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new block of data that belongs to this time-stamp.
The data-buffer can keep up to 23 hits. The pulse
height and the analog coded address of the hit
pixel (encoded in three ‘‘bits’’ A1; A5 and A25; each
showing any one of five discrete levels) are
transferred via four bus lines (Fig. 3) and stored
in four capacitors per entry. During a column
drain the data-buffer is filled at a rate of 20 MHz
until all pixels with hits have transferred their data.
Pixels without hit are skipped by the column token
scan at a measured frequency of 1:8 GHz: The
time-stamp buffer can hold up to 8 time-stamps
and is 8 bits wide allowing trigger latencies of up to

255 bunch crossings. Both buffers are written in a
circular manner and the oldest time-stamp and its
corresponding hits are discarded after the trigger
latency, unless validated by a trigger. A trigger
validation occurs when at a trigger signal the
oldest time stamp value in the time stamp buffer
agrees with the current value of a counter (search
BC in Fig. 3) that runs behind the bunch crossing
counter by a programmable number of clock
cycles corresponding to the trigger latency.

Entries validated by a trigger must not be
overwritten. In order to keep the control logic
simple, the double-column stops data acquisition
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Figure 3.6: Schematic view of the readout chain.

Subsequently the signal is forwarded to the double column periphery where an
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To be precise, the (summed) S‐Curve is fit to an error funcHon and the 
VCal  corresponding to 50% hit efficiency is called the turn‐on (a.k.a. 
threshold). 

Same Hming, but they cross threshold in different BX! 
It takes more charge to cross threshold in Hme! 
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Histogram of absolute threshold RMS . 
All RMSs are well below the variaHon in VCal .  
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Noise is < 150 electrons, much less than 
the threshold set just above cross‐talk. 
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24 mA/ROC  28 mA/ROC 
Decrease Vana, difference increases. 
Increase Vana, difference decreases. 
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Final results will be presented by Urs 
Langenegger in an upcoming talk. 
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Figure 3.6: Schematic view of the readout chain.

Subsequently the signal is forwarded to the double column periphery where an
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