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Strongly influenced by substrate properties

Thickness typically < few µm

Summary

Evaporation [4] Process steps:

• Target heating (resistance or e-beam) [6] L. Pawlowski, "Dépôts physiques", presses polytechniques et universitaires romandes,( 2003).

•
• Adsorption: the atoms adsorb on the substrate surface

• Diffusion: the atoms diffuse at the surface of the substrate

• Nucleation: the formation of islands is initiated by agglomeration of atoms on the substrate

• Coalescence: the islands, reaching a critical density, flatten and merge to finally cover the substrate

• Growth: the thin film grows perpendicularly to the substrate 9

Mechanism of thin film growth:

Growth modes [7] :

[7] Y. Pauleau, " Handbook of Thin Films Materials, Volume 1 : Deposition and Processing of Thin Films", 455, Academic Press, 2002

• Franck-Van der Merwe mode: atomic layer by atomic layer growth atom-atom interaction < substrate-atom interaction

• Volmer-Weber mode:

formation of islands, then coalescence atom-atom interaction > substrate-atom interaction

• Stranski-Krastanov mode: 

  Metal evaporation • Vapor transport to substrate • Condensation of metal vapor on the substrate PVD [4] W. Kern and K. K. Schuegraf, "1 -Deposition Technologies and Applications: Introduction and Overview A2 -Seshan, Krisna," in Handbook of Thin Film Deposition Processes and Techniques (Second Edition), Norwich, NY: William Andrew Publishing, 2001, pp. 11-43. K. Wasa and S. Hayakawa, Handbook of Sputter Deposition Technology: Principles, Technology, and Applications. 1992.



  combination of the two former modes atom-atom interaction ≈ substrate-atom interaction v Movchan BA, Demchishin AV. Phys. of Metals and Metallography (1969) 28:83. [9] H. Haidara, M. F. Vallat et al. Journal of Materials Science 28 (1993) 3243-3246. film growth: case of polymeric substrate Influence of the metal nature and the surface properties on the atoms mobility [10] V. Zaporojtchenko, T. Strunskus, K. Behnke. Microelectronic Engineering 50 (2000) 465film growth: case of polymeric substrate [11] A. Thran, T. Strunskus, V. Zaporojtchenko, and F. Faupel, « Evidence of noble metal diffusion in polymers at room temperature and its retardation by a chromium barrier », Applied Physics Letters 81, 244 (2002) 14 Diffusion of Ag in the polymer  Traces of Ag up to hundreds of nanometers (decreased with Cr barrier layer) film growth: case of polymeric substrate [12] J. Kanzow, P. S. Horn, M. Kirschmann, V. Zaporojtchenko, K. Dolgner, F. Faupel, and W. Possart, "Formation of a metal/epoxy resin interface," Applied Surface Science, vol. 239, no. 2, pp. 227-236, Jan. 2005. No influence of epoxy temperature on the metal diffusion  Humid atmosphere = ageing = increased metal diffusion (5 nm)  Negligible diffusion of metal atoms in an epoxy resin (

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

SEM micrographs of Cu thin films on polyimide stretched at 30% [14]  Relocation of constraints 

Metallic thin film

Solar cell [16] Optics [17] Microelectronics [18] [16] A. G. Aberle, "Thin-film solar cells," Thin Solid Films, vol. 517, no. 17 

3D Diffusion of atoms:

-Occurs even at room temperature -May be enhanced by ageing (humid atmosphere)

Relative deformability of the coating:

-Relocation of constraints -Critical elongation before appearance of cracks What about sealing performance when metallic thin films are deposited on elastomers?

Elastomer Thank you for your attention !