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IlI-V compound semiconductors

High Electron & Hole mobilities

High speed of charge (electron/hole)

> 10 times w.r.t Si
Smaller band gap

Low voltage operation [3—-5 CMOS]
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Electron + photon [Si—-Photonics]

- low power to send a signal (< 1/10)
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Interface betwee_n llI-V and oxide

Fermi level pinning
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> Effects of surface reconstruction & initial oxidation of InAs
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Con@ents

Surface Oxygen adsorption Non-0K surface
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cutoff energy =500 eV cutoff energy =300 eV
Spin—polarization DFPT,

I: Eﬂ-F b(p.—O)

Volume/f.u.

Nudged Elastic Band “PHONOPY”

All calculations are performed using VASP.
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Calculation of §urface energy
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Calculation of surface energy of {111}

; In—terminated
% tg’
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[ ., ourface reconstruction of INAs(100)
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Surface reconstruction of InAs .
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Surface energy
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The surface energies of INAs is
~10 meV/A? (0.16 J/n¥) lower than those of GaAs. . .
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The bare surface structures do not have the gap states except (111)5.



Equilibrium shape of INAS
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Equilibrium s'hape of INAS
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Adsorption of O atom
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Potential Energy Surface of O atom on (100)
As—rich p2(2x4)

O on InAs(001) PES (eV)
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Adsorption energy & Stability
Site M, M., Mg M, Ms Mg M, Mg

E.(6V/O) -1.41 -1.41 -138 -126 -0.97 -0.75 -0.74 -0.73

As- O In brldge 2nd IayerAs O 1stlayerAs O
(M1~M,) (Ms) (Mg~Mo)
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Adsorption energles of O atom

As—rich condition
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Stable site for O adsorption & DOS
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Adsorption of atomic O does not proauce the gap states. g'"
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Adsorption of O, molecule
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f O, on InAs surface
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Non-0K (100) surface
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STM of

Simulated STM at 0K
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Surfac:e energy of InAs(1 00) (T >0 K) Sv,b
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Surface energy of InAs(100) (T > 0 K); S,
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Surface energy of InAs(100) (T > 0 K); S,
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Sum-mary

[ Surface ][ Oxygen adsorption ][ Non—-0OK surface ]
-/Surface energy \ (Adsorption of O ato} -/In—rich surface
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« Surface reconstruction || * Dissociation of O, . +conf|gurat|on
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- strain & interface will be considered.
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