Influence of Strain on InAsSb Composition
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A mixed group-V semiconductor’s composition results from a complex interaction of each
group V element with each other and with the group IllIs. Furthermore, since group V fluxes
are controlled thermally and by valves or flow controllers, precise control is overall very
difficult in mixed group V alloys compared with mixed group 111 alloys.
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Figure 1. The Sb mole fraction as a function of substrate
temperature for two Sb/As ratios. Both graphs share the
temperature axis.

We also observed that the group V
incorporation in INAsSb for the same
Sb/As ratio varies depending on the

degree and sign of the strain.
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Additional data — work in progress
Stacked InAsSb layers on GaSb — Strain influenced incorporation study

We grew two samples with three InAsSb layers. The targeted Sb/As BEP ratios were 0.02,
0.04, and 0.06. For k1306 we started with a nearly lattice matched layer and then increased
the Sb/As ratio in two steps. The order of the layers was reversed for k1330...i.e. we
deposited the highly mismatched, higher Sb content first and then reduced the Sb
concentration for the next two layers. We outline the conditions and measured concentrations
according to x-ray below in the table and schematically in Fig S1. Each layer was 7500 A
thick. The strain values and the sign of the strain are relative to the underlying layer.
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Figure S1. Schematic of the samples.
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Figure S2. XRD scans from the two samples.

overall system pressures vs time corresponding

to the same Sb/As ratios.




Fig S4 shows low-resolution (220) and
e (002) dark field TEM images of k1306.
The defect morphology is consistent with
that expected for compressive strain
relaxation. The curved lines are thickness
fringes. Figure S5 is a high-resolution
image of the top layer, with lattice
spacings corresponding to the InAsSb of

- the composition measured by x-ray.
Compositional inhomogenities are not
Figure S4. TEM sample k1306 with three observed.

compressively strained layers.

Sample k1330 had one compressive layer
on the GaSb substrate, followed by two
tensile layers. Very low resolution TEM is
shown in Fig. S6. The sample relieves strain
by cracking. The cracks begin at the second
interface (where the structure goes from
compressive to tensile) and propagate to the
surface. Figure S7 shows a higher
magnification bright field image. The
compressively strained layer has the
dislocations expected for a highly
mismatched sample. There also unexpected
contrast modulations which may be due to
compositional inhomogenities.

Figure S5. High resolution image of k1306
371pm ) surface layer.
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Figure S6 Sample k1330, showing cracking in
the tensile InAsShb layers.
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Figure S7. Sample k1330, bright field.



