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Fig. 1 PAL=2N inverter/buffer circuit and its oper—

ation waveforms
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Table 1 Power dissipation at different clock frequencies
uW

Circuit |[IOMHz|25M Hz|50M Hz| 100M Hz | 200M Hz | 400M Hz
PAL=2N | 4.13 6.8 12.3 27.8 77.9 267.9
EPAL2 | 0.72 | 2.2 5.1 14.7 44,2 135.8
EPALL | 0.70 | 2.4 6.4 19. 8 64.0 205.5

2 WPEPELA 200M He AR BN AZHRELLE: pW
Table 2 Power dissipation with different load at 200M Hz
clock uW
Circuit OfF [ 10fF 200F 401F S0fF 601

PAL-2N | 36.5 52.8 77.9 160.0 | 222.3 | 294.0
EPAL2 21.4 . 29.8 44,2 87.2 114.3 | 144.0
EPALIL 35.0 | 46.8 64.0 110.9 139. 5 170. 4
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Two Types EPAL Adiabatic Logic Circuits

Xie Xiaoping and Ruan Xiaosheng

(Department of Physics, Zhejiang University. H angzhou

310031, China)

Abstract: Based on the causation analysis of shortage of PAL-2N circuits.two types of EPAL circuits are proposed. For cas-

cading purpose, four sinusoidal clocks with 90° phase lag are employed. The design method of EPAL circuits is also discussed

and the circuits designed by this method are simulated by PSPICE at different clock frequencies and loads using 1. 2um CM OS

technology. Simulation results show that functions of EPAL circuits designed by this method are proved correct. For a 5hit

shift register, power savings above 80% are achieved by two types of EPAL circuits, compared with PAL-2N circuit at

10M Hz, and can reach 23% and 50% respectively at 400M Hz. T he power dissipations of EPAL circuils are obviously lower

than that of PAL-2ZN homologous circuits. EPAL circuits can work at higher clock frequency and have larger load capacity and

slighter distortion of their outputs.
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