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Temperature-dependent Photoresponsivity Observed in
Mg-doped p-InN Layers
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Abstract; We reported the photoconductivity of Mg-doped p-InN layers, which were grown by
molecular beam epitaxy (MBE). The surface of these samples was very flat which were observed by
both reflection high energy electron diffraction (RHEED) and atomic force microscope (AFM). We
studied the temperature-dependent photoconductivity of Mg-doped p-InN layers. We found out that
the photosensitivity decreased with increasing temperature, which resulted from both the variation of
photon-generated carrier concentration and the residual carrier concentration with increasing

temperature.
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Fig. 1 RHEED pattern of Mg-doped InN layer
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Fig.2 AFM image of Mg doped InN layer in a scan area of
3 pm x3 wm
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Table 1  Directly measured electron concentrations (n) and

mobilities (i) at room temperature by single-field

Hall-effect measurement
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Fig.3  The selected photocurrent response to the 808 nm

excitation of p-InN layer(sample 2) at different tem-

peratures with illuminations on and off marked by |

and T, respectively.
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Fig.4 Temperature-dependent curves of the dark and photo-

currents(a) , photocurrent gain( Ai) (b), and photo-

sensitivity (¢) of the p-InN layer( sample 2).
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Fig.5 Temperature dependence of (a) Hall carrier concen-
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& £ X #.

[1]LiSX, Yu KM, Wu], et al. Fermi-level stahilization energy in group Il nitrides [J]. Physical Review B, 2005, 71
(16) :161201-14.

[ 2 ] Klochikhin A, Davydov V, Emtsev V, et al. Photoluminescence of n-InN with low electron concentrations [ J]. Phys.
Stat. Sol. , 2006, 203 (1) :50-58.

[ 3 ] Kaminska A, Franssen G, Suski T, et al. Role of conduction-band filling in the dependence of InN photoluminescence on
hydrostatic pressure [ J]. Physical Review B, 2007, 76(7) :075203-1-5.

[ 4 ] Wang X Q, Yoshikawa A. Molecular beam epitaxy growth of GaN, AIN and InN [J]. Progress in Crystal Growth and
Characterization of Materials, 2004, 49(48) :42-103.

[ 5 ] Nanishi Y, Saito Y, Yamaguchi T. RF-molecular beam epitaxy growth and properties of InN and related alloys [ J]. Japa-
nese Journal of Applied Physics, 2003, 42(9) :2549-2559.

[ 6] Wang X Q, Liu ST, Ma N, et al. High-electron-mobility InN layers grown by boundary-temperature-controlled epitaxy
[J]. Appl. Phys. Express, 2012, 5(1) :015502-1-3.

[ 7 ] Walukiewicz W, Li S X, Wu J K, et al. Optical properties and electronic structure of InN and In-rich group Ill-nitride
alloys [J]. Journal of Crystal Growth, 2004, 269(1) :119-127.



557 W R BEXT p-InN RO L 5 R Y 789

[ 8] DingSF, Fan G H, Li ST, et al. First-principles study of the p-type doped InN [J]. Acta Physica Sinica (#1E253R) ,
2007, 56(7) :4062-4067 (in Chinese).

[9] MaN, Wang X Q, Xu FJ, et al. Anomalous Hall mobility kink observed in Mg-doped InN; Demonstration of p-type con-
duction [J]. Appl. Phys. Lett. , 2010, 97(22) :222114-14.

[10] Hea L, Yang J R, Wang S L. A study of MBE growth and thermal annealing of p-type long wavelength HgCdTe [ J].
Journal of Crystal Growth, 1997, 176(175) :677-681.

[11] Besikei C, Choi Y H, Labeyrie G, et al. Detailed analysis of carrier transport in InAs, ,Sh, , layers grown on GaAs sub-
strates by metalorganic chemical-vapor deposition [ J]. J. Appl. Phys. , 1994, 76(10) :5820-5828.

[12] Jones RE, Yu KM, Li S X, et al. Evidence for p-type doping of InN [J]. Phys. Rev. Lett. , 2006, 96(12) :125505-14.

[13] Chen R S, Yang T H, Chen H Y, et al. High-gain photoconductivity in semiconducting InN nanowires [ J]. Appl. Phys.
Leit. , 2009, 95(16) :162112-1-3.

[14] Soci C, Zhang A, Xiang B, et al. ZnO nanowire UV photodetectors with high internal gain [ J]. Nano Lett. , 2007, 7
(4) :1003-1009.

[15] Arnaudov B, Paskova T, Evtimova S, et al. Multilayer model for Hall effect data analysis of semiconductor structures with
step-changed conductivity [ J]. Phys. Rev. B, 2003, 67(4) :045314-1-10.

[16] Wang X Q, Che S B, Ishitani Y, et al. Hole mobility in Mg-doped p-type InN films [ J]. Appl. Phys. Letu. , 2008, 92
(13):132108-1-3.

[17] Bailey L R, Veal T D, Kendrick C E, et al. Sulfur passivation of InN surface electron accumulation [ J]. Appl. Phys.
Lett. , 2009, 95(19) :192111-1-3.





