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Large-area, low-temperature deposition of dense and transparent silicon nitride
layers using bias-controlled, high-rate PECVD
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Recently, there is an increasing demand for hard and scratch-resistant coatings of

displays, windows, lenses etc. with superior optical properties as well as for

pinhole-free, electrically insulating and sometimes transparent barriers for

(opto-)electronic devices operating under either dry or humid conditions. The

combination of these superior properties must be achieved on substrates held at the

required low temperatures, if the degradation of temperature-sensitive substrate

materials shall be avoided.

Here, we report on the plasma-enhanced chemical vapor deposition (PECVD)

processing of near-stoichiometric amorphous silicon nitride (a-SiN

x

:H) films

well-grafting on various substrates held at temperatures below 100 °C. While some of

the results have been reported by others previously, we focussed on the technological

implementation on the industrial scale. In this context, high throughput and cost

efficiency has been achieved through the use of linear microwave (2.45 GHz) antenna

arrays and radio-frequency (13.6 MHz) substrate biasing, as well as large substrates

(substrate area up to 1000 mm × 1000 mm) employed in large inline systems.

Transparent and dense, near-stoichiometric films (refractive index n of up to 1.86,

extinction coefficient ε below 0.002 at 400 nm) have been processed with a rate of

about 2 nm/s from silane and ammonia precursors. Although the layers can be up to

two microns thick, the film stress can be maintained at a low level between +100 MPa

and -250 MPa. Peel strengths above 1 N/cm

2

 on plastics, epoxide resins, glass,

sapphire and metals (e.g. copper and tin alloys) are a sign of a good grafting of the

coating on various surfaces.

The inline processing of multilayers combining either silicon dioxide, aluminium oxide

or silicon carbide and silicon nitride layers provides scratch-resistant, anti-reflective

coatings for which a reduction of the reflectivity to below 3 % for uncoated glass and

uncoated sapphire substrates is observed.
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