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In this paper, we apply a content addressable memory processor to a parallel fault simulation of combinational
circuits. First, we discuss computational complexities of parallel fault simulations on content addressable
memory processor. Then, we design architecture of a content addressable memory processor by using high
level synthesis system(PARTHENON), and implement pattern parallel fault simulation on it. Finally, some
experimental evaluations are executed using several example cirenits to show usefulness of the proposed method.
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module cam f
circuit_type

ing {...} J* PC=PC+1 #/

circuit_type dec 1 & EETa—F af
term work<16>;
input in<g>;

output pkset;
‘output - read;
output shift;
cutput  pread;
output Write;
gutput  search;
output  pirite;
output  clrout;

instrin dec;

instruct_arg  dec(in);

instruct ‘dée " par {
work=/(in<3:03);
mkset = work<ds;
read = work<i>;
shift = work<2>;
pread = work<3»;
wWrite = gork<d>;
gearch = work<hs:
prrite = werk<d>;
clrout = work<T>;

}

}
circuit_type
circuit_type

rom ...} /* ROM =/
ram { :

input data<24>, adrs<B>, sw<d>;

mem cell[32] 24>, outcell [32] <24>;
rag rp<ld» mk<d4l;

tern rpl,rpl,rp2, ... rp23;

imstrin mks;
imstrin rd;
instrin sft;
instrin prd;
instrin wrt;
instrin seh;
instrin pwt;
instrin  cle;
instruct_arg
instruct_arg
instruct_arg
instruct_arg
instruct_arg
instruct_arg
instruct_arg
instruct_arg

mks{data);
rd(adrs); ~
sft{sw)};
prdisw);
wrtladrs,data);
eeh(sw,data);
pvt{sw data);
elal};

{aleircuit_type inc,dec,rom,roam



instruct seh par {

fv —FRERET »/
any {

(00 (("mkkdata)d( “mkkcell [OBLOOOO0] )}
| rpcl>)dswei>) |
(¢ (0 mkidata)o{ “mkicell [0bO0O0OO])))
E(swa0xkrp<o>)}|
(/1 {{“nkidata) & “xkicell [DLOOOOO] ) )Y
E( " zu<l>k"gw<0>]})
: rpd=0Dbl;
else : rpi=0bl;

any {
{06 (" mktdata)®( "mkkcell [Ob10111]3) 7
|rpeadslkswais) |
£~/ 1 { (" mkedata) @ "mkicall [0b10111])))
E(sw<0rkrp<2az))|
(/1 (" mkedata) e "nkkcell [0b10111])))
E( swei>E " swa0>))
! rp23=0bl;
alse @ rpi3=0b0;

rp := rp23|lrp22||... ] lep1l Ip0;

(b) —FMRar O EiE

instrin start;
atage_name if {

}

task

ift();

stage_name exec {
task ext();

}

instruct start generate if.ift();
staga if {

state_name fetchi;

first_state fetchil;

state fetehl par {

ir := rom.read(pc).out_data;
pe i= imc.inc(pc).out;

generate if.ift{); S« AT I PRH oy
ralay exec.ext(};
}
}
stags exec {

state_name execi;
first_state eaxecl;
state execl par {

any {
dec.dec(ir<39:32>) .mkset:ram. mks{ir<23:05);

dec.read rram. rd(ir<28: 24>);
dec.shift :ram.sft(ir<3i:24>);
dec.pread :ram,.prd{ir<3i:2qs);

dec.write :ram.wrt{ir<28:24> ir<23:03);
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dec.gearch :ram.seh{ir<31:24>, ir<23:02);
dec.purite :rom.pwt{ir<31:24>,4ir<23:05);
dec.clrout :ram.clo(};

}
finish;

(c) T FORTORLE
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