
  

Front-end for the 
MVD-strip-detector

XL PANDA Meeting, MVD Subgroup Meeting - March 05, 2012



  

Requirements
● PANDA specific requirements:

• self triggering
• precise time resolution
• fully digital hit information

=> not many front-end types available to 
      comply with these requirements
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Requirements

hint: (go to next slide)
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Technical Design Report for the:
PANDA

Micro Vertex Detector

PANDA Collaboration
30th November 2011

Section 4.2.1, Table 4.3



  

● adapted ToPix(3)

● FAIR/STS-XYTER

● (modified) FSSR2

● ILC calorimeter development by M. Idzik

Options
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● other then the aforementioned?

=> looked through several experiments

(BNL, JLAB, Fermi-lab, (S)LHC, AMS, ...)
● in most of the cases even the APV25 is more 

suitable

Options
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Options

Technical Design Report for the:
PANDA

Micro Vertex Detector

PANDA Collaboration
30th November 2011

Section 4.2.2, Table 4.4

● Comparison
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STS-XYTER
● development by R. Szczygiel et al., AGH 

Krakow – in early prototype state
● self triggered architecture
● low power and low resolution dedicated for 

silicon strip detectors
● ToT-based digitization
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we favor high resolution



  

STS-XYTER
● latest test results as of January 2012
● shown on CBM FEE/DAQ/FLES Workshop
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STS-XYTER
● Designer not happy with:

– time resolution (time walk)
– threshold dispersion

● reasons are due to a mixture of:
– noise level of CBM sensors + long cables

and
– low signals time walk

=> new architecture for STS ASIC!!
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STS-XYTER
● ToT-version results were actuallynot bad

– noise of 925e-@30pF
– 2,1 mW per channel (analog part only)

● STS-XYTER primary development for CBM
– CBMnet backend (can be deactivated)

=> option dropped in ranking
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ToPix3
● adaptation of analog circuits for strip 

detectors
● would provide comparable readout 

structures between pixel and strip part
● work by Alberto Potenza, Turin showed 

feasibility
● how can we bring it on?
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Summary
● front-end – decision needed urgent
● decision needed in order to specify:

– hybrid design
– power and cooling rating
– interface to module controller
– slow control
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Requirements
● some parameters depend each other:

• hit rate  dead time, data link, buffer→
• digitization resolution  point resolution, →   

                                 PID
• time resolution  event building→
• power consumption  cooling→
• supply  cabling effort→
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Requirements

• radiation hardness, SEU mitigation 

 → technology
• detector capacitance  noise→
• shaping time  noise, dead time→
• linearity  energy resolution→
• dimension, pad layout  stave layout→
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Digitization Resolution
● important parameter for:

• spatial resolution through clustering
• PID through energy loss measurement

 → spatial resolution limited by noise
     (as shown below)
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Digitization Resolution
● central question:

How many bits of digitization resolution 
required?

• contributes to amount of data
• provoke more power consumption
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● Example: FSSR2 digitization

centered around 1 MIP
     (2005 IEEE Nuclear Science Symposium Conference Record)
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Simulation:
- 2 strip hit
- FSSR2 digi – 3 bit
- hit threshold = 5.000 e-

- landau distributed signal
- signal = 24.000 e-

- noise sigma = 800 e-

- clustering: Center of Gravity 
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Simulation:
- 2 strip hit
- “analog” front-end
- hit threshold = 5.000 e-

- landau distributed signal
- signal = 24.000 e-

- noise sigma = 800 e-

- clustering: Center of Gravity 
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analog front-end3-bit digital front-end
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