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System Level Overview
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EUDRB by INFN Ferrara
mother board built around an ALTERA CycloneII
FPGA (clock rate: 80MHz) and hosting the core resources and
Interfaces (VME64X slave, USB2.0, EUDET trigger bus)

NIOS II, 32 bit “soft” microcontroller (clock rate: 40Mz)
implemented in the FPGA for

• on board diagnostics
• on-line calculation of pixel pedestal and noise
• remote configuration of the FPGA via RS-232, VME,

USB2.0
Two readout modes:

Zero Suppressed readout to minimize the readout
dead-time while in normal data taking.
Non Zero Suppressed readout of multiple frames for
debugging or off-line pedestal and noise calculations

analog daughter card based on the successful LEPSI
and SUCIMA designs clock rate up to 20 MHz

digital daughter card drives/receives control signals for the
detectors and features a USB 2.0 link
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Trigger Logic Unit
• Simple Handshake via Trigger/Busy/Reset

on RJ45 LVDS lines (or TTL-Lemo)
• Timestamp and event-number via USB
• Eventnumber via advanced data handshake

on RJ45 available

• Version 0.2 now available, more IO etc.

•  In collaboration with Bristol
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JRA1 DAQ Key Features
• Platform independent (Linux, MacOS X, Windows

under Cygwin) and highly modular
• current suite of ILC software (LCIO/Marlin etc) also

runs under MacOS, but no official support yet
• DUTs can (and should) be easily integrated in our

DAQ, simple examples and help is provided
• SVN Repository and Documentation at:

               http://projects.hepforge.org/eudaq/
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screenshot DAQ
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Analysis chain
• Proprietary raw format on DAQ-PC
• RAW data processed to LCIO on the GRID
• Data analysis using MARLIN processors

– EUTelescope module
– Track fitting



Daniel Haas, Sep 2008

Page 10DEPARTEMENT DE PHYSIQUE NUCLEAIRE ET CORPUSCULAIRE

Documentation...
• SVN, Doxygen and Bugtracking on hepforge:
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...Documentation...
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...Documentation...
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...Documentation
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Milestones
• Achieved:

– Readout for prototype ready July 2007
– current software is robust and easy-to-use

• Still open:
– Readout for final telescope, Dec 2008

(full integration by March 2009)
– Software needs improved speed
– Hardware must adapt to new sensor
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Open Questions...
• VME-Speed

– Readout speed via VME currently limited at
~70 Hz for 6 sensor planes, aim is 1 kHz

– single sensor readout in ~25 µs, but
change of sensor board takes ~2 ms

– driver issue, will be investigated in the
coming months
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...Open Questions...
• EUDRB Firmware validation

– improved firmware with new features
(‘rolling’ raw frames, synchronized readout)

– needs validation and careful bug checking
– some timing/noise issues under

investigation
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...Open Questions
• Code documentation

– automatic documentation generation in
place via Doxygen

– needs more comments in the code
– target date: March 2009
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Readout of Mimosa26
• Mimosa26 needs a binary readout
• Baseline: current EUDRB with new

digital I/O daughter board
• As an alternative, INFN is investigating

a commercial digital I/O board from
CAEN (V1495) for some of their
sensors
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Conclusions...
• Multiplatform DAQ, easy to use
• DUT integration at different levels possible

– Trigger level, with separate DAQs
– Full integration, with combined file-writing

• Full integration of DUTs in our DAQ:
– DEPFET
– Mimoroma

• Integration at trigger level:
– SiLC
– ISIS
– CALICE

• Full analysis chain from Raw data via LCIO to the
GRID, DUTs can profit as well (DEPFET)
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...and Outlook
• Readout for Mimosa26 will start soon

– EUDRB with new digital daughterboard (baseline)
– commercial digital board from CAEN V1495

(under evaluation)
• Still to address:

– VME readout speed
– some more debugging
– code documentation

• (Nearly) ready for running through
2009/2010, already 2008 succesful
‘servicing’ for users


