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EICROC0 testing @ BNL

Jitter determination method -1
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EICROC0 testing @ BNL

TOA determination & interpolation
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Charge injected in three channels 
at the same time P00, P10, P20 
1K times to extract the TOA

(260 mV)
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EICROC0 testing @ BNL

TOA distributions in 1D and 2D (correlation)
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EICROC0Test@BNL
PCB Board = A1 (ASIC)
Output = Pre-Amp
Mode = Charge Injection
Input charge= 0 [DAC]

Std Dev (Fit): 44.62 pS
Std Dev (Fit interpol): 41.04 pS
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EICROC0Test@BNL
PCB Board = A1 (ASIC)
Output = Pre-Amp
Mode = Charge Injection
Input charge= 0 [DAC]

Std Dev (Fit): 44.94 pS
Std Dev (Fit interpol): 41.86 pS
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We look at the correlation of TOA 
between pixels

3



EICROC0 testing @ BNL

Jitter determination using timing difference
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Three equations, 
three unknowns. 
Solve to get jitter in 
each pixel

Individual pixels have 7-8 pS jitter using this method
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Board = A1 (ASIC)

Output = Pre-Amp
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EICROC0 testing @ BNL

Jitter with charge injection: Comparison

Jitter reduces with the amount of charge injection

BNL data
IJCLab data
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EICROC0 testing @ BNL

Questions about TDC data
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EICROC0 testing @ BNL

Configuration File
LoopEvent-LS.py ProbeDiscri-ch0.txt

We get sensible data only 
when the most significant 
bits in the 10bitDAC are 10 
or 11 (Last 2 bits in 0x20B 
are set to 10 in this case)
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EICROC0 testing @ BNL

Question 1 PA, Probe OFF for P20
Trigger 

PA, Probe ON for P20CMD pulse
Why does P20 show a hit when charge 
is injected only in P00?

P00

P20

P00
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EICROC0 testing @ BNL

Question 2

Why are 2 hit bits and 2 TDC values recorded 
in multiple events when injecting into P00? 9



EICROC0 testing @ BNL

Question 2 (contd.)

Are multiple hit bits related to the discriminator threshold set by registers 0x20A and 0x20B?

Discriminator thresholds are set based on amplitudes of the analog waveform. Then, why are 
calibration voltages so high compared to waveform amplitudes? 

691
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EICROC0 testing @ BNL

Question 3

How to calibrate so as to get hit bit and TDC 
value in the same column for all events?
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EICROC0 testing @ BNL

Consistency check of Python Event Code
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BACKUP
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Jitter determination method -2



EICROC0 testing @ BNL

Signal and noise estimations 

Noise window Pulse height (S)

20% Pulse height

Jitter=trise/(S/N)

Noise Baseline


