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(A New Low-Skew Clock Network Design Method)
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Abstract

The clock skew is one of the major constraints for high-speed operation of synchronous integrated circuits. In this
paper, we propose a hierarchical partitioning based clock network design algorithm, called Advanced Clock Tree Generation
(ACTG). Especially new effective partitioning and refinement techniques have been developed in which the capacitance and
edge length to each sink are considered from the early stage of clock design. Hierarchical structures obtained by
partitioning and refinement are utilized for balanced clock routing. We use zero skew routing in which Elmore delay model
is used to estimate the delay. An overlap avoidance routing algorithm for clock tree generation is proposed. Experimental
results show significant improvement over conventional methods.
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Fig. 1. Balanced Tree Method.
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Table 1. Partiton of 10 sinks after MMM process

and initial cost.
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zmk JH;. capel[zlft;a.nce initial 4]-8
41 491 65
53 467 65
140 123 130
142 235 65
153 292 65
193 481 65 1930085
300 610 65
335 503 1%
70 303 65
718 288 65
E 2 Depth 10)A v|E k2 HIEtoZ sink O|S
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Table 2. New partition and cost after refinement.

capacitance

X y (pf] i
41 491 65
53 467 65
140 123 130
142 235 65
153 292 65
193 481 65 1723933
300 610 65
335 503 1%
750 303 65
T8 28 65
E 3 HE S vigeR gnk 0l ¥ 2T okt
Table 3. Final partition and cost.
1 degth 3 Xsmk &}Ey capacitance
193 481 65
53 467 65
140 123 130
142 235 65
153 292 65
41 491 65
300 610 65
335 503 1%
750 303 65
778 283 65
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Table 5. Result after OARA.
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