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Study of sand blaster dry etched glass wafer surface
for micro device package

Jong-Seok Kim, Kwang-Woo Nam*, Sung-Hoon Choa¥*,
Jae-Hong Kwon**, and Byeong-Kwon Ju***

Abstract

In this paper, glass cap wafer for MEMS device package is fabricated by using sand blaster dry etcher and Its surface
is studied. The surface of dry etched glass is analyzed by using SEM, and many glass particles and micro cracks are
observed. If these kind of particles were dropped from glass to the surface of device, It would make critical failure to
the operation of device. So, several cleaning and etching methods are induced to remove these kinds of dormant failure
mode and optimized condition is found out.
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Fig. 2. SiC powder for sand blaster.
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Table 1. Dry etch condition of sand blaster.

Name Condition
Sand pressure 2.5 Kg/em®
Palette speed 30 m/min.
Nozzle height 50 mm
Nozzle speed 10 m/min.
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Etch depth (um)
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Nozzle processing times (time)
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Fig. 3. Etch depth of glass wafer as processing times.
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Fig. 4. Fabrication process of glass wafer for gyro structure
package.
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Table 2. Coating and patterning condition of DFR.

Name Condition
Roller speed 2 m/min.
Roller weight 3Kge
Roller temp. 65 °C
Exposure 4.0 mW, 27.5 sec.
Develop Na,CO; 2 g, DI 1 liter, 90 sec.
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Fig. 5. Sand blaster dry etched glass wafer surface.
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Fig. 6. Cross sectional view of sand blaster dry etched
glass wafer surface.
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Table 3. Tested cleaning and etching method.

No Method Time

1 H;S80,4+H,0; Cleaning 20 min.

5 H,S04+H,0, Cleaning, 20 min,

Ultrasonic Cleaning 10 min.

3 10:1 HF 5 min.

4 10:1 HF 15 min.
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Fig. 7. Cross sectional view of glass wafer surface after
sulphuric acid and hydrogen peroxide cleaning.
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Fig. 8. Cross sectional view of glass wafer surface after
sulphuric acid, hydrogen peroxide and ultrasonic
cleaning.
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Fig. 9. Cross sectional view of glass wafer surface after
etched in 10:1 HF for 5 min.
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Fig. 10. Cross sectional view of glass wafer surface after
etched in 10:1 HF for 15 min.
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Fig. 11. AFM of bonding surface covered with DFR during
11 min.
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