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Abstract

In this thesis, a methodology for designing low power embedded SRAMs is explored.

Starting from Cascade’s automatically generated SRAM memories, designed with digital

signal processing applications in mind, the overall power dissipation is reduced consider-

ably without significant increases in access times using both circuit-level and architectural

transformations. Special consideration is given to the feasibility of automating this entire

process. Segmented memories are also explored. In this case the power dissipation can be

reduced by over 2.6X when compared to Cascade’s automatically generated memories°

However, the drawback of this technique is that there is a considerable access time and

area increase.
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Introduction

Recently, the demand for portable communications has led to more and more low power

ASIC designs. Thus, power consumption of digital systems is increasingly becoming one of

the most important design parameters. Specifically, memory dominant applications such as

speech recognition and video image processing are also being developed with portability in

mind. Most portable applications incorporate embedded SRAMs that must meet critical

speed and power constraints. It has been shown that power consumed during memory

accesses accounts for a significant portion of the total power consumption in microproces~

sors [7],[9], thus minimization of memory power is an important area of concern for today’s

IC designers.

1.1 Motivation

In CMOS digital circuits there are two main contributors to power dissipation: dynamic and

static. Static power dissipation is caused by leakage current drawn continuously from the

supply. This is from the reverse bias leakage between diffusion regions and the substrate.

Also, subthreshold currents can contribute to static power. In most of today’s IC designs,
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