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FICHA TECNICA DE LA ASIGNATURA

Datos de la asignatura

Nombre completo Optativa Complementaria. Nanotechnology

Cédigo DIM-OPT-432

Grado en Ingenieria Telematica [Cuarto Curso]

Impartido en

Grado en Ingenieria en Tecnologias Industriales [Cuarto Curso]

Nivel Intercambio

Cuatrimestre Semestral

Créditos 3,0 ECTS

Caracter Optativa (Grado)

Departamento / Area Departamento de Ingenieria Mecanica

Responsable Eva Paz Jiménez

Datos del profesorado

Profesor

Nombre Marcos Benedicto Cordoba

Departamento / Area Departamento de Ingenieria Mecanica

Correo electrénico mbcordoba@icai.comillas.edu

Profesores de laboratorio

Profesor

Nombre Marta Herrero Palomino

Departamento / Area Departamento de Ingenieria Mecanica

Correo electrénico mherrero@icai.comillas.edu

DATOS ESPECIFICOS DE LA ASIGNATURA

Contextualizacion de la asignatura

Aportacion al perfil profesional de la titulacion

Nanotechnology is a convergence between several disciplines such as physics, chemistry, biology, medicine
or engineering. Technology at the nanoscale is invading our lives, and the industry requires professionals
with backgrounds in different knowledge domains to continue with the technological development and get to
make our lives easier. This subject is a fundamental course on nanotechnology. During the lessons, the
students will acquire the most important knowledges about the topic, which represent tools to deepen on
their own, and keys to approximate the nanotechnology industry. On completion of this course, students

should be able to:
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. understand how the basic nanosystems work;
. understand how the properties of the matter change at the nanoscale;

. know the main fabrication methodologies used in nanotechnology;

a
b
C
d. know the main characterization techniques used in nanotechnology;
e. know the main areas of application of nanotechnology;

f.

report their work in a clear and precise way through talks and reports.

There are not needed any prerequisites to course the subject. The students are expected to understand
basic chemical and physical concepts, as supplied by subjects as Chemistry, Materials Science, Mechanics
and Thermodynamics, an equivalent course or provide evidence of equivalent capabilities. Microsoft Word

and Microsoft PowerPoint are useful for writing reports and oral presentations.

BLOQUES TEMATICOS Y CONTENIDOS

UNIT 1: INTRODUCTION TO THE NANOWORLD

UNIT 2: PHYSICS AND CHEMISTRY WHITIN THE NANOSCALE

2.1 Basics on quantum mechanics.
2.2 Chemical bonding and crystal structure.
2.3 Volumetric or 3D materials.

2.4 Spatial confinement.

UNIT 3: PROPERTIES OF MATTER AT THE NANOSCALE

3.1 Mechanics and fluid mechanics.
3.2 Electronics and photonics.

3.3 Biology and medicine.

UNIT 4: NANOFABRICATION

4.1 Bottom-up and top-down techniques.

4.2 Nanofabrication by replication and pattern transfer.
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4.3 Nanofabrication by self-assembly.
4.4 Nanofabrication by scanning probes.

4.5 Indirect nanofabrication.

UNIT 5: CHARACTERIZATION TECHNIQUES

5.1 Structural and morphological characterization
5.2 Compositional characterization
5.3 Optical and electrical characterization

5.4 Mechanical characterization techniques

UNIT 6: APPLICATIONS AND ADVANCES OF THE NANOTECHNOLOGY

This unit will be developed by students, through reports and oral presentations in class, under the
supervision of the teacher.

LABORATORY

e Lab 1. Nanofabrication. Silver nanoparticles synthesis

This activity will familiarize students with the production of nanomaterials. Simultaneously, they will acquire
experience with characterization tools used commonly in nanotechnology and engineering.

e Lab 2 Nanofabrication. Graphene production: mechanical and chemical processes.

This activity will familiarize students with the production of nanomaterials. Simultaneously, they will acquire

experience with characterization tools used commonly in nanotechnology and engineering.
e Lab 3. Nanocharacterization. AFM and STM.

This activity will familiarize students with one of the most important tools used in nanotechnology: scanning
probe microscopy (SPM). They will learn about the basis of atomic force microscopy (AFM) and scanning

tunnelling microscopy (STM). Simultaneously, they will acquire experience with image processing.
e Lab 4. Simulation of nanostructures.

This activity will help students to understand the importance of the design of nanomaterials. They will also

learn the use of nanomaterials design programs used frequently in nanotechnology.

METODOLOGIA DOCENTE

Aspectos metodologicos generales de la asignatura

Both classroom sessions and independent study are developed to imply the students within the learning

activities. The contents have been developed in order to maintain student attention and facilitate the
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acquisition of the skills mentioned above. Student activities are key factors in the developing this course. To

achieve the objectives set in the subject, the following methodology will be used:

Metodologia Presencial: Actividades

1. Expository lessons:

The teacher will explain the concepts through presentations. The PDF versions of theses theoretical
presentations will be accessible for students through the Moodlerooms platform. Students will be able to
participate during the classes, asking for clarifications about the concepts presented in class, as well as
asking questions about any aspect related to the subject. The subject also encourages students to take their
own class notes in order to facilitate further study

2. Lab sessions:

The lab activities will help students to better understand the theoretical concepts learned in class,
considering them from a more practical point of view. Specifically, after its completion, students will be able
to face the simulation, fabrication and characterization of nanostructures. The students will be divided into
groups of 3-4 people, all the lab activities will be carried out as a group, in order to favour team working. At
the end of every activity they will learn how to properly write a single lab protocol, skill which is extensible
for any experimental discipline.

3. Projects:

At the end of the course, each lab group will choose a topic from a list provided by the teacher. Every group
will prepare a report on its topic and show its work on the last day of the course, through an oral
presentation. This activity will favour team working and will train students in the search, contrast, analysis
and presentation of scientific information, which is also applicable for any experimental discipline.

4. Tutorials:

In order to clarify any aspect of the subject, and only when those questions have not been previously solved
in class, or during the lab sessions, students will be able to request individual tutorials (with no more than 3
people at the same time), both to the lab and theory teachers, upon previous request to them by mail. This
office hours will be used also by the students to be guide by the teachers during their learning process.

Metodologia No presencial: Actividades

1. Self-study on the concepts presented in class.

Materials to be used are slides, multimedia files, student class notes, and recommended books and
magazines.

2. Visits

Only if the University's agenda, the classes planning, and the availability of the centres allow it, 1 or 2 visits
will be organized to Spanish research centres specializing in nanotechnology.

RESUMEN HORAS DE TRABAJO DEL ALUMNO

HORAS PRESENCIALES



GUIA DOCENTE
2020 - 2021

HORAS NO PRESENCIALES

CREDITOS ECTS: 3,0 (0 horas)

EVALUACION Y CRITERIOS DE CALIFICACION

Calificaciones

ASSESSMENT AND GRADING CRITERIA

Written assessment (60%)

- Understanding of fundamental concepts.
- Presentation and written communication
Lab assessment (20%)

- Understanding of the concepts reviewed during the execution of the activity, and its application for the

resolution of practical problems.

- Analysis and interpretation of results.

- Skills in the lab.

- Ability to elaborate written reports.

Project assessment (20%)

- Understanding of the main concepts covered by the chosen topic.
- Ability to elaborate written reports.

- Ability to report the work in a clear and precise way through an oral presentation and communication skills.

GRADING AND COURSE RULES

REGULAR ASSESMENT

The score for the ordinary final mark will be obtained by:
50% written examination (> 4.0),
10% follow-up examinations,
20% lab sessions (= 5.0),
20% project (= 5.0).
* The lack of assistance to some of the activities is a 0 in that session.

* A delay in the delivery of reports means a minimum penalty of 2 points
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RETAKE

The score for the extraordinary final mark will be obtained by:
80% Written examination (= 5.0)
10% comes from the lab assessment,
10% comes from project assessment.

Course Rules

= Class attendance is mandatory according to Article 93 of the General Regulations (Reglamento

General) of Universidad Pontifica Comillas and Article 6 of the Academic Rules (Normas Académicas)

of the ICAI-School of Engineering. Not complying with this requirement may have the following

consequences:

o Students who fail to attend more than 15% of the lectures may be denied the right to take

the final exam during the regular assessment period.

o Absence to more than 15% of the lab sessions can result in losing the right to take the final

exam of the regular assessment period and the retake. Missed sessions must be made up for

credit.

o Students who commit an irregularity in any graded activity will receive a mark of zero in the

activity and disciplinary procedure will follow (cf. Article 168 of the General Regulations

(Reglamento General) of Comillas Pontifical University).

s Students must obtain a minimum score of 5.00/10.00 on both the project report and presentations;

a lower rating will be a fail in the subject.

PLAN DE TRABAJO Y CRONOGRAMA

Fecha de

Actividades ) ..
realizacion

Fecha de entrega

Reading and studying the theoretical contents in the
Before lesson.

textbooks.

Study on the slides showed in class. After lesson.

Study with additional information. After lesson.

Project report and oral presentations. At the end of the course.

Lab assessments. During the course.
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Follow-up examinations. During the course.
Final examination. At the end of the course.

BIBLIOGRAFIA Y RECURSOS

Bibliografia Basica

e The PDF versions of the rules of the subject, the presentations of the theoretical Units, the lab
protocols, and the information about the projects, will be accessible for students through the
Moodlerooms platform. The platform will also allow students to deliver reports for labs and projects

e Student class notes.

Bibliografia Complementaria

e B. Rogers, S. Pennathur, J. Adams, Nanotechnology Understanding Small Systems. Third Edition,
CRC Press, 2015.

e Z. Cui, Nanofabrication, Principle, Capabilities and Limits. Second Edition, Springer, 2016.

e S. Zhang, L. Li, A. Kumar, Materials Characterization Techniques. CRC Press, 2008.
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