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● 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

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

https://zenodo.org/records/7515703


V1 voltage scan TR1 TW5 Wafer 9 with 660 nm red laser @100 V 
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scanning



V1 voltage scan TR1 TW5 @ 100 V
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V2 voltage scan TR1 TW5 Wafer 9 operated @ 100 V

IPD ~1 μm
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Collected charge for V1 TW5 structure from Wafer 9 with red 660 nm

● @ 660 nm wavelength with absorption length of ~ 3.5 μm

● probing the gain layer + p⁺ implant region + top of the bulk
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Total Collected Charge map Normalized Charge Collection map

Charge sharing profile



Collected charge for V2 TR1 TW5 Wafer 9 

8

used a red laser 
with wavelength 
660 nm



V2 TW5 structure from Wafer 9 @ 96 V with laser of wavelength 935 nm

● @ 935 nm wavelength with absorption length of ~ 20-40 μm
● through a thicker slice of the bulk, not just surface
● carriers drift through the gain-layer edge near the trench

Total Collected Charge map Normalized Charge Collection map
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Charge sharing profile



BACKUP
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Voltage scan for V2 
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V1 focus scan
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