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Abstract 
Since the 60's integrated optics has been forecasted a promising future. Almost 
thirty years after photonic components were first proposed, their usage in actual 
products is still very low. However, this will change as steadily increasing 
bandwidth needs ask for optical transparency in the networks. This development is 
accompanied by increasing demands for design and modelling tools. This paper 
gives an overview of tools used in photonic components design. 

Introduction 
There are two developments that are largely changing the face op optical tele-com

munication. One is optical amplification; Erbium Doped Fibre Amplifiers (EDFA) and, 
to a lesser extent, Semiconductor Optical Amplifiers (SOA) are now commercially avail
able and paving the road for repeaterless, optical transparent, fibre communication. The 
other development is Wavelength Division Multiplexing (WDM). In this scheme multi
ple wavelengths are used to simultaneously transport (and route) large amounts of data 
over fibre. The combination of the two is expected to deliver affordable solutions for high 
bandwidth demands at low prices, potentially through upgrades of installed fibre-links. 
As a side effect the research on and development of photonic components, notably 
wavelength (de-) multiplexers and optical transparent switches, is increasing. This is re
flected by a growing demand for design and modelling tools. Since developing such tools 
is time-consuming and expensive, and since the requirements that these tools have to 
meet are high, commercial software is increasingly finding its way towards customers 
[1]. 

The design trajectory 
In order to make an inventory of the required design tools for photonic components 

one has to know what the design process looks like. Figure 1 shows an attempt to generi
cally describe design processes [2] . It depicts various phases of a highly iterative design 
process as well as the required CAD tools. Ideally the process starts from a clear few of 
the optical functionality that has to be implemented as well as the associated fundamental 
requirements (1). The modelling in (2) is preferably analytical and serves to elucidate the 
basic device principle. In this phase models are build on an adhoc basis and may lack 
generality. Perturbation theory (e.g. Coupled Mode Analysis, CMA) can be used as a 
starting point. In (3) more general simulation tools, which are preferably not based on the 
assumptions made in (2), are used to get insight into higher order and potentially detri
mental effects. In this phase one needs powerful and accurate numerical tools such as 
Finite Difference (FD) or Finite Element (FE) mode-solvers, Beam Propagation Method 
(BPM) and Eigen-mode Propagation (EP) techniques. In this phase the design is opti
mised resulting in a set of requirements to be matched by the materials and fabrication 
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