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1. Cucrema 1iudpoBoi peecTpaliii 3 BUCOKOJiHIMHUM BiATBOPEHHSIM aHAJIOTOBUX CUTHAJIiB Ha 6a3i HAJJIMIIKOBUX
AIIIT i LTATI

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

Pedepar:

1. Inceprauiiina po6ora: 157 c., 3 Tabi., 61 puc., 111 mxepen IucepTaliiina poboTa 3zilicHI0BasIOCs 3100yBayem
npotsirom 2017-2021 pp. BifIoBiIHO L0 HAYKOBOTO HANPSIMKY Kadenpy 0641 CI0BalIbHOI TEXHIKMA BiHHUIIE-KOTO
Hal[iOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY, 30KpeMa, Iifl 4aC BUKOHAHHS Hay—KOBO-JOCiHOI pOOOTH
«BrcokomnponyKTrBHI 6araTokaHaybHi aHaJIo0ro-uudpoBi camokanibpoBaHi CUCTEMU MOHITOPUHTY i1 CHHXPOHHOTO
OIIpallOBaHHS HU3bKOYAC-~TOTHUX CUTHaJiB» N2 nepsk. peectpanii 01200002205 (1.01.2020 - 31.12.2022 pp.). MeToto
IYCepTaLifHOi pOOOTH € MiJBULIEHHS JiHIHOCTI XapaKTePUCTUKU BiITBOPEHHS y CUCTeMax 1(pPpoBOi peecTpalii
aHasIoroBux curHaiis Ha 6asi ALITT i ITAIT i3 BaroBoto HaIMIIKOBICTIO. O6'€KT HocimKkeHHs — mponec GOpMyBaHHS
BHCOKOJIIHIMIHOI XapaKTe-~pUCTUKU BiATBOPEHHS aHasorosux curiaiis y CLIP. [IpegmeT nociimKeHHs —
PO3pO6JIEHHS] METO/IIB iABUILLIEHHS JIiHITHOCTI Bifj~TBO—peHHs aHanorosux curHanis y CLP na 6a3zi ALIT i IJAIT i3
BaroBOIO HAJJIMIIKO-BICTIO. Y OucepTaliiiHiil poO0Ti NOCTaBJIEHO i BUPIIEHO aKTyasbHY 3a4a4y MiABULIECHHS

JIiHIAHOCTI XapaKTepUCTUKY BiITBOPEHHS y cUCTeMax LUQPPOBOi peecTpallil aHajloroBux curHasis Ha 6asi ALITT i



LIAIT i3 BaroBoo HaA/IMIIKOBICTIO. OCHOBHMM HayKOBUM PE€-3yJIb—~TaTOM € CTBOPEHHS METOIB IiABUIIEHHS
JIiHIMHOCT] XapaKTePUCTUKU BiATBO-~PEHHS cucTeM U@ POBOi peecTpallii aHaIOrOBUX CUTHAJIB HIJISIXOM
3acrocyBaHHs ALITT i LIATI i3 BaroBoo HaJJIMIIKOBICTIO, @ CaMe: yIepllie 3alIPpOIIOHOBAHO METO, I0OYJ0BU CUCTEMU
udpoBoi peecTpaliii i3 mifgBUIEeHO0 JiHIAHICTIO XapaKTepPUCTHKU BiITBOPEHHS aHAJIOTOBUX CUTHAJIIB Ha 6a—3i ALITI
IIPUCKOPEHOTO MTOPO3PSALHOTO BPiBHOBKEHHS i3 BAarOBOIO HAJJIMIIKOBICTIO; YAOCKOHAJIEHO: O METOJ, CTBOPEHHS
cTpymoBoro LJAIl Ha HETOYHUX eJIeMEHTaX, 110, Ha BiMiHY Bif] iCHYIOYMX MigXO0iB, IJISIXOM 3aCTOCYBaHHS BaroBoi
HAJJIMIIKOBOCTI 03BOJIsSIE OTPUMATH HEPO3PUBHY XapaKTePUCTUKY BilTBOPEHHSI aHAJIOTOBUX CUTHAJIB; O MiAXxif 0o
no6ynosu ALITT NprCcKOpeHOro NOPO3psAHOTO BPiBHOBAXKEHHS, 1110, HA BiAMiHY Bif] iCHYIOUMX, JO3BOJISIE MiIBUIIATU
[10r0 WIBUAKO/IIO 1O NOTPIGHOrO PiBHS LIISIXOM OOGIPYHTYBaHHS 3HAY€HHS OCHOBYU HAJIMIIKOBOI O3ULIIMHOI
CHCTEMHU YUCJIeHHS; 0 MeTog, 11o6ynoBu LIATl Ha HETOYHUX eJlIeMEHTaX, 1110, Ha BiAMiHY BiJ, iCHYIOUMX MiJXO/iB,
IO3BOJISIE OTPUMATH HEPO3PUBHY XapaKTEPUCTUKY BiITBOPEHHSI LJISIXOM 3aCTO~CYBaHHS [IOTPiOHOTO 3HAYEHHSI
OCHOBU H/JINIIKOBOi O3ULIIHHOI CUCTEMHU YUCJIEHHS; AiCTaB MTOAANBLIIOr0 PO3BUTKY MiAXin 70 nodynosu
MIXPOKOCMYTOBUX MiJICU~JII0OBAYiB IIOCTIHHOTO CTPYMY IJIs MIBUAKOZ 104X LJAII i3 BaroBoxo HaJINIIKOBICTIO,
11o6yJ0BaHMX Ha [I€PETBOPIO-Bauax KO -CTPYM i3 3aCTOCYBAaHHSM [IBOTAKTHOI CTPYK-TypU. [IpaKTHYHE 3HaYEHHS]
OJlep>KaHUX pe3ysbTaTiB. OTprMMaHi Iifl Yac HanM-CaHHs OUCepTaliiHOI poOOTH HAYKOBi II0JIOKEHHS CIIPUSIIIN
PO3pOOJIEHHIO i CTBOPEHHIO BUCOKOJIIHIHHUX 6araTopo3psiHUX aHanoro-uu@posux cuctem. OCHOBHUMU
[IPaKTUYHUMU pe3yJbTaTaMU [IpY LJbOMY € TaKi: 1) 3alIpOIIOHOBaHO PEKOMEH ALl I[0/10 CTBOPEHHS CUCTEMU
11poBOi peecTpaliii aHaJIOrOBUX CUTHAJIIB i3 MiABUIIEHOIO JiHIIHICTIO XapakTepUCTUKU BilTBOpeHHs Ha 6a3i ALITT i
LIATI 3 BaroBoo HaJJIMIIKOBICTIO; 2) 3aXUILEHO NIaTeHTaMU YKpaiHy 3alpOIIOHOBAaHI CXeMHI peasizaliii: 0 JBOTaKTHOTO
BHCOKOJIiHiliHOT0 6ydepa Halrpyry; 0 MUPOKOCMYTOBOTO BUCOKOJIiHIHOTO IBOTAKTHOTO IIEPETBOPIOBAYA CTPYM-
CTPYM i3 3a3€MJIECHHUM HaBaHTAXXEHHSIM; O JpKepeJia OIIOPHOI HAallpyryu Ha 6a3i reHepaTopa CTPyMy 3 KOMIIEHCALli€lo
TeMIIepaTyPHOro Apeidy; 0 BUCOKOIIHITHUX Bij0MBaviB CTPYMY 3 BUCOKMM Ta HaIBUCOKUM BUXiJHUMU OIIOPAMHU.
OCHOBHi HayKOBi pe3y/IbTaT! Ta MPaKTUYHI peKoMeH allji BriposaakeHo Ha TOB MANTEK ITJIIOC, 30kpema,
METOU MifBUIIEHHS JiHINHOCTI XapaKTepUCTUKU BiITBOPEHHS cucTeM 1UQPOBOi peecTpallii aHaJIOTOBUX CUTHAJIIB
mgxoM 3actocy—-BanHa ALIT i IJAIT i3 Barosoro HaJIMIIKOBICTIO, pEKOMEH AL OO0 CTBOPEHHS TAKMX CUCTEM, a
TaKOXX CXEMHi peasti3alii: IBOTAKTHOTO BUCOKOJIiHITHOTO 6y(epa Hanpyru, MUPOKOCMYTOBOTO BUCOKOJIHITHOTO
IBOTaKTHOTO [1IepPETBOPIOBaYa CTPYM-CTPYM i3 3a3eMJIEHHUM HaBaHTaKEHHSIM, JiKepeJia OIIOPHOI Halpyru Ha 6asi
reHepaTopa CTpPyMy 3 KOMIIEHCAlLi€l0 TEMIIEPATypHOro Apeidy, BUCOKOiHIMHUX BiOUBAaYiB CTPYMY 3 BUCOKUM Ta
HaJ|BMCOKMM BUXiIHUMU OIIOpaMU (aKT BIPoBaaXeHHs Bif 06.09.22 p.), a TakOX y HaBYaJIbHUH NIpoLeC Ha Kadenpi
004K CII0BAIBHOI TEXHIKM BiHHMIIPKOTO HAI[iOHAILHOTO TEXHIYHOIO YHIBEPCUTETY B MeKaxX BUKJIATIAaHHS IYCLUILIIH
«Komm'iorepHa esnekTpoHika», «JIiHilHi iHTerpanbHi cxemu», «AHanoro-udpoBa TeXHiKa» (aKT BIPOBAIKEHHSI Bif
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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