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I often say, “there are two kinds of engineers, those who have signal integrity problems and
those who will.” Signal integrity issues arise when the interconnects are not transparent. In typical
circuit board dimensions, this is above about 10 MHz signal bandwidth or less than a 35 nsec rise
time. As signal bandwidth increases, more and more signal integrity problems will arise and
interconnect design becomes more important.

This means that as digital system processing, clock, and communication speeds go up, your
luck will go down. A successful design must include best design practices to eliminate signal
integrity problems.

A simulation tool will not tell you how to design your interconnects, but it can help you
understand the important design principles and help you explore design space using a virtual
prototype to increase your confidence your design will work. This is why simulation should be an
important element in any high-speed digital engineering design work flow. It will provide
valuable insight in understanding the principles, in creating design rules to incorporate in the
pre-layout phase, and in performing verification in the post layout phase.

While there are many EDA simulation tools that can assist in these three aspects of the
design work flow, I have found Keysight’s ADS a particularly useful tool. For many simple
problems, it has a low learning curve. This means any engineer can become immediately
productive using it. It has a wide selection of transmission line models of increasing complexity
that includes a built in 2-D boundary element field solver. It allows parameterizing all the
important figures of merit of interconnect structures. And it provides a publication quality
graphical post processor to display important simulated waveforms.In addition, it can scale in
complexity with enough capability to handle entire board level simulation problems, suitable for
post layout simulation.

If you expect to become an expert in signal integrity, or just want to increase your ability to
solve signal integrity problems in your next design, ADS is a great tool to start with.

This is why Xiuguo’s book on ADS for SI Applications is so valuable. If you want to learn
SI, this book is for you. If you have ever tried using ADS and struggled getting started, this book
is for you. If you want to master signal integrity simulations, this book is for you.

If signal integrity is in your future, this book is an excellent starting place to explore ADS as a
simulation environment and begin your journey to become a master of high speed digital engineering.

Author of Signal and Power Integrity: Simplified Eric Bogatin
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