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Etching of Silicon Wafer Using Focused Argon lon Laser Beam

L T R S U S N - G
(Jae-hoon Cheong - Cheon Lee - Jung-ho Pak)

Abstract - Laser-induced thermochemical etching has been recognized as a new powerful method for processing a
variety of materials, including metals, semiconductors, ceramics, insulators and polymers. This study presents
characteristics of direct etching for Si substrate using focused argon ion laser beam in aqueous KOH and CCLF: gas. In
order to determine process conditions, we first theoretically investigated the temperature characteristics induced by a CW
laser beam with a gaussian intensity distribution on a silicon surface. Major process parameters are laser beam power,
beam scan speed and reaction material. We have achieved a very high etch rate up to 4347 um/sec and a high aspect
ratio of about 6. Potential applications of this laser beam etching include prototyping of micro-structures of
MEMS(micro electro mechanical svstems), repair of devices. and isolation of opto-electric devices.

Key Words - laser-induced thermochemical etching(#l°]l% ®7] 38 22}, argon ion laser(e}Z& o] & 2 o]A), etch
rate(2] Z+-&), aspect ratio(Z#H]), gaussian intensity distribution(7}-$-A]2t 2 x)
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Table 1. Thermal characteristics of silicon

Characteristics Value
Orientation (100)
Type(doping) n-type wafer
Melting point 1690 [K]
Boiling point 2628 [K]
Absorption coefficient a=10" [em™)
Reflection coefficient R=0.38 (300 K)
Thermal conductivity | 299/(T-99) [W/cm - K]
Thermal diffusivity 128/(T-159) [cm*/sec]
Resistivity 8 ~ 10 [82 -cml]
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Fig. 2. Temperature rising curve of silicon surface by laser
beam irradiation
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aspect ratio 59 1
Shape Deep trench V-groove
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