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Efficient integration of novel ultracompact light sources and photodetectors is paramount for
next-generation energy-efficient photonic integrated systems such as neuromorphic
computational chips. However, integration of these photonic devices in emitter-receiver
communication circuits remains challenging. 3D waveguides have been proposed as
promising devices for on-chip optical interconnects [1]. Here we report versatile long, air-
cladded suspended 3D polymer waveguides (OrmoCore), reaching 900 pm in length without
intermediate mechanical support structures, suitable for on-chip out-of-plane light routing.
This is achieved by applying a zig-zag voxel trajectory to the TPP microprinting. The
waveguides show optical transmission losses of 1.93 dB mm™ at A=635 nm, and of 3.71 dB mm
T at A =830 nm in range of GaAs-based microLEDs spectral emission. Crossing waveguides are
arranged in a 3D superposition along the perpendicular direction to the substrate allowing for
more complex interconnect networks. Furthermore, we devise an alignment method using the
same laser source for sample imaging and fabrication, allowing accurate TPP 3D printing on
microstructured chips. As a proof of concept, we optically interconnect two GaAs-based
microLEDs via a microprinted 3D polymer waveguide. Such interconnected systems can serve
as building blocks for future complex integrated heterogeneous photonic networks.
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