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•  We	
  had	
  three	
  ETD	
  sessions	
  in	
  this	
  workshop:	
  	
  
• 	
  Common	
  items	
  
• 	
  Front-­‐end	
  electronics	
  
• 	
  Hardware	
  trigger	
  

• 	
  All	
  sessions	
  had	
  been	
  very	
  useful	
  to	
  refine	
  the	
  
overall	
  design.	
  	
  

• 	
  We	
  defined	
  almost	
  all	
  the	
  baselines	
  and	
  the	
  
poten-al	
  upgrades	
  to	
  describe	
  in	
  the	
  TDR.	
  	
  

2	
  



• 	
  Analysis	
  and	
  simula-ons	
  of	
  serial	
  link	
  transmission	
  errors	
  due	
  to	
  the	
  radia-on	
  
environment,	
  affec-ng	
  data	
  integrity.	
  

• 	
  Different	
  possible	
  solu-ons:	
  	
  
• 	
  Error	
  Correc-ng	
  Coding	
  	
  
• 	
  Error	
  Detec-ng	
  Coding	
  	
  	
  

• 	
  The	
  proper	
  solu-on	
  will	
  be	
  a	
  light	
  Error	
  Detec-ng	
  Coding.	
  
• 	
  Programs,	
  charts	
  and	
  various	
  simula-on	
  and	
  evalua-on	
  tools	
  as	
  well	
  as	
  block	
  
diagrams	
  of	
  the	
  hardware	
  organiza-on	
  have	
  been	
  set	
  up	
  in	
  order	
  to	
  quan-fy	
  the	
  
most	
  relevant	
  parameters	
  	
  to	
  be	
  considered:	
  
1)	
  Efficiency	
  of	
  detec-on	
  	
  	
  	
  	
  2)	
  Undetected	
  error	
  probability	
  	
  	
  	
  	
  3)	
  Burst	
  errors	
  immunity	
  	
  

serdes 

18 18 
18bit 

n=4 

Data to 
transmit 

buffer & 
scrambler serial 

link 

checksum 
generator 

Data to 
distribute serdes 

18 18 
18bit 

Buffer & 
descrambler 

Checksum 
checker 

18 18 

ERROR 18 18 

Coding	
  analysis	
  for	
  the	
  SuperB	
  links	
  (S.Cavaliere)	
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FCTS	
  (D.Charlet)	
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ECS	
  	
  (D.Charlet)	
  	
  
 ECS board development for radiation environment. 

•  ECS slave board functionalities match sub-detectors' requirements: it has 
already been confirmed during the CERN meeting in November. 
•  We plan to check whether CAEN could produce and maintain the system (in 
long term). 
•  FPGA Ethernet development is on way. TCP/IP and UDP protocol have been 
tested but data transmission rate remains limited with respect to 1 Gbit/s. We 
are working to increase this data rate.  

 ECS off-detector: 
•  Ethernet is the ECS standard (detector free development). 



•  A new group, INFN Milano-
Bicocca, lead by Gianluigi	
  
Pessina,	
  	
  is now in charge of 
the power supply system for 
the whole experiment. 

•  A study for a common 
strategy (for both LV and HV) 
has started. 

•  The first ongoing step is to 
collect the requirements from 
the different groups: 

⇒  the questionnaire 
beside has been sent last 
week 

⇒  first feedback arrived 
this week 

⇒  it will be refined on the 
basis of the remarks 
gotten during the sessions 

POWER	
  SUPPLIES	
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SVT	
  –	
  Summary:	
  DAQ	
  readout	
  chain	
  (M.	
  Villa)	
  

High rad area 15Mrad/year 
Off detector 
low rad area 

Optical Link 
2.5 Gbit/s to ROM 

Counting room 
Std electronics 

FEB 

 Optical 1 Gbit/s  

~1-2 m LV1 

FE chip prototypes  to be submitted in 2012 (in the design phase now) 
Fan-Outs under design            HDI card design is ongoing 
Transition cards with open options: which optical link? Which serdes? 
Rad-hard Ics to be tested           FEB to be designed in 2012 

fibers 

Example of a read-out section 

Detector 

HDIs 

C 
Front-end chips 

Copper bus 

UPILEX+Cu (?) 

Transition card 

Serdes  
or FPGA 

DAQ Chain data & volumes: 
240 Read-out sections; 172 1-Gbps optical link; 18 Front-end Boards 
About 24 kB average event size (according to the last-1 MC simulations) 



SuperB-­‐DCH	
   Servizio	
  Ele2ronico	
  
Laboratori	
  Frasca;	
  

•  Design	
  goals	
  have	
  been	
  defined	
  

•  Two	
  different	
  implementa;on	
  of	
  dE/dx	
  measurements	
  have	
  been	
  evaluated	
  and	
  will	
  be	
  reported	
  in	
  TDR.	
  
•  Truncated	
  mean	
  method	
  has	
  already	
  been	
  used	
  by	
  other	
  experiments	
  and,	
  according	
  to	
  BaBar	
  

experience,	
  should	
  provide	
  a	
  σE	
  around	
  7-­‐8	
  %	
  
•  Cluster	
  Coun;ng	
  is	
  under	
  study	
  and	
  measurements	
  both	
  at	
  LNF	
  and	
  TRIUMF	
  	
  are	
  going	
  on.	
  	
  

Simula;ons	
  using	
  GARFIELD	
  data	
  have	
  been	
  carried	
  out	
  as	
  well	
  by	
  using	
  real	
  preamplifier	
  response	
  
convolu;on	
  and	
  different	
  SNR.	
  

Impact	
  parameter	
  =	
  0	
  mm	
  

%	
  of	
  Detected	
  Cluster	
  =	
  (Rnc-­‐Mnc)/Rnc	
  *100	
  
Rnc	
  =	
  Real	
  Number	
  of	
  Clusters	
  
Mnc	
  =	
  Measured	
  Number	
  of	
  Cluster	
  aeer	
  convolu-on	
  and	
  noise	
  addi-on	
  

Threshold	
  =	
  1.5*σ	
  

•  HV	
  distribu;on	
  system	
  has	
  been	
  defined	
  and	
  modularity	
  will	
  be	
  finalized	
  as	
  soon	
  as	
  chamber	
  final	
  design	
  
will	
  be	
  available.	
  HV	
  distribu;on	
  boards	
  should	
  be	
  located	
  on	
  FORWARD	
  end-­‐plate.	
  

•  On-­‐Detector	
  electronics	
  (preamplifier	
  boards)	
  will	
  be	
  located	
  on	
  BACKWARD	
  end-­‐plate.	
  We	
  are	
  inves;ga;ng	
  
the	
  possibility	
  of	
  exi;ng	
  the	
  cables	
  from	
  the	
  outer	
  layer	
  of	
  the	
  chamber	
  

•  We	
  are	
  also	
  inves;ga;ng	
  the	
  possibility	
  of	
  using	
  the	
  top	
  of	
  the	
  detector	
  to	
  locate	
  off-­‐detector	
  electronics	
  
then	
  simplifying	
  setup	
  and	
  maintenance	
  of	
  the	
  system	
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  Barrel. There were 4 presentations dedicated to the  
H8500 MaPMT tests with  many very interesting results  
on cross talk, timing performances, He sensitivity and  
dyn12 triggering method. 
  TDC chip arriving soon. Test board and module for 
CRT are under design. Policy for setup and test 
bench software has been agreed. 
  A first version of the TDR has been presented. 
Integration and Power questionnaires are also ready. 

•  A base line design has been chosen for the global architecture. 
•  We are pretty confident about the different elements of the electronics chain 
including the integration inside the shield. 
•  More iteration on the coupling between PM and Front end electronics is 
necessary including optical coupling, mechanics cooling and power issues but 
collaboration is well on tracks. 

SCATS  TDC 
~25 mm2 

  FTOF : A 16-channel board and 4-channel daughter board 
based on 3.2GHz-1024 sample analog memory are under 
test . Preliminary results showed better than 10 ps  
resolution between channels  and between boards in the 
CAEN desktop digitizer. 



EMC	
  Calorimeter	
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   the current baseline design for the IFR detector and electronics has 
been presented, with some detail, at this meeting 

     the second draft of the replies to the integration questionnaire has been prepared and 
it has been summarily described 
     the replies to the power supplies questionnaire have been prepared and summarily 
described  

11 

SuperB	
  IFR	
  electronics	
  update:	
  summary	
  slide	
  

    the results of neutron irradiation tests of an 
FPGA and an ASIC (possible candidate as building 
block of the front end electronics for the IFR) at the 
INFN-Laboratori di Legnaro CN accelerator have been 
presented 

    the current estimates of 
DAQ related quantities (number 
of channels, data bandwidth, 
event size) have been given for 
the IFR detector according to 
the premises outlined at the 
previous point 



DC and EMC trigger crates 
have a common interface 
(LVDS or optical) with 
pertaining sub-detectors. EMC
(i) and DC(i) boards share a 
common HV platform and only 
differ in firmware.  

The minimum distance between triggers is ~50ns.  
This requirement pushes for a very good  

trigger time resolution that it should be reachable. 

 There are several mechanical constraints from 
barrel EMC, inducing a 9 degree modularity for the 
EMC (3 crystals in φ). The φ at the calorimeter 
covered by each card reading the DC had better 
match with the calorimeter φ granularity. 48 channels 
reading a supercell would imply a coverage of 36 
degrees. 

TRIGGER	
  

12	
  



• 	
  During	
  all	
  ETD	
  sessions,	
  we	
  could	
  no-ce	
  that	
  the	
  designs	
  really	
  got	
  refined	
  in	
  
view	
  of	
  the	
  TDR:	
  

• 	
  the	
  CERN	
  mee-ng	
  from	
  November	
  was	
  very	
  useful	
  to	
  this	
  end	
  

• 	
  Main	
  source	
  of	
  worry	
  the	
  pin	
  diodes	
  of	
  the	
  EMC,	
  	
  which	
  do	
  not	
  seem	
  to	
  be	
  
sufficiently	
  performing,	
  both	
  for	
  energy	
  resolu-on	
  and	
  trigger	
  -me	
  precision.	
  

• 	
  The	
  wri-ng	
  of	
  the	
  TDR	
  ETD	
  sec-ons	
  in	
  ongoing.	
  	
  
• 	
  In	
  some	
  cases	
  (like	
  barrel	
  PID),	
  a	
  drae	
  is	
  already	
  available	
  
• 	
  The	
  answers	
  to	
  the	
  integra-on	
  ques-onnaire	
  are	
  almost	
  ready	
  and	
  should	
  
be	
  sent	
  very	
  soon	
  

• 	
  We	
  now	
  have	
  a	
  responsible	
  for	
  power	
  supplies	
  (LV	
  &	
  HV):	
  
• 	
  He	
  will	
  take	
  care	
  of	
  these	
  elements	
  for	
  the	
  whole	
  experiment	
  
• 	
  The	
  goal	
  is	
  to	
  standardize	
  the	
  supply	
  system	
  as	
  much	
  as	
  possible	
  
• 	
  A	
  power	
  supply	
  dedicated	
  ques-onnaire	
  has	
  been	
  sent	
  last	
  week	
  

Conclusion	
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