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Glass Drilling using Laser-induced Backside Wet Etching with Ultrasonic Vibration
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Laser beam machining has been known as efficient for glass micromachining. It is usually used
the ultra-short pulsed laser which is time-consuming and uneconomic process. In order to use
economic and powerful long pulsed laser, indirect processing called laser-induced backside wet
etching (LIBWE) is good alternative method. In this paper, micromachining of glass using Nd:YAG
laser with nanosecond pulsed beam has been attempted. In order to improve shape accuracy,
combined processing with magnetic stirrer has been widely used. Magnetic stirrer acts to
circulate the solution and remove the bubble but it is not suitable for deep hole machining. To get
better effect, ultrasonic vibration was applied for improving shape accuracy
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Fig. 1 Conceptual diagram of Laser-induced backside
wet etching
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Fig. 2 Schematic diagram of hybrid machining system
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Fig. 3 Processing results from pulse width (a), (b) 10
mm/s, (), (d) 25 mm/s, (e), (f) 50 mm/s, (g), (h)
100 mm/s
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(c) Entrance (298.3 um) (d) Exit (202.6 pm)

Fig. 4 Using (a), (b) magnetic stirrer (c), (d) Ultrasonic

vibration
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Fig. 5 Additional experiment of magnetic stirrer in the
high-speed
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Fig. 6 Using ultrasonic vibration in the high-speed
processing (a), (b) 200 mm/s, (c), (d) 250 mm/s,
(e), (f) 300 mm/s

Table 1 Machining results according to scan speed
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Dia. (um) | 231 197 | 228 | 237 | 181 121
Circularity | 42 49 58 20 49 15
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