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Abstract — The surface state of Ar plasma-exposed Fe doped SI-InP have been investigated by
photoreflectance (PR). From Ar plasma-exposed InP with 30 W for 10 sec, the PR signals include a peak
(E,) that is located at 1.336 V. We think that this peak was originated shallow level related to V,~V,.
And we compared this level with the level obtained by surface photovoltage spectroscopy (SPV)
measurement. The result of the PR agrees well with that from SPV. Additionally, Ar plasma induced
phosphorus vacancy is related to shallow level. Therefore, the change of surface electric fields are
attributed to the shallow level. This level is caused by the existence of phosphorus vacancy on InP
surface.
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8| 1. () At 291 K photoreflectance spectra of as-
grown and Ar plasma-exposed (30 W, 10 sec) InP. (b)
At 79 K photoreflectance spectra of as-grown and Ar
plasma-exposed (30 W, 10 sec) InP.
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point C, (arb. unit) T, (meV) 6, (degree) Eqy (V)

E, 0.032 14.6 —~73.49 1.345
E,+A, -0.0256 16.1 139.20 1.450

E,: Bandgap energy, E, + A, Spin-orbit split valence band.
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18] 2. The PR intensity of peaks E, and E, for vari-
ous modulation laser power.
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12| 3. Photoreflectance spectra of Ar plasma-exposed
(30 W,10 sec) InP for various etching time.
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8] 4. Surface electric field of the Ar plasma-exposed

(30 W, 10 sec) InP for various etching depth.
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12l 5. Photoreflectance spectra of Ar plasma 30 W ex-
posed InP for various plasma-exposing time.
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8! 6. Reflectance spectra Ar plasma 30 W exposed
InP for different plasma-exposing time.
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13| 7. PR spectra of (a) Ar plasma-exposed (30 W, 600
sec) InP after annealing at 400°C (b) as-grown InP after
annealing at 400°C (c) as-grown InP before annealing.
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8] 8. Photoreflectance spectra of Ar plasma-exposed
(30 W, 600 sec) InP for various annealing temperature.
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