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Mod 510929 (not irr.)
All pixels
ε = 99.90 %
τ = 0.7 ns
σ = 2.1 ns

Mod 510704 (irr.)
All pixels
ε = 98.23 %
τ = 1.6 ns
σ = 3.1 ns

Not irradiated vs irradiated
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Standard vs Ganged vs Long Pixels
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Std vs Long vs Ganged (II)

• Ganged pixels late by some 2 ns 
(as for FE-I2)
• Ganged have lower efficiency
• Long have higher efficiency

2.82.72.6σ (ns)

1.41.31.4τ  (ns)

13.712.411.7t0 (ns)

97.799.198.0ε (%)

gangedlongstandard

Module 510852 (irr.)
Full module scan (average of 4 runs)
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Losses

Efficiency losses occur in 
the region of reduced charge 
collection near the bias grid.

Mod 510337 (irrad.)
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Summary table

Masked 

σ (ns)

τ (ns)

Late (%)

0 hits (%)

ε (%)

Bumps

Sensor

Module
(510xxx)

1200129018322

2.82.73.03.13.33.23.22.1

1.61.41.41.62.01.51.80.7

1.00.60.40.51.30.50.90.1

1.61.41.21.32.31.11.40.0

97.498.098.498.296.498.497.799.9

AMSIZMIZMAMSAMSAMSAMSAMS

CiSCiSCiSCiSONCiSON?

910852823704689337332929
(notirr.)
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Charge profile 0 hits
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Chip-to-chip Uniformity

• The efficiency curves were 
fitted separately for the 16 chip 
of module 510852.

• Timing spread is 1.7 ns. 

2.4 – 3.0σ (ns)

1.2 – 1.5τ (ns)

11.0 - 12.7t0 (ns)

97.6 – 98.5ε (%) 

Plateau is 8 ns wide
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Angle and hit duplication

Record!
ε = (100.00 ± 0.03) %

100.098.498.4100 and 
Hit dupl. 
at TOT<5

100.098.298.3100 and 
Hit dupl. 
at TOT<5

100.098.598.4100

99.997.498.000 

510929510910510852
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Charge vs Bias Voltage

Bias (V)
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Charge vs Bias, august

Peak of single-pixel 
charge distribution

Full depletion at about 450 V
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Efficiency vs bias voltage

Bias (V)
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Efficiency vs Bias, august

Full efficiency at 400-500 V
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Conclusions

FE-I3 modules have a very good efficiency even after irradiation: 
−−−− εεεε    = (97.(97.(97.(97.8 ±±±± 0.7)%    (7 modules statistic) 
- plateau is  8 ns wide, module timing uniformity is 1.7 ns
- most losses occur for tracks close to the bias grid charge loss region
- efficiency is better at 100 than at normal incidence
- Full efficiency reached already at 500 V
- No obvious difference between sensor vendors/bonding firms
See Magda’s presentation for efficiency at high intensity


