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The electronics industry is driven by a simple mantra; products will always evolve to be smaller,
faster, cheaper, and developed in shorter and shorter design cycle times. This path was first established
by Moore’s Law. Now, expectations with the end users force all semiconductor product vendors to
live up to this tradition.

Advances in photolithography and IC manufacturing technology, which drive Moore’s Law,
means the features sizes on-chip will always decrease. This has two important impacts. First, chips
will always grow in the number of gates. This enables higher functionality in the same size chip and at
the same cost. Second, as the gate channel length decreases, the switching time of each gate will
decrease. Shorter switching time means shorter rise time for the output drivers and higher clock fre-
quencies possible. All signal integrity problems get worse with shorter rise times.

As a direct consequence of improved manufacturing methods, signal integrity will become an
increasing problem for even the lowest cost chips. This is why we sometimes say, "There are two
kinds of designers, those with signal integrity problems, and those that will have them."”

Signal integrity is about how the physical interconnects such as IC packages, circuit boards,
connectors and cables, affect the quality of the signals and power distribution. These analog effects are
often not well known to hardware designers. As rise times decrease below 1 nanosecond, intercon-
nects are no longer transparent and the electrical effects of the interconnects may cause the product to
fail.

When we entered the 21st Century, we entered a new era for electronic products. Shrinking
design cycle times means the product must work the first time. We do not have the luxury of multiple
build-it, test-it, re-design-it loops. If signal integrity effects are not taken into account right at the
beginning and designed out, products will fail.

A new design methodology must be used for companies to stay competitive. This new strategy
incorporates implementing good signal integrity design practices and a habit of verifying the design
with modeling, simulation and measurement tools.

I hope this book will start you on your path to mastering the skills required to stay competitive
into the 21st Century.

Dr. Eric Bogatin, Olathe, Kansas Oct 23, 2004
www.BeTheSignal.com
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