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e Sensors used for the shown measurements
were produced by Micron Semiconductor Ltd.
with standard RD50 design

— 131 strips: 80um pitch, 10.470mm long

e Sensor 2922-1: irradiated with protons at
CERN to 3.2x10%*p/cm? (1.66x10'°n . /cm?)
fluence

* 3107: irradiated with neutrons at Ljubljana

— Fluences: 1x10%>, 2x101>, 5x10*°>, 1x101° and
2x10%* n, /cm?
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LIVERPOQL Beta Source Measurements

* MIP’s from °°Sr source to
perform charge collection
measurements

e Scintillators for triggering

e Resulting spectrum is fitted
with a convolution of a %0Sr source  sensor scintillator
Gaussian and Landau
distribution to determine MPV _

. )
Electron

* With calibration value of | Cluster charge | T
daughterboard the collected mf- .
charge is calculated from the ol
MPV ok

* |rradiated sensors measured at o
temperatures between -20°C nE
and -30°C in a freezer o

O=
TTT

23/06/2015 26th RD50, Santander, S. Wonsak



’'&’d UNIVERSITY OF C ” dCh
fruciiny -
&7 LIVERPOOL ollecte arge
7.0 +
| Expected charge: 3.4ke
6.0 +
- C= 368" (190 + 16.3 * In(d))
— 50 | C:generated charge, d: sensor thickness
-
Q i
%;4.0 1 ——1.00E+15
S -=-2.00E+15
o] 4
g30 7 5.00E+15
= ] ~<1.00E+16
220 7 ~<2.00E+16
1.0 +
o0 —MmM8M ——+ ——— ——————
0 100 200 300 400 500 600 700 800

Bias Voltage [V]

23/06/2015 26th RD50, Santander, S. Wonsak



&d UNIVERSITY OF

g uverrooL

* One issue in analysis: for some data it is not
clearly possible to distinguish between signal
and background/noise peak
— This issue occurred only for thin sensors:

* Thin sensor mean less material for charge generation

— Analysis tool needs improvement
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Signal not clearly separable from noise, even for high voltages
Need better analysis tool for this samples
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LIVERPOOL 1.66x10%n,,/cm?; room temperature annealing

6.0 Decreasing collected charge with increasing annealing
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Expected hierarchy: higher fluence leads to higher current
Temperature measurement with PT1000 glued on silicon sensor; measurement in freezer
at =-22°C; scaled to -25°C using E_4=1.214eV
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Capacitance of irradiated 50um silicon sensors
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IV comparison
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With increasing irradiation fluence the collected charge decrease

— An issue occurred while fitting the ALiBaVa results: for high fluences the signal
is not always separable from the noise peak

* Long-term room temperature annealing of a 50um sensor, irradiated at
CERN to 1.66x10'° n,./cm? shows only reverse annealing

— Irradiation at room temperature for several days

* |V measurements of the 50um sensors have shown the expected increase
in current with increasing fluence

 Comparing the current of sensors with different thicknesses but irradiated
to the same fluence shows that the current becomes mostly independent
of the sensor thickness for high fluences

* From the investigation of collected charge vs. power it was shown that for
higher fluences more power is needed to collect a significant amount of
charge

— Comparing 50 und 300 pum sensors at 1x10™> n../cm? the thicker device
collects more charge with the same amount of power
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Backup
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3107-3-3, TET5 Vdep=[35.5210.55]

Capacitance of irradiated 50um silicon sensors 3107-3-9, 2E15 V, =(128.5:1.05)

3107-3-10, SE15 Vdep=[146.43i0.36]
3107-3-14, 1E16 Vdep=[193.91i1.03}
3107-3-21, 2E16 Vdep=|:302.6714.23]
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1x10% n,,/cm?

IV compare for same fluence (1E15), area normalized
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