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In this project, the equipment available at the Research Organisation for Nano &
Life Innovation (NTRC) will be used to achieve the initial objectives of the
project. The main objective is to verify the feasibility of fabrication and to
establish at least a rough recipe for the fabrication. With each step of
fabrication to be optimised to reach a sufficient level so that the final device
could be comparable, if not better, of Thin Film Lithium Niobate (TFLN) devices
reported in the literature.
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Experimental

UV lithography with (AZ resists with Maskless Exposure (WS-016)) is utilized for
initial microscale fabrication with dry etching (ICP-RIE (WS-007)). EB
lithography (ARP resist with EBL Exposure (WS-015)) is utilized for more finer
nanoscale pattern and EB Vapor Deposition (WS-003) to create the metal based
hard masks. SEM (WS-012) and Stylus Profiler (WS-021) equipment are utilized
for characterization.

BREER

Results and Discussion

Firstly, it was confirmed that true microscale pattern fabrication using lithium
niobate (LiNbO,) as the WG for the optical devices was feasible using the
equipment available at NTRC. Secondly, regarding the device fabrication itself.
The main problems should be mentioned first. The fabrication is more difficult
than using the standard Si or SiO, materials with the main problems being
sidewall roughness and low sidewall angles. The first test devices fabricated in
UV lithography showed rather low sidewall angles. By switching to EB
lithography, it was observed that a non-conductive layer was required and that
the sidewall angle showed some improvement. In order to obtain even higher
values, a metal-based mask was considered at the cost of slightly rougher
sidewalls compared to the previous mask consideration. In order to improve the
sidewall roughness, it was also confirmed that post-cleaning works to some
extent. To achieve the the target sidewall angle values and smooth sidewalls,
the dry etch conditions, the metal mask preparation and the post-cleaning have
to be carefully optimised. *At the current stage no public results were
presented/published.”
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