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Development of Aspheric Microlens Array to Improve the
Properties of Multi Optical Probes

J. Min, H. Kim, M. Choi, B. Kim, S. Kang

Abstract
An aspheric microlens array to improve the properties of muiti optical probes was designed and fabricated. To generate

multi optical probes with good qualities, a microlens array with the minimum spherical aberration was designed by ray
tracing. Using the reflow process, a master pattern of aspheric microlens array was made and finally with the ultraviolet-
imprinting (UV-imprinting) method, the aspheric microlens array was replicated. The reflow condition was optimized to
realize the master pattern of the microlens array with the designed aspheric shape. The intensity distribution of the optical
probes at the focal plane showed a diffraction-limited shape.
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Fig. 1 The shape of the designed aspheric microlens
with a diameter of 34um, a focal length of
44pm and a numerical aperture of 0.6
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Fig. 2 The normalized intensity distribution at the
focal plane of the designed aspheric microlens
(solid line) and spherical microlens with same
sag height and size (dashed line) by simulation
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Fig. 3 SEM image of the master pattern of the
aspheric microlens array
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Fig. 4 (a) the surface profiles of aspheric microlens
array in the master pattern and (b) the
deviation of the surface profiles between the
designed aspheric shape (solid line) and
measured shape (dashed line).
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Fig. 6 The intensity distribution of the Talbot array
from the fabricated microlens array
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