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Abstract: An InAlGaAs/AlGaAs strained quantum-well laser with high temperature stability was de-
signed and grown to overcome the emission wavelength shift occurred in high temperature for a 852
nm laser diode. Based on a comprehensive model, the gains and wavelengths versus the operation tem-
peratures of InAlGaAs, InGaAsP, InGaAs and GaAs quantum-wells were calculated and compared.
The results indicate that In, 5 Aly; Ga, 74 As quantum-well is the most appropriate candidate for the
quantum well of the 852 nm laser diode with the higher gain and better temperature stability simulta-
neously. Then, Metal-organic Chemical Vapor Deposition(MOCVD) was used to grow compressive-
strained Ing 5 Aly.y; Gagrqy As/Aly 5 Gay ; As active region and Reflectance Anisotropy Spectroscopy
(RAS) and Photoluminescence Measurements (PL) were applied to the evaluation of crystalline quali-

ty for InAlGaAs/AlGaAs interfaces. It is proved that the indium segregation effect can be effectively
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suppressed by lowering the growth temperature and using the interruption time between InAlGaAs

quantum-well and AlGaAs barriers, and an abrupt interface and good crystalline quality for InAl-
GaAs/AlGaAs quantum-well can be obtained. Finally, an InAlGaAs/AlGaAs strained quantum-well
laser was grown with optimized growth conditions. Experimental results indicate that the laser has a
Full Width Half Maximum (FWHM) of 1.1 nm, the slope efficiency of 64 W/A and the wavelength

shift with temperature of 0. 256 nm/K. The theoretical calculation results are in good agreement with

experimental results, which verifies that the laser meets the work requirements at a high temperature.

Key words: semiconductor laser; strain quantum-well; epitaxial growth; wavelength shift; Reflec-

tance Anisotropy Spectroscopy(RAS)
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Tab.1 Comparison among different quantum-wells

Material Thickness AA%‘ Ad Peak gain
/nm /nm + K™! Ad /em™
GaAs 8 0.271 4.88 2 070
Iny o5 Gag o4 As 4 0. 285 7.34 3 094
Ing. 15 Gao, 55 Aso 55 Po. 12 9 0.269 4.13 3 556
Ing 15 Aly 10 Gao 75 As 6.2 0.224 7.15 3 814
Ing 15 Alg 11 Gag, 74 As 8 0.222 4.71 3 351
Ing 15 Aly 12 Gaog 73 As 9.3 0.22 2.45 2785

PRV T B A T 2 2 B B R B (5
AR E A KR RS AR i B AN
A A 5 (H & 7 R IR KR 8T AN 2 U
55 A BERE I AR TARBE TAE. BRT E %R
BRI R R R Z A0 R T R R B
JE B MOCVD Ap A RS B 45 ] 38 2 iy AR

PR S TS AT LA BHOE A% & S K
B i B JERE A E B AL/ A (LR D), R ]
T AN/ Ad B BN 0] A1 SE A KORS BT Y BE5K
%, AP E A B 75 By ik BT

LG T A ST BT 2 A A W) &2 1 B R
JIT g IO 4 1 TR RE L M A 0 I B I R B IR
FE AR 185 i U 0 9 4 i it 3 B JRE ) il 28 i R
J& 360 K A48 g3 8 .y 3% R0 09 i 04 {5
R R R T (B /N T O ) R RS M A 5 Y
i A BB K o B o S LS 1 ) o T 3 oy 5 X% T
T BFRO IR L R R IR/ N A I 5. Y 4 0 (H
YA B R ISR 2 ) A o N L R AP I AR K A
Tl K R B SRR L B By IR B i EOR . SRR
Ph b 2% 8 e A Ing, 15 Al 1 Gag 7y As ’ﬁEﬂ{] 852
nm 2P R BEOCER I T BEA R
3.2 ¥EBEHCEHR/MEEK

AR PE Ing. 15 Ay Gao. 7 As fER 852 nm
PR 1 TR R A EE R K InAl-
GaAs B, InAlGaAs M8 F & 4F In, TMIn 3"
WREUNT TMGa, 76K 5 PR 2K, 23R
3 i B InAlGaAs T Z AR RV /1A 2k
%ﬁﬁgﬁiﬁ/ﬂ%ﬁ s LI X Ing s Al 1 Gag 7 As/
Aly s Gay - As A TR AP E A K BEAT T RS A 4 Al
MAEL I . D 715 2 [ 4F /Y9 Sh IE 4, A SCHlF
5% 1 AR AR B A B (RD XS Ing o5 Al Gag oy As/
Al 5 Gag  As A IR IX A FE 0,

R2 ERATHERBHRHERMIIEEREH

Tab. 2 Structures and growth conditions of sample A and sample B

Sample A Sample B
Layer
Materials Temperature/C Materials Temperature/C
Al,Ga,—,As(x=0.55 to 0. 3) 710
Waveguide  Al,Ga,—. As(x=0.55 to 0. 3) 710
Interruption time 3 min 710—650
i ) Al s Gay. s As 650
Barrier Aly ; Ga, 7 As 710
Interruption time 10 s 650
Quantum-well Ino. 15 Aly 11 Gag 74 As 710 Ing 15 Aly 11 Gag 74 As 650
Interruption time 10 s 650
Barrier Al s Ga, 7 As 710
Al 3 Gao.; As 650
) Interruption time 5 min 650—710
Waveguide  Al,Ga, ,As(x=0.3 to 0.55) 710
Al,Ga,—,As(x=0.3 to 0.55) 710

TESER BT T PR X P RE A B AR BR AR ASAR AT PRIX AL EE 8 nm JREAYIng 15 Al 1 Gao 7 As
A2 L AR A SN SE A2 K S RN AL 3k 2 Birs . Bl TBFZ A0 10 nm B/ Al Ga, As 2R A
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