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Abstract

Partitioning problem of large combinational logic has been studied in real world. Most of logic
include undectable faults from the structure of it’'s redundant, fan-out-reconvergent, and symetrical
feature. BPT algorithm is proposed to enhance the fault coverage for combinational logic
partitioning. This algorithm partitions the logic by cut the lines related to undetectable structure
when seperating. Controllability and observability are considered in the process of partitioning. This
algorithm is evaluated effective by testing ISCAS85 circuits.
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Fig. 1. Redundant circuit with UDF.
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BPT(c)
begin
r = valance rate
CutValue()
randomlly divide all nodes into block A,B with
valance criterion
for all nodes n do

Ngain = Gain(n)
repeat
Pass()

until no nodes are moved
end

a3 4. BPT ¢38]&
Fig. 4. BPT algorithm.
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CutValue()
begin
for every undetectable fault fi,x do
begin
Justify(m, /x, fmx)
Propagate(m, x, finx)

end
for every edge / in G do
cor = | fsr

end

a2 5. Adgl fohke d3EE
Fig. 5. Cut-value algoritm.
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Justify(l, exp,
begin
if ! is already assigned with /exp then
insert f into fs;
set [ to exp
Implication(l,exp)
if [ is a PI then return
¢ = controlling value of /[
[ = inversion of [
inval = exp ® |
if (inval = /c) then
for every input j of / do
Justify(, inval, f)

else
begin
select one input j of [/
Justify(j, inval, )
end
end

a8 6. A3} (ustify) dualE
Fig. 6. Justify algorithm.
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Propagate(l, err,
begin
set [ to err
insert f into fs;
if / is PO then return
k = the fanout of /
¢ = controlling value of k
I = inversion of k
for every input j of k other than / do

JustifyG, /c,
Propagate(k, err®i, f)
end

a8 7. Ae daeE
Fig. 7. Propagation algorithm.
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Pass()
begin
set all nodes free
repeat
select a max gain free node u from a side which
satisfy valance criterion
if selection exist then

begin
move u into other side of ugqe and block it
Ugain = Galn(u)

for all neighbors v of u
Vegain = Gain(v)
for all edges ! which connected to u do
begin
set path to all edge m which contain
fix In fom
for all node v connected to path do
= Gainlv)
end
end
until no selection exist
end

12| 8. Pass® AHe|EA}
Fig. 8. Pass procedure.
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Gain(n)
begin

return CutGain(n) + FaultGain(n)
end
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Fig. 9. Overall gain.
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begin
gain = 0
for all edges ! which connected to n do
begin

(258)

if / has no nodes in nsi¢e except n then
increment gain
if / is included in ng¢e completely then
decrement gain
end
return gain
end

a2l 10. Axte| &
Fig. 10. Cut gain.
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FaultGain(n)
begin
gain = 0

for all / which connected to n do
for all f;, which included in fs; do
begin
set path to all edge m which contain fix
in fsm
if path only exist in nsq¢ then
increment gain
if path except [ is only exist in other
side of nsqe then
decrement gain
end
return gain
end

a8 11, ZAelE
Fig. 11. Fault gain.
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