB LISIXOM
3acrocyBaHHs ALITT i LIATI i3 BaroBoo HaJJIMIIKOBICTIO, @ caMe: yIepllie 3alIPpOIIOHOBAHO METO, I00YJ0BU CUCTEMU
udpoBoi peectpatiii i3 migBUIIEeHOIO JiHINAHICTIO XapaKTePUCTHKU BiITBOPEHHSI aHAJIOTOBUX CUTHAJIIB Ha 6a-3i ALITI
IIPUCKOPEHOT0 TIOPO3PSIHOTO BPiBHOBAKEHHS 13 BarOBOIO HAMJIMIIKOBICTIO; YIOCKOHAJIEHO: 0 METOJ CTBOPEHHS
cTpymoBoro 1JAIl Ha HETOYHUX eJIEMEHTaX, 110, Ha BiMiHY Bif] iCHYIOUMX MigXO0JiB, IIJISIXOM 3aCTOCYBaHHS BaroBoi
HAJIJINIIKOBOCTI [O3BOJII€ OTPUMATH HEPO3PUBHY XapaKT€PUCTUKY BiZITBOPEHHS aHAJIOTOBUX CUTHAJIIB; O MifXif, 1O
o6y oy ALIl IpHCKOPEHOTro NOPO3PSIHOIO BPiBHOBAXXEHHS, 1110, HA BiIMiHY Bifl iCHYI0YMX, O3BOJISIE€ MiABUILIATU
J0T0 WIBUAKO/IIO 1O IOTPIGHOrO PiBHS LIISIXOM OOGI'PYHTYBaHHS 3HAY€HHS OCHOBY HAAJIMIIKOBOI O3ULIIMHOI
CHCTEMHU YUCJIeHHS; 0 MeTog, 11o6ynosu LIATl Ha HETOYHUX eJleMeHTaX, 1110, Ha BiAMiHY BiJ iCHYIOUHMX MiJXO0/iB,
IO3BOJISIE OTPUMATH HEPO3PUBHY XapaKTEPUCTUKY BiITBOPEHHSI LIJISIXOM 3aCTO~CYBAaHHS [1IOTPiOHOr0 3HAYEHHS
OCHOBU Ha/IJIMIIKOBOI O3UIIINTHOI CUCTEMU YUCIIEHHS; IiCTaB MOAJIbIIOTO PO3BUTKY MiAXiA Mo mobynoBU
MIXPOKOCMYTOBUX MiJICU~JII0BAYiB [IOCTIHHOTO CTPYMY IJIs MIBUAKOZ 109X LJATT i3 BaroBooo HaIMIIKOBICTIO,
11o0yJ0BaHMX Ha [I€PETBOPI0O-Bayax KO -CTPYM i3 3aCTOCYBAHHSM [IBOTAKTHOI CTPYK-TypU. [IpakTHyHe 3HaYeHHS
OJlEp>KaHUX pe3ysbTaTiB. OTprMMaHi Iifl yac HanM-CaHHs AUcepTaLilHOI poOOTH HAYKOBi I10JI0KEHHS CIIPUSIIIN
PO3POGJIEHHIO i CTBOPEHHIO BUCOKOJIHIHUX 6araTopo3psiHAX aHaIoro-uuposux cucreM. OCHOBHUMU
[IPaKTUYHUMU pe3ysbTaTaMU [IpY LbOMY € TakKi: 1) 3alIpOIIOHOBaHO PEKOMEH allii I[0/10 CTBOPEHHS CUCTEMU
1udpoBoi peecTpaliii aHaJIOrOBUX CUTHAJIIB i3 MiABUIIEHOIO JiHiIHICTIO XapaKTepUCTUKU BilTBOpeHHs Ha 6a3i ALITT i
LIATT 3 BaroBoo HaJIMMIKOBICTIO; 2) 3aXUILEHO MTaTEHTaMM YKpaiHU 3alTpONIOHOBAHI CXEMHI peasisallii: 0 IBOTaKTHOTO
BHCOKOJIiHiliHOTO 6ydepa Harpyry; 0 MUPOKOCMYTOBOTO BUCOKOJIiHIHHOTO IBOTAKTHOTO IIEPETBOPIOBAYA CTPYM-
CTPYM i3 3a3eMJIECHHUM HaBaHTaXXEHHSIM; O JpKepeJia OlIOpHOI Hallpyru Ha 6a3i reHepaTopa CTPyMy 3 KOMIIEHCallielo
TEeMIIEPATYPHOro gpeny; 0 BUCOKOJIIHIMHNUX BiIOMBAadiB CTPYMY 3 BUCOKMM Ta HAJBUCOKAM BUXiIITHUMU ONOPaMHU.
OCHOBHI HayKOBi pe3yJIbTaTh Ta NPAKTUYHI peKoMeHalji BripoBamkeHo Ha TOB MAMTEK ITJIIOC, 30kpema,
METO/IM MiJIBUILIeHHS JIiHIHHOCTi XapaKTepUCTUKU BiITBOPEHHS CUCTeM IMMPOBOi peecTpallii aHaJIOTOBUX CUTHAJIIB
mgxoM 3actocy—-BaHHsa ALTT i IJAIT i3 Barosoro HaJJIMIIKOBICTIO, PEKOMEH AL [OJ0 CTBOPEHHS TAKMX CUCTEM, a
TaKOXX CXEMHI peasisalii: IBOTaKTHOrO BUCOKOJIIHIMHOro 6ydepa Halpyry, IMMPOKOCMYrOBOTO BUCOKOJIHIMHOTO
IBOTaKTHOTO IIEPETBOPIOBaYa CTPYM-CTPYM i3 3a3eMJIEHHUM HaBaHTAKEHHSIM, JIKepeJsia OIIOPHOI Harpyry Ha 6asi
reHepaTopa CTpPyMy 3 KOMIIEHCAlliel0 TEMIIEPAaTypHOro Apeidy, BUCOKOiHIMHUX BilOUBAUiB CTPYMY 3 BUCOKUM Ta
HaJBMCOKMM BUXiIHUMU OIIOpaMu (aKT BIPoBaaXeHHs Bif 06.09.22 p.), a TakoXX y HaBYaJIbHUH NIpoLieC Ha Kadenpi
004K CIIOBAIBHOI TEXHIKM BiHHUIIPKOTO HAI[iOHAIbHOTO TEXHIYHOT'O YHIBEPCUTETY B Me>KaxX BUKJIATIaHHS IYCLUILIIH
«Komm'iorepHa esniekTpoHika», «JIiHilHi iHTerpanpHi cxemu», «AHasnoro-1udposa TeXHika» (aKT BIPOBA>KEHHSI Bil
1.09.2022 p.).

2. Ph.D. thesis: 157 p., 3 tables, 64 figures, 111 references The dissertation work was carried out by the applicant
during 2017-2021 in accordance with the scientific direction of the Department of Computer Technology of the
Vinnytsia National Technical University in particular during the research work «High-performance multi-channel
analog-digital self-calibrated monitoring systems and synchronous processing of low-frequency signals»,
registration number 0120U002205 (January 1, 2020 - December 31, 2022). The aim of the dissertation work is to
increase the linearity of the reproduction characteristics in digital recording systems of analog signals based on
ADCs and DACs with weight redundancy. The object of the study is the process of forming highly linear
characteristics of reproduction of analog signals in the digital registration system. The subject of the research is
the development of methods for increasing the linearity of analog signal reproduction in digital registration system
based on ADCs and DACs with weight redundancy. In the dissertation work, the urgent task of increasing the
linearity of the reproduction characteristics in systems of digital registration of analog signals based on ADC and
DAC with weight redundancy is set and solved. Scientific novelty of the obtained results. The main scientific result
is the creation of methods for increasing the linearity of the characteristics of reproduction systems of digital



registration of analog signals by using ADCs and DACs with weight redundancy, namely: - for the first time, a
method of building digital registration system with increased linearity of analog signal reproduction characteristics
based on an ADC of accelerated bit-by-bit balancing with weight redundancy was proposed; - improved: - a
method of creating a current DAC based on imprecise elements, which, unlike existing approaches, by applying
weight redundancy allows you to obtain an inseparable characteristic of analog signal reproduction; - an approach
to the construction of an accelerated bit-by-bit balancing ADC, which, unlike the existing ones, allows to increase
its speed by substantiating the value of the basis of the redundant positional counting system; - the method of
constructing a DAC based on imprecise elements, which, in contrast to existing approaches, allows obtaining an
integral reproduction characteristic by substantiating the value of the base of the redundant positional counting
system; - the approach to the construction of broadband DC amplifiers for high-speed DACs with weight
redundancy, built on code-to-current converters using a push-pull structure, was further developed. Practical
significance of the obtained results. The scientific provisions obtained during the writing of the dissertation
contributed to the development and creation of highly linear multi-bit analog-digital systems. The main practical
results are the following: 1) recommendations for creating a system for digital registration of analog signals with
increased linearity of playback characteristics based on ADC and DAC with weight redundancy are proposed; 2)
the proposed circuit implementations are protected by Ukrainian patents: - two-cycle high-linear voltage buffer; -
broadband high-linear two-stroke current-current converter with a grounded load; - reference voltage sources
based on a current generator with temperature drift compensation; - highly linear current reflectors with high
and ultrahigh output resistances. The main scientific results and practical recommendations were implemented at
MAYTEK PLUS LLC, in particular, methods of increasing the linearity of the reproduction characteristics of
systems of digital registration of analog signals by using ADCs and DACs with weight redundancy,
recommendations for the creation of such systems, as well as schematic implementations of: two-cycle highly
linear voltage buffer, broadband high-linear two-stroke current-current converter with a grounded load, a
reference voltage source based on a current generator with temperature drift compensation, high-linear current
reflectors with high and ultra-high output resistances (implementation act dated 06.09.2022), as well as in the
educational process at the Department of Computing of the Vinnytsia National Technical University within the
scope of teaching the disciplines «Computer Electronics», «Linear Integrated Circuits», «Analog-Digital
Technology» (implementation act dated May 20, 2023).
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Bsacue IlpisBume Im'st [To-6aThKOBI Maprutiok TeTsiHa Bopucieta

TOJIOBH pajgu

BnacHe IlpizBume Im's I10-6aTbKOBI Mapruniok TersHa Bopucisna

TOJIOBYIOYOrO Ha 3acCimaHHi

BiagmoBizasibHU 32 MiATOTOBKY IBanuyk fIpocyias Bosionumuposny

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




