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tively increasing V1 and reducing the sub-threshold leakage. The leakage of a
two transistor stack has been shown to be an order of magnitude less than that
of a single transistor [3]. This stacking effect makes the leakage of a logic gate
highly dependent on its inputs. There is a minimum leakage state for any
multi-input circuit; in theory this state applied just prior to halting the clocks to
minimize leakage. In practice, applying this state is not feasible in most
designs.

Long Channel Devices

From the equation for sub-threshold current, it is clear that using non-mini-
mum length channels will reduce leakage. Unfortunately, long channel
devices have lower dynamic current, degrading performance. They are also
larger and therefore have greater gate capacitance, which has an adverse effect
on dynamic power consumption and further degrades performance. There may
not be a reduction in total power dissipation unless the switching activity of
the long channel devices is low. Therefore, switching activity and perfor-
mance goals must be taken in to account when using long channel devices.

1.7 Purpose of This Book

The purpose of the Low Power Methodology Manual is to describe the most effective
new techniques for managing dynamic and static power in SoC designs. We describe
the decisions that engineers need to make in designing low power chips, and provide
the information they need to make good decisions. Based on our experience with real
chip designs and a set of silicon technology demonstrators, we provide a set of recom-
mendations and describe common pitfalls in doing low power design.

The process of designing a complex chip is itself very complex, involving many
stakeholders and participants: systems engineers, RTL designers, IP designers, physi-
cal implementation engineers, verification engineers, and library developers. Com-
munication between these disparate players is always a challenge. Each group has its
own area of focus, its own priorities, and often its own language. One goal of this
book is to give these groups a common language for discussing low power design and
a common understanding of the issues involved in implementing a low power strat-

cgy.

The first low power decision an SoC design team must make, of course, is what
power strategy to pursue—what techniques to use, when and where and on what sec-
tion of the chip. This fundamental issue drives the structure of the book.
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