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Abstract This paper proposes a clock tree design method that meets timing as much as possible
and minimizes power consumption. This method uses fanout number and driver selection strategy as
the optimization variables for low-power clock tree design. For different fanout numbers, we take the
driver selection strategy of selecting all inverters/buffers in the standard cell library as the reference
strategy ,and comparing and analyzing the three driver selection strategies with partial inverters/
buffers proposed in this article. At the same time, the merit factor composed of the clock skew and
power consumption of the clock tree is proposed as the criterion for evaluating various driver selection
strategies. The experimental results show that with the merit factor as the evaluation criterion, the
optimal fanout number in the clock tree design has little correlation with the driver selection strategy ,

and the three driver selection strategies proposed in this paper are better than the reference strategy.
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In the strategy with the best merit factor, the power consumption of the clock tree is reduced by
5.82% typically. Finally, this paper presents a low power clock tree design method based on merit
factor.

Keywords low power; fanout; driver; clock tree
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Fig. 1 Clock tree structure diagram
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Table 1 Parameter value of buffer/inverter

in standard cell library

buffer  Fifl/um®  HIARZ/pf fi BRI/ pf

BUFX2  6.7896  0.00255072  0.465 049
BUFX3  8.4870  0.00322650  0.688 833
BUFX4  8.4870  0.00407003  0.933216
e BUFX6  11.8818  0.006 162 85 1.381930
BUFX8  13.5792  0.007 827 68 1. 821470
BUFXI2 22.0662 0.01416430  2.674200
BUFX16 27.1584 0.01934050  3.515950
BUFX20 32.2506 0.02382850  4.378 110
INVXI  3.3948  0.00250931  0.231292
INVX2  5.0922  0.00454539  0.469 257
INVX3  5.0922  0.00651791 0. 682 308
INVX4  6.7896  0.00891438  0.910911
A% INVX6  8.4870  0.013 127 50 1. 343 780
INVX8  10.1844 0.01746220  1.726420
INVX12  13.5792  0.02571690  2.575520
INVX16  18.6714 0.03520860  3.434 350
INVX20 22.0662 0.04369180  4.223640
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Fig.3 Comparison chart of experimental results under different process corner
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Table 2 The optimal drive selection tof the three drive

selection strategies proposed in this article

SR RahaE
1 INVX2/3/4/6/12 BUFX3/4/6/8/12
2 INVX4/6/8/12/16 BUFX3/4/6/8/12/16
3 INVX2/3/4/6/8/12  BUFX6/8/12
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