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Abstract

In the System-on-Chip(SoC) design, the global wires are critical parts for the performance. Therefore, the global wires
need to be pipelined using flip—flops or latches. Since the timing constraint of the latch is more flexible than it of the
flip-flop, the latch-based design can provide a better solution for the clock period. Retiming is an optimizing technique
which repositions memory elements in the circuits to reduce the clock period. Traditionally, retiming is used on gate-level
netlist, but retiming for SoC is used on macro-level netlist. In this paper, we extend the previous work of retiming for
SoC using flip-flops to retiming for SoC using single-phase clocked latches. In this paper we propose a MILP for retiming
for SoC using single-phase clocked latches, and apply the fixpoint computation to solve it. Experimental results show that
retiming for SoC using latches reduces the clock period of circuits by average 10 percent compared with retiming for SoC
using flip—flops.
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C0: foreach (v of (v,W)EE) {
if(t(w) <t(v)+d(u,v) - (W) +r{w-rw) T
Hu)=t)+d(u,v)~ (W) +r(w)-ro)T }
CL: if (bWEEr , wluv)==1){
if ((M)<rw)) (HLtHV) = (MW fdw) }
C2: if( (L)EE , w(y)==0 or (LY)EEH
ri)=max{ [ (Hu)+d(u,v))/T-wlu)+rw) 1 -1,7w- wiy) }
tr(w)=max{fd(v),t(u)+d(u,v)- W) +ri)-r) T}
to(v)=max{fd(v),tw)+d(u,v)-Wlu)+r;w)+1-r(v) T}
if (GW)LT-bdW)) (V) Eemp(0))=(re(0) £ (L))
else if (L(V)<T-bdW)) (Fimp(L) (V)= (ri(V)+1,£(v))
else (Fmp(V) bomp))=(ri(0)+2fd(®))
if ((remp(V),timp(V)) = (HL), I (FL)EW)) = (
}
C3:if ((vweEEp{

o0 tomp(0)) }

it (rw)<r(w)) (o)) = (rw fdv)) }

38 6 z,o dHA &DEE
Fig. 6. Update z, algorithm.
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Table 1. CB block.

circuit f result latch result

maxFF | MCRP T |runtime| T |runtime| impr.

(0.01ns) |(001ns)] (s) [(00lns)| (s) (%)
p-s27 59 4856 5722 001 4865 0.01f -1498
p-s208 294 16064 160.69 001] 160.69 001 0.00
p-s386 797 8038 86.13 003 8044 002 -6.61
p-s400 601 61.80] 7062 003| 6283 001 -1103
p-s420 537 957 1019 002] 9965 001 -2.21
p-sdd 620 &.02] 95.69 002] 8&.09 001 -11.08
p-s820 1984 92.98| 9805 008] 9306 0.03 -5.10
p-s83% 921 12334 12376 0.31| 12343 0.01 -027
p-s953 1327 82.08] 9872 011 92.14 005 -1679

p-s1196 2012 72211 856 016| 7387 009 -1752
p-s1238 2059 Ti50] 9047 011| 7756 008| -1427
p-s1423 1600 14441} 1445 0.17| 14450 0.06 0.00
p-s1494 3172 8656 9%6.62 045] 8662 011 -1035
p-s5378 4939 106.15 11062 2191 10622 0271 -398

avg -8.16

E 2 NCB &2
Table 2. NCB block.

circuit ff result latch result

nPart { maxFF | MCRP T runtime T runtime | impr.

cireut (s) © | @

p-s27 7 110( 4650] 151.06 0011 14306 001} -530

p-s208 60 981| 314.00{ 31405 001} 31405 001] 0.00

p-s3%6 90 2203| 6400 19800 003| 13204 0.02| -3331

p-s400 102( 2032} 251.00( 251.09 002 251.09 002{ 000

p-s420 127| 2263] 297.00] 297.09] 003 297.09 003]  0.00

p-s444 111} 2309{ 81.00f 24503 0.02] 202.01 001 -17.56

p-s820 213] 5867| 5325 22002| 006] 15272 005[ -33.32

p-s838 259)  4468] 251.00] 251.08 0.08] 251.08 006 000

p-s%63 236] 4597 27600 27606 0.11] 276.06 0.08] 000

p-s1196 314] 6649 54.38] 28101 0.20] 187.35 0.09] -33.33

p-s1238 36| 6942 96.20| 267.03 0.13] 17802 0.08] -33.33

p-sl423 [ 382| 7040| 328.00{ 32805{ 036] 32805 022 000

p-sl44 410) 9961| 8656 28407 0.27] 21005 0.13] -26.06

p-so378 | 1411 23526 84.00] 3%4.01 261 30503 1.76| -22.58

avg -1463
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