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COMPETENCE MATRIX

Learning Outcomes of the Courses 

	Course
	Knowledge
	Skills
	Competences

	‘learning outcomes’ means statements of what a learner knows, understands and is able to do on completion of a learning process, which are defined in terms of knowledge, skills and competence;
	‘knowledge’ means the outcome of the assimilation of information through learning. Knowledge is the body of facts, principles, theories and practices that is related to a field of work or study.
	‘skills’ means the ability to apply knowledge and use know-how to complete tasks and solve problems. 
	‘competence’ means the proven ability to use knowledge, skills and personal, social and/or methodological abilities, in work or study situations and in professional and personal development

	Microsystem design and characterization
	Advanced knowledge in microsystem construction functioning and fabrication technologies
	Ability to design at least two different types of microsystems using specialised software  and their characterisation
	Manage complex technical and professional activities and projects for microsystem design and test, taking responsibility for decision-making in unpredictable work contexts.

	CAD for nanoscale transistors
	Highly specialised knowledge on CMOS integrated circuit layout, basic technology, IC design and modelling and specific physical effects in short channel transistors. 
	Ability to design submicron CMOS ICs using CADENCE and solving problems with modelling of submicron devices behaviour. 
	Demonstrate innovation, autonomy, scholarly and professional integrity and sustained commitment to the development of new modelling and design rules at the forefront of work or study contexts including research in nanoelectronics design

	Course
	Knowledge
	Skills
	Competences

	Scanning probe microscopy applications for nanoelectronics
	Overview of the fundamentals of scanning-probe microscopy  and of their place in the present development of nanoscience and nanotechnology.
	Select the right scanning force microscopy technique and choose the working mode in function of the characterisation needs
	Able to use scanning force microscopy technique according to the sample specificities and nature 

	MOS fabrication and characterization
	Basic knowledge in semiconductor physics.

Advanced knowledge in MOS device fabrication process.
	Fully understand the main steps of MOS fabrication: lithography, etching, diffusion…

Ability to measure and analyse electrical parameters of a MOS component 
	Able to manage MOS device fabrication. Able to check and maintain equipment. Able to perform test on silicon wafers.

	Bioelectronics
	Global overview of bioelectronic sciences and technologies
	Fully understand biological functions such as neurones.

Perfect knowledge of the interface between bio and electronics.
	Able to monitor physiological phenomena or biological species Able to interact with biological functions

	Introduction to nanosensors
	Basic knowledge of theoretical aspects, processes and technologies for the realization of nanosensors. 

Basic concepts for the design of nanosensors.

Overview of nanosensing devices.

Introduction to the solutions for interfacing nanosensors with the micro and macro circuits.
	The skill for the design and the realization of sensors at nano-dimensions.

Skills for the choice and use of the fabrication processes for the realization of nanostructures for sensing.

Skills for the conception of interface structures, signal conditioning circuits and data elaboration of complete systems for nanosensors.
	Able to design and use nanosensors.

Able to design the architecture for the management of nanosensors.

	ULSI devices and novel simulation techniques
	Advanced knowledge of the ultra deep sub micron effects and their impact on ciruits performance
	Understanding of how and how much technological parameters influence device features and circuit bahavior
	Show the ability to manage the complexity of modern ULSI circuit design, to estimate the expected performance,  to autonomously suggest solutions for reducing the impact of technological non-idealities on system level behavior 
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