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Summary
Are you thinking about using TPA3110 or TPA3113?
Are you interested in reducing your 10W audio system
cost without changing your PCB?

If you answered YES to any of these questions, this
technical note will help you design a better, more cost-
effective system. The purpose of this technical note is
to help transition customers from TPA3110 or
TPA3113 to TI’s next-generation pin-to-pin compatible
inductor-less TPA3138.

What is TPA3138?
TPA3138 is TI’s new low EMI true inductor-less Class-
D Audio Amplifier. TPA3138 is a stereo analog input
10W Class-D amplifier that needs no inductor; instead,
it can use low-cost ferrite beads without enabling any
EMC issues.

Thanks to its pin-to-pin compatibility to TPA3110 and
TPA3113, TPA3138 enable systems designers to
easily create smaller, more cost-effective systems with
minimum design effort.

How Does TPA3138 Compare to TI’s Pin-to-Pin
Compatible Legacy Class-D Amplifiers?
For customers transitioning from TPA3110 or
TPA3113, TPA3138 offers a smaller solution size and
lower cost as the bulky inductor is substituted for a
low-cost and smaller ferrite bead.

Table 1. Comparison table for pin-to-pin
compatible TPA3110, TPA3113, and TPA3138

TPA3110 TPA3113
TPA3138

(Cost
Optimized)

Number of
Channels 2 2 2

Output Power
@ 8-Ω, 12-V,
10% THD+N

~10 W ~10 W ~10 W

Output Power
@ 8-Ω, 24-V,
10% THD+N

~30 W ~10 W

Idle Current 15.5 mA @ 12
V

15.5 mA @ 12
V

15.5 mA @ 12
V

TPA3110 TPA3113
TPA3138

(Cost
Optimized)

RDSON 240 mΩ 400 mΩ 180 mΩ

Supply Voltage 8 V – 26 V 8 V – 26 V 3.5 V – 14.4 V
Temperature

Range –40°C – 85°C –40°C – 85°C –40°C – 85°C

Datasheet Title

15-W Filter-
Free Stereo

Class-D Autio
Power

Amplifier With
SpeakerguardT

M (SLOS528)

6-W Filter-Free
Stereo Class-D

Autio Power
Amplifier With
SpeakerguardT

M (SLOS650)

10-W Inductor
Free Stereo

(BTL) Class-D
Autio Power

Amplifier With
Ultra Low EMI,

(SLOS993)

Special
Features

• Inductor
less: No
inductor
required,

only
ferrite
bead.
Lower
cost

solution.
• Low EMI:

Passes
EMI

testing
with only

ferrite
bead.

Package
HTSSOP-28

9.7 × 4.4
Pad-Down

HTSSOP-28
9.7 × 4.4

Pad-Down

HTSSOP-28
9.7 × 4.4

Pad-Down

How Can I Transition to TPA3138?
TI’s new TPA3138 is fully pin-to-pin compatible to TI’s
legacy TPA3110 and TPA3113. Systems currently
using any of the aforementioned legacy devices can
transition to TPA3138 as long as the power needs are
met per the tables above with minimum design
changes to accommodate a smaller ferrite bead. In
Figure 1 below, we show in detail how the output LC
filter components are swapped for a ferrite-bead-and-
capacitor filter. Note the different values of the
components shown. Although not an exclusive list, TI
recommends: Sunlord’s UPZ2012E331-2R5TF 330
Ohm ferrite bead.

http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAA839
http://www.ti.com/lit/pdf/SLOS528
http://www.ti.com/lit/pdf/SLOS650
http://www.ti.com/lit/pdf/SLOS993
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CAUTION
This schematic is shown as
a reference only. System
designers must verify their
design to ensure full
compatibility.

Figure 1. Suggested Transition Schematic

Isn’t EMI an Issue when no Inductor is Used?
In the past, inductor-less technology had the downside
of increasing EMI system concerns making their
implementation impractical.

Today, TPA3138 leverages TI’s proprietary technology
to maintain ultralow EMI hence eliminating potential
EMI issues when using ferrite beads and following
proper design and layout guidelines. TI’s evaluation
module, TPA3138D2EVM, meets EN55002 EMI
standards without the use of inductors as shown in
Figure 2 below.

Figure 2. TPA3138 Passes EN55022 EMI Standard
Using Only Ferrite Beads

Additional Resources
• Download the TPA3138D2 datasheet (SLOS993).
• Get started quickly with the TPA3138D2 evaluation

module (EVM).
• LC Filter Design application note.
• Visit TI’s Smart Speaker portal to learn how

TPA3138D2 fits in this application.

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAA839
http://www.ti.com/lit/pdf/SLOS993


IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.
TI’s provision of TI Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI
products, and no additional obligations or liabilities arise from TI providing such TI Resources. TI reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such TI products as used in such applications. TI has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.
You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources 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.
TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
You agree to fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.
This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, TI products and services.
These include; without limitation, TI’s standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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