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At the international trade fair SVC (Society of Vacuum Coaters) on 19-20 April 
2011 the Fraunhofer FEP will present for the first time a large-scale transparent 
conducting oxide (TCO) layer based on titanium dioxide, containing small 
amounts of niobium. The layer has similar conductivity and transparency to 
other indium-free materials, but has greater resistance to chemicals and to 
temperatures up to 550°C.

Transparent conducting layers are important components of flat displays and solar cells. Their function is 
to conduct electricity with low loss, for example the electricity generated from sunlight in a solar cell must 
be transferred to the electrical circuit. The conducting coating must not, however, shade the solar cell. The 
primary requirements on the coating are therefore high optical transparency and electrical conductivity.
 
The Fraunhofer FEP is able to apply such layers to glass on an industrial scale. Although the Fraunhofer 
FEP researchers have not yet achieved the excellent properties of conventional indium-tin-oxide coatings 
(ITO) with their layers, their materials are indium-free. Dr. Torsten Kopte, leader of the »Plasma I« group at 
the Fraunhofer FEP explains the importance of this: »Indium is becoming ever scarcer, and is mainly mined 
in China. For European companies it is important not to be dependent on Chinese raw materials. We are 
developing indium-free TCO materials in order to stay competitive and independent in electronics industry.« 
Unlike indium, titanium dioxide, which is also used in opaque white paint and toothpaste, is a readily 
available raw material. Titanium dioxide, with its high refractive index, is a tried and tested material for optical 
applications and is used for coating heat-insulating glass and for anti-reflective coatings for spectacles. 

Manuela Junghähnel is developing conducting layers at the Fraunhofer FEP and is evaluating the research 
results: »For applications such as light outcoupling for blue LEDs, our titanium dioxide layer technology 
is already very suitable due to its refractive index. The high refractive index of the layers may also be 
advantageous in solar cells for improved light trapping. We can however customize the layers, meaning we 
have a certain freedom to tailor properties such as the optical transparency, refractive index, and electrical 
conductivity to the specific application.«

For further information please visit us at the SVC 2011 trade fair in Chicago at stand no. 1334. 
There you will be able to measure the resistance of the layers yourself!
 
More information can be found under: www.fep.fraunhofer.de

FRAUNHOFER FEP PRESENTS NOVEL, 
INDIUM-FREE, TRANSPARENT CONDUCTING 
ELECTRODES IN CHICAGO

The Fraunhofer FEP will present transparent conducting layers based 
on titanium oxide at the international trade fair on vacuum coating 
SVC 2011 in Chicago.
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Glass plate with a transparent conducting layer based on titanium dioxide.

The electrode material of the future?
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