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A Wafer Pre-Alignment System Using a High-Order Polynomial Transforma-
tion Based Camera Calibration

Nam Hee Lee and Tai-Hoon Cho'

Dept of Electronics and Electrica Engineering
School of Information Technology Engineering

ABSTRACT

Wafer Pre-Alignment is to find the center and the orientation of a wafer and to move the wafer to the desired position
and orientation. In this paper, an area camera based pre-aigning method is presented that captures 8 wafer images regularly
during 360 degrees rotation. From the images, wafer edge positions are extracted and used to estimate the wafer’s center
and orientation using least squares circle fitting. These data are utilized for the proper alignment of the wafer. For accurate
aignments, camera calibration methods using high order polynomials are used for converting pixel coordinates into real-
world coordinates. A complete pre-alignment system was constructed using mechanical and optical components and tested.
Experimental results show that alignment of wafer center and orientation can be done with the standard deviation of 0.002

mm and 0.028 degree, respectively.
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Table 2. Notch Alignment

g5 | 2AF | wga | wF
S| WARE | eNRE | ) e | )
(X, Pxe) | (Y, Pixel) | () §
1 300.51 239.92 258.883 0.008
2 300.42 239.93 117.526 0.007
3 300.5 239.32 201.782 0.069
4 300.79 240.43 191.208 0.044
5 300.51 240.03 182.4 0.003
6 300.37 240.02 158.227 0.002
7 300.8 239.99 193.879 0.001
8 300.76 240.32 264.281 0.032
9 300.39 240.34 204.856 0.034
10 300.99 239.95 161.029 0.005
n 301.06 239.95 190.038 0.005
12 300.86 240.25 73.664 0.025
13 301.18 240.02 100.917 0.002
14 300.98 240.28 37.917 0.028
15 301.51 240.78 240.584 0.079
16 300.93 239.98 166.242 0.002
17 301.42 240.23 232.508 0.023
18 300.83 239.29 165.024 0.072
19 301.34 239.81 332.402 0.019
20 301.16 239.03 95.385 0.098
21 300.95 240.25 142.803 0.025
22 301.19 239.9 228.172 0.01
23 300.95 240.2 106.098 0.02
24 301.34 240.66 285.388 0.067
25 301.2 239.87 249512 0.013
26 300.99 240.24 39.675 0.024
27 301.36 239.29 239.475 0.072
28 301.6 239.42 235.038 0.059
29 301.26 239.89 299.19 0.011
30 301.17 239.84 181.073 0.016
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