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Within the R&D activities for the upgrade of the ALICE Inner Tracking System (ITS), Monolithic Active Pixel
Sensors (MAPS) are being developed and studied, due to their lower mass (˜0.3% X/X0 for the inner layers)
and higher granularity (˜20 μm x 20 μm pixels) with respect to the present pixel detector.
This paper presents the design and characterization results of the Explorer0 chip, manufactured in the Tower-
Jazz 180 nm CMOS Imaging Sensor process, based on a wafer with high-resistivity (ρ > 1 kΩ cm) and 18 μm
thick epitaxial layer.
The chip is organized in two sub-matrices with different pixel pitches (20 μm and 30 μm), each of them contain-
ing several pixel designs. The collection electrode size and shape, as well as the distance between the electrode
and the surrounding electronics, are varied; the chip also has the possibility of decoupling the charge integra-
tion time from the readout time, and of changing the sensor bias.
The charge collection properties of the different pixel variants implemented in Explorer0 have been studied
using a 55Fe X-ray source and Minimum Ionizing Particles (5 GeV/c π-). The sensor capacitance has been
estimated, and the effect of the sensor bias has also been examined in detail, including a reverse bias option.
Following these results, a second version of the Explorer0 chip has been submitted for production in March
2013, together with a novel circuit with in-pixel discrimination and a sparsified readout.
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