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Apisit Meepat 2010: Design of Experiments for Optimizing Parameters in the Transfer
Molding Process : A Case Study in a Semiconductor Factory. Master of Engineering
(Industrial Engineering), Major Field: Industrial Engineering, Department of Industrial
Engineering. Thesis Advisor: Associate Professor Prapaisri Sudusna-na-Ayudthya, Ph.D.

70 pages.

A transfer molding process of plastic compounds in the electronic industry causes the
environmental problems due to composition in the compounds. European Union (EU), therefore,
issues the Restriction of Hazardous Substances (RoHS) specification. According to RoHS, a new
compound is developed by changing some substances in the compound, which leads to major
defects in the molding process. In this research, the design of experiments was applied to study
significant factors and optimize the parameters setting of the molding process using the Box-
Behnken design in order to reduce the defects and improve the efficiency of the transfer molding
process. After the improvement, it was found that the defects in the production were significantly

decreased by 8.34-19.8 %.
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1. Normal Probability Plot VYBIAINAAAADY

I 1 1 A = a A v 9 A 9y
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Probability Plot of Observation
Normal
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KS 0.157
P-Value 0.109
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fan: Montgomery (2005)
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fan: Montgomery (2005)

3. ﬂ"l'iﬂi'li]ﬁ'ﬂﬂﬂ'ﬂillﬁaﬂﬁsllﬂﬂ 62 (Variance Stability)
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Versus Fits
(response is Observation)
501 ©
°
°
2.59 °
T °
3
® 00 °
o °
-2.54 ° °
()
° °
-5.0- T T T T T T T
10 12 14 16 18 20 22
Fitted Value

d' ' d‘ [ 1 1 d‘d = 2
MNA 17 s mvesmaaianasuniumyszamaouaUoINIANNEDITV0 G

fan: Montgomery (2005)

Cochran and Cox (1975) na1211 drananaaeu F lidluldarudotiviuanis
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YDININATDY (sensitivity) D17I98AAITTIIMINATOUNTZAVTOAA
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ATVAOUANNYNABIVDIVUTIA0Y dINANanTENUNITzAUANNTodfy uazawa
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Fisher and Mackenzie (1923) AR5 N15NATOUAINLANAIITEHINAURAIVD
[ 1 1 a Jd
UY529NININNNTRINGN (38091N3 AT 121 A1WL)51/59U (analysis of variance: ANOVA)
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Experiment)
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1. M3AATITHMIDANUTUFUDE1I4Y (Simple Linear Regression)
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2. MIUATIZHNITOADDYYINY (Multiple Linear Regression)
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AUMS i Percent

naavd A B C Bubble Total Bubble
1 10 100 60 3 48 6.25

2 10 75 60 13 48 27.083

3 10 75 90 8 48 16.667

4 10 75 60 11 48 22.917
5 6 75 60 4 48 8.333
6 10 100 60 4 48 8.333
7 6 100 90 2 48 4.167

8 10 75 90 10 48 20.833

9 6 100 60 5 48 10.417

10 10 100 90 7 48 14.583

11 10 100 90 7 48 14.583
12 6 75 90 6 48 12.5
13 6 100 90 2 48 4.167

14 6 75 90 8 48 16.667
15 6 75 60 1 48 2.083
16 6 100 60 3 48 6.25




MANUIN U

o o o A & s s
Llﬁﬂ\ﬁl}ﬂllvﬂffmfi3°]_J1’7TZZﬂ‘U‘ﬁL“l’i'iﬂ%ﬁ'ﬂg‘ll’wﬂﬁ@ﬂﬂLLUUﬂWﬁﬂﬂa@Q‘UfJﬂG]f- IUHUIAU

63



64

H (3 J s o o
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AAUMNT HERE
naavy A B D Bubble Total Percent Bubble
1 8 120 3 4 48 8.333
2 6 120 2 1 48 2.083
3 6 80 2 4 48 8.333
4 6 100 3 3 48 6.25
5 6 100 3 3 48 6.25
6 8 100 4 4 48 8.333
7 6 80 4 4 48 8.333
8 8 80 3 5 48 10.417
9 6 100 3 2 48 4.167
10 4 80 3 3 48 6.25
11 4 120 3 2 48 4.167
12 8 100 2 3 48 6.25
13 8 80 3 6 48 12.5
14 4 120 3 2 48 4.167
15 6 100 3 2 48 4.167
16 8 120 3 3 48 6.25
17 8 100 2 3 48 6.25
18 6 80 4 4 48 8.333
19 6 100 3 3 48 6.25
20 4 100 4 2 48 4.167
21 6 100 3 2 48 4.167
22 4 80 3 4 48 8.333
23 4 100 2 2 48 4.167
24 4 100 4 2 48 4.167
25 6 80 2 3 48 6.25
26 6 120 4 2 48 4.167
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= 1
MINHNUINN Y1 (D)

AAUMNT RN
naavy A B D Bubble Total Percent Bubble
27 8 100 4 4 48 8.333
28 4 100 2 1 48 2.083
29 6 120 4 2 48 4.167
30 6 120 2 1 48 2.083
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1 45 120 7 48 1
2 45 120 2 48 2
3 45 120 2 48 1

4 4.5 120 2 48 1
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