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Should accommodates > 99.999% MIP
(99.9895% by Cheng-Wei)

Should be OK for efficiency evaluation
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Full Depletion Voltage
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Fully depletion voltage is 120V in Hamamatsu’s Catalogue, d | 3imeons

but we've decided to operate at 100V in Fermi's test experiment.
We may need to revisit the optimized voltage. L
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W is the function of the bias voltage.



-xpected Amplitude

W = \/Zpgﬂe(vbias — Pbi)

« Expected Ratio
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« Observed Ratio

MIPsyy  75.7
= —— ~0.62
MIP ooy 122.6

¥

0.7 vs 0.62 : Reasonably consistent with the observation

HAREESZE Xk © https://research.kek.jp/people/tsuboy/20090601-soukendai/soukendai-jisshuu.pdf

34.7.2 Detector Configurations

A p-n junction operated at reverse bias forms a sensitive region depleted of mobile charge
and sets up an electric field that sweeps charge liberated by radiation to the electrodes. Detectors
typically use an asymmetric structure, e.g., a highly doped p electrode and a lightly doped n region,
so that the depletion region extends predominantly into the lightly doped volume.
In a planar device the thickness of the depleted region is

W = \/2¢ (V + Vi) /Ne = \/20pe(V + Vi) (34.20)
where V' = external bias voltage

Vi = “built-in” voltage (/= 0.5 V for resistivities typically used in Si detectors)
N = doping concentration
e = electronic charge
e = dielectric constant = 11.9 ¢g &~ 1 pF/cm in Si
p = resistivity (typically 1-10 k{2 cm in Si)
1 = charge carrier mobility
= 1350 cm? V! 57! for electrons in Si

= 450 ecm? V1 s~ for holes in Si

In Si

W = 0.5[ pmv/Q2-cm - V] x /p(V + Vi) for n-type Si, and

W = 0.3[ pmv/2-cm - V] x /p(V + V) for p-type Si.

The conductive p and n regions together with the depleted volume form a capacitor with the

capacitance per unit area
C =¢/W = 1[pF/cm] /W in Si. (34.21)

In strip and pixel detectors the capacitance is dominated by the fringing capacitance to neighboring
electrodes. For example, the strip-to-strip Si fringing capacitance is ~ 1-1.5 pF cm ™! of strip length
at a strip pitch of 25-50 pm.

6th December, 2019 11:49am

https://pdg.Ibl.gov/2019/reviews/rpp2019-rev-particle-detectors-accel.pdf
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Beam Test ADC Distributions

Presumably, the peak positions will agree if

Probability / bin

single cluster ADC
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we scale simulation ADC by 0.7 or so.
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INTT Silicon Sensor Cross Section
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