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PREFACE

This report presents the findings of a 6-month study undertaken
for the Defense Advanced Research Projects Agency to ascertain what,
if any, research ARPA might sensibly conduct in integrated microcircuit
technology. The authors entered upon the study through a conviction
that serious international competition in this technology may appear in
the next few years, and a desire to ensure for the United States as
favorable an opportunity to meet this competition as research can make
available. Both the ubiquitous nature of micro-electronics in defense
applications and the particularly severe special defense requirements
for complex, low-power, micro-miniaturized circuitry make a commanding
lead in this technology very important. The authors wished to assure
themselves and ARPA that the existing research programs provide ade-
quately for the forthcoming needs of the nation. The report details
some high-leverage research areas, not now receiving government or
private support, where relatively small, advanced research efforts may
have substantial payoff. WNo endorsement of the study conclusioms by
ARPA is implied or intended.

During the course of the study, the authors visited major labora-
tories having a capability for making very small circuitry. In nearly
every visit, discussions with the research personnel were complete and
frank. The authors believe that they have seen all the major U.S.
activities aimed at producing circuits of submicron dimensions.

It was quickly realized that U.S. industry is treating the new
developments in microcircuit technology as a continuation of the coupled
evolution of decreasing size of circuit features and increasing com-
plexity of logical units that has been so effective in the past. The
authors therefore asked each industrial group specific questions about
its aspirations for very-small-size circuits of modest complexity. The
responses were disappointingly conservative. There is such a wide
variety of problems to be overcome in developing a submicron circuit
technology, and those experienced in the field have seen so many "rocks

in the road,"” that relatively slow progress is the most that they can



