2002U% cHEtEoIsE stAlztecisl =R 2002.7.10-12

=&t #4 MEMSE 3C-Siclimo] MEN&S

HOIAL Q|EET, AN
SANSD . FeESUT

Direct Bonding of 3C-SiC Wafer for MEMS in Hash Environments

Yun-Sik Chung’. Jong-Chun™, Gwiy-Sang Chung’ .
Dongseo University . Kyungnam Collsge of Information and Technology

Abstract - SiC direct bonding technology is very
attractive for both SICOISIC-on-insulator) electric
devices and SIC-MEMS fileds because of its
application possibility in harsh environements. This
paper presents on pre-bonding according to HF
pre-treatment conditions in SiC wafer direct bonding
using PECVD oxide. The PECVD oxide was
characterized by XPS and AFM, respectively. The
characteristics of bonded sample were measured under
different bonding conditions of HF concentration and
applied pressure, respectively. The bonding strength
was evaluated by  tensile  strength  method.
Components existed in the interlayer were analyzed
by using FT-IR. The bond strength depends on the
HF pre-treatment condition before pre-bonding (Min
5.3 kgf/cii~Max : 155 kef/cnf).

Key Words 3C-8iC, pre-bonding, CVD, SiCQl,
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Process sequence of direct bonding for
SiCOl structures.
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Fig. 2. Cleaning process of a wafer for SiC pre-
bonding.
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Fig. 4. AFM images according to process scquence,
respectively. (a) Surface of 3C-SiC on Si
(100), (b) Wet oxidation, (¢) PECVD oxidat-
ion, (d) After CMP.
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a2l 5 PECVD ZHd7te] XPS spectra; (a) Wide-
scan, (b) O 1s 1&l3 (c) Si 2p.

Fig. 5. XPS spectra of PECVD oxide; (a) Wide-
scan, (b) O 1s.and (c) S I 2p.
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Fig. 6. Surface roughness of PECVD oxide according
to HF concentration.
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Fig. 7. FT-IR transmittance spectra of PECVD oxide
according to HF concentration.
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Fig. 8. Pre-boding strength according to HF pre-
treatment concentration.
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Fig. 9. Pre-bonding strength according to applied
pressure.
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