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GridPix chip production in Bonn 

and 

NIKHEF 2012 test beam plans 





The MediPix2 pixel CMOS chip 
 
256 x 256 pixels 
pixel: 55 x 55 μm2 

per pixel: - preamp 
  - shaper 
  - 2 discr. 
  - Thresh. DAQ 
  - 14 bit counter 
 
 - enable counting 
 - stop counting 
 - readout image frame 
 - reset 

We apply the ‘naked’ MediPix2 chip 
without X-ray convertor! 
 
Applied chips: 
 
Medipix-2 
TimePix 
PSI-46 
FE-I4 
TimePix-3: underway: submission 
 Dec 2011 



Summary of Performance of Gossip 

 

- track position resolution:15 μm: simulation 15 μm; 

- single electron efficiency: > 90 % 

- track detection efficiency: 99.6 %; simulation 99.4 % 



Gas versus Si (or Gossip versus Si detectors) 

Pro: 
- no radiation damage in sensor: gas is exchanged 
- modest pixel (analog) input circuitry: low power, little space 
- no bias current: simple input circuit 
- low detector material budget: 0.06 % radiation length/layer 
 typical: Si foil. New mechanical concepts 
- low power dissipation : little FE power (2 μW/pixel); no bias dissipation 
- operates at room temperature (but other temperatures are OK) 
- less sensitive for neutron and X-ray background 
- 3D track info per layer if drift time is measured 
- gas is cheap (and very cheap wrt. Si sensors!), and light 
- single (free drifting) electron sensitive 
 

Con: 
- Gaseous chamber: discharges (sparks): destroy CMOS chip 
- gas-filled proportional chamber: ‘chamber ageing’ 
- limit in spatial resolution due to low primary gas-particle 
   interaction statistics 
- Needs gas flow 
- Parallax error: 1 ns drift time measurement may be required 
- diffusion of (drifting) electrons in gas limits spatial resolution 



There is a broad interest in GridPix chips 

 

 

Commercial production is under development 

 at IZM-Fraunhofer, Berlin. 

 

Goal:  
to make robust  InGrids on 8” wafers, 
for a low price, in large numbers 
 
IZM-Berlin 
MESA+/Univ of Twente 
Nikhef 
Univ. of Bonn 
Saclay 

 



August 2011: 

 

First 

IZM GridPixs! 

- wire bonding pads covered with SiNitride film 

 

- InGrid peel-off at edges (due to unfortunate last correction treatment…..!) 

 

- Good outlook to have low-cost mass production in October 2011 
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Another try: Yevgen @ MESA+ with lift-off method 



Lift-Off method 





intentions to make available: 

 

- GridPix chips 

- chip carrier boards (ReNext) 

- ReLaXd readout system (Ethernet out) 

- DAQ & Control software 

 

 

+ 

 

- NewGas system: pre-mix bottles 

- miniHV High Voltage (low current) supplies 
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HIP Helsinki Francisco Garcia 
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First GEMGrid with SiO2 as insulating spacer between grid and substrate 
Victor Blanco Carballo, MESA+/Nikhef 

New R&D: the all-ceramic GridPix: 

 
- Si TimePix chip 

- SiNitride protection layer 

- SiO2 pillars or spacers 

- SiNitride InGrid: double protection (like RPC!)   
 

common thermal expansion coefficient: 6  x 10-6 K-1 



Testbeam plans 2012 

 

- GridPix TPC test for ATLAS LVL1 / TRT (Anatoli Romaniouk, Nigel Hessey) 

 In strong magnetic field: B // E, and B perp to E. Gas properties (Xe mix), 

 E x B effects, diffusion, Lorentz Angle, systematics. 
 

- Gossip ‘telescope’ test: basic performance of GridPix/Gossip: spatial resolution, 

 track efficiency, straightness of tracks, single electron efficiency 

 

- Quad, Octopuce tests. Possibly at DESY. 
 

- Tests with (polarized) photons (Desy, ESRF) 


