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Mission	  
DECTRIS	  develops,	  produces	  
and	  delivers	  outstanding	  X-‐ray	  
detectors	  to	  industrial	  and	  
scien<fic	  customers	  all	  over	  
the	  world.	  
	  
Our	  products	  enable	  you	  to	  
focus	  on	  measurements	  and	  
science.	  	  
We	  deliver	  best	  possible	  data.	  
	  
We	  want	  our	  customers	  to	  
reach	  the	  summits!	  	  
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DECTRIS	  Company	  Figures	  
10.2006:	  Founded	  as	  spin-‐off	  
company	  of	  Paul	  Scherrer	  
Ins<tut	  

More	  than	  400	  detector	  
systems	  delivered	  to	  customers	  
all	  over	  the	  world	  

Currently	  40	  employees	  
(25	  engineers	  &	  scien<sts)	  

Awarded	  by	  the	  Swiss	  
Economic	  Award	  2010	  and	  the	  
Entrepreneur	  price	  of	  the	  state	  
of	  Aargau	  2011	   DECTRIS	  Team,	  March	  2012	  
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Products	  

2D	  photon	  coun<ng	  
Pixel	  Detectors	  

172	  µm	  pixels,	  25	  –	  300	  Hz	  
  

Pilatus	  
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Products	  

1D	  photon	  coun<ng	  
Microstrip	  Detectors	  

50	  µm	  strips,	  up	  to	  200Hz	  
	  	  

Pilatus	  Mythen	  
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Products	  

2D	  analog	  CVD	  Diamond	  	  
Beam	  Posi<on	  Monitors	  

12	  µm	  thickness,	  up	  to	  1	  kHz	  
	  	  

Pilatus	  
Rigi	  
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Product	  Extensions	  

PILATUS	  Processing	  Unit	  

Detector	  Server	  
•  Up	  to	  16	  cores	  
•  32	  –	  64	  GB	  RAM	  

PILATUS	  Detector	  
•  6M-‐F,	  2M-‐F,	  1M-‐F	  

PPU	  
•  Up	  to	  40	  compu<ng	  cores	  
•  Up	  to	  1	  TB	  of	  RAM	  
•  Up	  to	  10.8	  TB	  of	  fast	  disk	  storage	  
•  10	  Gbit/s	  private	  network	  

connec<on	  with	  detector	  server	  

Detector	  Unit	   PILATUS	  Processing	  Unit	  

10	  Gbit/s	  
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VisualisaAon	  SoNware	  ALBULA	  

Main	  Feature:	  Live	  mode	  	  
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Our	  Flagship:	  The	  Pilatus	  6M	  Detector	  

Prototype	  installed	  at	  SLS	  in	  
2006	  
	  
First	  commercial	  system	  
delivered	  to	  Diamond	  in	  
2009	  
	  
Total	  of	  13	  systems	  installed	  	  
(End	  2011)	  
	  
5	  systems	  upgraded	  to	  25	  Hz	  
(Fast	  Systems)	  	  	  
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Protein	  Data	  Bank	  (PDB)	  Entries	  
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DECTRIS	  –	  Systems	  installed	  
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Hybrid	  Pixel	  Detector	  -‐	  Overview	  

Indium	  	  
bump-‐bonding	  
technology	  18	  
µm	  bumps	  

Si-‐sensor	  with	  
pixelated	  pn-‐
diode	  
structure	  

CMOS	  chip	  
technology	  

X-rays 
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Direct	  DetecAon	  of	  X-‐rays	  in	  solid	  
state	  sensor	  

→	  Point	  Spread	  FuncAon:	  <	  1	  pixel	  

Single	  Photon-‐counAng	  in	  CMOS	  
→	  no	  readout	  noise	  &	  dark	  current	  	  	  	  

→	  adjustable	  energy	  threshold	  	  
→	  high	  dynamic	  range	  (20	  bit)	  

Sensor	  pixel	  

Hybrid	  Pixel	  Detector	  -‐	  Technology	  
Readout	  pixel	  

 
3.6 eV to create 1 eh-pair @12keV: 3300 eh-pairs 
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Pilatus	  Module	  

Silicon Sensor on 

16 PILATUS II Chips 

Mechanical support  

Module Control 
Board (MCB) 

•  Active Area: 83.8×33.6 mm2  
•  487×195 pixels = 94’965 pixels 
•  Pixel pitch 172 µm 
•  Readout time: 2.3 ms  
•  Frame rate: 300 Hz 

•  Building Block of all Pilatus 
Detectors 
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MYTHEN:	  1D	  counAng	  strip	  detector	  

•  Single	  photon	  coun<ng	  
strip	  detector	  	  

•  1280	  strips	  of	  50	  µm	  pitch	  

•  Ac<ve	  area:	  8	  x	  64	  mm²	  

•  24	  bit	  counter	  

•  Tro	  =	  0.25	  ms,	  200	  Hz	  

•  Si	  sensor	  (320/450	  µm)	  

•  Energy	  range:	  5	  –	  30	  keV	  
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From	  Science	  to	  Industry	  

Rigaku	  -‐	  Compact	  HomeLab™	  
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PILATUS	  300K	  20Hz	  
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PILATUS	  300K	  20Hz	  features	  
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•  No	  dark	  current	  
•  No	  readout	  noise	  
•  Point	  spread	  func<on	  <	  1	  pixel	  
•  High	  dynamic	  range	  of	  20	  bits	  
•  High	  local	  count	  rates	  up	  to	  3	  MHz/pixel	  
•  Fast	  readout	  in	  7	  ms	  
•  High	  frame	  rate	  of	  20	  Hz	  
•  Fixed	  energy	  calibra<on	  for	  Cr,	  Cu,	  Mo,	  and	  Ag-‐Kα	  
	  

•  Area	  of	  84	  x	  107	  mm2	  

•  Pixel	  size	  of	  172	  x	  172	  µm2	  

•  487	  x	  619	  ≈	  300K	  pixels	  
•  Watercooling	  for	  best	  stability	  
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New	  Developments	  

q  Extend	  Energy	  Range	  	  
Ø  Thicker	  sensors:	  450	  and	  1000	  µm	  silicon	  thickness	  	  

Ø  Vacuum	  Compa<bility	  

q Customer	  projects	  	  

q  Higher	  speed	  	  	  	  	  	  	  	  	  	  	  	  and	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  smaller	  pixel	  	  
Ø  PILATUS3	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  EIGER	  
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450	  microns	  sensors	  

All	  detector	  types	  
available	  with	  
either	  320	  or	  450	  
microns	  sensors	  
	  

87%	  at	  12	  keV	  

50%	  @	  17.5	  keV	  
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1000	  microns	  sensors	  

All	  detector	  types	  
available	  with	  either	  320	  	  
or	  450	  microns	  sensors	  
	  
100K	  and	  300K	  and	  
Mythen	  detectors	  
available	  with	  1000	  
microns	  sensors	  in	  June	  
2012	  

58%	  @	  22	  keV	  

99%	  at	  12	  keV	  

80%	  @	  17.5	  keV	  
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Quantum	  Efficiency	  Measurements	  
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Quantum	  Efficiency	  for	  Pilatus	  100K	  (320	  um)	  
measured	  at	  BESSY,	  PTB

BAM-‐Line	  DCM+DMM

BAM-‐Line	  DCM+Absorber

FCM-‐InSb

FCM-‐Si111

Theory

Theory curve for sensor parameters:  Al 0.6 um, SiN 0.4 um, Si implant 0.3 um,  
based on:  photoelectric cross sections from NIST XCOM tables.  
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Vacuum	  compaAbility	  

•  Custom	  PILATUS	  1M	  currently	  manufactured	  	  
•  New,	  water-‐cooled	  PILATUS	  300K	  and	  300K–W	  

inherently	  vacuum	  compa<ble	  (0.01	  mbar)	  
•  Energy	  threshold	  down	  to	  1.1	  keV	  
•  QE	  measured	  down	  to	  1.75	  keV	  	  	  
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Quantum	  Efficiency	  Measurements	  

Data	  collected	  at	  PTB	  FCM	  beamline	  at	  BESSY	  	  
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Pilatus	  1M-‐PTB	  

•  SAXS	  detector	  down	  to	  1.8	  keV	  
•  Direct	  interface	  to	  flight	  tube	  
•  Moduls	  &	  base	  plate	  

in	  vacuum	  
•  Mainly	  standard	  components	  	  
	  	  	  	  	  from	  PILATUS	  1M	  	  	  
•  Vacuum	  chamber	  &	  feedthroughs	  by	  PTB	  
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Pilatus	  12M-‐DLS	  

•  Protein	  crystallography	  
at	  low	  energy	  (S-‐SAD)	  

•  120	  water-‐cooled	  	  
modules	  in	  half-‐cylinder	  	  

•  Read-‐out	  electronics	  in	  
air-‐box	  within	  vacuum	  
chamber	  

•  Complete	  detector	  
by	  DECTRIS	  
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PILATUS3	  Chip	  
New	  Features	  
1.  non-‐paralyzable	  coun<ng	  

(patent	  pending	  for	  instant	  retrigger	  
capability)	  

2.  counter	  overflow	  handling	  
3.  Readout	  <me	  <1ms	  
	  
Benefit:	  improved	  data	  quality	  

at	  high	  count	  rates	  
	  
Built	  into	  all	  Pilatus	  Systems	  

from	  July	  2012	  on	  
	  

(Monte-‐Carlo	  system	  simula<ons,	  con<nuous	  source,	  
low	  gain,	  	  
photon	  energy	  12	  keV,	  threshold	  energy	  6	  keV)	  
	  

Performance	  and	  Comparison	  
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EIGER	  1M	  
Technology	   Single	  Photon	  

CounAng	  
Pixel	  size	   75	  ×	  75	  µm2	  
Modularity,	  
ac<ve	  area	  of	  
modul	  

77	  ×	  38	  mm2	  	  

Image	  
acquisi<on	  

Simultaneous	  	  
Read/Write	  

Dead	  <me	   3	  µs	  

Frame	  rate	   3	  kHz	  

Image	  format	   24	  bit	  
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EIGER	  1M	  
•  new	  chip	  

•  new	  MCB	  

•  new	  DCB	  

•  new	  module-‐	  and	  mechanical	  concept	  

•  new	  read-‐out	  sowware	  

•  new	  user	  interface	  

Ø  Available	  in	  Summer	  2013	  



Summary	  
ü  DECTRIS	  is	  at	  the	  top	  

of	  single	  photon	  
coun<ng	  technology.	  	  

ü  We	  are	  competent	  
partners	  for	  customer	  
specific	  solu<ons.	  	  

ü  We	  want	  our	  
customers	  to	  measure	  
best	  possible	  data!	  
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Thank	  you!	  
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