Audio Portfolio

Texas Instruments’ complete line of audio products feature over 2000
devices within our DAC, ADC, CODEC, AMP, Line driver, Interface, USB
Audio, and other product families.

ADC DAC

Smart AMP

CODEC

HW / SW Controlled N . . .. Power and Current Output, Low and Mid Power
Stereo/Mono Performance Voltage Output, Amplifiers with Smart
1.8-3.3-5V Power Class D Optimized 2VRMS Output, Delta Speaker Protection

Sigma

Audio PLL Analog/Digital Input Integrated Amplifiers Integrated Amplifiers Integrated IV Sense,

Excursion and Temp
sensing options

Energy Sense Integrated DSP Integrated DSP DSP integration

HADC 14 — #ADC/DAC| 0-6/1-8 #DAC | 1-8 Output | 7.5—50W
) ADC/DAC | 72-112dB
SNR 92-123dB output R SNR 92-127dB PSRR  |75-80dB
P 0.35-400W .
PWR  17-600mW OWer SR S THD (%) |0.0004-0.04 Ml Inputs | Analog/Dig.

Packages: 5.3 - 144mm?Z

1K: $0.80 - $8.55

Packages: 2 - 517mm?2

Packages: 7.8 - 170mm?

Packages: 6.4 - 144mm?

Packages: 7.5 - 76mm?

1K: $0.26 - $10.75

1K: $1.23 - $19.25

1K: $0.89 - $11.18

1K: $1.39 - $3.75

Home

®

Last Slide

@

Roadmaps

&

Wi3 TEXAS INSTRUMENTS


mailto:josey@ti.com?subject=Feedback on TI Audio Amplifier Presentation

12S Input Mid Power Amplifiers

Power Output Per Channel

A
TAS5731M TAS5733 TAS5766/68
30W 30W Stereo,/24V support 30W Stereo/24V support 30W Stereo
51 Suppolrt (EQ/DRC EQ/3-band DRC Smart Amplifier
(Benefits of
Smart Amplifiers
TAS5760xD
20W Stereo
20W/, Optional HP
) TAS5754/56
30W Stereo
Hybrid Flow Processor
TAS5760x
TAS5711 20W Stereo
15W Stereo, EQ/DRC
21 support S
TAS5707
4  TAS5720MD
15WM 15W Stereo, EQ/DRC Tﬁ;?vSJo%?)X
4x4 QFN
TAS5721 H
12W Stereo, EQ/DRC True Mono Amp
2.1 Support, HP i
5W . 4.5V -26V No Processing Advanced Processing
Stereo Amps (PBTL mono option) (4.5V -26V)
Open Loop Amplifiers Closed Loop Amplifiers g
. Eot
(Benefits of Closed Loop Amplifiers)
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12S Mid Power Amplifier Parameter

Output Power
Device PVDD Algorithm Control Package
Mono Stereo 2.1
TAS5707 8 to 26V 30Wx1 15Wx2 N/A EQ.DRC S/W 7X7mm (48- HTQFP)
TAS5711 8 to 26V 30Wx1 15Wx2 10Wx2 + 15W EQ.DRC SIW 7X7mm 48- HTQFP
TAS5721 4.5 to 26V 30Wx1 12Wx2 8Wx2 + 15W EQ/DRC SIW 12x6mm 48- HTSSOP
TAS5729 4.5 to 26V 30Wx1 12Wx2 N/A EQ/AGL SIW 12x6mm 48- HTSSOP
TAS5731M 8 to 26V 60Wx1 30Wx2 15Wx2 + 30W EQ/DRC SIW 7X7mm 48- HTQFP
TAS5733 8 to 26V 60Wx1 30Wx2 N/A 3-balr51(§{AGL S/W 7X7mm 48- HTQFP
TAS5720M 4.5 to 26V 15Wx1 N/A N/A EQ/DRC H/W & S/IW 4x4mm32- HQFN
TAS5720L 4.5 to 16V 15Wx1 N/A N/A EQ/DRC H/W & S/W 4x4mm32- HQFN
TAS5760LDCA 4.5 to 16V 30Wx1 15Wx2 N/A None H/W & S/W 12x 6mm 48- HTSSOP
TAS5760LDAP 4.5 to 16V 30Wx1 15Wx2 N/A None H/W & S/W 12x 6mm 48- HTSSOP
TAS5760MDCA 4.5 to 26V 40Wx1 20Wx2 N/A None H/W & S/W 12x 6mm 48- HTSSOP
TAS5760MDAP 4.5 to 26V 40Wx1 20Wx2 N/A None H/W & S/W 12x 6mm 48- HTSSOP
TAS5766 4.5 to 26V 60Wx1 30Wx2 N/A Smart amp SIW 12x 6mm 48- HTSSOP
TAS5768 4.5 to 26V 60Wx1 30Wx2 N/A Smart amp SIW 5 x 7mm 48- QFN
TAS5756 4.5 to 26V 60Wx1 30Wx2 N/A Hybrid Flow - Msolg,xation 12x 6m 48- HTSSOP
TAS5754 4.5to 26V 60Wx1 30Wx2 N/A Hybrid Flow s’\;/c\)/ S 12x6mm 48- HTSSOP
Open Loop Closed Loop |
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TAS5760: 20W Stereo Closed Loop 12S
Amplifier With Integrated Headphone Amp

Feature

10Wx2 @12V/8ohm , 20W @16V/8ohm .
Supports 32kHz to 96kHz sample rates .
Closed loop amplifier with flexible switching .

frequencies

Integrated HP amplifier/ 2Vrms Line Drive .

Selectable Hardware or Software (12C) control

Power Limiter with soft/hard clipping .

Volume Control :Mute to +24 dB in 0.5db steps
High performance for THD+N, idle noise, X-talk

TV
Bluetooth Dock/Speakers
Sound Bar
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Fits majority of mid-power home applications
Flexibility to accept multiple sources

Improved EMI, reduced filtering requirements and
low BOM count

Integrated solution reduces board space

Flexibility in the control of the device

Protects speaker & set rated power for TV models
Helps with volume changes and control sequences

Meet high performance requirements for end system

12S Audio

12C/HW Contrgl
Audio

Processor

L_IN

R_IN
HP/LD Hiz

__*

12x6mm, 48-pin
TSSOP package
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TAS5754/56M
40W Class-D Amplifier with Hybrid Flow Processing

Features

» Hybrid Flow Processor with 8K to 192K * Highly flexible device, with several input sample
sampling rates rates and audio processing configurations

* Multiple pre-configured signal Hybrid Flow » Makes the small speakers in today's popular audio
signal shaping algorithms electronics sound great

o 40W/8Q/24V or 75W mono @10% THD+N » Power to deliver room-filling loudness

* Wide 4.5V to 26V supply voltage operation  Worksin 12V, 24V and 2S battery systems

« SDOUT available in some Hybrid Flows » Simplifies connection of Sub-Woofer channel

» Ternary Switching Mode (only in TAS5754) » Simplifies EMI design efforts

. . VDD PVDD

Applications ‘ ;

Low Power, Small Footprint Low-Voltage Supply Domain Sy Do

* Wired and Bluetooth Audio Docks T T 1

+ Sound Bars pigrion || i promanc | | lsd Loop S

Active Speakers PWM | [Power| H+Audio Out
BURR - BROWN® | | [Modulater || Stage

a o Serial
Digital TVs Audio Out—[* | miniDSP Core

) Serial 001 100
Sub-Woofers Audio In =T - 1101 @./\/ Analag

Hardware
Software Control Port **  Contral Port
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TAS5754/56M HybridFlow Options

Supported Sample Rate 8 - 48 kHz 8- 48 kHz 8 - 48 kHz 8 -48 kHz 8 -192 kHz 8- 48 kHz 8- 96 kHz 8- 48 kHz
ORI Stereo Stereo 11 Stereo Stereo Stereo Stereo
(Stereo/Mono)

SN PESH 2x12 2x12 1X10 + 145 1x15 223 2x10 2x5 2x10
(In Full-Range Path)
Sound Field Spatializer X - X X X v X X
(SFS)

Dynamic Bass Enhancer
(DBE)
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TAS5766M/68M

20W Class-D Stereo PurePath™ Smart Amp

e PurePath™ Console Feed Forward Protection .
Algorithms

« Smart Amp characterization and tuning tools

o 20W/4Q/12V continuous and 50W/4Q/24V peak
(10% THD+N)

* Wide 4.5V to 26V supply voltage operation .

 Available in two 12.5x6 TSSOP and 5x7mm .
QFN packages

e Ternary Switching Mode .

10-15dB increase of sound pressure level while
protects speakers

Fast speaker modeling to improve performance
High peak power to delivers clarity and loudness

Works in 12V, 24V and 2S battery systems

TSSOP for maximum thermal performance, QFN
for systems with minimal board space

Simplifies EMI design efforts

Applications

Low Power, Small Footprint

» Wired and Bluetooth Audio Docks

» Sound Bars

* PCs: Notebooks and All in One Computers
» Digital TVs

Smart Amp characterization
and tuning tools generate Feed
Forward protection algorithms
| Tass768M A

Smart Amp Smart SOA
System Inputs

[
D2

SmartAmp

Adaptive Control Algorithm T
Audio EQ, | | Enhancement | | Protection |AMP '
Input Velume SmartBass, etc. | | Thermal, Mechanical |
- /

Smart Amp monitors speaker, _/ f

input signal and drives peak
power output

Closed-loop Class D Amp
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Amplifier Design Methodology

Smart Amplifier Systems

Conventional Systems

X Watts Speaker 15X watts < Safe
Damage

 Limits are set for worst case.  Smart Amp continuous speaker
modeling keeps excursion and
temperature under control.

« Output power and excursion

e Compressors reduce dynamic constantly optimized for maximum
range. power and reliability.

« Allows extending the bass.

 Improvement as much as physics
allows.

* Does not perform continuous
speaker modeling.

* Results may be too conservative
since loudspeaker excursion and

thermal are not monitored.
8
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TASS5/733

25W Stereo (BTL) Digital Input Audio Amplifier with speaker EQ and 3-band DRC

* 2-ch I?S input; 8kHz-48kHz Fs «  Wide freq range and no-MCLKI suppport
* 25W stereo, 8Q)/20V (THD+N=10%) (70mQ FETS) « Lower RDSON improves system thermal performance

* Wide 8- 26V supply range; 3.3V dig. supply « Wide range supports multiple applications

 Single filter PBTL support (50W mono) - Higher Power application support
 |2C address select via terminal pin . Multi device support

* Ternary Modulation » Allows small Inductor filters
» Selectable switching frequency (288, 336, & 384kHz) - Supports AM mode

» Speaker EQ: Up to 9-biquads per channel w. 3-band DRC . Advanced Audio processing
 Volume control: -103db to +48dB w/ 0.125dB steps « Enhanced volume function

Applications

I’S Audio
« DLP-TV, LCD-TV and Plasma Displays I] -
» Docking stations & Consumer Audio Applications Audio
Processor 1’c :[]
Control 25W
Fault

7X7mm, 48-pin
HTQFP package (PP)
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TAS5729:
15W Stereo 12S Amplifier With Integrated Headphone Amp

« 10Wx2 into 8Q/13V * Fits majority of mid power home applications

e Supports 8kHz to 48kHz sample

 2-band AGL for advanced DRC

* Integrated HP amplifier/ 2V RMS Line Driver
* Integrated DSP for 10-band EQ, AGL
*Wide 4.5 V to 26V supply range

» Flexibility to accept multiple sources

* AGL helps to avoid rattle sound for small spkrs
Integrated solution helps board space and BOM

e Audio Processing needed in TV

» Support for battery powered applications

Applications
* v I2S Audio
 |pod DOCK —
e Bluetooth Speakers _ 12C Control
Audio
Processor
L_IN
R_IN
HPILD HiZ 12x6mm, 48-pin
TSSOP package
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TASS5721.
15W Stereo 12S Amplifier with 2.1 Support and Headphone amp

* 10 2.1 Support 8W X2 + 15W » Fits majority of mid power home applications
» Supports 8kHz to 48kHz sample » Flexibility to accept multiple sources
 Two DRCs » Separate DRC for satellite and sub channels

* Integrated HP amplifier/ 2V RMS Line Driver ¢ Integrated solution helps board space and BOM

» Total 18 BQs over 4 channels, DRC e Audio Processing needed in TV
Applications I 8W
¢ v I°S Audio :[
 |pod DOCK /> 8W
 Bluetooth Speakers 12C Control |
P Audio 7 i] 15W
P L]
rocessor i A:
LW/
R_IN }.
HPILD Hiz —T 12x6mm, 48-pin
TSSOP package
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TASS/731M:
25W Stereo 12S Audio Amplifier with Audio Processing and 2.1 Support

«2-ch 12S input; 8kHz-48kHz Fs Direct connect to digital processor
*20W stereo, 8Q/18V (THD+N=10%) *High output power from standard supply
*70 mQ Rdson efficient FETs *Eliminates need for heat sink
*Up to 90% efficient operation *Only 2 supplies required for operation
*Wide 8-21V Supply Range; 3.3V Dig. Supply Single board design supports both stereo and 2.1
*Single Ended 2.1 Support (2x SE + 1x BTL) *Reduced cost / Board space
*Single Filter PBTL Support Improved audio performance
*Speaker EQ, Improved 2-Band DRC, Bass Boost & 3D *Advanced processing improves audio experience
*P2P compatible with the TAS5707, 5709 & 5713 *Single board design supports multiple models
*|2C address select via terminal pin *Support for multiple devices per board
Applications I 15W
° TV 1S Audio :[
 |pod DOCK > I5W
* Bluetooth Speakers 12C Control ]
i Audio ’ 30 W
Processor —
7xX7mm, 48-pin
QFP package
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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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