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Pedepar:

1. O6'eKT mOCHIIKEHHS - IIPOLeC TeCTOIIPUIATHOrO IIPOEKTYBaHHS U(POBUX CUCTEM PeasbHOro 4acy Ta ix
iMIIJIeMeHTallisl y KpUCTaJIU [IPOrPaMOBHOI JIOTiKY Ha OCHOBI BUKopucTaHHsa HDL-M0B onucy 064ucioBajIbHO]
anaparypu. Merta JocCiI)KeHHS - po3po0Ka iHppacTpyKTyp Bepu@ikalii Ta ybynoBaHOrO [iaTHOCTYBaHHS
M(PPOBUX CUCTEM Ha KPUCTaJaX Ha OCHOBI BUKOPUCTAHHS TEXHOJIOTIN acepLiliHOI HaJJIMIIKOBOCTi Ta TPAHUYHOTO
CKaHyBaHH4 JJ1s1 CYTTEBOTO 3MEHIIEHHS 4acy IPOeKTyBaHH4 (time-to-market) Ta 0JHOYACHOIO IiABULLIEHHS BUXOLY
npugaTHoi nponykuii (yield). Metonu gocigkeHs: 6ysieBa aaredpa, Teopist MHOXUH i rpadiB, MOBU OIUCY
anapaTypu - 11 BU3HaUY€HHS QYHKLill TPUMITUBIB; METOAU i MOJI€JIi TEXHIUHOI AiarHOCTUKY, MOJIEJIIOBaHHS,
dopmanbsHoi Bepudikauii, Teopist nudpoBrX aBTOMATIB - AJ1s1 po3po0OKU Ta peanizarii inppacTpykryp Bepudikauii Ta
y6yI0BaHOTO [IiarHOCTYBaHHS LM(PPOBUX CUCTEM Ha KPUCTAJIAX; 3aCOOU IIPOEKTYBaHHS, MOJIE€JIIOBaHHS i
Bepudikanii - ans iMnaeMeHTanii po3pobseHrnx Mofesel Ta METOIIB CEPBICHOTO 0OCIyrOBYBaHHS IM(POBUX
cucreM. TeopeTuyHi Ta NPaKTUYHI Pe3yJIbTaTy - PO3PO6JIEHO TEOPETUYHI ITOJIOKEHHS i TPAKTUYHI 3aco6u, SIKi

CKJIaJIAl0Th iHPpaCTPYKTypy Bepudikalii Ta yoy0BaHOT0 IiarHOCTyBaHHS U(POBUX CUCTEM Ha KPUCTajlaxX Ha



OCHOBi BUKOPHCTaHHS TEXHOJIOTIM acepLiHOi HaA/IMIIKOBOCT] Ta TPAaHUYHOTO CKaHyBaHHs. HaykoBa HoBU3Ha: 1)
BIleplie po3pobiieHo acepuiiHuil meToq Bepudikaii Ta niarnoctyBanus HDL-kony npoexkToBaHoi 11 poBoi
cucTeMy,; 2) Blieplie po3po6seHO MeToJ, yOyJ0BaHOTO [IiarHOCTYBaHHS allapaTHUX MOJYJliB IM(POBOI CUCTEMHU HA
KpucTali; 3) Beplie po3pooeHO METO, aHai3y TECTONPUAATHOCTI cuctemHoro HDL-kony Tta RTL-mogneni

111 poBOi CTPYKTYPH HA KpUCTaIi; 4) yIIOCKOHAJIIEHO MOZEJb ITpolecy Bepudikalii Ta AiarHOCTYBaHHS CUCTEMHHUX
HDL-mopenelt ungpoBuX NPOEKTIB; 5) yAOCKOHATIEHO MOJIeJib IIPOoLieCcy yOyIOBaHOTO 1iarHOCTYBaHHS Ta PEMOHTY
IM(PPOBUX CUCTEM Ha KpUCTajax; 6) oTpuMasa nojaablinil pO3BUTOK MOZEJb NIPOLeCy IIPOEKTyBaHHS, Bepudikallii
Ta JiarHOCTYBaHHS LU(PPOBUX CUCTEM Ha KpHUCTasaxX. HayKoBO-IIPaKTUYHI pe3yJIbTaTH Y BUIJISLi IPOTPaMHO-
arnapaTHUX JOOATKIB i METOOUYHUX MaTepiasliB yIpoOBaJyKEeHO B OpraHisalisix: XapKiBCbKUI HalliOHAJIbHUN
yHiBepcuteT panioenexkrpoHiky; HIIPB Xapkis; 3AT "Imnysbsc”, CeBeponoHenpk; Komnanis Aldec, USA. Haykogi Ta
[IPaKTUYHi pe3yabTaTu JucepTallii MOKYTb BUKOPMCTOBYBAaTUCS Y HAYKOBO-TEXHIYHMX PO3POOKax Ta [IpU
IIPOEKTYBaHHI IMPPoBUX crucTeM Ha KprucTtanax FPGA (Xilinx) B LizsiX icTOTHOrO 3MeHIIE€HHS Yacy Bepuikauii
HDL-Mopesnel i TecTyBaHHS arapaTHUX KOMIIOHEHTiB SoC 1IJISIXOM CTBOPEHHS iHQpacTPyKTypU aHali3y [IPOEKTY,
110 [103BOJISI€ OLiHIOBATH TECTONPUAATHICTh IIPOrPAaMHO-aNapaTHUX MOJYJIiB IISIXOM I10O0YA0BU TPaH3aKLilTHOrO
rpady AJi1s BUKOPUCTAHHS MexaHi3my acepuiit Ta IEEE 1500 SECT crannapTy, siki niiBUIy10Th €(DeKTUBHICTb

CepBiCHUX 3aC00iB MOJIEJIOBAHHS, IiarHOCTYBAaHHS Ta BiHOBJIEHHS ITPaLe31aTHOCTI.

2. Object of the research is the testable designing digital real-time systems and their implementation in the
programmable logic chips on the basis of HDL-description languages. Goal is development of infrastructures for
verification and diagnosis of digital systems based on using the redundancy of assertion engine and boundary scan
to significant reduce time-to-market while increasing product yield. Methods: Boolean algebra, set and graph
theories, hardware description languages are applied for the description of primitive functions, methods and
models of technical diagnosis, simulation, formal verification, theory of digital automata are applied to develop and
implement the infrastructures of verification and embedded diagnosis of digital systems-on-chips; computer-
aided design tools, simulation and verification facilities - to implement the proposed models and methods for the
Infrastructure IP of digital systems. Theoretical and practical results are the theoretical propositions and practical
facilities, which are verification and embedded diagnosis infrastructure for digital systems-on-chips based on
assertion engine and boundary scan technology are proposed. Scientific novelty: 1) novel assertion method for SoC
HDL-code verification and diagnosis; 2) novel embedded diagnosis method for SoC hardware components; 3) novel
testability assessment method for system HDL-code and RTL-models of digital system-on-chip; 4) improved
infrastructure for verification and diagnosis of SoC system HDL-models; 5) improved infrastructure for embedded
diagnosis and repairing digital systems-on-chips; 6) improved infrastructure for the designing, verification and
diagnosing digital systems-on-chips. The author's scientific and practical results are introduced in the following
organizations in the form of hardware and software applications and user's guides: Kharkov National University of
Radio Electronics; Research Institute of Radio Metering - NIIRI, Kharkov; Close Corporation "Impulse”,
Severodonetsk; Company Aldec, USA. Scientific and practical results can be used in scientific and technological
designing of digital systems-on-chips FPGA (Xilinx) to significantly reduce the time of HDL-model verification and
SoC hardware component testing by the developing an infrastructure for design analyzing that allows evaluating
the testability of software and hardware modules by constructing a transaction graph in order to use assertion
engine and IEEE Std 1500 SECT, which increase the efficiency of simulating, diagnosing and repairing tools.
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