noise studies

Ievgen Korol, G. Dolinska, Daniel Pitzl, DESY
Hamburg CMS Pixel Upgrade meeting, 16.11.2012

e S-curve
e noise

e ROCs without and with sensor



Threshold

’I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ;
H i
E Preamplifier Shaper - - E
e gy TViish Vrgsh Pixel Unit Cell | ;
E a B e B 1 ! send
H =
i O ; sample and hold | PUC address
i a | | capacitance
m i -
8 , I I
| | | 1
. —
1

enable —h-; )
Virim

- VhidDel
trimming [—* comparator I—P hold delay | —
-

' [ ]

E E t D AD-AB
E E i VthrComp i VComp
: s 3 ! i

: = > trim bit mask bit

Threshold = VthrComp - Virim - ( 15 - trimbits )

measure threshold from efficiency vs Vcal test pulse

I. Korol, G. Dolinska, D. Pitzl (DESY): noise studies 2 Hamburg CMS Pixel Upgrade meeting, 16.11.2012



Threshold curve
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Threshold distribution
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Noise distribution digital ROC with sensor
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Noise map with digital ROC
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chip39

Psi46dig with sensor
On loan from Uni Hamburg
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Threshold distribution
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Noise distribution with digital ROC sensor
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Threshold curve at 40 mA analog current
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Threshold distribution
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Noise distribution with digital ROC sensor
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Noise map with digital ROC
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chip214

Psi46dig trig without sensor
Old comparator design
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Threshold distribution
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Noise distribution with digital ROC sensor
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Noise map with digital ROC
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chip204

Psi46dig without sensor
New comparator design
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Threshold distribution
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Noise distribution with digital ROC sensor
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Noise map with digital ROC
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Summary

e Pre-amplifier noise measured from width of comparator S-curves:
» bare psi4d6dig: 105-110 electrons noise (better than psi4dov2)

» Comparator design does not influence noise
» psi4dodig with sensor: 180 electrons noise (like psidov2) at 35 mA
» Psid6dig with sensor: 140 electrons noise at 40 mA.
* Plan:
» re-measure after irradiation (soon)

» measure with DESY bump bonding (next year)
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Back up
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psi46 test board
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