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Pedepar:

1. O6’eKT mOCimKeHHSs — ITPOLeC IIEPETBOPEHHS €JIEKTPUYHUX CUTHAJIB y €JIEKTPOHHUX KOJIaX aHAJIOTOBUX
IIPUCTPOIB Ha 6a3i JBOTAaKTHUX IIMPOKOCMYTOBUX ITiJICUJIIOBAYiB [IOCTIIHOTO CTPpyMy. MeTo1o fucepTaliitHoi po6oTu
€ IiABUIIEeHHS NpoAyKTUBHOCTI ALl NOpO3psAAHO-CIlifKyBaJIbHOIO BPIBHOBKEHHSI LIJISIXOM YBEJI€HHSI
iHpopMaLiiiHOI HaANINIIKOBOCTI. J]0 OCHOBHUX METOJiB AOCIiI)KEHHS HaJIeXKaTh: METO, TOOYIOBU
6aratopospspHux AlIl nopo3psgHOro BpiBHOBaXXEHHS Ta CJIiKyBaJIbHOI'O TUITY, METO]] €EBpUCTUYHOTO CUHTE3Y
€JIEKTPOHHHUX CXEM; METO]] CTBOPEHHS All-cucTeM; cxeMOTexHIYHi MeTo 1 0Oy J0BY aHAJIOTOBUX NIPUCTPOIB;

METO[, KOMH’IOTepHOI‘O MOJIENIOBAHHSA €JIEKTPOHHNX CXEM i3 BUKOPUCTAHHAM CYy4dCHUX iHTeTpOBaHI/IX TIaKEeTiB



MIPUKJIAAHUX IPOTPaM CXEMOTEXHIYHOTO aHani3y. TeopeTuyHi pe3ysbTaTy: yieplie 3alpOIIOHOBAHO METO],
HigBUIIEHHS NTPOAYKTUBHOCTI ALIIT i3 BAaroBo HaJJIMIIKOBICTIO IIJIIXOM 3aCTOCYBaHHS TOPO3PSAHOTO Ta
CJIiIKYBaJIbHOTO BPiBHOBa)XEHHS 3 BaroBOIO HAJIMIIKOBICTIO; Y OCKOHAJIEHO METO/, OOy IOBY BUCOKOJIHIMHUX
IBOTaKTHUX OyQepiB HANIPyry, 110, Ha BiMiHY BiJl iCHYIOUMX MigXOAiB, 32 PaXyHOK ABOTAKTHOI OpraHisatiii 703BoJsie
CYTT€BO 3HMU3UTHU AAUTUBHY IIOXMOKY CXEMU Ta y paMKax BUXIIHOrO Aiara3oHy BUAIATY 1 OLiHUTY TOTEHLiHHI
PiBHI cTaTUYHUX OXMUOOK, 30KpeMa, IIOXUOKY JIiHIHOCTI SIK Y pe>XKUMi Majloro, Tak i BeJIMKOro CUrHaiB; AicTanu
[IOQ/IBIIOTO PO3BUTKY: Mozesi AUX i @UX mrpoKoCMyroBUX BUCOKOJIIHIMHUX JBOTAKTHUX IiICUIIOBAYiB
IIOCTIfHOTO CTPYMY, @ TAaKOXK aHAJIOTOBUX BY3JIiB Ha iXHill OCHOBI i3 32CTOCYBaHHSIM KOMITIOTEPHOTO
CXEMOTEXHIYHOTO aHai3y, 0 YMOXKIMBUAJIO IPOTHO3YBAHHS XapaKTEPUCTUK KaHaiy All-niepeTBOpeHHS; aHAIiTUYHI
BUPA3U 15 [IepPEeJATHUX XapaKTEPUCTUK II€PETBOPIOBAYiB CTPyM-HAIIpyra Ta Halpyra-Halpyra, y SKAX BpaXOBaHO
BXiZJHi OITIOPU IBOTAKTHUX IiICUJII0BAdiB CTPYMY, & TaKOX iHIIi YNHHUKY, 10 BIUINBAIOTb HA PEXKUMU POOOTH CXEM.
[TpakTuyHi pe3ysnbTaTy: 1) 3aIIpOIIOHOBAHO PEKOMEH/Iallii 010 MPOEKTYBAHHS BUCOKO-TIPOYKTUBHUX ALIIT
[IOPO3PSIIHO-CJIiIKyBaJIbHOIO BPIBHOB)KEHHSI, @ TAKOK IXHIX aHAJIOrOBUX BY3JI1iB Ha 6a3i JBOTaKTHUX CTPYKTYP,
CTaTWYHI i IMHAMIYHI XapaKTE€PUCTHKU SKUX JO3BOJISIIOTh BUKOPUCTOBYBATH iX y 6araTopo3psiIHMX aHAJIOTO-
MPPOBUX CUCTEMAX, 30KPEMA, B aHAJIi3aTOpi MapaMeTpiB 3ByKOBUX TPAaKTiB; 2) pO3p0O0JIEHO HU3KY MPAKTUYHUX
pilieHs, 3aXUIIeHUX IaTeHTaMU YKpaiHy, 30KpeMa, PYHKLiOHAJIbHUX i IPUHLIUIIOBUX CXEM JABOTAaKTHUX
IiICU/II0BaYiB IIOCTIHOTO CTPYMY, BXiIHUH OMIp SIKUX MO>KHA BUOMPATH Bif[IOBiAHO 4O CUCTEMHUX BUMOT, a TAKOX
6J10KiB TapaMETPUYHOTO i KOMIIEHCAL[ITHOrO KOPUTYBAaHHS 3CYBY i Ipendy CTpyMy HyJIs, SIKi B KOMIIEKC]
3aCTOCOBYIOTbCS 1151 TI00Y0BYU BUCOKOJIiHITHMX aHAJIOTOBUX MIPUCTPOIB; 3) pO3p06I€HO MPAKTUYHI CXeMU
BHCOKOJIiHiMHMX OypepHUX NpUCTPOIB Ha 6a3i JBOTAaKTHUX CTPYKTYP, [100YI0BAHMUX Ha TPAaH3UCTOPAX Pi3HOTO TUITY
IIPOBiIHOCTI, CTaTU4Hi XapaKTEPUCTUKU SIKUX MOXYTb OYTH HEiIEHTUYHUMMU i He BUMaraloTb [IPUIIacyBaHHS, a
TaKOX [TapaMeTPUYHOI0 KOPUT'YBaHHS CTPYMY 3CYBY HYyJIS; 4) 3alIPONIOHOBAHO CUCTEMY LIU(POBOi peecTpallii
aHaJIOrOBUX CUTHAJIB i3 MiABUILIEHOIO CTabiIbHICTIO METPOJIOTIYHNX XapaKTePUCTHK, sKa 3abe3leyye MiHiMizalio
noxnO0K All-TiepeTBOpEHHS], HE3aJIeXKHO Bif, BIVIMBY YMHHUKIB HAaBKOJIMIIHBOI'O CEPEIOBUIIA; 5) 3alIPOIIOHOBAHO
IIMPOKOCMYTOBUH [IBOTAKTHUM MifiCUIIIOBAY MTOCTITHOTO CTPYMY 3 HU3bKUM T€MIIEPAaTYpHUM Apeiidpom Ha 6asi
[I€PETBOPIOBAYIB CTPYM-CTPYM, 110 MOK€ BUKOPUCTOBYBATHUCS SIK MiCUIIIOBAY MTOTY>KHOCTI [1J11 BUCOKOJIHIMHUX
aHaJIOrOBUX MIPUCTPOIB; 6) po3p06I€HO BUCOKOWBUIKICHUI OydepHU IpUCTpill Ha 6a3i ABOTAKTHOrO MifcuiIoBaya
CTPYMY, SIKAI Ma€ BUCOKY JIHIMHICTb NIepefaTHOI XapaKTEPUCTHKU B IIMPOKOMY Hiara3oHi 4acToT. OCHOBHI HAyKOBi
pe3yJIbTaTU Ta NPaKTUYHI peKoMeHAallil BIpOBaIpKeHO y BinHuLbKilN Ta XMenbHULBKIN ¢inisx TOB «MeTan
Xonpuar Tpeiay», a TaKOX y HaBYaJIbHUI ITpouec Ha kadenpi 06unCIoBaIbHOI TeXHIKM BiHHUIIBKOTO

HalliOHAJILHOT'O TEXHIYHOTO YHIBEPCUTETY.

2. The object of research is the process of converting electrical signals in electronic circuits of analog devices
based on broad-band push-pull DC amplifier. The aim of the dissertation is to increase the performance of the
successive approximation ADCs by introducing of information redundancy. The main methods of research are: the
method of building of successive approximation ADCs and tracking type ADCs, the method of heuristic synthesis of
electronic circuits; method of creating AC systems; schematic engineering methods of analog device’s building; a
method of computer modeling of electronic circuits using modern integrated packages of applied programs for
circuit analysis. Theoretical results: for the first time, a method of increasing the performance of an ADC with a
weight redundancy by using successive approximation and tracking balancing with a weight redundancy was
proposed; the method of building highly linear push-pull voltage buffers has been improved which, unlike existing
approaches, due to the push-pull organization allows you to significantly reduce the additive error of the circuit
and within the output range to identify and evaluate the potential levels of static errors, in particular, the linearity
error as in the mode of small and large signals; received further development: the amplitude-frequency
characteristic and phase-frequency characteristic models of broadband high-linear push-pull direct current
amplifiers as well as analog nodes based on them with the use of computer circuit analysis which made it possible
to predict the characteristics of the analog-digital conversion channel; analytical expressions for the transfer
characteristics of current-to-voltage and voltage-to-voltage converters which take into account the input
resistances of push-pull current amplifiers as well as other factors affecting the operating modes of the circuits.



Practical results: 1) recommendations for the design of high-performance successive approximation ADCs as well
as their analog units based on push-pull structures are proposed. The static and dynamic characteristics of such
structures allows use them in designing of multi-bit analog-digital systems; 2) a number of practical solutions have
been developed in particular functional and principle schemes of push-pull DC amplifiers, the input resistance of
which can be selected in accordance with system requirements, as well as blocks of parametric and compensatory
correction of zero current shift and drift which are used in a complex for construction of high-linear analog
devices; 3) practical schemes of highly linear buffer devices based on push-pull structures built on transistors of
different types of conductivity whose static characteristics may not be identical and will not require matching and
devices for parametric adjustment of the zero offset current, have been developed; 4) a system of digital
registration of analog signals with increased stability of metrological characteristics is proposed. It ensures
minimization of analog-digital conversion errors regardless of the influence of the environment; 5) a broadband
push-pull direct current amplifier with low temperature drift based on current-current converters was built. It is
used as a power amplifier for highly linear analog circuits; 6) a high-speed buffer device based on a push-pull
current amplifier which has a high linearity of the transfer characteristic in a wide frequency range has been
developed. The main scientific results and practical recommendations were implemented at the Vinnytsia branch
and Khmelnytskyi branch of LTD «Metal Holding Trade», as well as in the educational process at the Department
of Computer Engineering of the Vinnytsia National Technical University.
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