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Abstract In this paper, an NH, added during dry oxidation and annealing in Si(111) is clarified effec-
tive to suppress or remove defects. Annealing effects in N, and NH,/N. ambient are estimated with dry
0, and NH, oxidation(NH; added in dry O, oxidation) method. Generated defects in dry Q. oxidation are
lengthened according to oxidation thme, but any defects in NH, oxidation are not found. Dry oxidation,
alter NH, oxidation as an mitial oxidation, has the defect -removing effect at the interface of Si-SiO..
After dry or N oxadation, the annealing in 7.5% NH,/N. ambient brings out gettering effect of OSF.
The annealing in 7.5% NH,/N. ambient for NH, oxidation method decreases the length of OSF about 20
% compared with dry oxidation method. The feature of OSEF 1s pit type, the gettering is directed to

(011) plane for (111) plane, and OSFs are etched following to (110 direction.
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Tabie 1. Changes of defect length with various NH; concentration and dry O, oxidation.
- Oxidation Temperature:1100°C (111), N type, 1-2%cm

NH; Concentration{involume %) Defect Length(gm)
2.5 0
2.5 0
2.5 ] 0
2.5,7.5,15 0
20 2.5,7.5,15 0
: 0 ~35
0 ) ~70
0 ~90
0 { ~100
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] 25 i 0
I 25 [ 0
0 0
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Fig. 1. Stacking fault size plotted against anneal-

ing time for various anncaling conditions.
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Fig. 2. Photographs showing OSF of intentionally damaged and oxidized samples having (111) plane.
(a) After dry oxidation for 1100°C (1hr), N, annealing for 450°C (30min).
(b) After dry oxidation for 1100°C(1hr), 7.5% NH,/N, annealing for 450°C (20min).
(¢) After NH, oxidation for 1100°C (1hr), N, annealing for 450°C (30min).
(d) After NH, oxidation for 1100°C (lhr), 7.5% NH,/N. annealing for 4507 (20min).
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[Fig. 4. SEM photographs showing OSF with 40,000 times observed on samples in Fig. 2.
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Fig. 5. SEM photographs of OSF’s cleavage face observed on sample in Fig. 4 with 45° angles.
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