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Abstract This paper presents a new synthesis system which synthesizes speed-independent
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circuits directly from a free—choice Signal Transition Graph(STG) and an Asynchronous Finite State

Machine(AFSM). Synthesis systems based on a State Graph(SG) may fail to synthesize circuits with

a large state space because the number of states can be increased exponentially. Some direct synthesis -

methods have been developed to overcome this problem. Our system extends the class of specifications
by using Marked Graph{MG) decomposition method and by allowing dummy transitions. Experimental
result shows that our synthesis system can decrease the synthesis time dramatically with respect to
SG based synthesis systems. Also, it shows that our svnthesis system can synthesize more practical
specifications than previous direct synthesis svstems.
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find_all_possible_extra_signal_sets{ G, U )
{
Us={u*; > “wx, | ux;> w¥,sUeand ux, = G
and “ux; e G, 1< i <m)
Foreach wu*; — w*; in Ug
R L B
(V,ED=9D,8>
Je B mEo g s AR #/
Sy={u*;}
If (complex_gate mode)
Foreach s*; in G
If (ux;, = S* ; and sk; = ;i and
5%y, = w*; (for some &) )
Sy=8ny U {s%,}
If (Is_an_enabling_transition( s%; 2% ;1))
Dy=Dy U { s*;_1}
V= SN U ng
else if (simple_gate_mode)
Foreach e* j(an enabling transition of #* ;4q)
Dy=DyU { —6;‘11—1 }
SC ;;‘4:{ Z{*,’}
Find e*, which satisfies e*, = u*;
If (e*k+1 “ _Z{_*,' )

Foreach s*/jin G
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K (w#;= s*; and not (s*, | u*; and
s ;= g (for some /) and

(e, = s%; 00 e, = s%;)

and not (e* 44y [ s%,))

SCo, =SCo, U ls)
Else if (w*; = s%; and not( s+ ; || “wux))

and s*; = w*; {for some 7))

SA5, =SA, U {s*}

Else if (#*;= s*, and ok = gk

(for some /) and ((e*, = s*, or
Te#, = s%, ) and not (e* .y | os%, )
SB—, =SB—o,, U {sx}
Else
Foreach s*; in G
If (2%, = s%, and not (s*, | u* ;) and
Tsx ;= yx; (for some /) and (( e* , =

s*¥;o0r e*, = sx,) and not (e* ;. |

o5
SCo,,=8C,, U ls¥}

Sy, =SAw,, U SB=, U SCw,
V=V U Sy
V=V U Dy

feo$R 29 THE B/
Foreach unprocessed node s*, in V
Foreach f¢*; in G
If ((s*; || t*, or s¥,= t*;) and
th, = T*j and f*,= yx; ({or some 1)
V=V U {t*, }
E=EU {(s*,,t%,)}
Foreach d, in Dy
Foreach s, in Sy i
EX; ; »= Find_all_possible_extra_signals( u*; d ;, s3)
Find_all_possible_extra_signal_sets(EX)
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