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COMPETENCIAS DE LA TITULACION A LAS QUE CONTRIBUYE LA ASIGNATURA

Especificas:

CEE12. Capacidad de utilizar dispositivos semiconductores teniendo en cuenta sus caracteristicas fisicas y sus limitaciones.

CEE13. Capacidad de analizar y evaluar el funcionamiento a nivel fisico de los principales dispositivos y sensores, de las relaciones
entre magnitudes en sus terminales y de sus circuitos equivalentes.

CEE14. Capacidad de relacionar un dispositivo electrénico con su tecnologia de fabricacién y de entender el proceso de disefo del
mismo

CE13. Capacidad para aplicar conocimientos avanzados de fotdnica y optoelectronica, asi como electronica de alta frecuencia.

METODOLOGIAS DOCENTES

- Lectures

- Application classes

- Individual work (distance)

- Exercises to strengthen the theoretical knowledge.

OBJETIVOS DE APRENDIZAJE DE LA ASIGNATURA

Learning objectives of the subject:

The aim of Graphene and Carbon Nanotubes Introduction and Fundamentals course is to introduce the basic device physics of carbon
nanotubes (CNTs) and graphene necessary to understand the performance of modern electronic devices based on these materials.
First, we study basic quantum mechanic of solids. Then we describe the physical and electronic structure and properties of graphene
and CNTs. Finally we explained graphene and CNTs applications for: transistors, solar cells, sensors and NEMS.

Learning results of the subject:

- Ability to understand energy bands of solids.

- Ability to understand electrical properties of Graphene.

- Ability to analyse electrical properties of Carbon Nanotubes.

- Ability to understand electrical performance of modern electronic devices based on graphene and CNTSs.
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HORAS TOTALES DE DEDICACION DEL ESTUDIANTADO

Tipo Horas Porcentaje
Horas grupo grande 20,0 32.00
Horas aprendizaje auténomo 42,5 68.00

Dedicacion total: 62.5 h

CONTENIDOS

1. Introduction of Graphene and CNT

Descripcion:

? Course introduction

? Synthesis and characterization techniques
? Graphene

Dedicacion: 9h 30m
Grupo grande/Teoria: 3h
Aprendizaje auténomo: 6h 30m

2. Quantum mechanics

Descripcion:

? Introduction Quantum Mechanics
? E(k) dispersion equation

? Solids crystallography

Dedicacion: 9h
Grupo grande/Teoria: 3h
Aprendizaje autébnomo: 6h

3. Graphene

Descripcion:

- Lattice of Graphene

- Graphene energy dispersion bands
- Carrier densities

- Nanoribbons

Dedicacion: 9h
Grupo grande/Teoria: 3h
Aprendizaje autonomo: 6h
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4. Carbon Nanotubes

Descripcion:

- Chirality and configuration of CNTs

- Metallic and semiconductor CNTs

- CNT energy bands, carrier velocities and density

Dedicacion: 9h
Grupo grande/Teoria: 3h
Aprendizaje autébnomo: 6h

5. Quantum electrical properties of Graphene and CNT

Descripcion:
? Conductance, capacitance and inductance
? CNT resistance and transmission line models

Dedicacion: 9h
Grupo grande/Teoria: 3h
Aprendizaje autonomo: 6h

6. Applications of Carbon Nanotubes

Descripcion:
? CNT applications
? CNT Field Effect Transistors, CNTFET

Dedicacion: 9h
Grupo grande/Teoria: 3h
Aprendizaje autonomo: 6h

7. Applications of Graphene

Descripcion:

? Graphene FET

? Graphene electronics

? Graphene optoelectronics

? Graphene transistors review

Dedicacion: 8h
Grupo grande/Teoria: 2h
Aprendizaje autonomo: 6h

SISTEMA DE CALIFICACION

Exercises: 100 %
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RECURSOS

Otros recursos:
G.N. Dash, S.R. Pattanaik, S. Behera, ?Graphene for Electron Devices: The Panorama of a Decade?, Journal of the Electron Devices
Society, vol. 2 no. 5, September 2014. DOI: 10.1109/JEDS.2014.2328032.

F. Schwierz, ?Graphene Transistors: Status, Prospects, and Problems?, Proceedings of the IEEE, vol. 101, no. 7, July 2013.
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