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S3B  system

● S3B  system is developed to fully utilize the new DEPFET  matrix  and  Switcher:
✔ new generation of DEPFET sensors (PXD5) with bigger matrices and  improved layout has been new generation of DEPFET sensors (PXD5) with bigger matrices and  improved layout has been 

produced. produced. 
✔ new Switcher3 is designed in a small chip technology and can also drive higher matrix new Switcher3 is designed in a small chip technology and can also drive higher matrix 

capacitance.capacitance.

● The S3B  module  comprises of  2 PCB boards:
1)1) HYBRID 3.0  with :HYBRID 3.0  with :

➢ the DEPFET matrix itself  the DEPFET matrix itself  
➢ two steering chips SWITCHER 3 on each side, to select a matrix row for two steering chips SWITCHER 3 on each side, to select a matrix row for 

readout readout 
➢ the current based readout chip (CURO II). the current based readout chip (CURO II). 

2)2) FPGA board contains :FPGA board contains :
➢ an FPGA itself, ADCs, buffer RAM, and a USB2.0PC interface. an FPGA itself, ADCs, buffer RAM, and a USB2.0PC interface. 

● S3B system also includes  Readout,  DAQ  and DQM software
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Data Acquisition System

● Originally  DAQ  was  developed  for  S3A  system  and  now  is upgraded  to  work  
with  S3B system.

● DAQ is based on  Linux network  distributed  client/server architecture which allows :
✔ share resources and tasksshare resources and tasks
✔ easy scale the systemeasy scale the system
✔ remote control and monitoringremote control and monitoring
✔ easy  integration of  other  detectorseasy  integration of  other  detectors

● DAQ uses USB 2.0  for data transfer from DEPFET  R/O  board to PC and TCP/IP to 
send data to Event Builder .

● The DAQ components are:
✔ a LINUX based USB driver for S3B modulea LINUX based USB driver for S3B module
✔ a USB readout client transferring data to an Event Builder via network;a USB readout client transferring data to an Event Builder via network;
✔ an Event Builder assembling complete events and storing in a shared memory buffer;an Event Builder assembling complete events and storing in a shared memory buffer;
✔ an event server send complete event to consumers (file writer, DQM, upper level DAQ, an event server send complete event to consumers (file writer, DQM, upper level DAQ, 

histogram server);histogram server);
✔ online Data Quality Monitoring (DQM) package based on ROOT.online Data Quality Monitoring (DQM) package based on ROOT.

● DAQ and DQM   also  allows  to run the  S3A and S3B  modules together.
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Network DAQ System
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RUN Control

● Run  Control  server  can  accept  commands  from different  clients:
✔ Command  line  interface via  Telnet Command  line  interface via  Telnet 
✔ TCL/TK   or  Root  GUI TCL/TK   or  Root  GUI 
✔ Another program with  TCP connection to Run Control  serverAnother program with  TCP connection to Run Control  server
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Data  Quality  Monitor

● network Data Acquisition 
system allows to run powerful   
Data  Quality Monitor  on 
dedicated PC  in real time

● DQM is based on ROOT :
✔ includes various data access includes various data access 

methods : file, shared memory, methods : file, shared memory, 
networknetwork

✔ online data processing –  online data processing –  
pedestal and common mode pedestal and common mode 
calculation, cluster calculation, cluster 
reconstruction and simple reconstruction and simple 
tracking.tracking.

✔ can also act as network can also act as network 
histogram server histogram server 

● advanced DQM functionality 
allows to find  most of  DAQ and 
DEPFET matrix  problems 
during the run
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Data Quality Monitor

● Pedestals and noise  distributions  for 
module 12:

● Picture from CMOS  matrix
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Test Beam setup for CERN 2009

● Test Beam Area  :
✔ table with DEPFET telescope consisting of 5-6 table with DEPFET telescope consisting of 5-6 

modules, mounted on X-Y motor stagesmodules, mounted on X-Y motor stages
✔ 2  readout PC with 3 DEPFET  modules per PC, 2  readout PC with 3 DEPFET  modules per PC, 

connected via USB2.0   in the test beam area connected via USB2.0   in the test beam area 
in distance  of  max.  4 meters from the in distance  of  max.  4 meters from the 
modules.modules.

✔ Windows PC to control 6 X-Y motor stages, Windows PC to control 6 X-Y motor stages, 
with USB2.0 connection to controller.with USB2.0 connection to controller.

✔ Trigger Logic Unit (TLU)  connected to one of Trigger Logic Unit (TLU)  connected to one of 
readout PC via USB2.0readout PC via USB2.0

✔ all PC are connected to 1GB ethernet HUBall PC are connected to 1GB ethernet HUB

● Control Room :
✔ one DAQ server – rack mounted server PC : one DAQ server – rack mounted server PC : 

Intel S5000, 8 CPU,  4GB memory, hot swap  Intel S5000, 8 CPU,  4GB memory, hot swap  
SATA  RAID with 3 TByte disk space – total 6 SATA  RAID with 3 TByte disk space – total 6 
disks.disks.

✔ working PC : Run Control,  DQM, etc....working PC : Run Control,  DQM, etc....
✔ all PC also connected to local ethernet HUBall PC also connected to local ethernet HUB
✔ both HUBs are connected by ethernet cable, both HUBs are connected by ethernet cable, 

from test beam area to control roomfrom test beam area to control room
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Conclusion

New  S3B  readout  system  is developed  and tested on Laser Setup.

S3B  module  provides  the readout  rate  up to 130 Hz
✔ Data rate  about  4.2 MB/s  per module  (32 kB / frame)Data rate  about  4.2 MB/s  per module  (32 kB / frame)

Carried out  first scans of new matrices  on Laser  Setup.

A  series of  10  S3B  boards  is  ordered .



Laser Setup in Bonn
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Voltage Scan  PXD5 (64x256) Matrix
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Laser scan 64x256 matrix 

Seed Signal
S3B System
Hybrid 3.0 PXD5

Voltages:
CCG=6,5 V
Clear Low=10,5 V
(wrt GND)

Step Size: 5 µm



May 2009, Ringberg Simone Esch, University of Bonn 14

Summary

● Just started with DiplomaThesis
● Laser Setup works 
● All software runs on Linux


