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Introduction
Coatings on glass are extensively used in multiple domains from thin 
films PV cells to optical coatings, IR protective layers on windows to gold 
coatings on the HORIBA Scientific SPRi prisms! 

Figure 1: HORIBA Scientific SPRi chips

Multiple deposition techniques are used to coat glasses (PVD, sol gel 
dip coating, CVD etc – Ref 1). GDOES permits to rapidly obtain the 
elemental depth profiles and assess the quality of the coatings and the 
reproducibility of the selected deposition technique (Ref 2).

Figure 2: Depth profile of a SPRi prism featuring the Au top layer on a sublayer on glass

Instrumentation
The GD Profiler 2 couples an advanced Pulsed RF Glow Discharge Source 
to a high resolution, wide spectral range Optical Emission Spectrometer. 
RF is of course mandatory when non conductive samples are to be 
measured but RF only is not sufficient as induced heat could be generated 
on the sample during the measurement leading to unwanted diffusion of 
elements. This is why pulsed RF (with patented automatic matching in 
pulsed mode) is crucially important for coated or treated glasses  analysis 
(Ref 3 & 4).

Figure 3: GD Profiler 2 instrument

Abstract: Some examples of elemental depth profiles of films on glass are shown coming from published data and results from the GD days illustrating 
the capability of the Pulsed RF GDOES instrument in this domain. 

Key words
Coatings on Glass, GDOES, Pulsed RF. Fast elemental depth profiling, Glow Discharge Optical Emission Spectroscopy

Analysis of films on glass by 
pulsed RF GDOES

Application 
Note

Material Science
GD32



Results
The first result is from Ref 2 in which titanium oxy-nitride films are studied 
as energy efficient glazing.

Figure 4: Pulsed RF GDOES profile of a TiON film on glass (from ref 2)

The second measurement has been shown at the 7th GD day (Ref 5). 
The sample is a Rugate filter with 46 periods of SiO

2
/Ta

2
O

5
 on glass. The 

depth resolution here was better than 50 nm at 9 µ sputtered depth! 

Figure 5. Pulsed RF GD-OES intensity-time-profile and  
FE-SEM micrograph 

Conclusion
Pulsed RF GDOES is a valuable technique for fast elemental depth profile 
of coated and treated glasses. It is capable to measure all elements with 
excellent depth resolution and provide information on layers composition 
and thickness, diffusions or contamination at interfaces.

References
1) « Thin films on glass” Back & Krause. Springer.
2)  « Synthesis and energy modelling studies of titanium oxy-nitride films 

as energy efficient glazing”. Michael E.A.Warwick, Geoffrey Hyett, Ian 
Ridley, Fathima R.Laffir, Celia Olivero, Patrick Chapon, Russell Binions. 
Solar Energy Materials & Solar Cells 118(2013)149–156

3)   “Determination of sodium migration in sol–gel deposited titania 
films on soda-lime glass with r.f. glow discharge optical emission 
spectroscopy”. B. Yuksel, E.D. Sam, O.C. Aktas, M. Urgen, A.F. Cakir. 
Applied Surface Science 255 (2009) 4001–4004

4)  “Depth Profiling of Corning Gorilla Glass using RF GD-OES”. Yura 
Guryanov, Natalia Dawn, Jamie Vargeson, Anna Nached. USA GD day 
2013.

5)  “ RF GD-OES Analyses of Optical Multilayers”. Olaf Zywitzki and Richard 
Belau, Fraunhofer FEP, Dresden, Germany. 7th GD day. Reims 2014.

info.sci@horiba.com                        www.horiba.com/scientific
USA: +1 732 494 8660 France: +33 (0)1 69 74 72 00 Germany: +49 (0)89 4623 17-0
UK: +44 (0)20 8204 8142 Italy: +39 2 5760 3050 Japan: +81 (0)3 6206 4721
China: +86 (0)21 6289 6060 Brazil: +55 (0)11 2923 5400 Other: +33 (0)1 69 74 72 00 Th

is
 d

oc
um

en
t 

is
 n

ot
 c

on
tr

ac
tu

al
ly

 b
in

d
in

g 
un

d
er

 a
ny

 c
irc

um
st

an
ce

s 
- 

P
rin

te
d

 in
 F

ra
nc

e 
- 

©
H

O
R

IB
A

 J
ob

in
 Y

vo
n 

02
/2

01
5


