Measurement of nitrogen atom flux and growth of -Si;Ny
on Si(111) by RF-discharge

Tadashi Ohachi, Nobuhiko Yamabe, and Motoi Wada

Atom nitrogen flux created by the inductive coupling rf discharge was measured by the self ionization of N atoms on negatively
biased electrode. The reaction between N atom of the Surface reaction of Si and N atoms produces B-Si;N,4. The number of steps was
controlled by the thickness of SiO, layer. The surface morphology of B-Si;N, was affected by the kind of nitrogen species. When
only (N+N*) were used for nitridation in the condition of flux 0.02ML/s, it was found that several island structures which were
detached from upper terrace were formed. The island size of B-Si3N, became bigger without detachment from upper terrace when

N,* were used.
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Fig. 1. Schematic of N*+N flux exposure directly (a) and
indirectly by leaked flux (b) or reflected from a wall(c).
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Fig. 2. Schematic of self ionization from N*+N at
negatively biased electrode: only N*+N a were
detected at the electrode if N, were eliminated.
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Fig. 3. Atom electrodes 1 and 2 exposed indirect

nitrogen atoms N+N* reflected from a wall.
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(b) Probe I-V characteristic for the electrode 2.
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(c) Enlarged I-V characteristics for the electrode 1, 2
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Fig. 4. Langumuir probe characteristic for atom

current measurement.
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Fig. 5. Eliminator potential dependence for atom

currents at — 108V (9V x 12).
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Fig. 6. I-V characteristics between 1 and 2 electrodes in

Fig. 3 under LB discharges by 100W and 300W with
Sscem.
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Fig. 7. Growth rate of GaN as a function of Atom
current.
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Fig. 8. AFM images of Si(111) surfaces after high
temperature SiO, desorption. (a) Surface voids
formed by slow heating rate up to 850 ‘C below
(7x7)-(1x1) transition temperature, (b) Semicoclean
treatement (c) HCl oxidation, and (d) HNOs;
oxidation.
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Fig. 9. Surface reaction of N atoms and Si surface.
(a) RHEED pattern of 7x7 Si(111), (b) 8x8 RHEED
pattern o fB-SisNs, (c) Step pattern on a clean Si
surface. The banching step hight measured as about
2 nm.
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wafer using indirect exposure of N+N* flux.
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