
Preface

Dear Friends,
The idea and the inspiration behind writing this book did not come as one single

“Eureka” moment. It got brewed within us for long. During many years of interac-
tion with design managers and engineers at various IC design houses, we realized
the importance and criticality of the role played by a good RTL designer in reducing
the number of iterations from later stages to the RTL stage in the design cycle which
helps the design to reach the market in time.

Specialized topics, such as DFT, Timing, Area, Power etc. have their own experts
and are considered to come into play – much after RTL. However, the quality of RTL
has a significant impact on these requirements. The domain experts of these special-
ized topics cannot be present at all times to guide the RTL designers. Many times, if
an RTL designer is aware of what will cause trouble to these specialized stages later
in the flow, he can at least consult with the specific domain experts, and, together
they can judge on what would be best to do at the RTL stage itself. But, how can we
make an RTL designer aware of these specialized topics? Imparting knowledge to
RTL designer is the only way out. So, we hope this book will explain the fundamen-
tal concepts of all these specialized topics which an RTL designer should know – on
the various impacts that his RTL has – on later stages of the design cycle. The book
does not attempt to replace the domain experts. It tries to complement them – so
that they can focus on the more complex things, while, explaining relatively simpler
things is done by this book.

As part of our job at Atrenta, we have been receiving and studying RTL coding
guidelines from many IC design houses. A lot of those rules needed us to analyze
and think through as to what might be the main motivation behind the specific guide-
line. Sometimes, after the rules were coded into our software, and were in use at the
design houses, we would get queries from the users as to why a specific guideline
was important, or, what was the implication if they did not follow that guideline.
Sometimes, it would be accompanied by: “We are aware of this RTL coding guide-
line that we are violating, and, we understand why this guideline is important. But,
we have taken this alternative precaution. Do you still think, there is a trouble with
our code?”

As we used to debate and discuss these queries within our company, and, many
times with the users at the design houses, we started realizing that our users did
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not only expect us to just automate the rule checking but also they were look-
ing at us – to actually define good coding practices. Though, most large design
houses have a set of good design practices; such guidelines are missing at smaller
design houses. And, even at places, where the designers have access to such cod-
ing guidelines, many times the reasoning and implications are understood by the
more experienced designers, while, the relatively inexperienced designers are sim-
ply expected to follow them. These designers also want to understand the reasoning
behind those specific guidelines.

An RTL designer should be able to appreciate that the guidelines are not to pre-
vent him from expressing his creativity; rather the guidelines are to prevent his RTL
design from running into trouble at a later stage. The above thought process was get-
ting inspired by another important fact of ASIC design process. ASIC design is not
about putting in a bunch of bright and smart engineers on a project and letting them
do the design. Rather, ASIC design has a huge element of being able to foresee the
downstream impact of their specific code. It is less to do with smartness and intel-
ligence; and more to do with “knowing”. Obviously, “knowing” would come with
experience. And, it can also come with reading from other people’s experience. This
is what this book is trying to do.

Hopefully, this book will find its place in the hearts and minds of anybody who
generates RTL code. This includes RTL designers as well as those writing tools that
generate RTL. Relatively new RTL designers will find this book to be an interesting,
rich and useful collection of knowledge at one place. Experienced RTL designers
will be able to appreciate and cement some already known concepts. Domain experts
can enjoy the reduction in routine queries and concentrate on more complex mat-
ters in this domain. We expect their continued guidance in terms of improving the
material further – for future.
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