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Status

● no decision yet about front-end for the 
strip detector readout

● a mayor “loose end” of the strip part
● lack of adequate (final) option
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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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● adapted ToPix3

● STS-XYTER

● (modified) FSSR2

● development by Marek Idzik et al.

Options
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Requirements
● will be discussed in PANDA-MVD note 6
● 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
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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:
- FSSR2 digi – 3 bit
- landau distributed signal
- signal = 24.000 e-

- noise sigma = 800 e-

- 2 strip hit
- clustering: Center of Gravity 
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analogue front-end3-bit digital front-end



  

● adapted ToPix3

● STS-XYTER

● (modified) FSSR2

● development by Marek Idzik et al.

Options
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ToPix3
● adaptation of analog circuits for strip 

detectors
● would provide comparable readout 

structures between pixel and strip part
● has been investigated by Alberto Potenza, 

Turin

PANDA MVD Workshop Turin - May 23-25, 2011



  

ToPix3
● performance achieved for the circuit:

– power consumption 800 µW/chn, 1,2V
– dynamic range up to 100 fC
– minimum detectable charge 1,5 fC and
– ENC 1000e- for 20 pF detector capacitance
– 130 nm CMOS technology

● key conclusion: no show-stopper found
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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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FSSR2
● developed for BTeV, Forward Silicon Tracker
● data driven architecture – no trigger
● peaking time and gain selectable
● 3-bit Flash-ADCs with selectable thresholds
● but: time stamping with beam crossing time 

of 132 ns 
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FSSR2
● chance to acquire some chips via Mainz
● planned:

– build test board
– get experience with fully digital FE

● needed modifications:
– time stamping !
– ADC resolution?
– data link 
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Marek Idzik et al.
● development for the ILC luminosity detector
● goals:

– precise time information
– good amplitude resolution
– good pileup rejection
– low power consumption

● test system with one of our 2x2 cm2 sensors 
bonded to his front-end

PANDA MVD Workshop Turin - May 23-25, 2011



  



  



  



  



  



  



  



  



  



  

Discussion points
● front-end ?  
● possibility to work on ToPix for strips
● GBT-chipset:

– option
– connection – data and slow control

● “estimate” cooling requirements

PANDA MVD Workshop Turin - May 23-25, 2011



  

Discussion points
● Cooling:
● Power to dissipate  → 1 W per front-end chip

● Power per area  → 2 W/cm2, assuming FE with 0.5 cm2

● Power/stave, power/disk section  → Thomas

● Total Power to dissipate /volume  → Thomas

● Final acceptable temperature  → ?

● Routing of cooling pipes at barrel and disks level, position 
and scheme.

● System description: use of carbon foam?, contact type-
glue?,.... 

● Particular requests for electronics or other things
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