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Past Professional Experience 

• Professor, Laboratory of Microelectronics Laboratory of Microelectronics 
Technologies (LTM) - Polytech’ Grenoble, Grenoble Alpes University, 
France, 2010-2020 

• Visiting Professor, Graduate school of pure and applied sciences, 
Tsukuba University, Japan, 2016-2020 

• Assistant Professor, Laboratory of Microelectronics Laboratory of 
Microelectronics Technologies (LTM), Grenoble Alpes University, 
France, 2001-2010 

• Assistant Professor, Laboratory of Electrostatic and Dielectric Materials 
(LEMD), Grenoble Alpes University, France, 1999-2001 

Areas of Research 
• Plasma Processing (RIE, PECVD, PVD) 
• Atomic Scale processing (ALD, ALE, ASD) 
• High k materials for MIM devices (Capacitors, Resistive memories) 
• Semiconductor and nanotechnologies 
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Research Description 
Plasma and Atomic scale processes are mandatory steps for the fabrication of 
semiconductor devices (CMOS, DRAM…). Those processes are becoming 
increasingly complex (pulsing plasma, pulsing precursor…), with many 
parameters to play with, making them more difficult to understand and optimize. 
Our research focuses on the development and optimization of Plasma Etching 
(RIE), Plasma Deposition (PECVD), and Atomic Scale Process (Atomic Layer 
Deposition – ALD, Atomic Layer Etching – ALE, Area Selective Deposition – 
ASD) for targeting materials or devices. This activity is carried out on 300 mm 
industrial tools in CNSE cleanroom, thanks to collaborations with local 
manufacturers such as TEL, as well as on smaller laboratory equipment. Using 
in situ and ex situ diagnostics we try to understand plasma/surface or 
precursor/surface reactions and build innovative strategies for the next 
generation of plasma/atomic scale processes. 

Example of current topics of research: Plasma etching of metal nitride materials, 
Low temperature plasma etching of low k materials, Impact of by-products in 
HAR plasma etching, Characterization of Small Molecule Inhibitors for Area 
Selective Deposition, Area Selective deposition on EUV resists. 

Main management and committees / services 

Program Committee of the Thin Film Division (TFD) the AVS conference (2010 
- present), member of executive committee since 2019, TFD program chair for 
the AVS202 conference in 2022 and chair elect of the TFD (2022-2023) 
Program Committee of the Int. Conference on Atomic Layer Deposition (2014 - 
present) 
Program Committee of the French Workshop on ALD (RAFALD) (2015 - 
present) 
Head of the joint laboratory between STMicroelectronics and LTM (2014 - 2018) 
Head of the material Department of Polytech Grenoble - engineer school - 
(2010-2015) 
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capacitance–voltage nonlinearities in Au/HfO2/M (M = Pt, TiN, W, and AlCu) 
MIM capacitors: effect of the bottom electrode material - J Mater Sci: Mater 
Electron 31 (2020) 19036-19043  

M. Saadi, P. Gonon, C. Vallée, F. Jomni, E. Jalaguier, and A. Bsiesy - Ag/HfO2-
based conductive bridge memories elaborated by atomic layer deposition: 
impact of inert electrode and HfO2 crystallinity on resistive switching 
mechanisms - J. Mater Sci: Mater Electron 31 (2020) 13487-13495 

V. Huong Nguyen, A. Sekkat, C. Arturo Masse de la Huerta, F. Zoubian, C. 
Crivello, J. Rubio-Zuazo, M. Jaffal, M. Bonvalot, C. Vallee, O. Aubry, H. Rabat, 
D. Hong, and D. Muñoz-Rojas – Atmospheric Plasma-Enhanced spatial 
chemical vapor deposition of SiO2 using trivinylmethoxysilane and oxygen 
plasma - Chemistry of Materials 32 (2020) 5153-5161  

C. Vallée, M. Bonvalot, S. Belahcen, T. Yeghoyan, M. Jaffal, R. Vallat, A. 
Chaker, G. Lefèvre, S. David, A. Bsiesy, N. Possémé, R. Gassilloud, and A. 
Granier - Plasma Deposition – Impact of ions in PECVD, PEALD and 
applications to Area Selective Deposition - Journal of Vacuum Science & 
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C. Mannequin, C. Vallée, K. Akimoto, T. Chevolleau, C. Durand, C. Dussarat, 
T. Teramoto, E. Gheeraert, and H. Mariette - Comparative study of two Atomic 
Layer Etching processes for GaN – J. Vac. Sci. Technol. A 38 (2020) 032602 
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Grampeix, S. David, C. Rabot, A. Zenasni, C. Vallée, and P. Gonon - Graphene 
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A. Rouahi, F. Challali, I. Dakhlaoui, C. Vallée, S. Salimy, F. Jomni, B. Yangui, 
M.P. Besland, A. Goullet and A. Sylvestre – Structural and dielectric 
characterization of sputtered tantalum titanium oxide thin films for high 
temperature capacitor applications – Thin Solid Films 606 (2016) 127-132 

T. Wakrim, C. Vallée, P. Gonon, C. Mannequin, and A. Sylvestre – From 
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M. Saadi, P. Gonon, C. Vallée, C. Mannequin, H. Grampeix, E. Jalaguier, F. 
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Invited presentations in International Conferences  

49th International Conference on Metallurgical Coatings and Thin Films 
(ICMCTF), San Diego (USA), 2023: “An Imperfect high k dielectric (O 
vacancies, contamination) can give a perfect MIM device” 

MS&T22 Pittsburgh (USA), 2022: “Ions in PEALD processes: from material 
modification to selective deposition” 

AVS 68th International Symposium, Pittsburgh (USA), 2022: “Imperfectly 
perfect materials and/or processes as a route for ASD”   

SPIE 2021 (virtual conference due to COVID) (USA): “Selective patterning 
using deposition and etch: case of area selective deposition” 

73rd GEC (Gaseous Electronics Conference) (virtual conference due to 
COVID) (USA), 2020: “Plasma ALD strategies for area selective deposition” 

ECS Fall Meeting, Atlanta (USA), 2019: “PEALD and ALE for Area Selective 
Deposition” 



International workshop on nanoparticles and nanostructures synthesized by 
plasmas for energy applications, Sapporo (Japan), 2019: “Cold plasma for 
Atomic Layer Processing: from ALD and ALE to Area Selective Deposition” 

EMRS Fall meeting – SYMPOSIUM N: New ALD approaches towards 
functional materials and devices - Warsaw University of Technology (Poland) 
2018: “Using plasma etching (RIE-ALE) and ions in Plasma ALD tool for Area 
Selective Deposition”   

3rd area selective deposition workshop (ASD), Raleigh (USA), 2018: “ASD 
process using ALD, etching (plasma or ALE) and surface passivation” 

17th International Conference on Atomic layer Deposition (ALD2017), Denver 
(USA), 2017: “Selective deposition process combining PEALD and ALE” 

AVS 63rd International Symposium, Nashville (USA), 2016: “Plasma Enhanced 
CVD processes: Dual Frequency with pulsing of liquid precursors and PEALD 
for Selective Deposition” 

20th International Colloquium on Plasma Processes (CIP2015) – Saint-Etienne 
(France), 2015: “Plasma deposition processes (PECVD and PEALD) for next 
generation of microelectronic devices” 

Tutorial workshop of the 14th International Conference on Atomic layer 
Deposition (ALD 2014) Kyoto (Japon), 2014: “ALD in semiconductor 
applications” 

IEEE Bipolar/BiCMOS Circuits and Technology Meeting (BCTM2013) – 
BORDEAUX (France), 2013: “Resistive switching in metal-oxide-metal devices: 
fundamental understanding in relation to material characterization” 

MAM2012 conference, Grenoble (France), 2012: “Materials and processes for 
non-volatile resistive memories” 

10th international conference on Atomic Layer Deposition (ALD2010) – Seoul 
(Korea), 2010: “Atomic Layer Deposition of high k materials for MIM devices: 
MIM capacitors and non-volatile memories (RRAM)” 

 


	Christophe Vallée
	CONTACT


