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Low Power Flip-Flop Circuit with a Minimization
of Internal Node Transition
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ABSTRACT

This paper presents a low-power flip-flop(FF) circuit that minimizes the transition of internal
nodes by using a dual change-sensing method. The proposed dual change-sensing FF(DCSFF)
shows the lowest dynamic power consumption among conventional FFs, when there is no input
data transition. From the measured results with 65nm CMOS process, the power consumption has
been reduced by 98% and 32%, when the data activity is 0% and 100%, respectively, compared
to conventional transmission gate FF(TGFF). Further, compared to change-sensing FF(CSFF), the
power consumption of proposed DCSFF is smaller by 30%.
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Flip—flop; dual change—sensing flip—flop(DCSFF); internal node transitions;
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