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Fabrication technology of the focusing grating coupler using single-step
electron beam lithography
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Abstract

A focusing grating coupler (FGC) was not fabricated by the ’'Continuous Path Control’ writing
strategy but by an electron-beam lithography system of more general exposure mode, which matches
not only the address grid with the grating period but also an integer multiple of the address grid
resolution (5 nm). To more simplify the fabrication, we are able to reduce a process step without large
decrease of pattern quality by excluding a conducting material or layer such as metal (Al, Cr, Au),
which are deposited on top or bottom of an e-beam resist to prevent charge build-up during e-beam
exposure. A grating pitch period and an aperture feature size of the FGC designed and fabricated by
e-beam [ithography and reactive ion etching were ranged over 384.3 nm to 4482 nm, and 05 x 05
mm’ area, respectively. This fabrication method presented will reduce rocessing time and improve the
grating quality by means of a consideration of the address grid resolpution, grating direction, pitch size
and shapes when exposing. Here our investigations concentrate on the design and efficient fabrication

results of the FGC for coupling from slab waveguide to a spot in free space.
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Fig. 1. Schematic illustration of the proposed
FGC's structure.

Thicknoes (A)
s

500 L. . L s L 2 L
2000 3000 4000 5000 €000 7000 8000
Coating spin speed (rpm)

2% 2 Spin seed W3l W& PMDMA FARE
Fig. 2 Resist(PNDMA 930K, 4%) thickness
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Fig. 3. SEM micrograph showing of grating
lines fabricated with (a) rotating the
pattern to 90 degrees (b} without
rotating.
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Fig. 4. SEM micrograph of fine grating
profiles.
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