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VLSI Design and Implemetation of A Low Power
Microcontroller Using Asynchronous Logic

YU Ying, ZHOU Lei and MIN Hao

(ASIC & System State Key Laboratory, Fudan University, Shanghai 200433, China)

Abstract: A novel VLSI design and implementation of a low power 8-hit microcontroller using asynchronous logic is proposed.
Taking advantage of the low power potential of asynchronous logic, the 2-stage pipelined MCU is carefully designed by chos-
ing proper architecture as well as suitable asynchronous signal protocols that include a combination of a specific ‘€ompletion
detection method” and Thatching delay method”. Other low power design techniques such as Gating Clock ” are also applied
to the design. Using synchronous design flow and standard-cell library facilitates the asynchronous VLSI design and circuit im-
plementation. Fabricated in Chartered 0. 6um CMOS technology, this power of asynchronous MCU, from simulation on power
dissipation, would be only 16% of power dissipation of the conventionally designed PIC16C61, which shares the same instruc—

tion set and function as the designed MCU .
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