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ABSTRACT

One of the most critical aspects of the modern semiconductor industry is the quality of wafer surface, the roughness
of which is mostly caused by the ingot slicing. And the grinding is supposed to be the main process to reduce the
surface roughness. The vibrations of the disc surface grinder are the major problem to effectively achieve the required
surface quality. In this study, the structure of a disc surface grinder was analyzed through the experiment and the
computer simulation to investigate the dynamic characteristics of the machine, and further to alter the design for the
improved stability. The result of the study shows that simple design alterations without alternating main body can
effectively suppress the vibrations of the machine.
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Table 1. The locations of the sensors

Sensor numbers The locations of the sensors

Machining part backside (Y)

Column(X)

Column(X)

Column(Z)

Column(Y)

Column(Y)

Column(Y)

Base(X)

Control panel(Y)

Base(X)

Base(Z)

Washing part(X)

Ground(Z)
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Fig. 3. Transfer functions of the DSG.

Table 2. Natural frequencies of the DSG

Range[Hz] 11~100 101~200
Natural
Frequencies[Hz] 17.2, 20, 34, 58, 60 100, 188
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Fig. 5. Natural frequencies and mode shapes of the machine
(simulation).
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Table 3. Natural frequencies from experiment and simulation

Range[Hz]
11~100 101~200
Analysis
Experiment 17.2, 20, 34, 58,
[Hz] 60 100, 188
. . 17.2,204,21.3,
Simulation [Hz] 33, 55,57 90, 175
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Fig. 6. Design alterations of supporting part #1~3.
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Table 4. Natural frequencies of the original model and
alterations#1~3

Table 6. Natural frequencies of the original model and
alterations #4, 5

Natural frequencies[Hz]
Modes Original Alteration Alteration Alteration
gina #1 # #
1™ 17.2 46 52 62
on 204 20.8 20.9 20.9

Natural frequencies[Hz]
Modes
Original Alteration #4 Alteration #5
™ 172 254 254
2 20.4 20.7 20.7

Table 5. Comparison of vibration magnitudes of the original
model and alterations #1~3

Table 7. Comparison of vibration magnitudes of the original
model and alterations #4, 5
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Fig. 7. Design alteration #4.

Fig. 8. Design alteration #5.
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Conditiony g indle | Ground : Conditiony ¢ 4 dle Ground :
operation | vibration (Gt operation vibration (Comparison
IModels/Locations IModels/Location: P
Original | Spindle | 960(100) | 6.2(100) - Original | Spindle|  960(100) 6.2(100) -
H]/O
[em/%] | Chuck | 984(100) | 6.3(100) - [m%] | Chuck | 984(100) 6.3(100) :
. 1 0,
Alteration | Spindie | 890) 020) 91%. Alteration | Spindle|  297G31) 5702) | 69%1
#1 Chuck 96(10) 0.2(3) 90% 44
: Chuck | 311(32) 5.8(92) 68%
Alteration | Spindle 76(8) 0.2(3) 92%
. 1 0,
#2 Chuck |  82(8) 0.2(3) 92% Ah;r?mn Spindle | 772(80) 6(97) 20% |
Alteration | Spindle | 60(6) 0.120) | 94%1 Chuck | 79881) 605) 19%}
#3 Chuck 66(7) 0.12(2) 93%
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Table 8. Natural frequencies of the original model and
alterations #6, 7

Natural frequencies[Hz]
Modes

Alteration #5
17.6
204

Alteration #6
17.6
204

Original
1 172
on 204

Table 9. Comparison of vibration magnitudes of the original
model and alterations #6, 7

Conditions Spindle Ground .
operation vibration Comparison
Models/Locations
Original | Spindle | 960(100) | 6.2(100) -
(%] | Chuck | 984(100) | 6.3(100) -
Alteration | Spindle | 918096) | 6.198) 4%
#6 Chuck | 943(96) | 6.2(98) 4%
Alteration | Spindle | 91796) | 6.2(99) 4%
#1 Chuck | 942(96) | 6.2(98) 4%
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Table 10. Natural frequencies of the original model and
alterations #8~10

Natural frequencies[Hz]
Modes Original Alteration | Alteration | Alteration
#8 #9 #10
I 172 17.3 17.7 17.9
2 204 21.3 20.5 20.6

Table 11. Comparison of vibration magnitudes of the original
model and alterations #8~10

Conditions Spindle Ground Comparison
) operation | vibration panso
Models/Locations
Original | SPindle | 960(100) | 6.2(100) -
(%] | Chuck | 984(100) | 6.3(100) -
Alteration | SPindle | 921096) | 5.7(92) 4%
#7 Chuck | 946(96) | 5.6(89) 4%
Alteration | SPindle | 886(90) | 5.4(86) 10%
#8 Chuck | 887(90) | 5.4(86) 10%
Alteration | SPindle | 80484) | 4.9(78) 16%
#9 Chuck | 826(84) | 4.9(78) 16% |
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