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Conclusion

We have achieved on-chip single-mode AlOx waveguides at a wavelength of 402nm using conventional contact photolithography.
This integrated platform can be used for rapid and low-cost fabrication of prototype. Furthermore, the achieved 5dB/cm propagation
loss are promising for developing a UV platform with complex on-chip optical components.

Introduction

• On-chip waveguide based bio-sensing improves the
detection-limit compared to bulk optics [1].

• Myriad of bio-medical materials can be detected by UV
spectroscopy, e.g. NADH coenzymes and some amino acids.

• To extend the operating range of photonic integrated circuits
to UV wavelengths, new materials need to be explored.

• Achieving low waveguide-loss is more challenging at UV
wavelengths than long wavelengths due to scattering loss ∝
λ-4 and strong material absorption.
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Fig. 1.Extending the wavelength range for integrated 

photonics platform

Fig.2. (a) Evolution of 1st and 2nd TE mode effective index with respect to 

waveguide width at λ =402 nm and 360 nm, respectively. (b) Simulated 

modal profiles of the designed waveguide for λ=402 nm and 360 nm.

Design and simulation

• Atomic layer deposition (ALD)-based AlOx layer is used as
waveguiding layer, due to its precisely-controlled
thickness, wide bandgap and low absorption [2].

• Single TE-mode operation provides higher spectral
resolution for spectrometry compared with multi-mode.

• Cut-off widths for single mode operation are 1.19 μm and
1.15 μm, for λ=405nm and 360nm respectively.

• A waveguide width of 1.1 μm is chosen to be compatible
with the conventional contact optical lithography.

Figure 3. (a) Optical images of the scattered light from a spiral waveguide 

at a wavelength of 402nm, (b) Cross-section of the corresponding AlOx

waveguide imaged by a scanning electron microscope, (c) Averaged 

intensity profile of the scattered light at the input and output of the spiral. 

The total length of the spiral equals to 1.6 cm.

Experimental results and analysis

• Single mode propagation at UV/violet wavelengths is
achieved with AlOx nanophotonic waveguides.

• ~5dB/cm propagation loss at λ =402 nm is estimated
by analyzing the decay of the scattered light from AlOx

spiral waveguides.

• Using SiN as hard mask and BCl3/Cl2/Ar mixture as
etching gases in ICP-RIE results in high anisotropy
etching.


