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Gallium nitride (GaN), a wide direct band gap IlI-V
compound semiconductor, is an excellent and
attractive material for electronic and optoelecicon
applications.

In recent years, GaN-based optoelectronic devices
such as light emitting diodes (LEDs) and laser d#&d
(LDs) operating in the green to violet range of the
visible spectrum, as well as in the blue to ultodet
wavelength regions, have been intensively studied
and are also commercialized.

In order to achieve high device performance, low
resistance ohmic contact on both n- and p-GaN is
critical and essential in the device process step.
Besides, it is much more difficult to obtain low
resistance ohmic contacts petype GaN than ta-
type GaN, since the carrier concentrationpagbaN
cannot be increased to a degenerated level by gopin
and the metal with a sufficiently high work functio

to form an ohmic contact tp-GaN is not practically
available.

Consequently, many studies have been carried out to
improve the poor electrical performance. Several
schemes employing multilayer of metal thin films,
such as Au/Ni, Ti/Pt/Au, and Ru/Ni, have been
investigated and used as the transparent contget on
type GaN [1-6]. Generally speaking, due to its Iowe
contact resistivity and higher transparency, théNAu
system is most commonly studied and commercially
adapted as ohmic contact peGaN films up to the
present.

There are several models explaining the drastip dro
in contact resistivity for the Au/Ni ohmic contatct
p-GaN [4, 5, 6]. The exact mechanism on the
formation of ohmic contact t@-type GaN is still
unclear and controversial [7].

Furthermore, there are still some limitations remadi

for the Au/Ni system, such as the problem of curren
spreading (for thinner contact layer), the optical
transparency (for thicker contact layer), as weltlze
poor thermal stability. Thus, new materials of
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transparent conductive oxides, such as indium-tin
oxide (ITO) or zinc oxide, are the promising
candidates for further contact improvements [8].

To explore the microstructural characteristics &md
elucidate the performance as well as the formation
mechanism of the heat treated ohmic contacp-to
GaN, cross-sectional HRTEM and other related
microanalysis techniques were employed in this
work.

Preliminary results show that after heat treatnient
the oxygen ambient, well-defined solid state epéax
growths take place in the Au/Ni ohmic contactmn
GaN (Fig. 1), resulting in better contact perforcan
Further studies concerning about the effects of the
heat treatments, the phase evolution of alloys, the
crystallographic relationships of the contact layer
and the chemistry at the interfaces, etc. will be
presented in details.
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Fig. 1 After heat treatment in the oxygen ambient, welirted
solid state epitaxial growths take place in the Mubhmic
contact on p-GaN (Figure 1), resulting in better contact
performance.
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