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Introduction

As the groundbreaking capability to charge electronic
devices without relying on cords continues to grow,

a universal wireless power standard that defines
common expectations and experiences becomes
increasingly important. .
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A global wireless power
standard will open the
market, encourage
consumers to live without
power cords

The growing wireless power market — with more than 230 products on store shelves — promises
that customers can charge their mobile phones, tablets and other devices wherever they go
without having to carry chargers, cables or adapters.

While the market for wireless power is still relatively small, it's growing quickly and is
expected to continue at a rapid pace. About 5 million wireless charging units were shipped in
2012. Research firm IHS estimates that 100 million wireless power devices could be in use by
2015. The market today is focused primarily on products for mobile phones, but is expected to
include products for industrial, automotive and other consumer goods in the future.

The continued development of the wireless power market depends on broad consensus
about technical standards that will ensure interoperability across products and platforms. Much
like the standard established by the Wi-Fi Alliance that delivered seamless wireless networking,

a standard for wireless power will free millions of people around the world from the inconvenience
of power cords.

Three standards bodies at different phases of development are jockeying for position in this
still-emerging market. Texas Instruments (Tl) is @ member of all three organizations.

The first and most-adopted wireless power standard started being developed in 2008 by the
Wireless Power Consortium (WPC), a body that has grown steadily and has established the Qi
(pronounced “chee”) global standard. The WPC'’s website lists more than 140 members, and the
organization has certified more than 230 products. It includes semiconductor manufacturers,
mobile phone makers, companies that build magnetic coils, test equipment manufacturers, and
companies that test and certify products.

A second standards body, Power Matters Alliance (PMA), was formed in 2012 and offers an
alternative solution. Its website lists more than 70 members. A third body, Alliance for Wireless
Power (A4WP), was also introduced in 2012 and has more than 40 members.

The standards developed — or under development — by these three bodies differ. They typically
define requirements for transmitters that will deliver power, receivers such as mobile phones that
will use the power and a communications protocol for devices. For example, current standards
established by WPC and in development by PMA rely on tightly coupled systems, which means
that transmitter and receiver coils must be closely aligned for wireless charging to take place. Both
organizations also are developing loosely coupled extensions to their standards that will provide a
larger charging area, charge multiple devices and be backwards-compatible. A4WP is developing
standards based on a loosely coupled system that provides a larger charging area and ability to
charge multiple devices.
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However, standards are complex and are comprised of more than electronics. A successful standard requires:

e An active, growing consortium with a membership that works together to reach consensus on standards.

e Published technical specifications that enable companies to design and build products.

e Approved transmitter designs that support and communicate with different types of receivers. WPC has
certified 20 types of transmitters, PMA is working on one and A4WP is developing three.

e Receiver-equipped devices such as mobile phones, cameras and other handheld products.

¢ Interoperability that ensures transmitters and receivers work together seamlessly.

e Regulatory approvals required to ensure that a product can be marketed and sold in different regions
around the world.

e Service providers Verizon and DOCOMO Innovations have chosen to use the WPC standard, while AT&T
has chosen PMA and T-Mobile is a member of A4WP.

e Established test houses to certify that products meet technical specifications. In addition to receiving
certification, manufacturers learn from the testing process. WPC has engaged nine test houses that have
approved more than 230 products, while PMA and A4WP will identify test houses that support their
standards in the future.

e Certified products on the market. Competitive products from multiple companies enhance performance
and reduce costs for consumers eager to live free of power cords. Products using the WPC standard are on
the market; products certified by PMA or A4WP standards are expected to be on the market in the future.

e Availability of integrated circuits, which enable the development of innovative products and will speed
the adoption of wireless power worldwide. Silicon solutions are designed after specifications are set.

Five semiconductor manufacturers, including TI, currently sell ICs that meet the WPC
standard, and some of their devices represent the second or third generation of wireless power technology.

The market is beginning to gain momentum. Mobile phone service providers are choosing which standards to
incorporate into their devices. A major coffee chain has selected a standard for the wireless power infrastructure
in its shops. About 10,000 wireless charging stations are expected to be available in Japan by the end of 2013.
But some industries — such as automobile makers — are waiting to see which standard will become dominant
before making the significant investment required to include wireless charging in all their products. Three auto
makers have committed to implement Qi transmitters in at least one of their models.

One of the three organizations promoting specifications — Wireless Power Consortium, Power Matters Alliance
or Alliance for Wireless Power — likely will become dominant as the market matures. It’s also possible that these
specifications might converge or that some products could be designed to support multiple standards. Designers
today rely on discrete ICs supporting one specification, but we believe they will quickly move toward circuits with
dual-mode wireless power capability, such as those demonstrated by TI.

A universal standard is important because it will drive wider adoption of wireless charging and ensure
customer satisfaction and backwards-compatibility as the technology evolves. Without a common standard,
however, the market for wireless power is likely to remain relatively small.

A major key to ensuring a robust, healthy market is to avoid a prolonged conflict over the transition to a
universal standard. A standards war will slow the pace for wider adoption of wireless power, stifle innovation
and keep costs higher for consumers.

Ultimately, customers want to build products that will be used by many consumers around the world.

A global standard will be critical for successfully cutting the power cord.

Summary Broad consensus about a universal standard for wireless power will ensure interoperability across products and

platforms, drive demand for wireless charging, and build momentum for continued development of this promising
market.

A global wireless power standard will open the market, encourage consumers to live without power cords June 2013



Texas Instruments

The Wireless Power Market

WPC

e Established 2008, inductive
based, exploring Mag Res

¢ 140+ members

PMA A4WP

e Established 2012, inductive based e Established 2012, Mag Res based
e 80+ members e 40+ members

e Powermat, AT&T e Samsung and Qualcomm

¢ Shipping in volume today

e Ecosystem yet to be
established

primary drivers
o Ecosystem yet to be established

Market Assessment of Standards (information based on public sources)

Member Companies
Active Gonsortium
Specification Published
Approved Tx Types

Test Houses Established
Certified Products

IC Solution Available
Production Coil Set Available
Regulatory Approvals
Infrastructure Play
Comments

Wireless Power Consortium
140+ members
Yes
Yes WPC1.1, public
>20
9
160
Yes (~5 suppliers)
Yes
Yes
U.S., Japan, Europe

Well established, products in
market, wide design flexibility

PMA
80+ members
Yes
Yes PMA1.1, members only
In development
In development
In development
Two in development
In progress
Yes
U.S., Europe

Strong U.S. player, strong
AT&T support, early stage

A4WP
40+ members
Yes
Yes V1.0, members only
In development
In development
In development
None public
In progress
No
None

Strong push by Samsung
and Qualcomm, active
development ongoing
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

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

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

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
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense
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