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LGAD STRUCTURE
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1. LGAD STRUCTURE

v" Enhancement of the electric field to start the impact ionization of electrons after the

depletion of the multiplication layer
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2. 50um thin LGAD detector on SOl wafers

v" First batch on 50um SOl wafers (2016)
v'  Active area: 1.3x1.3 mm?; 2.3x2.3 mm?

v' HGTD (2x2, 4x4, 6x6 array), CT-PPS structure
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2.1

Structure Simulation
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v Synopsis TCAD Sentaurus

v' Optimization of the distances between pads for HGTD and CT-PPS structures

v' Optimization minimum distance between the active area and the edge
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2.2 Electrical performance non irradiated

v" CNM lab, Room temperature, N, flow
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2.3 CCE Measurement
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G. Kramberger et al. “Radiation damage studies in LGAD detectors from recent CNM and FBK runs”, 29th RD50, CERN,



https://indico.cern.ch/event/580875/contributions/2372541/attachments/1375234/2087975/Kramberger_LGAD_RD50_Cern_2016.pdf
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2.9 Beam test performance

AFP beam test in June/July and September 2016 /. Lange et al. JINST 12 (2017) P05003
H6B beam line of the CERN-SPS North Area with 120 GeV pions
SiPM/LGAD trigger  A. Apresyan et al Beam test studies of the uniformity of 50 m low gain submitted to NIMA

Similar results to UCSC/Fermilab at FNAL, and UCSC/Torino
N. Cartiglia et al. NIMA 850 (2017) 83-88
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http://iopscience.iop.org/article/10.1088/1748-0221/12/05/P05003/meta
http://www.sciencedirect.com/science/article/pii/S0168900217300219?via%3Dihub
https://indico.cern.ch/event/577879/contributions/2740091/attachments/1572777/2482249/Hiroshima_v3.pdf
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3. 50 um thin LGAD on Si-Si wafers

1 less mask and process step
JTE in all structures
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3.1 Electrical performance of non irradiated detectors

v" CNM lab, Room temperature, N, flow
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3.2 CCE measurement of non irradiated detectors
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4, Future work

6”’ Technology

Radiation Hardness
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4.1 50 um thin LGAD on Si-Si wafers with Gallium multiplication layer

v" Process optimized for 6”
v Last implantation (Finish: February)

v Irradiation campaign to study the Gallium removal
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4.2 35 um thin LGAD on Si-Si wafers with Carbon

v Process in 6”
v' Mask design

v' Carbon spray
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4.3

AC LGAD detectors

v" Process in 4”’

v' Simulation of the process

v' Optimization of the Nplus and multiplication layer
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4.3 AC LGAD detectors
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