LI CMOS pixel sensors optimized for large ionizing dynamic
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Monolithic active pixel sensors (MAPS) are now well established as a technology | € The project targets to develop sensors for a wide signal
for tracking charged particles|[1]|, especially when low material budget Is range, covering minimum ionization particles up to heavily
desirable. For such applications, sensors focus on spatial resolution and pixels lonization 1ons, such as carbon at few 100s MeV/u.

with digital output or modest charge measurement ability are well suited. Within - @ Technology: Tower Jazz 180nm

the European Union STRONG project focusing on experiments using hadrons, the & Small prototypes (32 X 16 pixels)

THIMM (Tracking and lons ldentifications with Minimal Material budget) joint _ _
research activity intends to expand granular MAPS capacity to energy-loss (AE) * TIIMM-0 has been tabricated in 2020.
measurement for ion species identification|2]. * TIIMM-1 will be submitted in Fall 2021.

The pixel architecture I1s based on a charge sensitive amplifier featuring a

Krummenacher feedback|3], a comparator and time-over-threshold (ToT) 1 — ]

architecture for the signal digitization[4]. ey, =3 A05% TR e s
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Fig.2.2 TIIMM-1 pixel structure
* The dynamic for the pulse duration is much larger than the pulse

* The simulation shows that the spread of the baseline after the AC- coupling

is decreased from 9.27 mV/ to 1.11 V. (TIIMM-1, extracted sim) amplitude. (ToT for energy loss measurement, extracted sim)
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increases with the Qin from 1ke-, and the value of sigma/mean seemsto ¢ The pulse width increases with < Image created with test signals
saturate 10% in TIIMM-1 after optimization. the Input charge. Injected Into the pixels.
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