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MOCVD Growth of AlGalnAs/AlGaAs Quantum Well for 852 nm
Laser Diodes Studied by Reflectance Anisotropy Spectroscopy
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Abstract The influence of the growth temperature and interruption time on the crystal quality of AlGalnAs/AlGaAs
quantum well is investigated. The AlGalnAs/AlGaAs quantum well and whole 852 nm laser structures are grown by
metal organic chemical vapor deposition ( MOCVD ). Reflectance anisotropy spectroscopy ( RAS) and
photoluminescence (PL) spectra are applied to measure the AlGalnAs/AlGaAs interfaces crystalline quality. The
results show that high growth temperature will lead to indium segregation from AlGalnAs quantum well to AlGaAs
barrier. By lowering the growth temperature and using of interruption time between AlGalnAs quantum well and
AlGaAs barriers, the indium segregation effect can be effectively suppressed. The AlGalnAs/AlGaAs quantum well
shows an abrupt interface and good crystalline quality under this growth conditions. With optimizing growth
conditions, whole laser structures are grown. All the epilayer and growth process can be distinguished in situ by
RAS transient spectra.
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Table 1 Structures and growth conditions of sample A and sample B

Sample A Sample B
Layer Material Temperature / C Material Temperature / C
) Al,Ga;—,As (x=0.55~0.3) 710
Waveguide  Al,Ga,—,As (x=0.55~0.3) 710 ) ) )
Interruption time (3 min) 710~650
. ) Al s Gay 7 As 650
Barrier Aly s Gay 7 As 710 ) )
Interruption time (10 s) 650
SQW ALJ. 11 Gag, 75 Ing, 15 As 710 Alo. 11 Gag, 75 Ing 15 As 650
. . Interruption time (10 s) 650
Barrier Aly s Gay 7 As 710 .
Al s Gay.; As 650
) . ~ Interruption time (5 min) 650~710
Waveguide  Al,Ga,—,As (x=0.3~0.55) 710

Al,Ga;—,As (x=0.3~0.55) 710
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Fig. 1 (a) RAS spectra of Zn-doped GaAs layers with increasing Zn concentration from 1X 10" cm
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1X10" em™* and (b) RAS spectra with the Al composition x=0, 0.23, 0.4
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