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Study on MOVPE Growth of 1.3 pm Uncooled AlGalnAs/InP
Strain-compensated Quantum Well Lasers
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Abstract  AlGalnAs strain-compensated quantum wells have been grown by LP-MOVPE. By X-ray diffraction photoluminescence
and SIMS the properties of the materials and the oxygen concentration in AlGalnAs materials are analyzed. A high quality PL
FWHM =26 meV room temperature AlGalnAs strain-compensated quantum well through optimized MOVPE process is obtained.
By the wafers the 1.3 pm uncooled AlGalnAs strain-compensated quantum well lasers have been fabricated. The results of the
laser chips are 1290 nm< A <1330 nm [, 25C <15 mA [, 85C <25 mA and Ay, 25~85C <1.0dB.
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Table 1 SIMS results of the AlGalnAs materials series by different MOVPE process parameters
Sample Material Growth parameters Oxygen concentration by SIMS/cm’
1 AlGalnAs T =700°C V /Il >200 P =100 mbar 3.0x 10°
1 AlGalnAs T =700°C V/II >200 P =20 mbar 9.0x 10°
1 InP T =650C V /Il >200 P =20 mbar 5.0x10°
2 Al,;GaAs T =700°C V /I >200 P =100 mbar 1.0x10°
2 GaAs T =700C V /Il >200 P =100 mbar 8.0x 10°
2 Al,GaAs T =700°C V /Il >200 P =100 mbar 7.0x 10*
3 AllnAs T =700°C V/II >300 P =100 mbar 3.0x 10°
3 AllnAs T =700°C V/II >200 P =100 mbar 5.0x 10°
3 AllnAs T =700C V/Il >100 P =100 mbar 9.0x 10°
In AlGalnAs
AlGalnAs 1, oo} b
In Al 3 SIMS 0. sob
AllnAs V/1
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Fig.2 PL spectrum of AlGalnAs strain-compensated
AlGalnAs SIMS quantum well . Grown by non-optimized process
9.0 x 10°
10000
AlGalnAs
AlGalnAs
X
2 a — 4000 --2009 0 2000 4000
Diffraction angle
b MOVPE 8 6 nm
13 nm 1.4%  AlGalnAs 3 AlGalnAs X
Fig.3 X-ray DCD rocking curve of AlGalnAs
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