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1. Introduction

The prevalent use of portable devices such as cellular phones, pagers, and handheld personal
digital assistants has transformed power into a critical design parameter in microprocessor design. In
the past, power used to be an after-design consideration as designers spend most of their efforts in
creating small high-speed circuits that can meet the required specifications. Today for many portable
devices, power dissipation has become the limiting factor in going towards higher speed and more
functionalities.

A significant portion of mobile electronic devices make use of digital signal processing
algorithms which can be more efficiently implemented using Digital Signal Processors (DSPs). Most
commercial DSPs currently in use only support fixed-point implementation. But certain signal pro-
cessing applications such as voice and image recognition programs are much easier to develop using
FP representation due to FP’s support for wider dynamic range. Thus we expect more and more
embedded processors will include a floating-point unit on-chip.

Previous low-power studies [Nagamatsu95] [Wailee97] have shown that datapath elements
constitute a large amount of power dissipation in DSPs, from 39% to 50% of the total power. With
the added complexity, the floating-point (FP) unit datapath consumes even more power than its inte-
ger counterpart. Therefore, reducing power dissipation in the FP datapath is going to be a major
challenge in designing low-power portable microprocessors.

There have been numerous low-power circuit techniques proposed in the literature and many
have shown to be very effective in minimizing the power consumption of datapath elements. Never-
theless, there is a limit in most of these techniques and some of them such as the scaling of supply
voltages may soon reach a stage of diminishing returns.

In this work, we investigate different ways of minimizing FP power dissipation by consider-
ing the representation of FP numbers. In particular, we study the relationship between the accuracy

of FP programs and the number of bits in the representation of their data. Our results show that many
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