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For a Hard disk drive assembly process, there are some defective parts that are
reused since anauto-debug system could not detect a problem.The auto-debug system
normally indicates the defective part on either Head Disk Assembly (HDA) or Print
Circuit Board Assembly(PCBA). When a failure part is presented on HDA, PCBA is
sent to reassembly,otherwise, HDA is sent to reassembly. In case of some PCBAS that
is reused and inspected as three times, is called a Looper PCBA.

This research studies the root causes of Looper PCBA in a Hard Disk Drive
assembly process by using concepts of 5 Whys analysis strategy and Crossing
swopping. The result showed that the looper PCBA was occurred during operators
place PCBA on the moving HDA in PCBA mounting process. The crashing between
PCBA and HDA part damaged the inductor on PCBA and presented the wire open
circuit. When the root cause was explored and the operators were supervised, the
flaws have been decreased 40%. Furthermore, line protection equipment was also

established with s 224,000 costly in which the payback period for this equipment is

within 20 weeks.
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Assembly Cover |
Seaveyor with slot

Assembly Cover Seaveyor

Item Part Description Quantity Price / Unit Currency
1 Assembly Cover Seaveyor 2 10,000 THB
2 Assembly Cover Seaveyor with slot 1 10,500 THB

Total 30,500 THB



Assembly
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Assembly Cover Seaveyor
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Item Part Description Quantity Price / Unit Currency
1 Assembly Cover Seaveyor 2 10,000 THB
2 | Assembly safety sensor 1 46,000 THB
3 | light curtain sensor 1 80,000 THB
Total 136,000 THB
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Barcode scanner

Item

Part Description

Assembly Barcode Scanner
Barcode Scanner
Assembly safety sensor
Light curtain sensor

Total

Quantity
2

1

Price / Unit
10,000
32,000
46,000
80,000

224,000

Assembly safety
sensor&light curtain sensor

Currency
THB
THB
THB
THB

THB



52

o Y o a wa Yy 3 Y
2. °V]']Gl,ﬁWUﬂ\ﬂuﬂf‘]‘Uﬁ\ﬂullﬂ“Iﬂaqmﬂu@ﬂ

o 4 @ 3 1 a ] a o
vinmainaneginseiffesiuni 3 nuudenmzdensthonan tagaeunuwiinay

1 a < J 4 @ . t4 [ { [ !
Tudhewaaiinnuiui gunseitlestunuui 1 nazginsaitlosnunuui 2 dslugii 4.19

Y Y )
naz 4200u lilmuizaudunsiividaasluaieniunisnantilodnn M liniinau

v v o

Ugianuihaulddacdnuniedlesiunuunda Tudadsgili 4.21 ansuazwinaurhe
a

U
Y

= ] ' A v oA a o o I Yo
W G]llﬂil”llllfl’iu'J”ILﬂi’EN'ﬂi’]\1ﬂ‘Llllﬂ’ﬂllL‘Vill”lgﬁN1Uﬂ15¢]ﬂﬁQLlﬂ$ﬁ1M15ﬂu”lhlﬂclslfllﬂﬂﬂnﬂ

a [} 4 1 o a 4 [ { 4 1 1
Naad UM Ia lasaminsnaanieetosnuuuun 3 14 osnnalFaelumsadiaay

9
% 1

a o [ a dyd = Y] Y ]
ﬁﬂ@]ﬂ@ﬂﬂimﬂﬂQﬂH‘BHﬂH?J?JEIﬂKIQLLazNﬁﬁ]?ﬂﬂ”lil?]ﬂi’JUﬂJWuﬂﬁuiﬁ%‘]_l’JN!,LNu’Nili

q U

ad a Jd as o = ¥ A Y
2ANNIDUNTBYNYNID ﬁ”llﬂiﬂﬁﬂﬂ]u?uﬂl@ﬂlﬁﬂqﬂlﬂu‘ﬂ‘waiﬁ]L!a3



a
Unn s

unay

a?’o aw A A 1 a g a J ' A g
umummuaumﬁ;ﬂ ﬂ”li?]ilEJLW’E]‘VI”I?(”IL‘I’TGJVILLWH’Nﬁ]iﬂ!ﬂﬂ'ﬂiﬂuﬂﬁﬂﬂ‘Wiﬂﬂﬂlﬂu

]
A

o Y d a o ] T a ol @
ﬁ"llﬁﬂﬂ111’i%I"Iiﬂﬂf’fﬂIlﬂi‘V\IllllWWuﬂiz‘]J’Juﬂiiﬁi’Ji]ﬁ@Uﬂmﬂ”IW ez MsAnsIzniledeniig

1 a = 1 1 ad a o a Jd a o]
ﬁﬂfﬂiLﬂﬂﬂlﬂﬂlﬁﬂiuﬁ’)uﬂlﬂ%mu?\‘lﬁ]iﬂmﬂﬂﬁﬂuﬂﬁiuﬂigﬂﬁluﬂ1§Wﬂ@]a"ﬁﬂﬂﬁfﬂﬂiw

a W

51 agidwamsidg
=y d‘ ~ [] ad a 4 [l o 9 J a 4
Nai]"Iﬂﬂ151/]ﬂa’0\1ﬁﬂH”ILWﬂWHW@]‘TILLNUfNﬁ]TE]Lﬂﬂﬂi@uﬂﬁﬂﬂWi@QLlag‘ﬂWGI,WaTiﬂﬂﬁﬂ

J (B o a 4
lasil lirunszurumsasrnasuguninlagldvdnnsinsizWilynuiuy 5Whys analysis

[

[ a 4 a 1 4 @
uazvanmsigaiveudedredfadugginssideasde (Cross swap methodology) 9INH04

@ 9 9 1 ~ o 9 ] ad a 4= uszl = @ ~ o
Waﬂﬂ"lif’llN@]uW1J'J”I'ﬁ1l1’ii{]‘1/l‘1/l111’illﬂﬂ”J\ii]i@LﬁﬂTli@Uﬂﬁil:ﬂiUuﬁ”luu AU INAUNUYIUN

< 9 a

Tuguverswsmsdeudeyaawruiiuindeyanamsdgadorie

U

a o o Aa 1 a = a I a I J
Waiﬂﬂfﬂﬁ'JLﬂinﬂ‘{lﬁ]ﬂﬂﬂuﬂﬁ@]@ﬂ'ﬁlﬂﬂﬂl’ﬂ\‘]Lﬁﬁlﬁluﬂﬁgﬂ’luﬂ'ﬁﬂlﬁﬂEﬂ‘iﬂﬂﬁﬂhlﬂ'ﬂ"lﬁlu

'
o v AA

1 ] adg a J 1 (% 1 a :/' a o
gIuveduHuINIsatannsound wuNivledinaninanensinaveadeiunaan 31l

A
o

a J

1) NI T AT e Tind eIz noUI A UF U AN IR AT AR
lasHuueemumsnan

2) MIATINTBVUAUIIDAANTOUATROUNTZUIUMITINAT U 1 1 e
nlan liaziBeane

3) wiinaulvdvaanus g lumsidgiaau

o

d' [ 9! o ] dy Y 1 a A a
LiJﬂTHﬂ”IiTJi‘]J‘]JtiLLﬂllellﬂig‘]J’Juﬂ”li‘VlN"lu(11'! 3 @IUNLAINUNYSEANTNINMTHAR
E4 1

I [
suaziunne lavedlssnu lasansnanveudead lass wlosiwud daaadldanniim

Se Db

1 ' ad a I d AAA @ [ a 1
’Olquaﬂ”liﬁﬂlmui]ﬂi]ii’)mﬂ%i@uﬂﬁ%u‘ﬂiyﬁ”l Qﬂlﬂi’]i NBULD ﬂauhlﬂﬂﬂimuwammmwi

ad a  d A
aiannseilndlugii 5.1



0.00060

0.00050 A

0.00040 -

Hefore_ - After

0.00030
\

\ A ——dnsnsasnausadlaiy %

0.00020 B ada%




55

Y av
52  UDIEUHBUUTNITIVE
1. msdrisnndeniunseanluseniniwinaulfiaaued dildwinaun
a va = 7 @ o d? 9y 9 c?/‘ Yy A ]
Ugianuiinnuszdaszsfalumsiramunin msdh lddrsrsueaseen Iddoyain 'l
9 a o Y v R o @ o Y s 9 Y
gnABY WINAWsAAAINABTUAINAM M3thaveswinay s ldawsanudeya 1
v E4
HNUSWINGITY
Y] R = o A o = = 1 I F)
2. wiinuugazgauldnyazMIMOuRdRiumalasunzIdinanen1sinuYoya
A @ a wva Y 9 Y 9 a !
osmnminauueaulianuldedisgndes madrlldrsrvemeniuniswdaeisly
o 3 9y 1 dy 9 ) a R Y 3 9 Yy
awnsadunqindeunnsesil la msdisamenumseandsnisdr lumudeyaldtiai

Y
NAINVAWUINTU



318N1591999

a ay & a Jd a o 1
UTTNIY a1, 9AANA UTJH’TﬁEJ'N, I UYYIDA, BIUUN Lﬁﬁ')\?‘]&lllv\lﬁ']a, NPT UNULYVN,
waz A3ue guiu.msaailgyrisesyuvesdhasevamuuulunszuiumsisznou
d a Jd Yy an a [l a ~
J1aaaneIISDMAIC, ﬂ15ﬂﬁ%GIﬁJ’J%”IﬂTi"lJ"lfN”lU”Jﬂ’JﬂiiiJQ@]ﬁﬁ’iﬂ"l'i ']J'igﬁ]"l TJ
2554 20-21 e/anu 2554
AUM g255UGNT, Lag 8§ niuasanalne msanveudslunszuIumMsVeuFuyanamuy
¢ a G| Y a a a ¢ A a 1 o A
J19 ﬂﬂafﬂﬂiw Iﬂﬂi‘lﬁ!!ujﬂﬂﬂu BFNY BN, ITATIAINTTUAITAT LAY 13 RUUN 1
mA U TagMINIWNUITIQANINNTT 1.9, 2554
Ming-Hsien Caleb Li, Abbas Al-Refaie and Cheng-Yu Yang. 2008. DMAIC Approach to
Improve the Capability of SMT Solder Printing Process. IEEE TRANSACTION ON
ELECTRONICS PACKAGING MANUFACTURING, VOL.31 NO.2, APRIL 2008:
126-133.
4
AT Llﬁ\‘lﬁcﬁ{, UITNIY aa LLag DARNA 1!13L1’iﬁ83. 2553. fniflﬂﬂlﬂﬂ!a’ﬂiuﬂﬁ%ﬂiuﬂrjﬂﬁﬂ
+ 4 ad a A 1 a
ﬂi%ﬂi’)\?ﬂ?ﬂ?ﬁ DMAIC. ﬂ'l‘i‘]J38‘lﬁJ'JG]ﬂﬂ']ﬁLﬂiﬂm']flﬂ’lu')ﬁ')ﬂﬁiﬂ 2adINNIg,
guas s, Uszmalne, 13 -15 gaian 2553: 309.
A A Y = a +| gy a ¢ a
HAUY DUINITUN. 2545. ﬂ1§€1ﬂ‘llﬂ\‘i!ﬁﬂiﬂﬂfﬂﬁﬂﬂﬂﬂ‘i%ﬂﬂ\ﬂﬂﬂﬂﬁgQﬂﬂdﬁl“ﬂﬁﬁﬂ1§“ﬂﬂ°ﬂmﬂu1.
IneriwusdSygianssumaasumitiuga,  @1913AINTIY gAAINAT,
4 a 1%
YWIINIUUNIINYIAY.
o 4 1
ATUA WNKRIGNLASDITDNT LNIWA. 2551, ﬂ1§ﬁﬂElli’)\‘l!aﬂﬂ1ﬂﬂ5$ﬂ3ﬂﬂ1§‘§ﬂiﬂ§!§lﬂu Iﬂﬂ
J a J o a a a
Uszgndld38msdndl Gnai. Ienssumaniadia, @1U3¥IRINTIN @AINAIS,
o = kY A
ﬁﬂWUULWﬂIuIﬁﬂW'igﬂﬂiJma1Wﬁ$uﬂﬁl1’iuﬂ.
yaydst assuas.gaian 2555 Jymiil 314ud 10185131 % nqu aoun 2 Why-
WhyAnalysis(Online). Available
URL:http://www.oknation.net/blog/print.php?id=831399.

Y Y 7q Yas A @ =
TUAN AQUVUNINOHNIAY 2551.ﬂ15ﬂ5$§ﬂ@]1‘1ﬂ‘ﬁﬂ13 FMEA LW@ﬂTiﬂiUﬂiﬂﬂ?TM‘WﬂW@i%
6ll’E'N’g,ﬂ1‘?111(Online).Available

URL:http://www.tpmconsulting.org/dwnld/article/tpm/fmea.pdf




57

a [ a (%

A1y o9 Insassa. 2554, mylszgnaldimaiiaFMEATuMsUS v yanszuaumsesnuuy
Y a ¢ Y Aq v o a J v A a a

sazdnnnuliNiINdumRFuUazams Ianssusnaasurtiadia, a1913913890 351

gATIMNIS, IM1INeaema Iulagssuanadylys.

ﬁﬂﬁim qmwwa.wqymﬂu 2550. Methods and Philosophy of Statistical Process

Control(Online).Available. URL:http://eng.sut.ac.th/me/meold/2_2552/435302/C

h4%20Statistical%20Quality%20Control.ppt.

4 v v (% a a . .
Uszanassol Llﬁuﬂﬂa.ﬁ]a"lﬂll 2547.N\1f9111\31j%11 Ny !!NNQN?’I’J'mﬂﬂ(Onhne).Avallable

URL:http://www.prachasan.com/mindmapknowledge/fishbonemm.htm



MANUHIN N

a d' Yo a A J =S
U‘ﬂﬂ’313»1’J°]i1ﬂ1’5‘Ylulﬂ51Jﬂ1§ﬂW3JW!NﬂE!W§1H’iZ‘H’JNﬁﬂ‘lsﬂ



59

d' a d' Yo a A J v
‘mlmnmmm’;mm‘m"lmummwuwmm!m

a a a d U H U
1105 Wnewna uaz Tnwu avAal. 2556. Mmyiaszvitadeninanansiunavinlyves
v a a d a d a 4 J a
uHu2gstanNIetindlunszurumsnansisadaniasi. nslszyuisinig
WBNUIFINTINYAAIMNT 132911 2556(IE Network Conference 2013), 133133

313U 10 5080 AZH N1 I TABAYT. 16-18 91N 2556,



TN T TR ININTINERIINTT Ul W 2556

16-18 g 2556 vine sy

@ 3 “ da 1 a EY 1 a & o
mYilensiteidnadamwnauan v asuiw9IBIEnnIennd n
nsRUIMNIHARa Iadan lad
An Analysis of Factors that Effect to PCBA Rework Process in a Hard Disk

Drive Assembly Process
dmns finoyna vasTnim axdian”

1 oo s o e o = o o -
mmwﬂmnﬁuqnmnnw ARNIT M INTIIAIEAT UW1INUIR Ulﬂﬂt'ulﬂﬂﬁl'iu"ﬁ a.bdld

LUATTVEHLN 30000

Simamnssanansaing smindmianssieand asinmaomalulad amw? a.idlas
LUATTEFLT 30000

E-mail; paphakom@g.sutac.th, “wooda31@gmail.com

undnda

ailila¥ #iiDia (Looper Print Cirouit Board Assembly : Looper FeBA)R oSBT olindR il
Tunszuaunisuinanfadadlasi uLei‘s:uuemﬂaauﬁeﬂu,ﬁ?ﬂijmmmamwauun:‘s:gﬁ:ymﬁnﬁﬂfu'lﬁ
ﬁawalﬁl,muaammmdpunaﬂns"tum'm’la‘s‘lnﬂ(Rework) LLa:Lﬂummegﬁﬂﬁmfﬂﬁaﬁ‘lmﬂﬁ'ﬂmnamrm
whwarTdAnnIafindnandn Tﬂmun‘s:mumsmﬁmauq anwlunszurunisuandindrdsn
pnaMaiiasaAnaiu mﬁmﬂ:ﬁmmqﬁn‘ alvifinLooper PCBA u.Lazm's"‘:l,ﬂ's'n:ﬁ'ﬁ'nmqﬁs:nu
ATaRaUanluwda llmusna il Leoper PCBA Taulfuannis & Whys 1Az Cross Swapping WATNT

= . w o w o a_ a . = o o
SeTzAnuh mLHﬂHﬂﬂﬂﬁ'ﬂ’ﬁLﬂﬂ Looper PCBA f12 ﬂ‘lmuﬂ'!ﬂﬂ‘l.l“LLNIL'JW‘SLT‘IFIH"I'S‘F‘IEEL&EJHWH

dvAnudwIsTBiinnsaiindnszumuntHism SaRat astvauueT oy daluddd ol

Abstract

A Looper Print Circuit Board Assembly (Looper PCBA), an abnormal print circuit board assembly
occurred in hard disk drive assembly process, contains some flaws that an aute debug system could not
detected the problem. This part is normally assigned as a rework PCBA. Since a rework process does
not identify and correct a root cause of problem, this part still is defined as a defective part that
consumes a production time especially a quality checking process. This paper presents an analysis of
factors that provide to be looper PCBA, Concepts of 5 Whys and cross swapping analysis have been
used to establish those factors, The result showed that a damaged inductor is & cause of Looper PCBA,
Keywords: Hard disk drive assembly process Print Circuit Board Assembly 5 Whys Cross Swapping
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