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Pedepar:

1. O6'ekTOM OCTIIKEHD € IPOLEC KOPUTYBaHHS JMHAMIYHUX TOXUOOK Pe3yJbTaTiB aHAI0ro-1udpoBOro
[IEpETBOPEHHSI CUTHAJIIB Y CMY3i BUCOKUX 4aCTOT; METOI0 POOOTH € MifBUILIEHHS PO3[iJIbHOI 3IaTHOCTI IIPUCTPOIB
aHasoro-uu@dpoOBOro NEPETBOPEHHS IIISIXOM KOPUTYBaHHS IUHAMIYHUX MOXUOOK, 11J0 BUHUKAIOTh [TPU
NE€PETBOPEHHI BUCOKOYACTOTHUX CUTHAJIIB Y KOMIT'IOTEPHUX CUCTEMAX; METOIU JOCIIIPKEHHS 6a3yI0ThCs HA
BMKOPHMCTaHHI: Teopii aHasoro-1uu@poBoro NepeTBOPEHHS, TEOPii CUTHAIIB, TeOPii BUMIaJKOBUX MIPOLIECIB, Teopii
IOXMOOK, Teopii UnppPOBOro 06POOIEHHS CUTHAJIB, EBPUCTUYHOTO CUHTE3Y, KOMII'FOTEPHOTO MOJIEJIIOBAHHS;
TEOPEeTUYHi pe3ysIbTaTy - 3alIPOIIOHOBAHO METOJ, KOPUTYBAHHS TUHaMiYHUX ox1O0K ALIT, skuii Ha BigMiHY Bif,
BiloMUX Ilepef06ayae KOPUTyBaHHS pe3yJIbTaTiB aHaJIoro-1udpoBOro nNepeTBopeHHs y Gas3oBill I0IKHI, IpU

LIbOMY Ha KO’KHOMY KPOLii KBaHTyBaHHS BPaxXOBYIOThCSA He Julle iHepuUiiHi BnactuBocTi ALTI, asne i i iBUOKICTD

3MiHIOBAaHHS BXiIHOTO CUrHaJly. 3alIPOIIOHOBAHO METO]] KOPUTYBAHHS MOXUOOK JiHiiiHOCTI ALIIT npu nepeTBOpeHHi

BHMCOKOYAaCTOTHUX CUTHAJIIB, SIKUH Ha BiIMiHY BiJl icHYI0UMX 6a3yeTbCs Ha OLiHIOBAHHI CIIOTBOPEHDb (PYHKLI



PO3II0ZiNy BXiTHOTO TECTOBOT'O CUTHAJIY IIpY KaJlibpyBaHHI, 10 Ja€ MO>KJIMBICTh IOBHIlIe OL[iHUTU AVUHAMIUHI
BJIACTUBOCTI KOHTPOJIbOBaHOTO ALIIL, a 11e CTBOPIOE YMOBH 11714 MiJIBUILIEHHS PO3[isbHOI 3naTHOCTI ALIIT y peskumi
KopuryBaHHs. OTpMMaHO aHAIITUYHI BUPA3y [J1s1 OL[iHIOBaHHS €(eKTUBHO] KiJIbKOCTi pOo3psiiB Ta [OOPOTHOCTI
AIITT. OTpuMaHO aHaMITUYHI BUPA3y [J1s OLiHIOBaHHS BTPATH €(PEKTUBHOI KiJIbKOCTi pO3psAiB Bif fudepeHLiabHO]
HEJIHIMHOCTI Ta HOPMOBAHOI AMHAMIYHOI OXUOKY; IPAKTUYHI Pe3yJIbTaTU - PO3POOJIEHO iHKEHEPHY METOIUKY
1100yJ0BY IPUCTPOIB aHAIOro-11¢POBOro IepPETBOPEHHS 3 KOPUTYBaHHIM AUHAMIYHUX [10X1O0K, PO3PO6IEHO
CTPYKTYPYy IPUCTPOIO aHAJIOr0-11(POBOTo NEPETBOPEHHS 3 (Pa30-TIJIOUMHHUM KOPUTYBAaHHSIM AVMHAMIYHUX
NOXUOO0K, pO3pO6IEHO BJIOK-CXEMY AJITOPUTMY (Pa3o-IJIOLMHHOTO KalnibpyBaHHs 6a30Boro ALIIT, po3po6aeHo
CTPYKTYpY IIPUCTPOIO aHaJIOro-1u(poBOro NepeTBOPEHHs 3i CTATUCTUYHUM KOPUTYBAaHHSIM JIiHIHOCTI,
PO3p06JI€HO 6JI0K-CXEMY aJITOPUTMY CTaTUCTUYHOTO KasliopyBaHHs 6a3oBoro ALITI, cTBOpeHO MaKeTHi 3pa3ku
IIPUCTPOIO AaHAJIOrO-IM(PPOBOro NEPETBOPEHHS 3 (PA30-IIJIOMMHHMM KOPUTYBaHHSIM JMHAMIYHUX IIOXUOOK Ta
IIPUCTPOIO AaHAJIOTO-LM(POBOrO NEPETBOPEHHS 3i CTATUCTUYHUM KOPUTYBaHHSIM HEJIiHIHHOCTI, pO3p06JIeHO
METOJUKY €KCIIepPUMEHTaIbHUX BUIIPOOYBaHb IIPUCTPOIB aHaIoro-uudpoBoro rnepeTBopeHHs. CTymiHb
BIIPOBA’KEHHS - PO3pO0JIEHI METOAU Ta IIPUCTPOI BIPOBAIKEHO Y Jlep’KaBHOMY HayKOBO-A0C/IiJHOMY iHCTUTYTI
"Teniit", TOB "BiHHMLBKUI IPOEKTHUH iHCTUTYT", Y HAaBYAJILHOMY IIPOLIECi MaTepianyu po6OTH BUKOPUCTOBYIOTBCS Y
BiHHMIIPKOMY HalliOHAJIbHOMY TEXHIUYHOMY YHiBepcUTeTi Ha Kadepi TesleKOMyHIKaliliHuX cucTeM i TeJie6ayeHHs B
nucuuriidax "ludposa 06poodka curHanis’, "[leperBoproBadi popm iHbopmaliii’, "OCHOBU CXEMOTEXHIKU",
"O6uucoBanabHa TexHiKa Ta Mikponpouecopu”. Cpepa (raamysb) BUKOPUCTAHHS - PalioeJIEKTPOHHI 3aco0u 3

1 poBUM 06pOOGIIEHHSIM CUTHAJIB, TEJIEKOMYHIKallilHa Ta pafiioTexHiYHa anapaTypa, o QyHKIiOHye y CMy3i

BHCOKMX YaCTOT.

2. The research object is the process of correction of the dynamic errors of the results of the analog-to-digital
signal conversion in the high frequency band. The research purpose is increasing of the resolution of the analog-
to-digital conversion devices using correction of the dynamic errors, which appear in conversion high frequency
signals in the computer systems. Methods are based on usage: theory of the analog-to-digital conversion, signals
theory, theory of the random processes, theory of the error, theory of the digital signal processing, heuristic
synthesis, computer simulation. Theoretical results - the method of correction of the dynamic ADC errors, which
in contrast to known provides correction of the results of analog-to-digital conversion in the phase plane, and
both the inertia of the ADC and the rate of the input signal are taken into account each quantization step, is
suggested. The method of the correction of the linearity error of the ADC under conversion of the high frequency
signals, which is in contrast to existing based on estimation of the distortion of the distribution function of the
input test signal under the calibration, is suggested. The analytic formulas for the estimation of the effective
number of bits and the ADC quality factor are given. The analytic formulas for estimation the losses of the effective
number of bits from the differential nonlinearity and normalized dynamic error. Practical results - the engineering
methodology for building of the analog-to-digital devices with dynamic errors correction was developed, the
structure of the analog-to-digital conversion device with phase plane correction of the dynamic errors was
developed, the block diagram of the algorithm of the phase plane calibration of the basic ADC was developed, the
structure of the analog-to-digital conversion device with statistical correction of the linearity was developed, the
block diagram of the algorithm of the statistical calibration of the basic ADC was developed, the mockup pattern of
the device of the analog-to-digital conversion with phase plane correction of the dynamic errors and device of the
analog-to-digital conversion with statistical correction of the nonlinearity, the methodology of the experimental
tests of the analog-to-digital conversion devices. The implementation content - developed methods and devices
are implemented in the State research institute "Helium", Co Ltd "Vinnytskyj proektnyj instytut”, in the educational
process in the Vinnytsia National Technical University in the telecommunication systems and television
department in the disciplines "Digital signal processing", "Converters of the information forms", "The basis of the
circuit engineering", "Computer engineering and microprocessors". The application field - the radio-electronic
means with digital signal processing, the telecommunication radio engineering equipments which function in the
high frequency band.
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