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Design and fabrication of wafer scale microlens array
for image sensor using UV-imprinting

Hokwan Kim, Seokmin Kim, Jiseok Lim and Shinill Kang"

Abstract

A microlens array has been required to improve light conversion efficiency in image sensors. A microlens array can be
usually fabricated by photoresist reflow, hot-embossing, micro injection molding, and UV-imprinting. Among these
processes, a UV-imprinting, which is operated at room temperature with relatively low applied pressure, can be a
desirable process to integrate microlens array on image sensors, because this process provides the components with low
thermal expansion, enhanced stability, and low birefringence, furthermore, it is more suitable for mass production of high
quality microlens array. In this study, to analyze the optical properties of the wafer scale microlens array integrated image
sensor, another wafer scale simulated image sensor chip array was designed and fabricated. An aspherical square
microlens was designed and integrated on a simulated image sensor chip array using a UV-imprinting process. Finally, the
optical performances were measured and analyzed.
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Fig. 1. Height distributions of RSML (Reflowed
Square Microlens Array) obtained with the

(a) tst, (b) 2nd, (¢) 3rd modeling method
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Fig. 2. Comparison of the measured and theoretical
profiles of RSML: (a) horizontal and (b)
diagonal
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Fig. 3. SEM image (cross-sectional view) of the target
image sensor
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Fig. 4. Schematics of (a) real image sensor and (b)
simulated image sensor

Fig. 5. SEM images and 3D-surface profiles obtained
from AFM data of mold insert having square
based microlens
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Fig. 6. SEM (a) image(cross sectional view) and (b)

image(top view) of microlens array on
simulated image sensor
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Fig. 7. The theoretical and measured profiles of the
reflow master and the UV-imprinted
microlens array
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Table 1. Data of transmission measurement and the
optical efficiency

Measured | Measured | Simulated
Intensity | Efficiency | Efficiency
721.8 uyW - -
328.6 yW 45.52 % 45.42 %
490.0 W 67.88 % 71.70 %

Fig. 8. Schematic diagram of the method for
transmission measurement of the optical
efficiency for microlens array
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