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Ethernet

2-chip detector prototype characteristics

T ved . . ts at SOLEIL S hrot Control Pixel size 75 x 75 um
IMme-resoived pump-prope experiments a yncnrotron 3x SFP Gigabit P2P
Ethernet data Number of pixels 256 x 257 pixels (including one column of virtual pixels)
tazns Active detection surface 2% 2 cm?
@ N " DAQ Box
. J Inter chip gap 75 ym covered by larger sensor pixels (75 x 112.5 ym?)
At,
©  RX (probe) | © In-pixel corrections Offset (7 bit) and gain (4 bits)
Laser (pump) 2x VHDCI Cables Number of |
® = discriminators/pixel ATl (e, el
TP
Laser pulses at half the frequency of X-ray Number of counter/pixels 2 of 14 bits
beam pulses DETECTOR
Prototype Camera framerate 20 kfps in 2-bit readout mode

Hardware development from Sensor to readout electronic

Detector Prototype — DAQ Box readout electronics
TTLI/O . m 3 x 1 Gb UDP/IP data
Air cooling > UFXCa2K ohins = 8 | & cE s ; "é T . : . : . : . = sockets _
active surface (4 cm?) Q.- 25 % ot s 1y & SAE . - / (detector data streaming to
the server)
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Avnet PicoZed SOM (System-on-Module) with
VHDCI-FMC Xilinx Zyng®-7000 All Programmable (AP) SoC

HOStlng UFXC32K hybnd photon mezzanine board
counting detector [1]
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f 2 VHDCI cable

connectors

Electronics variant of PandABox [2]

Firmware & Software development
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(SFP 1) —
e Data Acquisition carried out over UDP/TCP frame through [ "
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DAQ Firmware Architecture Tango/Lima UFXC Libraries Structure

February 2019 First CRISTAL Beamline Experiment

Exper/mental setup on the CRISTAL beamline [5] oo ppar
Detector head & DAQ electronics PO L [ | 3 ) The images of the two counters (high and S
installation on the diffractometer. A ey low) acquired during the tests contains:
reference experiment was performed *ome i \WE - Flat field exposure, used to locate bad
P W NI = o, B pixels and the detector pixels uniformity

with acquisition of diffraction rings from a
PTFE sample. This sample was already
studied with other X-ray hybrid pixel
detectors.

response. For the constitution of the
detector pixel calibration file (pixel gain,
offset ...).

 PTFE diffraction rings are well

- reproducible. S e
PTFE Sample ' Images of Flat field (top) and PTFE diffraction rings (bottom)

Teflon

CONCLUSION

e 2 Full detector systems already validated with All Hardware, Firmware and Software.

o New requirement identified for with different sensor geometry of 1 x 4cm?.

o Improvement identified for a new acquisition mode with 28 bits per pixel in order to extend exposure time at high beam fluxes without saturating pixel counter dynamics.
o Full system validated during experiments on CRISTAL beamline at SOLEIL.

This present development is part of a longer term detector program at SOLEIL. Next step consists to develop a 8 modules demonstrator based on the same ASIC.
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