Y ol oyles ITAR Loy oF o)l B+ Al o005 oA 1 svkiges alea

JUSKew ! ,$ jl colaswl b Jloow o by luw ylowob! colsld
slew! ‘deﬁ e kol “d:élj R SOEHRVE

wvaghef@nri.ac.ir — l pl = ol05 = 5,0 oRimgh - Slbls )| g Gledbl (5,5l Liwsss 05,5 -)
peiravi@um.ac.ir — ol ul - dgieo — dguie g3 olKiils - swdige 0aSiisls =Y

1,35 glalas ol o |y l.eﬂ Lg).i:)..s.w" Fo o Jlizus sl jlas sase glace B ol38l Comn b gt 3l 5 ol (asS> oS teuuSs
59 ety Jlozws sla o b 30 (69,0 3)lae 5l Jlaw alize bl jo Jlions Glejlae wlas bla s cpl ply (caslos S iy
Shatil 52w b ol o Lesl 50 1,35 slallas £955 5 Jluzms slajle slace slasi (a3l K00 (g5m 5l -abl oo (5 tagil diz wax slagsylid
Jed 5l Slegoge wliwlns C8s pogdle ally odizmn s 1,35 Slallas il )0 (gpdycal 9)51 B 05d 00 e ylae jo las
25 GGl pogie lanlcallie ol jo aipd a8 I Sla o Wb 5 (B aldlle g ailre loj (Sl (Sauzms (s, Gk
Srdobihe 5 dnulre Sy iy Lo (ad 45 355 o0 Sletia Lol Jolow sl (s (95 e 5 9550 (Bore YL JUS
P STy 51 TS sl ile (655,154 5 Cols abii S5 g 5l oolital M SKanjl sl e (SYletol Julos el Jloy05 0 (VU
255 0 )1B S5l 9y5e 5 ey sljlae 5 Shad il sle o pliebl Sl (golpiing g, 5l eoliiul b all ge goleiin G,
O(N®®) l 2 ity (x5 5 o225 5 Sl 50y 50 0,5 N L gl Judoni (sl (ool (g (Glimslne (Souzen doggjloand 4z,

il co O(NOE) 4

Reliability Evaluation of Digital Circuits Using Probabilistic
Signal Flow Graphs

V. Hamiyati Vaghef?, Assistant professor; A. Peiravi?, professor

1- Department of ICT, Niroo Research Institute, Tehran, Iran, Email: vwaghef@nri.ac.ir
2- Faculty of Engineering, Ferdowsi University of Mashhad, Mashhad, Iran, Email: Peiravi@um.ac.ir

Abstract: Although reducing the size of transistors increased their capabilities considerably, but also resulted in more susceptibility to
transient errors. Thus, detecting the sensitive nodes of digital circuits is essential for designing digital circuits at few nanometers. On
the other hand, increasing the number of logic gates, transient error types and several error propagation mechanisms in digital circuits,
results in considerable complexity in reliability evaluation. Thus, scalability, computational complexity, runtime, accuracy and memory
consumption should be taken into account for such evaluation. In this paper, using the concept of the probabilistic signal flow graphs,
a new approach is proposed to evaluate the reliability of digital circuits which demonstrates good accuracy, runtime and high level of
scalability. Probabilistic evaluation of re-convergent paths, using fixed point theorem and using the sparsity of matrices are features of
the proposed approach. Using the proposed approach, the reliability of circuits with feedback and sequential circuits is also evaluated.
Simulation results show that the computational complexity of the proposed approach for a combinational and sequential circuit with N
nodes is O(N°85) and O(N®%°) respectively.

Keywords: Susceptibility of digital circuits, transient faults, probabilistic graph, scalable approach, sparse matrices, combinational and
sequential circuits.
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