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PhD student (f/m) - Development of new efficient precursors for 
ALD processes 

 
 
Project description: Atomic Layer Deposition (ALD) is a booming technology in both academia and 
industry that has emerged as a powerful tool for nanomaterial synthesis and functionalization. It allows 
to deposit a wide range of materials in soft conditions, with subnanometer precision and a fine-tuning 
of their properties. However, some materials are still not accessible, suffer from contamination that 
deteriorates their optoelectronic properties or require harsh deposition conditions or annealing post-
treatment, which limits their implementation in some specific devices. Those issues may be solved by 
the use of an appropriate set of precursors: ALD is a chemical process dictated by surface chemistry, 
i.e. the nature of the precursors and of the substrate. Organometallic chemistry offers an almost 
infinite set of options. However, not every molecule is suitable, and predicting its reactivity in the ALD 
chamber is tricky, even though comprehensive growth study processes based on in- and ex-situ 
measurements or atomic-scale modeling using DFT have been reported. This thesis is part of the ANR 
Young Scientist project HANAMI (Disruptive metHod for ALD precursor design for New Advanced 
functional MaterIals) led by Nathanaelle Schneider (CNRS). Its goal is to develop an original efficient 
precursor screening procedure for ALD to gain a deep understanding of its surface chemistry, 
generate new functional materials and apply them in innovative optoelectronic devices, in particular 
advanced solar cells solar cells based on silicon, CIGS and third generation concepts studied at IPVF, 
by combining organometallic chemistry, numerical methods and material science. 
The PhD candidate will be expected to: 

- participate in the set-up and transfer of organometallic synthesis and ALD facilities, 

- conduct the synthesis and characterization of ALD precursors and evaluate their reactivity, 

- conduct material ALD processes and the characterization of the film growth and properties,  

- introduce new materials in complete PV devices. 

The PhD candidate will benefit from: 

- the expertise in organometallic synthesis, 

- the expertise in modelisation and ALD deposition developed in the laboratory, 

- the various material and device characterization techniques available within IPVF. 

Location: The PhD student will be based in the new IPVF building on the Paris-Saclay campus.  
Starting date: Depending on applicant availability, not sooner than June 2018, no later than 
December 2018. 
Duration: 36 months, expected PhD graduation end 2021 (early 2022). 
Profile: We are looking for an autonomous, motivated and hard worker young scientist. Recently 
graduated from Master or “diplôme d’ingénieur” in Chemistry and/or Physical Chemistry, the applicant 
needs to be skilled in technology, synthesis, organometallic chemistry and experimental methods 
Experience in Schlenk techniques or surface chemistry or vacuum deposition technique is a plus. 
Knowledge of solid-state physics and modelisation is a plus.  
Supervisors: Nathanaelle SCHNEIDER (CNRS), Daniel LINCOT (CNRS) 
Funding: This PhD will benefit from the support of ANR. 
Application: CV + Letter of motivation + 2 reference contacts from former advisor/professor to be sent 

to n.schneider@chimie-paristech.fr. There is no deadline for application but the position will be filled as 

soon as a solid applicant is identified. 
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