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Abstract We have developed a new way of the constant growth technique to maintain a grating height of
originally-etched V-groove of submicron gratings up to 1.5 um thickness by a low pressure metalorganic
chemical vapor deposition. The constant growth technique is well performed on two kinds of submicron gratings
that made by holography and electron (e)-beam lithography. GaAs buffer layer grown on thermally deformed
submicron gratings has an important role in recovering the deformed grating profile from sinusoidal to V-
shaped by reducing mass transport effects. The thermal deformation effect on submicron gratings made by e-
beam lithography is less than that on submicron gratings made by holography. The constant growth technique

is an important step to realize complex optoelectronic devices such as one-step grown distributed feedback
lasers and two-dimensional photonic crystals.
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Fig. 1. Thermal deformation of submicron gratings from saw-
tooth to sinusoidal shape after thermal annealing.
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Fig. 2. Easily planarized AlGaAs epilayer on thermally
deformed submicron grating.
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Fig. 3. Saw-tooth shaped submicron grating made by
holography and e-beam lithography.
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Fig. 4. Variation of grating profile; (a) as-fabricated, (b) after
HCI etching for l min, and (¢) after thermal cleaning at 720°C
for 7 min.
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Fig. 5. Cross-sectional SEM image of GaAs/Aly;Gag7As buffer grown on a GaAs substrate with submicron gratings followed by
AlysGagsAs/GaAs at the growth temperature of 610, 680 and 720°C. The thin Alg3Gag7As and GaAs layers are used as marker

layers to enable the observation of facet evolution.
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Fig. 6. Cross-sectional SEM image of AlysGa,sAs/GaAs
multilayer with 20 periods grown on the vertical-stacked V-
groove GaAs buffer at the growth temperature of 680°C. The
submicron grating is made by holography.
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Fig. 7. Cross-sectional SEM image of Al 33GageAs/GaAs
multilayer with 20 periods grown on the vertical-stacked V-
groove GaAs buffer at the growth temperature of 680°C. The
submicron grating is made by holography.
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as a function of measuring position on submicron gratings.
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Fig. 9. Cross-sectional SEM image of Alg33GagerAs/GaAs
multilayer with 20 periods grown on the vertical-stacked V-
groove GaAs buffer at the growth temperature of 680°C. The
submicron grating is made by e-beam lithography.
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