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A fast high dynamic range camera for the European XFEL
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European XFEL ASIC design
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External veto capability AGIPD ASIC block diagram showing the analog readout chain
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® Preamplifier with adaptive gain to lower sensitivity and

Increase dynamic range once a threshold is crossed.
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® Correlated Double Sampling (CDS) stage to remove
ﬁo reset noise and reduce low frequency noise.
; FEL ® Analog memory (RAM) storing 352 images.
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XFEL time structure

® Read out of stored signals in between the bunch trains  AGIPD1.0 single chip assembly

Beamline tests Detector layout and mechanics
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Image of a colloidal sample, left single image, right time average. Zero photons are encoded
as black. Each image contains pixels in all three gain stages simultaneously
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Mechanical layout of an AGIPD 1M detector. Image plane will stick out of the detector vacuum
vessel, indicated by the gray cylinder protruding from the light blue vacuum tank.
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® AGIPD1.0 tested at PETRAIII § 10° - \ -
.. . 3 | \ - ® AGIPD 1M will be used at the SPB and ® Each module (green rectangle) is
® Sufficiently radiation hard to S |
E MID beamlines of the European XFEL basically an independent detector unit
be used at synchrotrons T
. g 10 . l ® 4 independently movable quadrants ® A module consists of 2 x 8 ASICs, bump
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ber image from direct beam and halo environments (left and right boxes). without dismantling the detector
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® Ability to detect single - noise peak :
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photons demonstrated for : :
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® Possibility of imaging 5 OF Pixelsize (200 pm)? ® \Veto and trigger capabilities
individual photon pul f et . . .
dividual photon pulses o hd: 500 pm sensor thickness ® Imaging at 5.2 MHz possible
PETRA Il in 40 bunch mode 1 _ - _ _ |
10°F Single photon sensitivity ® Single modules available mid 2014
(5.2 MHz pulse frequency) i | _
L e — 0 oo 0 0 50 80 Dynamic range >104 12 keV photons ® 1M system available early 2015
measured energy [keV]
Single pixel data. Mean intensity of 0.3 photons per Memory for 352 images

200 ns (image) => 1.5 Mcps/pixel => 37.5 Mcps/mm?,
320 electrons rms noise

The project is a collaboration with PSI, Uni-HH and Uni-Bonn

% ’J J U L I C H ﬁh:l-tlzllr;{i:?onn ﬁh::z'llrmum Mainz HZB Helmholtz H Z D R .?__\._XI‘T(II

ﬁ HELMHOLTZ

== | ASSOCIATION




