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Abstract

In the metal box and printed circuit board assembly process of the case study company, a contract
manufacturer of optical transceiver devices, resin bleed exceeding 5.4 millimeters was identified as a critical
issue. This problem led to scrap in the gold wire bonding process. The average resin bleed length before
improvement was 5.2633 millimeters. This research aimed to reduce the resin bleed length and improve
the bonding quality between metal box and printed circuit board. The average shear force before
improvement was 11.3946 gram-force. The study investigated the factors affecting resin bleed length and
shear force to determine the optimum factors that minimize resin bleed length and maximize shear force.
A central composite design was applied. Four factors were studied: epoxy weight, waiting time after
assembly at room temperature, surface cleanliness, and epoxy type. The experimental results were
analyzed using response surface methodology. The experimental results indicate that the factors affecting
resin bleed length are the interaction between waiting time after assembly at room temperature and epoxy
type, and the interaction between surface cleanliness and epoxy type. For shear strength, the significant
factors include the quadratic term of epoxy weight, the interaction between epoxy weight and surface
cleanliness, the interaction between epoxy weight and epoxy type, and the interaction between surface
cleanliness and epoxy type. The optimal conditions were: settings were an epoxy weight of 6.91 milligrams,
the waiting time after assembly of 41.72 minutes, plasma surface cleanliness, and epoxy type 2.
Confirmation experiments with 30 samples demonstrated that, at a 95 percent confidence level, the mean
resin bleed length was less than 1.3461 millimeters, representing a reduction of at least 30 percent
compared to the pre-improvement condition. Furthermore, the mean shear force was greater than 27.7776

gram-force, which is significantly higher than the pre-improvement condition.

Keywords: design of experiments, metal box and printed circuit board assembly process, measurement

of resin bleed, shear test
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AD 1 451 4.51 9.89 0.003
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Pure Error 16 621 0.39
Total 51 2076599

JUN 11 #aMTIAT18RANNMUTUTINYEN Y,

9IN3UT 11 wudne1 Adjusted R2 1iniy 98.88
wWasidus uaz Predicted R? 111AU 98.66 LUasius
wansliiiuiuuuTaadinnuwiugnas

dMTUNITNAADUNITUIAAIIULNANIEANVD
a1n15 (Lack of Fit Test) U99A1LTUa0U (Y,) ANAUA
AUNAFIUNATAGINTUNITNAADUNITVIAAINY
T ANYRIANNT KT

AUNAFIUNAN AD AUNTIMUZAULA?

AUNFFINTEN A AUNITVINAUMNZEL

HANIINAADUNITVIAAIULUNITANVDIANNTT
913U7 11 Wud1An P-value 4849 Lack of Fit 999 Y,

WinAY 0.311 FedimruinninseaudediAgi 0.05

v
LYY

AanulianusaUfiasaunfgIunanls Laneinaunis

WAUNZAULA

Normal Plot of the Standardized Effects
(response is Y2, a = 0.05)

Effect Type
m Significant

Factor Mame

on®m>
FLLES

Percent
n
8

10+ D

1
-60 -50 -40 -30 -20 -10
standardized Effect

JUN 12 Normal Plot duSuAmansenuiInsgIuves

= '

13U 11 wag 12 aguldindadofifinasie
Ausadeu (v,) fissutiudfay 0.05 Ao watidaes
ypethmdnnm (A9 SunsAsensewinsiminnafu
ANUAZDIATBIR AT UL (AC) SUASATENIEWING
thwinnfuadinuesnia (AD) warsunshsensening
ANATeIAYEI AT uuUTdnvesn (CD)) &
aenndeaiuuaTefiisitosidntminnninade
Ausadou [10] ALz et uiag uauiinade
ANLSILADU [9] WarINAYINLHNARDAILTILADY [5,
7]

i n3aszimdadeii dnadoAusdou
(Y,) L1435 Stepwise lun1sAntdondauds vinlv
ANNSaNIIUALNIAnneY (Regression) Liialdnensal

ALIURDU (Y,) LAAININITINT 4

AINT 4 FUNTNNDYLTLAUTDIAILTILEDU (V)

C D qUNT Y,

No plasma | 1 | ¥ =928 — 1.884 + 0.2594°

Plasma | 1 | ¥ =974— 1.034 + 02594’

No plasma | 2 =13.53— 1.134 + 02594’

Plasma 2 =1732-0284 + 02594

!
7




Thai Journal of Operations Research: TJOR Vol 14 No 1 (January - June 2026)

5.3 szaudadenvansauign

NENNIONNBYEILNTAUILIATISANAAILTD
A ulInevauss (Response Surface Methodology)
1aeld Response Optimizer TulUswnss Minitab e
wszauilatemunzgay Tngldfeddunnnufiionele
(Desirability Function) [12] 4 3A1A314817989A51U
A () fiflentdesuazausaudou (v,) feunn agviili
N9¥UAUNTTUTENBUNG D9LaNE A UK UIATNUN T
Usdnsnmann feiudeimunandmang Y, 1uen
Yfoufign (Minimize) way Y, WWumnnfian (Maximize)
nansiaTzinuIseRudadefimnsaudian ldun
Yminnm (A) wihitu 6.91 fiadnda svesnansuly
wdUszneu (B) Ay 41.72 Auaze1nvesiiy

v
a a

379U (Q) WINAU Wanau way ¥iavedaniy (D)

o a

wirtu aiiafl 2 Tnefianensaives v, whiu -0.1681
JadlunT warAINeINTalvas Y, AU 27.7610 n5Y
US4

dlothserutadeimunzaunldlunszuiuns
HAAL of uFuRaNITIAaBITIUIL 30 FI081e WU
ALRA HUDIAIAINEIIVDIATIUATNIITU 1.1996
Jadlung Im:ﬁﬂ'wLﬁmwummgwwummmmmma
ASTUNTIVINAY 0.4723 SaBIRT LAZARAETBIAIL
@oumii 28.9597 nfuuss Tnsdandsauuinnsgm
YDIAUSUROUIINAY 3.8132 ASUUSS

‘vT']mamaauamﬁgmﬁuaqmLaﬁamaaﬁﬁﬂqwu
#13989A5IUNIMAINTUTUUTS Tngdaanisancindy
179995 IUNTLRAEAIINRNeEaTos 30 WoslEud
faturiAeRsIUAlml asdeataandn 70
Wosidud 109 1888v09A1AIN81783ATIUNTAY
Ao 3.6843 fadwns Tisviutiuddy 0.05

Ho: My, = 3.6843

Hy: y, < 3.6843

Tagdi pylﬁaﬂ'wLaﬁamaqﬁwmmmwmmw
A ey Saduns

mamimaauamagmmmmLa?{mmﬂ'wmm

817989A51UNT7 (Y;) M85 T-Test UAAIRIAITINN 5

A15199 5 NANIINAADUANUAFIUYDIAILAA HURIAN

AITNUYIIVBIAITIUNTI
95% Upper
Mean StDev T-Value P-Value
Bound
1.1996 | 0.4723 1.3461 -28.81 0.000

NPT 5 NUTALRAIYBIAIAIINENIVN
ATIUNT WINAU 1.1996 Tadwas danlndiAgiuan
WeNalved Y, wazAn Pvalue iy 0.000 Fadien
founinseduilddydl 005 faduisanunsoufias
aunAguvdnld uanvinaied srear1ANg1Ieq
ATIUNMIMEIUTUU TN InauUS U faileiade
YDIAIAIINYIIVOIATIUNTD (V) dgdA1dounI0
13061 fadiuns fssfuarundediui 95 Wosidud

mﬂﬁuﬁwmsmmaa‘uammﬁgmmmmLa?{smaa
Ausudaundsnmsuuussdismnniinouyiuused
11.3946 n¥uuse Rszsutioddey 0.05 vielal s

Ho: My, = 11.3946

Hy: fy,> 11.3946

NANTVAADUALNAFILYIA DA BUBIA T

@ou (Y,) A8 T-Test WAAIRIAISIN 6

M3 6 NANIINAADUANURFIUVBIA LR VD IATUTS

Reu
95% Lower

Mean StDev T-Value | P-Value
Bound

28.9597 | 3.8132 277776 25.23 0.000

9INA15199 6 WuTAILA BYeIAIuTIT oY
Winfiu 28.9597 nduusa TrlndiAesiuainensaives
Y, wazan Pvalue Wiy 0.000 Fedldnteaninszsiu
oA 0.05 FafuFsanunsoufasauuigiundnls
wanviALadsvesAusIdsundsUiulsnnnitney
UFuuse fheilrniadevesdusadou (v,) addnunnd
27.7776 n3uusa isgfuamnudesiui 95 Wedidud

INHANTVIAABINUIINTLUIUNTTALN LT
wnTundnhnsUsuUss ANANB1IT8IATIUNIAN

Jo8a9u1nNN31 30 Wasidus wazA1wsadoulaiiy




Thai Journal of Operations Research: TJOR Vol 14 No 1 (January - June 2026)

nfu dreanailidesununmn lnsanvendeuas
ann1suiled usulunsyuaunisluszezens e
#1sanselalunisndnnounisusulislaeiivun
seudlasedt damdnnia (A) Wiy 6.50 Jadndy
szgziiansulivasuseneu (B) tmanu 90 wal
ALdTeRvesiuANTuY (C) Wiy lawanaun uay
$invaen1 (D) wiriu sfiadi 1 Wiy 23,590 vnee
Fuau wazseldlumandandsnisuiulstaefvun
seuilased damdnnia (A) wihdu 6.91 Jadndu
syezliansnulinasusenau (B) windu 41.72 wil
ANNEL8IAVDINURAT LI (C) WU Wandun uay
$lnvasn1 (D) whiu wiedi 2 wirtu 23,570 U msie
Fueu wuialdanglunsuaandssutganni
fouUsuUss Wiy 20 vindetunu Hudeseldues
nasUuUseesnitneuusuyse 20 UmABtLI 910
msSeuiisualddienuindisianiafianasedied
Tedfyilesainsianniad 2 $51a17siniinm
3lad 1 winstiunsguaunsaLarenfiuig e
warawnvgnelrAnAlda sy Seiliiuusm
sogunuiiuunldufudy fufui whnswdsuiieu
Aldefifntutunuamadadusiidiuiu wui
wiimsifinnszuiunisnataunasitliailddnese
%umuzjaﬁ??u AN TUTUUTIAINANITIBENTEAUAMN N
sdafn anAnuLlsUsulunszuIung anlen1anis
WNATRUNNSBY anAldI18vesvauds LazanAlyaie
Tunsudlague aummamﬁmmmL%aﬁummqﬂﬁw

NUUTLANSNINVBINTLUIUNSHAR MUN NI LA BES

o—

Fowau wazidlomwnnlioudisunglasuannsnan
%umudauﬂ%“wiqaLLawé’aU%’UUqﬂ wagyinsinay
AltIneanveadsvestymasiunniguinnin 5.4
fladluns ARty Tnee19899Ins1UIUNTHENG s
LABUNOYAIAN WA, 2567 D19 WEUAIAN W.A. 2568
wuinselaTiunasniinisusuusnnIneuysulse
49,960,660 UM a'ﬂmaiﬁﬁunuﬁ'Lﬂ'm%uﬁmméuﬁﬂu
srpzerdiofisuiuamldseanveadeuazailddiely

nswilvgununeudiuUgnseuIung

6. d3U

NUATeTSunsAnwmiladeiinasenisiin
asrun1alualunszuiunisuseneunasslaneiu
WU s RN s Uresladu ey 1l
ANANILENIVBIATIUANMIAIENIBY 30 Wasidud uay
\ingAMNTBaRnszrIndadlanzuay wHuTRIY
lagausudaudowinnia1daguy :1nn1sseau
AuAnang 18 orvguaz faud sadesly
N3EUIUNSUIENDUNEDIaNE AULNUINATAUNW WUl
YasuiimninezdmansenunensyuIun1sUsyneu
naeslansfunsurasiunivonun 4 Jade Idun
¥nnnn (A szeziia1sulingsusenoud

aurniivied (B) ANUaLaInvasiuRA T uIY (C) khay

9 Y

Ya o

S DIRILNARER(D) awaﬁuaaaaiﬁaamwumwmaamw
dulszannans
31nN15TIAsERRan1saaswlinsuInd
sedutledfny 0.05 Jadefifnaromainuenivesnsiu
A7 lawn duRIAse15EnInesregiianineaulivas
Uszneufigungiviostuviinyesn1s (BD) uazduns
ASesynineAuazenYeIiuRIT U UTaYeIN T
(CD) waziladeiifinasamusadon Taun wavmdaes
Y09UmINN17 (AD) SunsAsenseadnadminniy
ANUAZDINVBIRUAIT UL (AC) SURSATENSENING
thwinnfuadinueinia (AD) warsunshsensening
ALAYDI I UALT uIuR UTEAveIN1 (CD) 97N
MsATzRReIEiuinevaues (Response Surface
Methodology) ¥inlsilawnsfinesimnganiianiivi
Tiaenuenvesasunmitiesiigauasausadoutan
unfian Ineseduiadefivngan Ae hfnnna (A)
Wi 6.91 Jadnsu syeznarnenulindslseneu
(B) Wiy 41.72 uit mnuavermwesituiatuey (C)
Winfu wanaun waz wfiavednia (D) windu siedl 2
Wi ouseaudased munzanlui udunanisnaass
W 30 A%e WUI1ARAB AN VBRI
A7 () agfientesndn 1.3461 fadwns Aiszduany

Woslui 95 Wesldud wavAadsvesausudou (Y,)




Thai Journal of Operations Research: TJOR Vol 14 No 1 (January - June 2026)

aediAnunnndn 27.7776 nSuuss Aszsuanudesiud
95 Wasigus

MNUYIINsTInaesd awnsaluldresenly
nsUuUssnsEUIumsEnAnlusdnsdausidudedl Sandld
Tun15Us¥NeUT UULAYNITO8NUUUT ULANFA991A
NAnATTAnW AnvinuatRvesingAuszianl o
vidoTaniivasanduni LazfiuAaMYBINTEUIUNIS
doduwwmslunmswimisfiwesimunsaulusuian

sl

7. AaRnssuUsENA

UYDUBUNTEANUTYNNTAANYIN 191 AIY
auiAsIwdilunisiivtedeya gunsaluazingavlu
NIANYILALNANDY LAZYBYDUANLIIVDIUNAINUT

idelathanldgnadmniiny

8. LPNE15919D9

[1] B. Neff, J. Huneke, M. Nguyen, P. Liu, T.
Herrington, and S. K. Gupta, “No-bleed die

attach adhesives,” in International
Symposium ~ on  Advanced  Packaging
Materials:  Processes,  Properties  and

Interfaces, California, 2005.

[2]  Uselwed avied o agsen uay nedwdy ndes
wyad, N150nuUuLagNI1TATIZINITNAGN,
namnNUAS: dinfiuiviey, 2551.

[3] M. D. Capili, “Upgrading die attach epoxy
dispensing  mechanism,”  Journal  of
Engineering Research and Reports. , vol. 20,
no. 1, pp. 141-148, 2021.

[4] M. R. Marks, J. A. Thompson, and R.

Gopalakrishnan, “An experimental study of

die attach polymer bleedout in ceramic

packages,” Thin Solid Films., vol. 252, pp. 54—

60, 1994.

(5]

R. S. Rodriguez, E. M. Graycochea Jr.,, R. A
Seguido, and F. R. I. Gomez, “Die attach
process optimization with enhanced epoxy
control on leadframe package,” Journal of
Engineering Research and Reports., vol. 14,
no. 2, pp. 32-37, 2020.

J. C. Hsiung, R. A. Pearson, and T. B. Lloyd, “A
surface energy approach for analyzing die
attach  adhesive  resin  bleed,”  IEEE
Transactions on Components and Packaging
Technologies. , vol. 26, no. 3, pp. 589-594,
2003.

H. T. Wang and Y. C. Poh, “An analysis on the
properties of epoxy based die attach material
and the effect to delamination and wire
in  The 33rd

bondability,” International

Electronics ~ Manufacturing Technology
Conference, Penang, Malaysia, 2008.

M. D. Capili, “Understanding and controlling
Research

resin bleed out,” International

Journal of Advanced Engineering and
Science., vol. 4, no. 4, pp. 196-197, 2019.

C. Lee, R. Gopalakrishnan, K. Nyunt, A. Wong,
R.C.E. Tan,and J. W. L. Ong, “Plasma cleaning
of plastic ball ¢rid array package,”
Microelectronics Reliability. , vol. 39, pp. 97—
105, 1999.

S. Pumkrachang, K. Asawarungsaengkul, and P.
Chutima, “Experiment investigation and
optimization for slider bonding process to
enhance the shear strength of epoxy adhesive
joint,” Engineering Journal., vol. 25, no. 9, pp.
33-44, 2021.

D. C. Montgomery, Desien and Analysis of
Experiments, 10th ed., New Jersey: John Wiley

and Sons, 2019.




Thai Journal of Operations Research: TJOR Vol 14 No 1 (January - June 2026)

[12] G. Derringer and R. Suich, “Simultaneous
optimization of several response variables,”
Journal of Quality Technology., vol. 12, no. 4,
pp. 214-219, 1980.




