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3D Pixel Sensor — CNM production

Features:

- thickness: 285um

- cell size: 50x50 pm’

- p-type bulk resistivity: ~5kQcm
- diameter holes: 8-10 um

Schematic Cross Section
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Radiation doses:
1) Irradiated @ 8x10" TMev n /cm’

cq

2) Irradiated @ 2.3x10"” 1Mev n /cm’
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3) Irradiated @ 4.8x10” TMev n /cm’
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Design of a single cell structure
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Experimental Setup
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Signals in coincidence are analyzed

Source: " Ru

Board: Preamplified UCSC

LGAD: HPK50C - high gain 50 um thick (1 mm diameter)
Time resolution 39 ps (20°C) and 36 ps (-20°C)

2.stage amp: 4GHz

Readout: Waverunner 8404M oscilloscope 4GHz



3D Wavetorm and analysis - O
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Results



Not irradiated
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0 behaviour for high voltages
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0 behaviour for high voltages

Not irradiated Irradiated @ 2.3x10” 1Mev n /cm’
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3D time resolution before and after neutron irradiation

Irradiated at 8.0x10™ 1Mev n /ecm’ 2.3x10"° 1Mev n /cm’
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3D time resolution before and after neutron irradiation

Irradiated at 8.0x10" 1Mev n /em® 2.3x10” 1Mev n /cm’ at 4.8x10” 1Mev n /cm® at Ljubjiana
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3D time resolution — O contribution before and after neutron irradiation

wit

Irradiated at 8.0x10" 1Mev n /em® 2.3x10” 1Mev n /cm’ at 4.8x10” 1Mev n /cm® at Ljubjiana
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3D time resolution - O contribution before and after neutron irradiation
J

Irradiated at 8.0x10" 1Mev n /em® 2.3x10” 1Mev n /cm’ at 4.8x10” 1Mev n /cm® at Ljubjiana
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Conclusions

We measured data for 3D detector with thickness of 285 um at different V, at 20°C and -20°C
- Considerable drop close to V

After n 1rradiation at 8x10™ 1MeV meq/cm2 at 2.3x10" 1Mev neq/cm2 and then at 4.8x10" 1Mev neq/cm2

- stable for -20°C

Next steps:

Redo the measurments increasing the radiation dose

13



Backup - Analysis
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LGAD Waveform Analysis
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3D Waveform analysis
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3D Waveform and analysis - o
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LGAD-LGAD time resolution
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Thickness: 285 pum  T:-20°C  Vbias:300V  Radiation dose: 2.3e15 1MeV N_/cm?

3D LGAD At=t .t
_ h_.EI mp ¢t 70— |"1_.al"l'l D_CE Entries soa
Entries 998 L Entries 999
100 E:ﬂaﬁn g;:;g - Mean 1.274 60 ¥? [ ndi 84.689 /54
: N AMS 0.4235
- 60 B Constanl 48,54 £ 2.34
L ; 50 Mean 2573e10+1.683e12
BO— 50—
i - Sigma 4.681e-11% 1.455e-12
i aol 40
60— N N
I 30 0
40 i Z
! 201 20
20 i B
N 10~ 101~
G_"Jllllllllll pd om0 U_||rr|||||||||||||||||||||||| _||n|||J-]||-|nr|-'—|||J_|||-||| |||||||||||||K1D_g
0 01 ) 0.3 0.4 0.5 06 0 0.5 1 1.5 2 2.5 .2 0.1 0 0.3 0.4
max_amp(V) max_amp(V) t(s)

55

19



Thickness: 285 um  T:-20°C  Vbias:300V  Radiation dose: 2.3e15 1MeV N_/cm?
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Thickness: 285 pum  T:-20°C  Vbias:100V  Radiation dose: 2.3e15 1MeV N_/cm?
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Thickness: 285 um T:-20°C Vbias:100V  Radiation dose: 2.3e15 1MeV N /cm”
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3D time resolution before and after neutron irradiation at 20°C and -20°C at 100V

Annealed 60 min at 80°C
Irradiated at 8x10" 1Mev n /cm®and then at 2.3x10” 1Mev n /cm” at Ljubjiana
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