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ABSTRACT

In this paper, we describe a simple, precise and low cost method of fabricating PDMS stamp for UV emb&ssing. Itis
important to improve the replication quality of stamp because the accuracy of fabricated structure is related to that of the
stamp in UV embossing. The PDMS stamp has been fabricated by the replica molding technology with ultrasonic vibration to
eliminate micro-air bubbles during the fabrication process of PDMS stamp. Also, this fabrication to use ultrasonic vibration
promotes PDMS solution to fill into micro channel and edge parts. We report the fabrication of an optical core using UV
embossing with fabricated PDMS stamp. This fabricated core is 7 #m at depth, 6 /m at width. This measured value has the
difference below 1 um compared to the original stamp. The surface roughness of core is about 14 nm root mean square. This
is satisfactory value to use low-loss optical waveguide. Our successful demonstration of precise replica technology presents
an alternative approach for thé stamp of UV embossing.
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Fig. 1 PDMS stamp with bubble without using ultrasonic
vibration
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Fig. 2 Sequence of PDMS stamp fabrication process
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Fig. 3 PDMS stamp for UV embossing
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(b) Curing & Pressure

(c) Remove stamp i =
Fig. 4 Sequence of core layer fabrication process using
UV embossing
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(b) Configuration of cross section
Fig. 5 The Branch area of PDMS stamp by replica
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Fig. 6 The Branch area of core layer by UV embossing
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Fig. 7 Surface roughness of core layer by AFM
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