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Introduction HVR-CMOS sensors
L . . HV CMOS sensors features high voltage and low voltage electronics on
- Photon source are common for calibration of silicon pixel detector X hi o i , 4
- Spectrum characterized by a photoelectric peak and a low energy shoulder the same chip. CMOS C'rFu'try (preamplifier, comparator:..-) Is separate
- Width of the peak and shoulder size are sensitive to the non-containement effects from the HV substrate with an N well. They can be capacitively coupled
diffusion, cross talk and photoelectric range to the FE chip, instead of being bump bonded.
- purpose of this study is to understand the effects of these features and to provide The inverse polarization voltage creates a depletion region which
a good detector simulation increases the probility that a particle interacts. This is the sensible zone
e o of the detector.
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KC53A chip and LFCPIX Demonstrator GEANT4 Simulation

The KC53A demo chip is realised in BCD8 and Simulation to understand the non-containment effects
contains 4 passive pixels and 8 active pixels | | _ _
(with amplifier). The pixel dimensions are Simulation of the interaction

50x250 Umz and the substrate resistivity is - Def!n!t!on of the source of radiation: monochromatlc.photon source-
125 O p : ol 9.84mmfor V1 /9.525mm for V2 - Definition of the geometry of the detector: 250 um Si, source material
‘CM. Fassive pixels s 4

Have been characterized.

Digitization (charge collection)

- Definition of the electrodes size and their distance and their cross talk

- Implementation of the characteristics of the detector, as temperature, type (n or p),
geometry, material and inverse polarization

- calculation of the electric field and diffusion

- conversion of energy in number of electron-hole pairs

- determination of the number of involved pixels and their collected charge

Each pixel shows an injection capacitance
with a nominal value of 2 fF.

Matrix of 36x158 pixel, 2 prototypes
LFCPIXv1/2 (results from 2). LFCPIXo

KC53A Simulation
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Charge motion is simulated inside the
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crosstalk between close pixels. Square root of depletion voltage [V3]

For each run one day of data taking, LFCPIXv1 limited in range because of X rays (50 keV on a molybdenum anode), different bias voltage
a limit in the breakdown voltage: * Data shape in agreement with scanning different depletion widths
Peak tion of contained+not simulation,
eak as a superposition or contained+no . . . £ F
contained e\?enfs . P.hotqglectrlc peak not described by this g F Voise | Depletion| Mo | Pahouder
_ simplified model e . N Yk | . [ [pm]._ ... levents] [eventsike’]
g 1000 5 r 10 11 3014 1411
g s B 20 16 4339 1445
soof 0 30 20 5453 1516
[ - 40 23 G420 1736
50 25 7085 1834
- - L U O IR 2Bt B014.... 2040
a0op g B —  Good agreement in shape between
i =
: data and simulation

QST L Hﬁ e e e Simulation underestimates absolute
o Gaes S50V Yttrium size of diffusion effects
) V4
XIV Pisa Meeting on Advanced Detectors HVR_CCPD Project, funded by INFN CSN5

27 May - 2 June 2018. La Biodola, Isola d’Elba, Italy. Web site: nttp://cern.ch/nvr ccpd * .D. —}= _D_ -FD
Contact: Simone.Monzani@mi.infn.it



http://cern.ch/hvr_ccpd

