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Percival is a soft-X-ray detector for Photon Science applications at Synchrotron Rings and Free-
Electron Lasers, developed as a collaboration between DESY, STFC, ELETTRA, DLS and PAL. It is
aimed at direct x-ray detection in the 250-1000eV energy range (extended range from <100eV to >2
keV). The ”P2M” system features a large imaging area (∼4×4 cm2, ∼2 Mpixels of 27 µm) without
dead zones. Its core is a Monolithic Active Pixel Sensor (MAPS) array, manufactured in a commercial
180 nm CMOS technology on a high-resisitivity epitaxial layer. In its soft-x-ray version, the MAPS is
back-thinned and Back-Side-Illuminated (BSI); back-side entrance window is minimized.

In-pixel circuitry is used to extend dynamic range, modulating the pixel gain according to the imping-
ing photon flux (lateral overflow). The signal collected is digitized on-chip to 12(+3) bits and streamed
out up to 300 frame/s. The MAPS is wire-bonded to a ceramic (LTCC) board; bias, monitoring and (re-
configurable) addressing are provided by ad-hoc developed boards. To cope with the considerable data
rate (∼20 Gbit/sec), its outputs are passed to a data-concentrator board and streamed out through parallel
10Gb ethernet links to multiple nodes, through a buffer switch. A HDF5 Virtual Dataset architecture has
been decided for the data storage, to access images as a single data archive.

The Full 2M-pixel system in its Front-Side-Illuminated version (Figure) has been produced: prelim-
inary tests show the expected functionality, and the first images (using visible light) have been taken.
The lateral-overflow dynamic range extension (∼50000 photons of 250 eV), low-flux noise (∼15e), thin
entrance window (response to low-energy photons down to 92 eV), and single-shot operation capability
were demonstrated on reduced-sized prototypes. The full 2M-pixel system in its BSI variant is being
post-processed, and is estimated to be back-thinned ∼ April 2018.

the P2M imager


