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Abstract The effect of growth interruption on the surface roughness of high indium content InGaAs
layer growth by molecular beam epitaxy(MBE) is studied. In order to smooth the interface, either one
monolayer of GaAs or one monolayer of AlAs are deposited, followed by growth interruption at both
sides of the InGaAs layers. The photo-duminescence (PL) demonstrates a significantly improved inter-
face quality for high indium content InGaAs quantum well (QW) when smoothed by one monolayer
GaAs deposition, followed by 15 second growth interruption compared to those grown without smooth-
ing or with AlAs monolayer deposition and interruption. The optimized smoothing is obtained for a
growth interruption time between 15 and 30 seconds at a growth temperature of 490°C. Clear improve-
ment of interface smoothness, continuity and structural defect density at the interface between high indi-
um content QW and the GaAs barrier is observed by cross—sectional high resolution transmission elec-
tron microscopy (XHRTEM).
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Fig. la. Schematic diagram of four quantum well struc-
tures grown by MBE to investigate interface
smoothing for high indium content InGaAs lay-
ers. The sequence of QW interface smoothing
(boxed areas) is detailed in figure 1b.

Fig. 1b. Schematic diagram of interface smoothing se-
quence.

Table 1. Six different growth conditions of QW
samples
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Fig. 2. 77K PL spectra for the quantum wells grown at
{a) 490°C and (b) 530°C. At each growth temper-
ature, the interfaces were prepared with three
different growth conditions for smoothing the
interfaces between InGaAs quantum wells and
GaAs barriers. Two different PL excitation
powers of 1.16 and 1.7 watts were used.
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Fig. 3. Cross-sectional high resolution TEM images of
four InGaAs quantum wells with 20, 30, 40,
and 50% indium composition grown at 490°C.
The quantum wells were grown (a) with GaAs
plus interruption and (b) without interface
smoothing.
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Fig. 4. Expanded high resolution TEM views of two
high indium content QW(50% and 40% from
the top). The quantum wells were grown {a)
with GaAs plus interruption and (b) without in-
terface smoothing.
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Fig. 5. PL peak intensity of 30% InGaAs QW versus
growth interruption time. The PL excitation
power is 1.16 watts.
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