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Ultra Fast Silicon Detector (UFSD) is an innovative thin silicon sensor, based on Low Gain Avalanche Diode
technology, able to measure the time of a hit with a temporal precision of “30 ps. The application of this
technology in HL-LHC experiments requires unaltered temporal performances at fluences of the order of 1E15
neq/cm2, making the radiation resistance a key point of this technology. Past UFSD productions, fabricated
by Fondazione Bruno Kessler (FBK), demonstrated the improvement of radiation hardness when the gain
implant is enriched with carbon. In past FBK productions, shallow and deep gain implants have been enriched
with carbon doses from 0.4 to 10 a.u., with the aim of mapping the carbon effect as a function of carbon
dose. This contribution will illustrate how the carbon dose that maximizes the radiation resistance of the gain
implant has been identified, and that, in combination with a deep gain implant, allows to maintain unchanged
performances up to 2.5E15 neq/cm2.
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