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Fig. 1 Cross-section of the SOI structures with nor-
mal planar buried oxide (a) and non-planar buried ox-
ide layer (b)
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Fig.2 Processes flow to fabricate the SOI material

with non-planar buried oxide layer
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Fig.3 Photographs of the silicon trench (a) Lay-
out; (b) Microphotography
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Fig.4 Cross-sectional profiles of the silicon wafer af-
ter depositing SiO,  (a) Simulating results by TSU-
PREM4; (b) X 10000 SEM photography; (¢) X 2000
SEM photography
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Fig.5 Cross-sectional profiles of the wafer after de-
positing the poly-silicon buffer layer
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Fig. 6 SEM photographs of the SOI wafer with non-
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Fig.7 IR image of the SOI wafer with non-planar
buried oxide layer
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Fig. 8 Measured breakdown curve of the SOI wafer
with non-planar buried oxide layer
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Fabrication of a Novel SOI Material with Non-Planar Buried Oxide Layer”

Guo Yufeng"', Li Zhaoji*, Zhang Bo*, and Liu Yong’

(1 College of Optoelectronic Engineering , Nanjing University of Posts and Telecommunications, Nanjing 210003, China)
(2 IC Design Center, University of Electronic Science and Technology of China, Chengdu 610054, China)
(3 No. 24 Research Institute of China Electronics Technology Group Corporation , Chongging 400060, China)

Abstract: A fabrication process of a novel SOI material with a non-planar buried oxide layer was developed using a series of
key processes. A high quality non-planar buried oxide film was made by dry etching, thermal growth,and chemical-vapor dep-
osition. A poly-silicon buffer layer for bonding was deposited by CVD and was planarized by photoresist block masking and
chemical mechanical polishing. The active and substrate wafers were bonded by vacuum contacting at room temperature, with
pre-bonding at a moderate temperature and final firming bonding at a high temperature. Based on these key processes,a novel
SOI material with a non-planar buried oxide layer was fabricated. The structure includes an active layer with a thickness of
21pm,a buried oxide with a thickness of 0.943pm, and self-aligned top and bottom trenches with thicknesses of about
0. 9pm. The measurements indicate a high quality bonded interface with a large combining intensity and excellent electrical
performance with a high breakdown electric field.
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