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Preface

The ever increasing pace of the electronics industry is presenting many challenges and
opportunities for engineers. Universities and engineering students must prepare themselves by
strengthening EDA, SOPC knowledge and capability. Altera’s goal is to provide the most
effective and flexible platform to enable the electronics industry to realize its full potential of
innovation and creativity.

One of the biggest challenges faced by design engineers is the selection of a processor for
their next design. FPGA-based embedded systems can provide scalable performance, allowing
last-minute changes to boost system performance based on end market demands.
Compute-intensive algorithms, converted to logic in an FPGA, can run orders of magnitude faster
than the same algorithm run in software by a microprocessor or digital signal processor. More
importantly, hardware resources can be applied to performance-hungry algorithms where they are
needed most, potentially reducing the need for a high-performance CPU, reducing clock
frequency, reducing power consumption, and simplifying the board design.

With the advent of low-cost FPGA families, in which you can implement one or more
embedded processors, custom embedded solutions are now viable for cost-sensitive applications
and are well within the reach of the average embedded design engineer. Altera®’s Nios® II
embedded 32-bit processors, implemented in programmable logic, use on-chip resources such as
multipliers and memory, and can be instantiated in almost any FPGA family. The performance
and cost of a soft-core processor depend mainly on the FPGA in which it is instantiated.

FPGA-based embedded systems open a powerful set of new options for the embedded design
engineer. Nios II based SOPC designs can be changed and updated right up to the time the
product goes into final test allowing maximum flexibility.

I am grateful to Professor Wang for leading the effort to compile such a comprehensive book
on Quartus® II software based SOPC design. I am sure this book will help students and industry
to fully realize their potential for innovation and creativity.

Ben Lee
Vice President, Asia Pacific
Altera Corporation
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