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InxAl1-xN alloys with 17-18% indium composition 

are becoming popular in research due to their natural wide 
bandgap (i.e., 0.6 to 6.2 eV) and lattice matching GaN [1, 
2]. InxAl1-xN alloys are very attractive for high electron 
mobility transistors (HEMTs), light emitting diodes 
(LEDs), solar cells and ultraviolet photodiodes (UVPD) 
applications [3-9] due to a wide spectrum of wavelength 
available by using ternary alloys. Besides, the InxAl1-xN-
based devices can operate at high temperatures and have a 
long lifetime. Recently, InxAl1-xN has been widely studied 
and applied to various semiconductor devices. However, 
most reported research used sapphire substrate for 
growing InxAl1-xN alloys. A few studies used Si substrate 
due to the challenges of growing InxAl1-xN film on Si 
substrate, which exhibits an obvious lattice mismatch. 
High quality GaN buffer is one effective method used to 
obtain a high quality InxGa1-xN [10], and in this study, it 
will be continuously used to improve the InxAl1-xN film 
on Si substrate using metal organic chemical vapor 
deposition (MOCVD) reactor. 

In this study, we report on the growth of high quality 
InxAl1-xN/GaN heterostructures on Si substrate by 
MOCVD with various indium compositions. The lattice-
matched In0.176Al0.838N/GaN structure shows a smooth 
surface with good crystalline quality. In addition, the 
ultraviolet photodiode device fabricated based on this 
structure shows excellent device characteristics with a 
low leakage current of 0.12 μA, and a high spectral 
response. It has good quantum efficiency of 94 mA/W 
and 44% at 265 nm.  

 
 

References 
1.  J. F. Carlin and M. Ilegems, Appl. Phys. Lett. 83, 

668 (2003). 
2.  K. Lorenz, N. Franco, E. Alves, I. M. Watson, R. W. 

Martin, and K. P. O’Donnell, Phys. Rev. Lett. 97, 
085501 (2006). 

3.  S. Dasgupta, Nidhi, S. Choi, F. Wu, J. S. Speck, and 
U. K. Mishra, Appl. Phys. Express 4, 045502 (2011). 

4.  J. Xue, Y. Hao, J. Zhang, X. Zhou, Z. Liu, J. Ma, 
and Z. Lin, Appl. Phys. Lett. 98, 113504 (2011). 

5.  M. Miyoshi, Y. Kuraoka, M. Tanaka, and T. Egawa, 
Appl. Phys. Express 1, 081102 (2008). 

6.  S. Choi, H. J. Kim, S.-S. Kim, J. Liu, J. Kim, J.-H. 
Ryou, R. D. Dupuis, A. M. Fischer, and F. A. Ponce, 
Appl. Phys. Lett. 96, 221105 (2010). 

7.  R. E. Jones, R. Broesler, K. M. Yu, J. W. Ager III, E. 
E. Haller, W. Walukiewicz, X. Chen, and W. J. 
Schaff, Proc. 33rd IEEE Photovoltaic Specialists 
Conference, 4, San Diego, California, USA (2008). 

8.  K. Sugita, M. Tanaka, K. Sasamoto, A. G. Bhuiyan, 
A. Hashimoto, and A. Yamamoto, J. Cryst. Growth 
318, 505 (2011). 

9.  B.-T. Tran, E.-Y. Chang, H.-D. Trinh, C.-T. Lee, K. 
C. Sahoo, K.-L. Lin, M.-C. Huang, H.-W. Yu, T.-T. 
Luong, C.-C. Chung, and C.-L. Nguyen, Sol. Energy 
Mater. Sol Cells 102, 208 (2012). 

10.  B.-T. Tran, E.-Y. Chang, K.-L. Lin, Y.-Y. Wong, K. 
C. Sahoo, H.-Y. Lin, M.-C. Huang, H.-Q. Nguyen, 
C.-T. Lee, and H.-D. Trinh, Appl. Phys. Express 4, 
115501 (2011). 

 
 
 
 
 
 
 
 

Abstract #1954, 224th ECS Meeting, © 2013 The Electrochemical Society

mailto:edc@mail.nctu.edu.tw

