TREF-anchored signal definition of the DUT

Fixed-anchor signal extraction and timing definition
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TREF CFD defines the event time
anchor

Same-length pre-signal window
used for baseline reference

dt=t DUT -t REF

The DUT charge is integrated in a
fixed 20-bin window placed
relative to the TREF CFD anchor,
to avoid the pedestal bias of
peak-centering while retaining the
main part of the DUT pulse for the
selected events in this run
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How does the trench-region signal spectrum compare to a nearby non-trench region?
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The trench-related region shows a
lower-charge population than the
off-trench reference region, which is
consistent with the local efficiency
loss.



Example event showing the fixed TREF-anchored signal definition

° REF waveform defines the time anchor.
° DUT signal is integrated in a fixed 20-bin window relative to that anchor.
e  Asame-length pre-signal window is used for the baseline reference.

° dt is the time difference between DUT and reference.

Representative raw DUT waveform (track event 31) After baseline subtraction and TREF anchoring
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Efficiencies Binning: 17.5 ym x 37.5 ym
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normalized entries

DUT1_0 non-irrad pixel 1 DUT3 1.5e15 pixel 1
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Threshold and CFD scans with track-based fixed-anchor selection
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Threshold choice is much more critical for DUT3
than for DUT1
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DUT1 non-irradiated, Pixel 3+4
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Trench-centered timing x-projection plots

Timing projected in x after aligning each pair to its own trench center

Grey band: apparent trench-related region from the efficiency x-profile

No strong universal timing degradation is observed
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2D local timing map

DUTS irradiated, Pixel 3+4

[TTT T T T T T T T TT T T T T I T et T T T T T T T T T T T T ITT7T17T]
e

N AR N R N N N N

23 22 21 -2 -19 -1.8 -1.7 -1.6
Track x (mm)

e Direct local AToOA RMS map
e DUTS3 irradiated, Pixel 3+4

Direct local AToA RMS

46,

44;

42

40

380
36}

N Sfbper displ

Grgr = 47.1 ps

Spyt (PS)

e Blue dashed lines: trench edges from efficiency x-profile

e  Only cells with N = 30 timing entries shown

I|III|III||I||1I1IIII|IIIII|




Efficiency (%)

DUT1 non-irradiated, Pixel 1+2 DUT1 non-irradiated, Pixel 3+4
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Effective IPD estimate from the efficiency dip

DUTS3 irradiated, Pixel 3+4
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e Larger dip-region errors reflect lower local track statistics
e  Grey band: data-driven apparent trench-related region from the efficiency x-profile

e  Effective IPD: model-dependent response width of the dip, not physical trench width



Ongoing analysis: Batch 1 -> March TB 2026; 100 um x 25 um CROC

Batch 1
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W5 V2 TW23 25e14

Track position correlation (post- x* cut)
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W5 V2 TW23 25e14 ; W5_V2TW4_15e14
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Irradiated structure to 1.5E15 neq/cm2 -> efficiencies . o
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