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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 interactions between them. As 
part of its research program, INFN is continuously developing 
new radiation detection systems and their associated front-end 
electronics. Data converters (both analog-to-digital (ADC) and 
time-to-digital converters (TDC)) and power management 
systems suitable to be embedded in multi-channel front-end 
ASICs are of primary interest in this context. Ideally, the ADCs 
must have a resolution in the 10-14 bits range and operate from 
DC to several hundreds of mega-samples per second with a 
maximum power consumption of a few milliwatts. Rate 
requirements for TDC are similar, while the target resolution is a 
few picoseconds. Power managements systems must be of linear 
type for noise reasons and able to operate without external 
capacitors in order to allow for efficient system integration. 
Such building blocks differ from components typically used in 
consumer applications for a few key aspects. First, they must be 
suitable to be implemented in large arrays on the same chip. 
Therefore, they need to be low-power and very area-efficient. 
Second, they need to be radiation tolerant, both for Total 
Ionising Dose (TID) and Single Event effects (SEE). Dedicated 
design styles need hence to be adopted in the analog and digital 
section of the circuits. Third, they must operated over a wide 
temperature range. There is a growing interest in the community 
toward the use of integrated front-end electronics operating at 
liquid nitrogen temperature and below to equip future dark 
matter and neutrino detectors. The use of integrated front-end 
systems in space-born detectors is of primary interest as well. 
The research activity will focus on the development of this 
critical components, demonstrating they performance also by 
implementing prototypes of full data acquisition channels. Very 
deep sub micron CMOS technologies will be employed in the 
research activity.  

.



Objectives 

The research work will have four main objectives: 

1-The development of ultra-low power analog-to-digital 
converters, radiation tolerant and with extended temperature 
working range 

2-The design of ultra-low power Time-to-Digital converter, 
radiation tolerant and with extended temperature working range 

3-The design capless LDO suitable to implement a distributed 
power management system in multi-channel ASICs. 

4-The implementation of a demonstrator of a full acquisition 
chain incorporating the aforementioned blocks. 

The candidate is expected to partecipate actively to the 
characterisation activities 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.


