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Abstract 

Silicon oxynitride layers grown by Low Pressure Chemical Vapor 

Deposition have been optimized towards high uniformity in thickness 

and refractive index. These layers have been applied as passive 

waveguides in phase-matched second-harmonic generating devices . 
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1. Introduction 

In recent years, research on blue, low-cost light sources was encouraged by the · 

need for commercial systems operating at short wavelengths for high-density data 

storage in the CD industry[1J. Second-harmonic generation (SHG) from AlGaAs laser 

diodes is one of the generation principles of blue light. In this field, planar optical 

waveguides are the low cost alternative fof expensive frequency doubling crystals[2]. 

For the realization of efficient second-harmonic generating devices, material with 

high second-order optical non-linearity is required. Tetranitro-tetrapropoxy-calixarene 

(calix) fulfills this requirement and is therefore chosen for application. A second 

condition for efficient SHG is the phase-match (PM) between the fundamental and 

second-harmonic light beams. As a consequence of the PM-condition there are severe 
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Figure 1 Schematic view of applied 

planar waveguide structure 

requirements for homogeneity of tl1e 

relevant material properties and uniformity 

of the dimensions of the waveguiding 

structure. Of these requirements, that 

concerning the thickness unif onnity, can be 

hardly obeyed by calix. The non-unifo1n1ity 

can be less crucial, if calix is applied as a 

cladding layer and the uniformity 

req11irement is taken over by a core layer 

consisting of a passive material like silicon 

oxynitride (SiON) grown by low pressure chemical vapor deposition (LPCVD). Since 

this approach is based on the insensitivity of the design to layer parameters with large 
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