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Abstract

We fabricate thermally stable and low resistance Ru ohmic contacts to n-ZnO:Al (3 X 10"® cm™), grown by specially
designed dual target sputtering system. It is shown that the as-deposited Ru contact produces a specific contact
resistance of 2.1 X 10° Qcm’. Annealing of the Ru contacts leads to the improvement of current-voltage characteristics.
For example, annealing of the contact at 700°C for 1 min produces a contact resistance of 3.2 X 10° Qcm’. Furthermore, the
metallisation scheme is found to be thermally stable: the surface of the contact is fairly smooth with a rms roughness of
1.4 nm upon annealing at 700°C. These results strongly indicate that the Ru contact represents a suitable metallisation
scheme for fabrication of high-performance ZnO-based optical devices and high-temperature devices. In addition,
possible mechanisms are suggested to describe the anncaling temperature dependence of the specific contact resistance.
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edge peak at 380 nm without deep level
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2% 3. The 6-2 6 scanning of the n-ZnO layer on
sapphire (0001) substrate rapid thermal annealed
at 900°C with inset of ¢-scanning along the
azimuthal circle at the (10~12) peak of the
ZnO layer.
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3% 4. |-V characteristics for the Ru contacts on
n-ZnO. The as-deposited and annealed
contacts exhibit linear |-V behaviour. It was
shown that the |-V characteristic is improved
with increasing annealing temperature up to
700°C.
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I8 6. The GXRD plot of (a) the as-deposited sample shows Ru (100) and (101) phase. That of (b) the 700°C
annealed sample for 1 min, showing the formation of RuQ. phase.
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22l 8. The AFM images of the {a) 700°C 1 min annealed Ru contact and (b) 700°C 10 min annealed Ru
contact. The surfaces of both samples are very smooth with rms roughness of 1.4 nm and 1.9 nm,

respectively.
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