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Pedepar:

1. O6’eKT HOCTiI)KEHHS — IPOLLEC IEPETBOPEHHS €JIEKTPUUHUX CUTHAIB y €JIEKTPOHHUX KOJIaX aHAJIOTOBUX
IIPUCTPOIB Ha 6a3i JBOTAKTHUX IIMPOKOCMYTOBUX ITiTICUIIIOBAYiB ITOCTIHHOTO CTPyMy. MeTo10 iucepTaniitHoi po60oTu
€ MigBUIIEeHHS NPOAYKTUBHOCTI ALl MOpO3psAnHO-CIlifKyBaJIbHOTO BPiBHOBOKEHHS LIJISIXOM YBEIEHHS
iHopmaniitHoi HaAINIKOBOCTI. J]0 OCHOBHUX METO[IiB OCJIIIPKEHHS HaJleXaTb: MeTO, 100y 10BU
6aratopo3psaaHux ALl mopo3psaHOro BpiBHOBa)KEHHS Ta CJIiAKYBaJIbHOTO TUIY, METOJ, EBPUCTUYHOTO CUHTE3Y
€JIEKTPOHHUX CXEM; METO[ CTBOPeHHs All-cucTteM; cxeMOTexHIYHI MeToy o6y J0BY aHAJIOTOBUX IIPUCTPOIB;
METOJ], KOMITIOTEPHOT'O MOJEJIIOBAHHS €JIEKTPOHHUX CXEM i3 BUKOPUCTAHHSIM Cy4aCHUX iHTETpOBaHUX NIaKeTiB
MIPUKJIAAHYX [IPOrPaM CXEMOTEXHIYHOTO aHasi3y. TeopeTuyHi pe3ysbTaTh: yiepue 3alporOHOBAHO METO],
niguileHHs nNpoayKTuBHOCTI ALIT i3 BaroBoo HAAIMIIKOBICTIO HIJISIXOM 3aCTOCYBAaHHS IIOPO3PSILHOTO Ta

CJIiIKYBaJIPHOTO BPiBHOBa)KE€HHS 3 BaroBOO HAJJIMIIKOBICTIO; YJOCKOHAJIEHO METOJ, [100y10BY BUCOKOJIHITHMX



IBOTaKTHUX OyQepiB HANPyry, 110, Ha BigMiHY BiJl iCHYIOUMX MigXOMiB, 32 PaXyYHOK ABOTAKTHOI OpraHisatii 703Bossie
CYTT€BO 3HU3UTHU AAUTUBHY IIOXMOKY CXEMU Ta y paMKax BUXIIHOrO Aiarna3oHy BUAIIATY 1 OLiHUTH OTEHLiHH]
PiBHI cTaTUYHUX IOXMOOK, 30KpEMA, ITIOXUOKY JIiHIHOCTI SIK Y pe>XKUMi Majloro, Tak i BeJIMKOro CUTHaJiB; AicTanu
MOJAJIbIIOr0 PO3BUTKY: Mozesi AUX i UX mupoKOCMyroBUX BUCOKOJIIHIHUX JBOTAKTHUX MiJICHUITIOBAYiB
IIOCTifHOTO CTPYMY, @ TAaKOXK aHAJIOTOBUX BY3JIiB Ha iXHill OCHOBI i3 3aCTOCYBaHHSIM KOMITIOTEPHOTO
CXEMOTEXHIYHOTO aHaJi3y, 0 YMOKINBUAJIO TPOTHO3YBAHHS XapaKTEPUCTUK KaHaiy All-niepeTBOpeHHS; aHAIiTUYHI
BMPa3Hu [JIs1 IepeJaTHUX XapaKTEePUCTUK IIEPETBOPIOBAYiB CTPYM-HAIIpyra Ta Halpyra-Halpyra, y sSikix BpaxoOBaHO
BXiZJHi OITIOPU IBOTAKTHUX IiICUJII0BAdiB CTPYMY, & TAKOX iHIIi YNHHUKY, 1O BIUIMBAIOTb HA PEXKUMU POOOTH CXEM.
[TpakTuyHi pe3ysbTaTy: 1) 3aIIpOIIOHOBAHO peKOMEH Iallil 010 TPOEKTYBaHHS BUCOKO-TIPONYKTUBHUX ALITT
[IOPO3PSIHO-CIIiIKyBaJIbHOIO BPIBHOB)KEHHSI, @ TAKOXK IXHIX aHAJIOrOBUX BY3J1iB Ha 6a3i JBOTaKTHUX CTPYKTYP,
CTaTWYHI i IMHAMIYHI XapaKTE€PUCTUKU SKUX JO3BOJISIIOTb BUKOPUCTOBYBATH iX y 6araTOpPO3psiIHNX aHAJIOTO-
1(PpPOBUX CUCTEMAX, 30KPEMA, B aHAJI3aTOPi MapaMeTpiB 3ByKOBUX TPAKTIB; 2) PO3PO06JI€HO HU3KY IPAKTUYHUX
pillleHb, 3aXUIIeHUX aTeHTaMU YKpaiHy, 30KpeMa, PYHKILiOHAJIbHUX i IPUHLIUIIOBUX CXEM ABOTAaKTHUX
iICU/II0BAYiB IIOCTIHOTO CTPYMY, BXiIHUH OMIp SIKUX MO>KHA BUOMPATH Bif[IOBiAHO 4O CUCTEMHUX BUMOT, a TAKOX
6JI0KiB IapaMETPUYHOrO i KOMIIEHCALITHOTO KOPUTYBAHHS 3CYBY i Ipeiidy CTpyMy HYJIS, Ki B KOMILJIEKC]
3aCTOCOBYIOTHCS [1J15 [100YIOBY BUCOKOJIHITHMX aHAJIOTOBUX IIPUCTPOIB; 3) pO3p00JIeHO IPAKTUYHI CXeMU
BUCOKOJIiHilIHMX O6y(pepHUX NPUCTPOIB Ha 6a3i JBOTAaKTHUX CTPYKTYP, 100YIOBAHMX HA TPAaH3UCTOPAX Pi3HOTO TUITY
IIPOBiHOCTI, CTAaTUYHi XapPaKTEPUCTUKU SIKUX MOXKYTb OYTH HEiI€HTUYHUMMU i HE BUMaraloTb [IPUIIACyBaHHS, a
TaKOX I1apaMeTPUYHOT0 KOPUTYBAHHS CTPYMY 3CYBY HyJISI; 4) 3alIpPOIIOHOBAHO CUCTEMY LIM(POBOi peecTpallii
aHaJIOrOBUX CUTHAJIB i3 NiBUILIEHOIO CTabiIbHICTIO METPOJIOTIYHUX XapaKTePUCTHK, sKa 3abe3leyye MiHiMizallio
noxu60K All-niepeTBOpEHHs], He3aJIeXXHO BiJ] BIUVIMBY YMHHUKIB HABKOJIMIIHBOTO CEPEJIOBULIA; 5) 3alIPOIIOHOBAHO
IIMPOKOCMYTOBUI ABOTAKTHUH MiZICUIII0BAY MOCTIMHOTO CTPYMY 3 HU3bKMM TeMIIEPATypHUM Jpeiidom Ha 6asi
[IEPETBOPIOBAYIB CTPYM-CTPYM, LJO MOKE BUKOPUCTOBYBATHUCH SIK MiJICUII0OBAY IIOTY>KHOCTI [1711 BUCOKOJIiHITHUX
aHaJIOrOBUX IIPUCTPOIB; 6) po3p06J1€HO BUCOKOMBUIKICHU OydepHUIl IpUCTpill Ha 6a3i ABOTAKTHOrO MifcuIoBayda
CTPYMY, KW Ma€ BUCOKY JIHIMHICTb NlepeJaTHOI XapaKTePUCTMKU B LIMPOKOMY iara3oHi 4yacToT. OCHOBHI HAyKOBI
Pe3yJIbTaTU Ta NPaKTUYHI peKoOMeHAallil BIPOBaIpKEHO y BinHMLBKIN Ta XMenbHULBKIN ¢inisax TOB «Meran
Xonpuar Tpeiny», a TaKOX y HaBYaJIbHUI ITpoliec Ha Kadeapi o6uncIoBaIbHOI TeXHIKM BiHHUIIBKOTO

HalliOHAJILHOT'O TEXHIYHOT'O 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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