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Spatial Audio Technology

Demand for Mobile Cinematic Experience

Mobile consumer devices offer impressive visuals, but the overall experience is
diminished by space-constrained audio systems that lack clarity and depth.
Audio applications suffer from a limited soundstage, where multiple speakers
sound like a single speaker because of their close placement. Until now,
designing these systems has required programming complex algorithms

and DSPs.

Spatial Audio Brings Immersive Sound to Your Systems

Spatial Audio products from Texas Instruments convert the small soundstage
of smartphones, tablets, laptops, and sound bars into a much wider and
more exciting audio experience. With a simple implementation of various
spatial sound enhancements—including accurate sound beamforming and
crosstalk cancellation—TI provides spatially-enhanced audio solutions for
multi-speaker applications.

Comprehensive Development and Evaluation System

TI's simplified audio effect programming eliminates the need for algorithm
tuning or DSP experts on your design team. Simply input the unique
parameters of your design and the easy-to-program spatial processing engine
outputs the spatial coefficients which can be loaded into the evaluation board
GUI and tested immediately. Sound enhancement solutions can be tailored

to a specific application and the simple, iterative process allows easy design
updates for future systems.
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How Immersive Spatial Audio Technology Works

Beamforming, Crosstalk Cancellation, and HRTF

TI’'s Spatial Audio technology uses a combination of beamforming, crosstalk
cancellation, and head related transfer function (HRTF) algorithms to overcome
the physical boundaries of space-constrained systems and deliver a truly
immersive audio experience.

Beamforming

Spatial Audio Technology Combines

Crosstalk
Cancellation

Beamforming creates areas of sound enhancement with the addition of
constructively-interfering sound waves to augment other sound waves to produce
a richer sound palette for the listener.

In contrast to beamforming, crosstalk cancellation uses destructive wave
interference to cancel unwanted signals. Anti-waves—or cancellation waves—
sent to the right ear cancel unwanted left channel audio signals. The same
happens to unwanted right channel signals at the left ear. The result is distinct
right- and left-channel sound enhancement areas that promote an elevated sense
of audio placement in 3D space.

Sound wave processing through HRTF creates the perception that sound is
coming from various directions. This psycho-acoustic effect localizes an audio
source in space by considering that sound waves enter the ears at different times
and with varying intensities due to the difference in distance between ears. By
creating the perception of a temporal difference in each ear, HRTF places sounds
in realistic 3D space.
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Spatial Audio Development System

Complex Algorithm Programming Simplified

TI's web-based spatial audio software tool includes an easy-to-use speaker
array coefficient generator that creates unique spatial audio coefficients in

a few easy steps. Included with the evaluation board is a control graphical
user interface (GUI) that configures the device, loads spatial coefficients, and

provides a graphic equalizer.

The Spatial Audio development system simplifies and shortens

development time.

Create speaker array
coefficients online

Download coefficients to
your system or the
evaluation board
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Spatial Audio Products

The family of Spatial Audio products are scalable for devices the size of a
credit card to those the length of a wall. Spatial Audio technology is designed
for quick deployment across your entire product portfolio from tablets to
sound bars.

The LM48901 directly supports four speaker channels and optionally will
support two speaker channels individually plus two paralleled speaker
channels to implement a 2.1 channel audio solution. LM48903 support stereo
configurations. Additionally, LM48901 devices can be daisy-chained to support
groups of four speaker channels each, giving you simple support for
multi-speaker systems.

Complete Audio Solution for High-Fidelity Systems

The Spatial Array ICs are complete audio solutions for space-constrained
systems and include:

e Spatial processing DSP
¢ Integrated Class D amplifiers

¢ Analog and digital inputs

¢ Flexible multi-channel capability

e Simple audio effect programming

LM48901 and LM48903 Specifications Key Features

e 87 dBA SNR ¢ Spatial sound processing

e 22 mA quiescent supply current e |2S digital input

* 5V PV, 80 RL, THD+N 1% e Differential-input stereo ADC
2W output power per channel * Advanced edge rate control

¢ 0.06% THD+N reduces EMI

* 89% efficiency per channel ¢ Click and pop suppression

e 71 dBPSRR at 217 Hz ¢ Micro-power shutdown

e 1 pA shutdown current * Space-saving package options
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Design Resources and References

In addition to powerful, easy-to-use programming tools, TI’s Spatial Audio
technology is supported by online resources and references.

bl

Tl E2E™
Community

E2E Audio Forum
www.ti.com/e2eaudio

Comprehensive Evaluation System
Including hardware, software, and sample board configurations
www.ti.com/spatialaudio

Demo Videos and Tutorial
www.ti.com/spatialaudio

Product samples, datasheets, and more can be found in the LM48901 and
LM48903 product folder

www.ti.com/product/Im48901

www.ti.com/product/Im48903

Visit www.ti.com/spatialaudio to see a demonstration of Spatial Audio tech-
nology, download datasheets, and order samples.

To see the entire Tl Audio Solutions portfolio, visit www.ti.com/audio.
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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
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