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Abstract — The Si-SiO. interface of silicon on insulator (SOI) formed by 100 keV O was observed us-
ing high resolution transmission electron microscopy (HRTEM), before and after annealing. The in-
terface of as-implanted sample, ~5 X 107 O" implanted at 550°C, was very rough and it has many defects-
oxide precipitate, stacking fault, coesite SiO. etc. However, the interface became flat by high tem-
perature annealing at 1300°C for 4 hour. It's roughness, observed by HRTEM, was comparable to the in-
terface roughness of 3 keV O, ion beam oxide and ~6 nm gate oxide formed by thermal oxidation.
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Fig. 1. SIMS depth profiles for 100 keV O’ ion im-
planted silicon ((a) before annealing (b) after annealing
at 1300°C for 4 hr.) The profiles of Si and SiO can be
treated as a distribution of implanted oxygen.
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Fig. 2. A cross sectional TEM image for 100 keV O
ion implanted silicon ((a) before anncaling. A SOl layer
divided 4 different damaged sub-layers was observed (a,
b, ¢, d). And the interface of SOI-buried oxide and bu-
ried oxide-Si substrate are very rough.
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Fig. 3 A Cross <cct10nal HRTEM images a for as-im-
planted SIMS SOI near the Si-buried SiO; interfaces. Lat-
tice images for crystalline Si and small spherical oxide
precipitates were observed. And lamella shaped oxide
precipitates were also observed near the lower interface.
(a: spherical oxide precipitate, b: lamella precipitate).
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Fig. 4. The HRTEM images for Si-Si0O, interface for a
100 keV O implanted and annealed at 1300°C for 4
hour, (a) upper interface, (b0 lower interface. Si and SiO-
phase were separated well by well defined Si-SiO; in-
terfaces. The guide line is to estimate the interface rough-
ness and pointed Si lattice by a marker a is a upper
most one which can be identified as a crystalline Si.
And b is a dislocation.
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cipitate forms a ordered phase of SiO..
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Fig. 6. A cross TEM image for 100 keV O ion im-
planted and annealed at 1300°C for 4 hour. A 250 nm
SOI layer, a 65 nm buried oxide and a thermal oxide
(which was formed during annealing) were observed. A
pointed one is an island in buried oxide layer.
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Fig. 7. The HRTEM images for Si-SiO, interface a ~6
nm gate thermal oxide(a) and an ion beam oxide formed
by 3 keV O bombardment.
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