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Context of the research 
activity

The National Institute for Nuclear Physics (INFN), operating 
under the ministry of education and research (MIUR), is the 
Italian research agency in charge of studying the fundamental 
constituents of matter and the physical laws that govern them. 
In this framework, INFN is continuously developing new radiation 
detection systems. In recent years, the research in astro particle 
physics, carried-out both with ground-based and spaced-born 
observatories, has gained significant momentum. Space-born 
systems often need to cover relatively large sensitive areas 
combining very good spatial resolution (in the order of a few 
micrometers) with extremely low power density (10 mW/cm2 or 
less).  Such requirements are today achieved by using silicon 
strip sensors readout by separate front-end chips. The use of 
CMOS sensors as radiation imagers in such applications is 
considered very promising, as it can lower significantly the 
system complexity and increases its reliability, paving the way to 
a new generation of instruments with higher performance and 
lower cost. Nevertheless, available scientific-grade CMOS 
radiation sensors have been typically optimised for high-energy 
physics applications, where the event rate per unit area is much 
higher, but the constraints on power consumption are less 
stringent that in space-born applications. The development of 
fully space-grade CMOS sensors therefore still require a 
substantial research work. The PhD activity will be focused on 
the design and optimisation of such novel sensors. The project 
will be carried-out in the framework of the INFN ARCADIA 
project, a major national INFN R&D efforts targeting the 
development of novel sensor topologies based on a fully 
depleted approach.The development is expected to be based on 
a 110 nm process.

Objectives 

The research work will have three main objectives: 

1-The assessment of a sensor design particularly suited to be 
used as a radiation imager, in particular for charged particles 

2-The design of novel ultra-low power analog front-end 
electronics 

3-The design of novel ultra-low power digital readout electronics 

The final goal, after three years of activity, is to deploy a 
demonstrator with superior performance with respect to state of 
the art sensors employed in the field. 

The candidate is expected to partecipate actively to the 
characterisation of the prototypes that will be produced in 
silicon.



Skills and competencies 
for the development of 
the activity 
 

The ideal candidate is able to tackle both analog and 
digital design in order to developed mixed-signal systems. A 
good background knowledge of CMOS technologies is 
required. It is also desired that the candidate has a 
sufficient experience in at least in one of these two 
domains: analog circuit design, simulation and layout and/
or digital circuit design with Verilog/VHDL and place&root 
tools. The candidate should be already familiar with at 
least one of the two design environments, while the other 
can be studied in the course of the first year of the 
research activity.


