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Sensor purchase for Belle II (Japan) 

• Trapezoidal sensor 

for forward region 

• This talk focuses  

on the test sensors 

 
Atoll p-stop 

Common p-stop 

Combined p-stop 
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• Double sided silicon  

detector (DSSD) 

• n-type substrate 

• Vdepl = 60V 

• Focus on n-side 

– 256 n-doped strips 

– 100 μm pitch, no interm. 

– Strip isolation by p-stop  

blocking method 

• Readout by APV25 chip (CMS) 

– Analogue readout of pulse height 
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The locations 

• CERN, beam line H6 of SPS 

• September 27 – October 11, 2010 

• 120 GeV hadrons, mostly pions 

• 100k events 

• EUDET telescope 

• SCK-CEN, Mol, Belgium 

• October 3 – 5, 2010 

• 60Co gamma source 

• 25 kGy per hour 

• Irradiation to 700 kGy 
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Two sensors for  

tracking (p-side) 

Two sensors for  

tracking (p-side) 

Three DUTs, one of each p-stop pattern (n-side) One module just for 

balance 

120 GeV 

hadrons 

(mostly π) 
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narrow half-narrow half-wide wide 

Common 

Combined 

Atoll 
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p-stop layouts of the test sensors 

• Three different p-stop patterns 

• Per pattern, four zones with different geometry 

• Green: strip implant (n), Red: p-stop 
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Comparison of p-stop patterns 

• Quantities to compare: 

– Signal levels, noise levels 

• Subject to calibration – compare with caution! 

– Signal-to-noise ratio (SNR) 

• Calibration cancels out → can be directly compared, 

even before and after irradiation 

• Clusters of exactly 2 strips 

– To see effects of charge sharing and be sensitive 

to the region between the strips i.e. the p-stops 

• Combined p-stop favored by 

–   
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Cluster signal before irradiation 

Common p-stop: signal yield sensitive to implanted area 

Combined p-stop: high signal, fairly constant 

Atoll p-stop: fairly constant, lower than combined p-stop 



Optimization of strip isolation 

Cluster noise before irradiation 

February 6, 2012 

Common p-stop: highest noise, best for half-wide geometry 

Combined p-stop: close second, best for wide geometry 

Atoll p-stop: lowest noise, best for half-wide geometry 



Optimization of strip isolation 

Cluster SNR before irradiation 

February 6, 2012 

• Half-wide atoll best of all variants 
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Cluster signal after irradiation 

Common p-stop: high signal yield, now fairly constant 

Combined p-stop: very low signal, suffered from radiation 

Atoll p-stop: very high signal, best for wide geometries 
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Common p-stop: low noise, fairly constant except for wide g. 

Combined p-stop: very high noise, suffered from radiation 

Atoll p-stop: lowest noise, best for wide geometries 
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Cluster SNR after irradiation 

• Again, half-wide atoll best of all variants 
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Summary 

• We developed test sensors featuring three 

different p-stop patterns, with four different 

geometries per pattern 

 

• The half wide atoll pattern was found to 

perform best in terms of signal-to-noise-ratio, 

both unirradiated and irradiated 

February 6, 2012 



Optimization of strip isolation 

Plans 

• Belle II uses sensors with intermediate strips 

which are not read out.  

 Remove every second bond to mimic the 

behavior of a sensor with intermediate strips 

– Beam test done, data awaiting analysis → B2GM 

• Purchase new batch of sensors with finer 

variation between wide and half-wide 

geometry 

– Production in progress 
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p-stop patterns - details 
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Definition of cluster SNR 
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