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Adaptive Voltage Scaling (AVS)

Adaptive Voltage Scaling (AVS) technology is a real-
time, continuous, closed-loop power management
technology. The AVS technology enables optimized
power delivery to processors, ASICs, and SoCs by
adaptively optimizing supply voltages over process and
temperature variations in order to maximize system-
level energy savings.

Gaming Applications

Gaming consoles are rated primarily on their
performance capability. Consumers are increasingly
demanding for enhanced in graphics and game play.
However, there are several practical constraints that
come with designing a gaming console.

Although they pack the processing power of a modern
PC, game consoles must compare favorably in size with
existing gaming platforms. This poses a difficult
thermal management problem for the console as higher
end consoles can consume 150 to 200 Watts in normal
operation. Getting the heat out of these systems often
requires expensive heat sinks and heat pipes, which
themselves take up significant space.

Since consoles are used for a variety of audio and
visual entertainment; excessive fan noise detracts from
the experience. Larger fans are required to remove the
increasing heat due to increase power consumption. It
is not uncommon for fan noise reduction to be the goal
of a redesign.

What AVS Can Do

AVS addresses the tradeoff between power and
performance. The Vpp of the core must be high enough
to support ever increasing clock rates. However, the
higher Vpp, the more power that is dissipated by the
processor. In fact, the power consumption is
proportional to Voo?, and even greater than this when
considering leakage. This power dissipation in turn
requires larger and more expensive heat sinking
solutions. Even with the modern practice of voltage
binning, considerable voltage headroom due to tester
guardbands, temperature variation, and other
inaccuracies. AVS eliminates these guardbands, and
delivers exactly the voltage needed for a given
performance through a closed-loop determination of the
optimally lowest voltage. The result is power savings in
the range of 20 — 40%. Power savings have a domino
effect in gaming consoles. For every watt saved in the
processor, there are savings in the heat sink, size, and
cost.
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AVS Implementation in Gaming

The HPM (Hardware Performance Monitor) and APC
(Advance Power Controller) are embedded into the
processor in order to monitor the process and temperature
variation of the ASIC. A command is sent by APC via the
PowerWise Interface (PWI) to the Energy Management
Unit (EMU), which adaptively regulates with a load-line
offset. Together, these components form a closed loop
which automatically optimizes the voltage for the given
process and temperature profile. The AVS loop is fast
enough to accommodate frequency scaling, which
provides even more power savings.
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AVS Power Savings

AVS enables 20% to 40% power savings over traditional fixed-
voltage scheme across temperature range and guardbands
typical in high performance processors.

Applications
= Gaming Consoles
= High-end Set Top Boxes
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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