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FIG. 1.3, Electronic puckage hierarchy.

microprocessor, which is capable of over 400 MIPS. In the years to come, it is
expected that the MIPS rating will give way to BIPS, that is. billions of instruc-
tions per second.

The performance of an electronic system is mainly determined by the number
of instructions executed in each cycle and the clock frequency (see Fig. 1.4). As
shown in Figure | 4, the number of instructions executed per cycle depends on the
system design, whereas the clock frequency depends on the IC and electronic
packaging technologies. 1t should be further noted that, while the performance is
a fundamental parameter, it is affected by the architecture and instruction set,
Thus a reduced mstruction set computer (RISC) sysiem cannot be compared
easily with a complex instruction set computer (CISC) system. Accordingly,

erfc comparisons are only valid within a given system design.
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20 EVOLUTION OF PACKAGING TECHNOLOGY

Multilayer
substrate

FIG. 1.19. A typical multichip module

Far from being passive carriers for microelectronic devices,
today’s high performance compuiers pose at least as many engineering chal-
lenges as the semiconductor chips that they interconnect. power. cool. and
protect. While the semiconductor circuit performance as measured in picosec-
onds continues to be improved upon relentlessly. the computer performance i1s
expected to be in nanoseconds for the rest of this century. The Factor of 1.000 s
attributable to the packaging. Thus the packaging, which interconnects all the
chips to form a particular function, such as a central processor, is likely to set the
limits on how far computers can evolve, Multichip packaging, which minimizes
these limits drastically, is expected to be the basis of all advanced computersin the
future, In addition, since this technology allows chips to be placed closer and to
oecupy less space. it has the added advantages of being used in portable consumer
electronics and medical, aerospace, automotive, and lelécommuniciation apphica-

Hons,

Multichip modules have been developing rapidly. As a result, different types of
MCMs have been developed. In the following section, we discuss the different
types of MCMs

1.3.1 Substrate Technologies

MCMs are generally categorized on the basis of the substrate technology. While
some MCMs are based on older PCB technology, others use state-of-the-art
VIS technolosy b this cection we hrefia ceview MO cuhatrate tachnalaaies
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