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Motivation

* High performance particle detectors & imaging sensors (ultrahigh radiation hardness, high spatial resolution, low power consumption, fast
signhal response and high sensitivity) are needed in future for fundamental research in high energy physics (HEP), astrophysics, life

science etc.

« Conventional planar detectors/imaging sensors suffer from low radiation hardness mainly due to defects generation, type inversion, and
Increasing doping level, resulting in a great increase of the full depletion voltage and dark current.

* Novel core-shell diode array design allows full depletion of detector even without additional reverse bias, and the generated carriers are
collected by a short lateral path, and will have ultrahigh radiation hardness, low power consumption, fast signal response, and high spatial
resolution simultaneously?!2.

1. Advantage of core-shell (CS) diode array 3. Development of CS diode array
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Properties
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Sensitivity
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 Very high aspect ratio structure with narrow channel can be prepared by silicon nanotechnologys. much faster if the core is depleted (with small pixel size, or by applying reverse bias).
* High energetic electrons as particle source—work principle for particle detectors demonstrated.
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Summary Outlook

First isolated CS diode array demonstrated, Optimization of the fabrication technology and process,

Very fast signal response of the CS diode measured, Other junction types (for example Schottky diode for ultrahigh fast signal response)

Promising for high performance (ultrahigh radiation hardness, high spatial resolution, low and material systems with CS configuration possess high potential to reach beyond

power consumption, fast signal response and high sensitivity) particle detectors working state-of-the-art,

at extreme conditions and imaging sensors working especially within infrared region, System integration with readout chip by bump bonding, and beam test will be
undertaken in the subsequent development phase.
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