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development of a 2D pixelated detector
for low-energy-X-rays

* primary range 250eV to 1keV
(extended: below 100eV~2keV)

* noise low enough to allow 1-photon
discrimination (~15e)

* high dynamic range to be compatible with
FEL/high flux SR (several Me)

* fast enough to allow 1-shot experiments
(120~300 frame/s)

* good detection efficiency

(back-side illumination, thin entrance window)

* many (multi-M) pixels

* with no gaps of blind areas

* reasonably small pixels (27um)
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The full PERCIVAL system (at a glance) PERCIVAL]

2Mpixel

(4x704x742) | W “
+ref. pix 1 UAUE .

synchr. acqg. . ' Lo i~ s
mod. rolling
' shutter read

~1000 wh i |
@ 2-sides buttablejes=

interface to standard l-l b | . S
SAMTEC connector | | AL btw-reeg

PIETITTI T E R Er e, sitessssessssssssssansssansanansenannand q;l;‘i.-'p

(biases, Temp)

P2 @ (5F) ceL



L

The full PERCIVAL system (at a glance) PERCIVAL




The full PERCIVAL system (at a glance) PERCIVAL

%&‘é’—‘}' '

- detector
control

Imaging

in vacuug ir air
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The full PERCIVAL system (at a glance)
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The full PERCIVAL system (at a glance) PERCIVAL
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“becauge a detector does not P ERCIVAL‘
end at its ethernet port” J

DAQ, IT, data structure

original data massively parallelized

: Mezzanine Board :
>2.13M pix dispersed between
X 15 bit/pix (Pack & concentrator) NI
X 2 CDS E r

x300 frame/s

~20Gb/s
~80Gh/s if 4x cloverleaf

[]

assembled to full frames
(in different nodes)

UDP based protocol

test case for HDF5 Virtual
Dataset development
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The PERCIVAL system core PERCIVAL‘

imaging area
~ 2Mpixel, 4x4 cm?
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first images acquired (FSI) PERCIVAL

:

exposure=10ms, signal amplitude [ADU]
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Back-Side Illluminated system PERCIVAL

.

minimized entrance window
100% fill factor
suitable for low-E photons
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Back-Side processing PERCIVAL‘
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The PERCIVAL core PERCIVAL}

slow_ controlPC

double sampling (of reset
level & integrated signal)

data reduction: streams
out only one [the most sampling from ~10 up to
suitable] of the multiple & gain selection 120~300(P2M goal)
reading of integrated frame/s

signal (+2 sel. bits) ‘%? q& CFEL
== STiENcE




sensor output [ADU]
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Lateral-Overflow & dynamic range P RCIVAL
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noise vs. readout speed
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1-shot operation PERCIVALJ

single-pulse image, 10" scale

avgrage |mage on several pulses 1IIIIz scale i
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Low-Energy photon detection PERCIVALJ
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Low-Energy photon detection PERCIVAL
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Charge Collection Efficiency
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Summary PERCIVALJ

P.E.R.C.I.V.A.L.

(Pixellated Energy-Resolving Cmos Imager Versatile And Large)

tests on prototypes P2M
v’ Lateral Overflow * 2M pixels (27um pixel pitch)
v low noise (~15e) * ~4x4cmz sensible area

v" high dynamic range (3.5Me — 50k ph.)  * no gaps, 2-side buttable
v' up to 120 frame/s * prelim electrical and optical tests

v’ compatible most FEL * tested up to 100frame/s

(expected: ~300 frame/s)
v tested 92eV-2KeV

* FSI under test

* BSI post-process in progress
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The Percival collaboration & support P RCIVAL
.
The Percivallians: Beamline(s) support:
A. Marras, H. Graafsma, P04 (Petra Il): S. Klump, F. Scholz, J.
C.B. Wunderer, J. Correa, Seltmann, J. Viefhaus
E‘ GoettII:icg(I—:*(r, Mt' I|<hun, S. Twinmic, Cipo (Elettra): A. Gianoncelli
CFEL S?]g%e’ % éeg’_t- o SHLEL N. Zema, S. Rinaldi, D. Catone
sl =L yakov, B. Boitrelle, |
J. Supra, M. Tennert, 110 (DLS): P. Steadman, M. Sussmuth
M. Zimmer BL2 (FLASH): S. Toleikis, S. Duesterer
N. Guerrini, B. Marsh, I. - Y. -
& Sedgwick, T. Nicholls PTB (in BESSY Il ring): C. Laubis

- JPL acknowledgements:

G. Cautero, D. Giuressi, A. A. Jewell, T. Jones, M. Hoenk,

q Khromova, R. Menk, ... S. Nikzad
L. Stebel, G. Pinaroli &%
) EMFT acknowledgements:
A. Greer, U. Pedersen, N. A. Klumpp, A. Drost, C.
Tartoni Landesberger

PAL /72 H.Hyun, K. Kim, S. Rah
& y

P2 @ (%) creL



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

