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Report on the DAQ and GDN ActivitiesReport on the DAQ and GDN Activities

• Activities on Front End Readout
� Calorimeter readout à la CALICE

� KPIX readout

� Silicon readout (SiLC, Vertex)

• Activities on DAQ architecture
� CALICE DAQ

� SiD DAQ

� SiLC DAQ

• GDN activities and experience
• ATCA for physics detectors and accelerators
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Front End Readout ActivitiesFront End Readout Activities
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Front End Readout Front End Readout àà la CALICE la CALICE ((RemiRemi CornatCornat))

Getting very close to real design
3 different ROC designs for AHCAL, DHCAL, ECAL
Common readout architecture for all calorimeters
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KPIX Readout for KPIX Readout for SiDSiD ((RaynRayn HerbstHerbst))

KPIX ASIC : multi channel chip for amplification, self triggering, digitizing and storage,
1024 channels, 2 gains, 2 thresholds, 4 hits per channel, 13 bit ADC, <20uW/ch (power cycling)
Applications for SiD ECAL, Tracker, HCAL and Muon detectors
Currently 64 channel prototype will go to 256 and then to 1024 channels

Tracker

ECAL

Muon (or HCAL)

cosmic data
from RPCs
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Silicon tracking Front End Silicon tracking Front End ((AuroreAurore SavoySavoy--Navarro)Navarro)

L1 : on sensor
full readout on chip 

Preamp + shaper
Pipeline
Self triggering
ADC
Digital storage
Input/output interface
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DAQ System ArchitecturesDAQ System Architectures
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DAQ DAQ àà la CALICE la CALICE (Valeria (Valeria BartschBartsch))

Full DAQ architecture
from detector front end
to storage

Objectives :
use commodity hardware
as generic as possible
standard protocols/interfaces
scalability
flexibility 

goal is to be ready by 2009
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SiDSiD DAQ Architecture DAQ Architecture ((GuntherGunther Haller)Haller)

XPIX on or close to sensor
L1 Control/Concentrator 
L2 Concentrator if needed
ATCA based DAQ

total bandwidth : 60Gbit/sec full readout into 2-3 ATCA crates
probably at least 1 per subsystem (partitioning)
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Silicon tracking DAQ Silicon tracking DAQ ((AuroreAurore SavoySavoy--Navarro)Navarro)

3 Level DAQ approach
for silicon strip trackers

again same approach :

L1 : on sensor
full readout on chip 

L2 : on/near detector
concentrating/processing

L3 : off detector
online tracking including
combining with other detectors
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GDN Activities and ExperienceGDN Activities and Experience



LCWS2008, UIC, Chicago, November 2008 12G. Eckerlin

CALICE GDN experience CALICE GDN experience (Sven (Sven KarstensenKarstensen))

Remote operation of CALICE test beams at CERN and FNAL :
dedicated ROC at DESY with : 2 PCs 4 screens each and a Video Confernecing system
control via internet using : HTTP, Sun Secure Desktop
communication via internet using ESnet and WEBcams with HTTP interface (remote controlled)
Successfully used for Test beams
Not shown at this workshop (but worth to note):
CMS just finished 4 weeks of cosmic running with remote DQM shifts done from the 
CMS ROCs at CERN, FNAL and DESY 
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ATCA for Detectors and AcceleratorsATCA for Detectors and Accelerators
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SiDSiD ATCA DAQ System ATCA DAQ System (Matt Weaver)(Matt Weaver)

DAQ architecture  ATCA board diagram  

Possible ECAL DAQ
with 1 ATCA crate  

realization  
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22ndnd ATCA Workshop for Physics ATCA Workshop for Physics (Ray Larsen)(Ray Larsen)

2 days workshop
IEEE NSS-MIC
Dresden Oct. 2008

Industry tutorials
Design experience
Physics Standards
Industry Demonstrations

Contributed papers
(from Labs and Industry)

7 industry presentations

8 talks on accelerator
and detector applications
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22ndnd ATCA Workshop for Physics ATCA Workshop for Physics (Ray Larsen)(Ray Larsen)

Proposal to define a 
xTCA physics profile

Protocols
Read I/O
Connectors
Cooling (crates, racks)

Draft document available
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22ndnd ATCA Workshop for Physics ATCA Workshop for Physics ((RayRay Larsen)Larsen)

ATCA considered
by accelerator and
detector for DAQ
and controls

We may need to
adjust or down select
standard to our needs

If you are interested
contact Ray Larsen
or come to the 
next workshops :

May 09, IEEE RT Bejing
Summer 09, Europe (TBD)
Oct 09, NSS-MIC Orlando 
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Personal RemarkPersonal Remark

• Front end of technical prototypes get closer to ILC design
� Well advanced front end designs for CALICE/EUDET, SiD and SiLC

� Encouraging to see common interfaces & standards for different detectors

• Well advanced DAQ architecture have been developed
� All have similar approach : on/near sensor chips, on detector concentrator

� Examples of ATCA based DAQ systems look promising

• Still to be done
� address further common issues (calibration, commissioning, detector ctrl)

� need to think about online data formats (offline software expects LCIO)
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Thank you !Thank you !
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BackupsBackups
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ILC Calorimeter DAQ ILC Calorimeter DAQ (Valeria (Valeria BartschBartsch))

Link Data Aggregator
(LDA)

Detector Interface
(DIF)

Detector Unit

Off Detector Receiver
(ODR)

DAQ software

Preparing for the technical prototype within EUDET in 2009
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EUDET DAQ will use DOOCS EUDET DAQ will use DOOCS (slide from ECFA WS, Tao Wu)(slide from ECFA WS, Tao Wu)

Software development and code base
Computer Infrastructure

Device layer

Middle layer

Communication

Application layer

Sun/Linux Cluster
Software Libs

The Distributed
Object Oriented
Control System 
will also be used
for XFEL 
Control and DAQ.
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22ndnd ATCA Workshop for Physics ATCA Workshop for Physics (Ray Larsen)(Ray Larsen)

Many ATCA solutions
from Industry :

both hardware and software
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22ndnd ATCA Workshop for Physics ATCA Workshop for Physics (Ray Larsen)(Ray Larsen)

ATCA for XFEL
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SiDSiD ATCA DAQ System ATCA DAQ System (Matt Weaver)(Matt Weaver)

Block diagram of the RCE
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SiDSiD ATCA DAQ System ATCA DAQ System (Matt Weaver)(Matt Weaver)

Front End Interface 
for  SiD ECAL
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