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– DEPFET and EUDET integration
– Measurement Program and First Results

User Report: DEPFET
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Operation principle of a DEPFET
The Depleted P-Channel Field Effect 

Transistor ( DEPFET):
● a p-FET transistor is integrated in every pixel 

● fully depleted sensitive volume (high negative 

backplane voltage)

● charge collection by drift

● Electrons are collected in the „internal gate“ 

and modulate the transistor current

● Signal charge is removed via a clear contact
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 Fast signal collection in fully depleted bulk
 Low noise due to small capacitance and first amplification
 Transistor can be switched off by external gate – charge collection is then still active !
 Readout can be at the source (‘voltage signal’) or at the drain (‘current signal’) 
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Row wise read-out ("rolling shutter"):
– select row with external gate→
– read current (Isig + Iped) , →
– clear DEPFET, →
– read current again (Iped) → the difference is 

the signal
– move to the next row
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DEPFET   DAQ   structure

DEPFET 
Readout  software

Borland  VCL  GUI

Windows USB driver

USB  DLL  library

ROOT based GUI

LINUX USB driver

strong SYSTEM (Windows)  dependence new  software for LINUX

this part is, in general, system independent, and 
it is possible to compile under Linux / g++
after replacing / fixing  Borland C++  specifics
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Run Control 

TCL

Command line

Run Control receive and distribute 
commands via TCP/IP



6-8 Oct 2008,       Julia Furletova EUDET  Meeting, Amsterdam 7

ROOT  based  DQMMode of operating:
1.from File
2.from Shmem
3.via TCP/IP
4. without graphics, 
as ROOT TCP/IP 
histogram server

Histogram server:
-Fill histograms

- Send (via TCP) 
hists  on request
Histogram client:

-ROOT script (C++)

via TCP/IP:
-plot all events
-adjustable rate

Easy to integrate 
into common DQM

Online Pedestal and 
Noise calculation
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Test beam 2008
17  July – 30 July   PS - T10     DEPFET 

5 Aug. – 20 Aug.   SPS - H6 B  EUDET/DEPFET (first days: MimoRoma)

20 Aug. - 27 Aug.  SPS - H6 B  DEPFET

Good collaboration and understanding between groups!!!

●5 Days was lost due to 
  problems with beam  
●Summer students playing 
in the afternoon
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DEPFET & EUDET: Test beam Setup
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DEPFET & EUDET:  Run Control

TCP/IP

EUDET  Run Control
DEPFET  Run Control

cmd init 
cmd start
cmd stop

Many Thanks to Emlyn for help! 

During the  test beam 2007 integration has been done having the two DAQ 
system synchronized at the trigger level via TLU

During this 2008 test beam integration has been done 
having the DEPFET DAQ system steered by the 
EUDET DAQ software 
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DEPFET & EUDET:  DATA Stream
1 Million events as EUDET DUT! 
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DEPFET & EUDET:Online Data Quality Monitor

●DEPFET DUTs: 
        Bonn 15b, Prague

●Beam energy scan:
   20GeV, 40GeV,60GeV, 
   80GeV, 120GeV 

●High statistic run with 120GeV
                 

 Depfet

MAPS  256 x 30μm
Trigger

256 x 30μm
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DEPFET & EUDET: DQM 

Nseeds:
1.5 hits/ event 

Noise
~12-13 ADC

Cluster Size 
Seed 

and Cluster 

ADC 
Pedest 

HIT map
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DEPFET Prague DUT(24µmx24 µm) DEPFET Bonn DUT(32µmx24 µm)

DEPFET  DUTs   
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ILC software for DEPFET analysis

RAW DATA Reader Convert Native DEPFET RAW 
data to LCIO format

PedestalNoiseProcessor

ClusterFinder

EtaCorrection

HitMaker

Trackfit

Aligment MILLEPEDE

PhysicsAnalysis

Higgs/SUSY !?

Ped&Noise DB

align.
 const.

LCIO ETA DB
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EUTelHitMaker & merged DATA

Many Thanks to Antonio for help! 

Seed, 3x3 and 5x5 clusters Seed, 3x3 and 5x5 clusters

Mod14  Mod2
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Conclusions  
➔ Linux version of DEPFET DAQ was tested and showed a good 

performance.
➔ DAQ integration to EUDET Telescope system (via RunControl, 

DQM,  DATA merging on a DAQ and offline level ) are done.  
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➔ To analyze all events and compare the results with the results from 
DEPFET Telescope.

➔ For the next test beam: 
✗ DUT stage for the angular scans
✗ Improve a readout rate (DEPFET/EUDET)
✗ Improve a DEPFET power supplies 
✗ Share a beam time

Plans
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Thanks to everybody 
who took part in this (2008) 

 test beam!


