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Antroduction
Implant radiation hardness studies

v" 1x1 mm? CNM diodes, runs 10478 (W4 & W5) and 10924 (W6) - Depletion voltage by Gaussian fit on IV derivative
- Repeated for -10, -20 & -30°C
- Active dopant extrapolated

v" 50 um on 250 pm 4” Sol wafers

v Boron, Boron + Carbon diffused and Gallium implanted gain layer

Irradiations: os%sor Vd — VO e v
v' 23 GeV PS protons 90»5' 5}3t
v’ fast (~10MeV) neutrons at JSI 07@63 eﬁeé‘ N
Yre of Active Implant - Proton & Neutron Irradiated
v" 5 fluences: 1el4, 6el4, lel5, 3el5, 6e15 n,,/cm? e”l‘s‘/‘, 120%

v' Tested at -10C, -20C and -30C
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Antroduction

MIP measurements & Gain Extraction

v Collected charge measured with MIPs

v' 5k events, beta measurements with 5r90

v" Repeated in -10°C, -20°C -30°C with concurrent results

v" Usable gain estimated by comparing GR-pad leakage current

v" GR — gain region share shame cathode

v Separate removal factors fot Protons/ neutrons

v" Exponential behavior in depleted region
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AEfficiency

Poisson Fitting

U Frequency of events of radioactive decay follows Poisson distrik
U Record trigger time and convert to event frequency
U Add normalization and scaling parameters

n=nxC nB/c Y
Poigson Distribution: n, " f(n')=A*<£> —
oiggon Digtribution:  f(n) =y * c F(%,+ 1)

u=B/C
Where: n number of events in interval Where: A Normalization parameter
” mean B/c mean
f(n) frequency f(n’) Scaled frequency
Trigger Frequency - Boron, 3e15 n, -10C, 490V Trriger Frequency Scaled - Boron, 3e15 n, -10C, 490V
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AEfficiency

Per event frequency calculation
U Correction applied for instrument accuracy

Triggor Frequency: fi =1/ (tfflg tri‘g)

Low freqguency o .
g _ trtg ﬂg trig _ trig . trig _ _trig
correction: tiny —t; 7 =0 I:> =N/t y —t ) forleastN onwhich ¢y —t; 7 >0

lterative Re -fitting

U A number of fits is performed per distribution with different parameters
U Best fit result selected by maximigihg’ Marameter

Fitting Failure rate

f 219Boron 1el5 p;20C, 340
220Boron 1el15 p;20C, 380
309Carbon 1e14 n;10C,120
327Carbon 1e14 n;30C, 100

11 out of 936 333Carbon 1e14 n;30C, 70

measurement series < ggggargon éeﬂ Ny ggg 280

arbon 6e14 n; ,

~ 99% success 645 Gallium, 1e14 n20C, 180
650Gallium, 1e14 n30C, 110
654 Gallium, 1e14 n.30C,150

\ 659 Gallium, 1e14 rR30C,80
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