Small-Scale Readout System Prototype for the STAR PIXEL Detector
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Ab S’[I’ aCt A prototype readout system for the STAR PIXEL detector in a Heavy Flavor Tracker vertex detector upgrade is presented. The PIXEL detector is a Monolithic Active Pixel Sensors (MAPS) based silicon pixel vertex detector fabricated In

commercial CMOS process that integrates the detector and front-end electronics layers in one silicon wafer. MAPS prototypes designed specifically for the PIXEL are discussed. The readout architecture for the PIXEL has been recently
prototyped in a telescope system consisting of three small size MAPS sensors arranged into three parallel and coaxial planes. The proposed readout architecture is simple and scales to the size required by the final detector. The real-time cluster finding algorithm
necessary for data rate reduction in the 135 mega pixel detector is described, and aspects of the PIXEL system integration into the existing STAR framework are addressed. The complete system has been recently tested and shown to be fully functional.
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PIXEL characteristics: PIXEL detector serviced by a multiple parallel readout system.

» Two layers at 2.5 & 7 cm radius (9+24 ladders)
» Nearly 135 M pixels
» 0.28 % radiation length/layer
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Low yield — under investigation Measured charged particle flux was ~ 3.9 merged clusters per sensor (1.7 us integration time, L=8x1026 cm-2s1).

Noise level of setup in the STAR environment was ~35 electrons*, comparable to laboratory and ALS measurements.

> Radiation tolerant diode d?SIQn . . o TLD measured dose at head position, 325 rad over running time. This scales to an integrated dose of several hundred
» Column parallel readout with on-chip discriminators krad/run.

> Bi nary readout * Elevated noise resulted from un-bonded pads that correspond to outputs of the sensors’ internal DACs
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» RDO system with on-the-fly data sparsification implemented and
functional for Mimostar2 sensors.

» Prototype system fully functional and characterized.
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See also poster N24-254: Binary Mode CMOS Sensors for MIP Detection
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