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FIGURE 1.0.
TABLE 1.0.

The Low Power Methodology Manual is the outcome of a decade-long collaboration
between ARM and Synopsys commercially and the two of us personally. In 1997
ARM and Synopsys worked together to develop a synthesizable ARM7 core. Dave
was the ARM lead on the project; Mike’s team executed the Synopsys side of the
project. This led to a similar project on the ARM9.

Shortly after these projects, the two of us embarked on a series of technology demon-
stration projects. We both felt that we needed to use our products as our customers do
in order to understand how to make these products better. So we developed a test chip
that combined ARM and Synopsys IP and took it through to silicon. We did the RTL
design and verification personally, and borrowed resources to do the implementation.
The experience was incredibly illuminating, and we hope it contributed to improving
the IP and tools from both companies.

We quickly realized that low power was one of the key concerns of our customers,
and SoC designers in general. So we followed our initial project with several low
power technology demonstration projects. The final project was the SALT (Synopsys
ARM Low-power Technology demonstrator) project, for which we received working
silicon late last year. These projects explored clock gating, multi-voltage, dynamic
voltage scaling, and power gating. In all these projects we found that there is no sub-
stitute for direct first-hand experience doing low-power IP-based designs. We learned,
in the most concrete way possible, exactly what our customers go through on an SoC
design. 

For years we have been talking about writing a book on low power design. With our
experience on the SALT project, our work with customers on low power designs, and
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our participation in developing the UPF low-power standard, we feel that we are
finally in a position to publish our insights and perspectives.

In doing so, we have enlisted the aid of our co-authors. The two of us are primarily
front-end engineers, with a background in system architecture and RTL design.
Kaijian and Rob bring a great depth of technical expertise in the physical and circuit
design aspects of low power. Alan has developed low power flows for the ARM pro-
cessors and did the implementation of SALT. As a result, he brings a unique perspec-
tive on the implementation issues in low power design.

We cannot overstate the contribution of our co-authors. Without their insights and
expertise - as well as the material they contributed directly - this book could not have
been written.

Like all our joint projects, this book was partly a formal joint project of the two com-
panies and partly (perhaps mostly) driven by the personal commitment of the authors,
aided and abetted by many others. We got considerable help from many people for
whom this was not part of their job description. These kind souls took time out of
their busy schedules, including evenings and weekends, to help us at every step of our
journey, from the first joint chip development to the completion of this book. They
helped in the architecture, design and tape out of test chips, the building and debug-
ging of boards, and the review and editing of the final manuscript.

It is impossible to list them all, but we list some of the many who contributed to this
effort: Anwar Awad, John Biggs, Pin-Hung Chen, Sachin Rai, David Howard, and
Sachin Idgunji.

We would also like to thank the staffs of TSMC and UMC for fabricating the technol-
ogy demonstrators and enabling us to derive the results referenced in the worked
examples.

Dave Flynn                                                                                              Mike Keating
Cambridge, UK                                                                                                  Palo Alto, CA




