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Preface

The world of electronic system design is getting ever more complex. Both university students
and professional engineers are faced with the challenges of having to do more with less time.
System-on-a-Programmable Chip (SOPC) design methodology with Altera’s Quartus II design
tool is an ideal solution to meet these challenges. Nios, Altera’s popular soft core RISC CPU, is
at the heart of SOPC design.

Programmability is the future of electronic system design. Fixed function SOC’s
(System-on-a-Chips) will become less and less practical. The high development cost, long
development time and lack of flexibility often cause SOCs to be obsolete soon after they come
out of initial production. For example, even as 2G wireless technology was being installed,
2.5G basestations were being developed. Now before 2.5G is completely in place, 3G is being
launched in many countries. Just as 3G is being launched, R&D teams are developing 4G
hardware. The time period between each generation is getting shorter. There is simply not
enough time to develop SOC’s. Therefore, flexibility and programmability is the key.
Hardware specifications are changing in real time. Some of Altera’s customers are even
remotely upgrading their hardware after they are installed in the field. This is possible because
of SOPC technology.

Altera pioneered SOPC by putting the “P” in “SOC”. P = Programmability = Flexibility. With
programmability enabled by simple-to-use tools such as SOPC Builder in Quartus II, even novice
designers can develop complex systems in a very short period of time by using a standard PC.
This low cost but powerful methodology is perfect for students and universities. Through a
number of Nios design contests conducted in China and throughout Asia Pacific recently,
graduate students have developed and demonstrated very complex electromechanical systems in
areas such as automotive electronics, robotics and industrial control. Some of these designs
rival those of professional companies in the industry and I'm sure will be eventually
commercially deployed.

More and more electronic systems, including consumer applications such as televisions, are
depending on programmable logic. In the future, very few electronic equipment can exist
without programmable logic. Thus, it will be a requirement in the near future, if not already so,
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for every electronic engineering graduate to know how to design with PLDs and even SOPCs.
Altera intends to continue to work closely with teaching professionals and universities to help
students learn SOPC design. This book written by Professor 5% B and his students is a great
example. On behalf of Altera, I would like to thank Professor ¥ for his tireless effort in
publishing this textbook in order to help develop the next generation of great SOPC designers.

Ben Lee
Vice President & Managing Director
Altera International Limited
Apr. 28, 2004
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