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About DECTRIS

- Founded in 2006 as a spin off from the Paul Scherrer Institute
- 90 employees, located in Baden, Switzerland
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X-ray Detection

Indirect Detection
scintillator + CCD

X-ray

; Csl (e.g.)i
-

- blur over several pixels
- charge integration
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Direct conversion
hybrid photon counting (HPC)

X-ray

R

0'000'000 ‘ 0'000'001 OOO 001

- 1 pixel spread, sharp image
- digital counting
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Hybrid Photon Counting (HPC) -
Technology
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Hybrid after bumpbonding
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nium bump 18 um
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Indium Bump-bonding technology

Indium "Cakes” > Indium Bumps

before reflow > after reflow
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Hybrid Photon Counting (HPC) -
Technology

Sensor pixel Readout pixel

2 X-I'ay Vewe
6 bit DAC

/

CAL Countgr

Direct conversion of X-rays

in semiconductor sensor
— Point-spread function: ~1 Pixel 7 /7 "\ |—|
AN
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Hybrid Photon Counting (HPC) -
Technology

Sensor pixel Readout pixel

6 bit DAC

Bump Pad w

Counter

Single-photon counting
with adjustable energy threshold
— Noise free / no dark signal
— high dynamic range
— fast readout

Direct conversion of X-rays
in semiconductor sensor

— Point-spread function: ~1 Pixel
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PILATUS3 Series

 Pixel size 172 ym
« Sensor Si & CdTe
« Readout time 0.95 ms

EIGER Series

 Pixel size 75 ym
« Sensor Si
« Readout time 3 ps
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Noise-free detection

Dark images show
- no readout noise
- no dark current

total number of counts: O
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. -7xtbackground radiation. visible::

[counts]
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Darkfields from PILATUS 100K detector
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Spatial resolution

Edge Spread Function : . : ,
—— meas. Energy 8048 eV

by slanted edge method 1.2 ideal Threshold 50% ..
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Absorption efficiency (%)

Efficiency of the Sensor Material
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Efficiency CdTe, measured

Quantum Efficiency
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QE measured in cooperation
with PTB at BAM beamline at

BESSY 11

- photon energy 20 to 60 keV
- low flux of max. 50 kcps
E., = 50% photon energy
Simulation using HORUS

- D. Pennicard and H. Graafsma,
JINST 6, PO6007 (2011)
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Qe /‘ % 1'340x : N
X-ray Nanotube N1 Velelplitiecidions  PILATUS3 X CdTe 300K-W

sample
N 555 mm

i<_)'\
0.4 mm

Measurements with Fraunhofer EZRT, Excillum AB
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Nano setup with CdTe detector

PILATUS3 CdTe

300K-W image
@60 kVp ;

300 nm spot

“;\\\\ Siemens star,
\\ 1.5 um tungsten on
. diamond window

- Effective pixel size 128 nm (172 um @ 1340x magnification)
— Structures down to 150 nm resolved
Projection X-ray Microscope

Measurements with Fraunhofer EZRT, Excillum AB
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X-ray Photon Correlation
Spectroscopy

Requirements

- Highest frame rates

- Small pixel size to
resolve speckle
patterns
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EIGER 500K with 9000 fps

XPCS Measurements at CHX Beamline
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Coherent Diffractive Imaging

FZP and
central stop

@ H Object

Image adapted from [M. Guizar-Sicairos et al., Phys. Rev. B 86, 100103 (2012)].

Test ptychography
measurements at
cSAXS beamline at the
Swiss Light Source

Acknowledgment: M. Holler,
A. Diaz andM. Guizar-Sicairos
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EIGER X 1M detector Diffraction pattern on EIGER Reconstructed phase image
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PAUL SCRERRER INSTITUT

~={}» High throughput ptychography

The EIGER “selfie” M. Guizar-Sicairos et al., Opt. Express 22 (2014) 14859
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Effective dwell time of 40 us / resolution
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Summary

Hybrid Photon Counting (HPC) Technology is superior

- direct detection of photons Direct conversion Indirect conversion
hybrid photon counting (HPC) scintilator + CCD

- sharp PSF (1 pixel)

- no dark current

- fast readout

Extremely High Frame Rate with HPC

- Each pixel a detector

- Parallel readout

- Very high frame rates

- Time resolution below ms

®
26 | DECTRIS Ltd. Advanced X-ray Studies - HSC19 - ESRF, Grenoble 15May 2017 WIECTMIS”  detecting the future




-

Summary

Lab Based NanoCT

Coherent Methods at Synchrotrons
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PILATUS3 CdTe
300%-W image
960 kvp
300 nm spot

- Noise free and and direct detection
- Magnifications up to 2000

- with optimized setup

- => 3D resolutions < 200 nm

- Fluorescence suppression
- No dead time

176 points
5] 15x 15 um2
0.1 s perim t

o 500w x 190 yon ivage
o 410 resohmen
* 25,000 reschsmon elemants [ second

¢ D¥ective dwell Bme of 40 s / resoletion
wlermert / 0.2 § expidure Dme, 3 Mz, 40

- Large detection area
- Very high frame rates
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