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The ITI-V compound GaAs is one of the most important substrate materials for semi-
conductor lasers and integrated optics, and the new techniques for processing GaAs are
very interesting.

The thermal oxidation process of GaAs was carried out in the usual diffusion furnace
in an atmosphere of air at about 495°C. We found that the relation between oxide thick-
ness and oxidation time is linear for long oxidation periods at 495°C. The estimated
growth rate is about 340 A /hr. We measured the x-ray diffraction spectra and infrared
absorption spectra of the native thermal oxide film on GaAs. - These experimental results
show that the oxide film has y-Ga,O; structure which seems to be consistent with Mur-
arka’s inference. :

Besides, we also carried out the experiment on GaAs-GaAlAs epitaxial wafers, we
found that under the same conditions, the thermal oxidation rate on GaAlAs is much
slower than that on GaAs. This is contrary to Tsang’s observation.

The Cr-Au metal film was evaporated in a vacuum chamber at about 1 X 10~° mmHg.
The thickness of Cr and Au layers were about 1000 A and 5000 A , respectively. The Cr-
Au film was then etched to form a stripe pattern by the convenient photolithography and
was used as a mask for the oxidation. The width of a metal stripes was 20 wm or 8 wm.
Those areas of GaAs surface which were exposed to the air are oxidized at high tempera-
ture, but, in the main, the stripe-regions covered by metal films were not. Under the
metal mask, we found that some lateral oxidation occured at both edges of each stripe=
region. The width of the lateral oxidation was almost the same as the thickness of the
oxide film. The actual width of stripe-region was thus narrower than that of the metal
mask, for example, we can obtain a stripe width of either 4 um or 2um from a metal mask
of width 8 um by controlling different oxidation times.

We also measured the specific contact resistance of Cr-Au layer on p-type GaAs
after thermal oxidation. It was of the order of 5x107—8 X 1575Q« cm?. This fact me-
ans that the evaporated Cr-Au film acts not only as a mask of thermal oxidation but also
as an ohmic contact on p-type GaAs. This is very useful for the fabrication of semicon-
ductor lasers and other active devices in integrated optics.

We have made stripe geometry GaAs-GaAlAs DH lasers by selective thermal oxida-
tion technique. The stripe widths are 20um, 12um, 4um and 2um, respectively. The la-
teral optical confinement of the stripe lasers was verified by the observation of the near-
field pattern. We also obtained the optical waveguides on GaAs-GaAlAs-GaAs hetero-
structure by selective thermal oxidation technique. Rectangular GaAs waveguides were
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formed under the metal mask when the front of oxide film reached the interface between
GaAs and GaAlAs epi-layers, and two end-faces of the guides were formed' by the clea-
vage process. The guiding was inspected by a He-Ne laser lasing at 1.15 um. The
optical confinement of optical waveguide was also verified by the observation of the near-
field pattern of the guide. The characteristics of this type of DH lasers and the perfor-
mance of optical waveguides are being further investigated experimentally and theore-
tically.
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