This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
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using the high-resolution 3D
—wa  printing technique of multiphoton
lithography (MPL; also known as
direct laser writing, DLW).
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Multiphoton lithography (MPL) uses nonlinear excitation to restrict photochemical
reactions in a photoresist to the focus of a laser beam. By scanning this “intrinsically
3D" fabrication voxel through the photoresist, complex three-dimensional microscale
objects can be produced. The high resolution and freedom of design that is achieved

with MPL allows for several ideas to be rapidly Multiphoton Excitation

prototyped and tested.
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We considered stitch-free cores using a clad-only design resulting in encapsulated photoresist
In the interior that is subsequently cured (UV, thermal) following development. These initial
results, combined with the limitless design space afforded by the MPL technique, provide a
promising path forward to develop ultra-wide-field and highly compact imaging devices.

Tapered waveguides attached to Raspberry Pi camera
(lens and filter/housing removed) with optical adhesive.
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Interior of each hollow
guide was coated with
40 nm of atomic layer
deposited platinum.

Here we have demonstrated printing of
waveguides on active semiconductor
devices, demonstrating the ability to align
the printed waveguide to existing features
while not disturbing nearby wire-bonds.
Additionallyy, we show an optical
concentrator device mounted directly to
an imaging sensor (left). Overall, this
project has laid a foundation to realize
| free-form and complex optical
iInterconnects, thereby reducing the risk

Vertical hollow fiber is 0.5 x 2 mm (w x h); 30 micron diameter cores with 50
microns pitch
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