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Abstract

The simple and cost-effective microfabrication method of photosensitive glass (PSG) using metal patterning
and blank exposure was proposed. Conventional photolithography for micromachining of PSG needs a costly
quartz mask which has high transmittance as an optical property. However, in this study the process was
improved through the combination of micro-patterned Ti thin film and blank UV exposure without quartz
mask. The effect of UV exposure time as well as the DHF etching condition was investigated. UV exposure
test was performed within the range from 3 min to 9 min. The color and etch result of PSG exposed for
5 min were the most clear and effective to etch more precisely, respectively. The etching results of PSG
in diluted hydrofluoric acid (DHF) with a concentration of 5, 10, 15 vol% were compared. The effect on
the side etch was insignificant while the etch rate was proportional as the concentration increased. 10 vol%
DHF results not only high etch rate of 75 wm/min also lower side etch value after PSG etching. This method
facilitates the microfabrication of PSG with various patterns and high aspect ratio for applying to advanced

applications.
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Fig. 1. Schematic of process flow for micromachining of
photosensitive glass (a) substrate cleaning, (b)
Ti sputtering (2000 A), (c) PR micro-patterning,
(d) Ti wet etching, (e) blank exposure, (f) annealing,
(g) DHF wet etching, (h) Final photosensitive
glass after micromachining.
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Fig. 2. Photographs of photosensitive glass after
annealing at 580°C for 2 hours, The color
variation is shown as a function of UV exposure
time (a) 3 min, (b) 5 min, (¢) 7 min, (d) 9 min.
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Fig. 3. Optical microscope images of the hole patterns (up) and line patterns (bottom) on photosensitive glass
fabricated by whole processes. UV exposure time varied (a) 3 min, (b) 5 min, (c) 7 min, (d) 9 min. Scale bar =

200 pm.
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Fig. 4. Etch depth and side etch results of photosensitive
glass as a function of UV exposure time. All the
samples were etched in 10 vol% DHF for 2 min
after annealing at 580°C for 2 hours.
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