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1.1. BACKGROUND

Interest in and evolution of low-voltage supply and low-power circuits have grown
rapidly from applications on watches and medical electronics (pacemakers, hearing
aids, blood flow meters) to a host of other applications. This increased interest is
mainly due to commercial implications of portable equipment, power reduction on
non-battery-powered systems, and consumer electronics. Some of these examples are
the laptop/notebook computers as well as workstations, PCs, electronic organizers,
language translators, electronic dictionaries, implantable devices, portable radios
and TV sets. One specially attractive device with growing importance in multimedia
and wireless applications is the personal digital assitant, which together with cellular
phones, pagers, and palmtops, among others, has revived interest on low-voltage
supply and/or low-power consumption system design.

Low-voltage and low-power electronic systems have been pursued continuously
since the transistor invention in the 1940s and the integrated circuit (IC) invention in
the late 1950s. Until the late 1960s analog techniques were the dominant approaches.
With the phenomenal development of microprocessors in the 1980s and the efficient
digital computer-aided design (CAD) tools developed in the last years, the digital
approach has become the favorite design methodology.

Simultaneously, a number of significant acquirements during the late 1980s
using massively interconnected analog signal processors were accomplished. These
systems, inspired by biological systems, have converted theory to practical imple-
mentations. Among the applications are the artificial cochlea, the artificial retina,
and other useful image processors based on neural network concepts. This recent






