Application and Technical Support for Audio Precision Users

Judio
precision

[] 2700 Series

[] ATs-2

[ZAPXSOO Series

IIRRESRCENH N O T

E

TN111

Testing USB Headsets

By Steve Peterson

Contents:

INTFOQUCHION ...
TeSt MEtNOAS ...
Preparation for TeStNG .........cvewreerrenrrnrereeneeneiseneseseeseeseeseeseeneenes

Measurements

Microphone Record TESES ...
Earphone Playback TESES ...

Real-ime TESES ......ueic e 9
Appendix A: Windows 7 Volume Control Configuration............... 13
Appendix B: Windows 7 Audio Device Configuration for Record/

Playback TESES. ..o 14
Appendix C: Windows 7 Audio Device Configuration for Real-time
TESES oo e 17
Appendix D: GoldWave Record/Playback Configuration............. 22

www.ap.com



Introduction

This Technote discusses techniques for testing the
audio performance of USB headsets using an Audio
Precision APx analyzer. While a regular headset consists
of a standard analog microphone and earphone, a USB
headset adds an adapter module containing A/D and D/A
converters and a USB plug. The analog I/O on the USB
adapter of our sample headset is easily accessible through
two 3.5mm phone jacks. If the device you are testing is
instead hard-wired to its USB module, you can just cut the
wires and proceed from there.

Microphone and headset transducer tests aren’t
addressed here. Once the headset itself is detached from
the USB module, it can be tested like any other acoustic
device. APx500’s acoustic response measurement is well
suited for this purpose. You’ll need acoustic coupling
fixtures or a head (and torso) simulator to properly do
acoustic tests on the headset.

See the related Technote 108: PC Audio Testing for
general information about performing the “Basic Six”
audio measurements on consumer-level PC audio devices.
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Requirements

APx projects are included, and require APx500
measurement software version 2.6 or later to run. The
text explains the procedures involved when running the
Windows 7 operating system on the control/testbed PC.
Windows XP or Vista may also be used, although the steps
and settings may differ somewhat. The headset uses the
default Windows USB audio device driver.

Windows 7

Testing audio devices connected to a personal computer
through a USB connection is simplified by the Windows
7 Unified Audio Architecture (UAA). USB audio device
drivers must comply with the UAA, and drivers must
comply with the Windows Logo requirements in order
to receive the Windows Logo. If the USB audio device
is compliant, it will appear much the same as any other
Windows audio device and can be tested in a similar
fashion. This Technote applies to any USB audio device
that exposes Sound properties through the standard
Windows UAA architecture.
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Figure 1. Record/playback connections.
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Figure 2. Real-time connections.
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Test Methods

Two methods are suitable for testing the audio

performance of a USB device: Record/Playback, and
Real-time. Both methods require correct configuration
of the Windows audio Playback and Recording device
properties.

Record/Playback

The Record/Playback audio test method requires an
audio record and playback application running on the
test PC, and direct file access to the recorded files by the
APx500 software. This test method does not require an
APx with a digital audio interface. Recorded files may be
analyzed using the APx500 File Analysis measurement
if the test PC can provide a direct connection to recorded
files, or if the recorded files can be copied to the PC
running APx500. The connections are shown in Figure 1.

Figure 3. USB-Headset-Adapter-with-Headphone-plugs

Real-Time

The Real-time audio test method involves a direct analog
connection to the USB audio device, and an indirect digital
audio input/output connection to the device via the SPDIF
or Optical connection on a PC.

A real-time connection to the device under test permits
closed loop testing that is difficult or impossible to
implement with the Record/Playback method. Tests of
maximum input or output level, gain and linearity, and
delay or latency become much easier to perform. Real-time
tests avoid the necessity of playback with a sound file
editor, and are able to perform live measurements on input
devices without the need to record a file and then analyze
the recording.

This method requires an audio analyzer with digital
audio interfaces. Proper Windows Sound configuration of
the digital connection is vital to success. This Technote
will utilize an ASUS Xonar D2X audio card for the SPDIF
I/0 on the PC. Figure 2 illustrates a real-time test system
with analog audio connections between the APx analyzer
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and the USB device, and digital audio connections
between the APx analyzer and the Xonar D2X audio card.

Preparation for Testing
Microphone Connections

1 channel, 16 bit, 3000 Hz [Telephone Quality]
1 channel, 16 bit, 11025 Hz [Dictation Quality)
1 channel, 16 bit, 22050 Hz [AM Radio Quality)
1 channel, 16 bi i

44100 Hz (CD Quali

Figure 4. Windows 7 audio format selection.

The USB module’s 3.5mm microphone input jack
accepts audio on the tip and delivers DC bias for the
electric microphone capsule on the ring. Connect the tip
to the APx unbalanced analog output 1. The ring can be
connected to the unbalanced analog input 2 if you wish to

measure the DC bias voltage. The sleeve is ground.

The Windows 7 audio driver for the headset microphone
supports many audio formats. The audio tests will be
performed with 16-bit resolution at 48 kHz.

Earphone Connections

The 3.5mm stereo earphone outputs should be connected
to a load fixture that shunts each output with a 1 Watt
32 Q resistor, to simulate the speaker load. A resistor
mounted on a dual banana plug makes a convenient fixture
(see Figures 1 and 2). Connect the load fixture to the
APx unbalanced analog inputs 1 (left) and 2 (right). If
the sleeve contact is not ground-referenced, then use the
balanced analog inputs instead.

The Windows 7 audio driver for the earphone output
jack supports many audio formats as well. The audio tests
will be performed at the highest 2-channel bit resolution
and sample rate available: 16-bit at 48 kHz.
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Measurements

0

Earphone Test Playback Real-time
Microphone Input SlEamine
) ) ) Earphone Power | 997 Hz @ 0 dBFS | 997 Hz @ 0 dBrG
The microphone electrical measurements are described 32 Q Load (1% THD+N)
in the table below: Inter-channel 997 Hz @ 0 dBFS | 20 Hz to 20 kHz
Phase @ -3 dB dBrG*
Microphone Test | Record Real-time Crosstalk 15 kHz @ -3 dBFS | 15 kHz
Streaming (L-R and R-L) @ -3 dB dBrG*
Input Sensitivity | 997 Hz @ 0 dBrG | 997 Hz @ 0 dBrG THD+N 997 Hz 997 @ -3 dB dBrG*
(100 mV) (1% THD+N) @ -3 dBFS
THD+N 997 Hz @ -3 dBrG | 997 @ -3 dB dBrG* Spectrum 997 Hz 997 @ -3 dB dBrG*
Spectrum 997 Hz @ -3 dBrG | 997 @ -3 dB dBrG* @ -3 dBFS
DFD IMD 12.5 kHz mean, 12.5 kHz mean, DFD IMD 12.5 kHz mean, 12.5 kHz mean, 80
80 Hz difference 80 Hz difference 80 Hz difference Hz difference @ -3
@ -3 dBrG @ -3 dB dBrG* @ 0 dBFS dB dBrG*
Noise Input terminated Input terminated Frequency 20 Hz to 20 kHz 20 Hzto 20 kHz @
with 600 Q with 600 Q Response @ -20 dBFS -20 dB dBrG*
(if possible) (if possible) Channel Balance | 997 Hz 997 Hz
THD+N vs. 20 Hz to 20 kHz 20 Hz to 20 kHz @ -20 dBFS @ -20 dB dBrG*
Frequency @ -6 dBrG @ -6 dB dBrG* Dynamic Range 997 Hz 997
Frequency 20 Hz to 20 kHz 20 Hz to 20 kHz @ -60 dBFS @ -60 dB dBrG*
Response @ -20 dBrG @ -20 dB dBrG* Rel ol scal He 1% THDN rof. evel. which
* tive t t o + , Whi i
Dynamic Range 997 Hz 997 IOW(Zra. Ive 10 Tull scale or ine rererence level, wnichever Is
@ -60 dBrG @ -60 dB dBrG*

* Relative to the 1% THD+N reference level.

Record tests will be performed with a fixed analog
input of 100 mV. The precise value will be different for
other devices and must be determined in advance. A value
is entered into the APx500 Reference Levels > Signal
Generator dBrG field.

Microphone input real-time streaming tests will be

performed with an input level that produces 1% THD+N

on the digital output. This will be achieved by using
the APx500 Auto Set Generator Level function in the
Reference Levels measurement to set the dBrG value. A

1 Vrms limit will be set.

Earphone Output Measurements

The earphone electrical measurements are described in

the following table:
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Real-time Measurements

Real-time streaming tests will be performed with the
output levels relative to the lesser of 0 dBFS or the digital

output level that produces 1% THD+N at the analog output

when terminated into 32 Q. This will automatically be
determined using the Auto Set Generator Level capability

in the Reference Levels measurement to set dBrG. APx500
will also set the resultant analog output level as a reference

for subsequent analog measurements as needed.

Microphone Record Tests
The APx Signal Path Paradigm

The APx500 software utilizes a “Signal Path” paradigm.

The APx500 Measurement Navigator groups audio tests
according to the type of inputs and outputs connectors on
the analyzer that are utilized. The APx500 signal path is
configured using the Signal Path Setup panel shown in
Figure 5.
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Signal Path Setup

Audio Precision APx500
(= Output Configuration
#nelog Unbalenced =

Charnels: 1

Connector:

=5 ) Input Corfiguration
[£] Loopback

Fie (Digtal Unis) _ ~

T

Signal Analyzer
input (File)

Connector.

[ Undock

Device Under Test

HE & % HE|F E - ut ders
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B BT e e e Py =
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Chd
e

Wavefom:
Frequency Level Che = [=deFs
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inc e nc 6 o =
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710 ; 08 ; iz

039700kHz  + 5000mVms -+ o
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Chi ~ chie
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Test Channel.

-50 40 30 20
Rms Level (dBFS)

Figure 5.  APx500 microphone record signal path.

In order to test a headset microphone with the file
recording method, the APx500 output is configured for
one unbalanced analog output channel, and the input is
configured for digital audio file analysis.

APx500 File Analysis

With the APx500 signal path input set to “File (Digital
Units),” each measurement in the test sequence will
analyze a unique file. Figure 6 illustrates this for the
microphone Sensitivity @ 0 dB test, which is a renamed
instance of the Level and Gain test. To specify the
filename, click the File List... button to open the /nput
File List dialog. Use the Add Files... button and browse or
enter the complete path of the file to be analyzed.

Sensitivity @ 0 dB Audia Precision APx500
mel@l W Ey & & EE (M E - B - i dBrs [ Undsck
Signal Path Setup RMS Level
Signal Generation P
Waveform: Micropho..le Input | [ | = <) 0071 aerS
Frequency
x10 1046
inc —— inc
048
035700 kiz ~ 0.000dBG
Signal Acquistion and Anyss
Lo
Flolist. [ | [input Fie List == X
I File [ AddFles. |
P USB Audio Test Full Scale Input.wav
E=
[ ok J[ Caned ][ e

Figure 6. APx500 Input File List dialog.
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The microphone measurements in this project have
all the filenames entered for you in the public shared
folder “C:\Users\Public\Music\APx USB Audio Test”.
Each measurement in the sequence has been configured
to display a prompt which will instruct you to record the
signal and save it using a specific filename. You’ll be
prompted when to stop recording, and when you click the
OK button, the file measurement will be performed.

The file may be analyzed outside of the automated
sequence by selecting the Analyze button in the

measurement settings panel. This is useful if you wish to

change measurement parameters and then re-analyze a file.

The recording file path may be located on your local
machine or on a network drive. You may change the
filename and path by editing the Input File List shown in

Figure 6.

Record Files

Each measurement step in the APx500 sequence requires

arecorded file to analyze. The table below lists them for

your reference:

Microphone Test

Record Filename

Input Sensitivity Microphone Full Scale Input.wav
THD+N Microphone -3 dB Input.wav
Spectrum Microphone -3 dB Input.wav
DFD IMD Microphone -3 dB DFD Input.wav
Noise Microphone Noise Input.wav

THD+N vs. Frequency

Microphone -6 dB Input
Frequency Sweep.wav

Frequency Response

Microphone -20 dB Input
Frequency Sweep.wav

Dynamic Range

Microphone -60 dB Input.wav

Record Test Sub-Steps

Measurement steps within an APx500 sequence may
contain sub-steps. To view the sub-steps in the Sensitivity
@ 0 dB measurement, right-click and select Edit Prompts

and Properties.
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=-[¥)J USE Microphane Test (Record)
BE@ USE Microphone Input
-.[¥]@ Signal Path Setup
H-[_ {5 Signal Path Diagnostics
J-- Reference Levels

Start Selected Measurement

Statt Sequence From Here

X EE

Delete Measurement Del
Add Primary Resutt ]
Delete Unchecked Results

0-[7]_J THD+N'@-3dB B Comy i
1) Spectum @ -3 dB Paste CursV
#-[¥]_J IMD (DFD) @ -3dB Check Al

H-[7] o Noise Uncheck Al

#-[¥]_J THD+N vs. Frequency @ -6 dB Rename

e 0 O s 0 O e OO s O O o O e

-[¥]_ Frequency Response @ -20 dB - Stepped Sweep
J-- Dynamic Range

Edit Prompts and Properties.

Help..

|| Add Measurement...

Add Signal Path...
Report

Figure 7. Measurement right-click menu with Edit
Prompts and Properties selected.

Figure 8 shows the Sequence Step Properties dialog with
the sub-steps for this measurement. It starts by turning the
analog generator output on, and then provides numerous
prompts to tell you how to configure the Windows 7
sound properties, how to connect the microphone, and
when to start recording. A short Delay sub-step provides
a 5 second interval for recording followed by a prompt to
stop recording. The last step analyzes the recorded file. A
sub-step can be skipped by unchecking it.

Measuremert Properties
Name: Senstiviy @ 0 dB
Failure Action

(©) Cancsl Sequence
©) Allow Retry
(@ Cortinue Sequence

Sequence and Measurement Sub-Step Order

HchddStep - ¢+ | 1|
O Add Promet..
=i Corfigure Headset Microphone Device Audio - Recerding Tab [s
Corfigure Headset Microphane - Recorting Propeties - Listen Tab 4 Addput..
Configure Headsel Microphane - Recording Properties - Levels Tab B 2dd Progiam.
Corfgure Headset Mieraphone - Riecording Propetties - Enhancemerts Tab | oy agd Djay
Configure Headsel Microphene - Recording Propetties - Advanced Tab
Microphane Input Cennections [& Add Set Aux Cortrol Output
Check the Headset Microphane Recording Levels Cony
Start Recording Microghone Ful Scale Input
Pasie
Delay
=] Stop Recording Microphone Full Scale Input Delete Step
| &) Analyze Files 1 vore
4+ Move Down
Edit Step Properties
0K Help

Figure 8. Sequence Step Properties dialog with Add Step
menu.
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Microphone Sound Configuration

Before you begin microphone testing, you must
configure the Windows 7 sound properties for recording.
The goal is to configure the microphone to operate as
transparently as possible. The input gain must be set to
0 dB in order to test it at the highest possible analog input
level without analog or digital clipping. No other input
devices should be enabled—otherwise, their audio signals
may be mixed with the microphone under test, producing
erroneous results. The number of audio channels, digital
bit depth, and sample rate should be set for optimum
performance. Set the headset microphone to be the default
recording device in the Windows Sound setup.

=)
S, ==

Playback | Recording |Sound5 I Communiat’ons|

Configure Headset Microphone Device Audio - Recording Tab

i % Sound

Select a recording device below to modify its settings:

ALT
A5U5 Xonar 02X Audio Device
Currently unavailable

Aux
ASUS ¥Xonar D2¥ Audio Device
Currently unavailable

Stereo Mix
ASUS ¥onar D2X Audio Device
Currently unavailable

Wave
A5U5 Xonar 02X Audio Device
Ready

m

Headset Microphone
Logitech USE Headset
Default Device

-
-
-
-
e,

=

| Set Default |V| ’ Properties ]

[ o ][Canﬂel ]| Apply |

i Configure the Headset Microphone as the Default Recording Device.

[ ook

|| cancel |

Figure 9.  Windows Sound Recording setup tab.

Appendix A and B provide screen captures and details
for setting the recording sound properties in Windows 7.
The configuration settings shown are specific to the USB
microphone selected for this Technote, but the principles
apply in general to all recording input devices and are vital
to achieving realistic microphone input audio performance
measurements. The proper settings are also included in the
operator prompts of the supplied APx project.
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GoldWave Software Configuration

For these projects, we recommend using the inexpensive
GoldWave recording software at www.goldwave.com. See
Appendix D to set up GoldWave for audio recording.

Run the Microphone Measurements
(Record) Project

Start APx500 and open the “USB Microphone Test
(Record).approjx” project file. Start the measurement
sequence with the Start Sequence button and follow the
operator prompts as each measurement step displays them.
Select the OK button for each prompt to continue or select
the Cancel button to stop the measurement sequence.

Earphone Playback Tests

The earphone tests use the “USB Earphone Test
(Playback).approjx” APx project. Figure 10 shows the
Signal Path settings. The APx output is configured as None
(External), since the test signal will be provided by a
playback file.

The APx input is configured for Analog Unbalanced,
and the two earphone analog outputs are connected to
APx input channels 1 and 2. Although only two channels
are needed, the project will run fine on the APx585 family
(8 and 16 channel) APx analyzers.

Signal Path Setup Audio Precision APx500

(= Output Configuration

Connector:  [None (Bxtemal)  ~

=) Input Corffiguratior

— muguwm-m

Channels: 2 Labels/Colors, Signal Analyzer

Input

Bandwith:  [45kHz - Device Under Test
B & % H B E - Bt ms [ Undook

CR

Verfy Cuent Connection Setings
Left A2

Use one of these Audio Frecision signals. o creats your Right

o custom channel 1D signal:

AP<CD1

Channel_ID_2 (APx CD.1)

APx DV1

Channel_ID_5.1

APx BDT or audio fi

Chamnel ID

1000 Im  10m  100m 1 10 100
Rms Level (Vims)

= USE Earphone Test (Playback)
=-[¥H USB Eamphone Dutput

. Dj Slgnal Path Dagnustlcs
-7 Reference Levels
#-{¥]_ Headphane Power @ 0 dB
#-{¥]_ Interchannel Phase @ 0 dB
#-{¥]_J Crosstalk Left to Right & -3 dB
#-{¥]_J Crosstalk Right to Left @ -3 dB
#-{¥]_ THD+N @ -3dB
-7} Spectrum @ -3 dB
#-{¥]_ IMD (DFD} @ -3dB
-- Frequency Response @ -20 dB
#-{¥]_ Channel Balance @ -20 dB
-- [ynamic Range
b2 | Add Measuremert...

4] Add Signal Path...

Report

Figure 11. APx500 measurement sequence for the
earphone playback tests.

Playback Files

Each measurement step in the APx500 sequence requires
a playback file to drive the earphone output with the
appropriate audio test signal. The table below lists the
earphone measurements and the playback file required.
These files are supplied with this Technote. Install them in
any folder accessible to your audio playback software.

Earphone Test Playback Filename

Earphone Power
32 Q Load

Reference Level 0dB 48.24.wav

Interchannel Phase Reference_Level_0dB_48.24.wav

Crosstalk Crosstalk_left_only_-

(L-R and R-L) 3dB_15k_48.24.wav
Crosstalk_right_only_-
3dB_15k_48.24.wav

THD+N Reference_Level_-3dB_48.24.wav

Spectrum Reference Level -3dB 48.24.wav

DFD IMD DFD_-3dB_48.24.wav

Frequency Response | Freq_sweep_61_-20dB_48.24.wav

and THD+N

Channel Balance Reference Level -20dB_48.24.wav

Figure 10. APx500 Signal Path Setup for earphone
playback tests.
Each of the measurements in the earphone measurement
sequence (Figure 11) has prompts to tell you what audio
test file to play and when to start and stop playback.
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Dynamic Range Reference_Level -60dB_48.24.wav
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Earphone Sound Configuration

Before you begin earphone testing, you must configure
the Windows 7 sound properties for playback. Gain
should be set for maximum output, and audio processing
effects should be disabled. Bit depth should be the highest
possible at a nominal sample rate of 48 kHz. All input
devices should have Listen to this device unchecked,
otherwise their audio may be mixed with the playback
signal and producing erroneous results.

Appendix A and B provide screen captures and details
for setting the playback sound properties in Windows 7.
The configuration settings shown are specific to the USB
earphone selected for this Technote, but the principles
apply in general to all playback devices and are vital to
achieving realistic microphone input audio performance
measurements. The proper settings are also included in the
operator prompts of the supplied APx project.

GoldWave Software Configuration

For these projects, we recommend using the inexpensive
GoldWave recording software at www.goldwave.com. See
Appendix D to set up GoldWave for audio recording.

Run the Earphone Measurements
(Playback) Project

Start the APx500 software and open the “USB
Earphone Test (Playback).approjx” project file. Start the
measurement sequence with the Start Sequence button
and follow the operator prompts as each measurement
step displays them. Select the OK button for each prompt
to continue or select the Cancel button to stop the
measurement sequence.

Real-time Tests

A physical audio streaming interface is required in order
to perform real-time audio tests with the APx analyzer
and the USB audio device. The APx will source digital
audio signals to the computer to drive the headset stereo
DAC, and will receive digital audio from the computer to
measure output from the microphone ADC. This is easily
accomplished using a “known good” digital SPDIF audio
interface on the PC that the USB device is attached to.
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The Computer Digital Audio Interface

Most computers are not equipped with a digital audio
interface. If yours is not, then consider the ASUS Xonar
D2X PCI Express audio card. The Xonar provides
excellent digital audio connectivity via either coaxial or
optical SPDIF, and is readily available at an economical
price. It operates at sample rates up to 192 kHz at 24-bit
resolution, and integrates well with Windows 7.

Figure 12. Asus Xonar D2X sound card.

Real-time Earphone Measurements

The APx project file “USB Earphone Test (Real-time).
approjx” includes the measurements shown in Figure 13.

=-{¥)_J USE Eamphone Test (Realtime)
=-{¥H {USE Eamphone Output’
- [¥]@ Signal Path Setup
Bj Signal Path Diagnostics
#-[¥]_J Reference Levels
#-[¥)_J Headphone Power
=-[¥]_J Interchannel Phase
#-[¥)_ Crosstalk
=¥ THD+N @-3dB
=-[¥]_J Spectrum @ -3 dB
=-[¥]_3 IMD (DFD) @ -3 dB
-- Frequency Response @ -20 dB
#-[¥]_ Channel Balance @& -20 dB
-- Cynamic Range - AES1Y
b3 | Add Measurement...
-] Add Signal Path...
Report

Figure 13. APx500 measurement sequence for the
earphone real-time tests.
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In Signal Path Setup, the APx output is set to Digital
Unbalanced in order to feed the coaxial SPDIF input on
the Xonar sound card. The input is set for stereo Analog
Unbalanced, to connect to the headset earphone outputs.

Audio Precision APx500

Signal Path Setup
(= Output Configuration
ot
Channels

Sample Rate:  48.0000kHz -

=5 ) Input Configuration
[] Loopback

Analog Urbalanced ~+
& s
Labels/Colars.. Lo o

Connector.

Channels:

Bandwidth

Device Under Test

Figure 14. Real-time earphone tests signal path setup.

Auto Gen Level

The Reference Levels measurement is designed to
automatically drive the APx digital unbalanced output to
the highest level possible without exceeding 1% THD+N,
as measured at the APx analog unbalanced inputs (fed by
the earphone output). The generator starts at its current
level and increments the output until the THD+N is 1%. If
the THD+N is lower than 1% at 0.0 dBFS, then the process
will stop and report a failure. This does not mean the
earphone failed, but merely that the earphone does not clip
at full scale output.

The dBrG reference level will be set to the digital
audio output level that results from this process, and all
measurements will be set relative to this value. Figure 15
shows the Reference Levels measurement window and
the Auto Gen Level window starting conditions before the
measurement is executed.

Reference Levels ‘

O Generator [

Signal Path Setup...

Signal Generation

Waveform: Sing A

Level -0.000 dBiG -

FE o
Frequency: 039700 kHz - Automatically Set Generator Level o]
Signal Generation
dBG: 0000GBFS  + [ Set From Level N leres 0,000 dBFS -
Auto Gen Level...
([ stoGenionh ] | g ppiston ot s

e © Target THD=N

Signal Acquistion and Analysis | () Target Measured Level
Low-pass Fiter {M @) Set generstor level for target THD=+N
THD+N Fitter: 20 Hz highpass ¥ Target THD+N 100% -
Reference Levels ©) Set generator level for minimum THD+N

dBr dBSPL -
A T04Gmvims - 1000mvms - @ Measure channel with worst THD+N
(©) Measure a speciic channel
g 7035mVms v 1000mVms S
[ SetdBr. | [ SetdBsPL. |
[ SetGenemtorlevel || Cose || Hebp |
[ Advanced Settings... | [ R ]

Figure 15. Reference Levels and Set Generator Level

dialogs.
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Windows Sound Configuration

The Windows 7 Sound properties for recording must be
set for the SPDIF input on the Xonar sound card (or other
suitable model). Set the Xonar SPDIF In as the default
recording device, and check Listen to this device in its
SPDIF Properties dialog (to play back thought the Headset
Earphone Default Playback Device). Uncheck Listen to
this device for all other recording devices.

[ = ]

%% Sound

Playback | Recording |Sounds I Cornmuniat’ons|

Select a recording device below to modify its settings:

| General | Listen |Cu5tom I Levels I Aduanoed|

SPDIF In
ASUS Xonar D2¥ Audio Device
Default Device

]

You can listen to a portable music player or other device through
this SPDIF In jack,

> - @

Playback through this device:
| Default Playback Device -

Power Management

@ Continue running when on battery power

() Disable automatically to save power

I[ Cancel ] Apply

Figure 16. Asus Xonar sound card configuration: SPDIF In
Recording Properties Listen tab.

Configure the Headset Earphone as the Windows 7
Default Playback Device.
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i Sound

Playback |R.ecording I Sounds I Communimtionsl

Select a playback device below to modify its settings:

Speakers
ASUS Xonar D2X Audio Device

Ready

5/PDIF Pass-through Device
ASUS Xonar D2X Audio Device
Ready

Speakers
ASUS Xanar D2X Converter
Ready

Headset Earphone
Logitech USE Headset
Default Device

Celof ye

Configure | Set Default |V| l Properties ]

[ o ”Caﬂﬂel ]| Apply |

Figure 17. Headset Earphone Playback Properties set as
Default Device.

See Appendix A and C for more details about
configuring the Windows 7 Sound properties for headset
earphone testing.

Run the Earphone Measurements

(Real-time) Project

Start APx500 and open the “USB Earphone Test
(Real-time).approjx” project file. Start the measurement
sequence with the Start Sequence button, and follow the
operator prompts as each measurement step displays them.
Select the OK button on each prompt to continue, or select
Cancel to stop the measurement sequence.

Real-time Microphone Measurements

The APx project file “USB Microphone Test (Real-time).
approjx” includes the measurements shown in Figure 18.

TN111 | Testing USB Headsets

=-[¥JJ USB Microphone Test (Realtime)
=-[¥HA USE Microphone Input
= Signal Path Setup

-} Signal Path Diagnostics
-- Reference Levels
¥ Sensttivity @ 0 dB
B THD+N @ -3 dB
&1 Spectum @ -3dB
-[¥]_3 IMD (DFD) @ -3 dB
-- Moise
&-[¥]_5] THD+N vs. Frequency @ 6 dB
-- Frequency Response @ -20 dB - Stepped Sweep
-- Dynamic Range - AES17
b3 | Add Measurement...
-4, Add Signal Path. ..
Report

Figure 18. APx500 measurement sequence for the
microphone real-time tests.

In Signal Path Setup, the APx output is set for Analog
Unbalanced in order to feed the microphone input. The
input is set for stereo Digital Unbalanced, to measure the
signal via the Xonar coaxial SPDIF output.

Audio Precision APx500

Signal Path Setup

(= Output Configuration

g s+

Connector:

Chamnels
=) Input Corfiguration
[7] Loopback
Connector. | Digitel Unbalanced ] [ Settings...
- S

Bit Depth 24 12
75 ohm Termination

N Device Under Test

Figure 19. Real-time microphone tests Signal Path Setup.

Auto Gen Level

The Reference Levels measurement is designed to
automatically drive the APx analog unbalanced output to
the highest level possible without exceeding 1% THD+N,
as measured at the APx digital unbalanced input. The
generator starts at its current level and increments the
output until the THD+N is 1%, or until the maximum limit
of 1.0 Vrms is reached, whichever comes first.

The dBrG reference level will be set to the analog output
level that results from this process, and all measurements
will be set relative to this value. Figure 20 shows the
Reference Levels measurement window and the Auto Gen
Level window starting conditions before the measurement
is executed.
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Reference Levels ‘
— F W
O Generator [l Automatically Set Generator Level [
Signal Path Setup Signal Generation
Signal Generation Maximum Level: 1.000 Vims -
Wavst:
=t 0000dBG - Signal Acquisition and Analysis
(@ Target THD+N
Frequency: 0.93700 kHz -

(7) Target Measured Level

(@ Set generstor level fortarget THD+N

dBrG: 50.00mVims | Set From Level

Target THD=N: 100 % -
Auto Gen Level..
() Set generstor level for minimum THD+N
Ch:
@ Measure channel with worst THD+N
Signal Acquistion and Analysis
() Measure a specific channel
Measured Channel: | hd |
THD+N Fitter: 20 Hz highpass = -
Reference Levals SetGenewtorLevel | [ Close | [ Hep |
dBr dBSPL

A 0.000dBFS ~ -40000dEFS ~

g. 0.00DdBFS ~ -4D000dBFS -

[ setdBr. | [ SetdBSPL. |

[ Advanced Settinge... | [ References... |

Figure 20. Reference Levels and Set Generator Level
dialogs.

Windows Sound Configuration

The Windows 7 Sound properties must be set. Enable
the microphone Listen to this device setting to play back
through the default playback device (the Xonar SPDIF
Pass-through Device). Uncheck the Listen to this device
setting on all other recording devices.

"% Sound B[ Headser MmphnneFM =]
Recording | sounds | G l | General | Usten [Levels | Advanced
Select a recording device belowto modify ts settings:
Vou can listen to a portable music player of other device through
~ this Headset Microphone jack.
A
ASUS Xanar D2X Audio Device
| Currently unavailable Q
Aux ¥
ASUS Xonar D2 Audio Device
Currently unavailable Listen to this device:
Sterea Mix Playback through this device:
ASUS Xanar D2X Audio Device =
Currently unavailable [Detautt Payback Device ]
Power Management
Wave L i
ASUS Xanar D2X Audio Device 2 ©) Continue running when on battery power
Read
v Ready © Disable automatically to save power
Headset Miaraphone
Logitech USB Headsct
Default Device =
()
[ ] [ 2oir ] [ ] [ o |

Figure 21. Headset Microphone recording sound
properties set to Default Device, and Listen tab.

Configure the Xonar SPDIF Pass-through Device as the
default playback device.
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Flayback | Recording | Sounds | Communications |

Select a playback device below to modify its settings:

Speakers
L ASUS Xonar D2X Audio Device
Ready

5/PDIF Pass-through Device
ASUS Xaonar D2X Audio Device
Default Device

Speakers
i ASUS Xonar D2X Converter

Ready

Headset Earphone
Logitech USE Headset
Ready

Configure | Set Default |V| l Properties ]

ok || cancel || apply

Figure 22. Asus Xonar D2X SPDIF Pass-through Device
set to Default Device.

See Appendix A and C for more details about
configuring the Windows 7 Sound properties for
microphone testing.

Run the Microphone Measurements

(Real-time) Project

Start APx500 and open the “USB Microphone Test
(Real-time).approjx” project file. Start the measurement
sequence with the Start Sequence button and follow the
operator prompts as each measurement step displays them.
Select the OK button for each prompt to continue, or select
the Cancel button to stop the measurement sequence.
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APPENDIX A — Windows 7 Volume
Control Configuration

Volume Control Options

Set the Windows 7 Volume Control Options as shown
below. Check the box for All devices currently playing
sound to assure that all relevant volume controls are
visible in the Volume Mixer window.

Select which devices show their own volume control

===

The default sound device will always show its own volume contrel.

i«&ll devices currently playing sound:

The default communication device

Sound devices:

a 5/PDIF Pass-through Device

ASUS Xonar D2¥ Audio Device

E Speakers
4 ASUS Xonar D2X Converter

E Speakers
4 ASUS Xonar D2X Audio Device

=@

Headset Earphone
Loaitech USE Headset

| ok

) [ conee ] |

Apply |

Figure 23. Volume Control Options dialog.

System Sounds

Open the Windows 7 Volume Mixer. Mute the System
Sounds. Windows system sounds may occur as you
manipulate applications and Windows system settings.
These sounds must be muted to prevent them from mixing
with real-time audio streams from the default playback
device—otherwise the audio measurements at the output of
the playback device will be corrupted. See Figure 24.
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ﬂ' Vaolume Mixer - Speakers (ASUS Xonar D2X Audio Davice)

Device

Q

Speakers ¥

Applications

u

System Sounds

09

Headset
Microphone (Log...

RealTime

Figure 24. Volume Mixer configuration.

APx500 Audible Signal Monitor

On the Windows Volume Mixer, you must mute the
RealTime application. RealTime is the APx500 Audible
Signal Monitor that provides a real-time audible signal
while testing. If you are testing audio on the same
computer that is running APx500, then RealTime should
be muted to prevent mixing the audible signal monitor
with the real-time audio output of the device under test. If
this is not muted, a feedback condition will occur which
will corrupt all measurements of the audio stream from the
default playback device.

APx500 automatically mutes the Audible Signal Monitor
when an APx project file is loaded. The Audible Signal
Monitor mute inside of APx500, and the RealTime mute in
the Windows Volume Mixer, work independently of each
other.
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APPENDIX B - Windows 7 Audio Device
Configuration for Record/Playback
Tests

Earphone Playback Device

Follow these instructions to configure the Windows 7
sound recording and playback properties for the headset
earphone playback audio tests.

Configure the Headset Earphone as the default playback
device.

IS

Playback |Recording | Sounds | Communications |

Select a playback device below to modify its settings:

Speakers
ASUS Xanar D2X Audio Device

AP

[t

| General | Levels | Enhancements | Advanced |

Headset Earphane

Ready

5/PDIF Pass-through Device
ASUS Xanar D2X Audio Device
Ready

Speakers
ASUS Xanar D2X Converter
Ready

Headset Earphone
Logitech USE Headset
Default Device

Configure | Set Default |V| l Properties ]

[ oc J[ cancel J[ aooy |

Figure 25. Headset Earphone configuration as Default
Device.

Set the Headset Earphone level to maximum. If
implemented, set the Headset Microphone level to
minimum and mute.
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Qi +3.0dB Balance

Headset Microphone

0 [a104s [4g)

ok J[ conce

] | Apply

Figure 26. Levels tab.

Set the Headset Earphone Balance to maximum (both

channels identical).

Q_ Headset Earphone Properties

)

| General | Levels | Enhancements | Advanced |

Headset Earphone

D | =30dB @ Balance

Headset Microphone

0 (41048 [gg

() Balance [ _JEE

1 Ll () [+30aE
2 () [ 3048

[_oc  J[ conce

l | Apply

Figure 27. Levels Balance dialog.
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Disable all Headset Earphone enhancements.

Erhancements | Ahanced

=)

Select the enhancements to apply for your current speaker
playback.

[¥]Disable all enhancements:

configuration. Changes may not take effect until the next time you start

Low Freguency Protection
Room Correction
Loudness Equalization

Enhancement Properties
Descripkion:

Provvider:

Skakus: | Settings... |

P preview |v

Restore Defaults

[ ok [ cancel ][ oy

Figure 28. Enhancements.

Set the Headset Earphone Default Format to the

2 channel setting, with the highest bit resolution available

at the 48000 Hz sample rate.

Q, Headset Earphone Pm_ u

| General I Levels I Er'lha"ncaﬂa‘ltsl Advanced |

Default Format

Select the sample rate and bit depth to be used when running
in shared mode,

- P Test

1 channel, 16 bit, 8000 Hz [Telephone Quality]

1 channel, 16 bit, 11025 Hz [Dictation Quality)
E1 channel, 16 bit, 22050 Hz [AM Radio Quality)

1 channel, 16 bit, 44100 Hz (CD Quality)

1 channel, 16 bit, 43000 Hz (DVD Quality)

2 channel, 16 bit, 8000 Hz Telephone Quality)

2 channel, 16 bit, 11025 Hz [Dictation Quality]

2 channel, 16 bit, 22050 Hz [AM Radio Quality)
2 channel, 16 bit, 44100 Hz (CD Quali

this device

2 channel, 16 bit, 48000 Hz (DVD Quality)

Restore Defaults

Figure 29. Advanced tab.
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Uncheck Listen to this device on the Headset
Microphone Listen tab.

B o e T

| General | Listen |Levels I Advar'roed|

You can listen to a portable music player or other device through
this Headset Microphone jack.

@ = =

Playback through this device:
| Default Playback Device -

Power Management

(") Continue running when on battery power

(@ Disable automatically to save power

Figure 30. Listen tab.

Uncheck Listen to this device on all other recording

devices to avoid mixing other input signals.

Microphone Recording Device

Follow these instructions to configure the Windows
7 Sound Recording and Playback properties for the
microphone recording audio tests.

Configure the Headset Microphone as the default
recording device.
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Playback | Recording | Sounds | Communications |

Select a recording device below to modify its settings:

ALT
ASUS Xonar D2X Audio Device
Currently unavailable

Aux
ASUS Xonar D2X¥ Audio Device

AP

Set the Headset Microphone level to the lowest value

available that does not mute the microphone.

9, Headset Microphone Praperﬁ;s-

| General | Listen | Levels | Advanced |

M1

Headset Microphone

Q {<16.0dB [qy

Currently unavailable

Stereo Mix
ASUS Xonar D2X¥ Audio Device
Currently unavailable

Wave
ASUS Xonar D2X¥ Audio Device
Ready

Headset Microphone
Logitech USE Headset
Default Device

| Set Default |V| [ Properties l

Figure 33. Headset Microphone Listen tab.

OK ” Cancel ]| Apply

Disable all Microphone enhancements (if implemented).
Set all microphone boost settings to 0.0 dB and disable
boost (if implemented).

Figure 31. Headset Microphone set as Default Device.

Uncheck Listen to this device on the Headset

. Set the Headset Microphone Default Format to the
Microphone Listen tab.

1 channel setting with the highest bit resolution available
at the 48000 Hz sample rate.

[ QJ Headset Micraphaone Propert;s- g“

|General I Listen |Levels| Advanced |

Uncheck Listen to this device on all other recording
devices to avoid mixing other input signals.

© s ropenes [

| General | Listen |Levels I Adua"rcedl

Default Format

Select the sample rate and bit depth to be used when running
You can listen to a portable music player or other device through in shared maode,

this Headset Microphone jack.

1 channel, 16 bit, 3000 Hz (Telephone CQuality)
1 channel, 16 bit, 11025 Hz [Dictation Quality)

E1 channel, 16 bit, 22050 Hz (AM Radio Quality)
1 channel, 16 bit, 44100 Hz (CD Quali

2 - =

Listen to this device

1 channel, 16 bit, 43000 Hz (DVD CQuality)

Playback thraugh this device: |:| Give exclusive mode applications priority

[Defautt Playback Device

Power Management

() Continue running when on battery power

@ Disable automatically to save power

Restore Defaults

Figure 34. Headset Microphone Advanced tab.

Figure 32. Headset Microphone Listen tab.
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APPENDIX C - Windows 7 Audio Device
Configuration for Real-time Tests

Earphone Playback Device and Xonar Audio
Card Recording Device

Follow these instructions to configure the Windows 7
Sound Recording and Playback properties for the headset
earphone real-time audio tests.

Configure the Headset Earphone as the default playback
device.

% Sound uw

Playback |Recording | Sounds | Communications |

Select a playback device below to modify its settings:

Speakers
ASUS Xonar D2X Audio Device

AP

| General | Levels | Enhancements | Advanced |

e |

Headset Earphone

Q; <30dB Balance

Ready

5/PDIF Pass-through Device
ASUS Xonar D2X Audio Device
Ready

Speakers
ASUS Xonar D2X Converter
Ready

Headset Earphone
Logitech USE Headset
Default Device

| Set Default |T| [ Properties ]

Configure

o< J[ concel J[ ooy |

Figure 35. Default playback device.

Set the Headset Earphone level to maximum. If
implemented, set the Headset Microphone level to
minimum and mute.
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Headset Microphone

0 (41048 [ag

J [ concel [ ony

Figure 36. Headset Earphone Levels tab.

Set the Headset Earphone Balance to maximum (both
channels identical).

Q_ Headset Earphone Properties

)

| General | Levels | Enhancements | Advanced |

Headset Earphone

() [ +30d8 Balance

Headset Microphone

0 B

[ = ]

1 () [ 3048
2 L () [+50aE

@ Balance

J [ coneel [ eon

Figure 37. Headset Earphone Levels tab Balance dialog.
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Disable all Headset Earphone enhancements.

e |

AP

Configure the SPDIF In device as the default recording
device.

Francenents | dvances

Select the enhancements to apply for your current speaker
playback.

[¥]Disable all enhancements:

configuration. Changes may not take effect until the next time you start

Low Frequency Protection
Room Correction
Loudness Equalization

Enhancement Properties

Descripkion:

Provider:

Skakus: Settings...
gesosefas

Loc J[ coneel [

Apply |

Figure 38. Headphone Earphone Enhancements tab.

Set the Headset Earphone Default Format to the
2 channel setting, with the highest bit resolution available

at the 48000 Hz sample rate.

| General I Levels I Erhanca'ner'ltsl Advanced |

|

Default Farmat

in shared mode,

Select the sample rate and bit depth to be used when running

1 channel, 16 bit, 3000 Hz [Telephone Quality)
1 channel, 16 bit, 11025 Hz [Dictation Quality)

E1l channel, 16 bit, 22050 Hz (AM Radio CQuality)
1 channel, 16 bit, 44100 Hz [CD Quality]

2 channel, 16 bit, 3000 Hz (Telephone CQuality)
2 channel, 16 bit, 11025 Hz [Dictation Quality)
2 channel, 16 bit, 22050 Hz [AM Radio Quality}
2 channel, 16 bit, 44100 Hz (CD Quali

2 channel, 16 bit, 48000 Hz [DVD Quality)

Restore Defaults

- P Test

1 channel, 16 bit, 48000 Hz [DWVD Quality) this device

o< J[ coneel [

Apply

Figure 39. Headphone Earphone Advanced tab.
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TR W
Playback | Recording | sounds | Communications |

Select a recording device below to modify its settings:

CD Player
ASUS Xonar D2 Audio Device
Currently unavailable

Line In
ASUS Xonar D2 Audio Device
Currently unavailable

SPDIF In
ASUS Xonar D2X Audio Device
Default Device

ALT
ASUS Xonar D2 Audio Device
Currently unavailable

Aux
ASUS Xonar D2X Audio Device
Currently unavailable

-

Configure | Set Default |T| [ Properties l

ok J[ Goncel J[ aon

Figure 40. Sound Recording tab with SPDIF In set as
Default Device.

Check Listen to this device on the SPDIF In Listen tab.

Uncheck Listen to this device on all other recording
devices, to avoid mixing other input signals.
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| General | Listen | custom | Levels | Advanced |

You can listen to a portable music player or other device through
this SPDIF In jack.

= - =P

Playback through this device:
Default Playback Device

Power Management

@ Continue running when on battery power

() Disable automatically to save power

Figure 41. SPDIF In Properties Listen tab.

Set the SPDIF In level to 0.0 dB. Set the Balance to
maximum and the same level for Left and Right channels.

=]

=% SPDIF In Properties

| General | Listen | custom | Levels | advanced |

SPDIF In

D| 0.0 dB Balance

[ ]

1 0.0 dB
PR 0.0 dB

@ Balance

J [ coneel [ ool

Figure 42. SPDIF In Properties Levels tab.
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AP

Set the SPDIF In Default Format to 2 channel, 24 bit,
48000 Hz.

r

[ General | Listen | Custom | Levels | Advanced |

Default Format

Select the sample rate and bit depth to be used when running
in shared maode,

2 channel, 16 bit, 44100 Hz [CD Quality]
2 channel, 16 bit, 43000 Hz (DVD Quality)

E 2 channel, 16 bit, 96000 Hz (Studio Quality)
2 channel, 16 bit, 192000 Hz (Studio Quality)
2 channel, 24 bit, 44100 Hz (Studio Quali

2 channel, 24 bit, 43000 Hz (Studio Quality)
2 channel, 24 bit, 96000 Hz [Studio Quality)
2 channel, 24 bit, 192000 Hz (5tudio Quality)

Restore Defaults

) (o ] [

Figure 43. SPDIF In Properties Advanced tab.

Microphone Recording Device and
Xonar Audio Card Playback Device

Follow these instructions to configure the Windows 7
Sound Recording and Playback properties for the headset
microphone real-time audio tests.

Configure the Xonar D2X S/PDIF Pass-through Device
as the default playback device.
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AP

Set the S/PDIF Pass-through Device Default Format to
2 channel, 24 bit, 48000 Hz.

Playback |Rﬁcord|ng I Sounds I Comﬂmﬁonsl
Select a playback device below to modify its settings: PO Pace theesgt et Pmpertle:‘ u

| General I Supported Farmats I Leuelsl Advanced |

Speakers

ASUS Xanar D2X Audio Device
Ready Default Format

Select the sample rate and bit depth to be used when running
in shared mode,

(2.channci 2¢ i 48000 iz Stucio Quaity o] [ W1est ]

S/PDIF Pass-through Device
ASUS Xonar D2X Audio Device

Default Device

Speakers 2 channel, 16 bit, 44100 Hz [CD Quality)
ASUS Xaonar D2X Converter 2 channel, 16 bit, 43000 Hz [DVD Quality)
Ready E2 channel, 16 bit, 96000 Hz (Studio Quality)
2 channel, 16 bit, 192000 Hz (Studio Quality)
Headset Earphone 2 channel, 24 bit, 44100 Hz (Studio Quali this device

Logitech USE Headset 2 channel, 24 bit, 48000 Hz (Studio Quality)
Ready 2 channel, 24 bit, 26000 Hz (Studio Quality)
2 channel, 24 bit, 192000 Hz (Studio Quality)

Configure | Set Default |T| [ Properties ]

ok | [ conesl || ooy

Restore Defaults

Figure 44. SPDIF Pass-through set as Default Device.

Set the S/PDIF Pass-through Device Level to maximum.
Set Balance to maximum and the same settings for both Figure 46. SPDIF Pass-through Device Advanced tab.

Left and Right channels.
Configure the Headset Microphone as the default

< 5/PDIF Pass-through Device Properties L 28 J recording device.

(o [somsearass] e EE R

Playback | Recording | sounds | Communications |
D | 0.0 dB Balance Select a recarding device below to modify its settings:

ALT
ASUS ¥onar D2¥ Audio Device
Currently unavailable

Main volume

Aux
ASUS ¥onar D2¥ Audio Device
Currently unavailable

Stereo Mix
ASUS ¥onar D2¥ Audio Device
Currently unavailable

Wave
ASUS ¥onar D2¥ Audio Device
Ready

Headset Microphone
Logitech USE Headset
Default Device

[ = l [ Cancel ] | Apply | | Set Default |T| [ Properties l

ok J[ Goncel J[ aony

Figure 45. SPDIF Pass-through Device Levels and

Balance. . . .
Figure 47. Headset Microphone set as Default Device.
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Check Listen to this device on the Headset Microphone
Listen tab.

Uncheck Listen to this device on all other recording
devices to avoid mixing other input signals.

Q_ Headset Microphone Propertgs-

| General | Listen | Levels I Advmd|

) |

You can listen to a portable music player or other device through
this Headset Microphone jack.

g © =

4=

Playback through this device:
| Default Playback Device -

Power Management

(") Continue running when on battery power

(@ Disable automatically to save power

Figure 48. Headset Microphone Properties Listen tab.

Set the Headset Microphone level to the lowest value
available that does not mute the microphone.

Disable all Microphone enhancements (if implemented).
Set all Microphone boost settings to 0.0 dB and disable
boost (if implemented).

TN111 | Testing USB Headsets

AP

=)

© v oo g

| General | Listen | Levels | Advanced |

Headset Microphaone

G {<16.0dB [q

Figure 49. Headset Microphone Properties Levels tab.

Set the Headset Microphone Default Format to the
1 channel setting with the highest bit resolution available
at 48000 Hz sample rate.

Q_ Headset Microphone Propertgs-

|General ILLStEI"I I Levels| Advanced |

) |

Default Format

Select the sample rate and bit depth to be used when running
in shared made,

1 channel, 16 bit, 3000 Hz [Telephone Quality)
1 channel, 16 bit, 11025 Hz [Dictation Quality)

E1 channel, 16 bit, 22050 Hz (AM Radio Quality)
1 channel, 16 bit, 44100 Hz (CD Quali

1 channel, 16 bit, 48000 Hz (DVD Quality)

|:| Give exclusive mode applications priority

Restore Defaults

Figure 50. Headset Microphone Properties Advanced tab.
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APPENDIX D - GoldWave Record/
Playback Configuration

GoldWave is an inexpensive digital audio editor
application suitable for record and playback of audio test
files. GoldWave is available for download and purchase at
www.goldwave.com. Here are some configuration tips:

Start GoldWave and open the Control Properties dialog
from the Options menu. On the Device tab, configure
Playback Device as Primary Sound Driver and Record
Device as Primary Sound Capture Driver. This will
configure GoldWave to use the Windows 7 default
playback and recording devices. Set Quality to IEEE
32 bit.

On the Record tab, check Monitor input in order to see
the live recording level meters during a recording session.

| > Pay | ® Record | © volume | €8 visual [} B Device || B Test

Playback

= Device: Quality:

|Primary Sound Driver [07E6] - | [1EeE 32bit -

Prebuftsfatency < [ | I o
Y

[ Alternative playback initialization

Record

& Device: Quality:
|Primary Sound Capture Driver [07E7] = | [1eeE 32bit

Mono source: (@) Left channel (7 Right channel () Average

Joystick control: | Mone - ] Configure...

[ oc || cancel || hep

Figure 51. Control Properties Device tab.

Open the File Format Options dialog from the Options
menu. Set Save As type to Wave (*.wav). Set Attributes
to PCM signed 24 bit, mono for a monophonic
microphone input, or PCM signed 24 bit, stereo for a
stereophonic microphone input.
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File Format Options

Undetectable Types | File Plug+n Precedence | Default Save Format |

Please choose the format to use when saving a new file.

Save as type: [Wave (*.wav)

[¥] Use this format for Save As, Save Selection As, and Copy To
[¥]Do not allow other file types and attributes to be selected

[ ok ” Cancel ][ Help.

Figure 52. File Format Options Default Save tab.

To start recording audio from a microphone input,
select the New button on the toolbar or select New...
from the File menu. The New Sound dialog will appear
as shown below. Set Number of channels to 1 (mono)
for a monophonic microphone input or 2 (stereo) for a
stereophonic microphone. Set Sampling rate to 48000.
Select OK to complete the settings. A sound editor
window will appear.

Mew Sound u1

Quality and duration

Mumber of channels;

Sampling rate: 43000 -

]
=]
Initial file length (HH:MM:55.T): 10,0 - %

Presets

Figure 53. New Sound dialog.

To record or play back, use the control toolbar. See the
GoldWave help for more information about recording.

‘ ’“‘”*‘ «‘»‘ .PL. ,‘

Figure 54. Control toolbar.
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To set up the VU meter, right-click and select Properties.
Check Show axis to see audio level marks on the VU

meter.

T )

Decay tme (s): [~ | I+l 03
S R e )
2 4 & & 10
Peak hold tme (s): = | [IEEET 0 4] 0,50

| T I T I |
0 10 20 30 40 50 &0

Show axis Reset Clip

Lo [ oot [ oo |

Figure 565. VU Meter properties dialog.

Use the VU meter to confirm that the APx analog
output drives the microphone input near full scale but not
clipping, preferably within 1 dB as shown below.

Figure 56. GoldWave VU meter.

After the recording is done, save the recording to the file
specified by the APx500 measurement prompt during the
microphone measurements sequence.

Navigate with the browser to the “C:\Users\Public\
Music\APx USB Audio Test” folder, enter the filename,
and select the Save button. The path and filename must
match the path and filename expected by the APx500
measurement.
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