
  
   

January 2017 – February 2018  ESRF – The European Synchrotron  Grenoble  
Engineer / PhD 
 

Project ongoing on optical simulations with the XOP software and the SHADOW code implemented in the 
OASYS software environment at the ESRF.  
The aim is anticipating the consequences of the ESRF source upgrade (more optical flux, smaller beam spot 
size, more coherent source) on the ESRF beamlines optical elements such as multilayer mirrors or KB 
configuration mirrors for the moment. Next objective would be considering monochromators (Silicon or 
Germanium crystals for instance) and perhaps refractive lenses.  
Also coding optimization loops in Python language to perform automatic tests (modification of the OASYS 
parameters and extraction of results automatically to avoid manual intervention on OASYS interface which 
could be a long process).  
Python scripts can easily be injected in the OASYS environment.  
 

August 2016 – December 2016  ESRF – The European Synchrotron  Grenoble  
Engineer / PhD 

 

Study on thickness uniformity of multilayer coatings deposited on ESRF beamlines mirrors (upcoming SPIE 
paper 10386-30). The project consisted in performing X-ray Reflectivity measurements with spectra 
acquisition on single coatings, in choosing best fitting algorithms depending on the context, in doing 
diagnosis of Tungsten oxidation using modelling, in turning to the decision of measuring Platinum coatings. 
One hypothesis was validated. It can account for uniformity issues and the correction of this root cause was 
performed by Dr Christian MORAWE (cf. upcoming SPIE paper 10386-2).  
Finally, this correction was demonstrated by measurements campaign on standard multilayer coatings 
(composed of several periods of NiV/B4C structures that are protected by a Carbon capping).     

 
April 2012 – October 2015  STMicroelectronics / CNRS LTM  Crolles / Grenoble  PhD 
Student / Engineer  
 

Scatterometry measurement optimization for the double patterning metal layers of the CMOS 14 nm node 
technology developed at STMicroelectronics (Crolles – France) until 2015 before ST gave up the 14 nm node 
in 2016. The aim of my PhD works was to propose a metrology for critical dimensions and overlay. Overlay is 
a metrological quality value of the scanner alignment between two patterned levels.  
14 nm node material characterization by ellipsometry. Study of correlation of measurement parameters 
(optical indices and thicknesses) and decorrelation by XRR combination on the same measurement structures 
(on specific targets).   
Performing optical RCWA simulation on scatterometry gratings (thanks to a personal Matlab script developed 
from open-source existing codes) in order to choose the most sensitive targets to be implemented on 14 nm 
lithography reticles. 
Silicon validation by measuring selected targets on Atlas scatterometry equipment from Nanometrics Inc. 
Comparison of data with CDSEM (from Hitachi) data on the same wafers (short-loop wafers and full process 
wafers afterwards): very good results on critical dimension for patterned resist layer and quite good results on 
etched gratings (which are indeed the first lithography level of the double patterning process). Reflections 
upon making possible to measure directly overlay on a double patterning target by scatterometry: issues on 
sensitivity due to signal-to-noise ratio which is not sufficient for overlay measurement on these kinds of 
targets. 
Tentative to use scatterometry with ASML YieldStar S200 but RCWA simulations proved that wavelengths in 
visible domain are not optimized to manage to measure dimensions of metal layers which are underneath a 
90 nm pitch. Besides, until the end of my works, YieldStar S200 was based on normal incidence reflectometry 
which does not enable to get enough information on polarization and consequently does not give sufficient 
data to fit complicated targets parameters such as in the double patterning context. I had to measure two 
dimensional values + overlay + lithography stack thicknesses. The lithography metal stack was composed of 
resist, BARC and Carbon OPL.  So there was in fact six parameters to be measured.    
Overlay performances simulation of ASML S200 YieldStar equipment by my RCWA code was modified so as 
to simulate diffraction-based overlay structure (grating on grating): linearity issues (sinusoidal response to 
overlay) were identified.  
Experimental measurements of my optimized and designed diffraction-based targets (choice of gratings 
dimensions and their common period) were done in a cleanroom environment. Results were validated on 
scanner-induced overlay wafers with image-based overlay targets measured with Archer200 from KLA-
Tencor. Comparison was also performed with CDSEM data that were obtained on specific structures which 
were measured after the final etch step of the double patterning process. This procedure is also capable to 
check the stability of the final etch process.  
With my whole PhD thesis approach, I have been able to demonstrate that critical dimensions of the double 
patterning process for metal layers can be anticipated before the second etch step, enabling lithography 
rework strategy (which consists in removing patterned resist) if the measured values exceed expected 
specifications.  
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Already published 
papers: 

PhD manuscript: 
http://www.theses.fr/2015GREAT072 

2014 Best Student SPIE paper at 
Photonics Europe Metrology 
Session (ref. 91320D): 
http://dx.doi.org/10.1117/12.2051480 

2015 SPIE paper at Advanced 
Lithography (ref. 942410): 
http://dx.doi.org/10.1117/12.2085775 

 

 

 

Technical skills: 

English: fluent (this is the 
working language at the ESRF) 

German: very good notions 
until 2011 (the end of my 
Engineering studies) 

Programming: C, Matlab, 
Python, Tcl 

Software: Labview, Solidworks, 
Calibre, Klayout, YieldStar 
Analyzer (ASML), KTAnalyzer 
(KLA-Tencor), Nanodiffract 
(Nanometrics Inc.), Wvase 
(Woollam Inc.), XOP and 
ShadowOUI (two optical 
software tools developed at the 
ESRF), etc...  

 

Miscellaneous: 

Interests: interacting in a 
scientific context, solving 
technical issues 

Hobbies: computer-assisted 
music, philosophy (authors 
such from Plato to Nietzsche) 
and other cultural fields.  

PhD in Nanotechnology (Grenoble University) 

Engineer in Physics (Phelma - Grenoble INP) 
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