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Table 1 Sructures o the InGaN M QW LDs grown on the GaN substrate
Contact layer 50 nm p GaN
Upper cladding layer pAla2GaggN(2 5 nm)/ GaN(2 5 nm) S S 100 periods
Upper optical guiding layer 100 nm p- GaN

Electron blocking layer
MQW active layer

Optical guiding layer

20 nm p-Ala 15 Gao ssN

Sample 1 2 nm Ina 08 Gao e2N/ 8 nm GaN 5 periods

Sample 2 2 nm Ina 08 Gao 92N/ 8 nm Ina 02 Gao 98N 5 periods
Sample 3 2 nm Ino 08 Gaa 92N/ 8 nm Alq 15 Ino 02 Gao 83N 5 periods
100 nm r GaN

Cladding layer mAla2GaosN(2 5 nm)/ GaN(2 5 nm) 9 S 100 periods
Buffer layer 2Um GaN S
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width and 500 H{ repeat frequency
, 1: Ing. 08 Gao. 92 N/GaN MQW LD;
@) , 2z Ino. 08 Gao. 92N/Ino. 02Gao.ss N MQW LD;

3: Ino. 08 Gao. 92N/ Alo. 15 Ino. 02 Gao.ssN MQW LD



1444 29

[1] Nakamura S. Solid State Communications, 1997, 102: 237.

[2] LUGuowe, TANG Yingjie, LI We-hua, et al( , , , ). Spectroscopy and Spectral Analysis(
), 2005, 25(1) : 39.
[3] GAO Min,LIU We , YANGJuntao, et a ( , , , ). Spectroscopy and Spectral Anaysis( ),

2007, 27(5) : 928.
[ 4] Nakamura S, Senoh M, Nagahama S|, et al. Appl. Phys. Lett. , 1996, 69: 3034.
[ 5] Nakamura S. Journa of Crysta Growth, 1997, 170: 11.
[6] KwonSY,BakSI, KimYW,eta. Appl. Phys. Lett. , 2005, 86: 192105.

[7] ZHAO Dewe, SONG Shufang, ZHAO Surling, et al ( , , , ). Spectroscopy and Pectra Analyss(
) , 2007, 27(4) : 625.
[ 8] FU Fang-zheng( ). Sectroscopy and Spectral Analysis( ), 2001, 21(6) : 749.

[9] Lahiri B, Datta R, Kundu S. Physica E: Low-Dimensonal Systems and Nanostructures, 2005, 25(4) : 449.
[10] McIntosh F G, Boutros K S, RobertsJ C, et a. Appl. Phys. Lett. , 1996, 68(1) : 40.

[11] Yasan A, McClintock R, Mayes K, et al. Appl. Phys. Lett. , 2002, 81: 801.

[12] Kipshidze G, Kuryatkov V , Zhu K, et a. J. Appl. Phys. , 2003, 93: 1363.

[13] Watanabe K, Nakanishi N, Yamazaki T, et a. Appl. Phys. Lett. , 2003, 82: 715.

[14] LIU Shi-wen, GUO Xia, Al Wei-wei , et a ( , , , ). Semiconductor Optoeletronics( ), 2006, 27(3) :
240.

[15] Fewster P F. Rep. Prog. Phys. , 1996, 59: 1339.

[16] LI Deyao, ZHANG Shu-ming, WAN GJianfeng, et al ( , , , ). Sdencein China Series E: Technological Sciences
( E ) , 2007, 37: 356.

[17] Aumer M E, LeBoeuf SF, Moody B F, et a. Appl. Phys. Lett. , 2001, 79: 3803.

Resaarch on AlInGaN Quaternary Alloysas M QW Barriersin GaN Based
Laser Diodes
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Absgtract InGaN/ GaN, InGaN/ InGaN and InGaN/ AlInGaN multi-quantum-well (MQW) laser diodes (LDs) were grown on
(0001) sapphire substrate by metalorganic chemical vapor deposition (MOCVD) . The GaN (0002) synchrotron X-ray diff raction
(XRD) , electroluminescence (EL) and optical power-current (L-1) measurement reveal that AlInGaN quaternary alloys as barri-
ersin MQW:s can improve the crystal quality , optical emisson performance, threshold current and dope eficiency of the laser di-
ode structure to alarge extent compared with other barriers. The relevant mechanisms are that: 1. The Al component increases
the barrier height of the MQWs so0 that more current carriers will be caught in. 2. The In component counteractsthe strainin the
MQWs that decreases the didocations and defects, thereby the nonradiative recombination centers are decreased. 3. The In com-
ponent decreases the piezoelectric electric field that makes the electrons and the holes recombine more eadly.
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