[image: image1.png]


College of William and Mary
Technology Transfer Office

Title (and Case Number) of Invention   

SILICON OXYNITRIDE COATING COMPOSITIONS (0709)
Inventors

Nimel Theodore

Dennis M. Manos

Brian C. Holloway
Applications

This invention describes silicon oxynitride coatings useful in both low voltage and high voltage applications.  The methods described in this invention are particularly useful:

1. for low-temperature deposition of silicon oxynitride as a dielectric for silicon chips;

2. as arc-free, field suppression coatings for stainless steel electrodes; and
3. in photovoltaic cells, as a coating that reduces reflection and provides good surface passivation.

Summary

A novel, RF inductively-coupled nitrogen plasma-based reactive sputtering was developed to deposit high-purity silicon oxynitride coatings.  This method is capable of coating large, contoured substrates and uniformly coating flat substrates up to 8” in diameter at low temperatures (<200° C).  The method can also be used to create graded silicon oxynitride compositions by altering the nitrogen plasma pressure without having to interrupt the deposition process. 
As silicon wafer processing has increasingly advanced into nanometer-scale dimensions, there is a need for an insulating dielectric that is better than silicon dioxide and will not leak electrons when the transistor thickness is less than 125 nm.  Many dielectrics have been proposed, one of which is silicon oxynitride, which has the potential to cost-effectively fill this need because it is a stronger dielectric than silicon dioxide, and requires similar processing methods to those currently used with silicon dioxide.  However, existing methods to deposit high-purity silicon oxynitride require high temperatures that are not tolerated by the desired photoresists.  Accordingly, our low-temperature deposition process provides a significant advantage because it requires no external heat.  
In high voltage applications, this invention provides a superior method for depositing coatings useful in suppressing field emission from contoured surfaces.  For example, a silicon oxynitride gradient coating was deposited on a 6” diameter stainless steel electrode, and at electric field strengths of 31.25 MV/m (125 kV, 4 mm gap), the silicon oxynitride-gradient-coated stainless steel electrode exhibited < 4 pA (detection limit) of electron current.
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