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The project involves the study of new microelectronic systems for the readout of pixel sensors used in
the Large Hadron Collider (LHC) at CERN in Geneva and in future accelerators.

The experiments at LHC have achieved extremely interesting results in the field of high energy physics,
among which the discovery of the Higgs boson stands out. The performance of LHC has improved over
the years in terms of energy and luminosity, and will reach an ultimate limit in the next decade, in order
to increase the potential of new discoveries related to crucial scientific issues, such as the nature of
dark matter and the existence of supersymmetric particles. These extreme operating conditions, as well
as those envisaged for future accelerators beyond LHC, require particle detection systems with a
performance never previously achieved in terms of spatial, temporal, and energy resolution. These
performances will be largely entrusted to the use of the most recent microelectronic technologies for
the readout of the signals generated by the particles in the detectors, in particular in the silicon pixel
sensors positioned closer (some cm) to the region where the beams collide giving rise to the physics
events studied by the experiments.

In the next decade at LHC, pixel readout microelectronic circuits will have to amplify small signals with
excellent noise behavior and radiation resistance, and will have to process an extremely large amount
of data. Complex electronic functions will be implemented with a very high integration density, as
dictated by the need of acquiring signals from pixel sensors with a pitch of a tens of a um.

This project aims to experimentally test a 656 nm CMOS integrated circuit for the readout of the silicon
pixel detectors of the CMS experiment at LHC. Moreover, the project foresees the evaluation of an even
more scaled CMOS technology (28 nm) in view of applications of this type of detectors for the tracking
of particles in future colliders. Finally, it is also planned to evaluate the use of these recent-generation
microelectronic technologies (65 nm and 28 nm) for the readout of monolithic pixel sensors. In this
case the analog front-end will be integrated into the pixels of the sensor, while the integrated readout
circuit will include the analog-to-digital converters and the digital readout architecture of the pixel
matrix.

The project will be structured in three stages:

1) Experimental tests on the integrated circuit in 656 nm CMOS technology for the pixel detectors at LHC
(6 months).

2) Development of the design of analog and digital circuits resistant to radiation in CMOS 28 nm
technology with innovative solutions for processing signals from pixel detectors (3 months)

3) Development of the design of a system based on monolithic pixel sensors and digital integrated
readout circuits (4 months)



