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Learning Board Acoustic Measurement Setup

Jorge Arbona High Performance Analog / Audio

ABSTRACT

Passive radiator systems and the Smart EQ feature require performing acoustic measurements
of the loudspeaker using a microphone. This document explains how to configure the Learning
Board to perform such acoustic measurements.

WARNING: EXPORT NOTICE
Recipient agrees to not knowingly export or re-export, directly or indirectly, any product or
technical data (as defined by the U.S., EU, and other Export Administration Regulations)
including software, or any controlled product restricted by other applicable national
regulations, received from Disclosing party under this Agreement, or any direct product of such
technology, to any destination to which such export or re-export is restricted or prohibited by
U.S. or other applicable laws, without obtaining prior authorization from U.S. Department of
Commerce and other competent Government authorities to the extent required by those laws.
This provision shall survive termination or expiration of this Agreement.
According to our best knowledge of the state and end-use of this product or technology, and in
compliance with the export control regulations of dual-use goods in force in the origin and
exporting countries, this technology is classified as follows:

US ECCN: 3E991
EU ECCN: EAR99

And may require export or re-export license for shipping it in compliance with the applicable
regulations of certain countries.
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1 Hardware Setup

Tl has tested several microphone / pre-amplifier options with the Learning Board. A full list of
recommended options are provided in the PurePath™ Smart Amp User Manual
(TAS5766M/TAS5768M).

The microphone / pre-amp combination below is recommended due to its versatility, portability
and relatively low cost. Calibration files are also available on the manufacturer’'s website based
on the serial number of the microphone.

Table 1. Recommended Microphone Measurement Setup

Manufacturer Model Type
Dayton Audio EMM-6 5" diameter condenser microphone.
Shure X2u USB pre-amp with monitor output.
Mediabridge MPC-35-2XRCA-6 |3.5mm Male to 2-Male RCA Adapter

Connecting the hardware is simple (see Figure 1):
1. Attach the microphone to the pre-amp XLR connector.
2. Connect the USB cable from the pre-amp to the PC.
3. Connect the 3.5mm to RCA cable from the pre-amp to the Learning Board.
Note that the power and speakers must be connected to the Learning Board and is omitted from

the picture for simplification.

Condenser M::rophone
Microphone / re-amp

----- : Headphone
A Output

Stereo
D 3.5mm Male

5 - : E-!“' < - N, : to
Learning Board i ig &, Mic RCA Male
i Input Y-Cable

Figure 1. Hardware Setup
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2 Performing Acoustic Measurements

The pre-amp can act as both as an analog microphone pre-amp and USB sound card. For
Learning Board measurements, the microphone signal is routed through the Headphone
Output of the pre-amp.

1.
2.

Ensure the Learning Board is fully powered.

Follow the step-by-step characterization
process in PurePath™ Console 3 until

instructed to connect the microphone. Mic
. . . Level
Configure the microphone pre-amp as follows: ndicator
a. Turn Mic Gain fully down. Mic
b. Turn Output Monitor Volume fully oA
down.
Output
c. Turn Monitor Mix fully down. Monitor
Volume
d. Enable Phantom Power (+48V )
SWitCh). Monitor
Mix
Connect the USB cable and connect the audio
) Phantom
cable between the pre-amp and the Learning Power
Board.
% Sound S|

Before proceeding

\évr;tgutrr;etizgf?ﬁlejrsggnt’ Flayback | Recording |Snunds |Cummunicatiuns
AudioEVM is set as Select a recording device below to modify its settings:
the default sound card

for both Playback and ; Line

Record. Also the ¥ 4- USB-AudioEVM

sample rate needs to @ Default Device

match the EVM.

In PurePath™ Console 3, click the Check Microphone button. This will play test noise
through the loudspeaker.

Position the microphone in front of the speaker at far field but close enough such that
room reflection effects are not dominating. On-axis is typical if the room acoustics are
favorable. Other methods can be used if desired.

Learning Board Acoustic Measurement Setup
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8. Increase the Mic Gain of the pre-amp until the Mic Level Indicator becomes
orange . If it becomes green 0, increase the gain. If it becomes red M, reduce the gain.

9. Increase the Output Monitor Volume until the
loudness meter in PurePath™ Console 3 becomes
green.

Figure 2 shows a typical result. Note that the low frequency noise is room noise. Low

frequencies are not important since Smart SPL will merge Smart Bass with the acoustic SPL

measurement.

SPL (dB)

Frequency (Hz)

Smoothing Factor: 1/48 v Apply Smoothing
Run SPL
characterization m

Figure 2. Acoustic SPL Measurement
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3  Support

Smart Amp is supported through the Audio Amplifiers Support Forum. Please include the words
Smart Amp and the part number in the subject line. Contact your local Tl sales representative for
additional details.

6 Learning Board Acoustic Measurement Setup


http://e2e.ti.com/support/amplifiers/audio_amplifiers/default.aspx
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Revision History

This revision history highlights the changes made to this application report.

Revision History

Version Date Author(s) Additions/Modifications/Deletions
SLOU 20150824 J. Arbona Fixed footers. Changed title.
SLOU 20150821 J. Arbona Initial Release.

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Trademarks

All other trademarks are the property of their respective owners.
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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.
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