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Test of LGAD Sensor after TID
Spatial and Timing reconstruction of AC-LGAD



IHEP-IME LGAD Sensor with shallow carbon (wafer 12)

p typ
multiplication layer 50um

High p
P type FZ

Low p %

P type CZ
p+ 725um
Al

IHEP-IME V3 LGAD
Shallow carbon
ATLAS Upgrade
Optimize the design of
LGAD

Requirement:

. Inter-pad Isolation
. C<4.5pF
. R>10°0Q

. 2.5x10 15neq/cm2
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Bias Voltage [V]

Capacitance * [F %

The leakage currents of pad4 increase slightly(~5p1A) with

the increase of the TID dose, within the requirement of

Capacitance <4pkF varies while depletion voltages remain

increase 60V-70V

Vgl Vid characteristics same as Hamamatsu

* Breakdown voltage(BV):
o
ATLAS HGTD
o
o
Square of InvCap
010" .
w
40; |
30:—
20
10— ]
i T

20 30 40 50 60 70 80
Bias Voltage [V]

1/C* (1/pF?)

0.1
0.09} -
0.08|—

0.07}

0.06

0.05[—

0.04

0.03}-

0.02

0.01

Evil)a(a. 1 MHz
Linear Fits

Vid= 612V |

o~

Hamamatsu f

L]
"
?
[ Vgl= 541V

20 40 ' 80
Vhias ( V)

Hamamatsu:
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I-V C-V Interpad Resistance
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Quad pad AC LGAD spatial and timing resolution
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* PID improvement by TOF
o QOthers:

Telescope

Beam quality monitoring

proton CT oncological therapy



Quad pad AC LGAD spatial and timing resolution
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OUTLOOK

* TID and reconstruction, 2 paper writings & reports

* Analysis of radiation effect after synchrotron radiation

* Improve resolution and test strip-shape| sensor
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