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primary particle In space experiments, charge identification of individual cosmic-ray elements
with energies larger than hundreds of GeV is seriously limited by the
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An analog front-end circuit for the readout of LGAD based particle
detectors has been designed. The front-end has to work over a

range of input charge larger than three decades (from tens of fC to Charge backscattered radiation (BS) from the calorimeter [1].

a few pC), achieving a time resolution better than 100 - 150 ps as Detector <. BS degrades the charge resolution every time it falls onto the detector

[)eqmrceid by thde ADA-5D project, for which the front-end circuit has traversed by the incident cosmic ray. This issue can be solved by exploiting
een designed. ( the difference in the arrival time between the incident particle and the

The front-end circuit consists of a Charge Sensitive Amplifier (CSA) backscattered radiation hitting the detector.

implementing a dynamic signal compression feature to achieve
improved noise performance, along with enhanced time resolution
capabilities over the wide range of input charge to be detected [2].

.
The CSA is then followed by an RC-CR shaper, a fast comparator .
and a Time-to-Amplitude Converter (TAC) [3]. Calorimeter { ‘
Post-layout simulation results are in agreement with project

specifications.

Tracker
< With a flight time of around 700 ps between the detector and the calorimeter,

in order to efficiently reject BS to better than five sigma, front-end circuits for
particle detectors should provide a time resolution better than 100-150 ps.

This is the target of the ADA-5D project (funded by INFN), aiming at the
development of an innovative 5D particle detector for the simultaneous
measurement of the incident particle position (for tracking purposes), charge
(for nucleus identification) and timing (for false signal rejection).
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Post-layout transient response of the analog front-end channel to an input charge varying from
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