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Figure 1. (a) The growth temperature sequences for
the InosAlosAs buffer layer and (b) the struc—
tures of IngsGaosAs/IngsAlpsAs MQWs.
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Figure 2. 10 K PL spectra for the InGaAs/InAlAs MQWs
samples.
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Figure 3. (a) PL decay profiles of the PL peaks from
6 nm thick QW for InGaAs/InAlAs MQWs sam—
ples measured at 10 K. (b) PL decay profiles
for the sample N1 as a function of emission
wavelength.

Table 1. Calculated PL decay times and amplitudes for
the InosGaosAs/IngsAlosAs MQWs samples at
the PL peak position of 6 nm thick well mea—
sured at 10 K.

Plgnlrf;k 1 (ns) | A (%) | & (ns) | Ay (%)
N1 1,390 1.00 90 4,37 10
N2 1,360 0.85 85 5.22 15
N3 1,347 0.82 70 5.95 30
N4 1,375 0.70 63 6.48 37
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Figure 4. Decay times and PL spectra (a) for the sample
N1 and (b) for the sample N3 as a function
of emission wavelength.
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The luminescence properties of IngsGaosAs/IngsAlosAs multiple quantum wells (MQWSs)
grown on IngsAlosAs buffer layers have been studied by using photoluminescence (PL) and
time-resolved PL measurements. A 1-um thick IngsAlosAs buffer layers were deposited on
a 500 nm thick GaAs layer, followed by the deposition of the InGaAs/InAlIAs MQWs. In
order to investigate the effects of InAlAs buffer layer on the optical properties of the MQWs,
four different temperature sequences are used for the growth of InAlAs buffer layer. The
growth temperature for InAlAs buffer layer was varied from 320°C to 580°C. The MQW:s
consist of three IngsGaosAs wells with different well thicknesses (2.5 nm, 4.0 nm, and 6.0
nm thick) and 10 nm thick IngsAlosAs barriers. The PL spectra from the MQWs with InAlAs
layer grown at lower temperature range (320-480°C) showed strong peaks from 4 nm QW
and 6 nm QW. However, for the MQWSs with InAlAs buffer grown at higher temperature
range (320-580°C), the PL spectra only showed a strong peak from 6 nm QW. The strongest
PL intensity was obtained from the MQWs with InAlAs layer grown at the fixed temperature
of 480°C, while the MQWs with buffer layer grown at higher temperature from 530°C to
580°C showed the weakest PL intensity. From the emission wavelength dependence of PL
decay times, the fast and slow decay times may be related to the recombination of carriers
in the 4 nm QW and 6 nm QW, respectively. These results indicated that the growth
temperatures of InAlAs layer affect the structural and optical properties of the MQWs.

Keywords : Photoluminescence, Time-resolved photoluminescence, Metamorphic, Molecular
beam epitaxy
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