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Silicon Surface Micro-machining by Anhydrous HF Gas-phase
Etching with Methanol
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Abstract

In silicon surface micro-machining, the newly developed GPE(gas-phase etching) process was
verified as a very effective method for the release of highly compliant micro-structures. The developed
GPE system with anhydrous HF gas and CH3OH vapor was characterized and the selective etching
properties of sacrificial layers to release silicon micro-structures were discussed. P-doped polysilicon
and SOI(silicon on insulator) substrate were used as a structural layer and TEOS(tetraethyorthosilicate)
oxide, thermal oxide and LTO(low temperature oxide) as a sacrificial layer. Compared with conventional
wet-release, we successfully fabricated micro-structures with virtually no process-induced stiction and
residual product.
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Fig. 1. Schematics and photograph of a GPE system.
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Table. 1. Summary for experimental results as process conditions.
T Rz 4 449 2
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-3 98 24 ¥ 25 F7
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(70min) o nZHAY EA
- H:0 w1 &)
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- 724 release 3
= Tyan = 645°C
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