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Detector and electronics readout are optimized separately !
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•   Charge sensitive Preamp/Shaper w/ individual leakage current compensation 
•   Discriminator with globally adjustable thresholds & individual 4-bit fine tuning offset 
•   Individually settable test and mask bits for each pixel 
•   External shutter gates the clock (can be as short as 10 ns but 1 µs is the practical limit) 
•   14-bit output register (11,810 decimal) 
•   1 Overflow bit 
•   Each pixel can have its mode 

 set independently 
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Existing USB-1 compatible!
Developed by S. Pospisil et al. 
CTU, Prague…!
USB-2 Version-Hardware IS Ready 
( and waiting for the software…)!
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17 164 

“Shutter”!

open! close!

Analog Signals!

Discriminator Output!

Clock Start!
Stop!
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33 50 12 

2Ke- 4Ke- 2Ke- 

“Shutter” Window!

Analog Signals!

Threshold!

Discriminator Output!

Clock Out!
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Jan Jakůbek 
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Counter in each pixel can be used as  
"   Timer to measure detection time => TOF experiments, TPC detectors, … 
"   Wilkinson type ADC to measure energy of each particle detected.  

Vienna Conference on Instrumentation!
L. Pinsky – February 20, 2010!



14 
Jan Jakůbek 

Meaning of parameters: 
a,b  – linear regression in high energy range 
c,d  – curvature (extent and symmetry) 
t  – threshold 
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Parameters computed  
Using global calibration  
data: 

a=0.158  
b=4.65 
c=2.4 
d=1 
t=4.86  
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Remember, these dE/dx values are from the Bethe-Bloch Equation!!

Black Values are dE/dx in KeV/µm!
Red Values are the δ-rays Kinematic Maximum Energy in KeV!
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TimePix!

δ-Rays! Air!

Incident!
Particle!
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180 MeV/A Ne!

600 MeV/A Si!

Normal incidence  
“tracks” from 2 
different beams 
with the SAME  
dE/dx…!

Integrated cluster 
shape from ~5000 
100 MeV/A 
Oxygen ions 
incident at 60 
degrees, which 
have the same 
dE/dx as the 
other 2 tracks…!

δ-rays!
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Penetrating Heavy Ion Charge and Velocity 
Discrimination with a TimePix-based Si Detector!
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0°!

60°!
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60 degree Tracks in TDC Mode…! 85 degree Tracks in ADC Mode…!
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Medipix2 ASIC with 300µm Si 
sensor + USB interface!

Neutron conversion structures:!
1) LiF+50µm Al foil area!
2) 100µm Al foil area!
3) PE area!
4) PE+50µm Al foil area!
5) Uncovered area!

PE!

PE + Al!

Al!

Uncovered!

LiF!

X-ray image of conversion layers!
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Thermal neutrons – 500s, 
25meV!

252Cf – 2000s, 2MeV (mean)! AmBe – 2000s, 4MeV (mean)!

PE!

PE + Al!

Al!

Uncovered!

LiF!

X-ray image of conversion layers!

Van de Graaff – 1000s, 14MeV!

PE / PE+Al cluster count ratio:!
252Cf: 10.70 ± 0.04!

AmBe: 5.18 ± 0.03!
VDG: 2.51 ± 0.03!
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A 10 µs snapshot of what the tumor cells see…!

Filling the Water Phantom Tank!

Water 
Phantom

W/Timepix 
inside a 
plastic 

bag!
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• This 10 µs frame was 
taken in the high 
intensity scanning beam 
at the M.D. Anderson 
Proton Therapy Center 
in Houston, Texas.!

• The fluence is > 108 
protons/cm2s.  The beam 
is centered near the 
lower right edge of the 
frame and is nominally 1 
cm in diameter.  The 
frame is ~1.4 cm across.!

Bias Voltage and ADC Feedback Current were reduced to avoid USB voltage sag.!



35 Vienna Conference on Instrumentation !
L. Pinsky – February 20, 2010!

“Film-Badge” Equivalent Dosimetry!
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