Open Journal of Circuits and Systems Hi.E&5 &%, 2013, 2, 23-29 Hans X3
http://dx.doi.org/10.12677/0jcs.2013.22005  Published Online June 2013 (http://www.hanspub.org/journal/ojcs.html)

A Fully Synthesizable Design Flow for High-Speed
Dual-Phase Domino Logic

Yu-Tzn Tsai, Hsiang-Hui Huang, Ching-Hua Cheng

Department of Electrical Engineering, Feng-Chia University, Taichung
Email: chengch@fcu.edu.tw

Received: Apr. 1%, 2013; revised: Apr. 22", 2013; accepted: May 3™, 2013

Copyright © 2013 Yu-Tzn Tsai et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unre-
stricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: Domino logic design offers smaller area and higher speed than complementary CMOS design. Domino logic
design has become a very popular technology used to design high-performance processors. There have been several
studies conducted on dual phase operation dynamic circuit, but most have focused on theory without practical imple-
mentation in large circuits. In this thesis, we establish the cell based synthesis design flow of the high speed dual phase
operation dynamic circuit, which includes skew tolerant, low-power and high-performance characteristics. There are
three major contributions of this work. First, a high-performance dual phase circuit design technique is proposed. Sec-
ond, a supported synthesizable design CAD flow is established. The skew-tolerant issue is also considered in the tools.
A domino cell library with two noise-alleviation (charge sharing and crosstalk) capabilities is generated to support the
cell-based synthesis CAD design tools. Third, the built-in performance adjusting mechanism is conducted within the
design. This mechanism can support turning performance after chip fabrication. The test chip of dual-phase 32 x 32
high-speed multiplier with performance mechanism was successfully validated.
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Technology TSMC18 1P6M
Supply Voltage 1.8v
Chip Size 1.9718 x 1.9727 mm®
Gate count 95,138
External clock Frequency 128 MHz
External Power consumption 203.3 mW
Internal clock Frequency 128 MHz
Internal Power consumption 81 mW
Number of pins 100 CQFP

1.9718 mm

1.97278 mm

Figure 10. Test chip photo and design specification
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Figure 11. Output frequency at 128 MHz
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Figure 12. The major output signals
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