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“Developing front-end ASIC for radiation sensors” 

 
Context of the research activity 
 
The Italian National Institute for Nuclear Physics (INFN) is involved in a broad range of 
experiments in the fields of nuclear, high energy and astro-particle physics, usually 
carried-out in the framework of large international collaborations.  
 
The development of innovative sensors and electronics to detect charged particles and 
photons is an integral part of INFN mission. The performance of these systems need to be 
continuously improved in order to meet the challenges posed by new generation 
experiments. Detectors of ionizing radiation are used also in several applied fields, such as 
nuclear medicine, X-ray protein crystallography, very high precision chemical analysis, and 
others.  
 
A joint agreement between INFN and IHEP (China) encourages Chinese nationals to apply 
to the Politecnico Doctoral School, offering financial support to perform those research 
activities of mutual IHEP-INFN interest. A further agreement of thesis co-direction between 
Politecnico and UCAS (China) can be moreover offered, leading hence to a double PhD 
title from Politecnico and UCAS for IHEP-INFN research activities. 
 
The objective of the fellowship is to pursue joint developments in the field of integrated 
front-end electronics for radiation sensors. Very often, a given application is served by 
designing a dedicated, fullcustom ASICs. Modern CMOS technologies offer the 
opportunity of integrating complex and low power signal processing. On the other hand, 
the cost and the design complexity grows at each technology node. In this context, there is 
a growing interest in developing versatile solutions that can be used across multiple 
applications. A front-end ASIC for radiation sensors is composed of two main parts. An 
analog front-end and a digital back-end. The candidate will focus on the analog front-end. 
 
Objectives 
 
The objective of the research activity is to develop a multi-channel analog front-end that 
can be used with different sensor types. As a result, all circuits parameters must be 
tunable over a broad range.  
 
The circuit will incorporate different operating modalities (pure binary, analog with 
amplitude sampling, Time-overThreshold), to extend as much as possible the dynamic 
range. Particular care will be necessary in designing input stages that allow a good 
matching with sensors with different properties.  
 
The first part of the work will consist in high level simulations to define the optimal 
architectures. Following this, the implementation of a demonstrator on a target technology 
will be undertaken. 
 
Nel quadro di questo progetto il Politecnico di Torino riserva 1 posto per il dottorato di 
ricerca in Ingegneria Elettrica, Elettronica e delle Comunicazioni. 
 


