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1. Mogeni Ta MeTOM MiIBUIIEHHS] KOHTPOJIETPUAATHOCTI cxeM Ha FPGA Ta 10CTOBIpHOCTI pe3y/bTaTiB B HU(PPOBUX
KOMIIOHEHTaxX CUCTEM KPUTUYHOTO 3aCTOCYBaHHS

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. Incepralis npucBg4YeHa NATAHHSIM OKPAIIEHHs LU(POBUX KOMIIOHEHTIB, ClIpoeKToBaHuX Ha FPGA 3 LUT-
OPIEHTOBAHOIO aPXITEKTYPOIO IJIs1 CUCTEM KPUTUYHOTO 3aCTOCYBaHHS. [IpONOHYIOTHCS MOZEI Ta METOAN
IiABUILEHHS KOHTPOJIENIPUIATHOCTI CXeM LM(PPOBUX KOMIIOHEHTIB i OCTOBIPHOCTI OOYMCIIIOBAHUX PE3YJIbTATiB HA
OCHOBI 6araToBepciiiHOCTi porpaMHoOro koay FPGA mpoekTiB /15 3a11o6iraHHsl HAKOIUYEeHHIO MPUXOBAHUX
HECIIPaBHOCTEH Ta iX IPOsBY B HOPMAJIbHOMY U aBapillHOMy peskKuMi, BifilIoBiHO. PO3p06sieHo Ta JOCHiIKEHO
MoOJeJli CTBOPEHHSI BEPCill IporpaMHoro Kozy 3 inBepTyBaHHAM am'siti LUT Ta nepectaHoBKoro ii 6iTiB. Po3po6sieHi

MOJIeJi MOKPalyIoTh BEPCiliHy HaAMIPHICTh pillleHb Ta A03BOJISIOTh BUOUPATU BEPCii AJ1 MiABUILEHHS



KOHTPOJIENIPUAATHOCTI CXEM i IOCTOBIPHOCTI pe3ysbTaTiB IPpU 30epeskeHHi arapatHoi peanisdanii mpoekty. Ha
OCHOBI LIUX Mogesieil po3po6JIeHO MeTOAM MiJBUIIeHHS! KOHTPOJIETIPUIATHOCTI CXeM i OCTOBIPHOCTI pe3yJIbTaTiB
171 JOMiHYI04Oi KOHCTAHTHOI HecripaBHOCTI mam'ari LUT By311iB, HECIIPaBHOCTI 3aMUKaHHA afpecHux Bxonis LUT
BY3JIiB Ta YCYHEHHS IPUXOBAHUX HECITPABHOCTE! IX BUSIBJIEHHSM Ta MACKYBaHHSIM BiJIIOBIJHO B HOPMAJIbHOMY Ta
aBapiTHOMY PEKUMI.

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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