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Fig.3 (a) Temperature variation of resistivity of samples;
(b) The semilog plot of p vs 1/T. The fitted values
of E, (the acceptor activation energy) with Eq. (1)
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Influence of Indium Doping on
Acceptor Activation Energy in p-type Al Ga,_ N

ZHANG Yan-zhao', QIN Zhi-xin', SANG Li-wen', XU Zheng-yu',
YU Tao', YANG Zi-wen', SHEN Bo', ZHANG Guo-yi', ZHAO Lan”,
ZHANG Xiang-feng”, CHENG Cai-jing”, SUN Wei-guo’
(1. State Key Laboratory of Artificial Microstructure and Mesoscopic Physics, School of Physics, Peking University, Beijing 100871, China;
2. Luoyang Optoelectronic Institute, Luoyang 471009 , China)

Abstract: Influence of Indium doping on acceptor activation energy in p-type Al Ga,_ N was presented. The
p-type Al Ga, _ N epilayers were grown on AIN/sapphire templates by metal organic chemical vapor deposition
(MOCVD). TMIn flow rate is varied as 0, 40, 80 and 120 sccm while keeping other growth conditions
changeless. X-ray diffraction ( XRD) was used to determine the crystalline quality and Al composition in
Al _Ga, __N epilayers. At room temperature, the resistivity of p-type Al; ,;Ga, 5;N epilayer grown In doping is
in order of 10* Q - em, but that grown without In is above 1 x 10° Q - ¢cm. Variable temperature Hall-effect
measurements were employed to determine the acceptor activation energy in p-type Alj ,;Ga, ;N epilayers. It
was seen that the acceptor activation energy decreases significantly with the introduction of In. The minimum
of 259 meV is obtained at TMIn flow rate of 80 sccm. It was suggested that acceptor-donor-acceptor ( A-D-A)
complexes could be formed in p-type Alj,; Ga,s; N epilayers. The formation of A-D-A complexes would
decrease the acceptor activation energy in p-type Al, ,;Ga, ;N epilayers due to lower activation energy for A-
D-A complexes. In order to verify the influence of the In-ambient on acceptor activation energy, the ultraviolet
light-emitting diodes ( UV-LEDs) were fabricated. It was seen that there are a lower turn-on voltage and a
lower diode series resistance for the UV-LEDs fabricated with p-type Alj ,; Ga, s, N grown under In-doping,

compared with that without In-ambient.
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