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Abstract 

PDMS has been widely utilized for microfluidic chips and microchannel detections, as its good optical 

properties are the prerequisite to achieve accurate and efficient detection. However, it is difficult to 

obtain effective information for opaque liquids. With the development of microchannel detection for 

wider fields, it is imperative to obtain more comprehensive information of the observed objects by 

integrating high transmission with enhanced reflection. This article investigates reflection enhancement 

by Polydimethylsiloxane (PDMS) film with inverted conical microholes array. PDMS film with 

inverted conical microholes array is fabricated by replication from the silicon mold with inverted 

microcones array which is prepared by Inductively Coupled Plasma (ICP) etch tool. The monolayer 

PDMS film with inverted conical microholes array shows a two-fold effectively increase in reflection, 

approximately up to 15%, at a broad wavelength range of 637-1131nm and 1214-1350nm, compared 

with bare PDMS film. In addition, the reflection can be further enhanced by multilayered lamination of 

PDMS film with inverted conical microholes array, and the enhancement is also dependent on the 

lamination way, i.e., for bilayer laminations, the maximum reflection enhancement occurs when with 

face-to-back lamination, and 32.79% larger than that with back-to-face lamination. From the 

experiments, the maximum reflectivity of 8-layered PDMS films can obtain 64.4% while the maximum 

reflectivity of monolayer PDMS film barely has 17.5% .The transparent film with inverted conical 
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