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Smart Amp technology 
• Built upon TI’s amplifier technology with advanced modeling and algorithms to get the 

best sound from your micro-speaker while protecting 100% of the time 

• Smart Amps utilize voltage and current sensing to continually monitor your micro-speaker 
operation in order to drive output enabling audio peaks for better audio quality 

 

 

 

 

• Voltage and current sensing enables protection from both over-excursion and voice-coil 
temperature heating 

• Understanding of target speaker required to safely produce quality audio without damage 

• Full verification, reliability and production steps needed for full protection 

 

Standard amplifiers Smart Amps 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


TI Smart Amp Solutions 

TI is the only provider of both integrated and non-integrated Smart Amps! 

Non-Integrated Smart Amps 

• Class-D Amplifier with I/V sense and 
low noise DAC 

• Speaker protection algorithm 
resides on host processor 

• Lower cost implementation 

• Integration on either host or codec is 
possible 

• Combinations of integrated and non-
integrated can be utilized for low 
cost stereo implementations 
 

 

Integrated Smart Amps 

• Complete system on chip includes: 
– Low-noise DAC 

– Class-D Amplifier 

– I/V sense feedback 

– Low-latency DSP 

• All speaker protection processing 
done on-chip 

• Highly flexible solution only requires 
I2S input 

• Reduced time to market 

 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


PurePath Console 3 (PPC3) 
• Single, easy to use tool for Smart Amp 

integration 

• Always up to date with notifications for 
platform / application updates 

• Step by step wizard for speaker 
characterization 

• SmartEQ for quick tuning evaluation 

• 10 Bi-quads & 3 band prioritization for 
manual tuning adjustments 

• Track temperature and excursion 
performance during verification 

• Built-in audio player and tuning snapshots 

• In-system tuning capable 

 

 
Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Smart Amp Complete Product Support  

    

Documentation 

• Datasheet 

• Application Notes 

• How-to Guides 

• TI Designs 

H/W Tools 

• Evaluation Module 

• Stereo Capability 

• Learning Board 

• Speaker Reliability 

Training / E2E 

• On-line Training 

• Hands-on Tutorials 

• E2E Forum 

• Regional Support 

S/W Tools 

• PurePath Console 3 

• ALSA Driver Reference 

• Factory Production Test 

• Pre-tuned Demo 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Where to find Low Power Audio Amps 
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Thermostat Video Doorbell 

Video Surveillance 

Other Industrial 

Land Mobile Radio 

 

Building Automation EPOS 

Automotive 

Telematics 

Navigation 

 eCALL 

 

Smart Lock 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


TAS2555 
Speaker 

Protection 

Algorithm 

TAS2555 

 

 

 

Smart Amps With Integrated Processing 

TAS2555 is leading IV Speaker Protection Solution for PCs 

TAS2555 
5.7W Smart Amp w/ Integrated DSP 

• Fully integrated smart amp solution includes on-chip DSP  

• Built-in speaker current and voltage sensing 

• Full speaker protection while maximizing sound quality and SPL 

• Class-D Amplifier (@ 4.2V / 1% THD+N) 

• 5.7W output power into 4Ω  

• 3.8W output power into 8Ω 

• 8.5V Multi-level Class-H boost converter  

• Highly efficient (87% @ 700mW/8 Ω) 

• Industry’s best analog performance: 

• Idle Channel Noise of 15.9uV 

• 111dB SNR 

• THD-N at -90dB 

• PSRR 110dB 

• 3.47 mm x 3.23 mm, 42-ball WCSP 

LPSA1.0 Algo 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Integrated Smart Amps: Connected Home 

Increased customer satisfaction and peace of mind 

Value Proposition 

 Double the SPL without changing product 

appearance or speaker location 

 Speaker protection 

 Advanced tuning with Smart EQ features 

 Matches peak energy to signal 

 Low quiescent and standby current 

 Well matched for wireless and battery 

powered systems 

 Possible cost savings in transducer 

 

Speaker 

Protection 

Algorithm 

TAS2555 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Gaining access to TAS2555 Materials 

• TAS2555 information on TI.com is limited to first page of datasheet and 

package information 

• Access to complete Design-In resources is monitored and approved to 

known customers and partners 

TAS2555 Product Brief 

- Features/Package 

Registration Link 

 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Low Power Audio Portfolio 

Products 
Low Power Analog Input Class D Amps 

 

TPA2028D1 (Mono, Smart Gain AGC/DRC) 

LM48511 (Mono)  

LM48411 (Stereo) 

TPA2010D1/11D1/37D139D1 (Mono) 

TPA2013/2015D1 ( Mono, Boosted) 

 

Low Power Analog Input Class AB Amps 

TPA6211A1 (Mono) 

 

TLV320DAC3100 (Converter) 

 Low Power Consumption (1-3W) 

 Suitable for battery powered applications 

 High quality audio for voice playback and capture 

 Suitable for noisy environments 

 Analog input with Class AB/D configurations 

- Surveillance Cameras 

- Audio / Video Control System 

- Security systems 

- Video doorbell / Recorder 

- Voice Evacuation 

- Notification appliances 

TAS2555 

5.7-W Class-D Mono Audio Amplifier with 

Class-H Boost and Speaker Sense  

 

TAS2560 

5.7-W Class-D Mono Audio Amplifier with 

Integrated I / V Sense 

 Integrated speaker protection  

 Continuous diagnostic 

 Smaller, lighter and more linear speakers 

 Lower overall system cost  & Better sound quality 

-    Video doorbell / Recorder 

- Surveillance Cameras 

- Audio / Video Control System 

- Security systems 

- Notification appliances 

Benefits Target Applications 
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http://www.ti.com/product/lm48511
http://www.ti.com/product/lm48411
http://www.ti.com/product/audio
http://www.ti.com/product/tpa2013D1
http://www.ti.com/product/tpa6211a1
http://www.ti.com/product/tlv320DAC3100
http://www.ti.com/product/TAS2555
http://www.ti.com/product/TAS2560


Class A/B Class D Class D Boosted 
Class D Boosted 

Smart Amp 

TPA6211A1 TPA2011D1 TPA2015D1 TAS2555 

Input Signals Fully Differential / Single Differential/ Single Differential /Single  I2S 

Input, Digital or Analog Analog Analog Analog Digital 

Channels Mono Mono Mono Mono 

Output Signals Fully Differential BTL Differential Fully Differential 

Recommended Supply 
Voltage (V) 

2.5-5.5 2.5-5.5 2.5-5.2/5.4-6 2.9-5.5 

Output Power (W) 2.45 | 2.22 | 1.36 3.24 | 2.57 | 1.80 | 1.46 1.2 | 1.5 | 1.7 3.7 | 4.5 | 5 

Switching Frequency (kHz) - 250-350 560-640 1770 

DC Offset Voltage (mV) 0.3 1 10 2.5 

Quiescent Current (mA) 4 1.5 1.7 - 

Shutdown Current (µA) 0.01 0.1 - - 

Noise Floor Gain (µVRMS) 12 20 24.8 - 

PSRR (dB) 80 86 85 110 

Auto-Short Circuit Recovery No Yes Yes Yes 

Features  
Minimal pop and only 

20mm PCB board size. 

Mono. Auto-recovering 

short circuit protection 

Mono. Adaptive boost and 

battery tracking 

SpeakerGuard SGC 

Integrated speaker 

protection 



Applications 
Handset: Smartphone 

Consumer Audio Electronics 

 

Benefits 

TPA6211A1 
3.1W Mono, Fully Differential, Class-A/B Audio Amplifier 

• 3.1W Output Power 

• Fully differential inputs/outputs 

• Low Supply current: 4mA Typical / 0.01mA Shutdown 

• Small package and small BOM (3 ext. components) 

• -80dB PSRR and 2.5 – 5.5V Supply Voltage; -63dB 

CMRR 

• DRB: 8-pin, 3 x 3mm, 0.65mm pitch QFN 

Features 
• Drive 3Ω speakers @ 5V 

• Better audio from source to speaker 

• Low power consumption 

• Requires only 20mm2 total PCB space 

• Direct battery operation 

• Input capacitors not required 

 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Applications 
Handset: Multimedia 

GPS: Personal Navigation Device 

Portable Media Player 

 

Benefits 

TPA2011D1 
3.2W Class-D Audio Amp with Short-Circuit Protection 

• Integrated DAC Noise Filter 

• 3.2 W into 4 W at 5.0 V (10% THD) 

• 2.5 V to 5.5 V supply voltage 

• Fully differential inputs 

• High efficiency ~95% 

• 1.5mA Quiescent Current (3.6V supply) 

 

Features 
• Reduces DAC out-of-band noise by 82% without external 

filter 

• 22% Louder audio than current generation of mono Class-D 

speaker 

• Direct connection to battery 

• Excellent system noise rejection 

• Improves battery life 

 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Applications 
Handset: Smartphone 

Notebook PC 

Docking Station 

Personal Navigation Devices 

Benefits 

TPA2015D1 
2W Class-D Audio Amplifier with Adaptive Boost and Battery Tracking SpeakerGuard 
AGC 

• 2.0 W into 8Ω at 3.6 V (6% THD) 

• Battery tracking SpeakerGuard and AGC 

• Fixed Gain settings (6, 15, 20dB) 

• Supply Voltage: 2.3V to 5.2V 

• Up to 95 PSRR 

• YZH: 16-ball, 2 x 2mm, 0.5 mm pitch wCSP 

• 36% Louder audio than the leading competition 

• Connect to popular speakers 

• Prevents early shutdown at low battery voltages(<3v) and 

protects speakers by preventing clipping 

• Direct connection to Li-Ion/future battery technologies 

• Eliminates noise 

• Smaller package size than the competition 
 

Features 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Applications 

Handset/Smartphone 

Tablet 

Notebook PC 

Speakerphone 

 

Benefits 

TAS2555 
5.7W Class-D Smart Amplifier System on Chip  

• Low noise DAC with Class D Amplifier 
• 3.8W output power into 8Ω at 4.2V (1% THD+N) 
• 5.7W output power into 4Ω at 4.2V (1% THD+N) 

• ICN (DAC + Class-D) 15.5uV 
• Integrated Multi-level Class-H Boost converter  
• System on Chip with built-in Real-time DSP 
• Support for Stereo Applications 
• On-chip brown out detection  
• Noise/Echo Cancellation (8, 16, 24kHz) 
• Built-in Automatic Gain Control  
• I2C or SPI control interfaces 
• Small 3.2 x 3.5mm, 0.5mm, 42-ball WCSP 

 
 

• Louder and clearer audio 
• Maximizes energy efficiency without audio compromise 
• Smart Amplifier algorithm does not require external processor 
• Use an additional TAS2555 for stereo sound 
• Reduces audio output to minimize battery drain during periods of low 

battery voltage 
• Perfect for speakerphone/headphone applications 
• Minimizes clipping events 
• Standard interfaces capable of programming all features 
• Space-saving package fits multiple applications form-factor 

requirements 

Features 

Click here for more information about TI Audio 

http://www.ti.com/lsds/ti/analog/audio/overview.page


Headphone Audio Amplifiers 
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TPA6141A2 

TPA6130A2 
TPA6112A2 
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Low Power Speaker Amplifiers 
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TPA2080 

TPA0211 

AB D 

Class 

TPA6204 
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Analog Line Driver Portfolio 

3Vrms 
DRV600 
Fixed Gain  

Single Ended Input 

4.5V -15V 

3.3V - 5V Input 

 

DRV601 
Adjustable Gain  

Single Ended Input 
 

 

2Vrms 

 

DRV604 
Line Driver 

40mW Headphone Amp 
 

1.8 – 4.5V Input 

 

DRV602 
Adjustable Gain  

Differential Input 
 

 

 

DRV603 
Adjustable 109dB SNR  

Power Sense 
 

 

 

DRV632 
Power Sense 

Differential Input 
 

 

 

DRV612 
Board Selectable Gain 

Differential Input 
 

 

3.3V Input 



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 JESD48, 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 TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI 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 TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI 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.
TI 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 TI and its representatives against any damages arising out of the use
of any TI 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 TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI 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, TI 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 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 Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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