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	Aims:
Provide a general overview about role, performance, exploitation and integration of sensors in smart applications.

	Thematic (for 14 weeks):
General construction of control-circuits; definition of sensors (transducers) and actuators. 
Different categories of non-electric parameters to be measured: conversion of mechanical, thermal, magnetic, optic, radiation parameters. 
Physical basics of sensor principles; static characteristics of transducers: 
Accuracy, resolution, sensitivity, selectivity, detection threshold, nonlinearity, reproducibility, noise, instability and drift. 
Dynamic performance: 
Transfer characteristics, frequency dependence, environmental factors (T, p). 
Reliability and long term stability; sensor modelling. 
Connection between materials science and sensorics. 
Micro-electromechanical Systems (MEMS), arsenal of microsystem technology. 
Methods in planar silicon technology and in thin film technology, micromachining.
Overview of sensor categories on the basis of practical examples.
Nanostructures in (physical, chemical and bio-) sensorics, NEMS
Intelligent sensing (smart sensor) in integrated microsystems. 
Analog signal-processing. Modelling of sensing oscillators, sensor characteristics, , regression methods. Correction of cross-sensitivity. Signal processing in multi-sensory systems.
Overview of the typical application fields of sensor systems; 
Production automation, automotive applications, traffic control and -monitoring, process control, energy supply, environmental monitoring (radiation, biological a chemical alarms, detection of air-pollution), household applications, medical diagnostics and patient monitoring (biocompatibility, in-vitro, in-vivo monitoring), aviation and space applications.
Role of actuators; capabilities of MEMS/NEMS.

	Suggested textbooks:
Kwok K. Ng, S.M. Sze (2006): Physics of Semiconductor Devices, 3rd Edition

S.M. Sze (Editor)  (1994): Semiconductor Sensors , Wiley-Interscience  

V.E. Borisenko and S. Ossicini (2004): What is What int he Nanoworld, A Handbook on Nanoscience and Nanotechnology, Wiley-VCH Verlag GmbH&Co. KGaA


	Student’s role:
Prerequisite for this course is the proven knowledge of the basics in materials science.
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