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Basics of Speaker Protection

Mechanical: Too much excursion
(bass) causes mechanical-damage

Thermal: Higher average current
causes heat damage

e Excursion : the air driving the speaker back and forth can damage the
voice coll or foam membrane

 Temperature : when overdriving speakers, temperature is a great
concern. The voice coil can be damaged if the speaker is overdriven

for a long period of time
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Basics of Speaker Protection

Set thermal and
excursion thresholds

Device and system-level
Sensor inputs
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Best possible audio
performance
in any situation

Keeps output within
thermal and
excursion Limits

e TI Smart Amplifiers can provide big sound from small solutions by
utilizing implementing an excursion limiter and temperature regulator to
push the speaker near its limit for short periods of time

e Sound is further enhanced by on-chip enhancements including
SmartBass and Smart DRP
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Hear the difference

Smart Amplifier Systems

Conventional Systems

X Watts { > Speaker 15X Watis < Safe
Damage

» Do not do continuous speaker modeling -

« Use compression and clipping for protection,

which leads to bad sound quality = System offers continuous speaker modeling

+ Qutput power/peaks constantly optimized for
max power and reliability

+ Preserving peaks = better audio clarity

+ |imits for worst case

» Excursion headroom used for improving bass

o TI Smart Amplifiers provide:
— Louder playback
— More Bass
— Increased dynamic range
— Fewer field failures / warranty returns
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| Smart Amplifier Solutions

TAS25523 TAS5766/68

Description

Boost

Channels

Amp type

Output Power
Load Range
Special Features

Gain Control

Pin/Package

* Implement stereo with 2xTAS2552

4.0W Class-D mono

amplifier, Class-G Boost,

DAC, and IV Sense
8.5W /[ 7.5W

Mono*
Class-D/Class-G Boost
1x4

8Q at 4.2V

Analog or Digital Input

Automatic Gain Control
(AGC)

30-Ball WCSP
(2.5x3.0mm?, 0.4mm pitch)

20W Class-D Stereo
PurePath™ Smart Amp

Stereo

2 x BTL Class-D
2x20 (2x50)

2Q) - 8Q) (4.5V-26.4V)

Configurable digital audio
processor

48-pin HTSSOP or VQFN
(12.5%6.1mm?, 0.5mm pitch)
(7.0x5.0mm?2, 0.4mm pitch)
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Low Power Smart Amplifiers
Big Sound, Small System

* Low power smart amplifier solutions for your
mobile application

* Support for the most popular mobile processors | |
« Up to 8.5V Class D w/ Boost — -

* |V sense, Temperature, and Excursion control
protect the speaker while providing maximum
loudness and bass
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TAS2552

Features

* Integrated Speaker Sense (I/V sense)

» Boosted Class-D

* Integrated Class-G controller dynamically switches
between boost enabled and boost disabled

* Integrated Battery Guard

« 1/V values for the speaker signal can be used to implement advanced
speaker protection algorithms which allows louder and clearer sound
and improved bass performance without speaker damage.

¢ Measures Speaker Current and Voltage;Measures VBAT and VBOOST
Voltage

¢ Provides boost upto 8.5V to deliver 7W peak (4W rms)power with 8 ohm
load

« Most efficient operation Save power during softer playback and also
during idle periods during speakerphone conversations

¢ Protects against large boost voltages causing issues in their devices
power systems

Applications

» Portable Audio Devices

e Smart Phones

» Tablets

» Portable Navigation Device
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consumption
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TAS255x IV Sense Amplifiers, Key

Features

Playback Path
e TAS2552 8.5V Boost Converter

o AW, s (TWa) Output Power
1% THD, 4 or 8Q Load

e TAS2553 7.5V Boost Converter
e Class-DG improves efficiency

e Edge rate control

e Analog Input

e Integrated DAC
12S, LJF, RJF, DSP, PDM, TDM

e Battery tracking AGC

Load Sensing

e Fully integrated load sensing
no external components
required

e Outputs I/V/gain/battery
voltage
12S, LJF, RJF, DSP, PDM,
TDM

e Package

2.5x3.0mm?, 0.4mm pitch,
30-ball WCSP
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Demo #1 Detalls

Lenovo Yoga 10HD+ Lenovo Yoga 10HD+
w/ TAS2552 w/ Class D

* Lenovo 10HD+ Android Tablet modified with 2 x TAS2552
— Includes same speaker modules
— Tuned to TAS2552 algortithm
— Stereo Implemented

 Head to head comparison with factory model with competitor Class-D Amplifier
* Result: i

— Better Sound, More Bass
— SPL 102.5 dBA vs 87.3dBA

£ WE HAVE A 3
t WINNER

. i i
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Demo #2 Detalls

VS.

LG G3 Smartphone LG G3 Smartphone
w/ TAS2552 w/ Competitor Smart Amp

LG G3 smartphone modified to be driven by TAS2552
— Includes same speaker module
— Tuned to TAS2552 algortithm

 Head to head comparison with factory model with competitor smart amplifier
product

* Result:
— Better Sound, More Bass
— SPL 100.2dBA vs 98.2dBA

£ WE HAVE A 3
t WINNER ;
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Mid Power Smart Amplifiers
Big Sound, Small System

* Mid power smart amplifier solutions for your
BT/Wireless speakers, TV etc. A

: g
e Supports 4.5V to 26V | . m
« Temperature, and Excursion control protectR@ | Rqr
speaker while providing maximum loudness Tww %
and bass seoussound

- Martalns Clarty when you go
touder and delvers fuller bass
with Te@s instrument's Smeet

A techralogy
= 1-year Umited warranty
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Mid-Power Smart Amplifier
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TAS5766M/68M

20W Class-D Stereo PurePath™ Smart Amp

 PurePath™ Console Feed Forward Protection ¢ 10-15dB increase of sound pressure level while
Algorithms protects speakers

« Smart Amp characterization and tuning tools ¢ Fast speaker modeling to improve performance
o 20W/4Q/12V continuous and 50W/4Q/24V peak  « High peak power to delivers clarity and loudness

(10% THD+N)

+ Wide 4.5V to 26V supply voltage operation « Works in 12V, 24V and 2S battery systems

e Available in two 12.5x6 TSSOP and 5x7mm e TSSOP for maximum thermal performance’ QFN
QFN packages for systems with minimal board space

* Ternary Switching Mode « Simplifies EMI design efforts

1 1 Smart Amp characterization
Ap p | I C atl O n S and tuning tools generate Feed

. Forward protection algorithms
Low Power, Small Footprint -
TAS5768M

~

» Wireless and Bluetooth Speakers Smart Amp
« Sound Bars

N\

Smart SOA
System Inputs

T
SmartAmp

» PCs: Notebooks and All in One Computers

Adaptive Control Algorithm

l l

| | Enhancement Protection

SmartBass, etc. || Thermal, Mechanical

« Digital TVs nput vaians

|AMP

-

Smart Amp monitors speaker,

input signal and drives peak
power output

=

Closed-loop Class D Amp

J
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For more information on Tl Smart
Amplifiers, please visit:

ti.com/audio

TI Confidential — NDA Restrictions
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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.

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

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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