
Preface to Third Edition

Since FPGAs are still a rapidly evolving field, I am very pleased that my
publisher Springer Verlag gave me the opportunity to include new develop-
ments in the FPGA field in this third edition. A total of over 150 pages of
new ideas and current design methods have been added. You should find the
following innovations in this third edition:

1) Many FPGAs now include embedded 18 × 18-bit multipliers and it is
therefore recommended to use these devices for DSP-centered applica-
tions since an embedded multiplier will save many LEs. The Cyclone
II EP2C35F672C6 device for instance, used in all the examples in this
edition, has 35 18× 18-bit multipliers.

2) MaxPlus II software is no longer updated and new devices such as the
Stratix or Cyclone are only supported in Quartus II. All old and new
examples in the book are now compiled with Quartus 6.0 for the Cyclone
II EP2C35F672C6 device. Starting with Quartus II 6.0 integers are by
default initialized with the smallest negative number (similar to with the
ModelSim simulator) rather than zero and the verbatim 2/e examples
will therefore not work with Quartus II 6.0. Tcl scripts are provided
that allow the evaluation of all examples with other devices too. Since
downloading Quartus II can take a long time the book CD includes the
web version 6.0 used in the book.

3) The new device features now also allow designs that use many MAC calls.
We have included a new section (2.9) on MAC-based function approxi-
mation for trigonometric, exponential, logarithmic, and square root.

4) To shorten the time to market further FPGA vendors offer intellectual
property (IP) cores that can be easily included in the design project. We
explain the use of IP blocks for NCOs, FIR filters, and FFTs.

5) Arbitrary sampling rate change is a frequent problem in multirate sys-
tems and we describe in Sect. 5.6 several options including B-spline,
MOMS, and Farrow-type converter designs.

6) FPGA-based microprocessors have become an important IP block for
FPGA vendors. Although they do not have the high performance of a
custom algorithm design, the software implementation of an algorithm
with a µP usually needs much less resources. A complete new chapter
(9) covers many aspects from software tool to hard- and softcore µPs. A
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complete example processor with an assembler and C compiler is devel-
oped.

7) A total of 107 additional problems have been added and a solution manual
will be available later from www.amazon.com at a not-for-profit price.

8) Finally a special thank you goes to Harvey Hamel who discovered many
errors that have been summarized in the errata for 2/e that is posted at
the book homepage http://hometown.aol.de/uwemeyerbaese
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I am particular thankful to P. Thévenaz from EPFL for help with the newest
developments in arbitrary sampling rate changers.

My colleagues from the ISS at RHTH Aachen I would like to thank for their
time and efforts to teach me LISA during my Humboldt award sponsored summer
research stay in Germany. Special thanks go to H. Meyr, G. Ascheid, R. Leupers,
D. Kammler, and M. Witte.

From Altera, I would like to thank B. Esposito, R. Maroccia, and M. Phipps for
software and hardware support and permission to include datasheets and Quartus
II software on the CD of this book. From Xilinx I like to thank for software and
hardware support of my NSF CCLI project J. Weintraub, A. Acevedo, A. Vera,
M. Pattichis, C. Sepulveda, and C. Dick.

From my publisher (Springer-Verlag) I would like to thank Dr. Baumann,
Dr. Merkle, M. Hanich, and C. Wolf for the opportunity to produce an even more
useful third edition.

I would be very grateful if you have any suggestions for how to improve
the book and would appreciate an e-mail to Uwe.Meyer-Baese@ieee.org or
through my publisher.

Tallahassee, May 2007 Uwe Meyer-Bäse




