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Pedepar:

1. Inceprauiiiniil po6oTa pucBsIYeHa po3po61ii METOy Ta 3aC00iB reHepyBaHHS ITUJIKOMOAIOHNX CUTHATIB
nifBuUIEHOI JiHiHOCTI Ha 6a3i LIATI i3 HU3bKOIIITYEBUM KOAYBAaHHSIM. MeTOI0 JOCiIKeHb € IIOKPaLeHHS
JIiHIAHOCTI LN POBUX reHepaTOPiB NUJIKONOIOHNUX CUTHAJIB, 10 BilPi3HSAIOTHCS Bif] iCHYIOUMX 3aCTOCYBAHHSIM
HU3bKOIJIITYEBOrO KOAYBaHHS Ha OCHOBI LIAIT i3 Barosow HaAIMIIKOBICTIO. [IpoBeneHO aHasli3 iCHyl049Mx
MaTeMaTU4YHUX Mogeel IiiTdiB y LIAIT Ta mokasaHo iX HEJJOCKOHAJICTh Ta HETOYHICTb. PO3IJISIHYTO HEraTUBHUN
BILJIMB IJITYiB Ha AMHaMiyHi moxu6ku B LIATI Ta Ha mBUAKiCTh LI-A nepeTBopeHHsI. 3alIpONIOHOBaHO METOS,

3MEHIIEHHS IJIiTUiB y reHepaTopax NWJIKONOLiOHNX CUTHAJIB MifBUIIEHOI JiHiIMHOCTI. CKIaZeHOo Ta MPOaHai30BaHO



MaTeMaTu4Hy MojeJb IiiT4iB B LIAIT i3 BaroBoxw HaAJIMUIKOBICTIO. JIOBEIEHO NOLIBHICT 3acTOCyBaHHs LIAIT Ha
ocHOBi CYBH, 30KkpemMa p-KoZiB 30J10T0i pornopliii Ta p-koziB ®iboHaydi. 3arporoHOBaHO METOJ, I00YL0BU
MIBUAKOM{IOUMX JIIYUIIbHUKIB i3 BUKOPUCTAaHHIM MoAuQikoBaHoi cuctemu yrucaeHHs Pibonayui (M@-cucrtemu
YUCJIEHHS), 1[0 JO3BOJISI€ PO3MUPUTHU [1ialla30H Jiu6M Ta 3BMEHIIUTU KiJIbKICTh 061agHaHHS. OLiHEHO e(DEKTUBHICTD
3aCTOCYBaHHS BaroBOi HAJJIMIIKOBOCTI [J1s 3MEHIIEHHS piBHA I71iT4iB y LJAIT Ta 3ar1porioHOBaHO ONTUMAJIbHI
IapaMeTpy CUCTEM YMCJIEHHS], HA OCHOBI sIKuX 1106ynoBaHo LIATI. Po3po6seHo 3arasbHi CTPYKTYPHI CXeMU KOXHOTO
BUJY JIIYMJIbHUKA Ta CTPYKTYPHI CXEMU iX OKpeMUX po3psifiB. PO3p006JIeHO CTPYKTYPHI i IPUHLIMAIIOBI CX€MU
IBOTaKTHUX IiCUIIOBaYiB OCTiHHOrO cTpymy (II1I1C) 3 mapaMeTpUYHMM KOPUTYBaHHSIM 3CYBY HYJIS Ta 3 BXiTHUM
KAaCKaJIOM Ha M0JIbOBUX TPAH3UCTOPaX. 3alIPONIOHOBAHO CTPYKTYPHY OPraHi3allilo FeHepaTopiB aHaJIOrOBUX
CUTHAaJIiB Ha OCHOBI iboHauyieBoro LIAIT Ta 3 BUKOPHMCTaHHSM HIBUIKOiI0YMX (PiOOHAYUiIEBUX JIUNIBHUKIB.

Po3po6s1eHO TporpamHi 3aco6u /1151 MOZIEJIIOBaHHS POOOTHU MIBUAKOAI0UNX (HiOOHAUYIEBUX JIIYUIIBHUKIB.

2. This dissertation work is devoted to the development of methods and means of high linearity ramp generation
based on DAC with low-glitch coding. The aim of the research is to improve the linearity of digital ramp
generators, which differs from the existing in application of low-cellular coding based on DAC with weight
redundancy. The analysis of existing mathematical models of glitches in DAC was performed and their
imperfection and inaccuracy are shown, which limits the possibility of their usage in the development and analysis
of DACs and systems based on them. The impact of glitches on the dynamic errors in the DAC and on the speed of
bitwise analog-to-digital conversion is considered and their negative effects on the dynamic characteristics of the
DAC are shown. The analysis of traditional methods and means of reducing glitches in DAC was performed and
their disadvantages were pointed out. The method for reducing glitches in high linearity ramp generators is
proposed, a feature of which is the use of low-glitch coding based on DAC with weight redundancy. The
mathematical model of glitches in DAC with weight redundancy has been proposed. The analysis of the specified
mathematical model was performed. The efficiency of the use of weight redundancy to reduce the level of glitches
in the DAC was evaluated and the optimal parameters of the numerical systems on the basis of which the DAC was
built were proposed. A modified Fibonacci calculus system (MF-system) is proposed for the construction of high-
speed counters, which is characterized by an extension of the digit range, which makes it possible to reduce the
number of equipment when constructing mentioned counters. The method for the construction of high-speed
Fibonacci counters in the MF-system of calculus of three types was proposed. The general schemes of the
structural organization of each type of counter and the schemes of the structural organization of their individual
digits have been developed. Structural and schematic diagrams for two-stroke DC amplifier have been developed.
The use of the proposed high-linear and high-speed two-stroke DC amplifier circuits will improve their static and
dynamic characteristics and multi-bit analog-digital systems as a whole. Recommendations for the design of
analog and digital ramp generators of high-line signals based on DAC with low-glitch coding were provided on the
basis of the methods and tools proposed in this work. The structural organization of the generators of the
specified analog signals based on the Fibonacci digital-to-analog converter and using high-speed Fibonacci
counters is proposed. The structural organization of such generators and the functional circuits of their meters
are described. The development of software for modeling the operation of high-speed Fibonacci counters is
described. The simulation confirmed analytically calculated characteristics.
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