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Domaine de recherche (cocher 1 case maximum) :

	Chemistry for nanos
	 FORMCHECKBOX 

	Molecular electronics
	 FORMCHECKBOX 

	Process Technologies
	 FORMCHECKBOX 


	Imaging devices & Systems
	 FORMCHECKBOX 

	Nanocharacterization
	 FORMCHECKBOX 

	RF Devices & Systems
	 FORMCHECKBOX 


	Materials
	 FORMCHECKBOX 

	Nanoelectronics
	 FORMCHECKBOX 

	Spintronics
	 FORMCHECKBOX 


	Memory technologies
	 FORMCHECKBOX 

	Nanos for Energy
	 FORMCHECKBOX 

	Autres
	 FORMCHECKBOX 


	MEMS and sensors
	 FORMCHECKBOX 

	Nanoscale simulation
	 FORMCHECKBOX 

	

	Microtechnologies for bio
	 FORMCHECKBOX 

	Photonics
	 FORMCHECKBOX 

	


	Formation requise
	Durée du stage
	Possibilité thèse

	Stage 3ème année / Master (spécialité physique / matériaux)
	6 mois
	oui


Entitled: Study of electrical contact materials made from nanocomposite thin films deposited by printing
Internship environment:
This internship is included in a multi-partner project which consists in realising simple printed components on a flexible substrate using inkjet printing technologies. One of the key points in this project is related to the realisation of a switch. The electrical contact will be activated by putting into contact the active surfaces that are covered by nanocomposite thin films. The success of this part of the project mainly depends on the electrical contact control. It should ensure on a reliable way the opening and the closing of an electrical current according to the specifications (contact force, current level, contact resistance, failure criterion, life time, etc.). This internship is about the preliminary part and consists in evaluating performances of a coating made by printing and used as final layer for electrical contact. More precisely, it will consist in studying the limits of this kind of technology as well as the different failure modes, and defining an optimal architecture for the switch.
This internship should evaluate, by theoretical and experimental approaches, the different characteristics of the coating made by one of the partner, and the ability to perform the function of “electrical contact”.
Work description:
The first part of the internship will be more dedicated to the evaluation of the electrical and mechanical properties of the coating (bibliography + experiments). Young modulus and hardness will be determined by tests using a nanoindenter apparatus. Electrical resistivity will be extracted by under-probe tests using, for example, “van der Pauw” patterns. Mechanical cycles (without current) and electrical cycles (with or without current, “cold” or “hot switching”) will be made on an existing endurance instrumented bench in order to study the electrical contact. The work will consist in adapting and developing this bench for studied samples, and performing tests in different atmospheres (air, nitrogen, vacuum). In that work, it is planned to study several nanocomposite materials and one or several metallic materials to get a reference. Surface analysis of the two parts of the contact before and after tests will help in the understanding of the failure mechanisms due to parameters such as current or contact force. In particular, erosion mechanisms and welding of the contacts will be focused on. The characterisation of the contacts will be made using atomic force microscopy (AFM), optical profilometry, MEB and chemical analysis of the surface. Results should help in the choice of the contact material, coating, and bring new elements for the development of the architecture of the switch.
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