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PROFESORADO

Profesorado responsable: Gabriel Abadal

Otros: Nuria Barniol, Francesc Torres, Jaume Esteve, Toni Baldi

CAPACIDADES PREVIAS

Advanced knowledge of physics and maths

METODOLOGIAS DOCENTES

Teoria: Exposicion oral de los conceptos fundamentales.
Laboratorio: "hands-on" de herramientas especificas para el disefio y analisis de MEMS. Herramientas de simulacidén por elementos
finitos.

OBJETIVOS DE APRENDIZAIJE DE LA ASIGNATURA

1. To give a global vision of microsensors and MEMS technologies. Terminology and basic concepts.

2. To state the basic equations for the analysis and design of the fundamental mechanical structures.

2. To describe the phenomenology and transduction principles which are the bases of the MEMS structures operation in microsensors.
4. To identify the most relevant examples of state-of-the-art applications of microsensors.

5. To apply the simulation techniques for the analysis and design of microsensors.

HORAS TOTALES DE DEDICACION DEL ESTUDIANTADO

Tipo Horas Porcentaje
Horas grupo grande 18,0 18.00
Horas grupo pequeio 12,0 12.00
Horas aprendizaje auténomo 70,0 70.00

Dedicacion total: 100 h

Fecha: 16/06/2024 Pagina: 1/ 3



UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELOMNATECH

CONTENIDOS

1. Introduction to microsensors

Descripcion:
basic concepts, MEMS, typologies, and applications

Dedicacion: 2h
Grupo grande/Teoria: 2h

2. Basic mechanical structures for MEMS systems

Descripcion:
beams and membranes. Elasticity theory. Static and dynamic performance.

Dedicacion: 4h
Grupo grande/Teoria: 4h

3. Transducers

Descripcion:
materials, mechanisms and devices. Piezoresistive, piezoelectric, electrostatic, electromagnetic, optical, thermal.

Dedicacion: 4h
Grupo grande/Teoria: 4h

4. Microsensors and microactuators

Descripcion:

a. Inertial: accelerometers, gyroscopes, magnetometers, IMUs.

b. Ambient: temperature, pressure, gas, humidity, VOC, particles.
c. Acoustics: microphones, microspeakers, SAW, BAW, PMUTs.

d. Biosensors: chemical sensors, electrochemical sensors.

Dedicacion: 8h
Grupo grande/Teoria: 8h

Lab sessions

Descripcion:

Development of a MEMS microsensor to address a specific functionality, including design, simulation (mechanics and
transduction), fabrication process proposal to demonstrate its viability.

a. Conceptualization of the proposal and basic design of the solution.

b. FEM simulation of the structure. Modelling and simulation of transducing elements. FEM simulation tools. Simulations domains:
mechanical, electromagnetic, thermal, optical, fluidic, acoustic. Modelling and simulation at the system level.

c. Characterization at LAB of a fabricated microsensor.

Objetivos especificos:

Microsensors course aims to provide a wide overview of the microsensors and MEMS technology, from the most basic concepts of
elasticity theory and main transducing mechanisms to their more advanced applications in the fields of physical sensors, ambient
sensors and biosensors, through the discussion of state-of-the-art examples

Dedicacion: 12h
Grupo pequefio/Laboratorio: 12h
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SISTEMA DE CALIFICACION

Evaluacién: trabajo de curso (reports/exposiciones de trabajo de laboratorio, ejercicios/problemas) (60%) + examen escrito (40%).
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