SUMMER LECTURE in 2016
Web-casting by Osaka University

Session A: From July 28" to August 5™ except for July 31st, 2016

Place: Laboratory of Advance Research B 0110 #&®HZM B0110 (KERKEM S TV i)

Lecturer: Prof. Ulrike Woggon

Affiliation: Technical University of Berlin, Germany

Title: Optical Spectroscopy of Nanostructured Materials

Time: 12:45—14:19 (July 28— August 1), 9:00—10:34 (August 2—5)
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Abstract:

-Fundamentals of nonlinear optics and ultrafast spectroscopy

-Concepts of light-matter interaction

-Application to bulk semiconductors, semiconductor nanostructures, carbon nanotubes, metals and
metamaterials

-Coherent photonics in semiconductor devices
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Lecturer : Dr. Tristan Cren

Affiliation : CNRS/Institute for NanoSciences of Paris, UPMC (Uiversity of
Pris VI), France

Title: STM and STS measurements of emerging electronic phenomena in new
correlated materials and nanostructures

Time: 14:30—16:04 (July 28— August 1), 10:45—12:19 (August 2—5)
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Abstract:
-Principles of scanning tunneling microscopy (STM) and scanning tunneling spectroscopy (STS)
-Basic material science of strongly correlated electron systems

-STM and STS measurements of electronic phenomena in correlated materials and nanostructures
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SUMMER LECTURE in 2016
Web-casting by University of Tsukuba

Session A: July 28™ to August 5" except for July 31%, 2016

Place: Laboratory of Advance Research B 0110 #&WZ4R B0110 (FURKEMND TV diflk)

Lecturer: Prof. Etienne GHEERAERT

(Institute Néel, CNRS, Univ. Grenoble-Alpes, and Univ. Tsukuba)
Title: Solid-State Diffusion
Time: 9:00—10:34 (July 28— August 1), 14:30—16:04 (August 2—5)
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Outline: The objective of the course is to modelize the atomic diffusion that occurs in solid at high
temperature during small duration, or low temperature during extended periods. This is particularly
important for microelectronics devices, but also photovoltaic cells and LED for solid-state light
sources. Main processes include solid-state diffusion, ion implantation, defects formation and
recovery. The phenomena are illustrated in the case of silicon, mainly, and of “alternative”
semiconductors (SiC, GaN, diamond...).

Introduction: Historical milestones, macroscopic manifestation of atomic diffusion.

Diffusion equations: Fick laws, solutions of diffusion equation, random walk in 2D and 3D,
Einstein-Smoluchowski equation.

Diffusion in solids : Impurities and defects, elements of thermodynamics, formation and
migration of defects, diffusion mechanisms, enhanced diffusion, inter-diffusion, Deal and Grove
model.

lon-matter interaction: Physics of ion stopping, nuclear and electronic stopping, implantation
profile, Implantation profile and annealing, Transient Enhanced Diffusion.
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Lecturer: Prof. Henri MARIETTE

(Institute Néel, CNRS, Univ. Grenoble-Alpes, and Univ. Tsukuba)
Title: Elaboration of Semiconductor Nanostructures
Time: 10:45—12:19 (July 28— August 1), 12:45—14:9 (August 2—5)
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Lecture on « Elaboration of Semiconductor Nanostructures »

This lecture will present the various growth methods, and especially all the epitaxial technics,
to achieve and control semiconductors nanostructures having specific physical properties.

Outline of the lecture

1. Introduction to the various MOCVD)
semiconductor materials. - Molecular Beam Epitaxy (MBE)
- Comparison (advantages,drawbacks
- Si, Ge, IlI-V, 11-VI
- direct/ indirect gaps

- binaries versus alloys 5. Application to epitaxy of low

dimensional structures
2. Nucleation and growth

- bi-dimensional structures:
quantum wells.

- uni-dimensional structures:
quantum wires.

- zero-dimensional structures :
quantum dots.

- basic phenomena controlling
the formation of epilayers

- plastic relaxation and elastic
relaxation in the case of strained
hetero-epitaxy

- 2D, 1D, OD epitaxial growth

3. Surface physics

- Blende-zinc and diamant
cristallographic structures
Surface reconstructions
Atomic layer epitaxy
Growth on vicinal surfaces
Atrtificial nanostructures

4. Presentation of various growth methods
for thin layers

- Evaporation under vacuum Image of high resolution transmission
- Cathodic pulverisation electron microscopy for GaN/AIN
- Liquid phase epitaxy quantum dots obtained by molecular

- Vapor phase epitaxy (CVD, beam epitaxy (Catherine Bougerol).



Session B: August 29" to September 9" except for September 3™ and 41, 2016

Place: Laboratory of Advance Research B 0611 #&WZ4R B0611 (FURKEMD TV diflk)

Lecturer: Prof. Christophe VALLEE
(LTM- CEA/LETI MINATEC, Univ. Grenoble-Alpes, and Univ. Tsukuba)

¥ Title: Thin films and advanced plasma processes (PEALD and ALE) for
Microelectronics

_ Time: 10:10-11:25
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Outline: Progress and innovation for information and communication society in the last decades were
obtained thanks to the miniaturization of semiconductor devices in parallel with the introduction of
new materials and technologies. Moreover, introduction of new materials always leads to new
challenges in material processing. Indeed, the CMOS scaling came with a need to introduce new gate
dielectric (HfO2), new approach (gate first vs gate last) but also new processes (dual frequency plasma
sources for the etching and Atomic Layer Deposition (ALD) for the deposition of HfO>).

Some of the recent and future challenges for microelectronics industry will be addressed with this
course focused on new materials (mainly dielectrics) and new processes currently developed in clean
room such as Plasma Enhanced Atomic layer Deposition (PEALD) and Atomic Layer Etching.
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