Study of As-rich interfaces with exponentially decaying As
content within InAs/AISb superlattices
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Highly strained interfaces may exist between InAs and AISb layers grown by MBE [1]. The
composition and thickness of the interfacial layer influence strongly the electronic properties
of InAs/AISb based structures. However, they are hard to characterize and nominally
identical growth run may give very different interfaces in different MBE systems.

In this work, we study the influence of As flux interruption procedure on the unintentional
incorporation of As into AISb layers. This effect can significantly alter the strain distribution
in AISb barrier by changing it into compositionally graded AIAsSDb layer. In the first stage,
the As flux temporal dependence was measured during mock growths, inside Veeco GEN10
MBE system using a beam flux monitor (BFM) at wafer position. A storage scope was used
to record the BFM signal at 2ms intervals. When the As beam was interrupted, instead of
abrupt flux drop, exponential decay was observed. An excellent fit was obtained using double
exponent function (Fig. 1). As expected, very abrupt flux termination was observed with
closing Sb shutter. Subsequently, three samples of 200A/150A InAs/AlSb superlattices with
5 repeats were grown on InAs(001) substrates at 420°C using Asy. ldentical shutter/valve
sequence was used as during the mock growths. When the deposition was switched from
InAs to AlSh, at the shutter closure, the As cell valve setting was kept unchanged for sample
A, decreased to achieve 80% flux reduction for sample B, and fully closed for sample C.
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Fig. 2 XRD scanning results of Sample A (black), B (blue) and C (red). Same target structure applies
to all three samples. The only variable is As valve setting: Sample A — open; Sample B — As flux
decreased by 80%; Sample C — fully closed.
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Fig. 3 Curve fitting results for As flux reading after closing shutter only or shutter & valve using
addition of two exponential decay functions.



XRD Fitting Result for Sample A
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Fig. 4 XRD scan results of Sample A compared to simulation results. Sample A can be fitted with 1
ML of Ino72Alo28AS072Sho 28 at the interface and AlAs,Shi.y, with y decreasing exponentially from
0.470 to 0.067, replacing AlSb layer.

XRD Fitting Result for Sample C
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Fig. 5 XRD scan results of Sample C compared to simulation results. Sample C can be fitted with 1
ML of IngssAlo4sASossShoas at the interface and AlAsySbs.y with y decreasing exponentially within
the targeted AlSb layer.



