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Abstract
The direct bandgap emission from strained GeSn is observed in the photoluminescence spectra and the intensity is enhanced by

Al2O3/SiO2 passivation due to the field effect. The electroluminescence of the direct bandgap emission of strained GeSn is observed
from the Ni/Al2O3/GeSn metal-insulator-semiconductor tunneling diodes. The emission wavelength of photoluminescence and
electroluminescence can be tuned by Sn content.

 No defect is observed in cross-sectional TEM images.
 The Sn concentration of 4 8% is measured by EDS which is The Sn concentration of 4.8% is measured by EDS which is

consistent with the XRD result.
 The Ge0.952Sn0.048 layer is fully compressively strained to Ge.
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The XRD peak of GeSn shifts toward Ge at RTO temperature
greater than 400oC, indicating Sn segregation/diffusion occurs
greater than 400oC 3 4

As compared to bare Ge/GeSn/Ge, the sample with SiO2/Al2O3

stack has the strongest PL intensity
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greater than 400oC. 3 4stack has the strongest PL intensity.
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A positive flat-band voltage shift is observed.
SiO2/Al2O3 has additional negative oxide charge which is

estimated to be 2 x 1012 cm-2 by C-V curve. 5 6

Ge cap was removed to have electrons accumulated in the GeSn
layer for the enhancement of EL from GeSn.
The photons are emitted from the edges of the gate electrodes at

sufficient accumulation bias
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The EL emission peak can be tuned by Sn concentration.
The peak at 780meV in the PL spectrum does not appear in the EL

spectrum because the electron-hole radiative recombination occurs in
the quantum wells.

At the positive gate bias (accumulation), the holes in the Ni gate 
electrode tunnel to the Ge cap through ultrathin Al2O3 and recombine 
with electrons in the accumulation region radiatively in the Ge cap.
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