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Abstract Light path of an alignment system based on four-quadrant photo-detector is analyzed. The determination
for input-output characteristics of the system is transformed as calculating the illumination area, and the calculation
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method for every quadrant is given. The mathematic model of the system is given. Simulation results show that the
linearity of input-output of the system is different for different parameters of “m shape” sign. And there exists a set
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of parameters, with which the input-output characteristic of the system is linear. Measurement results show that both
modeling

maximum align and measurement errors are less than 2 pm, which proves that the model is correct, and the

alignment system can be extent to micro-displacement measurement from alignment. With this work, dull calibration
work and nonlinear error can be avoided, and both efficiency and accuracy can be improved.
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Fig. 1 Vertical view (a), uniformity distribution illumination (b) and non-uniform distribution illumination

(¢) of the four quadrant optoelectronic detector photosurface
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Fig. 2 Fundamental structure diagram of the application

of the four-quadrant optoelectronic detector
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Fig. 4 Output of the detector (x and y are increased

from —500 pm to 500 pm)
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Table 1 Measurement data for alignment pm

Measurement result  Practical offset

Sequence number

x y x v
1 0.71 0.09 0 0
2 —30.84 50.97 —30 50
3 —20.50 25.93 —20 25
4 —20.40 14.99  —20 15
5 —14. 33 14. 86 —15 15
6 —7.28 13. 80 —8 15
7 —5.10 6.58 —4 6
8 —3.29 4,33 —4 4
9 0. 85 4.92 0 4
10 1.10 2.99 0 2
11 0.71 —1.58 0 0
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Table 2 Measurement data move in x direction  pm

5itizz:?3h4easurenlentresuh E;ii:cii hﬁcaz:;;:ncnt
x y x direction  x direction
1 1. 54 28. 74 2 —0.46
2 4.55 28. 62 4 0.55
3 5.92 30. 06 6 —0.08
4 7.42 28. 69 8 —0.58
5 8.85 27.15 10 —1.15
6 10. 04 28.97 12 —1.96
7 13.49 29. 22 14 —0.51
8 14.37 28.77 16 —1.63
9 17.16 30. 48 18 —0. 84
10 19. 09 30. 56 20 —0.91
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