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Abstract

In this paper, we proposed new dual-rail data encoding that mixed 4-phase handshaking protocol and 2-phase
handshaking protocol for asynchronous system design to reduce signal activities and power consumption. The dual-rail
data encoding 4-phase handshaking protocol should leat to much signal activities and power consumption by return to
space state. Ideally, the dual-rail data encoding 2-phase handshaking protocol should lead to faster circuits and lower
power consumption than the dual-rail 4-phase handshaking protocol, but can not designed using standard library. We use
a benchmark circuit that contains a multiplier block, an adder block, and latches to evaluate the proposed dual-rail data
encoding. The benchmark circuit using the proposed dual-rail data encoding shows an over 35% reduction in power
consumption with 4-phase dual-rail data encoding.
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