
 

Surface du Verre Interfaces 
Unité mixte de Recherche  

CNRS / Saint Gobain  
(UMR 125) 

 
 

 

  

Funded CIFRE thesis: In-plane texturing of silver thin films  

 
PARTNERS 
Saint-Gobain, the world leader in the habitat and construction markets, designs, manufactures and 
distributes building materials, providing innovative solutions to meet growing demand in energy efficiency 
and environmental protection. Saint-Gobain Recherche is one of the eight major research centres of Saint-
Gobain. Based in Paris area, one of its main research fields is related to surface coatings, with the 
development of new functionalized glazing by the Thin Films department and with fundamental research on 
thin layers driven by the joint unit Saint-Gobain / CNRS « Surface du Verre et Interfaces ».  

RWTH-Aachen University is a leading technical university in Germany having a strong expertise in designing 
novel functional materials and their deposition including IBAS (Ion Bombardment Assisted Sputtering). 

NanoScience Institute of Paris (CNRS - INSP) has a profound expertise in oxide materials and in situ 
monitoring of growth. 

Context: 
The functionality of insulating glazing is obtained by thin layer stacks deposited onto the surface of the glass. 
These stacks have to combine high visible transparency with an optimized reflectance in the far-infrared 
wavelength regime to control thermal flow. The low-emissivity property is mainly provided by a thin layer of 
silver with a thickness of about 10nm. This metal layer is embedded in a complex stack to enhance its 
crystallinity, to protect the metal and to adjust the optical properties. These thin layers are deposited by PVD 
(Physical Vapor Deposition) magnetron sputtering on flat glass panes at ambient temperature. Since the 
performance of the metallic layer is related to its conductivity, it is of paramount interest to decrease film 
resistivity through a careful control of the structure in order to improve the performance of the final products.  

In industrial glazing, Ag layers are conventionally deposited on a thin ZnO layer (5-10nm), usually referred to 
as crystallization or seed layer (see Transmission Electron Microscopy cross section of Fig.1a). ZnO allows 
Ag layers to be out-of-plane (111) textured (but random in plane) and is today the seed material that yields 
the lowest Ag resistivity. At present, the resistivity of polycrystalline Ag thin films employed is of around 3.5 
Ω.cm for 10nm thick Ag films, i.e., significantly higher than the bulk value of 1.6 Ω.cm. So there is room for 
improvement !  One of the partners (RWTH) could recently obtain a value close to 2.5 Ω.cm for a sputtered 
10nm thick Ag thin film deposited onto a model ZnO single crystal inducing in-plane preferential orientation. 
This proves that it is possible to sputter thin Ag films which outperform the best products available at present 

The task to be tackled in this PhD program is hence to identify a technologically viable route that can 
produce Ag films with greatly improved structural structure on amorphous glass substrate, and that can be 
employed in the coating industry. This requires finding an alternative seed layer, made from one or several 
materials deposited by an alternative IBAS process. The seed layer should be sputtered at room temperature 
with both out-of-plane texture and in-plane texture, in order for the subsequently-sputtered silver film to 
resemble epitaxial films as closely as possible for an underlying glass substrate, which does not provide any 
crystallographic preferential orientation. Figure 1b depicts the schematic cases of grains without texture, with 
out-of-plane texture and with in-plane texture (IPT), and the corresponding XRD (X-ray Diffraction) spectra; 
in the case of IPT, the film is ideally textured as in the case of a single crystal. 

 
Fig. 1a TEM picture of stack cross 
section 

 
Fig. 1b : Schematic cases of texture in a Ag film (no texture, out-of-plane texture 
and in-plane texture) with corresponding XRD spectra in θ-2θ and pole figure 
modes. 



 

Surface du Verre Interfaces 
Unité mixte de Recherche  

CNRS / Saint Gobain  
(UMR 125) 

 
 

 

 Surface du Verre et Interfaces, Saint-Gobain Recherche 
 39 Quai Lucien Lefranc - 93303 Aubervilliers Cedex, France 
 http://www.svi.cnrs-bellevue.fr/ 
Tél. (sec.) 01 48 39 57 50  Fax. 01 48 39 55 62 

                                                                                                                                                                   2 
 

 

Subject:  
The material science PhD aims at investigating the key parameters for the growth mode of Ag thin layers and 
their structural and electrical properties, and will address the fabrication of in-plane-textured seed layers by a 
modified sputtering process, called Ion Bombardment Assisted Sputtering (IBAS). This objective is 
underpinned by several major technical strands: (i) understand the impact of IPT on Ag-film growth mode, 
structure and properties (ii) find the right seed material for metal growth that can yield the highest degree of 
IPT, and (iii) determine if a sufficient degree of IPT can be achieved via a specifically-modified sputtering 
process, that could be scaled up to the industrial dimensions of window panes 

The PhD researcher is thus expected to: 
• have an overview of previous works on thin film deposition, in particular  on IBAS technique and Ag 

seed layer,  
• develop new protocol of deposition using IBAS and compare to results obtained on single crystals, 
• manage the numerous available characterizations to follow the seed layer and Ag growth (XRD, 

electrical and optical measurements, etc.…) 
• report on his/her research activity on a regular basis. 

The PhD researcher will share his/her time (36 months) between Saint-Gobain Recherche (SGR, Paris area, 
France) and RWTH (Aachen, Germany), along with a collaboration with NanoScience Institute of Paris.  

This project is funded in the framework of PhD CIFRE thesis. It will enable the candidate to acquire skills in 
the fields of thin films deposition and of advanced characterization techniques. Experiencing a variety of 
environments and technologies in academia and industry will be definitively a strong contribution to the future 
career of the PhD researcher. 
 
Profile  
The successful candidate will have a Master’s degree with a broad background in the fields of physics and 
material science with some knowledges in thin layer properties, PVD and characterization techniques.  
He/she should have a genuine interest in applied physics. Excellent oral and written communication skills (in 
both English and French or /and German) and the ability to communicate effectively with technical and non-
technical audiences also represent a key requirement for this position. 

Contacts  

Dr Denis Guimard (SGR): +33 1 48 39 59 78, E-mail: denis.guimard@saint-gobain.com 
Prof. Dr. Matthias Wuttig (RWTH): +49 241 8027155, E-mail: wuttig@physik.rwth-aachen.de 
Dr. R. Lazzari (INSP): +33 1 44 27 46 28, Email: lazzari@insp.jussieu.fr 
 
 

mailto:denis.guimard@saint-gobain.com
mailto:wuttig@physik.rwth-aachen.de
mailto:lazzari@insp.jussieu.fr

