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1.0 Introduction 
With the headphone market growing towards $10 billion worldwide, and products across the price spectrum from 
under a dollar up to thousands, there are many and diverse quality expectations and test requirements. 
 
Many audio engineers have moved across from the shrinking loudspeaker industry to the burgeoning headphone 
marketplace. Although many of the characteristics that make for a good in-room listening experience with a 
loudspeaker – good frequency response, low distortion, no Rub & Buzz or loose particles, etc. - also apply to 
headphones, and many of the same test principles apply, there are some significant differences and additional 
issues associated with headphone measurement that need to be taken into account. These include couplers and 
associated correction curves, acoustic seal, fixturing and additional tests such as L/R tracking. In this paper we 
outline the issues that are common to testing all types of headphones as well as those specific to particular types 
of headphones such as Bluetooth and USB headphone testing, noise-cancelling headphones, and Max SPL 
measurements to prevent hearing loss. 
 

 
2.0 Headphone Test Setup 
A headphone test essentially consists of an 
electroacoustic measurement system, some kind of 
ear simulator containing a reference microphone, 
and the device under test. A test signal is sent to the 
transducer (headphone), which in turn is measured 
by a reference microphone in a coupler. 
 
The basic measurements made on headphones are 
very similar to those made on loudspeakers.  These 
include frequency response, phase (polarity), 
distortion (THD and rub & buzz), and impedance. In 
both cases, the test signal is usually a swept sine 
wave, and the level can vary.  Some set the drive 
level to achieve a certain sound pressure level at a 
given frequency; others choose the level that 
equates to 1 mW of power. Certain products may 
necessitate testing the frequency response at one 
level and performing a second, higher level test for 
distortion.   
 
The main difference in the test set up between a 
loudspeaker and a headphone measurement is in 
the way in which the transducer interacts with the 

microphone.  Whereas loudspeakers are tested in 
open air, a headphone or earphone must be 
presented with an acoustic load that simulates the 
human ear. It is common to compare the left and 
right channel frequency response. Large differences 
at certain frequencies can be very audible in a 
stereo device, even though the individual responses 
may be within specification. Sometimes, electrical 
characteristics such as crosstalk may also be 
measured. 
 
 
3.0 Considerations 
Before beginning to test headphones, there are two 
major considerations that need to be taken into 
account – ear simulators and the acoustic seal. 
These both have an effect of the frequency 
response, and the latter also affects the repeatability 
of measurements. 
 
 
3.1 Ear Simulators and Correction Curves 
Loudspeaker engineers are familiar with the ideal 
frequency response for a loudspeaker measured in 
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the free field being a flat line [fig 1a]. For 
headphones, however, this is not the case. 
Headphones are measured on an ear simulator and 
measurements are taken at what is known as the 
Drum Reference Point (DRP) –a point representing 
the human eardrum. [fig. 2 shows where this is on a 
Head & Torso Simulator (HATS)]. If you were to 
measure the same loudspeaker that produced the 
flat free-field response curve in fig 1a at the Drum 
Reference Point, the frequency response would look 
like fig 1b. In other words, for a headphone to sound 
like a loudspeaker with a flat frequency response, it 
must produce a frequency response curve like 
Fig1b. 
 
 

           
Fig 1. Difference in response between measuring with a 
microphone in the free field and measuring at the drum 
reference point. 
 

 
Fig 2. Drum Reference Point of a Brüel & Kjær HATS 
 
 
This frequency response curve is a correction curve, 
or transfer function that represents the effects of the 
head, torso, pinna, ear canal and ear simulator. To 
further complicate matters, different correction 
curves are applied according to whether your 
measurements are made in the free field (anechoic 
room) or diffuse field (reverberation room) [fig. 3]. 
For the most part, like loudspeaker measurements, 
the free field is used. Typically when making 
measurements, the subtraction of the correction 
curve from the actual measurement can be carried 
out in your test software, so that your output 
frequency response is shown as the familiar straight 
line. 
 

 
 

Fig 3. Diffuse and free field correction curves. 
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3.2 Headphone/Ear Seal 
Another issue that needs to be addressed when 
testing headphones is the acoustic seal, or leakage. 
Realistic headphone measurements (using a HATS 
or similar) have a certain degree of leakage as the 
headphone does not fit tightly to the pinna. This has 
an effect on the frequency response, with a 
demonstrable loss at low frequencies [Fig 4]. 
Although realistic, it affects the repeatability of 
measurement. In the R&D lab, this is compensated 
by repeating the measurement multiple times, 
removing and repositioning the headphone between 
each measurement and averaging the result. On the 
production line different couplers and fixtures are 
used to offer a more repeatable seal – these are 
discussed in more detail later. 
 

 

 
Fig 4. The effect of leakage on frequency response 

 
 
4.0 Different types of headphone  
Firstly, before we look at test configurations for 
headphone testing, let us look at exactly what we 
are measuring. Headphone is a broad term which 
covers several different designs of product, each 
with their unique testing challenges.  
 
Headphones fall broadly into 4 categories [fig 5]: 
Circumaural (a large cup that completely surrounds 
the ear and pinna), Supra-aural (an earpad that sits 
on the pinna), Earbuds (also known as Supra-
Concha), where the transducer rests at the entrance 
to the ear canal, and In-ear where the sound port 
sits inside the ear canal. Although the 
measurements that need to be made are the same 
for each of these, the fixturing – a critical part of the 
test set-up - is different for each type. 

 
Fig 5. Types of headphones 
 
In addition, headphones may be analog, digital 
(such as USB or Bluetooth headphones), or offer 
special functionality such as noise-cancelling 
headphones. Analog headphones are relatively 
straightforward to test because there are only two 
electro-acoustic transducers to measure. 
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Headphones with built-in electronics, such as digital 
headphones, (including Bluetooth and USB) and 
noise cancelling headphones are harder to test 
because the electronics and transducers need to be 
tested together as a complete system which may 
require the use of different test signals and 
compensation for time delays, dropouts and other 
characteristics uniquely inherent to these special 
types of headphone.  
 
 
 
5.0 Analog Headphone Test Setup  
Fig. 6 shows a headphone test set-up (suitable for 
all types of analog headphones) using a PC and 
Soundcard based measurement system. Although 
hardware-based systems may, of course, also be 
used, a soundcard offers more than sufficient 
accuracy for testing headphones, and such a system 
is usually less expensive. The only part of this setup 
that will be unfamiliar to those accustomed to 
loudspeaker measurements is the ‘black box’ that 
represents a device that simulates the ear (and 
replaces the microphone in a loudspeaker setup).  
 
 

 
 
Fig 6. Headphone Test Setup 
 
 
The equipment in the black box can be a multitude 
of things, depending on whether you are testing in 
the R&D lab or on the production line, your budget, 
and the type of headphone you are testing. 
Essentially it will be the microphone-containing 
device you have selected which simulates the 
human ear with some degree of accuracy, and 
appropriate fixturing to ensure repeatable results 
with the particular headphones you are testing. This 
is perhaps the most complex part of this setup, and 
the one which poses the most challenges to 
engineers. 
 

In order to select the most appropriate ear 
simulation device, the first question that must be 
asked is whether the test should be a realistic 
simulation of actual use (commonly performed in 
development) or a highly repeatable test capable of 
differentiating defective units from good ones 
(production).   
 
When developing a product it is desirable to have a 
means of measuring under conditions that the end 
user will experience.  A head and torso simulator 
provides this level of simulation, as it is equipped 
with artificial ears, which simulate the acoustic 
characteristics of the human ear, as well as artificial 
pinnae which mimic the way a headphone would fit 
on a real person. The fit of headphones and 
earphones can vary from person to person and even 
from one use to another, and can drastically change 
the user’s listening experience.  Testing on a head 
and torso simulator can reveal this variability 
between fit and acoustic performance. This lack of 
repeatability is realistic and useful to understand 
how fit impacts the sound quality.  Engineers will 
commonly take several measurements and average 
them to account for it. Head and Torso simulators 
cost upwards of $20,000 so some R&D laboratories 
use less expensive (but with the expected 
performance trade-offs) alternatives such as cheek 
and ear simulators, couplers, simplified pinnae, etc. 
 
Head and Torso simulators are not suitable for 
production line use for two reasons: the fit will be 
slightly different each time, which makes it very 
difficult to get repeatable results on the production 
line, and the cost is prohibitive. 
 
This is overcome by designing a product with a 
known response using simulators (such as the Head 
& Torso) that accurately replicate a human, and then 
basing production line testing around ensuring that 
all products coming off the production line match 
that ideal product. This means that more repeatable 
test methods can be used. 
 
In production and QA it is important to use a fixture 
that offers highly repeatable and consistent results.  
An acoustic coupler, which is essentially a metal 
chamber that replicates the ear canal, is most 
commonly used. Couplers vary significantly in their 
complexity and cost. The most commonly used 
production coupler is a 2cc coupler, which is simply 
a 2 cubic centimeter cylindrical chamber which is an 
approximation of the ear canal impedance. More 
complex (and therefore more expensive) is an IEC 
711 coupler which has a multiple internal chambers 
that more accurately replicate the acoustic 
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impedance of a human ear. Although the 
characteristics of this coupler are close to the human 
ear in the lower frequency ranges, above 8kHz it is 
not well defined. No manufacturer has created a 
coupler that offers a truly accurate representation of 
human hearing above 8kHz because human ears 
vary more at high frequencies. For manufacturers 
who want to go one step further than a coupler, a 
pinna with simplified geometry is available. Although 
not shaped like an ear, it is built to allow some 
degree of replication of the acoustic leakage that 
would occur with a real ear. Fig 7 illustrates these 
devices. 
 

 
 
Fig 7: Acoustic Couplers. In order of increasing complexity 
and cost, from left to right: 2cc coupler, IEC 711 coupler, 
pinna with simplified geometry, and a Head & Torso 
Simulator (Illustrations courtesy of Brüel & Kjær and 
G.R.A.S.) 
 
Even with the simpler geometry of a coupler, it is still 
hard to get repeatable results, and most production 
line applications rely on custom fixtures to offer 
greater repeatability of mounting for a controlled 
seal. Usually a fixture is custom built for a specific 
product to ensure repeatable attachment to the 
coupler. When measuring circum-aural and supra-
aural headphones a clamp is usually used to apply a 
consistent pressure; for earbuds and in-ear 
earphones, a gasket is typically used to create a 
seal. This produces more accurate low frequency 
response and has the added benefit of reducing the 
influence of ambient noise on the test.   
 
 
5.1  Headphone Tests 
Now that we understand the test set-up, let’s talk 
about what headphone characteristics we typically 
measure. If you are buying a new test system for 
testing headphones, you should consider what and 
how you want to test before purchasing, as it 
influences the number of inputs and outputs you will 
need on your soundcard or test system. For testing 
a stereo pair simultaneously, a 2-channel soundcard 
is needed just for the acoustic tests. If electrical 
characteristics such as impedance need to be 
measured simultaneously, 4 channels are required. 

Impedance can be measured sequentially rather 
than simultaneously using a 2-channel system, but  
it will be slower. 
 
A typical basic R&D test using a head and torso 
simulator for a stereo headphone pair involves 
playing a 1/12 octave stepped sine sweep from 20-
20kHz and measuring the harmonic distortion and 
fundamental frequency response. Correction curves 
compensate for the free field response from 0° 
incidence of the nose to the eardrum. Post-
processing is then used to compare the left and right 
earphone responses and show the difference curve, 
both for magnitude and phase.  
 
With a 4 channel analyzer, this test may be 
expanded with the addition of a couple of reference 
resistors to simultaneously measure impedance of 
the headphones. Other options for more detailed 
testing include measuring intermodulation and 
difference frequency distortion, or measuring 
maximum SPL using the distortion level to set the 
upper limit. Naturally each company wants to test 
their products in a slightly different way, and most 
test systems offer full test customization.  
 
A typical production line test would be similar, but a 
custom compensation curve, based on the coupler 
and fixtures would be applied. On the production 
line, impedance, if measured, would typically be 
done simultaneously for speed reasons. 
 
Fig. 8 shows a test report for a R&D headphone test 
carried out in SoundCheck, a soundcard based test 
system widely used for headphone measurements in 
the R&D lab and on the production line. Fig. 9 shows 
a HATS being used for testing headphones in and 
R&D environment. 
 
 

 
 
Fig 8: Report from a SoundCheck Headphone Test 
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Fig 9: Headphoneinfo.com uses the set-up described 
above with a head and torso simulator to carry out 
objective measurements of the audio quality of many 
different brands of headphone. 
 
 
6.0 Testing Digital Headphones 
Headphones with digital connectivity add complexity 
to audio testing. The principal distinction of digital 
headphones is that they contain a D/A converter and 
often DSP circuitry as well as a headphone 
amplifier.  The fundamentals of analog headphone 
testing (the use of artificial ear simulators and 
couplers, the principals of repeatability versus 
realism, and the tests that characterize the device) 
are the same, but the performance of the whole 
system from the digital signal to the acoustic output 
of the transducers headphone electronics must be 
measured. While it is certainly possible to isolate 
and test each of these components on its own, it is 
also very important to understand the intricacies of 
testing the complete device.   
 
6.1 Managing Connectivity 
The initial challenge of testing digital headphones is 
managing connectivity.  The test system must be 
able to communicate directly with the device. A 
software-based system is ideal because it can 
communicate directly through the computer’s USB 
interface to a USB headphone, which will appear in 
the operating system along with other audio devices.  
Test signals can be sent digitally and the acoustic 
signals can be analyzed synchronously. If a 
hardware-based system is used, an extra program is 
usually required to connect the test system to the 
device under test.   
 
Bluetooth headphones, however, require an 
additional interface for the computer to connect to 
the device under test.  This may be a hardware 

Bluetooth communication box or a simple Bluetooth 
dongle, either built into the computer or externally 
connected by USB. (Fig. 10).  Bluetooth interfaces 
cause transmission delays in the audio chain.  The 
test system must be able to account for these delays 
in order to make meaningful measurements. Some 
test systems can use an autodelay algorithm that 
looks at the system’s impulse response to calculate 
the delay and remove it from the measurement if 
necessary. 
 

 
Figure 10: Bluetooth Test Configuration 

 
 
6.2 Frequency Limitations 
It is also important to consider frequency range 
limitations when designing tests for Bluetooth 
devices. Bluetooth devices typically operate at low 
sampling rates of either 8 kHz (narrow band) or 16 
kHz (wide band).  These sampling rates limit the 
frequency range (because of the Nyquist frequency) 
to significantly narrower than analog headphones or 
even USB headphones.  For example, a Bluetooth 
device with an 8 kHz sampling rate will only play 
audio up to slightly less than 4 kHz. It can its cut-off 
frequency to see how well its anti-aliasing filter 
suppresses out-of-band signals. 
 
6.3 Test Signals 
Bluetooth presents a further challenge in that sine 
waves are not always transmitted accurately.  When 
this occurs, alternative stimulus signals must be 
considered.  Broadband noise is one possibility, but 
because of noise suppression circuits in some 
devices this may not be a practical solution.   
 
A multi-tone signal, where several frequencies are 
played simultaneously, is another option.  This 
produces a very fast frequency response 
measurement and is immune to the sudden 
dropouts that can occur in Bluetooth transmission.  
The downside of this test signal is that traditional 
harmonic distortion cannot be measured.  
 
Yet another possibility is the use of speech or music 
signals.  These real-world audio signals transmit 
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very well over Bluetooth, but their downsides are 
that they typically require long-term averaging and 
cannot be used for harmonic distortion 
measurements.  
 
If distortion measurement is required, non-coherent 
distortion may be measured using any test signal. 
This technique compares the input and output power 
spectrums to measure the non-coherent power and 
calculate the distortion plus noise (see Figure 11).  
 
 

 
 

Figure 11: Frequency Response and Non-Coherent 
Distortion of Bluetooth Headset Receiver 

 
 
6.4 Measurement Units 
Traditional analog headphones are tested with a 
stimulus level that is rated in terms of voltage or 
power.  The sensitivity is also specified in these units 
such as dBSPL/mW.  When testing headphones 
with USB or Bluetooth connectivity the stimulus is 
simply a digital signal whose level can be expressed 
in terms of digital full scale; the sensitivity is 
therefore expressed in dBSPL/96FS.  Manufacturers 
sometimes choose to relate these signal levels back 
to voltage, which can be done if the characteristics 
of the D/A circuit are known.  In such a case, the 
gain of the built-in headphone amplifier chip must 
also be accounted for.   
 
Another method used for relating these digital units 
back to the analog domain is through the use of a 
codec (Fig. 12).  A-law and law are two codecs 
widely-used in Bluetooth applications which can 
translate the digital units into ‘virtual volts’.  These 
codecs are most commonly used in 
telecommunications, especially for headsets. 
 
 

 
Fig 12a: Graphical representation of how the -law codec 
translates the digital level to virtual volts 
 

 

 
Fig 12b : Calibration of a reference codec 

 
 
6.5 Additional Measurements 
In addition to the basic audio metrics discussed in 
section 5.1, there are some additional 
measurements that are of interest for digital 
headphones.  The first concerns the headphone 
amplifier.  With analog headphones THD and Rub & 
Buzz are typically sufficient for measuring distortion, 
but since their digital counterparts include built-in 
headphone amplifiers, it is advisable to also 
measure THD+N.  Alternatively the noise can be 
measured on its own by sending a 0 FS signal to the 
headphones and analyzing the output.   
 
Other metrics specific to digital headphones are 
sampling rate accuracy and jitter.  Sampling rate 
inaccuracy occurs when the digital clock on a 
consumer audio product is not entirely accurate, so 
the intended 44.1 kHz sampling rate may, for 
example, actually be 44.05 kHz. Jitter (Fig. 13) 
occurs when a signal fluctuates, for example if a 
1kHz signal fluctuates between 999 and 1001 kHz. 
Although the ear does not discern small sampling 
rate errors or jitter, there is a serious implication for 
testing. Some digital tests involve comparing the 
output signal to the input signal. If the sampling rates 
are different, the difference in phase will cause the 
results to be meaningless. Generally any 
measurement using time synchronous averaging 
techniques is affected by jitter and sampling rate 
errors. The most effective way to minimize the 
effects of such errors is to use a test system that 
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features algorithms that compensate for this. If 
however your test system cannot accommodate this, 
there are a several other methods, such as power 
averaging which ignores the phase response, that 
can be used to ensure accurate but less 
sophisticated results. 
 

 
 

Figure 13: Jitter 

 
 
7.0 Noise Cancelling Headphones  
There are many different equipment configurations 
and environments that can be used for measuring 
noise-cancelling headphones. As with conventional 
headphone testing, a head and torso simulator with 
artificial ears and pinnae provides the most accurate 
representation of the device’s performance. 
Although this is the best choice for performing such 
tests, it can be prohibitively expensive.  Other 
options such as custom fixtures with artificial ear 
simulators are more affordable and offer adequate 
results but will not be quite so true to the user 
experience.   
 
Whichever fixture type is chosen to hold the 
headphones, the entire setup must be placed in a 
noise field.  The most sophisticated and realistic 
method is to make measurements in a reverberation 
chamber or  create a diffuse field using multiple 
speakers placed at various points in the room, each 
playing a noise signal that is uncorrelated to the 
others.  However, for most purposes, a small single 
loudspeaker placed next to the head and torso’s ear 
at a distance of approximately 1 foot is sufficient to 
generate meaningful data.  
 
Regardless of which equipment configuration or 
noise generation method is used, the general test 
method is the same: a known noise signal is played, 
and the passive and active attenuation 
characteristics of the device are measured.  A typical 
test setup is shown in Fig. 14. 
 

 
 

Figure 14: Noise Cancelling Headphone Measurement 
Setup 

 
 
7.1 The Noise Stimulus 
Pink noise is an excellent choice for the noise 
stimulus, as its equal energy per octave 
characteristic means that it has enough low 
frequency energy to simulate real-world noise 
conditions.  If desired, the response of the single 
loudspeaker or the diffuse environment can be 
equalized to produce an acoustically flat signal at 
the head and torso ear, but this is usually not 
required.  The measurements made in a noise 
cancelling headphone test are relative, so it is not 
necessary for the absolute sound pressure of the 
noise at each frequency to be the same unless the 
device is sensitive to absolute sound level.  
Likewise, it is usually not necessary to correct for the 
artificial ear’s frequency response, although some 
may choose to do so. 
 
The noise should be played for several seconds 
(usually somewhere between 5 and 15 seconds) in 
each measurement to allow the device to stabilize. 
The noise signal is captured through the artificial 
ear, and the test system measures the 
spectrum. This spectral analysis is typically carried 
out using a Real Time Analyzer in 1/3rd octave 
bands. This generates data that is more 
representative of how a human ear would hear the 
signal than using a standard FFT linear resolution 
analysis. 
 
7.2 The Test Procedure  
A noise cancelling headphone test procedure can be 
broken down into three measurements and three 
calculations.  First, the headphones are removed 
from the head and torso, the noise signal is played, 
and the spectrum measured through the open ear.  
This un-occluded ear spectrum is used as the 
baseline for the noise. Next, passive isolation is 
measured by placing the headphones onto the head 
and torso, playing the noise signal again, and 
measuring the noise through the artificial ear.  
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Finally, the measurement is repeated with the active 
noise cancellation circuit turned on.   
 
These measurements result in three spectra which 
are used to calculate the three attenuation 
parameters.  Passive Isolation, which quantifies how 
much noise is attenuated simply by the headphones 
being worn, is calculated by subtracting the un-
occluded baseline curve from the second 
measurement where the headphones are in place 
but noise cancellation is dis-engaged. Passive 
isolation can be significant across the frequency 
band, but is most prominent at higher frequencies. 
Circum-aural headphones and in-ear earphones 
provide a reasonable level of passive isolation, 
whereas supra-aural headphones and on-ear 
earbuds typically offer much less.   
 
Active Attenuation, which quantifies how much noise 
is reduced (or sometimes increased) when the active 
cancellation circuit is engaged, is calculated by 
subtracting the second measurement (noise 
cancellation off) from the third measurement (noise 
cancellation on). Typically this will be most 
prominent in the lower frequencies.   
 
Finally, total attenuation is calculated by subtracting 
the curve with noise cancellation turned on from the 
baseline measurement without headphones. This 
represents the end-user’s experience of the device, 
combining both passive and active components in 
attenuating background noise (Fig. 15).    
 

 
 

Figure 15: Typical Noise Cancelling Measurement Results 
 
Often this test is optimized by performing each 
measurement multiple times and averaging the 
resulting spectra.  The reason for this iterative 
process is to account for variations in the fit of the 
headphones, which for some devices can impact the 

passive and even the active portions of the noise 
cancellation performance.   
 
Some noise cancelling headphones will actually alter 
the frequency response of the music being played 
when the noise cancelling circuit is engaged.  To 
test for this effect, one can measure the frequency 
response using the methods outlined in the original 
article, both with and without the noise cancellation 
turned on, and compare the resulting response 
curves. Differences, if they are present, will typically 
be in the 1 – 3 kHz range.   
 
 
 
8.0 MAX SPL Measurements 
An extreme case of headphones being measured as 
part of a system is Maximum SPL measurements of 
MP3 players.). MP3 players can be played at very 
high sound pressure levels (some over 110dB) 
which, together with the tendency of people to listen 
to MP3 players for long periods of time, can lead to 
high sound exposure levels. In France there is a law 
restricting portable audio devices to a maximum SPL 
of 100dB, and in the US at least one lawsuit has 
been filed against an MP3 player manufacturer for 
hearing damage caused by an MP3 player. The 
industry is not yet agreed on what is an acceptable 
maximum sound pressure level (SPL) and sound 
exposure level (SEL). So far the only known 
standard for measurement is the British standard 
“BS EN 50332 Headphones and earphones 
associated with portable audio equipment – 
Maximum sound pressure level measurement 
methodology and limit considerations”. 
  
Part 1 of this standard tests the headphone and 
MP3 player as a complete system (part 2 is focused 
on just the player without headphones).  
The test involves loading a weighted pink noise 
stimulus file (as specified by IEC 268) onto the 
portable device and playing it through the earphones 
at the player’s maximum volume. The earphones are 
positioned on a head and torso simulator 
(HATS). The signal from each ear is recorded, and a 
1/3rd octave curve is analyzed. An  A-weighting is 
applied to the curves, as well as a free field 
correction for the HATS. The values between 20 Hz 
and 20 kHz are summed, and the equivalent SPL in 
dBA must be below 100.  
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9.0 Headphone Testing Standards 
IEC 60268-7: “Sound system equipment – Part 7: 
Headphones and earphones” is probably the most 
comprehensive standard on headphone testing. It 
talks about how to classify earphone types e.g. 
supra-aural versus supra-concha, describes various 
couplers and acoustic ear simulators, defines free-
field versus diffuse field conditions, and describes 
how to test headphones. For example, it specifies 
the standard test level to be 94 dBSPL at 500 Hz or 
1mW at the earphones rated impedance and defines 
how to measure the rated impedance. The British 
Standard “BS EN 50332 Headphones and 
earphones associated with portable audio 
equipment – Maximum sound pressure level 
measurement methodology and limit considerations” 
is the standard most widely used for testing Max 
SPL of MP3 players with headphones. 
 
 
 
Additional Resources 
Headphone Testing Standard IEC 60268-7: “Sound 
system equipment – Part 7: Headphones and 
earphones”: 
http://webstore.iec.ch/webstore/webstore.nsf/Artnum
_PK/43714 
 
BS EN 50332-1:2000. Sound system equipment. 
Headphones and earphones associated with 
portable audio equipment. Maximum sound pressure 
level measurement methodology and limit 
considerations. General method for "one package 
equipment": 
http://shop.bsigroup.com/en/SearchResults/?q=EN+
50332-1%3a2000&ib=1&snc=Y 
 
BS EN 50332-2:2003. Sound system equipment. 
Headphones and earphones associated with 
portable audio equipment. Maximum sound pressure 
level measurement methodology and limit 
considerations. Matching of sets with headphones if 
either or both are offered separately:  
http://shop.bsigroup.com/en/ProductDetail/?pid=000
000000030102581 
 
A free sequence for measuring headphones using 
SoundCheck:  
http://www.listeninc.com/us/support/sequence_head
phone_test.html 
 
A free sequence for measuring noise-cancelling 
headphones using SoundCheck: 
http://www.listeninc.com/us/support/sequence_noise
_cancelling_headphone_test.html 
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