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Time-inverted data

Select time-inverted data outputs → Tcoarse[i] < Tcoarse[i-1] (14% events)

Plot Tfine[i] vs Tfine[i-1]

Tcoarse = clk counter (2.5 ns) = coarse ToA

Tfine = TDC output = TDC conversion time

Almost all points have:

Tfine[i] > Tfine[i-1]

➢ Longer conversion 
time explains 
time-inverted data 
outputs



Time-inverted data

Select time-inverted data outputs → Tcoarse[i] < Tcoarse[i-1] (14% events)

Plot Tfine[i] vs Tfine[i-1]

Tcoarse = clk counter (2.5 ns) = coarse ToA

Tfine = TDC output = TDC conversion time

Check rare cases when:

Tfine[i] < Tfine[i-1]

➢ Pixel 0-1-2 have more 
entries w.r.t. pixel 5-6-7

➢ This is due to pixel 
readout priority when 
more than one pixel has 
one data ready to be 
transmitted to the EoC
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Pixel 1 has several hits close in time (also time-inverted) 
and lower priority w.r.t. pixel 2

This effect occurs when we have several 
hits with similar timestamp, so it depends 
on event rate



Time-inverted data

Select time-inverted data outputs → Tcoarse[i] < Tcoarse[i-1] (14% events)

Plot Tcoarse_diff = Tcoarse[i] - Tcoarse[i-1]

Tcoarse = clk counter (2.5 ns) = coarse ToA

Tfine = TDC output = TDC conversion time

MAX negative difference is 
about 128 (= MAX TDC 
conversion time)

Still some points have: 
abs(Tcoarse_diff) > 128



Pixel 2 has several hits close in time (also time-inverted) 
and lower priority w.r.t. pixel 5

This effect occurs when we have several 
hits with similar timestamp, so it depends 
on event rate

Tcoarse_diff = -140 



Summary

Simulation settings:

● LE mode
● DCR = 16 MHz/column = 2 MHz/ch → real DCR = 1.25 MHz/ch
● PHY rate = 1 MHz/column
● Shutter width = 2.5 ns

➢ In this simulation we have 14% events with time-inverted data output
➢ Same simulation in SR mode gives 21% events

New simulation in SR mode with:

● DCR = 4 MHz/column = 500 kHz/ch → real DCR = 450 kHz/ch
● PHY rate = 100 kHz/column
● Shutter width = 7.5 ns










