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Components and devices of system multibit information form converters with weight redundancy
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O6'eKT IOCIIPKEHHS - IpoLeC (PYHKLIOHYBAHHS CUCTEMHUX 6araToOpO3psiHMAX EPETBOPIOBayiB popmu iHpopmalii
3 BaroBOIO HAJJIMIIKOBICTIO, @ TaKOXK (QYHKIIOHYBaHHSI KOMIIOHEHTIB CUCTEMHUX 6araTopo3psiHUX [1epeTBOPIOBAYiB
dopmu indopmauii. MeTa pob0TU - CTBOPEHHS TEOPETUYHOTO MiAIPYHTSI Ta IPAKTUYHUX PEKOMEHIALIIN [1J1s
PO3POOKM KOMIIOHEHTIB Ta MPUCTPOIB CUCTEMHUX 6AraTOPO3psIAHUX epeTBOPIoBaydiB popmu iHpopmaliii i3
3aCTOCYBaHHSIM BaroBoi HAJIMIIKOBOCTI, peasi3alisi po3po6yieHuX CTPYKTYp Y BUIJIsii MakeTiB. [IpoBeneHo aHai3
Cy4aCHOTO CTaHy TeXHiKM cucTeMHux 6araropo3psgHux [1P]. BusHaueHo BUMOrU 10 aHAIOr0-IU(PPOBUX IPUCTPOIB
B CUCT€Max BUMIpPIOBaHHS, peecTpalii Ta 06po6ku curHamiis. [IpoaHanizoBaHO CTPYKTYPHI peasisallii Ta IPpUHLUNN
(PYHKIIOHYBaHHS Cy4aCHUX BUCOKOJIiHIIHUX NTepeTBOPIOBaviB. BU3HAU€HO CKIIA[OBi OSIBU MOXUOOK [1€PETBOPEHHS
Ta MMPOAHaJII30BaHO IIJISIXU ii 3MeHIIeHHs. 31ificHeHO Kiacu@ikallilo aHaJoroBux IMPUCTPOIB IJ151 aHAJIOTO-
MPPOoBUX cXeM Ta CHOPMYJIBOBAHO BUMOTH IO iX CTATUYHUX i JUHAMIYHUX XapaKTepUCTUK. Po3rissHyTO
IPUHLMNY NOO6YA0BY aHAJIOTOBUX IIPUCTPOIB i3 MIXPOKOI0 CMYTOI0 MTPOITyCKaHHS HA OCHOBI CTPYMOBUX KOHBEEDIB.
[TpoaHasnizoBaHo HUISIXY OOY0BY aHanorosux By3siB ALITT, LIATT i3 BUKOPMCTaHHSIM JIBOTAKTHUX CTPYKTYP,
BM3HAUEHO IepeBary i Heylosiky Takoro nigxoay. Po3risiHyTo nifxony om0 no6ynoBu 6a30BOTO €J1eMEHTa
AHAJIOTOBUX BY3JIiB IepEeTBOPIOBaYiB popmu iHPopmalii - HifcuioBada NoCcTifHOro cTpymy. [IpoaHasnizoBaHO
CX€MHY OpraHisallilo Ta 0CO6JIMBOCTI (PyHKLIOHYBaHHS MiJiCUII0BaYya [1epeTBOPIoBavya onopis. Po3pobieHo
TeOpeTHUYHe MiAIPYHTS MifBULLEHHS TOYHOCTI Ta IWBUIKOAIi cucTeMHuX 6araropo3psnHux [1P] 3a paxyHoK
3aCTOCYBaHHS BaroBoi HaAJIMIIKOBOCTI. PO3IJISIHYTO y3arajbHeHi CTPYKTypU KaHauliB 6araTopo3psiHUX CUCTEM
BMMipIOBaHHS, pPeecTpallii Ta 06POOKY CUTHAIIB, 110 CAMOKaiOpyoThes. Po3pobieHo Hu3Ky cTpykTyp ALIT i3
3aCTOCYBaHHSIM BaroBoOi HaJIJIMIIKOBOCTI, 30Kpema ALITI 3 nepeposnoninom 3apazny, nukiidyaux ALTT ta ALTI
CJIiAKYBAJIPHOTO TUITy. 3alIPOIIOHOBAHI aIFTOPUTMU KaliOpyBaHHS IIEPETBOPIOBAYiB 3 BArOBOIO HAIJINIIKOBICTIO.
Po3rsngnyTi nutaHHg no6ynoBy nudposoi yactuHy AL c1ifKy BajibHOTO TUIly. PO3po6sieHOo IporpaMHe
3a6e3Me4YeHHs 1711 MOJIeJII0BaHHSI POOOTU Ta OLiHIOBAHHS CTaTUYHUX i JMHAMIYHMX XapaKTepPUCTUK

3alpornoHOBaHuX CTPYKTyp ALIL

Pedepar aHIJ1iiCBKOIO:

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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