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Outline	  

v Overview	  of	  FEX	  ATCA	  hub	  module	  project	  
	  
v Hub	  module	  technical	  overview	  

§  Physical	  Interfaces:	  Rack	  space	  &	  ATCA	  shelf	  
§  FuncEonal	  design	  of	  Hub	  module	  

	  
v Areas	  of	  primary	  design	  challenge	  and/or	  quesEons	  

§  Interface	  to	  ROD	  Mezzanine	  
§  FEX-‐>ROD	  data	  path	  &	  volume	  
§  Main	  FPGA	  choice	  and	  uElizaEon	  
§  Ethernet	  implementaEon	  



Project	  Personnel	  

v Primary	  design	  team:	  	  
§  Dan	  Edmunds,	  Philippe	  Laurens,	  Yuri	  Ermoline	  
§  Much	  work/input	  from	  David	  Sankey	  
§  Maker	  of	  spreadsheets	  &	  powerpoints:	  Wade	  Fisher	  

	  
v  Input	  from	  interfacing	  systems	  (so	  far)	  

§  eFEX:	  Ian	  Brawn	  and	  Weiming	  Qian	  
§  jFEX:	  Uli	  Schaefer	  
§  gFEX:	  Helio	  Takai	  
§  ROD:	  Maurice	  Goodrick	  
§  FTM:	  Richard	  Staley	  
	  

	  



Level	  1	  trigger	  in	  Phase	  1	  



FEX	  ATCA	  Hub	  
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v ATCA	  Hub	  is	  a	  core	  FEX	  system	  component	  
§  Supports	  common	  communicaEon	  tasks:	  	  readout,	  TTC,	  

networking,	  monitoring,	  DCS,	  busy	  aggregaEon,	  etc.	  

v Technical	  MoEvaEons	  
§  ConcentraEon	  of	  common	  funcEons	  on	  the	  Hub	  rather	  

than	  on	  the	  FEX	  modules	  makes	  the	  FEX	  system:	  
o  Less	  costly	  
o  Simpler	  &	  more	  efficient	  
o  Easier	  to	  maintain	  

§  Phase-‐II	  upgrade	  could	  create	  single	  points	  of	  failure	  
o  Move	  all	  likely	  Phase-‐II	  targets	  off	  the	  FEX	  boards	  
o  Hub	  module	  provides	  a	  flexible	  pla_orm	  to	  “future-‐

proof”	  FEX	  system.	  
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L1Calo eFEX Rack 



L1Calo	  Rack	  Layout	  
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v There	  will	  be	  3	  ATCA	  shelves	  for	  
the	  FEX	  system	  

v ~10	  FEX	  boards	  per	  ATCA	  shelf	  
§  7-‐8	  for	  jFEX	  
§  12	  for	  eFEX	  (x2	  shelves)	  

v ATCA	  shelf	  has	  two	  hub	  slots	  
§  L1Calo	  backplane	  is	  dual-‐star,	  so	  

each	  Hub	  has	  point-‐to-‐point	  
connecEons	  to	  all	  blades	  (and	  to	  
the	  other	  Hub)	  
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Spare / Optics 
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ATCA	  Hub	  Modular	  Design	  



ATCA	  Hub	  Modular	  Design	  



ATCA	  Hub	  Preliminary	  Drawing	  



ATCA	  Hub	  Preliminary	  Drawing	  
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ROD	  Interface	  (1)	  

From the preliminary ROD specification 
•  Two 400 pin FMC connectors for data/power/etc 



ROD	  Interface	  (2)	  

From David Sankey, using microTCA connectors 



FEX-‐ROD	  Data	  Flow	  (1)	  



FEX-‐ROD	  Data	  Flow	  (2)	  

Extracted from the eFEX specification (Ian says it’s outlived its usefulness) 
•  Calibrated to Run-4 at 500 kHz 
•  Assuming FEX input data is read out in 10% of events 
•  Translates to 6.3125 Gbps maximum rate 
•  1 MHz trigger rate could be an issue 



FEX-‐ROD	  Data	  Flow	  (3)	  

Requirements on differential fanout buffers 
•  Need 72 buffers for ROD data (Hub-only traffic doesn’t need 

a copy) 
•  10 Gbps max rate (ATCA backplane spec?)? 
•  Need to find an economical solution 

•  Quick search for 10 Gbps: 1:2 ~$40/chip, 1:4 ~ $6/chip 



Main	  FPGA	  (1)	  

Requirements:   
•  80 MGTs to allow a copy of 72 FEX data lines + up to 8 

from the other hub slot   
•  In the 7-series, this limits us to the XC7VX550T or 

XC7VX690T. 
   

•  Question:  Are there sufficient resources to provide all board 
management?   



Main	  FPGA	  (2)	  

Thinking ahead a bit: 
•  We are planning to access ROD data after the fan-out 

•  Nominal plan is to make some simple histograms or 
other monitoring feature. 

•  Readout via Ethernet 
   

•  Is this readout path sufficient in the future? 

•  Investigate adding lines 
to the ROD from the 
Hub FPGA 



Ethernet	  

Requirements:   
•  14 FEX + 1 Hub ports + 1 Shelf Manager = 16 

•  +1 for each ROD = +2 
•  +1 for each IPMC? = +2 
   

•  Base Interface bandwidth = 1Gb 
   

•  Bandwidth to the outside world = 10Gb 
 
Note:  Connecting both RODs & IPMCs to each network may 

 require some cleverness. 
  àROD & IPMC on “second Hub” aren’t directly on 
  the base interface. 
   



Example	  Architecture:	  BCM56330	  



Schedule	  (Ian’s	  Version)	  



Schedule	  (Funding	  Profile)	  



Schedule	  Milestones	  

1.  June 2014:  Preliminary Design Review 
2.  March 2015: Interim Design Review 

3.  Sept 2015: Prototype Delivery to CERN 

4.  Dec 2015: Final Design Review 
5.  March 2017: Production Readiness Review 

6.  Jan 2018:  Ready to install at CERN 
 
 


