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Study of the Ohmic Contact of GaSb-Based Semiconductor Laser
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Abstract In order to improve the power efficiency and reliability of GaSh-based semiconductor lasers, the formation
mechanism of ohmic contact of GaSh-based semiconductor lasers is investigated and a new four-layer metal structure
(Ni/AuGe/Mo/Aw) is proposed. Au/Mo/AuGe/Ni/n-GaSh annealed at 150 C ~450 C is studied. The results show
that the new structure has good ohmic contact characteristics with a low contact resistance, which is conducive to
improve the power efficiency of the semiconductor lasers. It is revealed that the atom in-diffusion is decreased and
the new metallization has a smooth surface morphology by the analysis of Auger electron spectroscopy. which
contributes to improve the reliability of GaSh-based semiconductor lasers.
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Fig. 1 (a) Structure of Au/AuGe/Ni/n-GaSh;
(b) structure of Au/Mo/AuGe/Ni/n-GaSh
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Fig. 2 Four-probe schematic diagram
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Fig. 3 IV measurement of Au/Mo/AuGe/Ni contacts to
n-GaSb after deposition and after annealing at
250 C for 10 min
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Table 1 Contact resistance of the structures with and

without Mo for different annealing temperatures

Temperature / C 150 250 450
With Mo / ) .
) 1.28X107*% 2.33X10°° 4.61X10"
(Qecm®)
Without Mo / ]
) 1.19X107* 5.72X107* 5.24X107°
(Qecm®)
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Fig. 4 AES analysis of the GaSbh-based

semiconductor laser
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Fig.5 STM analysis of the structure without Mo after

deposition and annealing at 350 C for 10 min
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Fig. 6 AES analysis of the GaSb-based semiconductor laser
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Fig. 7 STM analysis of the structure with 60 nm Mo

after deposition and annealing at 450 C for 10 min
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