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Design: State Retention C-element Using Power Gating Technique

DONG Heng-feng, LEI Shi-jie, WU Yang-bo"
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: In CMOS VLSI deign, the power density increases rapidly as the techniques get more complex. To
tackle this problem, the low power design has become a critical issue concerned. Asynchronous design where the
global clock is replaced by a local communication protocol has the potential power-saving advantages. One of
the primitives cells used in asynchronous control circuits is the C-element. In this paper, a new low-power
C-Element is proposed with state retention aimed at using the low power asynchronous micropipeline. A
high-Vy, NMOS transistor is utilized to reduce the leaked power consumption in the sleep mode. The state of the
C-Element preserves in the high-Vy, cross-coupled inverters during the power-down period. The post-layout
simulation results show that the proposed low-power C-Element possesses the correct logic function, and it
achieves a reduction of 86.6% on leaked power consumption and 7.6% on the dynamic power consumption
compared with the conventional weak feedback C-Element. It may reach the conclusion that the proposed power
gating approach is more suitable for low power asynchronous circuits design.

Key words: asynchronous circuit; power gating technique; low-power; C-element; state retention



