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Transition Insertion for Handling Highly Concurrent
Asynchronous Specification

ATSUSHI MATSUMOTO! and TOMOHIRO YONEDA

In our state based logic synthesis approach for asynchronous circuits, it sometimes occurs
that handling highly concurrent specifications costs too much. This paper proposes a method
that inserts new signals in order to reduce the synthesis costs. These additional signals are
inserted in non-critical paths selectively in order that the synthesized circuit performance is
affected as little as possible. The experimental results show that the proposed method can
successfully synthesize several circuits that the previous logic synthesis tools could not handle.
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Fig.1 Process flow of high-level synthesis (nutas).
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Fig.2 STG, decomposed STG and control circuit.
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Fig.3 Partial STG and whole STG.
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Fig.4 Partial STG for parallel structure.
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Fig.5 Partial STG for If-else statement.
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Fig.6 STG used in pre-experiment.
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Fig.7 Relation between n and its synthesis time.
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1:solve_high_concurrency(G, limit) {

2:  loop{

3: find z € Out with
|trig_signal(z, G)| > limit;

4: if(x is not found) return G;

find B € U{t‘mme(t) —2) srcann(t, G)
with largest |last_trans(B)];

6: if (|last_trans(B)| > 1)

7 G = insert_signal AND(B, G, limit);

8: else

9: break;

10: }

11:  loop{

12: find € Out with
|trig_signal(z, G)| > limit;

13: if(x is not found) return G;

14: find B € U{t‘mme(t) -2} srcor(t, G)
with largest |last_trans(B)];

15: G = insert_signal OR(B, G, limit);

16: }

17:}

08 ODOOODOODOOOOOOOOOO
Fig.8 Top-level algorithm of the proposed method.
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09 AND_join 0000000O0DODODODO
Fig.9 Insertion of extra-transition in AN D_join block.
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1:insert_signal AND(B, G, limit) {

2: U = outer_sub(B);

3: S =0

4: Y =set of d € U with largest delay(d);

5:  while (U # 0) {

6: find b € U with smallest delay(b);

7: if (|last_trans({b,b*})| > limit) break;

8: if ([last-trans(S U S™ U {b,b*})| < limit)
S = SuU{b}

9: U=U-{b}

10: }

11:  if (U=0){
\\Uoooooooooooo

12: if (Jlast_trans(S —Y)| > 1)

S=5-Y;
13: G’ = insert(S, B, G);
14:
15:  else {

\\Line7 O break 0000000000

16: find ¢ € outer_subyp(b) with

largest |last_trans(c)l;
17: if (¢ is found)

G’ = insert_signal AND(c, G, limit);
18: else{
19: find ¢ € outer_subog(b) with

largest |last_trans(c)|;
20: if(c is found)
G’ = insert_signal OR(c, G, limit);

21: else ABORT;
22: }
23:  }
24:  return G;
25:}

010 AND_join 0000000D0DODDODODODOOOOO
Fig. 10 Signal insertion algorithm for AN D_join block.
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5x4FIR 5 4 3 3
7x6FIR 7 6 4 4
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Fig.12 Synthesis time of the simple example.
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Fig.18 STG used in the comparative experiment.
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