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DESIGN AND FABRICATION OF DIFFRACTIVE MICROLENS
ARRAYS ON SI SUBSTRATES FOR 128 X128 PtSi INFRARED

FOCAL PLANE ARRAYS®

LIY:i ¥I Xing-Jian CHEN Si-Xiang
(Department of Optoelectronic Engineering. Huazhong University of Science and Technology,
Wuhan, Hubei 430074, China)

Abstract 128> 128 diffractive microlens array was designed by considering the correlarive optical and processing param-
eters for 3—5pm wavelength range with a microlens diameter of 50pm. The lens f number and array pitch are 7/2.5
and 50pm, respectively. The diffractive microlens arrays were fabricated on the surface of Si substrates by successive
photolithography and Art ion-beam-etching technique. The practical processes and fabrication method were discussed.
The optical characteristics and the surface relief structure of the 128 128 Si diffractive microlens array were measured.
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Fig. 1 Integration of diffractive microlens array
with IRFPA, (a) diffractive microlens array
directly formed on back of IRFPA chip, (b)
diffractive microlens array hybridized to back
surface of IRFPA chip
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Fig. 2 Surface-relief structure
of diffractive microlens array
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Fig. 3 A portion of a 4-phase 128 <128 &1
diffractive microlens array.
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Fig. 4 SEM microphotography of the central

region of surface-relief structure of diffractive
microlens array
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Fig. 5 Opticl intensity distribution of the focal spot
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