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Designing of Multiplexer-Tree Appropriate
for Low Supply Voltage

Yura NAGAOKAY®  ToHRU ISHIHARA! HIDETOSHI ONODERA!

Abstract: Multiplexer tree (MUX) is widely used in various digital circuits such as FPGA. Therefore there are strong
demands for MUX trees which operate at low supply voltage. Widely used NMOS pass-transistor (PT) -based MUX tree
has a disadvantage that indicates significant performance deterioration to a decline of a supply voltage. In this paper, we
discuss an architecture for MUX tree which mixed a tristate inverter (TRI) with transfer gate (TG) that operates faster
than single configurated architecture at low supply voltage. According to Elmore delay model, a delay time of PT-based
MUX or TG-based one increases quadratically along with the increase of a logic depth while that of TRI-based MUX in-
creases linearly. Using these facts, we analytically show that mixed-architecture can achieve a less delay time than both of
TG-based and TRI-based one. The simulation result shows delay time reduction in 18.5% than TG-based multiplexer tree
and 5.7% than TRI-based by using the proposed architecture. The result also shows the proposed architecture increases

power consumption by 7.8% than TG-based and reduces by 15.5% than TRI-based.
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