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Pedepar:

1. O6'eKT BOCHIIKEHHS - IPOLEC MPOEKTYBAHHS CUCTEM Ha KPUCTaJax AJ1s1 paflioyacToTHOI izeHTudikaunii. Mera
IOCJIiIKeHHS - po3po0Ka MOjiesIel Ta METOZiB IIPOEKTyBaHHS CUCTEM Ha KpUCTajax IJisl paliouacTOTHO]
inenTudikariii 3 KOLOBUM PO3[IiJIEHHSM KaHAJIiB HA OCHOBI T€XHOJIOTi ITPSIMOTO PO3MUPEHHS CIIEKTPA JIJIsI
3MEHIIEHHS 4YaCOBUX Ta MaTepiaJlbHUX BUTPAT Ha eTallax POeKTyBaHH: i [J1s1 MiJBULLLEHHS SIKOCTi 300py Ta 06p0oOKU
iHpopmauii. MeToau HOCHiIKEeHHS - METOAU CUCTEMHOTO aHAi3y; METOIM MAaTEMATUYHOTO MOIEIIOBaHHS i
aBTOMAaTH30BAHOTO [TPOEKTYBAHHSI; TEOPis nepenadi i MeTony o6pobKy udPOBUX CUTHATIIB; METOOHU
6araToKpuTepiaabHOI OLIHKY i ONTHUMI3allii; Teopist IMOBIpHOCTEN i METOIM CTaTUCTUYHOI 06POOKU iHdOpMaliii.
TeopeTuuHi i TpakTUYHI pe3yabTaTy JOCHIIXEHb: pO3P00JIE€HI MOAEJ i METOIM TPOEKTYBAHHS CUCTEM
pazioyacToTHOI inenTUdikauii 103BoANIN NiABUIMTH e(DEKTUBHICTh PO3POOKM HOBUX CUCTEM Ha eTarli

IIPOEKTYBaHHS; peasi3oBaHa anapaTHO-TporpaMHa iHppacTpyKTypa [03BOJnIa iABULIUTH SKICTh 300pY Ta



06po6ku iHpopMmalii Bif 06'€KTiB, 5IKi KOHTPOJIIOIOTbCS; 320€3MEeYUTH Peaslidallilo NpoLecy YnTaHHs iHpopMalii B
napajejbHOMY PEXUMi; CKOPOTUTU TePMIHM HAaIXOIKeHHs iHdopMallil B aBTOMaTU30BaHy CUCTEMY; BUKJIIOUNUTH
JIMOBIPHICTb [IOMUJIKU 32 PaxyHOK JIOJCbKOro (aKkTopa; 3a06e3MeynTy BUCOKY OIlepaTUBHICTb 0OpoOKM iHpopmaliii,
Ta 3aI06irTh OMMUJIKAM [IEPCOHAJTy B IPOLIeCi MIPUIUHATTS pilleHb. HaykoBa HOBM3HA - BIEpII€e 3alIPOIIOHOBAHO
MoJienb iHQPaCTPYKTypU CUCTEMU PaLiodyacTOTHOI ifeHTndikalii 3 KoJOBUM PO3TieHHSIM KaHaiB, Ka
XapaKTepU3yeThCsl BAKOPUCTAHHSIM CUCTEM Ha KPUCTaJaX, 10 PEKOHPIrypyoThCs, i Mae THYYKY CTPYKTYPY, 110 Jae
MOJKJIMBICTb CTBOPEHHS HOBMX CUCTEM, fIKi BilI[IOBiAIOTh MiJBULIEHUM BUMOTaM 1100 CTPYKTYPHOI CKPUTHOCTI Ta
IIOCTOBIpHOCTI iH(dopMmallii, 1110 Tepefa€eThCS; BIIEPILE 3aIIPONIOHOBAHO MATEMATUYHY MOJIEJIb CUCTEMU
pazioyacToTHOI inenTUdiKalii 3 KOZOBUM PO3[IiJIEHHSIM KaHAaJiB, siIKa 6a3yeThCs HAa ypaxXyBaHHI OCHOBHUX T€XHIYHUX
[IapaMeTpiB CUCTEMHY, IO IIPOEKTYETHCS, T AA€ MOKJIMBICTb 3MEHIINTH 4aCOBi BUTPATH, NMiIBUIIUATH SKiCTb IIPOEKTY
3arajiom i aBTOMaTU3yBaTU [IPOLEC TPOEKTYBAHHS HOBUX CUCTEM; YIOCKOHAJIIEHO MOZEJIi MIiTKU Ta pifiepa CUCTEMU
paziodacToTHOI ineHTUdiKalLi, 1Ki BiIpi3HAI0TbCS HASIBHICTIO By3JI1iB 0OPOOKYM CUTHAJIIB, 0 PEKOHDIrypylOThCs, i
JAIOTh MOJKJIMBICTh 3BMEHIINTH YaCOBi Ta MaTepiasbHiI BUTPATU Ha €Talli IPOEKTYBAHHS CUCTEM Ha KPUCTAJaX;
YAOCKOHAJIEHO MOJEJIb aHTHKOJII3ITHOTO IIPOLECY B3aeMOZII MIiTOK Ta pifepa, gKa Bigpi3HA€TbCS BAKOPUCTAHHAM
OITUMAJIBHOTIO [ialla30HYy F€HEePaTOpa BUIAIKOBUX 3aTPMMOK BifI[TOBilli MiTOK, TaKOX PO3IIO1JIOM MOMEHTIB
PO3Mi3HaBaHHS MITOK Ta 3UATYBAaHHS NAHNX, i Ja€ MOKJIMBICTh ONTUMI3yBaTH IPONYCKHY CIIPOMO>KHICTh KaHaJy Ta
HiABUILMTY SIKiCTh 300py Ta 00pOoOKM iHPopmaliii; HabyJu MOabIIOro PO3BUTKY METOAM IIPOEKTYBaHHS CUCTEM Ha
KpUCTaIax [Jj1s1 Paiio4acTOTHOI ineHTrdikalii Ha OCHOBI 6araTOKpUTEPiaJbHOI OLiHKY 1 ONTUMI3alli, 0
IO3BOJIMJIO BUPIIINTY 33[1a4y CUHTE3y CUCTEMU 3a 33aHMMU KPUTEPIiSIMU SIKOCTi Ta 3MEHIIUTH Yac Ha
IIpoeKkTyBaHHs. HayKoBi TeopeTryHi Ta IpakTU4Hi pe3ysbTaTy AucepTaliliHOl poOOTU MOKYTb BUKOPUCTOBYBATHUCS
y HayKOBO-TEXHIYHUX PO3POOKAX Ta IPU MPOEKTYBaHHI MU(PPOBUX CUCTEM Ha KPUCTajax AJis CUCTEM
pazioyacToTHOI ineHTUdiKaLii [ 3MEHIIEHHS Yacy Ta MaTepiaJbHUX BUTPAT HA €Tanax IPOEKTYBAHHS i 114

HiABUILEHHS SIKOCTi 300py Ta 06po6Ky iHdopMariii.

2. The object of the research is the designing process of the system on chip for the RFID system. The purpose of
the dissertation research is development of models and methods of designing systems on chips for radio frequency
identification with code-division channel multiplexing based on the direct sequence spread spectrum technology
to decrease time and material expenditure at the design stage and to improve data collection and processing. The
methods of the research are: methods of the system analysis; methods of mathematical simulation and CAD /CAM,;
the theory of the digital signals transfer and processing; methods of the multicriterion optimization; the
probability theory and methods of cusum technique. The theoretical and practical results of the research: the
developed models and methods of designing of RFID systems have allowed to increase the development efficiency
of new systems on a design stage; the implemented hardware-software infrastructure has allowed to increase
quality of the information collecting and processing from supervised objects; to ensure realization of the parallel
mode of process of the information reading; to reduce terms of gathering of the information in the automated
system; to exclude probability of a mistake due to the human factor; to ensure the high efficiency of processing of
the information, allows the mistakes elimination of the personnel during the process of acceptance of the
decisions. The scientific newness: for the first time is offered model of the infrastructure of RFID system with code
division of channels, which is characterized by usage of reconfigurable systems on chip (SoC) and has flexible
reconfigurable structure, that allows the new systems creation with increased requirements to structural secrecy
and reliability of the transmitted information; for the first time is offered mathematical model of the RFID system
with code division of channels which is based on the taking into consideration of the basic technical parameters of
projected system, that allows to reduce schedule time, to increase quality of the project as a whole and to
automate process of designing of new systems; the models of the tag and the reader of the RFID system are
improved which differ by presence of reconfigurable units of signal processing, that allows to reduce of the
schedule time and material cost on a designing stage of systems on chips; the model of anti-collision process of
interaction of tags and reader is improved which differs by using of an optimum range of the generator of casual
delays of the answer of tags and separation of the moments of the identification of labels and reading of the data
and allows to optimize bandwidth of the channel and to increase quality of the information gathering and



processing; have received the further development methods of designing of systems on chips for RFID systems on
a basis of a multicriterion rating and optimization at that has allowed to decide a task of synthesis of system by the
given criterion of quality and to reduce time of designing. Scientific theoretical and practical results of this thesis
can be used for scientific and technological development work, also for the design of digital systems on a chip for
RFID systems to reduce time and cost during the designing process and to improve the quality of data collection
and processing.
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