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Design Process for Wafer Handling Robot using DOE and Neural Network
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(a) Assembly Part
Table 1 Level of Factor
—— Factor Level 1 2 3
h\ﬂ/ - SP Yes(144) | No(64) -
= A 180 220 260
B 92 106 120
C 67 77 87
D 104 124 144
E 70 85 92
(c) FEM Model (d) Constraint Conditions of Analysis T 7 8 9

Fig. 1 Wafer Handling Robot
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Table 2 Analysis of Variance for Total Deformation

Source| DF| SeqSS | AdjSS | Adj MS F P
SP 1 4.257 4.257 4.257 | 5.56 | 0.078
A 2 | 594.074 | 594.074 | 297.037 |387.59| 0.000
B 2 2.135 2.135 1.068 | 1.39 | 0.347
C 2 1.997 1.997 0.999 |1.300 | 0.367
D 2 | 17.696 17.696 8.848 | 11.55 | 0.022
E 2 4.330 4.330 2165 | 2.83 | 0.172
T 2 | 78.310 | 78.310 | 39.155 |51.09 | 0.001

Error | 4 3.065 3.065 0.766

Total | 17 | 705.865
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Fig. 5 Relation between MSE and Number of Neurons in Hidden Layer
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Fig. 6 Comparison between Predicted Value and Real Experimental
Value

Table 3. Comparison of Prediction Values with Experimental
Measurement for Test Sets

Trial No Parameters(mm) Total Deformation(m)

‘| SP A D T | Real value | Neural

1 144 | 206 | 134 | 85 37.64 37.50

2 144 | 189 | 145 9 34.69 34.61

3 64 | 208 | 143 7 42.42 42.27

4 64 | 209 | 104 | 6 42.43 41.60

5 144 | 191 | 109 6 40.14 39.98

6 64 | 211 | 118 | 6.5 43.31 42.76

7 64 | 212|139 | 75 40.67 41.42

8 64 | 220 | 140 8 41.82 41.54

9 144 | 193 | 117 8 35.66 35.57

10 144 | 215 | 123 7 42.15 42.07

11 64 | 216 | 113 | 7.5 40.48 40.61

12 64 | 217 | 141 8 41.33 41.13
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