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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 50.37.17

Tema gucepranii:
1. AHanoro-uudpoBi TPaKTU NEPETBOPEHHS BUCOKOYACTOTHUX CUTHAJIIB 3 KOPUTYBAHHSIM HEJiHIHHOCTI

2. Analog-digital high frequency signals conversion paths with non-linearity correction

Pedepar:

1. O6'exT mOCHiIKeHHs - Ipo1ecu 06pO6IeHHSI BUCOKOYACTOTHUX CUTHAJIIB B aHAJIOrO-UU(MPOBUX TPAKTAX
KOMIT'IOTEPHUX CUCTEM; METOIO0 TUCEPTALIMHOI pOOOTHU € PO3IMPEHHS JUHAMIYHOTO Jjialla30Hy aHAJIOro-LIU(ppPOBUX
TPAKTiB KOMII'IOTEPHUX CUCTEM 0OpPO6IEHHSI BUCOKOYACTOTHUX CUTHAJIIB LIJIIXOM KOPUTYBaHHSI HEJiHIHOCTI
XapaKTePUCTUKU IIePETBOPEHHSI TPAKTIB; BUKOPUCTaHI METOAU Teopii aHanmoro-uudpoBoro nepeTBOPEeHHs Ta Teopii
CUTHAJIiB, Teopii BUNIaIKOBUX NPOLECiB; Teopii NOXUOO0K Ta Teopii HUPPOBOro 06pO6IEHHS CUTHAIIB; €BPICTUYHOTO
CHUHTE3Y; TEOPETUYHI pe3yIbTaTU: yIIEPILE 3aIIPOIIOHOBAHO METO, LM(POBOro KOPUTyBaHHSA HemiHiltHOCTI ALIT BU-
CWTHAJIIB, IKUH BUKOPHCTOBYE riCTOrpaMHe OLiHIOBaHHS OudepeHLiapHOi HeliHiHOCTI 3 06pob6ieHHIM Yy 6a3uci
YaCTOTHO-BIOPSIKOBAaHUX (PYHKLIH YoJia; yAI0CKOHAJIEHO MaTeMaTU4Hy MoJesb HesiniiHocTi ALIT BY-curnasntis,
sIKa, 32 paXyHOK BUKOPUCTaHHS 6a3ucy IUCKpeTHUX PyHKUiN Oyp'e, BpaxOBye BILJIMB KOKHOTO PiBHS KBAHTYBAHHS
Ha HEJIIHINHICTL TPAKTy; OTPUMAHO HOBI aHAJIITUYHI BUPa3u [1Jig OLiHIOBAaHHA IMHAMIYHOTrO Aianazony AT 3

KOPUTYBAaHHSM, 5Ki BpaXOBYIOTb HEJIIHINHOCTI XapaKT€PUCTUKY [TIEPETBOPEHHS, IaPaMETPU BXiJHUX CUTHAJIIB i



TOYHICTb (POPMYBAHHS IIONPABOK; YLOCKOHAJIEHO METO, aHAJIOrO-L1(POBOTro NepeTBOpeHHs: BU-curHaiis 3
IOIABaHHSM BY3bKOCMYTOBOIO IIyMy. [IpakTU4Hi pe3ysbTaTy - po3po06JieHo iHKeHepHy MeTOOuKy 1mooynosu ALT
[IepeTBOPEHHSI BUCOKOYACTOTHUX CUTHAJIIB, SIKA /1aJ1a MOXJIMBICTh CTBOPIOBATH KOMII'IOTEPHI cucTeMu LU(PPOBOro
06po6eHHs BU-curuasiis 3 MIMPOKUM JUHAMIYHUM [1ialla30HOM; PO3POOJIEHO CTPYKTYPY 6azoBoro AlITl
[apajesibHOTO TUITY; PO3PO6JIEHO Ha OCHOBI TaGIMYHO-aITOPUTMIYHOTO METOy IOOY0BH CTPYKTYPY Ludpo-
aHaJIOroBOro reHeparopa TecToBux curHaiiB AT Ha 6a3i NpuHLMITY KyCKOBO-JIiHilIHOI anpokcrmaliii; po3pobieHo
cTpykTypy ALIT nepetBopeHHs1 BU-curHasis, B IKOMy 3aCTOCOBYIOTbCSI METOZ, LU(PPOBOrO KOPUTYBAHHS
HestiHiliHOCTI ALIT, a TakoX po3p0o6yIeHO 6JI0K-CXeMY anropuTmy KasiopysaHHs XII AIIT; po3po6yieHo CTPYKTypy
AIT nepetBopeHHs BU-curHasis Ha 6a3i MoadiKoBaHOTO METOY aHaIoro-LU(POBOro epeTBopeHHs BYU-
CHTHAJIIB 3 JOIaBaHHSIM JOaTKOBOIO IIYMOIIO/iIGHOTO CUTHAIY, 110 XapaKTePU3YEThCS IIMPOKUM JUHAMIYHUM
Iiara3soHOM; CUHTE30BaHO aJITOPUTM B3a€EMHUX CIIEKTPAJIbHUX NepeTBOpeHb Youma-Pyp'e, YHUKHYBIIN TIPU LIbOMY
peanizauii anropurmy IO s BuxigHux curnanis ALT; cTBopeHo fitodi makeTHi 3pa3ku ALT neperBopenns BU-
CcUrHaJiB 3 BUKopucTanHsaM 6asoBux BIC ALIIT ¢pipm Venta Ta Analog Devices. CTyIiHb BOPOBaIK€HHS - Pe3yJibTaTu
Ta NPaKTU4Hi peKoMeHalii BposampkeHo y ITAT "Mask" i y BIHHUIIEKOMY LIEHTPi TEXHIYHOTO 06CJIyrOBYBaHHS Ta
excryaraunii TOB "ATpakoM”, a TakoX y HaBYaJIbHOMY IIPOLieCi Y BIHHNIIEKOMY HallilOHaJIbHOMY TEXHIYHOMY
yHiBepcuTeTi Ha Kadenpi TeJeKOMYHIKaliiHUX cucTeM i TesebadyenHs. Cdepa (rasmyspb) 3aCTOCYBaHHS -
iHpopMalliiiHO-BUMIpIOBaIbHI CUCTEMU MBUAKOIIJIMHHUX TEXHOJIOTIYHUX MPOLIECiB, KOMIT'IOTEpHi cuctemu BY-

CUTHAJIIB Y CKJIaJli PaZiOTEXHIYHNUX KOMILJIEKCIB i TEJIEKOMYHIKaLIITHUX MEPEXK.

2. Object of research - the processes of processing high-frequency signals in an analog-digital paths of computer
systems; the aim of the thesis is to expand the dynamic range of the analog-to-digital paths of computer systems
for processing high-frequency signals by correcting the nonlinearity of conversion characteristic paths; methods
used theory of analog-to-digital conversion and signal theory, the theory of stochastic processes; theory of errors
and the theory of digital signal processing; heuristic synthesis; The theoretical results the first time proposed a
method of digital linearity correction analog-to-digital path of RF signals, which uses histogram differential
nonlinearity estimation with further processing in the basis of frequency-ordered Walsh functions; The
mathematical model of a nonlinear ADT RF signals, which, through the use of the basis functions of the discrete
Fourier transform, takes into account the impact of each level quantization linearity path; obtain new analytical
expressions for the evaluation of the dynamic range of the ADT correction, which take into account the
nonlinearity of conversion characteristic parameters of input signals and the accuracy of the formation of the
amendments; Improved methods of analog-to-digital conversion of RF signals by adding an narrow-band noise-
like signall. Practical results - engineering design methodology for constructing the ADT conversion of high-
frequency signals, which made it possible to create a computer system for digital processing RF signals with a wide
dynamic range; develop a framework of basic parallel type ADC; develop a framework for the digital to analog
generator test signals ADT based on the principle of piecewise linear approximation; to develop the structure of
the ADT conversion RF signals, which uses a digital method of correcting non-linearity of the ADT, and develop a
flowchart of calibration CP ADT, while the wide dynamic range achieved tract; develop structure ADT converting
RF signals based on a modified method of analog-to-digital conversion of RF signals by adding an additional noise-
like signal, which is characterized by a wide dynamic range; synthesizing algorithm mutual spectral Walsh-Fourier
transformations, avoiding the implementation of FFT algorithm for the initial signal ADT; create an operating
model samples ADT convert RF signals using basic LSI ADC firms Venta and Analog Devices. The degree of
implementation - results and best practices implemented in APM "Mayak" in Vinnitsa center of maintenance and
operation of LLC "Atracom", as well as in the educational process in Vinnytsia National Technical University at the
Department of Telecommunication Systems and Television. scope (industry) of application - information-
measuring system of fast processes, computer systems RF signals as part of radio systems and telecommunications
networks.
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