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Pedepar:

1. O6’exTOM IHCEPTaLiliHOrO JOCiIKEHHS € IIPOLleCcy IIepeTBOPEHHS CUTHAJIB B cTpyMmoBux LIATT B sikux
3aCTOCOBYIOTbCSI TEHEPATOPHY OJIHAKOBUX PO3PSAHUX CTPYMIB, 1[0 KOMYTYIOTbCS Y BY3JIM PE3UCTUBHUX MaTPULb.
Merta nucepTauiiiHOro JOCiIKEHHS OJsArae y MiABUIEHHI JiHIHOCTI 6araTopo3psnHuX HagnumkoBux LIATT Ha
6a3i reHepaTopiB OAHAKOBUX CTPYMIB 32 paxyHOK JOTPHUMAaHHS IIPUHLNILY CYIepIIO3uLlii Bar po3psjiB y Aiana3oHi
BUXiJJHOTO CUTHaJly, & TaKO>K BUKOPUCTaHHSI iHIINX aHAJIOTOBUX BY3JIiB 3 MifBuUIleHO!o JiHilHicTIo. [Tin yac poboTu
HaJ, IACEPTalli€l0 BUKOPUCTOBYBAJIMCh METOAU NOCIiIKEHb, sKi 6azyBanucs: Ha Teopii AL i ITAII, Teopii siHiliHKX
IHTErpaJIbHUX CXEM, T€OPii eJIEKTPUYHUX KiJl i CUTHAJIIB, METOLAX BBEIEHHS BarOBOi HAMIJIMIIKOBOCTI y

nepetBopioBadi popmu iHdopmauii, MeTogax nodyJ0BM IBOTAKTHUX OydepiB HAIIPYTY, ABOTAKTHUX IIiJICHUIIIOBAYiB



IIOCTIfHOTO CTPYyMY, METOIaX IOOYI0BY TEPMOCTAOIIBbHUX IKepeJl IOCTIHOTro CTpyMy i Hanpyru. TeopeTuyHi
pe3yJIbTaTU: BIeplle 3alIPOIIOHOBAHO METO 100y 0B 6aratopo3psagHux LIATI i3 BaroBoo HaJJIMIIKOBICTIO 3
KOMYTAlli€l0 OJJHAKOBUX CTPYMIB Yy By3JIM PE3UCTMBHOI MAaTPULi, B IKUX 3aCTOCOBYIOTLCSI TEHEPATOPHU PO3PALHUX
CTPYMIB i3 BUCOKMMU Ta HaJBUCOKMMMU BUXITHMMU ONOPaMHU, IO AO3BOJISIE JOTPUMYBATUCS IPUHLUITY
cyneprnosuii Bar po3psiiB B Aiana3oHi BUXiJHOTO CUTHAJY Ta iCTOTHO 3MEHUIATY MOXUOKY nudepeHLiiHOol
HEJIHIHOCTI XapaKTePUCTUKYU IIEPETBOPEHHS. YIOCKOHAJIEHO MATEMATUYHY MOJEJb IJIS1 PO3PaXxyHKy CEKLIMHNX
pesucTtuBHUX MaTpullb LIATI 3ayexxHo Bif, Tuny KoHQirypatiii Ta XapakTepUCTUK HaIJIMIIKOBOI CUCTEMU YUCJIEHHS,
sIKa BUKOPUCTOBYETBCS, 10 LO3BOJIsIE IPOBOIUTY PO3PAaXyHKU CEKLIHMX MAaTPULb J1 NOBLIbHUX HANJIAIIKOBUX
crucTeM yucyaeHHsd. OTpuMany ojaabuioro po3BUTKY METOIM MiABUILEHHS TOYHOCTI ITMPOKOCMYTOBUX
BHACOKOJIHIHUX IBOTAKTHUX IiJJCUJII0OBAYiB [TIOCTIHOIO CTPYMY 3a PaXyHOK 3aCTOCYBaHHS CKJIAIEHUX
TPaH3UCTOPIB, IPUHLUIY MiJJCUIEHHS CTPYMiB Ta 3BOPOTHUX 3BS13KiB [10 CTPYMY, 11O AO3BOJISIE 301JIBIINUTH iX
JIiHIVHICTb Ta HABaHTAXXYBaJIbHY 3[aTHICTb i ABOTAKTHUX Oy(epiB HANPYTU 32 PaXyHOK 3aCTOCYBAaHHS CKJIQEHUX
TPaH3UCTOPIB Ta BHYTPIIIHIX 6alaHCHUX 3BOPOTHUX 3B'SI3KiB, 110 J03BOJIsIE 301/1bINTY iX BXinHUE onip. OTpumanu
[IO/IQJIBLIIOTO PO3BUTKY METOIM NIOOY0BU TEPMOCTA0IIbHUX F€HEPAaTOPiB MOCTITHOTO CTPYMY i HAIIpyru i3
BUKOPUCTAHHSM HANPyry LUPUHMA 3300POHEHOI 30HU HaMiBIPOBiIHMKA 32 PAXYHOK 3aCTOCYBAHHSI CKJIaIeHUX
TPaH3UCTOPIB, BiOMBAYiB CTPYMY i JOIaTKOBUX 3BOPOTHUX 3B'SI3KiB, 110 J03BOJISIE 301/IBIINTH X TEPMOCTAOINIbHICTD
Ha 2-3 nopsaxu. [IpakTUyHi pe3ysibTaTy NOJAraloTh y pO3po6Li CTPYKTYPHUX Ta IPUHIUIIOBUX €JIEKTPUYHUX CXEM!
6araTopo3psaHux (14-20 nBiliKoBUX PO3psifiB) cTpymoBux LIAIT i3 BaroBoo HaIJIMIMIKOBICTIO, 10 BUKOPUCTOBYIOTHCS
17151 TeHEPYBaHHS! BUCOKOJIHIMHMX CUTHAJiB; BUCOKOOMHMX F€HEPATOPiB PO3PSIAHUX CTPYMIB (BuXigHMit omip 107-
109 Om) pns HapmmkoBux LIATT, 3aBzsiku YoMy 30epiraeTbcst IPUHLIUI CyNepIo3ulLlii Bar po3psifiB B Aiana3oHi
BUXIIHOIO CUTHAJIy IiJ 4ac iX [IepeMUKaHHS; IIUPOKOCMYTOBUX BUCOKOJIIHIMHNX IBOTAKTHUX IiICUIIOBAYiB
IIOCTITHOTO CTPYyMY 3 6aJIaHCHUMU 3BOPOTHUMU 3B’s13KamU (HeJliHiHICTh BUXigHOTO cTpymy 10-8 A B miana3oHi
BUXiTHOTO CUTHaJy +1 MA), a TAKOX CTPYKTYPHIi Ta IPUHIMIIOB] €JIeKTPUYHI CXeMU IBOTAaKTHUX OydepiB HaNpyru
(BxigHuii onip 1-10 T'OM); TepMOCTabiIbHUX IpKEPEJI IIOCTIHHOTO CTPYMY i HANIPYTY i3 BUKOPHCTAaHHSIM Halpyru
IIMPYHY 3a00pOHEHOI 30HM HaMiBIPOBifHMKA (TemnepaTypHuil koedinient 0,006-0,3ppm/°C). OTpumani
PE3yJbTaTU SOIIOBHU/IY TAKOX IIPOTPAMU TAKMX HABYAJIBHUX NUCLMILIIH, SIK «JIiHiMHI IHTErpabHi cCXemMu», mo
BUKJIQJIA€ThCS CTyIeHTaM 6aKayiaBpaTy, «AHasoro-uu@poBi CUCTEMI», 110 BUKJIATAETHCS CTyleHTaM MaricTepchbKoi
MiArOTOBKY, Ta «AHANOrO-LM(MPOBi MPUCTPOi KOMI'IOTEPHUX CUCTEMY, 1110 BUKJIAIAETHCS MiITOTOBKYU JOKTOPIB
¢inocodii Hanpsamy 123 «Komm'iorepHa iHxeHepisi». Came Li pe3yIbTaTi JUCEePTALiIHOrO JOCTiIKEeHHS, 1[0
HalliJIeHi Ha pO3B’sI3aHHSI KOHKPETHUX 33/1a4 PO3POOJIEHHS Ta BUKOPUCTAHHS iH(POPMaLiitHO-BUMIiPIOBAIbHUX

CHCTEM, IIepefaHi 1 BposamkeHHs y TOB MAWTEK ITJIIOC.

2. The object of the dissertation research are the processes of signal conversion into current DACs in which
generators of the same bit currents are used, which are switched to the nodes of resistive matrices. The purpose
of the dissertation research is to increase the linearity of multi-bit redundant DACs based on generators of the
same currents by adhering to the principle of superposition of discharge weights in the output signal range, as well
as the use of other analog nodes with increased linearity. During the dissertation research methods were used,
which were based on: ADC and DAC theory, theory of linear integrated circuits, theory of electric circuits and
signals, methods of introducing excess weight in the form converter, methods of constructing two-stroke voltage
buffers, two-stroke DC amplifiers construction of thermostable sources of direct current and voltage. Theoretical
results: for the first time a method of constructing multi-bit DACs with weight redundancy with switching of
identical currents in resistive matrix nodes is used, which use discharge current generators with high and
ultrahigh output resistances. nonlinearity characteristics of the transformation. The mathematical model for
calculation of sectional resistive matrices of DAC depending on the type of configuration and characteristics of the
redundant number system used is improved, which allows to perform sectional matrix calculations for arbitrary
redundant number systems. Methods for improving the accuracy of broadband high-line two-stroke DC amplifiers
through the use of folded transistors, the principle of amplification of currents and current feedback, which allows
to increase their linearity and load capacity and two-stroke voltage buffers through the use of folded transistors
and internal transistors connections, which increases their input resistance. Methods for constructing



thermostable DC and voltage generators using the voltage of the band gap of the semiconductor through the use
of folded transistors, current reflectors and additional feedback have been further developed, which allows to
increase their thermal stability by 2-3 orders of magnitude. The practical results are the development of structural
and basic electrical circuits: multi-bit (14-20 binary discharges) current DACs with excess weight, used to generate
high-line signals; high-resistance generators of discharge currents (output resistance 107-109 Ohms) for excess
DACs, thus maintaining the principle of superposition of the weights of the discharges in the range of the output
signal during their switching; broadband high-line two-stroke DC amplifiers with balanced feedback (nonlinearity
of 10-8 A output current in the output signal range + 1 mA), as well as structural and basic electrical circuits of
two-stroke voltage buffers (input resistance 1-10 Gm); thermostable sources of direct current and voltage using the
voltage of the band gap of the semiconductor (temperature coefficient 0.006-0.3ppm / ° C). The results also
complemented the programs of such disciplines as "Linear integrated circuits" taught to undergraduate students,
"Analog-digital systems" taught to master's students, and "Analog-digital devices of computer systems" taught by
doctoral students philosophy of direction 123 "Computer Engineering". It is these results of the dissertation
research, which are aimed at solving specific problems of development and use of information and measuring
systems, transferred for implementation to LLC MATEK PLUS.
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