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We analyze the Arrayed Waveguide Grating (AWG) response on indium phosphide (InP) membranes on silicon

(IMOS) technology. The model is based on an analytical approach [1] that provides a better accuracy than the

Gaussian approximation for similar simulation times.

Introduction

The IMOS photonic integration technique, based on the use of an indium phosphide membrane on top

of a silicon chip, has advantages such as the possibility of integrating active and passive devices with

approximately the same dimensions as silicon on insulator (SOI) technologies [2]. The cross-section

consists of a silicon substrate, a 1850 nm height layer of silicon dioxide and the InP membrane (300

nm height) where the waveguides will be fabricated.

Design and simulation

Simulating AWGs with such high index contrast (HIC) is very difficult, due to the lack of an effi-

cient numerical method where analytical approximations are still valid. In this work, we successfully

developed an analytical method that can simulate the AWG accurately in a few seconds. The main

idea is to reduce the 3D waveguide to a 2D waveguide applying the effective index method. Then,

the field profile can be approximated as cosine and exponential functions. This method is not usually

suitable for HIC structures, but in our case the use of shallow waveguides as inputs/outputs, where

the approximation holds, enables us to apply it. For this reason, all the approximations used in [1]

are still valid and the analytical model is applicable. As a comparison, Fig. 1 shows the real field

profile obtained from a commercial software using the Film Mode Matching (FMM) method and the

approximated field. An example of simulation using this analytical model is shown in Fig. 2. The

comparison between simulations using the real profile and the analytical approach shows a very good

match.
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Fig. 1.: Field profile approximation
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Fig.2.: Comparison between simulations

In conclusion, the analytical model provided in [1] is suitable for IMOS AWGs when using shal-

low waveguides as input/outputs, obtaining a good approach in a few seconds.
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