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Development of High Precision Mold for Narrow Pitch BGA Test Socket
-Reduction Technology of Warpage using CAE and Statistical Techniques

Woo-Chul JungJf . Young-Moo Heo' - Kwang-Ho Shin' - Sung-Ho Chang1
Tae-Sung Jung2
"Precision Molds & Dies Team, KITECH, 2JY-Solutec

Abstract : The technologies of mold design, manufacturing, injection molding process and computer aided
engineering(CAE) are developed rapidly with the growth of plastic product market. Injection molding process optimum
design can not be easily determined. This study was determined factors and levels which carried out to analyze an
influence of narrow pitch BGA socket warpagzs and performed investigating the main effect and interaction effect between
factors using design of experiment. The result of this paper is injection time and packing pressure are affect on narrow
pitch BGA socket warpage at injection molding.

Key Wonds : BGA, CAE, Design of Experiment, Response surface Method, Injection Molding
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Table 1. Filing analysis oonditions for determine of levels

Parameters Value

Analysis type Filling

Injection time(sec) 0.1~1.0/0 1sec

Packing pressure(%)

Melt Temperature( C)
Mold Temperature( C)

MPI Recommended

V/P swiich over

Injection Pressure {MPa)

{wlnjection Pressure'92.84 MPa @7 au’:@ec

0 o1 o2 03 04 G5 0.8 a1 08 0.9 1 IR

Injection Time {Sec)

Fig. 5 Max. Injection pressure according to filing time

Table 2. Determine of Factors and level

Factor LOW HIGH
Injection Time(sec) 0.2 04
Packing Pressure(%) 80 100
Melt Temperature(C) 365 370

Mold Temperature( 'C) 160 165
Cooling Time(sec) 7 10
Packing Time(sec) 0.25

Table 3. Orthogonal table 2 (Resolution 1) and analysis result

No.| A(sec) | B(%) | ©(T) | D(C) (sec)} Warp.(um)
1] o2 80 | 365 | 165 10 81

2] 04 80 | 365 | 160 7 51

30 02 | 100 | 365 | 160 10 13

40 04 | 100 | 365 | 165 7 28
502 80 | 3710 | 160 7 81

6| 04 80 | 370 | 165 10 60

70 02 | w0 | 37 | 160 7 46

$ 1 04 | 100 | 370 | 165 10 34
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Fig. 6 Pareto chart of the effects
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Fig. 7 Main effect plot for Max. warpage
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Table 4. Main factor and Level determine for full factorial design

Factor LOW MID HIGH
Injection Time(sec) 0.3 04 0.5
Packing Pressure(%) 90 100 110
Melt Temperature( C) 365
Mold Temperature( C) 160
Cooling Time(sec) 7.0
Packing Time(sec) 0.25
Table 5. Full factorial design with 3 point and analysis result
No. | Packing Pressure(%) | Injection Time(sec) Warp.{um)
1 90 0.3 56
2 90 0.4 44
3 90 0.5 34
4 100 0.3 43
5 100 04 32
6 100 0.5 24
7 110 03 30
8 110 04 23
9 110 0.5 15
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Fig. 12 Contour plot of Warpage vs injection time, packing
pressure
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