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Abstract

In the last decade, the use of standard deep submicron CMOS technologies for the implementation of monolithic active pixel sensors (MAPS) for HEP experiments has
been thoroughly investigated. One of the main issues with this approach is the fact that the charge collection efficiency may be negatively affected by the presence of
competitive N-wells used to integrate PMOS transistors in the readout chain. These N-wells act as parasitic collecting electrodes subtracting part of the charge
generated by a minimum ionizing particle (MIP) from the sensor. On the other hand, PMOS transistors are needed to design high performance, low power analog and digital
blocks. A novel approach for isolating the PMOS competitive N-wells is based on the use of a planar 180 nm CMOS process with quadruple well called INMAPS. This work
introduces the channel readout design features of the chip Apsel4well developed with the mentioned approach and shows results of device simulations of a 3x3 pixel
matrix charge collection performance.
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Front-end design and device simulations

The features of CMOS INMAPS process have been exploited in the design of the Apseld4well chip. The Apsel4well pixel features a 50 uym pitch, complying with the requirements of the SVT
LayerO of the SuperB experiment. The pixel sensor is read out by a classical channel for capacitive detectors including a charge preamplifier, a shaper and a threshold discriminator,
followed by the in-pixel readout logic. Besides analog smaller (3x3) pixel matrices and single channels, the Apsel4well chip also includes a 32x32 matrix which implements a sparsified
readout architecture with tfime stamping.

Analog Front-end design Device simulations
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The charge collection uniformity along a section of the central pixel has been evaluated by moving the
""" MIP impact point along the green dotted line in the case of a 12 ym thick high resistivity epitaxial layer.
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latches the current TS when fires. The matrix
readout is timestamp ordered. A readout TS enters
the pixel and a HIT-OR-OUT signal is generated for
columns with hits associated to that TS. A column is
read only if HIT-OR-OUT=1. DATA_OUT s
generated for pixels in the active columns with hits
associated to that TS.
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