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Design of a Controller for the Semiconductor Fabricator
with Improved Stability
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<Abstract>

The manufacturing process of the semiconductor is guided by the controller,
which is supposed to sense the unexpected shocks and/or vibrations to shutdown
the hard disk and the whole system in order to prevent the malfunction. This
feature of controller would shutdown the system due to the instability of the
controller itself as well as the instability of the manufacturing system. And

consequently will cause significant losses.

In this study the structure of a

controller has been investigated to find ways to suppress the vibrations from the
structure. The frequency response test and the computer simulation has been
implemented to find the structure with improved stability. The result of the study

shows that the relatively simple design alterations can

vibrations.

eliminate most of the
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Fig. 1. The setup for the frequency response test.

Fig. 2. The locations of the sensors.

Table 1. Spec. of the test equipments

Spec.

Equipment Model Company
Difa measuring
FFT Analyzer DSA 212 system
Accelerometer 8634b5 Kistler
Impact DYTR
hammer PULSE Dytran
Controller AXT AJINEXTEK
Table 2. The locations of the sensors
Sensor No. Location Direction
® Upper frame Y
@ Upper frame Y
® Upper frame Y
® Fan housing Y
® Left side panel Z
® Right side panel Z
@ Front panel X
Hard disk Z
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Table 3. Natural frequencies of the original
structure parts from the experiment

[EHel: Hz)
Parts Natural frequencies
Hard disk 120
Upper frame 60, 75, 120
Side panels 65, 85
Fan housing 95, 120
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Fig. 7. A simulation model for the analysis of
the original machine structure.

Table 4. Natural frequencies and vibration modes
of the simulation model

Natural frequency Vibration mode
1st 65Hz
2nd 100Hz
Fan Fan housing
3rd | 122Hz % VA
0 [
4th 136Hz

Table 5. Natural frequencies from the experiment
and the computer simulation

[EH2]: HZ]
Analysis Computer
Natural Experiment ’ :
frequency simulation
1st 60 65
2nd 95 100
3rd 120 122
4th 140 136
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Frame #1
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% e
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Fig. 8. Design alteration #1.
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Table 6. Natural frequencies of the original model
and the alteration #1

[Eh2]: HZ]
Model -, '
Original Alteration
Natural
structure #1
frequency
1st 65 280
3rd 122 122
4th 136 136

Table 7. Magnitudes of vibrations of the original

model and the alteration #1

[Eh2l: pm]
) Model Original Alteration )
Magnitude Comparison
Lo structure #1
of vibration
X direction 4.51 0.71 85% |
Hard o
) Y direction 22 1.64 25% |
disk
Z direction 13.27 4.44 67% |
Average magnitude : 59% |
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Fig. 9. Design alteration #2.
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Table 8. Natural frequencies of the original model
and the alteration #2

[EH2]: HZ]
Model Original Alteration
Natural
structure #2
frequency
1st 65 280
3rd 122 196
4th 136 136

b:3mm
h: 20 mm
| : 216 mm

| = 277 mm

Fig. 10. Design alteration #3.
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model and the alteration #2 o}g| Table 10~113 #Zt}.
[eh2l: um]
Model Original Alteration Table 10. Natural frequencies of the original model
Magnitude Comparison and the alteration #3
o structure #2
of vibration
[Ehel: HZ)
X direction 451 0.19 96% |
Model Original Alteration
Hard irecti o Natural structure #3
disk Y direction 22 1.26 43% | frequency
Z direction 13.27 0.51 96% | 1st 65 280
Average magnitude : 78% | 3rd 122 196
4th 136 196
AA W7 #2 ot = YxaE uA4s
+ Panel 7919 24 A3 a3= 1/53ET
7} =7 stgeo ax E wWAHE FxEo Table 11. Magnitudes of vibrations of the original
- - _ model and the alteration #3
EgFo] 7]E Fxol vls] 8% HATS g
o013k 4= 9lt} [EF2l: 1m]
) Model Original Alteration )
Magnitude 43 Comparison
3.3 AA WA #3 of vibration structure
P3| ) H} ko =0
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Fig. 12. Magnitudes of vibrations along Y direction.
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Fig. 13. Magnitudes of vibrations along Z direction.
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