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ATLAS Pixel Detector

3 barrel layers, 
2×3 disks
1744 modules
80 million readout 
channels
inner layer 5.5cm 
away from the beam
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Pixel Module
Pixel size

50μm×400μm
thickness : 250μm

Component
Si Sensor
47,232 pixels
electron-hole pair

Front End Chips
16FEC in 1 module

Electronic board
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Read Out Channel

Digital Signal Processor
specialized to online processing

module Optoboard BOC ROD

DSP
ATLAS
DAQ

command

data

optical electricalelectrical

On-Detector Off-Detector
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Threshold

Minimum ionizing particle = 20,000e
Electronics noise = 150 to 200e
Threshold is set to 4,000e
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S-Curve Threshold Scan
To measure the charge threshold of each pixel

Put test injection multiple times into each pixel
Measure number of hits collected
Response function: convolution of step function & noise
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New Algorithm
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Advantage
analytic calculation
no numerical assumption

Method
1. calculate derivative
2. calculate mean and sigma
3. calculate chi2

Ilya Tsurin, “An approach to S-curve fitting”
http://indico.cern.ch/contributionDisplay.py?contribId=0&confId=35835

Carl Haber, “Electrical Assembly and Testing of SVX Ladder Modules”
CDF/SEC_VTX/DOC/PUBLIC/1636
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My Summer
1. learning C++ and ROOT

“Hello, world!” macro 
2. analytic s-curve fit on ROOT

develop code on ROOT
3. analytic s-curve fit on DSP sim

code in DSP and test it with C++
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Result : fit of 1 FE pixel
DSP fit

binned max 
likelihood

ROOT fit
fitting on ROOT

ROOT_analytic
new algorithm

DSP_analytic
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ROOT_analytic
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DSP_analytic
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S Curve for L2_B27_S1_A6_M2A, pixel (0, 12)
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Result : comparison
DSP analytic calculation result
compared with previous DSP fit
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Summary
Brief explanation of ATLAS Pixel Detector
Importance of S-Curve threshold scan
Conclusion

analytic calculation on DSP
= analytic calculation on ROOT
   ⇒  my DSP implementation is GOOD
ready to be tested in the real system

...Thank you for the listening
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