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Trace Analysis on Surfaces
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To characterize silicon-surfaces, a high sensitive multi-element analytical method,

known as vapour phase decomposition (VPD) was developed and is used since more

than 20 years to measure the concentration of trace metals on silicon surfaces. It is

an optimized method to analyse the contamination on a sample surface and is

suitable for wafer surfaces or any other coated surfaces.

The method uses hydrogen fluoride vapour to decompose and release metal

contaminants from a surface oxide. These metals are then collected by rolling a small

droplet of diluted acid solution over the wafer surface. This can be done automatically

or manually. Also special segments or any geometrical shape on the surface can be

analysed. The droplet is then dried to increase LoDs. Afterwards the solution is

dissolved again and could be analysed either with TXRF or ICP-MS.

Using the VPD-principle, it is possible to analyse all industrial produced wafer sizes

for semiconductor or solar applications and also textured wafers.

Beside wafers most other surfaces could also be analysed with this method.

With the equipment in our cleanroom-lab (class 100), we are able to detect the

contaminations with two ultra-sensitive techniques TXRF and ICP-MS, using flow

injection (FI) sample introduction.

Potentially, 60 elements can be measured with detection limits ranging from

10

8

 to 10

11

 atoms/cm

2

. Typically surface concentrations of trace metals on silicon

wafers with native oxides and dielectric oxides were measured and presented.

Both methods enable a highly accurate ultra-trace analysis over the entire wafer

surface and are also suitable for silicon bulk etching, gallium nitride wafers, silicon

oxide layers and also for silicon nitride layers.

Regular round robins comparing different methods guarantee sustainable and

reproducible quality on the highest level.
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