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Abstract: In order to improve the coupling efficiency, a collimator lens that collects the light emitted from the laser
diode at a wide angle to the core of the optical fiber is essential. Glass mold method using a mold is widely used as a
collimator lens currently used. Although this method is inexpensive to produce, it is difficult to form precisely and quality
problems such as spherical aberration. In this study, the precision of surface processing was improved by replacing the
existing glass mold method with the semiconductor process, and the material of the lens was changed to silicon suitable
for the semiconductor process. The semiconductor process consists of a photolithography process using PR and a dry
etching process using plasma. The optical coupling efficiency was measured using an ultra-precision alignment system
for the evaluation of the optical characteristics of the silicon lens. As a result, the optical coupling efficiency was 50%
when the lens diameter was 220 um, and the optical coupling property was 5% or less with respect to the maximum
optical coupling efficiency in the lens diameter range of 210-240 um.
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Fig. 1. Silicon lens process diagram.
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Fig. 2. SEM images of (a) before PR reflow, (b) after PR reflow, (c) during plasma etching, (d) silicon lens after plasma etching. (e-g)
3D Optical Profiler image of Silicon lens height 7, 10 and 11 pum.
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