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Introduction

PC XBoardV2 ==~ Mini-Matrix Board _

* Mini-matrix Setup T =
[usa | | PO - 0 |DEPFET
— System for 337“
measurement of the L [

DEPFET mini-matrices| |= SR

: - N -
— 48 pixels active System Diagram

— 8 drain channels
 Readout in parallel

— 6 gate channels
« Addressing the double-row_s |

— Slow readout
— Low noise

rE=

e

[ i
L ]
%
"
et |
.
.'.?.‘-hi'_ig

VTN T TE PN S

Photo of a Mini-matrix

6" International Workshop on DEPFET Detectors & Applications




System Upgrade - Switcher
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System Upgrade - Amplifiers
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Overview of the software package

Hardware

Hardware control

DAQ steering

Motorstage

Power supplies
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XBoard

A Wassarsch

Main Board

S Seheirich
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ADC

Laser
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C++ A python
StandaMove lasertest.py
SDPPowSuppl noise.py
‘1 Analysis
C++ROOT
source.py Analysis Macros
MiMaToolsC i
Data
Config files Log file
et
Raw Data 2 ROOT Data
ASCI text files TTrae
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Summary
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Flexible readout sequences
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Spectra

Spectrum (selected events only)
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Significant differences in
charge collection depending
on cluster size

Estimation of the internal
amplification:
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Noise

sigma 4.138 + 0.119 « Acquisition of 1000 frames
in black box

* Noise distribution =
distribution of pedestal
subtracted pixel signal

 Does not correspond to the
noise of a spectrum
(see previous silde!)
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= 20...32 e
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Contributions to the pixel signal

ADC 0

ADC 1

ADC 7

gate i

DEPFET —

switcher i —>»
ADCO —~

pixel
signal

DEPFET ~

switcher i —>»
ADC1 —~

pixel
signal

DEPFET ~—

switcher i —»
Abc7 —~

pixel
signal

C. Oswald

\

Pixel signal tampered with contributions from
switchers and preamplifiers/ADCs

=) Correlated Double Sampling and Common Mode
Correction (= subtraction of the average pixel
signal of pixels sharing the same switcher)

average
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common mode noise,
but contains also
contribution of
DEPFET noise
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Common mode correction

sigma 2.002 * 0.055

pixel signal / ADU

common mode corrected pixel noise

CM corrected distribution is
not Gaussian anymore

Overcorrection results in a
too optimistic noise estimation

Correction factor \/n/(n—1)
assuming similar noise in all pixels

CM corrected pixel noise:

\8/7x2.00 ADU = 2.14 ADU

= 441 nA
= 11...16 e

The common mode correction cannot be applied to measurements with
pixel signal other than noise (source, laser ) - not enough pixels
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Status & Plans

« Hardware: amplifiers & switchers upgraded to improve noise properties
« Software: System ready to perform all standard measurements

« Hardware update: measurement of gate/clear current
« Software update: PXD6 matrices

« 2 new setups in preparation for MPI + LMU

THANK YOU FOR YOUR ATTENTION!
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BACKUP
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Readout sequence + Raw data
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scope samples (1 tick = 15ns)
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Source measurements with slow readout times

read out frame (23.6 us)
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