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Fabrication Processes 

ÅLGAD 
ÅRun 11748. AIDA2020 v1 

Å4έΣ 35/50+300 µm thick Si-Si. 14 Wafers 

ÅN+-Layer do not overhang Multiplication Layer 

ÅHigh Leakage current due to a problem in the 
multiplication layer periphery 

ÅRun 12916. AIDA2020 v2 
Å4έΣ 50+300 µm thick Si-Si. 4 Wafers 

ÅN+-Layer overhang Multiplication Layer 
ÅLow Leakage current 

ÅRuns 11486 & 13002. 6 inch Thin LGADs 
Å6έΣ 50+1+300 µm thick SOI. 7 Wafers 
Å6έΣ 55+525 µm thick EPI. 4 Wafers 

ÅATLAS/CMS Common Run 
ÅAIDA2020v2 design in 6 inch SOI & Epitaxial wafers 

Å3D 
ÅRun 11119. 3D-SS, RD53A, AIDA2020 

Å4έΣ 150+200 µm thick Si-Si. 8 Wafers 
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LGAD. AIDA2020. Runs 11748 & 13002 
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ATLAS 5x5, 1.3 mm, IP 37
ATLAS 5x5, 1.3 mm, IP 47
ATLAS 5x5, 1.3 mm, IP 57

LGAD Pad, 1.0 mm, IP 57
LGAD Pad, 1.0 mm, IP 47
LGAD Pad, 1.0 mm, IP 37

PiN Pad, 1.0 mm, IP 37
PiN Pad, 1.0 mm, IP 47
PiN Pad, 1.0 mm, IP 57

ATLAS 2x2, 1.3 mm, IP 57
ATLAS 2x2, 1.3 mm, IP 47
ATLAS 2x2, 1.3 mm, IP 37

ATLAS 2x2, 1.0 mm, IP 37
ATLAS 2x2, 1.0 mm, IP 47
ATLAS 2x2, 1.0 mm, IP 57

LGAD Pad, 1.3 mm, IP 37
LGAD Pad, 1.3 mm, IP 47
LGAD Pad, 1.3 mm, IP 57

PiN Pad, 1.3 mm, IP 37
PiN Pad, 1.3 mm, IP 47
PiN Pad, 1.3 mm, IP 57CMS 
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LGAD. AIDA2020 v1. Run 11748 

ÅLGADs for ATLAS & CMS Timing Layers 
Å4 inch, 35/50+300 µm thick Si-Si. 14 Wafers 

ÅN+-Layer do not overhang Multiplication 
Layer (do not overlap JTE diffusion) 

ÅWe use three different implantation dose 
values for the multiplication area (2,3,8,9 
low; 4,5,10,11 medium; 6,7,13,14 high) 

ÅWafer 1 integrates PiN diodes only 

ÅWafers 3,5,7,9,11,14 do not use temporary 
metal and they have been tested on-wafer 
using some single pad devices to evaluate 
the fabrication process quality 

ÅWe have use temporary metal on wafers 1, 
2, 4, 6, 8, 10, 12, 13, only 

ÅHigh Leakage current due to a problem in 
the multiplication layer periphery 
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Wafer Thickness Dose

3 35 Õm Low

5 Med

7 High

9 50 Õm Low

11 Med

14 High

Without Temporary Metal

Wafer Thickness Dose

1 35 Õm PiN

2 Low

4 Med

6 High

8 50 Õm Low

10 Med

12 Med-High

13 High

With Temporary Metal

33 ҡm

JTE

33 ҡm 300 ҡm1.0 x 1.0 mmч
1.3 x 1.3 mmч
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LGAD. AIDA2020 v1. Run 11748 

ÅLGAD have high leakage currents όҒƳ!ύ but pin diodes 
are working well (nA) 

ÅCurrent is not generated in the bulk, all other parameters 
are OK (gain, breakdown voltage, capacitance, depletion 
voltage of the multiplication layer, surface current, etc.) 
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ÅHigh current due to a mistake in 
the N+ mask level design that was 
implemented in all devices (no in 
pins). The reason was to try to 
increase the JTE performance 
ÅIFCA work show that leakage 

current decreases with irradiation 
and the detectors can be 
operated normally 
ÅNew N+ mask level design to avoid 

this problem 
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