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Saturday 14 December 2019 14:28 (1 minute)

High voltage CMOS pixel sensors will be used in several particle physics experiments for particle tracking.
ATLASPIX3 is the first full reticle size monolithic HVCMOS sensor which has all necessary features for con-
struction of multi chip modules. ATLASPIX3 has been designed for ATLAS pixel upgrade, layer 4, within
ASTLAS CMOS collaboration. The size of the chip is 2cm x 2.1cm with periphery at one side which makes
the chip 3-sides buttable. ATLASPIX3 has been implemented in a standard 180nm HVCMOS process. Each
pixel has an area of 50µm x 150µm and contains a large charge collecting electrode implemented as a deep
n-well. Pixel electronics is embedded inside the n-well. The p-substrate around the n-well is depleted by
applying high voltage bias. To increase the depth of the depleted region, the chips have been implemented
on high resistivity substrates. ATLASPIX3 implements the zero-suppressed readout. Upon particle hits, hit
words containing time-, amplitude- and spatial information are generated. The readout electronics supports
both triggered- and triggerless readout. Trigger latency is programmable up to 25µs and trigger window can
be as small as 25ns. The readout electronics can cope with hit and trigger rates expected in the layer 4 of AT-
LAS high luminosity upgrade. The digital chip interface is based on two lines, one command-input and one
data-output. ATLASPIX3 is compatible with RD53 ASIC in terms of physical interface and command and data
format. ATLASPIX3 could be used for the construction of CMOS modules for ATLAS or similar experiment
where high time resolution, high radiation tolerance, low power and thin sensors are required. The chip is
already available and first measurement results are promising. The structure of the sensor and measurement
results will be presented.
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