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Abstract

Modelling methods for the calculation of the insertion loss of S bends and for the design of a
&rectional coupler are compared. Accurate experimental data are available for the analysed
waveguide structures.

The COST (European Cooperation in the Field of Scientific and Technical Research)
project 216 consists in studying the technology and characterization of advanced devices for
optical switching and routing. Within the Working Group "Device Modeling" attention is
focussed on the modeling of optical waveguide switches. As a first effort the group compared
various modeling techniques for the eigenmode analysis of integrated optical ridge
waveguides [1,2]. This paper reports dn a comparative study of analysis methods to calculate
the insertion loss of S-bends and to design a directional coupler. In the case of the S-bends the
wial loss is calculated as function of the radii of the bends and the effect of a transverse offset
between the two curved sections of the S-bend is investigated. For the directional coupler the
coupling length of the parallel guides is calculated and the influence of the S-bends on the
overall coupling of the device is investigated. In order to make a sound comparison between
the numerical and experimental results, much attention was paid to a careful selection of
accurate experimental data. The working group acknowledges the Technical University of
Delft and the Heinrich Hertz Institute for providing these data.

2 Anal res and compared modeling technigu

Two types of ridge waveguides are considered: a weakly guiding one (the HHI guide,
Fig. 1) and a strongly guiding one (the RNL-TUD guide, Fig. 3). S-bends were fabricated for
both types. The directional coupler is based on the HHI guide (Fig 2). The waveguide
parameters for both types are given in Table 1. For the HHI guide the quasi-TE fundamental
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