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Haptic Solutions for Wearable Devices

Keep your smartphone in your pocket; receive all of your
notifications on your wrist

Wearable Device Trends

Interconnectivity is becoming very popular in the world today. Everyone wants to connect their gadgets to their smart-
phone, tablet, or computer. Wearable devices are one such gadget, and they can range from simple pedometers to fully
integrated smartwatches. The most popular type of wearable device is smartwatches. They have the ability to wirelessly
connect to your smartphone; thus eliminating the need to take your phone out of your pocket, bag, or purse.

Where does Tl come in?

The wearable market is full of devices that require notifications, especially differentiated ones. By creating a variety of
alerts and alarms, you will be able to determine if you are receiving a text message, phone call, appointment reminder,
email, etc. This differentiation between the types of notifications can be done with haptics. Haptics, by definition, refers
to the sense of touch and is a technology that adds tactile feedback to electronic devices through the use of vibrations.
Since you are wearing the device on your wrist, you will be able to get a strong feeling for the differences in the types of
vibrations that are output from the haptic actuators.

Texas Instruments offers a complete line of haptic drivers which have the ability to drive eccentric rotating mass (ERM),
linear resonant actuator (LRA), and piezoelectric actuators. Tl’s haptic drivers have the ability to intelligently amplify the
haptic waveform to achieve the maximum voltage an actuator can operate at. This allows for maximum impact to the
user. Within TI’s haptic drivers is the ability to store software that can generate customized waveform to provide a differ-
entiated notification system to your wearable device.

Visit www.ti.com/haptics for more information.



Haptic Bluetooth Kit

¢ Fully functional development tool: wearable haptic kit for personalized fitness tracker
and watches.

¢ iOS app for integrated library with sample “heart-beat” and “breathe” patterns along
with 123 waveforms.

¢ iOS 7 and 8 compatible.
e Complete design available through Tl Designs.

e Can be ordered through Tl eStore.

Haptic Bluetooth Kit as supplied by Texas Instruments. *Kit shown with user supplied watch band and case.

Haptic Drivers

I, | Startup Haptic Operating
Input (Typ)  Time Actuator  V (Max) V, (Min)  Temp
Device Description V,,: (Max) (V) signal (mA) | (ms) Type (V)] (V) | Range (°C) Package @ Price*
Haptic Driver for ERM/LRA with Built-In Library [2C, PWM, ) 10VSSOP,
Lt and Smart Loop Architecture 3 Analog b e 2t 9.2 2 LB 9DSBGA LB
Low Voltage Haptic Driver for ERM and LRA with [2C, PWM, ) 10VSSOP,
DRV2604L Internal Memory and Smart Loop Architecture 59 Analog 05 0.7 ERM, LRA 52 2 401085 9DSBGA 12
Haptic Driver for ERM/LRA with Built-In Library [C, PWM, _
DRV2605 and Smart Loop Architecture 5.5 Analog 0.7 ERM, LRA 55 25 40t0 85  9DSBGA 1.60
Haptic Driver with Auto Resonance Tracking for . PWM, _ i
DRV2603 LRA and Optimized Drive for ERM Analog 1.5 1.3 ERM, LRA 5.2 2.5 40 to 85 QFN-10 0.70
Piezo Haptic Driver with Boost, Digital Front End, [2C, PWM, f _ !
DRV2667 and Internal Waveform Memory 200 Analog 0.13 2 Piezo 51b) 3 40t085  QFN-20 2.95

*Suggested resale price in U.S. dollars in quantities of 1,000.

Visit www.ti.com/haptics for more information.
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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.

TI 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.

TI 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 TI 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 TI 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, TI 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 Tl components are authorized for use in FDA Class Ill (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.

TI 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.
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