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1. Mopzesi Ta METOY MiABULLIEHHS] KOHTPOJIEIPUAATHOCTI cxem Ha FPGA Ta oCTOBIpHOCTI pe3yJibTaTiB B LU(pPOBUX

KOMIIOHEHTaX CUCTEM KPDUTUYHOT'O 3aCTOCYBAHHAI

2. Models and methods of an increase in checkability of circuits on FPGA and in trustworthiness of results in digital
components of safety-related systems

Pedepar:

1. Incepralisi IpUCBAYEHA IMTAHHSIM [IOKpaIIEHHs UU(PPOBUX KOMIIOHEHTIB, ClIpoeKToBaHuX Ha FPGA 3 LUT-
OPi€HTOBAHOIO APXITEKTYPOIO AJIs1 CUCTEM KPUTUYHOTO 3aCTOCYBaHHA. [IpONOHYIOTHCSA MOZETIi Ta METOLM
NiABUILEHHS KOHTPOJIENPUIATHOCTI cxeM 11(POBUX KOMIIOHEHTIB i TOCTOBIPHOCTI OGYMCIIIOBAaHUX PE3YJIbTaTiB Ha
OCHOBI 6araToBepciliHOCTi mporpaMHoro koay FPGA npoekTiB 1711 3a1106iraHHs1 HaKOIIMY€HHIO IPUXOBAHUX
HECIIPABHOCTEMN Ta iX IPOSIBY B HOPMAJIbHOMY 1 aBapilHOMY PeXUMi, BiilIOBiTHO. PO3p06s1€HO Ta JOCTiIKEHO
MoOJeJIi CTBOPEHHSI BEPCili IporpaMHOro Koxy 3 iHBepTyBaHHAM am'siti LUT Ta nepectaHoBKolo ii 6iTiB. Po3po6ieHi
MoJeJli MOKpallyloTh BEPCiiHy HaIMipHICTb pillleHb Ta AO3BOJISIIOTh BUOMPATU BePCii AJ1s1 MifBUILLEHHS
KOHTPOJIENIPUAATHOCTI CXEM i JOCTOBIPHOCTI pe3yJ/IbTaTiB IIPU 30€pE>KEeHHi arapartHoi peanisauii npoexry. Ha
OCHOBI LIUX MOjieJIell pO3pP006JIEHO METOIM MiJBUIIEHHSI KOHTPOJIEIPUIATHOCTI CXEM i IOCTOBIPHOCTI pe3yJbTaTiB

1711 JOMiHYI04Oi KOHCTAHTHOI HecrpaBHOCTI mam'ari LUT By311iB, HECTIPaBHOCTI 3aMUKaHHS afpecHux Bxonis LUT



BY3JIiB Ta YCYHEHHS IPUXOBAHUX HECIIPABHOCTE! IX BUSBJIEHHSM Ta MACKYBaHHSIM BiJIOBIHO B HOPMAJIbHOMY Ta
aBapiTHOMY PE>KUMi.

2. The dissertation is devoted to the issues of improvement of digital components designed on FPGA with LUT-
oriented architecture for safety-related systems. Models and methods for enhancing the checkability of digital
component circuits and the trustworthiness of calculated results are proposed based on the multi-version
program code of the FPGA projects to prevent the accumulation of hidden faults and their manifestation in normal
and emergency mode, respectively. Models for creating program code versions with inverting LUT memory and
rearranging its bits have been developed and investigated. The developed models improve the version redundancy
of the solutions and allow to choose the versions to increase the checkability of the circuits and the
trustworthiness of the results while maintaining the hardware implementation of the project. On the basis of these
models, methods for increasing the checkability of circuits and the trustworthiness of the results for the dominant
constant memory failure of LUT units, the fault of closing the address inputs of LUT units and the elimination of
hidden faults by their detection and masking respectively in the normal and emergency mode were developed.
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