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Research Applications in III-nitrides with Cathodoluminescence Unitized Systems "

Zhao Hong', Zhang Rong, Xie Zili, Liu Bin, Xiu Xianggian, Lu Hai, Li Liang.
Liu Zhanhui, Jiang Ruolian, Han Ping, and Zheng Youdou

(Key Laboratory of Advanced Photonic and Electronic Materials, Department of Physics, Nanjing University, Nanjing 210093, China)

Abstract: The optical properties of several typical I1I-nitride semiconductors were investigated by cathodoluminescence (CL) unit-
ized systems. The CL unitized systems are combined with a thermal field-emission scanning electron microscopy (JEOL JSM-7000F)
and a high performance CL spectroscopy (Gatan Mono CL3) equipped LN-cooling stage. Two aspects can be obtained from the
measurements: (1) CL spectrum. Using a UV-visible CL spectrum system, the optical properties of unintentionally-doped and Mg-
doped Al, Ga, N films grown on c-plane sapphire are analyzed. This analysis indicates that the peak intensity of near band edge e-
mission at 4. 6eV increases proportionally with excitation power density. However, that the intensity of the 3. 9eV band originated
from a Mg-doped impurity-level shows saturation independence with excitation power density. Furthermore,the CL from InN films is
measured with a near infrared (NIR) CL system,which proves that the optical band gap of InN locates at 0. 77eV. (2) CL mapping.
The CL unitized systems can give the luminescence area at different wavelength in the UV-visible range. The free-standing GaN sub-
strates grown by hydride vapor phase epitaxy are analyzed combining SEM and CL mapping methods. The edge type dislocations are
observed under the surface using CL mapping instead of SEM. The type.distribution,and luminescence properties of dislocations are
studied.
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