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Design Alterations of a Packing Box for the Semiconductor
Wafer to Improve Stability

Jae-Hoon Yoon', Jang-Wook Hur" and Il-Hwan vi

“Department of Mechanical Engineering, Kumoh National Institute of Technology,
*"Ramsystem CO., LTD

ABSTRACT

Semiconductor is one of the most internationally competitive areas among domestic industries, the major concern
of which is the stability of the wafer manufacturing processes. The packaging process is the final step in wafer
manufacturing. Problems in the wafer packaging process cause large losses. The vibrations are supposed to be the
most important factors for the packaging quality. In this study, the structure of a packaging box was analyzed through
experiments and computer simulations, and further the effects of design alterations to suppress the vibrations have
been investigated. The final result shows that the vibrations can be reduced substantially to improve the stability of

the structure.

Key Words : Semiconductor Wafer, Wafer Packaging Box, Design Alteration of the Supporting Structure, Vibration

Suppression, Stability Improvement
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Fig. 5. Vibration magnitudes of the original model.

Table 1. Natural frequencies from computer simulation

Number i s Computer simulation
Natural Ist 0.76
frequencies 2nd 1.60
(Hz) 3rd 2.40

|~ EEEESSSSSSS T SSse— |
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(a) 1" mode

=

Vibration(less) Vibration(more)

(b) 2" mode
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(c) 3 mode

Fig. 6. Mode shapes of the system.
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(c) design alteration #3

Fig. 7. Design alterations.

Table 2. Natural frequencies of alteration #1

A
Bottom thickness

Bottom/Top
height -1mm cutting

Bottom/Top center
cutting

+0.2t

(d) design alteration #4

Table 4. Natural frequencies of alteration #3

Upper Rib

— Natural frequencies [Hz] Difference Mode Natural frequencies [Hz] Difference
Original alteration #1 [%] Original alteration #3 [%]
I 0.76 136 79 7 1 0.76 0.86 137
2nd 1.60 230 44 17 2~ 1.60 229 431
3ud 2.40 3.56 47 1 3 240 2.79 15 7
Table 3. Natural frequencies of alteration #2 Table 5. Natural frequencies of alteration #4
Mode Natural frequencies [Hz] Difference Mode Né.ltl..ll'al frequencies .[Hz] Difference
Original alteration #2 [%] Original alteration #4 [%]
1 0.76 0.98 29 7 I 0.76 1.54 103 1T
2nd 1.60 1.77 17 2nd 1.60 2.95 84 T
3 2.40 3.30 36 7 3rd 2.40 4.62 91 T
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Table 6. Natural frequencies of alteration #1~ #4

Vode Natural frequencies [Hz] Difference
Sl alteration [%]
#1~#4
18 0.76 2.07 172 7
2nd 1.60 4.03 152 1
3 2.40 7.39 205 7T
Final Model

Fig. 8. Model comparison.
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Fig. 9. Vibration magnitudes of the original model and the
final model.
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