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FEV zoo © R. Poeschl
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COB
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COB
►More info in 

https://agenda.linearcollider.org/event/9076/contributions/51356/attachments/38450/60438/SC_FEV11_C
OB_20221012.pdf
 

https://agenda.linearcollider.org/event/9076/contributions/51356/attachments/38450/60438/SC_FEV11_COB_20221012.pdf
https://agenda.linearcollider.org/event/9076/contributions/51356/attachments/38450/60438/SC_FEV11_COB_20221012.pdf
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Today

►Technical paper in preparation

● Analysis at MIP level

►Well advanced draft

►Using DESY 2022 and CERN 2022 data
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 Part of the FEV zoo at DESY and CERN
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 Part of the FEV zoo at DESY and CERN
►In this study, we only consider 6 FEVs (equipped all with 500um)
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Pedestal position  → 
calculated as simple 
histogram Mean

Measured amplitude if 
no hit

Commissioning: pedestal and noise
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Commissioning: pedestal and noise
►For the calculation of the pedestal position for each 

readout channel and each SCA, the following 
procedure was followed (at DESY and CERN)

● 1. Use the default trigger thresholds of  0.5 MIP∼

● 2. Mask all readout channels except channel 0

● 3. Set-up the injection system to inject 15 signals of 
between 0.75-1.5 MIP 2 in channel 0. These signals were 
separated by 100µs each.

● 4. Make sure that all ASICs from all modules in the stack 
were recording 15 injected signals.

● 5. Record 10000 readout cycles of 2ms each.

● 6. Repeat the process 3 times more but using channels 9, 
18 or 27 instead of 0

►The analysis is done, chip-wise (treating all chips 
independently!)
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Pedestal and noise, COB -slab29
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Pedestal and noise, COB -slab29

►For the SCA 0, large variations are observed, specially in the ASICs situated in the second and fourth 
row. 

►These rows are in the area of the PCB where most of the routing lines associated to digital signals are 
located. 

● These variations are associated to large coherent noises that appear at the beginning of the 
acquisition due to instabilities on the ASIC power supplies. 

● → voltage drops (?) which are translated into pedestal shifts, observed in the data as double pedestal 
peaks.
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Pedestal and noise, COB -slab29

►We define a set of “outliers”

● Channels that are at more than 3 sigmas of the average noise (incoherent + coherent in quadrature) 
of the chip

● Process done iteratively : first we remove the 5sigma outliers for the recalculation of the average
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Outliers per PCB
►For the high gain:

● FEV12 -slab 30 is slightly worst than the COBS
● COBs are worst than all the others

►For the low gain, 

● FEV 12s seem to behave a bit worst
● COBs have a very competitive behaviour, wrt the FEV13s
● 33 is worst than 29 (and has less decoupling 

capacitances)

►FEV 12 have much less decoupling capacitances than 
FEV13

● And COB less than all others
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 Part of the FEV zoo at DESY and CERN
►In this study, we only consider 6 FEVs (equipped all with 500um)
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 Part of the FEV zoo at DESY and CERN
►In this study, we only consider 6 FEVs (equipped all with 500um)

Important remark: before adding the decoupling capacitances to the COBs,
making the pedestal studies was simply not possible, at least for the first SCAs
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Noise (excluding outliers)
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Contribution of the coherent noise
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Contribution of the coherent noise
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Masked channels
►Iterative process using 0.5 MIP thresholds as goal and requiring the noise not competing with cosmic 

signals

►FEV12s:

● 3% of channels always masked (37 + few channels in near the digital line connectors)
● Less than 1% of random channels

►FEV13s:

● ~1.5% of channels always masked (37 + few channels in near the digital line connectors)
● Less than 1% of random channels

►COBs:

● 6-7% of channels systematically masked (not the 37!, all in the digital-lines rows)
● Less than 1% of random channels
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MIPs
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Summary
►Noise levels of the COB are similar to the other solutions. 

● Amount of decoupling capacitances seems crucial

►The systematically masked channels is larger

● For all the PCBs, the digital sectors seem critic. More 
decoupling capacitances are needed.

►A systematic study of noise vs decoupling capacitances 
would require delicate (possibly destructive) actions… 
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