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Single-Vendor Problem

 Silicon sensors have become indispensable in high energy physics.

e ...onlyavailable from few foundries

\/ Alternative vendors ?

Vendor diversification through standardised industrial CMOS process

Fast, cheap and large-scale production
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CMOS Strip Sensors
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CMOS Strip Sensors

e Strip-implant varies in width and doping concentration
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Low Dose (LD) 30/55 strip implant
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DUT Cooling - ITk Box

e Cooling with dry ice pellets to —45°C

e Limited run time of 1.5h

* Temperature and position fluctuations
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DUT Cooling - ‘Pink’ Box "’7/'1/6,

e Reduced box dimensions /'é*

. Coollng with stacked Peltier elements connected to chlller

Acryllc Glass _.__._f'i'\\
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DUT Cooling - ‘Pink’ Box

» Sensor held by copper PCB (cooling)

e Reduced material budget

y [mm]

Copper PCB + 3D prmted frame
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DUT Cooling - ‘Pink’ Box
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In-Strip Mean Absolute Deviation (MAD) ‘ e "
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In-Strip Hit Detection Efficiency \ sample

Efficiency within the strip @threshold[SNR] =5

@100V bias

« Homogeneous efficiency along strip length
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e Hit position residual MAD =

n

« Deprecated resolution towards strip edges (no full depletion)
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In-Strip Hit Detection Efficiency e e |
1e16 neo/cm2@500V bias

« Strong efficiency decrease (no full depletion)

« No stitching effect at high fluences
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Conclusion & Outlook

Stitching does not impact resolution and hit detection efficiency!

» Efficiency drop for LD designs and irradiated samples

Improved setup for more efficient data taking

Further Investigations:
« Comparison to proton irradiation, charge calibration

Active sensor submission under discussion
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The measurements leading to these results have been performed at the
Test Beam Facility at DESY Hamburg (Germany), a member of the
Helmholtz Association (HGF).



