Advances in the TCAD modelling of non-irradiated and
irradiated Low-Gain Avalanche Diode sensors

T. Crocitl*), A, Morozzi(1), P. Asenov(%1), A, Fondacci3:1), F. Moscatelli(?1),
L. Lanteri®), F. Siviero®), V. Solat4), M. Ferrero*®, D. Passeri(3:1)

IN FN . 1) Istituto Nazionale di Fisica Nucleare (INFN), Perugia, Italy.
S 2) Istituto Officina dei Materiali (IOM) CNR, Perugia, Italy.
N 3) Dipartimento di Ingegneria, Universita di Perugia, Perugia, Italy.
@ lO'.' 4) Istituto Nazionale di Fisica Nucleare (INFN), Torino, Italy.
DEI MATERIALI 5) Dipartimento di Fisica, Universita di Torino, Torino, Italy.

AIDA 0}

H ©
innova 2 0000

di Eccellenza

Istituto Nazionale di Fisica Nucleare

Motivations

under GA No. 101004761 and

[3] M. Ferrero et al, “An Introduction to Ultra-Fast Silicon

technology (HPK2), both non-irradiated and irradiated ones. Detectors”, 15t ed., CRC Press (2021). from the Italian MIUR PRIN
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v' Developing radiation-resistant silicon detectors for particle tracking in the next generation of high-energy physics experiments
(e.g., HL-LHC or FCC) able to efficiently operate in extreme radiation environments, ® ~ 1x10! n,/cm? [1].
v The Low-Gain Avalanche Diode (LGAD) technology (see figure on the right) helps to mitigate the radiation damage effects by
exploiting the controlled charge multiplication mechanism [2].
v To evaluate the impact of several design strategies and the radiation damage effects on the LGAD sensors electrical behavior:
o ad-hoc advanced Technology CAD (TCAD) modelling before and after irradiation;
o massive test campaign on specifically devised structures, both non-irradiated and irradiated ones.
— Validation of the development framework (in this work, based on the Hamamatsu technology - HPK)
. Sensor design and optimization before the large volume production. gain layer Y
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