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Direct EB patterning of functional oxide mask on periodical mesa-structures
applied for well-ordered GaAs nano structures
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Fig.1. Schematic illustrations for fabricating GaAs nano pyramid array (NPA). (a, d, e) Prior to NPA fabrication, v-groove grating structures on GaAs
(100) were fabricated via 1°° EB direct writing using an line scan pitch of 240nm at 150nm beam diameter (4kV) and 0.5mC/ecm” dose. The thermal
selective etchin%dwas conducted at 650°C for 4 hours under As, flux of 0.75ML/sec. (b, f, g) For fabricating NPA, the v-groove structure was used as a
template. The 2" EB direct writing was employed on the 3nm-thick oxide of non-planer {110} facetted planes. The 2™ EB scan direction was 90° off
from the 1% direction using the same 150nm beam diameter (4kV) and 0.6mC/cm” dose. The 2™ thermal selective etching was conducted at 650°C for
1.5 hours under As, flux of 0.75ML/s. (c) A representative SEM image of the fabricated NPA (45° tilted). An opposite sides of the facetted {110} planes
are covered with Ga,0, oxide mask while the others are pristine GaAs {110} planes.
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