= . Development of CMOS Monolithic Pixel Sensors e
" with In-Pixel CDS and Fast Readout
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CMOS Monolithic Pixels for the ILC Vertex Tracker

* |LC Vertex Tracker physics goals: heavy flavor tagging, vertex charge reconstruction
e High impact parameter resolution requires high granularity (05p<5 um — 20 um pitch pixels) and
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low multiple scattering (material budget~0.1% X /layer — 25-350 um thin layers)
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* High occupancy from e*e” pairs background requires fast readout during bunch train

e Radiation tolerance: 50 krad/yr ionizing dose, 10"°n_ /cm?yr, ~10'%e (mMeV)/cmzyr 2

Substrate (P type)
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* On-going R&D at LBNL on CMOS monolithic pixels matching ILC Vertex Tracker requirements
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* 96x96 pixels, 20 um pitch with in-pixel CDS: signal and o Cluster multiplicity - Charge signals~800-1000 e’, pixel multiplicity~5-6,
oedestal level stored on pixel capacitors 200 (3x3 um” diode) — smaller for larger size of charge collecting diodes
* 3x3 pm2and 5x5 um? diodes, 3T and self-bias pixel 2002_ . - * Detector tested with 120 GeV p at FNAL MTBF
architecture, guard-ring around diode - j:—_% L _ facility with Thin CMQOS Pixel Telescope (experiment
* Read out in rolling-shutter mode up to 25 MHz "oz e e e 10 iz w1 e - 1966): analysis under way
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