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Thickness? Spectroscopic Ellipsometry
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Output of a GD-OES analysis
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R. Escobar Galindo, E. Forniès and J. M. Albella (2005). J. Anal. At. Spectrom., Vol 20, pp 
1131-1138 



Principle of GD-OES
� In analytical GDs the sample is mounted

outside the plasma chamber.

� The Ar plasma is confined inside a cylindrical
anode and the sample is placed outside,
acting as the cathode.

� Ar+ ions are accelerated towards the surface
of the sample and they sputter it.
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of the sample and they sputter it.

� The same plasma excites the sputtered
species and light emission is observed.

� The real time measurement of the emitted
light with an optical spectrometer therefore
gives a depth resolved profile of the
investigated material.



Until now depth = calculation
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■ Pure Ti layers deposited by two different sputtering techniques →
different density – not easily taken in account by software.



The Analytical Scientist –May 2014
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Constraints and Challenges
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● Limited access to the crater: necessity of a contactless measurement.

● Necessity to avoid any « light-loss » during the spectroscopy analysis.

● Nanometric precision.

● Possibility to retrofit!  



Technical solution: DIP
■ Interferometric method.

■ Relative measurement between the crater and the surface close to the crater. 

■ Red laser diode (~635 nm +/- 5 nm), no interesting spectroscopic line in this spectral region.
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Outputs from the interferometer
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Experimental setup 

Ref: article submitted in 
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Ref: article submitted in 
JAAS



Case 1: Bulk sample

■ The simplest case: Only one reflecting surface
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Case 2: Multilayered sample

■Only one reflecting surface at a time
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Example : PVD coating

© 2015 HORIBA, Ltd. All rights reserved.



Accuracy
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Comparison with Ellipsometry

• GD + DIP

■ Sputtering
■ Fast Elemental Depth Profile
■ Depth by Interferometry

• Ellipsometry

■ Change of polarization state
■ Very sensitive and ideal for complex

materials (anisotropy, gradients etc) ; 
importance of modelling. 
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■ Depth by Interferometry
■ One laser wavelength
■ Needs reflective surface/interfaces

■ Best nm ! 

importance of modelling. 
■ Multi wavelengths
■ Needs transparent/semi transparent 

layers
■ Non destructive, possible in situ 
■ Best Å !
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� Optical technique coupled to standard GD 

� Differential Interferometry

� Ideal for reflective samples

DIP Summary
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� Ideal for reflective samples

� A new tool for thickness determination
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