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Pedepar:

1. O6’exTOM IHCEPTALiITHOTO JOCIIKEHHS € IIPOLLECH NIEPETBOPEHHS CUTHAJIB B cTpyMoBHUXx LIATI B siKMX
3aCTOCOBYIOTbCS T€EHEPATOPU OJIHAKOBUX PO3PSATHUX CTPYMIB, 1II0 KOMYTYIOTbCS Y BY3JIM PE3UCTUBHUX MATPULb.
Mera pucepTaliiiHOTO NOCIIiIKEHHS N0JIAra€e y MigBUIeHH] JIiHIHOCTI 6araTopo3psgHux HaanumkoBux LIAIT Ha
6a3i reHepaTopiB OJHAKOBUX CTPYMIB 32 PaxyHOK JOTPMMAaHHS IIPUHLUILY CYIIE€pPIIO3UlLlii Bar po3psifiiB y Aiana3oHi

BUXiIHOTO CUTHAJY, & TAKOXK BUKOPUCTAHHS iHIIMX aHAJIOTOBUX BY3JIiB 3 MiABUIIEHOIO JiHilHicTIO. [1if yac poboTu



HaJ, IMCEePTAali€l0 BUKOPUCTOBYBAINCH METOAU JOCTiIKeHb, ki 6azyBanucs: Ha Teopii ALIT i ITAIT, Teopii niHiliHKX
iHTerpajibHUX CX€M, TeOpii €JIEKTPUYHUX KiJl i CUTHAJIIB, METOZAX BBEIEHHS BaroBoi HAJJIMIIKOBOCTI ¥
nepeTBoploBavi popmu iHdpopmalii, MeTogax no6yJ0BM IBOTAKTHUX OydepiB HANIPYTy, ABOTAKTHUX I1iJICHUIIIOBAYiB
[IOCTITHOTO CTPYMY, METOZAX NOOYAOBU TEPMOCTA0IIBHUX IPKEPEJ IOCTIMHOrO CTPyMy i Hanpyru. TeopeTryHi
pe3yJIbTaTy: BIeplle 3alPOIIOHOBAHO METO 06y 0BYM 6aratopo3psagHux LIATT i3 BaroBoo HaJJIMIIKOBICTIO 3
KOMYTAlli€l0 OJJHAKOBUX CTPYMIB Yy By3JIM PE3UCTMBHOI MaTPULi, B IKUX 3aCTOCOBYIOTLCSI TEHEPATOPHU PO3PIAHUX
CTPYMIB i3 BUCOKMMU Ta HaJJBUCOKMMMU BUXIITHUMU OIIOPaMHU, 110 AO3BOJISIE JOTPUMYBATUCS IPUHLUITY
CyIepno3ulii Bar po3psfiB B ialla30Hi BUXiJHOTO CUTHAJY Ta iCTOTHO 3MEHIINTU NOXUOKY IU(EepPeHLiHOI
HEJIiHIHOCTI XapaKTePUCTUKY NIEPETBOPEHHS. YIOCKOHAJIEHO MATEMATUYHY MOJENb ISl PO3PaXyHKy CEKLIMHNX
pesucTuBHUX MaTpullb LIATI 3ayexHo Bif, Tuny KoHQirypatiii Ta XxapakTepUCTUK HaIJIMIIKOBOI CUCTEMU YUCJIEHHS,
sIKa BUKOPUCTOBYETBCS, 10 JO3BOJIsIE IPOBOIUTY PO3PAaXyHKU CEKLITHMX MAaTPHULb [J1 NOBLIBHUX HAIJIIIKOBUX
cucTeMm uncieHHs. OTpumay NoJajblioro pO3BUTKY METOAY MiABUIIEHHS TOYHOCTI IIMPOKOCMYTOBUX
BHUCOKOJIHIHUX IBOTAKTHUX MiJCUII0BAYiB [TIOCTIHOIO CTPYMY 32 PaXyHOK 3aCTOCYBaHHS CKJIAJIEHUX
TPaH3UCTOPIB, IPUHLUIIY ITiJJCUIEHHS CTPYMiB Ta 3BOPOTHUX 3B’S13KiB I10 CTPYMY, 110 AO3BOJISIE 301JIBIIUTH iX
JIiHIAHICTb Ta HABAHTAXYBAJIbHY 3[JATHICTb i ABOTAKTHUX Oy(epiB HANPYyru 3a paXyHOK 3aCTOCYBAHHS CKJIAZE€HUX
TPaH3UCTOPIB Ta BHYTPIIIHIX 6alaHCHUX 3BOPOTHUX 3B'SI3KiB, 110 J03BOJIsIE 3011bINTY iX BXimHUE omnip. OTpuManu
[I0/IQJIBIIOrO PO3BUTKY METOIM NIOOYI0BU TEPMOCTA0I/IbHUX Fr€HEPaTOPiB MOCTIIHOTO CTPYMY i HAIIpyru i3
BMKOPHMCTaHHSIM HaIPyry IWYPYHU 3a60pOHEHOi 30HM HaMiBIIPOBiJHMKA 32 PAXyHOK 3aCTOCYBAaHHSI CKJIaAEHUX
TPaH3UCTOPIB, BiOMBAUiB CTPYMY i JOIaTKOBUX 3BOPOTHUX 3B'SI3KiB, 110 JO3BOJISIE 301/IBIINTHY X TEPMOCTAOINIBbHICTD
Ha 2-3 nopsaxu. [IpakTUyHi pe3ysibTaTy NOJAraloTh y po3po6Lii CTPYKTYPHUX Ta IPUHIUIIOBUX €JIEKTPUYHUX CXEM!
6araTopo3spsaHux (14-20 nBifikoBuX po3psigiB) cTpymoBux LIAIT i3 BaroBoio HaiJIMIIKOBICTIO, 10 BUKOPUCTOBYIOTHCS
17151 TeHEPYBaHHS BUCOKOJIIHITHUX CUTHAJIIB; BACOKOOMHMX I'€HEPATOPiB PO3PSIAHUX CTPYMIB (BUXinHUM omip 107-
109 Om) pns HapgmmkoBux LIATI, 3aBsiku YoMy 30€epiraeTbCsi IPUHLIUI CYIepIIo3ullii Bar po3psiB B Aiana3oHi
BUXITHOT'O CUTHAJLY IiJi 4ac iX [IEpeMUKaHHS; IIUPOKOCMYTOBUX BUCOKOJIHIHHYX NBOTAKTHUX ITiICUIIOBAYiB
IIOCTITHOTO CTPYMY 3 OaJIaHCHMMU 3BOPOTHMMU 3B'sI3KaMU (HEJIHIMHICTb BUXiZHOTO cTpymy 10-8 A B ianasoHi
BUXiIHOTO cUrHaiy +1 MA), a TaKOX CTPYKTYpHi Ta IPUHLMIIOBI €JIEKTPUYHI CXeMU IBOTAKTHUX Oy(epiB Hanpyru
(BxigHuii omip 1-10 T'OM); TepMOCTabiIbHUX IpKepeJI IIOCTIHHOTO CTPYMY i HAlIpYIy i3 BUKOPHCTaHHSIM Halpyru
LIMPYHY 3a00pOHEHOI 30HM HaMiBIPOBifHUKA (TemnepaTypHuil koedinient 0,006-0,3ppm/°C). OTpumani
pe3yJIbTaTy JOMOBHUIM TaKOX IPOrPaMU TaKMX HABYaJIbHUX OUCLHUILIIH, SK «JIiHilHI iHTerpasibHi CXeMU», 110
BUKJIQJIA€THCS CTyIEHTaM 6aKayiaBpaTy, «AHaIOro-uu@poBi CUCTEMI», 110 BUKJIATAETHCS CTyIeHTaM MariCTepchbKoi
MiArOTOBKY, Ta «AHANIOrO-1MAPOBi MPUCTPOi KOMII'IOTEPHUX CUCTEMY, 1110 BUKJIAIAETHCS MiIFOTOBKYU JOKTOPIB
dinocodii Hanpsimy 123 «Komm'iotepHa imxeHepis». Came Lii pe3ysbTaTyd JUCEePTaLifHOrO AOCiIPKEHHS, 0
HalliJIeHi Ha PO3B'sI3aHHSI KOHKPETHUX 33/1a4 PO3PO06JIEHHS Ta BUKOPUCTaHHS iH(YOpMaLiliHO-BUMIPIOBAJIbHUX

CHCTEM, IIepefaHi 14 BpoBamkeHHs y TOB MAWTEK IJIIOC.

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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