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Abstract  Strained InGaAs/GaAs single quantum wells (SQWs) are grown by the low pressure metal-organic
chemieal vapor deposition (LP-MOCVD). The experimental results show that the photoluminescence (PL) emission
of InGaAs/GaAs SQW can be greatly improved by optimizing the growth rate, V/III ratio and temperature. It is found
that the QW structures grown at the growth temperature of 600 C and the growth rate of 1.15 pm/h exhibit better
PL emission. stronger PL intensity with higher V/III ratio. The reason why the blue shift phenomenon of PL
spectrum disappear when the InGas ratio is higher is explained by a model.
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Table 1 Technological parameters of InGaAs/GaAs QW samples

Samples Growth rate v /(pum/h) Growth temperature T /C In /(Ga+In) X,/% V /1
Mo1 1. 15 650 38. 87 50
Mo2 0.75 650 38. 87 50
Mo3 1.15 650 33.71 50
Mo4 0.95 650 33.71 50
Mo05 1. 15 650 38. 87 65
Mo6 1.15 600 38. 87 65
Mo7 1.15 550 38. 87 65
Mo8 1. 06 600 33.71 35
Mo09 1. 06 600 33.71 45
M10 1. 06 600 33.71 55
# 2 InGaAs/GaAs & FBF TV IR 4 5T 1) 5 il
Table 2 Groups III and V gas mole flow of InGaAs/GaAs QW
Sample
Mo1 Mo2 Mo3 Mo4 Mo05/M06/M07 Mo8 M09 M10
Gas flow
AsH; /(10"* mol/min) 1.93 1. 26 1.93 1.59 2.50 1. 24 1. 60 1.96
TMGa /(10"° mol/min) 2.36 1. 54 2.56 2.11 2.36 2. 36 2.36 2.36
TMIn /(10™° mol/min) 1. 50 0.98 1. 31 1. 07 1.50 1. 20 1. 20 1. 20
DGR G & B ZOEBUR VPL RS R R RIS B 5 2 0 RO ROV I sh D € Tl AR PL

e 4 58 (CFW HIVD AR X A O 56 8 3 S8 dy B 1 9 4L
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Fig.1 PL spectra of M0l and M02 (X, =38.87%)
samples at different growth rates
XF Ut 3k A Al 52 3 A5 BRI In 19 A0 1L
(X, M 38.87% &R 33. 71%) . A=K T M03, M04
P il 5 55— 2H SR AR AL SR A 1 2R G R

391 1,15 pm/h,0. 95 pm/h, &2 R PIRE Y

L PL K

2.0
—MO03 v=1.15 pnm/h

—MO04 v=0.95 pm/y\

X,=33.71%

o
eyl

Intensity (a.u.)
—_
=)

O =20 NI

A=1036 nm

o
o

0 ) h
950 1000 1050 1100
Wavelength A /nm

& 2 MO03,M04(X,=33. 71 %)kt 575 A [ 4R K
WAL PL %
Fig. 2 PL spectra of M03 and M04 samples
at different growth rates
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Fig. 3 PL result contrast of M05, M06 and M07 at different growth temperatures. (a) Variation in center wavelength for

InGaAs/GaAs SQW with growth temperature in the range of 550 C ~650 ‘C; (b) variation in PL intensity and
FWHM for InGaAs/GaAs SQW with growth temperature in the range of 550 'C ~650 C
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