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Process Improvement through Earphones Function Test Device
Development
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[Abstract]

Recently with smartphones and tablets, personal earphones have been using to utilize a wide range of multimedia services.
Especially smartphones sold domestically provide earphones as necessaries. As a life style listening to music through smartphones
and tablets has been spread widely, there has been in increasing demand of earphones necessary for enjoying music anytime and
anywhere. This paper has simplified the complex performance test processes to inspect defective products when producing a large
amount of earphonesand has improved the existing performance test processes to reduce the costs and time for the performance
test of earphones. In this paper, the improved performance test processes through developing the performance test equipment of
earphones can reduce the performance test inspectors, cut down the performance test time, and increase the daily amount of the

performance test.
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Fig. 1. Earphone sales volume of China.
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Table 1. Faulty category of earphone.
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No Classification Faulty Type
R, L Receiver Non Sound
1 Receiver R, L Receiver Low Sound

R, L Receiver Noise

Key, Non Operation

2 Remote Control Key , Error Operation

Key, Feel Bad

MIC, Non Sound

MIC

MIC, Noise

www.koni.or.kr



J. Adv. Navig. Technol. 20(5):468-474, Oct. 2016

2-3 O|0{Z HAIS Y2 EMA L IHMH

it
N

Ho

<

E AAEBAL 2709 ZAF I o= o] FolA] 9)
FAZE o] Foll E Algto] A8 HM, F o] T
gl whE 21 o] HAbdo] H et Hgk ~nEE
S 0] &3} 3key AL 03k AnpEES] ST A A 7To]
Q¥ BE AJlo] XA g whE Arkgo] Astet 2 o] ZAL
Aoz Q& A7 A5shs EAE 7 A ek whebd &
A o] Aol /aAE 2 71e] TS 119] A2 E A
Shal AnPEE ARGl i A AAZHS: Foli= |4le] B as)

o ‘o
=
N

4y

I . ot

ig%l g Igilr:firlj:i)\ctfxlalpﬁofe functional test. SAMAE SIsiME A el A ashn 53] ZvhEE
= tialek Habdu] sido] ol F e st 2ntEES O

2-2 BYIHM M 010 B2 LAY A% AAPEE AIdo] MR A SRR A ASkL vhol
Ak YA AALE SAlol e 5= =5 A Al of g

AHgAL B0l A 2] ool AL & @A) 27he] BH R
prlo] A Qlom | L o) REAE S| A1E0] Qi vlo]
A}t YA E FAlol F1gch HAPTHE 1 o] ZHARo] . OJO{&E ZAMEX| 7=t

ojojE T REAEZ 4E = vlo]aE
e}
A=l

S
AEE QT F o 0TH AAIE Bole]l S AFE T 3-1 0I0IE TISTAL FR| ALY M7
I S YA R T = A7) ofu] 022 g|AH 9] {1
Eo] ZedHiel 9% YA U ES] 8 dEE ERlsh= ol E 7|5 A S BEH O E A flg AxG
oz ArE Fagith 19 32 o]ofEe] nlo| Ao} gA| 2)9) 722710 TS 17]e] B o= JdEk] $1s) skt
HE Ak B olth o] HAPIRIE 2709] AAE B 8 & 4 lofof &b,

A2} BHA ol A 9] o]olE B FANE 918 Al 23782 o] 3-key AAF Al AR = AR 1S F 4 ) Sof gt wEbA
o]F9 Y RENEE 7|5l tiste] AARE &gttt g E R A 220 ALK logic 3| 20| AAE Fato] AL A E
AEZL /e WESR Tk BF up HES AR} gt} 17 53 o] o] E HAAPEA] A 918 E5 5 o]tk
&3} A= 8-S T7F AITIAL 20 A Al ol 23k Audio amp = vlo] 2 QA EE BAHE F = AJA 7]
A71E T7HI71E 7155 T Eth 5 down HES AREAL SHARIO] AREAL B & arEete] 58 A EE 1 E 9l
7} &3} Aol E8kas AT AL Sot 3 AlddlE 23k E5 PASITH2L3]. el E2F AEE ERlsk] flst
712 2 2=AZ0 T} play(send)/stop(end) Bl &S AL&27} &3} o] ZZ g 4415 = LSP (logic signal processing) = ¢ 23}
Al 25 47 E g AL 5o A Al AR A & nlo] 2] 2 e & 1T
& Utk o]ofEL] 3-key B AANE ZRFEZ 1H A Demux = 0|0 B REAEES A7) 94 2| REA
2~u}EE 9| U (user interface) S A YA A ALE 4 g} 1 EEE §E 2EEE 2358 ] RER Btk 93
H4v B RENEES] 3key HAF ZG 0] T G gheh4],[5].

Recgtﬁm 7-Segment LED

Receiver-L
out

MIC Audic’ Logic Signal Processin,
IN D] Amp, 9 .

- b ’ Remote Control IN
DEMUX
i«%’ | En g |

O 5. O|0{E 7|5 AAERIS AlAE ST
8 4. O|o|ZE 7|=sHAL M 2 2™ Fig. 5. Block diagram of earphone functional test device.
Fig. 4. Second process of earphone functional test.
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Fig. 12. Process improvement using equipment developed.
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Table 2. Earphone test items and methods.

Inspection Items

Performance Evaluation

1. Inspection

Earphone function test measures the

Time amount of time
2. Inspection Inspection of earphone quantity
Quantity measured for 8 hours
3. 3-Key Error
X Earphones 1000 ea, 3-Key Test,
Checking . . .
. Verify operation using a smartphone
Capabilities
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Table 3. Earphone test items and methods.

after (sec)
No. | P )y | 2| 3 | 4 | s
(sec)
team | team | team | team | team
#01 313 8.4 8.4 7.3 8.3 6.6
#02 30.7 8.9 7.8 7.1 8.7 6.8
#03 28.8 8.4 8.0 7.5 8.2 7.0
#04 27.9 7.4 7.6 7.5 8.2 7.4
#05 29.6 8.9 8.4 7.6 9.0 7.6
Avg. 29.7 8.4 8.0 7.4 8.5 7.1
E 4. M
Table 4. Inspection unit.
after (ea)
No. before 1 2 3 4 5
(ca)
team | team | team | team | team
#01 920 3429 | 3429 | 3945 | 3470 | 4364
#02 938 3236 | 3692 | 4058 | 3310 | 4235
#03 1000 3429 | 3600 | 3840 | 3512 | 4114
#04 1032 3892 | 3789 | 3840 | 3512 | 3892
#05 973 3236 | 3429 | 3789 | 3200 | 3789
Avg. 972 3444 | 3587 | 3894 | 3400 | 4078
E5 3Key EFHE E
Table 5. 3-Key Faulty detection rate.
. Count of Faulty Detection(ea) Capabilities
device work handwork (%)
1 team 4 4 100
2 team 3 3 100
3 team 1 1 100
4 team 3 3 100
5 team 2 2 100

OO & 7|5 AAEA e Set SFH

X 6. 33MM &3}
Table 6. 3-Key faulty detection rate.

No | Inspection Items Process Improvement
Inspection before 29.7 sec
1
Time after 8.4 sec
Inspection before 972 ea
2 Quantity after 3444 ea
3-Key Error Up 100 %
3 Checking Down 100 %
Capabilities Play/Stop 100 %
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