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KoMnoHeHTH Ta NpuCTpoOi CUCTEMHUX 6araTopo3psiHUX IIePeTBOPIOBayiB Gpopmu iHpopMallii 3 BaroBoio

HaJIJIMIITKOBICTIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Components and devices of system multibit information form converters with weight redundancy

Pedepar yKpaiHCBKOIO:

O6'eKT IOCIIPKEHHS - IpoLeC (PYHKLIOHYBAHHS CUCTEMHUX 6araToOpO3psiHMAX EPETBOPIOBayiB popmu iHpopmalii
3 BaroBOIO HAJJIMIIKOBICTIO, @ TaKOXK (QYHKIIOHYBaHHSI KOMIIOHEHTIB CUCTEMHUX 6araTopo3psiHUX [1epeTBOPIOBAYiB
¢opmu iHdopmariii. Meta poboTu - po3pobdka 6a30BUX KOMIIOHEHTIB CUCTEMHUX 6araTopo3psAHUX [1ePETBOPIOBAYiB
dbopmu indopmatiii, ix KOMI'IOTEPHE MOZEJIIOBAHHS, CTBOPEHHS Ta NOCJIiIKeHHSI MaKeTHUX 3pa3KiB. Po3pobiieHo Ta
IOCJIIIKEeHO MaTeMaTUYHi MOJeJli HU3KA KOMIIOHEHTIiB CUCTEMHUX 0araTopo3psAHUX IIEPeTBOPIOBadiB (popmu
indopmatiii, 30kpeMa 6a30BMX aHAJIOTOBUX KOMITOHEHTIB: ITiZICUII0BaYiB IIOCTIHOTO CTPyMY, 6Y(PEPHUX €JIEMEHTIB,
[IepeTBOPIOBAYiB CTPYM-HAIIpyra TOIO. MaTeMaTU4YHi Mofeli 6yJI10 JOCTiIKEHO 3aC00aMy MAaTEMAaTUYHOTO
MOJeJIIOBaHHS, 30Kpema B cepenoBunii MathCAD, a afekBaTHICTh IIEpeBipeHO IUISIXOM CXEMO TEXHIYHOTO
MOJIeJIIOBaHHA B cepeposuili MicroCAP. [loBenieHo, 10 3aCTOCYBaHHS Y TPOMDKHUX i BUXiTHOMY KacKagax
CIIelliali30BaHUX Bifj0UBaUiB CTPYMY [O3BOJISIE 3HAYHO 3MEHIINUTY KOeillieHT HeJliHiHUX CIIOTBOPEHb [0 PiBHS
?0,001% Ta nigBUIIMTY WBUIKOAi0. PO3p06sieHO HAbip CTPYKTYpHUX Ta NPUHLMUIIOBUX CXe€M 6a30BMX KOMIIOHEHTIB
6araTopo3psIAHUX MepeTBOpoBaviB hopmu iHbopMaIlii 3 Baropo HaJJIMIIKOBICTIO, 30KpeMa: MifCUII0BavYa
IIOCTiIHOTO CTpyMy, O6y(pepHOro nifcusoBaya, IepeTBopoBaya CTpyM-Harnpyra. 3alipolloHOBaHi METOAM CXEMHOI
opraHizaltiii siiep BUCOKOJIIHIHNUX 6y(epHUX NPUCTPOIB, 5IKi € CXEMOTEXHIYHOI OCHOBOIO J1J15 [100y10BU Oy epHUX
[IPUCTPOIB i3 3aJaHNMU XapaKTEPHUCTUKAMU. 3alpOIIOHOBAHO OPUTiHAJIbHI PIlIEHHS MiABUILEHHS HaBAaHTaKyBaJIbHOI
3[1aTHOCTI 6y(EepHUX MPUCTPOIB Ta 3MEHIIEHHS CTPYMY 3CYBY HYJIS. 3alIpOIIOHOBAHO OPUTiHAJIbHY CXEMHO-
(yHKLiOHaJIbHY OpraHisaliio gudepeHLifHOro nificuioBaya NOCTiINHOrO CTPyMY, 110 AO3BOJISIE peasi3yBaTu
MIPUCTPOI BiANIOBIAHO 1O CUCTEMHUX BUMOT. [IpOBEI€HO KOMII'IOTEPHE MOZEJIOBAaHHS 6a30BUX aHAJIOTOBUX
KOMITOHEHTIB: MiJICUJII0BaYiB [IOCTIHHOTO CTPyMy, OydepHUX eJIeMEeHTIB, [IepeTBOPIOBaYiB CTPyM-HaIpyTa TOLIO.
MogenoBaHHS BUKOHYBAJIOCh B cepenosulli MicroCAP. 3a pe3ysbTaTaMy MOJEIIOBAHHS OTPUMAHO
XapaKTEPUCTUKU 6a30BMX KOMIIOHEHTIB ATl MoCinoBHOro HabJIMXXEHHS, SIKi HE IIOCTYNAIOThCS 3AKOPLOHHUM
aHazoram. Po3po6s1eHo Ha IOCiIpKeHO MaKeTHi 3pa3Ku 3rafaHux pucTpoiB. CTBOPEHO Ta JOCJiIPKEHO MAKETH
cucteMHux 6azatopo3psgHux AlIT 3 BaroBoio HaJJIMIIKOBICTIO, 30KpeMa CUCTEMHOTO 6a3aTopo3psaHoro ALIIT 3
BaroBOIO HA/JIMIIKOBICTIO 31 3MiHHMMU TPUBAJIOCTSIMU TaKTiB Ta 6araTOpPO3psiIHOTO BUCOKOJIiHiNIHOro AL
CJIigKyBasbHOTO TUIly. Pesynpratu H/IP 103BOMSAIOTH CYTTEBO 3MEHIIUTH BaPTIiCTh Ta 30iJIbIIUTY HALINHICTB i
IIBUJIKOZIO SIK 6e3110cepeHbO [IPUCTPOIB aHaIoro-1udppoBoro NepeTBOPeHHs, Tak i CUCTEM B LiJIoMy 6e3
JI0JIATKOBUX KartiTanoskiagens. BATOBA HAJIJIUIIKOBICTb, CUCTEMHUI ALITI, TIEPETBOPIOBAYI GOPMU
THOOPMALII, ALIIT CJIAKYBAJIBHOT'O TUITY, AL 31 BMIHHVMU TPUBAJIOCTAMMU TAKTY.

Pedepar aHIJIiHCBKOIO:

Object of research - the process of functioning of system multibit information converters with weight redundancy,
as well as operating components of the system multibit information converters. Purpose - to create a theoretical
framework and practical guidelines for the development of components and devices of system multibit
information converters using weight redundancy, implementation of the developed structures as models. The
analysis of the current state of the art multi-bit system PFI is held. The requirements for the analog - digital device
measurement systems, recording and signal processing are studied. The structural implementation and operation
of modern high-linearity converters is analyzed. The components of conversion errors are analyzed.
Categorization of analog devices for analog - digital and the requirements to their static and dynamic



characteristics are taken. Principles of construction of analog devices with high bandwidth based on current
conveyors are studied. The ways of constructing of the analog nodes ADC and DAC using two-stroke structures
are analyzed and advantages and disadvantages of this approach are identified. Approaches to the construction of
the base element analog nodes information converters - DC amplifier are reviewed. The circuit arrangement and
the peculiarities of the inverter amplifier resistances are analyzed. The theoretical basis of improving of the
accuracy and speed of multibit PFI system through the use of weight redundancy is studied. Generalized
structures of the channel of the multibit self-calibrating measurement, recording and signals processing system
are considered. A number of structures using ADC weight redundancy, in particular ADC with charge
redistribution, cyclic ADC and tracking type ADC are proposed. Calibration algorithms of the converters with
weight redundancy are proposed also. Software to simulate the operation and evaluation of the static and dynamic
characteristics of the proposed structures of the ADC was developed.
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X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Azapos Onekciit IMUTPpOBUY
Boromosnos Cepriii BiTanilioBuy
l'apnara Bosnogumup AHaTOINOBIY
['ymeniok Poman CeprifioBuy
Jynauk Osnekcangp BikroposBud
Hinenko Muxaino Bonogyumuposuy
3axapuyeHko Cepriit MuxaitjoBud
Kanyk Onexkcangp Bomogumuposny
KonecHuk Ipuna CepriiBHa
KpuBory6eHko

[TaBnosuy Cepriit IropoBud
[Tonnenko Bosogyumup Muxannosnud
PonrranoB Bonogumup g
Pocoyk Anacracisg BonogumunpisHa
Cemepenko Bacuib [letpoBuy
Tapacosa Osbra MukosaiBHa
Tennuupkuii Muxaiino KOxuMoBu4
Yepusak Onexkcanap IBaHOBUY

Sluyk Bosmogumup €BreHinioBuy

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisIIBHOCTI

[TaBnos Cepriit BonogumMuposud




