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Research over the last decade has enabled high-performance systems such as powerful workstations, sophisticated
computer graphics, and multimedia systems such as real-time video and speech recognition. A significant change in
the attitude of users is the desire to have access to this computation at any location, without the need to be connected
to the wired power source. This has resulted in the explosive growth of research and development in the area of
wireless computing over the last five years.

This special issue deals with several key technologies required for wireless computing. The topics covered
include reliable wireless protocols, portable terminal design considerations, video coding, RF circuit design issues
and tools, display technology, energy efficient application specific and programmable design techniques, energy
efficiency metrics, low-voltage process technology and circuit design considerations, and CAD tools for low-power
design at all levels of abstraction.

The first three papers deal with low-power wircless terminal design, protocols, and system infrastructure. Agrawal
etal., presents a wireless ATM network (SWAN) that provides end-to-end connectivity to mobile end-points equipped
with RF transceivers for wireless access. This paper describes the design and implementation of the ATM-based
wireless last-hop, including the air-interface control, the MAC, and low-level ATM transport signaling. Chien
et al., presents a testbed to evaluate node architectures that support multimedia applications and services across a
wireless network. A low bitrate subband video compression algorithm is evaluated for video networking across
bandwidth-limited RF channels. Gordon et al., describes the design of a low-power video decompression chipset
for portable applications. A error resilient algorithm is used based on subband decomposition and pyramid vector
quantization. A variety of power reduction techniques are presented for application specific designs including
low-voltage operation, computation vs. memory trade-offs, programmability vs. dedicated hardware, etc.

Chian et al., describes the IC implementation challenges of a 2.4 GHz wireless LAN chipset developed at Harris
Semiconductor. The technology considerations, CAD methodology, and the manufacturing considerations are pre-
sented. The lessons learned from designing this chipset are presented. Sarma and Akinwande review the flat panel
technologies available for portable systems. They review display requirements, and propose metrics to evaluate
display technologies. Current day as well as emerging technologies are evaluated.

The Kuroda and Sakurai paper presents some key technology and circuit considerations for low-voltage high-
performance system design. They propose a standby power reduction technique where the threshold voltage of the
devices are raised to lower idle leakage power. They also propose feedback circuits to adjust the substrate bias to
reduce fluctuations in threshold voltage. Burd and Brodersen present techniques for energy efficient programmable
processor design. A key contribution in this paper is the definition of energy efficiency metric for various user modes
including fixed throughput maximum throughput, and burst throughput modes. Tiwari et al., presents techniques to
analyze and optimize power dissipation of software. A measurement based instruction level power analysis approach
is used to provide an accurate power cost for software. The ability to model power dissipation of software is key to
finding energy efficient programmable implementations.

The final two papers address CAD tool issues for low-power design. Mehra et al., presents various architectural
and behavioral approaches for power minimization, A key new idea emphasized involves algorithm partitioning to
preserve locality in the assignment of operations to hardware units. This not only reduces implementation area, but
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also the number of accesses to high capacitance interconnect. Monteiro and Devadas review power estimation and
optimization techniques at the logic level. Simulation-based as well as probabilistic approaches are described for
switching activity estimation in sequential circuits. Various power reduction techniques are described including a
data dependent logic level power down approach called precomputation.
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