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The TPA32xx family:
The new Benchmark in Integrated Power
Amplifiers

TPA3244 [ TPA3245/ TPA3250 / TPA3251 / TPA3255
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What we design?
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Designed for 96kHz / 24bit and 192kHz / 24bit high definition audio systems

Lowest output noise and lowest THD from any Class-D

output to idle-loss ratio ever

Integrated modulator, FETs, and protection reduce the size and cost of the
solution

ﬂ; TEXAS INSTRUMENTS

« Optimized to be efficient no matter the active output power, Highest power
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Audio Format Trends

3

Audio download and streaming services are moving towards Hi-Res audio formats like FLAC

FLAC | AIFF | WAV 24 bit/ 192 kHz

High-Resolution Audio

FLAC | AIFF | WAV 24 bit / 96 kHz

Compact Disc Eeila] 1411 Kbps - 16 bit/ 44.1 kHz

Digital Download 128 - 320 Kbps

Music Streaming 64 - 320 Kbps

The TPA32xx enables true premium high definition audio sound quality (HD Audio /
High Resolution Audio) with the support of up to 192kHz / 24bit

Q’} TEXAS INSTRUMENTS
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Highest Bandwidth Ever

TPA32xx — THD+N vs Power — 4Q, 1kHz, Diff Input, 25degC, 250kHz B\W

« Best THD+N all the way to
clipping

* Increased loop bandwidth to
minimize audio distortion

Graph shows THD+N performance

using a 250kHz bandwidth meter
(not A-weighted)
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Highest Bandwidth Ever ¢ ioﬁsosmﬁoiratlon

TPA32xx — THD+N vs Frequency — 4Q, 10W, Diff Input, 25degC, 250kHz B\W Visit Tl.com/highpoweraudio
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Unrivaled Audio Performance & Power

TPA32xx — THD+N vs Output Power - BTL Single Channel
10
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/ v"Innovative closed-loop
architecture

v" THD as low as .005%
to clipping

~> 1 v' With noise < 60uV,

< half of the output
noise of the nearest
0.01 ) competitor
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THD+N (%)
o
'—\

TPA3251 -4 Q
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TPA3255
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TPA32xx Class-D vs Class-AB "’g i igar oy .
Performance Rt 'VrL.S'?,!Eh?f"?j"

Due to the extremely high audio performance of the TPA32xx amplifier family,
Class-D can now compete and replace Class-AB amplifier performance!

Typical Class-AB Amp Tl TPA3251 Class-D
THD. (%) .
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When is it Important to be efficient?

«  TPA32xx is >90% efficiency at full power for high power applications; however, audio does
not always operate at peak output power...

Peak
Power

« With most audio having a crest factor of 1/8, low power and idle operation
are very important.

. Peak power 1
Music Crest Factor = : 4 ==
Continuous Power 8

« TPA3251 idle power loss is always less than 1W - even when hot!
Highest Output Power to Idle-Loss ratio ever!

{; TEXAS INSTRUMENTS


http://www.ti.com/highpoweraudio

Peak Power vs Continuous Power T iﬁg"ﬁiraﬁon

Visit Tl.com/highpoweraudio

Maximum Rated
RMS Power
« Low average power or low crest-
Hoatsink factor applications may not require a
heatsink
— ) - «  TPA32xx family of devices have a
AL , pad-up or pad-down option for most

Continuous Peak . _

Power Power power levels allowing either a
heatsink or the PCB to be used for
dissipating heat.

« This allows applications to deliver
.................................................... T /et et ahoridurations)
G -~ -Continuous while maintaining a small solution
Power - - -Power

size.
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Efficiency F Inspiration

TPA3251 Efficiency vs Output Power Visit Tl.com/highpoweraudio
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&b Great efficiency at low output power, too R
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Efficiency at Low Output Power T L
(Zoomed In) _ﬁ Inspiration

Music has low average output power with high peaks, TPA3251 Efficiency Visit Tl.com/highpoweraudio
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Reduced
heatsink size

Wi} TEXAS INSTRUMENTS
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Smallest Solution Size _—
— Integrated Protection »# Inspiration
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Save space, component costs and assembly costs

TPA3251 with integrated protection Compared with a discrete Class-D

» Clipping Detection

« QOver-current protection

* Cycle-by-Cycle Current Limit

* Qver temperature Warning (OTW)
* QOver temperature Shutdown (OTE)
* Under voltage

 DC Protection (BTL)

* Pinto Pin short (PPSC)
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Protection Circuitry: 31.75mm x 31.75mm

1008 mm?2

Additional Component Area

Q’} TEXAS INSTRUMENTS

No additional components required
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Flexible Output Configuration

The TPA32xx family supports single-ended (SE), bridge-tied load (BTL), and parallel bridge-
tied load (PBTL) output configurations.

Class-D
Amplifier

Class-D
Amplifier

Class-D
Amplifier

| —] i—] —]

] bﬁ 3 bﬁ

4 Channels — Single-Ended 2 Channels - Bridge-Tied Load (BTL) 1 Channel — Parallel Bridge-Tied Load (PBTL)

Supports small speaker
impedances down to 2Q)

ﬂ; TEXAS INSTRUMENTS
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Power Supply Reference Designs

b

30V, 200W 36V, 800W 50V, 600W 36V, /00W m

PMP10710 — Stereo Tl Design PMP10215 — 400W (800W peak) SLOU293C - 600W PMP11769 — 700W
. Tl Audio: TAS5611A « TIAudio: TPA3251, TPA3250,  * Tl Audio: TPA3255 « Tl Audio: TPA3251, TPA3250,
e TIPower: LM5122 TPA3244, TPA3255 Tl Power: UCC25600 TPA3244, TPA3245
- Applications - Tl Power: UCC27714 * Applications « Tl Power: LM25122
« Portable PA Speakers - Applications * High-Voltage Audio « Dual Phase Boost Design
Public Announcement Systems . PA Systems * PASystems « Applications
Portable Speakers « AVR, Wireless AVRs * AVR, Wireless AVRs +  Automotive Amplifiers

Mini and Micro Audio Systems . High-Power Speaker Bars High-Power Speaker Bars ¢ External high-power, h|gh
performance amplifiers

{; TEXAS INSTRUMENTS



http://www.ti.com/tool/pmp10710
http://www.ti.com/lit/ug/slou293c/slou293c.pdf
http://www.ti.com/highpoweraudio

Your Source for

Inspiration

Visit Tl.com/highpoweraudio

Works well with TlI DACSs.

g

« PCM5242: 2ch 114dB DAC, fully programmable mini-DSP
« PCM5252: 2ch 114dB DAC, SmartAmp DSP (New)
« PCM1690: 8ch 113dB DAC

Directly connect PCM5242,
PCM5252, and PCM1690 directly to
the TPA32xx Family, no filtering or
op amps required!

17
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TPA3255  [ail &l
315W Stereo (4Q, 10% THD)
150W Stereo (8Q, 0.9% THD)
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TPA3200 Product Portfolio

Highest Performance Integrated Class-D Amplifiers
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50V+ i i i
45V
S P¥ 8 TPA3250 = TPA3251 e I
T 70W Stereo, 130W peak i 175W Stereo (4Q, 10% THD) [
oo i (49, 10% THD) ; 78W Stereo (8Q, 1% THD) .
- ! : ! |
S aav S | | | \
> P2P ; ; i i
Y Compatible : : | Pin-to-Pin
& 305V : ! Compatible

TPA3245

27.5V b M TPA3244

SN G0W Stereo, 110W peak 115W Stereo

(4Q, 10% THD)

» | |

24V

TPA3200 Amplifiers:
35W-315W with the same
| HD-Audio performance!

»
>

50W 100w 200W 300w

P Stereo/Watts @ 10%THD -
CregicrodYa tleroa D) w3 TEXAS INSTRUMENTS
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TPA3255

315W Stereo / 600W Mono PurePath™ Ultra-HD, Analog-In Class-D Amplifier

Features

* Total Output Power at 10% THD+N:
» 315-W Stereo into 4 Q in BTL Configuration
» 195-W Stereo into 8 Q in BTL Configuration
* 600-W Mono into 2 Q in PBTL Configuration

* 190% Efficient Class-D (4Q, stereo) with 80mQ

MOSFETs

* <0.005% THD+N at 1W/4Q); <0.01% THD+N to clipping

» <85uV output noise, A-weighted

« >111dB SNR

» Wide 18V to 53.5V supply voltage operation

» Analog inputs; Click & pop free startup

Applications

 Audio Video Receivers (AVR)

* Mini Combo Systems

» Wireless Speakers

* Home Theater in a Box (HTiB) Systems
 Active Speakers and Subwoofers

* Blu-ray Disk™ / DVD

Visit Tl.com/highpoweraudio
Your Source for

Inspiration

* Highest Performance HD fidelity audio

* Only a small heatsink is needed

« Smart Amp power stage takes full benefit of maximum
peak power

* Class-G compliant

» Few external components

* Full featured integrated protection system

» Configurable as: 2xBTL (Stereo), 1XBTL+2xSE (2.1),
4xSE or 1xPBTL (Mono)
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TPA3255

Audio
Source
And Control

IIIIIIII

12v

- Power Supply
g FREQ_ADJ 51V

'S 05C_I0

Operation Mode Select
hing Freq y Select

110VAC->240VAC

Copynight © 2016, Taxas slrume

ﬂ; TEXAS INSTRUMENTS

ks Incorporated



http://www.ti.com/highpoweraudio

TPA3251

175W Stereo / 350W Mono PurePath™ Ultra-HD, Analog-In Class-D Amplifier

Features

* Total Output Power at 10% THD+N:
» 175-W Stereo into 4 Q in BTL Configuration
« 350-W Mono into 2 Q in PBTL Configuration
» Up to 90% Efficient Class-D operation (4Q) with 60mQ MF
» <0.005% THD+N at 1W/4Q
* <0.01% THD+N to clipping
» <60uV output noise, A-weighted
* >111dB SNR
» Wide 12V to 36V supply voltage operation
* Analog inputs
* Click & pop free startup

Applications

« Active Speakers and Subwoofers
» Sound bars
» Mini Combo Systems

» Home Theater in a Box (HTiB) Systems
» Wireless Speakers
* Blu-ray Disk™ / DVD

Visit Tl.com/highpoweraudio
Your Source for

Inspiration

» Highest Performance HD fidelity audio

* Only a small heatsink is needed

* Smart Amp power stage takes full benefit of maximum
peak power

* Class-G compliant

* Few external components

* Full featured integrated protection system

» Configurable as: 2xBTL, 1xBTL+2xSE, 4xSE & 1xPBTL

nnn
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TPA3251

Audio
Source
And Control

ICLP_OTW

|||||||

12v

- Power Supply

FREQ_ADJ 36V

Operation Mode Select
Switching Freguency Select
Master/Slave Synchronization

110VAC->240VAC
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7/0W Stereo / 130W Peak Ultra-HD, Analog-In, Pad-Down Class-D Amplifier ok InSpl ratlon

» 70W stereo / 8Q (BTL) Continuous « Highest Performance HD fidelity audio
+ 130W / 4Q (BTL, 10% THD+N) Peak  No need for heatsink (cooling to PCB)
* Up to 92% Efficient Class-D (8Q, stereo) w/60mQ - Smart Amp power stage takes full benefit of maximum
MOSFETs peak power
* <0.005% THD+N at 1W/4Q * Class-G compliant
* <0.01% THD+N to clipping » Few external components
« <60uV output noise, A-weighted * Full featured integrated protection system
* >110dB SNR « Configurable as: 2xBTL, 1xBTL+2xSE, 4xSE & 1xPBTL
* Wide 12V to 36V supply voltage operation
O Analog inpUtS TPA3250
* Click & pop free startup Filter
e
« Audio Video Receivers (AVR) e M —

. P

» Audio Subsystem: Sound Bar

® WIFI MUItI'room Speakers Operation Mode Select M1:M2 - ::;ver Supply
« Audio Subsystem: Home Theater in a Box (HTiB) NI sV
 Audio Subsystem: Speaker Dock

110VAC->240VAC

ﬂ; TEXAS INSTRUMENTS
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115W Stereo / 230W Mono PurePath™ Ultra-HD, Analog-In Class-D Amplifier ok InSpl ratlon

- Total Output Power at 10%THD+N: « Highest Performance HD fidelity audio
* 115-W Stereo into 4 Q in BTL Configuration o On]y a small heatsink is needed
» 145-W Stereo into 3 Q in BTL Configuration
» 230-W Mono into 2 Q in PBTL Configuration
* 190% Efficient Class-D (40, stereo) with 60mQ

* Smart Amp power stage takes full benefit of maximum
peak power

* Class-G compliant

MOSFETs
- <0.005% THD+N at 1W/4Q; <0.01% THD+N to clipping » Few external components
- <55uV output noise, A-weighted « Full featured integrated protection system
« >111dB SNR  Configurable as: 2xBTL (Stereo), 1xBTL+2xSE (2.1),
« Wide 12V to 30V supply voltage operation 4XSE or 1xPBTL (Mono)

» Analog inputs; Click & pop free startup

TPA3245

Applications

Filter

* Home Theater in a Box (HTiB) Systems Audio

Source

* Wireless Speakers And Control o Filtr
* Sound bars =

* Mini Combo Systems 12v

« Active Speakers and Subwoofers e o e | Power Supply
- Blu-ray Disk™ / DVD MastorSlave Synchvonization <— [IRS

110VAC->240VAC

ﬂ; TEXAS INSTRUMENTS
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60W Stereo / 110W Peak Ultra-HD Analog-In, Pad-Down Class-D Amplifier I nSpl ratlon

L

Features

* 60W stereo / 8Q (BTL) Continuous » Highest Performance HD fidelity audio

- 110W/ 400 (BTL, 10% THD+N) Peak « No need for a heatsink (cooling to PCB)

Y Clugiera Suldlhlic sl ol el « Smart Amp power stage takes full benefit of maximum
» <0.005% THD+N at 1W/4Q peak power

* <0.01% THD+N to clipping

« <551V output noise, A-weighted * Class-G compliant

« >110dB SNR  Few external components
- Wide 12V to 32V supply voltage operation * Full featured integrated protection system
- Analog inputs + Configurable as: 2xBTL, 1xBTL+2xSE, 4xSE & 1xPBTL

* Click & pop free startup

L TPA3244
Applications

» Wireless Speakers Audio

Source

» Sound bars And Control

ICLIP_OTW

| IRESET

* Mini Combo Systems PR
« Active Speakers and Subwoofers 12v

. Operation Mode Select M1:M2 - Power Supp|y
® HTlB SyStemS Switching Frequency Select FREQ_ADJ 0V

Master/Slave Synchronization 0sc_lo

* Blu-ray Disk™ / DVD Receivers

110VAC->240VAC

ﬂ; TEXAS INSTRUMENTS
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Experience t

TPA3255

TPA3251 220
TPA3250 130
TPA3245 145
TPA3244 110

% THD, < 60uV r
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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
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