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Figure 1, (a) PL spectra (20 K) and (b) Hall effect re—
sults (77/300 K) obtained from an undoped
and four Be—doped p—GaSb epilayers with
different doping densities.
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Figure 2. PL spectra dissolved into 3 Gaussian curves
of four Be—doped p—GaSb epilayers com—
paring with an undoped p—GaSb PL spec—
trum,
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solved by Gaussian fit,
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Table 1. Activation energies (20 K) and origins of acceptor levels existing in undoped and Be—doped p—GaSb/GaAs
epitaxial layers,

Levels PL Energy (eV) AE (meV) Origin Comments
DA 0,732 78 [Gasgp—Sbgal u—GaShb
A 0,778 32 [Gasy)
- u—GaShb
Be™ 0,787 23 [Gasp—Bega)
p—GaSb:Be
Be 0.794 16 [Begal
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By investigating photoluminescence (PL) spectra (20 K) of undoped and Be-doped p-type
GaSb/GaAs epilayers, the origin has been analyzed by the change due to doping density.
We have observed that the PL peak shifts to higher energy and the full-width half-maximum
(FWHM) decreases with increasing the doping density below ~10'" ¢cm™, contrasted to shift
to low energy and increasing FWHM above the density of ~10"" em™. From the variation
of the integrated PL intensities of three peaks dissolved by Gaussian fit, it has been analyzed
that, as the density increases, the Be[Bega] acceptor level (0.794 eV) reduces, whereas the
intrinsic defect of A[Gasy] (0.778 eV) enhances together with a new Be* level (0.787 eV)
locating between A and Be. We have discussed that it is due to coexistence of the Be acceptor
level (AE=16 meV) and the complex level (AE=23 meV), Be*[Gas,-Bega] combined by Be
and A, in Be-doped p-GaSb, and that the level density of Be[Beg.] may be reduced above

~10" e¢m™.

Keywords : Gallium antimonide, Beryllium dopant, Complex level, Photoluminescence spectra,
Hall effect
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