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[ FCCS Free Carrier Concentration Spectroscopy ]

Tedoped AlGaSb n type
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FCCS Free Carrier Concentration Spectroscopy

H (T’ Eref ) = (T(S-I-))ZS exp( iileir )
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EXxpansion
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Tedoped Al,,Ga, ,Sb
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Tedoped Al, Ga, ,Sb
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Tedoped Al, sGa, ,S0
Te DX-center-liketraps
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1) Yu Zhu, Yoshikazu Tekeda, and Akio Sasaki: J.Appl. Phys. 64 (1988) 1897.
2) H.Matsuura New Journal of Physics 4 (2002) 12.1 (http://www.njp.org/)
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Te 410 FCCS

AE,

Fermi-Dirac fo(AE;) | 119 mev
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FCCS

Tedoped Al, Ga, ,Sb
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Te doped Al,,Ga, gSb
Al,,Ga,,Sb 21 meV Te
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AlGaSb XRD
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Undoped Al,;Ga, ,Sb
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Fermi-Dirac
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1) H.Matsuura New Journal of Physics 4 (2002) 12.1 (http://www.njp.org/)
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Al Ga, ,Sb
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The (r-1)th excited state levels

E-136"_ 1 (r>2)
myes r
The conventional occupation probability function
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AlSDb

Dielectric constant & = 12.0

Effective mass m = 0.18

The number of equivalent minima
In the conduction band

GaSb

Dielectric constant & = 15.69

Effective mass m = (0.042

The number of equivalent minima
In the conduction band



Al, ,Ga, ¢Sb

Dielectric constant & = 15.0

Effective mass m = 0.07

The number of equivalent minima
In the conduction band

Al sGa, 4,Sb
Dielectric constant & = 13.5
Effective mass m = 0.125

The number of equivalent minima
In the conduction band



The number of equivalent minima in the conduction band M,

The shapes of the constant-energy surfaces

1

L (Ge) X (SI) [ (GaAs)
M.=8 M.=6 M.=1

S.M.Sze: Physics of Semiconductor Device, 2nd ed.,Wiley,NY(1981)
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Te doped Al, ;Ga, ,Sb
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FCCS undoped GaSh

Sb/Ga BEP ratio 6 8 10 Bulk
A N, Density[cm-3] 1.2x 10%6| 4.9x 10| 8.6x 10%°]9.7x 1014
Energy Level[meV] 401  ---- 21 19
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Density[cm-3] 1.3x 10}  -—--- 4.6x 10| 4.6x 10Y
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Acceptor2 fo======== intaiitt it iniabebiuiviel sl el
Density[cm-3] 1.8x 10%6| 1.6x 10%| 1.4x 10%%|2.0x 1016
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A t m T ———— i ik abaiiaivtel ltialaibul b
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Density[cm-3] 2.5x 1017} -] e -
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H(T,-0.02) [cm eV >7]
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(b m) U g/ms3 (b m) U g/m3

H,0 1.393 0.29 NO 5.331 0.19

1.847 0.16 2.671 4.4

5.935 0.02 NO, 6.248 0.042
CH, 3.260 0.026 0.800 215

1.651 2.6 SO, 7.290 0.38
co, 4.405 0.31 0, 9.498 0.22

1.537 506 0, 1.269 92

1.957 210 0.761 963

2.004 6.1 NH, 10.744 0.007

2.779 0.22 1.544 9.2
cO 4.610 0.014

1.567 218

2.334 1.3

V0l.83 NO5 pp.376-382
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