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In this paper, we propose a simple and low-cost fabrication method of polymer microlens using
solvent-vapor-assisted reflow (SVAR). Metal molds for replication of polymer were fabricated
using micro milling and the cylindrical shape of polymer was imprinted using hot-embossing
process. The cylindrical shape of polymer was changed to hemispherical lens shape by SVAR.
The characteristics of fabricated microlens were evaluated according to the condition of SVAR
such as temperature and time. The focal length of polymer microlens could be controlled more
easily in low-temperature and long-time condition than in high-temperature and short-time
condition. That is, the level of concentrated light to focal point could be improved through the
control of temperature and time. Also, we confirmed that toluene was more appropriate solvent
than acetone in fabrication of PMMA polymer microlens using SVAR.
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Fig. 3 Experimental setup for solvent-vapor-assisted
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Table 1 Experimental conditions of solvent-vapor-

assisted reflow with acetone
100s | 160s | 220s | 280s

Table 2 Experimental conditions of solvent-vapor-

assisted reflow with toluene
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Fig. 5 FE-SEM images of PMMA microlens reflowed
by acetone at 40 °C for (a) 40 sec, (b) 80 sec, (¢)
160 sec, (d) 280 sec

Fig. 6 FE-SEM images of PMMA microlens reflowed
by toluene at 80 °C for (a) 20 sec, (b) 40 sec, (c)
80 sec, (d) 100 sec
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Fig. 7 FE-SEM images of PMMA microlens reflowed
by acetone for 80 sec at (a) 40 °C, (b) 45 °C, (c)
50°C, (d) 55°C

Fig. 8 FE-SEM images of PMMA microlens reflowed
by toluene for 80 sec at (a) 70 °C, (b) 80 °C
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Fig. 9 Conditions of microlens formation according to
temperature, time and solvent during SVAR

Fig. 10 Crystallization of PC microlens after SVAR
using acetone (40 sec, 45 °C)
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