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                                 Iskra Velkovska (iskra.velkovska@cern.ch)              

● New LGAD technology:
The trench replaces JTE (Junction Termination Extension) & p-stop
Trenches → Drift/diffusion barrier 

● Carbon co-implantation in the gain layer
● Solution considered for Phase 3 in the LHC experiments in the timing 

layer

(preventing charge carriers (electrons/holes) from drifting)

● Dead region is significantly reduced

● The trenches are < 1μm wide and few microns deep

● Smaller gain-loss region is expected

● Trenches of etched dielectric material, filled with SiO2

 

Introduction: Trench Isolated - LGADs: Solution?
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TI-LGADs_FBK_development

trench width parameter TW 

V1/V2 border version

TI-LGAD Meeting, December  2025  

https://indico.cern.ch/event/855994/contributions/3637012/attachments/1947013/3230442/RD50_19_11_Pater.pdf
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● Variations in trench depth (Dx) and trench width (TWx) 
● 375 μm × 250 μm pixel pitch

○ Fabricated @ FBK wafers: 2, 5 and 9
○ Trench width parameters TW5, TW1/2/3; TW4/6
○ Border version V1 and V2: distance between center of 

trench to the edge of the gain layer
○ Fluences: 0E15, 1.5E15 and 2.5E15 neq/cm2

● Single-trench TI-LGAD devices

Samples characterized at SPS test beams 
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Wafer information provided by FBK: 
https://zenodo.org/records/7515703

Measured in October 2024 and April 2025 testbeam 
V2 border version

Measured in October 2025 testbeam 
V1 and V2 border versions

AIDAInnova production

TI-LGAD Meeting, December  2025  

https://zenodo.org/records/7515703


BEFORE, single pad: I–V Curve Validation of TI-LGAD after 1.5×10¹⁵ neq/cm² 
irradiation

Breakdown voltage lies between 455–520 V
● Same for TW 1,2,3 at this fluence
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V2 TW3



Both pads together: I–V Curve Validation of TI-LGAD after 1.5×10¹⁵ neq/cm² 
irradiation
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Test beam overview -> preparations
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Test beam overview -> preparations
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No telescope! 
Action asap



Run 607 – Strict TREF-Anchored Efficiency Analysis

Analysis settings: 

● Baseline subtraction on all channels
● TREF anchor from CFD50 on wf8/wf9 
● Strict cuts: 

○ (Design and performance of the Fermilab Constant Fraction 
Discriminator ASIC)

○ Using timing from both channels (Interaction position, time, 
and energy resolution in organic scintillator bars with dual-ended 
readout) -> averaging two time estimates

○ interpolated value between samples corresponding to 50% 
of the maximum value on the rising edge of the pulse

https://www.sciencedirect.com/science/article/pii/S0168900223006459?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900223006459?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900219302517?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900219302517?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168900219302517?via%3Dihub


Irradiated structure to 1.5E15 neq/cm2 -> efficiencies



Track-based 2D maps of mean peak charge, show a uniform signal response across the active strips with typical 
values of about 20–27 fC



Per-bin timing resolution σt(x,y), obtained as the standard deviation of the centered time difference (preliminary)


