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Analysis of Focus Dislocation Induced by the Microlens Array
Measuring Based on Grating Diffraction

Zhu Xianchang Wu Fan Cao Xuedong Wu Shibin Zhang Peng
(Institute of Optics and Electronics . Chinese Academy of Sciences, Chengdu , Sichuan 610209, China)

Abstract Compared with the traditional rotational method, a method for the focal length measurement of microlens
array based on grating diffraction has a higher efficiency, because this method need not rotate the collimator. As
microlens array has a large number of cells generally, the disturbance diffracted from nearby cells also needs analysis.
The interferences between 0O-order and =+ 1-order diffracted focula of grating are analyzed by Matlab. The proper
wavelength and grating can be determined for different kinds of microlens array by analyzing the wavelength, grating
period, sub-aperture and focal length of microlens array. The disturbance can be avoided and the focal length
measuring of microlens array can be finished. The experimental results show that this method is fit for the testing of

microlens array with small F-number and many cells because of its high precision and efficiency.
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Fig. 2 Interface for disturbance simulation in Matlab
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Table 1 Disturbance influenced by wavelength
Wavelength /nm 100~377 377~426 426~713 713~742 742~1000
Disturbance No 4 1-orders No 0/1-orders No

Fig. 3 Spot disturbance induced by different wavelengths.
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Table 2 Spot disturbance induced by grating period
Grating period /pm 10~29 29~35 35~58 58~70 70~100
Disturbance No 0/1-orders No + 1-orders No
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Fig. 4 Spot disturbance engendered by different grating periods.
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Fig. 6 Images of grating diffraction spot. (a) Image gathered by camera; (b) measurement image of grating; (c¢) image of

0-order diffraction spots; (d) image of 1-order diffraction spots
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Table 3 Measurement results of the focal length

Number 1 2 3 4 5 6 7 8 9 10 Average
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