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for double layer integration with Si;N, platform

C. E. Osornio-Martinez, D. B. Bonneville, and S. M. Garcia-Blanco
Integrated Optical Systems, MESA+ Institute, University of Twente, P.O. Box 217, 7500 AE, Enschede, The Netherlands
e-mail: c.e.osorniomartinez@utwente.nl

Abstract

The integration of active-passive material platforms is needed to increase the number of optical components on-
chip, i.e. achieve more functionalities on PICs. Adiabatic waveguide tapers are of great interest for applications that
require short and low-loss transitions between different material platforms. In this work, an Er-doped Al, O,
adiabatic waveguide taper is designed for the integration with the standard asymmetric double stripe (ADS) Si;N,
TriPleX technology. The tolerance of the taper design to fabrication variations is studied in the wavelength range of
980 nm — 1630 nm. The simulated total loss of the final taper design is < 0.1 dB per coupler.

Adiabatic coupler design Mode mismatch loss

* Er-doped Al,O, separated from Si;N, by SiO, spacer (100-300 nm). * Change in effective refractive index in CS(i)-(ii) and CS(iii)-(iv),
* Both waveguides are tapered laterally. result in a mode mismatch loss.
» Taper angles of 0.039° (Si,N,) and 0.057° (Er3*:Al,0, ) Mode mismatch loss as a function of misalighment, variations in
» Taper tips are limited by fabrication resolution. SiO, spacer thickness and Er*+:Al,0, taper width.
Si;N, = Stepper lithography (= 300 nm) | , | 510, spacer thickness
* Er3*:AlLO, = Electron beam lithography (= 150 nm) 200 nm
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