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Due to its unique piezoelectric properties monocrystalline lithium tantalate (LTO) is a 
promising material for acoustic filters which are used as components in front-end RF modules 
in modern mobile communication devices, such as smartphones. The growing number of 
communication frequency bands imposes more strict requirements on filter frequency and 
quality factor stability. One of the emerging solutions is to use thermally compensated surface 
acoustic wave (SAW) filters based on Lamb wave propagation in thin LTO layers on Si 
substrates. The key technology for production of LTO-on-Si wafers is SmartCut layer 
transfer. SOITEC, the world leader in production of SOI wafers by SmartCut technology, 
acquired significant knowledge on the mechanism of the layer transfer of numerous 
semiconductor materials. But, up to this date the mechanism of SmartCut layer transfer of 
LTO has not been extensively studied in the literature. Still there are key physical phenomena 
which require additional studies, such as nature and distribution of implantation defects 
leading to the fracture, effect of implantation and annealing conditions on piezoelectrical 
properties of the transferred layers etc. In-depth knowledge of underlying physical processes 
will allow designing efficient manufacturing process leading to LTO-on-Si wafers with 
improved quality. 
 
Thesis description: 
In general, the project aims at understanding the “physics” of the process and the resulting 
properties of LTO layers transferred on Silicon using the SmartCut process. 
 
In particular, 

1) study the formation of H and He implantation related defects (platelets, voids, 
cracks…), their dependence on implantation conditions and evolution during 
annealing 

2) effect of implantation and annealing on chemical composition of LTO 
3) effect of implantation conditions and subsequent annealing on piezoelectric properties  
4) The second objective to be addressed in parallel is characterization of the 

transferred layers by TEM  
5) Develop TEM based metrology to assess local distribution of piezo and elastic 

constants 
 

The Ph.D. student will participate in sample preparation at SOITEC (40% of the time) and 
defect characterization as well as metrology development at CEMES (Toulouse, 60%). 

Financing: Cifre or CDD 

For more: Alain Claverie CEMES-CNRS, claverie@cemes.fr 
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