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CMS	
  Forward	
  Pixel	
  Upgrade	
  
	
  Electronics	
  and	
  System	
  Tes;ng	
  

Hannsjörg	
  Weber	
  (Fermilab)	
  

Establishing	
  full	
  readout	
  chain	
  

Portcard:	
  Control	
  of	
  module	
  
calibra2on,	
  signal	
  conversion	
  

Signals	
  
and	
  power	
  

Front-­‐end	
  electronics:	
  Interface	
  be-­‐
tween	
  detector	
  and	
  data	
  acquisi2on.	
  

Pixel	
  modules:	
  Ac2ve	
  
detector	
  component	
  

CCU:	
  Control	
  of	
  service	
  
electronics	
  

Full	
  System	
  tes;ng	
  

This	
  readout	
  chain,	
  implemented	
  at	
  a	
  teststand	
  at	
  Fermilab,	
  USA,	
  resembles	
  the	
  readout	
  of	
  the	
  final	
  detector.	
  

Module	
  
readout	
  

Module	
  
configuring	
  

Service	
  electronics	
  
configuring	
  

Clock	
  
distribu;on	
  

Control	
  fibers	
  

Readout	
  fibers	
  

Control	
  cable	
  (I2C)	
  

An	
  ASIC	
  chip	
  on	
  the	
  portcard	
  synchronizes	
  the	
  	
  
input	
  with	
  return	
  data.	
  Good	
  offset	
  seLngs	
  
allow	
  the	
  chip	
  to	
  do	
  the	
  synchroniza2on.	
  Thus,	
  
the	
  user	
  can	
  see	
  if	
  calibra2on	
  data	
  were	
  
acknowledged	
  by	
  the	
  modules.	
  
	
  

A	
  quartz	
  crystal	
  chip	
  on	
  the	
  portcard	
  controls	
  the	
  
jiOer	
  of	
  the	
  clock	
  distribu2on.	
  JiOer	
  should	
  not	
  

increase	
  significantly	
  for	
  high	
  frequencies.	
  

…
…
…
........	
  

LHC CMS
Detector
Upgrade

Project

�Brief overview of weld geometry & constraints

�Improvements since January 2016:
�Cleaning procedure
�Material selection
�Improved part fit
�QA/QC: LN2cycling/pressure accelerated aging test
�Prospect of new welding company

�Questions/ Discussion

Mechanics Group -24 March  2016Phase 1 Days Meeting2

Outline

Towards	
  integra;on	
  

Each	
  element	
  is	
  tested	
  with	
  a	
  full	
  suite	
  of	
  tests	
  before	
  deemed	
  good	
  to	
  go	
  into	
  the	
  detector.	
  Examples	
  of	
  these	
  tests	
  are	
  …	
  

The	
  CMS	
  pixel	
  detector	
  will	
  be	
  upgraded	
  in	
  early	
  2017:	
  
• New	
  pixel	
  modules:	
  more	
  readout	
  channels.	
  
• New	
  mechanical	
  structure:	
  smaller	
  material	
  budget.	
  
• New	
  electronics:	
  handles	
  larger	
  data	
  bandwidth.	
  

⟶	
  Test	
  data	
  are	
  generated	
  at	
  the	
  modules	
  and	
  sent	
  to	
  
the	
  front-­‐end	
  electronics.	
  If	
  the	
  full	
  readout	
  system	
  is	
  
working	
  correctly,	
  the	
  test	
  data	
  are	
  read	
  out	
  successfully.	
  

Only	
  successfully	
  tested	
  objects	
  are	
  installed	
  in	
  the	
  detector.	
  All	
  CCUs	
  and	
  38/50	
  portcards	
  have	
  been	
  quali2fied	
  as	
  good.	
  
The	
  first	
  two	
  half-­‐cylinders	
  are	
  assembled	
  for	
  the	
  installa2on	
  during	
  the	
  the	
  technical	
  stop	
  of	
  2016/2017.	
  

portcard/power board control port
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portcard configurable power board controllable
The	
  CCU	
  performs	
  the	
  
seLngs	
  of	
  the	
  portcards,	
  
controls	
  the	
  on-­‐detector	
  
power	
  boards,	
  as	
  well	
  as	
  
some	
  temperature	
  readout.	
  	
  
Thus	
  it	
  acts	
  like	
  a	
  “brain”	
  of	
  
¼	
  of	
  the	
  forward	
  detector.	
  


