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Forward Looking Statements

Information contained in this presentation reflects ARM and
Synopsys plans as of the date of this presentation. Such plans
are subject to completion and are subject to change. Products
may be offered and purchased only pursuant to an authorized
guote and purchase order. Neither party is obligated to develop
the software with the features and functionality discussed in the
materials
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Low Power Panel Agenda

Alntroduction & Collaboration Overview

A Low power techniques for RTL designers
Almplementing low power designs
APhysicaI IP considerations

AWhat 6s new in tool s
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Speakers

APanelists
A\ Mike Keating (Moderator), Synopsys Fellow
A\ David Flynn, ARM Fellow
A Alan Gibbons, Principal Engineer, Synopsys
/A\Rob Aitken, ARM Fellow, ARM Physical IP
A\ Steve Meier, VP Engineering, Synopsys
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Low Power Challenges and
Business Drivers
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Consumer Applications Are Key
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Source: Synopsys SNUG surveys - What is the application of your design?
2007 N = 732; Margin of error = +/- 4%
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Consumer s6 Wants vs. E

A Users want more and more features in their
mobile devices

A Camera, High quality sound
A Video, TV...

AWhile getting
A Long battery life

A Convenient form factor
A Affordable price

ABattery technology is not evolving fast enough
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Power Management: The Greatest Challenge
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Source: Synopsys customer survey
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Power Dissipation
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~50% Of Designs Currently At 90nm

m2004 ®m2005 ®m2006 ®2007

Source: Synopsys customer survey
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65nm Adoption Accelerating
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Source: Synopsys customer survey
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Power Management Spectrum

Process Design Arenitseitirs Software
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Power-aware
memories

Diminishing returns through levels of abstraction
- . I Increased accuracy of models

ARM@SY"UPSYS Copyright®© 2007 by ARM and Synopsys - 12 AR M DeVCOn

Advancing Desgn Solutions




Multi-voltage is Moving into the Mainstream

Clock Gating 86%
Multi-Voltage Clock gating used by
Architectural abOUt 90%
Techniques
Voltage/Frequency DVFES and Power gatlng
=CellAL are soon to follow
MTCMOS/Power 18%
Gating f— w 2007
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Other |, 2%
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Source: Synopsys customer survey




ARM-Synopsys
Collaboration Overview
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Long-Term ARM-Synopsys Partnership

Innovation into practice into products
for more than 10 years
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Low Power Techniques for
RTL designers
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Power Gating for Battery Life

Standby power for battery-powered electronics really matters:
A Using (High-Vt) power switches to cut (Low-Vt) leakage power

But need to address:
A\ Architecture and partitioning for power gating
A Understanding the energy/real-time costs of losing/rebuilding state
A Design of the power switching fabric (Header or Footer switches)
A Minimizing the impact of power gating on timing and area
A Design of the power gating controller (RTL)

See LPMM Ch. 4. Power Gating Overview
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Energy Profiles T PG (with state loss)
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Energy Profiles i SRPG
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NS AL dTechnology Demonstrator

AJoint ARM-Synopsys R&D
partnership

A ARM926EJ-SE pr o chased o r
system with integrated DesignWare
USB PHY and sub-system
A Leakage power management
A Power gated CPU and USB core
AR LI ght Sleepo: SRPG i mplementat.

AfiDee p S| ehppawer-gadimgf
with scan-based save/restore to
RAM

See LPMM Ch. 6: A Power Gating
Example
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