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Design of UV-Molding Process to Maximize the Replication Properties
in Microstructures
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Abstract

It is important to control the processing conditions to maximize the replication quality of UV-molded
microstructure. In the present study, the tip radius and surface roughness of V-groove structure were measured
to quantify the replication quality. UV-curing dose and the applied pressure were experimentally selected as
the governing processing conditions that affect the replication quality of the UV-molded part. Finally, an
experimental optimization technique combining central composite design and desirability function approach
was used to maximize the replication quality of UV-molded structure.
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Fig. 1 Schematic of UV-molding system
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Fig. 2 SEM images of V-groove cross section: (a) silicon
master and (b) molded parts; pitch: 250 1m
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Fig. 3 3D-profile of V-groove tip obtained from AFM
data; tip radius: 70nm

Table 1 Experimental data according to CCD

No *1 *2 (om, ;;ean) (nm,yrilcan)
1 -1 1 124 14.5
2 1 -1 80 7.7
3 -1 -1 152 27.6
4 1 1 70 6.6
5 -1.414 0 148 237
6 1.414 0 71 58
7 0 -1.414 100 135
8 0 1414 86 7.9
9 0 0 87 9.1
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Fig. 4 Optimum processing conditions for various
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Table 2 Optimal expected value and experimental value
of responses at 80.71 kPa, 364.2 mJ/
(p1=2and p:=0.5

Expected Experimental Error
value value
Radius 69.79 70 0.3%
S ~,
urface 5.75 58 0.9%
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