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« The first microprocessors were created by Texas Instruments, Intel and a
Scottish electronics company. Who was really first has been debated. First-
generation 8-bit families were Intel’s 8080, Zilog’s Z80, Motorola‘s 6800. The
32-bit and 64-bit microprocessors found in most of today’s workstations and
servers are the x86, PowerPC and SPARC lines. More than 200 million of
these chips ship inside general-purpose computers each year.
For embedded systems, newer versions of 8- and 16-bit, first-generation
microprocessor families are widely used and exceed the desktop computer and
server market in volume. Each year, millions of microprocessors and billions of
microcontrollers are built into toys, appliances and vehicles. A microcontroller
contains a microprocessor, memory, clock and I/O control on a single chip.
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« By 1965 integrated circuits—chips as they were called—embraced as many as
50 elements. That year a physical chemist named Gordon Moore, cofounder of
the Intel Corporation with Robert Noyce, wrote in a magazine article: "The
future of integrated electronics is the future of electronics itself." He predicted
that the number of components on a chip would continue to double every year,
an estimate that, in the amended form of a doubling every year and a half or
so, would become known 1n the industry as Moore's Law. While the forecast
was regarded as wild-eyed in some quarters, it proved remarkably accurate.
The densest chips of 1970 held about 1,000 components. Chips of the mid-
1980s contained as many as several hundred thousand. By the mid-1990s some
chips the size of a baby's fingernail embraced 20 million components.
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« The inverter is truly the nucleus of all digital designs. Once its operation and properties are

 clearly understood, designing more intricate structures such as NAND gates, adders, multipliers, and
microprocessors is greatly simplified. The electrical behavior of these complex circuits can be almost
completely derived by extrapolating the results obtained for inverters.

« The analysis of inverters can be extended to explain the behavior of more complex gates such as NAND,
NOR, or XOR, which in turn form the building blocks for modules such as multipliers and processors.

« The choice of a technology or a design style dramatically affects the density, performance, and the power
consumption of a design. To illustrate this, we discuss in detail the behavior of static complementary
CMOS and bipolar ECL inverters, which are representative gates for both MOS and bipolar
technologies. Although these are not the Only gate topologies in use, they are certainly the most popular
at present. For each gate, we analyze the following fundamental properties:

* robustness, expressed by the static (or steady-state) behavior
e performance, determined by the dynamic (or transient) response
P y y P
* heat dissipation and supply capacity requirements, set by the power consumption
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