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Fabrication Technology of Glass Micro-framework by
Photolithographic Process
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Abstract High aspect ratio microstructures were fabricated by photolithography. The material for the microstructure
was photosensitive glass which has good mechanical and electrical insulation properties. The photosensitive glass was
exposed to ultraviolet light at 312nm through a chromium mask in which the structures are drawn. After heat treat-
ment process over 500°C, the photosensitive glass was etched in a 10% hydrofluoric acid solution with ultrasonic condi-
tions. Final dimension of the micro-framework was greatly dependent on the thickness of photosensitive glass, mask
pattern, ultraviolet light exposure and etching conditions. The maximum aspect ratio of the micro-framework ob-

tained from this work was over 30.
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Table 1. Main characteristics and components of the photosensitive glass.

main characteristics

main components

Si0, : 75~85%

leO : 7“’11%

Alea :3~6%
Na,0O:1~2%

Young’s modulus [10°N/mm?] 78
Density [g/cm?®] 237
Thermal expansion dx-s.l 107%/K] 8.6
Dielectric constant 1MHz, 20°C 6.5

Ag:0:0.05~0.15%

Table 2. Line width of mask and patterned structure for stripe-shaped framework.

Patterned structure ) .
Mask surface —iddle Side Etching
50 im (pitch 600/m) 8 m 30 /m 22 m
100 /m (pitch 600m) 55 im 100 /m 50 /m
150 m (pitch 1200:m) 97 /m 150 /m 50 /m
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Fig. 1. Surface morphology of photosensitive glass after heat
treatment.
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Fig. 2. Cross section view of UV exposed and non-exposed
parts after heat treatment, (white color : exposed part, black
color : non-exposed part).
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Fig. 3. Photo of stripe-shaped framework, (line width : 30 /m,
pitch : 600 /m).
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Table 3. Line width of mask and patterned structure for net-shaped framework.

Patterned structure . .
Mask surface middle Side Etching
100 m (pitch 300.m) 35 /m 100 /m 65 /m
200 m (pitch 5200m) 150 /m 200 /m 50 m
240 m (pitch 500m) 170 m 240 m 70 m
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Fig. 4. Photo of net-shaped framework, (line widih:
pitch : 300 /m).
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Fig. 5. Front side view of the hole pattern, (hole : 320 x 320 /m’,
pitch : 500 m).
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Fig. 6. Back side view of the hole pattern, (hole : 330 330 um?,
pitch : 500 ¢m).
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Fig. 7. Photo of net-shaped framework which has surface step
of about 50 mm, (angle of UV exposure : 8" , line width : 70 /m,
pitch : 500 /m).
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