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Abstract: With the shrinking of feature size, soft errors due to Single Event Transient (SET) effect become the
main reliability threat for aerospace deep sub-micron VLSI circuits, and the generation and propagation of SET
pulse is also a hot issue in the study of soft error. Results of SET pulse propagation on logic chains show that the
difference of rise and fall time of SET pulse can make the width of output pulse widened or lessened. The width and
amplitude of SET pulse can determine whether it is electrically masked out. A four-value pulse parameters model
is proposed to accurately characterize the shape of SET pulse, and then the LUT-based technique is combined with
experiential equations to model the transmission process of SET. The proposed four-value pulse parameters model
can model the effect of broadening or attenuation of SET pulse, and it has calculation precision improvement of
2.4% compared with single parameter model. This paper applies the graph-based error propagation probability
analytic algorithm to estimate the logical masking in pulse propagation. The experimental results on ISCAS’89 and
ISCAS’85 circuits show that the average deviation of this method and HSPICE simulation method is 4.12% and the
calculation speed is 10000 times. This method can be used to analyze quickly the soft error rate of large scale
integrated circuits.
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(1) Construct two HashTable structures to keep the data of
library

(2) Parse the verilog netlist and Construct the graph
structure of the circuit

(3) For each gate Gi do

(4) Event_ List(G1)<Inject charge to gate Gi

(5) Using the BFS algorithm to topological sorting:

List(G1)

(6) for each gate Gj in list(Gi) do

(7) Event_ List(Gj).Add_event_list(Gj inputs)

(8) Apply propagation rules

9) Compute_ Electrical Masking

(10) for each valid waveform in Event List (Gj) do

(11) Recompute the pulse delay and transition
time; //Eq.(3)(4)

(12) Check the pulse width weather it is sufficient;

(13) Compute the width and amplitude of the
output; //Eq.(5)(6)

(14) end

(15)  end

(16)  for each FFyjin list (Gi) do

(17) Computing Timg Masking

(18) for j=0; j< EventListSize(FF1); j=j+1 do

(19) if Event[j]=0 or Event[j]=1 then

(20) EP,—EP, x(EventList[j]. P)+EventList[j]. P,);

(21) end

(22) if Event[j]=a or Event[j]]=b then

(23) EP,—EP,x(EventList[j]. P,+EventList[j]. P, );

(24) end

(25) end

(26) EP, —EP, xLP;;

(27) end

(28) end
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