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pe-board space. You can use conventional surface-mount techniques

to attach the device to a pc board.

6 in” o

and systems in the 1990s. This 84-lead IC resides in a National

Advanced packaging will play a key role in the creation of devices

Semiconductor TapePak package and occupies only 0.3
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The future of
system design

New package technology
supports soaring [C

and system

The ubiguitous DIP and board-and-back-
plane technologies have dominated electron-
ic packaging for the last 25 years. Howev-
er, the growing sophistication of devices and
systems signals the decline of such packag-
ing schemes and hevalds the arrival of
more-advanced technigues for systems de-
signed in the 1990s.

Steven H Leibson, Regional Editor

Customers and end users expect electronic systems to
become smaller, faster, and more powerful every year;
such progress is the hallmark of our industry. The
relentless increases in semiconductor integration have
played—and will continue to play—a large part in this
process, but the next decade’s system engineers will
also rely on advanced packaging techniques to achieve
those size, cost, and performance goals.

Although IC densities increased by six orders of
magnitude over the last 25 years, packaging and inter-
connect technology made only modest gains during that
same time. Indeed, because device and system packag-
ing presented few problems for the simpler designs and
slower signal rates of the past, packaging technology
didn’t receive the same attention that IC design did, so
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complexity

it didn’t advance in tandem with IC technology. DIPs,
for example, went from 14 to only 64 leads, and most
engineers continued to use fairly ancient board-and-
backplane technologies when designing multicard sys-
tems.

These old packaging and interconnection schemes are
limiting the speed and complexity of today’s advanced
systems. Emerging packaging technologies, however,
promise to overcome the existing performance barriers
by improving electrical characteristics and costs while
shrinking board-space requirements. They simply do
more with less: They carry higher-frequency signals
and handle more interconnections than earlier packag-
ing technologies did, yet use less material.

Packaging issues are now critical to advanced system
design, because highly sophisticated electronic systems
require increasingly complex interconnection schemes.
According to Rent’s Rule, an empirical model of system
interconnection developed in the 1960s (Ref 1), as chips
become more and more complex, they require more
leads or pins to connect with the rest of a system.
Rent’s Rule emphasizes something that engineers now
take for granted—that soaring IC complexities demand
ever-increasing amounts of interconnection circuitry.

Packaging and interconnect lack pizzazz
Unfortunately, many of the most publicized semicon-
ductor projects dedicated to creating these future ICs
don’t devote the same level of engineering effort to
packaging and interconnection issues that they do to
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