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T HE NEXT GENERATION of microwave digital sys-

tems will require much higher clock frequencies to

increase computational speed. Both military and commer-

cial electronics have applications for digital communica-

tions with multigigabit-per-second data rates, multi-

phase-shift-keyed modulation/demodulation, time multi-

plexing, frequency division, counting, A/D converters,

memories, and frequency and waveform synthesis. During

the last several years, significant progress has been made

in raising the operating speed of digital microcircuits

above the l-GHz/s level. Advances in silicon IC technol-

ogy will generate some limited speed improvements, but

GaAs IC technology offers a two- to six-times speed

improvement for the immediate future and Josephson

junction technology projects another two- to three-times

speed improvement for the intermediate future.

This Special Issue contains representative papers of the

state of the art in both high-speed GaAs IC’S and Joseph-

son junction logic with applications for microwave digital

systems. The first few papers derive FET models used to

compare the switching speeds of GaAs, Si, and InP de-

vices and equivalent circuits for high-speed IC design,

analysis, and optimization. Next, state-of-the-art GaAs

FET IC results which have been obtained in different

laboratories around the world are discussed. Finally,

Josephson junction theoryand technology are reviewed as

related to high-speed logic in order to familiarize micro-

wave engineers with this upcoming field.
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