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CMS

S RWTH
The ARC Pipeline Test

systematic scan of the APV storage matrix et Foo T mErE
» examination of the pedestal structure Tg) .
> determination of the noise level St
» measurement of the amplitude of calibration signals 1
columns 1192

100 events/cell: =5 min for the whole test (Peak, Inv On)

cuts of the pipeline test (XML Parser 8.1, TEC_testsettings0.6.xml)

>

>
>
>

related to the median value per channel

flagging of single cells

calibration amplitude matrix: deviation of a factor of 2
noise matrix: excess of a factor of 2.5

more details (e.g.): PhD Thesis by Torsten Franke, July 2005
http:/ /www.physik.rwth-aachen.de/group/Illphys/CMS/tracker/en/papers.html
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CMS Some Test Results of RWNTH
" Defective Pipeline Cells

| CM Noise vs. Pipeline vs. Channel | | Calibration Response Matrix |

-
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|

109

CM Subtracted Noise [ADC Counts]
Calibration Response [ADC Counts]

Calibration Response [ADC Counts]
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| Defective Cells in Other Tests R ,
Physik Il B
o tests with randomly triggered Pulse Shape Measurement
cells 100

smooth curves of
nomma | channels

kinks in the smooth
curve, when a dead pipeling

@ small number of events

@ averaging over the events does
not smear out the effect of the
defective cell

=
=

Signal Amplitude [ADC counts)
& 2

Calibration Pulse Height ws. LED Light Intensity |

'.EJM : smooth curves of nomal channels “ coll won tl'lEIEh'.—l"Eﬂ
E‘Izﬂ:' 2 S _._...-._.,_.-._,-._.1III—_-—.--.-"—-.-.F-#UH-.-—-.= 1]_—
100~ \ AFEPENE I BT BN PR B B O
b= L L1 A 44 [0 i 104} 124 144
= kink where one out of 5 Time [ns]
:E : e 35U ements
a so b= comes from a desd plpelne cell
-
40
20f-
X: @ If you observe strange test
: T results have a look at the
’ 0 B e ntensity pipeline histograms!
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Qualltatlve Results

@ investigation of several 100 modules (Aachen-3B and Aachen-Repair Centre)
» 69 modules with any flag from the pipeline test

» more detailed analysis:
54 modules flagged at channels with other defects (shorts, pinholes, ...)
S times when the edge channels of an APV-chip were flagged

7 modules with only single defective cells
(calibration amplitude flag: 3, noise flag: 4 )

2 modules where a larger cluster of cells is noisy
1 module with a whole dead column

o There do not exist any serious or not understood problems
with the APV storage matrix!

o But there exist some aspects which are worth to be shortly
discussed!
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CMS

Some Points to Discuss R :
S

o simple APV-mathematics
» loss of a complete column: 1/192 of the whole APV storage matrix

» loss of a cannel: 1/128 of the whole APV storage matrix
= modules with only a defective column are better than ones
with e.g. an open channel

o small number of affected modules

» defect mostly detected at the hybrid quality assurance
» number of hybrids (at CERN) with that defect: 10 + n(?)

=100 still to be examined, but further contributions very questionable

o masking of defective columns in a tracker readout software?
» possibility of implementing not only bad channels but also columns?
» sorted out hybrids back to the production line for building modules?

» only textual output at the end of the ARC-test
by hand analysis on only a small fraction of modules necessary
result could be added by a comment to the xml-file
more sophisticated solution?
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