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Abstract Yy
This paper researched relationship between Power of  adapter an harmonic
distortion of the open-type earphone. In the power of ad%eﬁlen component is
extremeley less and only the odd harmonics component,l nd.,Whenydnalysed THD of
leaking sound open-type earphone far from 1m, as yeven h%ﬁic component was 2%
and odd harmonic component was 35.5%. THD O@dl

'aph@ s affected by THD of
electric signal. Q
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1. Introduction @@&% ha%'\\e

The advances in science a hnologie led way to the development of various
equipment that made peopless everyday li ore convenient. Although these advances
allow our lives to becom aﬁlu@etimes they may cause adverse effects to our
health. One such examplé'is Moise. Nois&is produced in various environments it is not limited
to industrial settings% esent i r everyday lives, in our hobbies for example whether it
be listening tm'gor shoa@ terest in nois’e induced hearing loss or damage is
increasing bec he demographic of the sufferers of the condition have spread to a younger
afe group from the traditi aborers and the elderly that suffered from it [1].

The younger gene;;sf@w IS often exposed to environments that are harmful to hearing due

to leisurely activiti ch as going to dance clubs, going game room, attending concerts,
band activity and ete: [2]. With the advance in technology there is an upsurge in the number
of smart ph&%ﬂd audio device, and there reports that the younger generations' usage of
such devic se serious harm to their hearing.

Thes from portable electronic devices such as smart phone has a strong timber, with a
wid@qmum volume range of 78-136dB. Prolonged use of such devices may harm the
sensitive of the ear in the 2000-4000Hz range which is the most important range of the audio
frequency needed to understand human speech [4].

These days students are using MP3, PMP, and smart-phones not only to listen to music but
is using it watch videos, receive TV, and stream internet lectures, increasing their exposure to
noise Listening to music at full volume through earphones with an MP3 results in 100-120dB
if this volume sustained continuously, there is a high possibility of developing early symptom
of noise induce hearing loss [5]. Therefore the leaked sounds from earphones should be
recognized as noise and therefore needs to be systematically classified.
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It has been reported that there is a correlation between the time spent using earphones and
the stress levels of an individual, furthermore at 4000Hz level the left war had a correlation
between the preferred volume and hearing, whilst the right ear had a negative correlation
between the stress level and the hearing [1]. Although there are many research about earphone
users that are little to no research concerning sound leakage which affects the people around
the earphone user. In order to investigate the sound leakage which affects the people around
the earphone user in order to investigate the sound leakage from earphones, the conditions in
which sound leakages occurs were identified. Earphones are used in both open elevator and

etc. as shown in Table 2-1 below.

2. Earphone Usage A\)

2.1. Earphone Usage Location Survey QZ
etceivi S

Using earphone may cause sound leakage which m b% e by people
surrounding the user. However, there was no previous i% ion concegning everyday use

of earphones as well as information on the annoy | of peo eing exposed to its

noise. This paper surveys the everyday use of earf 25 as welhas Janalyzes the reasons in
which why the leaked sounds from earphones i i
quiet environment but also in the bustling .cit

Location - # of peopje Location
Sidewalk N 45.3%

Bus 71 25.3%
SuanJ \\9 41 14.6%
Nﬁ:@ 20 7.1%
Q use ‘% 16 5.7%
.\ levator 5 0.7%
U/ %
2.2. Total Harmonic Dis 0

When a single fre signal is applied to speaker, the total harmonic distortion (THD)
is the percentile o d pressure from the harmonics as opposed to the sound pressure from
the base fr%y. hese distortions are caused by non-linearity in electro mechanical,

vibration a stic systems. Distortions from each system might amplify or reduce each
other’s. in order to determine the THD of an earphone the relationship between each

syst be analyzed exactly.

ions due to the non-linearity of the earphone are largely dependent on the deflection
of the diaphragm. As the deflection of the diaphragm increase the distortion also has tendency
to increase. In order to reduce the distortion rate, an enclosure is used. This experiment used a
voice coil placed in the center of the circular diaphragm

. itk . .
B> ™" harmonic sound pressure response amplitude

v:'f) - sound pressure at the receiving point derived from vibration system analysis.

Sound pressure response at frequency f is shown below.
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p(t)= 3'p_coslonf t+o_ +5.(f.)
n=1 (1)

Kl
-J:'{f-]: Phase difference between the excitation force and sound pressure as derived by vibration
system analysis.

b,
SPL= 0logyy————
2010 (2)

{2 2 2z 2 2z
[Ga+az3+a,+a;+a;+= = = -
THp= YT THT T % 100(%)

& ©) 6?”

n=2,3,4,9,6 Sound pressure of harmonics.

Flgure 2- %ce C anent Magnet, Edge Form

The center has \ce coil, A%mlddle is the damper with the outermost acts as a
permanent m stiffn tbe damper determines the resonance requency. As the
stiffness mcre@ resonanee frequency decrease, as the stiffness decrease the resonance
frequency increaSe ReS(&% is possible because the stiffness of the electrics acts as a
inductance wherase co acts as a capacitance.

@e 2-2. Diaphram Pattern’s Form and Shape
Al

"Ny Variable Location
Qy number
Q form radial
Edge
shape U-shape
area 25 degree
# of combs 50
Dome Height 3mm
curvature
Radius 2.5mm

2.3. Relationship Between Earphone and Total Harmonic Distortion

Noise can be largely categorized into two categories, internal( in the earphone) and
external (outside the earphone). There are two type of internal noise:harmonics due to the
power source, and cross modulation due to the non-linearity of the semiconductor. This paper
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focused on the power source’s effect on the harmonics. Research in THD began from
electronic products.

These researches focused on estimating and reducing harmonic components that arose
from an input of electric signal mathematically [6-9].

Table 2-3. Total Harmonic Distortion Using Adapter Input Power [unit: V]

Open type earphone(circular polymer diaphragm)

Odd harmonics Even harmonics
harmonics First Third Fifth Second Fourth w ‘
500Hz 1 0.35 0.06 0.02
1000Hz 1 0.37 0.059 0.0g ° O/«( >

The total harmonic distrotion was 35.5% to a pu ine wavengf 500Hz, and 37.5% at
1000Hz. Results showed that at 1000Hz even nic onents especially the o
harmonic component was either not present or yery small compared to the other harmonics,
furthermore for the odd harmonics on[y - and @armomcs components were

observed [10]. %\
3. Experiment and ResulQQ)&

3.1. Experiment

®©

<U5|n Q?phon

Leaking sound ]

1{ In ear sound ]

:& Figure 3-1. Using Earphone

2 Leaking sound
{ In ear sound \

Figure 3-2. Experiment of Leaking Sound

earphone

<experiment>

: [ Pink noise ’ ‘
> earphone

Adapter(60Hz)

204 Copyright © 2014 SERSC



International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.6 (2014)

-
AC, 220V, 60Hz = Rectifier -| Low Pass Filter |——
\
~
Voltage —> DC 9V earphone | Acoustic
Regulater voulme
.

Figure 3-3. Structure of Adaptor

of earphone. The result that distortion of earphone depen fortio
various researches on power and maximum oscillations n range %f a diaphragm in

earphone will be needed. Q V

This paper compared between THD of adapter using commagn use power pf z and THD
is
% ‘%

)
. & Vs _.F_.,':l_f.l‘rr;l-'#ﬂ \.,%‘h‘
S S

-“,gg_‘llunliil-u.l-uui-t

Figure heaking Sound of Pink Noise on Earphone
In this study, th@ng sound of two open-type earphone using a sound detector with the

shape of an As mentioned in the previous paper, the changes in frequency caused by the

thickness of the vibrating platform were observed in the I** resonance. The
in the frequency domain over 1000Hz shows changes in the number of vent
eir placement as illustrated in Figure.

Table 3-1. Leaking Sound from Open-type Earphone (Kang-Nam style)

“Kang Nam Style ” leaking sound open from earphone
1m (dBA) Ambient noise : 33dBA

Medium Volume Maximum Volume
Left Right Left Right
Peak 42.1 43.7 47.3 48.2
Average 37.2 36.1 40.5 41.6

Copyright © 2014 SERSC 205



International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.6 (2014)

Leaking sound from open-type earphone(Kang-Nam style) is about average 37dBA.

Table 3-2. Leaking Sound from Open-type Earphone (Shya Bang Shya Bang)

“Shya Bang Shya Bang ” leaking sound open from earphone
1m (dBA) Ambient noise : 33dBA

Medium Volume Maximum Volume
Left Right Left Right
Peak 43.1 42.7 46.9 47.2 o
Average 39 37.1 39.9 40.2 x)

| 6‘
4. Conclusion

Adapter used common use power supply mostl ect ortion. Because
theoretically, most of even harmonic component w; ated D rtion of power supply
can be caused by non-linearities of semiconduct nd t armonic distortion of
earphone was generated due to get out of linea; ange of d1 ’s maximum oscillation

range. %

This paper compared between THD of a usmg coﬁm n use power of 60Hz and THD
of earphone. The result that dlstortlon one on distortion of adapter. Hereafter,
various researches on power an u n s action range of a diaphragm in

earphone will be needed.
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