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Abstract

The UFSD group of Turin is working at the development of custom front-end electronics for the read-out of thin silicon sensors with moderate infernal gain
(Ultra-Fast Silicon Detectors- UFSD), aiming at applications that require very precise tfime tagging. The possibility of measuring the time of passage of charged
particles with a pico-seconds accuracy while maintaining very good spatial resolution (~100 micron) is a very important development in the field of charged
particle tracking. In this poster we present FAST, a 20 channels novel low power front-end electronics for UFSD, devoted to timing resolution with a jitter lower
than the 30 ps target. In order to map different solutions, we designed three flavors of FAST differing in the amplification stages and component-level
technical choices. During the design phase, extensive simulation considered the intrinsic sensor signal shaping, including radiation damage effects.
Preliminary characterization results from the first ASIC prototype are shown in this poster.
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The Front-End Electronics
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® The MPV in 50 um A UFSD sensor with a gain of 15 is 8 fC. For this charge, jitter is below 20 ps for EVO The F’A}ST ChOrOCTe”ZOT'On campaign is ongomg
channels and around 25 ps for REGULAR ® Test with dn‘fe.ren’r UFSD Sensors: Iose.r and active sources
* Jitter for the three flavors is less than the expected sensor conftribution which is 30 ps (in 50 um UFSD ) * Test beams with protons is planned in 2020

K. Jitter becomes negligible (about 10 ps) for high values of Qin
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