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using Quartz-on-Silicon Wafer
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Monolithic integrated circuit fabrication technology

is the most advanced mass production technology
ever invented, reducing transistor cost by billion times
during last 4 ' decades. Modern electronic systems,
however, are composed of many different crystals, each
of which is an optimized material for each application.
Notable examples are electro-acoustic resonators/filters
made by quartz in wireless system, semiconductor laser
diode made by direct gap compound semiconductor in
optical communication system, and so forth. These
heterogeneous systems cannot be integrated using
conventional monolithic IC technology, making final
cost and size determined more often by the packaging
and wiring various devices on a printed circuit board not
by the device itself. ’

We propose PLIC (Polylithic Integrated Circuit)
technology which allows us to fabricate heterogeneous
system on a single wafer. In PLIC, various crystals are
stacked vertically and different devices having optimum

~ performance on each crystal, are fabricated then
connected on a same wafer, all using IC fabrication
technology. Then complete system is finally obtained as
a single chip after dicing. Thus drastic reduction in cost
and size and great improvement in performance and
reliability are expected. In this presentation, PLIC using
QoS (Quartz-on-Silicon) is taken as an example to )
demonstrate the feasibility of a true single chip radio, .
where RF and digital circuits, antenna, and electro- )
acoustic filters are integrated on a same wafer.
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