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LGAD Bias Analysis: 250V, 450V, 650V, Gain shows a linear increase with bias
The equivalent PiN is an LGAD device without Pwell (gain well)
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LGADA450V

[ 1 ns (impact ot 02 ns) r 2ns r 3ns
[ 1 ns (impact al 0.2 ns) r 2ns r 3ns e o e
ElectranCurrentDensity450V Electronimpactlonization450V
. . . . { ™a— ) . S . { = )}
¥ {: . } ¥ ( n } ' {—' (j } .djm ld.'im .AFM
et et it 2emomion sersecn v
e 2 70Ee04. e 2 TEe-Dt o 2 708e-D4 " Iume—ua " Iumrna " Iumcrua
B | i | {imen {im [ises
(Lajer pulse at 0.2 ns) zezrez | R jzen 1o00s-20 10020 1.0002-20
] Eleftrons rushing fror_n the :?ed laser pulse at tl'_ne p+ Ifzer _ ans _ 5 s _ 75 s
ns H H 13
towards the n+¥-Bwell junction e . . e ] e e . N .
o -] P J v Maximum impact lonization in the n+ pwell junction (5ns)
' N L w j ' N L H ) ! N L M j ' L 4.FM v L iﬂm v L ['} AFM
L] ‘1‘::::31‘ ] ‘:ﬁ]‘ [ ] Tﬁ]‘ ATT4EHIS ATTEHIS 774518
zeme s e s e [ P [ P [ B
- 10 ns r 15 ns - 20 ns B 10 ns B 15 ns r 20 ns
. R e L N ) Rl L N L N} . AN U 7N )
| it | it | it Traena e Do
7 i T i | B T e T amea T | Ft
[ [rymi [ [yt [ [yt el el T om0

-
x

Electron Current Density (A/cin?) and Electron 'Impz;ct’ lonization rate (S'i‘cr‘n‘if for LGAD 450V bias

N /
% | FCA https://indico.cern.ch/event/472834/overview 22-24 Febrero 2016 LPNHE — Paris



https://indico.cern.ch/event/339943/

F.R.Palomo 11th Trento Workshop Workshop on Advanced Silicon Radiation Detectors 5/16

LGAD450V
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Radiation Damage Models

CMS Proton Model
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Simulations of radiation-damaged 3D detectors for the
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LGAD

Pulsed red laser transient, current amp readout (gain=1)
CMS Neutron Damage Model
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Pulsed red laser transient, current amp readout (gain=1)
CMS Proton Damage Model
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I G E D ElectricFieldAnalysis (0.8ns after Iaser hit)
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I GAD ElectricFieldAnalysis (0.8ns after laser hit)
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Delhi Models Electric Field along Y axis
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Conclusions

* LGAD model from CNM, with JTE, guard rings,
p-stops and c-stops

* The device withstand radiation damage up to 1el4
Neo/CM?

* Fails approaching 1e15 n,,/cm?

* Main fail mechanism: double junction
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Thanks for your attention
fpalomo@us.es
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