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Fig. 2 Structure for p-type Fig. 3 C-V spectroscopy
InSb MOS device at different frequencies
2.1 HiREekas

ME 3 FHBERGAEABSERBMRAE 3 4 EFEH, 48005 FRE
~2.4, =20 M 5.0V, EEFIEH Vo. Vr fl Vi. MOS S MR R SET R AR, &
FRGEAESTH, SARERN, BN ERRE Vo i EFEH. RS REST
Vr BYE A EABREHTFHRAR, XAEA LM NIT YA TEREEFE—RE ST
TR FIEN. HYHEREPHEFRE G 5.3x100cm 2 £4, B—¥EST
TATREX ARBEERT, HEEE MRS T HFEETE T Rt e FF,
w$%Mﬁ%§Lﬂ-ﬁuv&%mxﬁ%%ﬁﬁ%%ﬁmm.Eigm%ﬁ%%Mﬁﬁ
k4= Vrﬂm#mzﬁm%,%@Lﬁzmﬁm.muﬁmuwﬁﬁﬁ¢ﬁﬁ—§i_
ﬂmﬁﬁﬁ%u,Eﬁ&%%ﬁﬁﬁé%%@ﬁﬁ%%%ﬁﬁm,?%EWE*%%%E
THRAEFEBRTY. BEEAAMRMEA, BEESIEHE THUREE, B FF R
BZRHIKE (W), LERFSETH C—V #E £ ILX FikbE A3 a0 s R i IE—
ERERE, EEEEZIEASIRAEELE. SRS HHETUBREXREANE
B HAMEERE 161.90m BEMN, EHE Nr 4% 3.2x10°cm~2, §8% Er 5%
K 55.3meV &4, WRLBHEENHELSEREMHE. R EE B0 H. X0V, &
WHEAGBISHN, Vi SMEAEN (WA 4) R TE SRS FEFEEETFI=M,
XZELARTRY MCT MIS 54 C— Vﬁﬁﬂﬁ*&%kﬂﬁm Vo f1 Vi S BIRR AESH
WA ST RERE.

2.2 FHEN



372 a4 5 % K ¥ % # 13 %

m ER{EE TR C-V HARE T KM (300 Hz) LW ER, M 4 PREHR, LT
HWMBER. £ Vr BEREBHAE, XREIUSHRFEREHBY. MG =
18, E,=0.206€V, m§ =0.014m, (m, X HEHFHR), Cor = 18.59pF, Vs, = —-7.8V,
Vo=-24V, Vi=5.0V. THEBRIBEEHSHILE 1.

®1 HESN
Table 1 Fitting parameters
i j,’ EiO (eV) E,'l (eV-cmz) Ez'z (eV-cm4)
0 0.610 0.046 1.50x 10~ ¢ -3.0x10~%7
1 0.720 0.100 3.00x 10714 —2.0x1072%6
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Fig. 4 C—V spectroscopy for p-type InSb  Fig. 5 The subband energy E;, Fermi energy
MOS diode (solid line: experimental data, Ep vs. the electron concentration N, in the
dashed line: result calculated from non- inversion layer

quantum limit C—V jnodel) ‘
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Fig. 6 The effective mass at the subband
bottom vs. the electron concentration in the
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Fig. 8 The average inversion layer width z,,
vs. the electron concentration in the inversion
layer
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Fig. 7 The average penetration depth of sub-
band electrons vs. the electron cencentration
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Fig. 9 The depletion layer width z4 vs. the
electron concentration in the inversion layer
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EXPERIMENTAL STUDY OF SUBBAND STRUCTURE IN
THE INVERSION LAYER OF p—-TYPE InSb MOS
DEVICE IN THE NON-QUANTUM LIMIT CONDITION

Liu Kun Chu Junhao Ou Haijiang Tang Dingyuan

(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghat 200083, China)

Abstract The capacitance-voltage (C —V') characteristic of InSb metal-oxide-semi-
conductor (MOS) device was measured at 100 K. In the inversion region, the second
capacitance plateau was observed for the first time, which can be attributed to the
electron filling in the second subband. At the same time, a resonant defect state
was found for the first time. By using the previously presented C —V model in the
non—quantum limit condition, the subband structure in the inversion layer has been

obtained.

Key words capacitance spectrscopy, resonant defect state, subband, excited state.



