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1. EHeproopieHTOBaHi MOJ€Ji KOHTPOJIENPUAATHOCTI Ta METOLU MOHITOPMHI'Y FPGA KOMIIOHEHTIB B CUCTEMAX

KPUTUYHOTO 3aCTOCYBAHHS

2. Power-oriented models of checkability and methods for monitoring of FPGA components of safety-related
systems

Pedepar:

1. lucepTariis npucBsYeHa NUTAaHHSIM MiABUIIEHHS KOHTPOJIENPUIATHOCTI KOMIIOHEHTIB CUCTEM KPUTUYHOTO
3aCTOCYBaHH4, 110 YIPABJISIIOTh 00'€KTaMU MiBULEHOTO PU3MKY B €HEPreTHlli, Ha TPAHCIIOPTI Ta iHIINX rany3sx.
KoHTposnenpunaTHiCTh € HEOOXiIHOW YMOBOIO [1IEpETBOPEHHS BiIMOBOCTIMKUX pillleHb Y BiiMOBOHe6€e3evHi, 110 €
BRXJIMBUM [1IJIS1 KPUTUYHUX 3aCTOCYBaHb. [Ipo6yiema NpUxOBaHUX HECIIPABHOCTEM CBiTYUTh ITPO HEOOXiNHICTh
KOHTPOJIENPUIATHOCTI cxeM FPGA NMpoeKTiB, 1110 BU3HAYAIOTh [J151 HUX HIDKHIO Ta BEPXHIO MEXXY MOXKJIMBUX 3HAYEHD
PO3CisiHOi 260 CIIOKMBaHOI IOTYKHOCTI Ta BiZIIOBiAHI 06J1aCTi HEMOXKJIMBUX 3HAUEHD, 1110 CBiAYaTh PO
HecnpaBHOCTI. Ha 0CHOBI [uX Mofesiell po3p0o06JIEHO Ta AOCIIIPKEHO METOLM MOHITOPUHIY cxeM FPGA KOMIIOHEHTIB
CHCTEM KPUTUYHOTO 3aCTOCYBaHHS [J151 BUSBJIEHHS IPUXOBAHMX HECIIPABHOCTE! B JIAHLIIOTAX 3arajJlbHUX CUTHAJIiB

Ta KOPOTKUX 3aMMKaHb 33 CYTTEBOIO 3MiHOIO PO3CiSIHOI Ta CIIO>KUBAHOI IIOTY>KHOCTI, 1[0 OLiHIOIOTHCS 32



[IOKa3HMKaMU TEMIIEPATYPU Ta CTPYMY CIIOKMBAHHSL.

2. The thesis is devoted to the issues of increasing the checkability of the components of the safety-related
systems that manages of high-risk objects in the energy, transport and other industries. Checkability is a
prerequisite for converting fault-tolerant solutions to fail-safe ones, which is important for critical applications.
The problem of hidden faults indicates the need to develop checkability of the circuits beyond the limits of its
logical form. Power-oriented models of the checkability of FPGA projects, defining for them the lower and upper
limits of the possible values of dissipated or consumed power and the corresponding areas of impossible values,
indicating a fault, are proposed. Based on these models, methods for monitoring the FPGA components of safety-
related systems for identifying hidden faults in the chains of common signal and short circuits by a significant
change in dissipated and consumed power, which are estimated by temperature and current consumption, have
been developed and investigated.
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