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Dynamic characterization of the ARCADIA
passive pixel arrays: a comparison between
simulation and experimental data
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ARCADIA Project
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» medical imaging (e.g. PCT)
» particle detection on satellites
» HEP experiments

Piero Giubilato

Andrea Paterno, Vertex 2021
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CSES-0L ARCADIA MD1 chip Y

http://cses.roma2.infn.it

» Main Demonstrator (MD1) with sensor array composed of
512x512 pixels with 25um pixel pitch

MD1 chip micrograph
» Embedded analog and digital frontend electronics
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Sensor concept
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» High resistivity silicon substrates
i f \\
[ nepi / SARRY Internal » N-type epitaxial layer to delay the onset of
1 deep i pwell the punch through
T pwell
;: Electnc
1 el » Operation in full depletion condition
T > Independent frontside and backside bias
T

electrodes

3/3/2022 thomas.corradino@unitn.it - Dynamic characterization of the ARCADIA passive pixel arrays



NIVERSITA
| TRENTO

Trento Institute for
Fundamental Physics
and Applications

ARCADIA Test Structures

» Chip frontside electrodes

> External pwell » Passive TS chip 2

» N-type sensor nodes > 10um pixel matrix
» Internal pwell

» N-guard rings

» Passive TS chip 1

» 50um pixel matrices
» 25um pixel matrix
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Electrical characterization

» IV measurements to extract Vg,p,; and Vpr
» CV measurements to determine Cp;
» Both frontside and backside bias are properly working
» Samples with active thickness 48, 100 and 200um
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Biasing scheme & Laser setup

» Negative voltage bias applied to
Pext electrode

Guiesesz

» Red laser (660nm) with 350ps pulse
at FWHM L

P

» Infrared laser (1060nm) with < 100ps pulse at FWHM (Alphalas)

» External commercial amplifier with 1GHz bandwidth
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IR laser - PM 50 minimum C layout (2F)
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» Slowest signal

» tgs around 110 ns
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IR laser - PM 25 standard layout (1A)
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IR laser - PM 10 standard layout (1A)
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IR laser - Signal integrals cfr. pixel layout
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IR laser scan - PM 50 2A
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Red laser scan - PM 50 2F
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Conclusions

» IV curves show that the sensors work properly with Vpr > Ve,

» Faster charge collection with smaller pixel pitches, smaller pwell width and larger
collection electrodes as properly predicted from simulations

» Trade off needed in the pixel layout to minimize the pixel capacitance and optimize
the charge collection speed

» tgo in the order of 3ns for the pixel array with 10um pixels with t,.; of 100um

» Samples from 1st engineering run (mid 2021), 2nd engineering run (just received),
3rd engineering run submission (mid 2022)
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Thank you for your attention!

3/3/2022 thomas.corradino@unitn.it - Dynamic characterization of the ARCADIA passive pixel arrays



