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Development of UV imprinting process for micro lens array
of image sensor
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ABSTRACT

High-density image sensors have microlens array to improve photosensitivity. It is conventionally fabricated
by reflow process. The reflow process has some weak points. UV imprinting process can be proposed as an
alternative process to integrate microlens array on photodiodes. In this study, the UV imprionting process to
integrate microlens array on image sensor was developed using UV transparent flexible mold and simulated
image sensor substrate. The UV transparent flexible mold was fabricated by replicating master pattern using
siliconacrylate photopolymer. The releasing property and shape accuacy of siliconacrylate mold was
analysed. After UV imprinting process, replication quality and align accuracy was analysed.
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Fig. 2 UV imprinting process for integrating microlens

array on image sensor.
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(a) Nickel mold (b) Silicon acrylate mold

Fig. 3 Image of contact angle droplet

(b) Siliconacrylate mold

Fig. 4 Comparison of lateral shrinkage of PDMS mold

and silicon acrylate mold
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Table 1 Summary of geometrical properties of design
and molded microlens array

Value
Parameter Dels igned Molded lens
ens
Side length
(Microscope, L |465um | L, | 4.634pm
AFM)
Sag height
(AFM) H | 1.43um | H, | 1.416um
Radius of :
curvature R [ 251pm | R, | 2.544pm
[(L-L,)/L| x 100 1.85% (0.084 pm)
|(H-H,)/H) x {100 0.98% (0.014 pm)
I(R-R,)/R)| x 100 1.35% (0.034 pm)
Surface | Ro-v <25.0 11.1nm
roughness | R,ys <25 1.07am
(AFM) | g <18 0.81nm

1 43pum
1.15pm
1.6pm

Fig. 7 Cross sectional image of integrated microlens

array on simulated image sensor substrate
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