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Optical performance in photonic device manufacturing relies on well-controlled and uniform
residual layer thickness [1]. This is in particular challenging for AR waveguides as they usually
require different fill factors for e.g. in-coupling and out-coupling structures. Usually, the optical
functionality of the waveguide is achieved by structuring polymer layers on top of a glass
substrate with binary, multi-level, blazed or slanted gratings. Direct replication of such patterns
into UV-curing polymers using nanoimprint lithography is well established and has proven to
be a technically and commercially viable way to manufacture advanced photonic elements, such
as AR waveguides [2]. As the refractive index of polymers in the visible spectrum is, up to now,
limited to about 1.9, alternative approaches have been developed using dielectric materials with
refractive indices up to 2.6. To achieve that, a dielectric layer is deposited as an etch mask on
the glass substrate. The layer is lithographically patterned and structures are then transferred
into the high refractive index layer by etching [3].

However, for both approaches with the imprinted layer as functional grating or as an etch mask
to transfer the pattern into a high refractive index layer, a well-controlled and uniform low bulk
layer underneath the imprinted waveguides is of high importance and needs to be adjusted
according to the design of such structures. Inkjet coating offers multiple advantages compared
to conventional spin coating for these applications. It allows printing of different patterns,
different layer thicknesses and even different materials on the same substrate. In addition, the
material consumption is considerably reduced compared to spin coating.

In this work, several process capabilities of inkjet coating will be shown. Results for both inkjet
printed and spin coated substrates will be compared. A low residual layer thickness suitable for
etching the imprinted layer into a substrate will be achieved with AR typical designs addressing
different fill factors. Furthermore, the developments of high refractive index resins suitable for
inkjet and nanoimprint will be investigated.
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Figure 1. Spin coating compared to inkjet coating: AFM showcasing the resolution down to 50 nm
(top: spin coated, bottom: inkjet coated)
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Figure 2. Low and uniform RLT adjusted to the fill factor



