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Important Disclaimers

É Note that many of the properties regarding the 
design and performance of the MEDIPIX technology 
are Propriatary and are to be considered 
CONFIDENTIAL to the extent that subsequent patent 
applications may be submitted.  However, the 
information regarding the Medipix2 technology 
disclosed in this talk and the accompanying paper 
are not generally confidential.

É The University of Houston is presently a member of 
the Medipix Consortium, and we have been formally 
invited by that Collaboration to join for the purpose 
of pursuing the adaptation of this technology to 
Space Radiation Dosimetryé

É This talk is about the potential to adapt and employ 
this technology as the basis for an active space 
radiation dosimeter, and is an update on the talk 
given at the 2007 IEEE Aerospace Conferenceé
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The Medipix2 Consortium
É Institut de Fisca d'Altes Energies, Barcelona, Spain 

É University of Cagliari and INFN Section thereof, Italy

É CEA, Paris, France

É CERN, Geneva, Switzerland, 

É Universitat Freiburg, Freiburg, Germany, 

É University of Glasgow, Scotland

É Universita' di Napoli and INFN Section thereof, Italy

É NIKHEF, Amsterdam, The Netherlands

É University of Pisa and INFN Section thereof, Italy

É University of Auvergne, Clermont Ferrand, France, 

É Laboratory of Molecular Biology, Cambridge England

É Mitthogskolan, Sundsvall, Sweden, 

É Czech Technical University, Prague, Czech Republic

É ESRF, Grenoble, France

É Academy of Sciences of the Czech Republic, Prague

É Universität Erlangen-Nurnberg, Erlangen, Germany

É University of California-SSL, Berkeley, USA

É University of Houston, Houston, Texas USA
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Outline of This Talk

É The Medipix2 Chip and TimePix Readout Systemé

É Recent Heavy Ion Beam TimePix Exposuresé

É Recent High Intensity Exposures in Cancer Therapy Beams

É Where Do We Go From Here With Medipixé

É A Review of Dosimeter Philosophies

É Check the Demoé

WHAT IS MEDIPIX2 DETECTOR?

Medipix2 is a pixel-based detector technology

that can be employed to measure charged particles, 

photons (IR through gammas), and neutrons.  It is 

based on a read-out chip that embeds the electronics 

for each pixel within the pixelôs footprint!
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Hybrid Pixel Detector 

Detector and electronics readout are optimized separately 
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Bumps on the readout side ïclose up
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Bumps on the readout side
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Hybrid Pixel Detector  - Cross Section

UH is currently working on direct epitaxial deposition techniques that will allow

the direct deposition of the detector layer onto the electronic chip waferé

This will allow the facilitate of high efficiency Embedded-Neutron-Converter detectors
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ÅCharge sensitive Preamp/Shaper w/ individual leakage current compensation

ÅDiscriminator with globally adjustable thresholds & individual 4-bit fine tuning offset

ÅIndividually settable test and mask bits for each pixel

ÅExternal shutter activates the counter (can be set as short as 10 ns)

Å14-bit output register (11,810 decimal)

Å1 Overflow bit

ÅEach pixel can have its mode

set independently

TimePix Cell Schematic
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Timepix Chip Layout
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TimePix Modes

É Time-Over-Threshold (TOT) >>>  ñADCò Mode
Â During Shutter Open, Counter Clock pulses are added to 

Output Register while shaped input pulse exceeds 
Threshold value.

É TimePix >>> ñTDCò Mode
Â During Shutter Open, Counter Clock pulses are added to 

Output Register starting when shaped input pulse first 
exceeds Threshold value.

É Medipix >>> ñHitò Counter Mode
Â While the Shutter is Open, the Output Register is 

Incremented every time the shaped input pulse leading 
edge crosses the Threshold value.
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Timepix (ñTDCò) Mode 
(P0=1,P1=1)
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Time-Over-Threshold (ñADCò) Mode 
(P0=1,P1=0)
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