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Clock-period minimization by delay optimization
on the semi-synchronous circuit

Kazuaki MORISHITA |, Atsushi TAKAHASHI and Yoji KAJITANI

Department of Electrical and Electronic Engineering, Tokyo Institute of Technology
2-12-1 Ookayama, Meguro-ku, Tokyo 152, Japan

The circuit on which the clock arrival time to each register is controlled is called semi-synchronous
ctrcuit. In deciding the clock-period, the maximum and minimum delay between registers is critical. In
some cases, the semi-synchronous circuit can be faster by increasing the delay between some registers.
Our proposing algorithm consists of two phases; the first is to find registers between which the delay
decides the minimum clock-period, the second is to insert buffers between registers in order to make
the semi-synchronous circuit faster. Experimental results on LGSynth91 benchmarks show that these

techniques achieve maximum reduction of 18.6% compared with the semi-synchronous circuits in which
buffers are not inserted.
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OSBI(Optimal Size Buffer Insertion)
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Circuit || # Regs | # of Max | Min | red. || Circuit || Min | OSBI | Buffer | DZBI | red.
name || (# 10) | Gates || delay | clock | [%)] name || clock | clock size clock | [%]
s298 23( 9) 75 4.94 3.89 | 21.2 s298 3.89 — — 3.84 1.3
s344 || 15(20) 101 955 | 8.89 | 6.9 s344 || 8.89 | 7.24 | 0.887 — 18.6
s349 || 15(20) 104 9.55 | 8.89 | 6.9 s349 || 8.89 | 7.24 | 0.887 — 18.6
8382 || 21(9) 99 5.78 | 4.01 | 30.6 s382 || 4.01 — — 3.90 2.7
s444 1 21(9) 119 6.43 | 4.72 | 26.6 sd444 || 4.72 — — — 0
s526 21(9) 141 4.93 3.80 | 211 $526 3.89 -— — 3.84 1.3
s526n || 21( 9) 140 493 1 3.89 | 21.1 s526n || 3.89 — 3.84 1.3
51488 6(27) 550 10.34 | 9.81 | 5.1 s1488 || 9.81 — — 9.68 1.3
51494 6(27) 558 10.75 | 10.21 | 5.0 s1494 || 10.21 — — 9.81 3.9
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