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ABSTRACT 

 
The design of Atom probe tomography (APT) 20 years ago has been an outstanding event. The first prototypes 
were developed at Oxford, GB and Rouen, France (1,2). For the first time it has been possible to map out the 
distribution of chemical species at the atomic scale in 3D (3). With the recent implementation of ultra-fast pulsed 
laser to the instrument, a new breakthrough has been achieved. Previously limited to metals, semiconductors as 
well oxides can now be analysed. This challenging innovation has made APT a unique approach for atomic-scale 
investigations in nanoelectronics (4,5,6,7). The two versions of this instrument developed in the lab (4) and in 
USA (5) are now both marketed by CAMECA–AMETEK. Unique capabilities of APT will be highlighted on the 
basis of some selected salient illustrations (clustering of boron or arsenic in implanted silicon, segregation of 
dopants (B, As) to grain boundaries in polycrystalline silicon, as well as to interfaces, extended defects and 
dislocation loops (figure), reactive diffusion Ni-Si (contacts in microelectronics), bipolar transistors…). 

 

 
 

FIGURE 1.  3D reconstruction of boron-enriched Cottrell atmospheres in implanted silicon (7) 
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