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Design Alterations of a Wafer Grinder for the Improved Stability
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ABSTRACT

One of the most critical aspects of the semiconductor industry is the quality of the wafer surface. And the vibrations of

wafer grinder are supposed to be the most dominant factors to damage the wafer surface quality. In this study, structure

of a wafer grinder has been analyzed through experiments and computer simulations to figure out the main reasons of the

vibrations. And the design alterations based on the analysis were applied to identify the effects of those alterations on the

vibration suppression. The result shows that the design alterations can effectively suppress about 90% of the vibrations.
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Fig. 2. The structure of the wafer grinder.
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Table 1. Spec. of the test equipments
Equipment Model Company
Difa Measuring
Freq. analyzer DSA 212 Systems
Accelerometer 8634b5 Kistler
Impact hammer DYTR PULSE Dytran
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Table 2. The locations of the sensors

Sensor numbers The locations of the sensors
Base(Y)
Case(Y)
Case(X)
Case(X)
Motor(X)
Motor(X)
Bracket(X)
Motor(Y)
Cover(Y)
Loading/Unloading(Y)
213 TS 2F AF Znt
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Fig. 3. Transfer functions of the machine.

Table 3. Natural frequencies of the machine (experiment)

Natural Frequencies[Hz]

30~90
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Table 4. Natural frequencies of the machine (simulation)

Natural Frequencies[Hz]
0~5 5~30 30~90 90~150
Cover 0.8,2 6.5 - -
e Lo | s | = |
Base - - 75 120
Motor - - - 120
Case - - 60 120
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Table 5. Natural frequencies from experiment and simulation

Natural Frequencies[Hz]
0~5 5~30 30~90 | 90~150
Experiment 08,2 | 565 | 60,75 120
Cover 0.8,2 6.5 - -
Loading/
Unloading 08,2 3 & )
Computer
Simulation Base - - 75 120
Motor - - - 120
Case - - 60 120
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Fig. 6. Vibration magnitudes of the original model and the
alteration #1.
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Table 6. Design alteration #2
Original
Both sides

Alteration

Left side Right side
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Fig. 7. Vibration magnitudes of the original model and the
alteration #2.
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Fig. 9. Vibration magnitudes of the original model and the
alteration #3(Frame).
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Table 7. Vibration magnitudes of original model and the

final model (simulation)
Vib. magnitudes | Original[um] |Alteration[pum]| Comparison
Right Motor 0.38 0.03 92.2% |,

Left Motor 0.386 0.034 91.2% |
gg;)}ﬂ o==Lyy Base 0.006 0.00044 93.0% |
Siom F 3mm A Right side Case 40 0.013 96.8% |
Original -l EvAtO Left side Case 38 0.0041 99.0% |
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