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IV. CONCLUSIONS

This paper presents CPAL circuits using two-phase AC 
power supply. Moreover, this paper also explores the design 
of adiabatic sequential circuits. The energy dissipation of the 
adiabatic flip-flops based on the two-phase CPAL is very 
low. Because of two-phase clock scheme, the proposed 
CPAL counter uses fewer transistors than the other adiabatic 
logic and conventional CMOS transmission gate-based 
implementations. It should be pointed that the two-phase 
power-clocks must be non-overlap for proper operation of 
two-phase CPAL. Although the CPAL circuits are used for 
the design of an 8421 BCD code up-counter here, the other 
adiabatic sequential circuits can be also realized.  
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