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Asynchronous VLSI Systems Design

TAKASHI NANYA?

With the wire-delay problem moving into dominance in VLSI chip design, asynchronous
circuit/system design is enjoying a worldwide resurgence of interest, having been stimulating
an increasing amount of work in this area for the last decade. Scientific American described
this situation as "reviving a challenger to the modern microchip” in its issue of June 1995. In
this note, we review recent developments of asynchronous microprocessor design and show a
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new perspective for VLSI design methodologies in the 21th century.
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Specification: Transition ¢; precedes transition t;
(a) DI implementation : ¢ must be caused by ¢,

(b) QDI implementation: ¢, may be caused by
other fanout branch tha.t shares its stem with

T&_D__

(c) SDI implementation: t; may be caused by com-
mon stem ¢ that also causes ¢;, if K-d; <d»
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Fig. 2 How SDI model works
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Table 1 Comparison of TITAC-2 and MIPS-R2000
TITAC-2 MIPS-R2000

Process 0.5um CMOS 2pm CMOS
Routing layers 3-metal 2-metal, 1~poly
Desing method Standard-—cell Full-custom
Die size 12.15 x 12.16mm | 8.5 x 10mm
On~chip memory 8.6KB SRAM none
Transistor count 496K 100K
Clock frequency -— 16.7MHz
Supply voltage 3.3V 5V
Power dissipation | 2.11W —
(cache disabled) 1.02W < 2W
Throughput 54.1 VAX MIPS —
(cache disabled) 26.5 VAX MIPS 12 VAX MIPS
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