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Schedule	

Before	  LCGT	  budgeted	  
1.	  Development	  of	  prototype	  system	  at/using	  CLIO	  

ASer	  LCGT	  budgeted	  
2.	  Delivering	  digital	  systems	  to	  subgroups	  
3.	  Test	  bench	  of	  digital	  system	  for	  control	  and	  real	  

Ame/offline	  data	  analysis	  using	  CLIO	  
3.	  Development	  of	  full	  digital	  system	  for	  iniAal	  LCGT	  
4.	  Extension	  of	  the	  digital	  system	  for	  basement	  
LCGT	  
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Delivering	  digital	  systems	

•  5sets	  of	  digital	  system	  will	  be	  delivered	  to	  subgroups	  
–  Real	  Ame	  PC	  and	  soSware	  setup	  
–  Expansion	  chassis	  
–  Timing	  slave	  board	  
–  ADC,	  DAC,	  Binary	  Output	  
–  Interface	  board	  to	  ADC/DAC/BO	  
–  AnA	  Alias/AnA	  imaging	  
–  whitening/dewhitening	  
–  Variable	  gain	  amp	  

•  Seismic	  a\enuaAon	  group	  
–  1set	  with	  2ADCs,	  2DACs	  

•  Other	  group?	  
–  Input/output	  opAcs,	  Laser,	  Circuit,	  Vacuum	  

Schedule:	  Starts	  on	  now	  and	  delivers	  in	  the	  end	  of	  this	  FY	  
Budget:	  36M	  yen	  for	  the	  1st	  year	  
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Signal	  interface	  matching	

•  ADC	  32ch/card	  
–  D-‐sub	  9pin(for	  4ch,	  differenAal),	  +/-‐20V	  input	  

•  16kHz	  sampling,	  may	  be	  decimated	  to	  2kHz,	  256Hz,	  16Hz	  
–  or	  single	  end	  (not	  recommended,	  can	  be	  included	  your	  circuit;	  diagram	  

provided	  )	  
•  DAC	  16ch/card	  

–  D-‐sub	  9pin(for	  4ch,	  differenAal),	  +/-‐10V	  output	  
–  or	  single	  end	  (not	  recommended,	  can	  be	  included	  your	  circuit;	  diagram	  

provided	  )	  
•  BO	  32ch/card	  

–  D-‐sub	  9pin(for	  4ch,	  differenAal),	  0	  or	  +5V	  output	  
•  Ex.	  Variable	  gain	  amp	  for	  16	  steps/1	  D-‐sub	  connector	  

–  or	  single	  end	  (not	  recommended,	  can	  be	  included	  your	  circuit;	  diagram	  
provided	  )	  

Reference:	  
h\p://gw.icrr.u-‐tokyo.ac.jp/JGWwiki/CLIO/Tasks/DigitalControl/pban_files	  
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CentOS	  5.2+real	  /me	  kernel	  
4core	  x	  2	  Xeon	  

ADC/DAC	  
In	  Expansion	  Chassis	

An/	  Imaging	  filters	
An/	  Alias	  filters	

Real	  /me	  PC	

ADC:32ch/枚、$4K	  
DAC:16ch/枚、$3.5K	  
Binary	  Output:32ch/枚、$250	  

ADC	  adapter	

DAC	  adapter	

PCIe接続	

To	  NIM	  
modules	

Differen/al	  
Receiver	  
for	  DAC	Differen/al	  

Driver	  
for	  ADC	

Differen/al	  
Driver	  
For	  BO	

Binary	  output	  adapter	

Pictures	  
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CLIO	  sensiAvity	  using	  Digital	  control	  

• Raw	  ADC/DAC	  noise:	  ~μV/rHz	  
- WF:zero@5Hz,	  pole@50Hz	  
- DWF:pole@1Hz,	  zero@50Hz	  

• Current	  ADC/DAC	  noise:	  1	  order	  below	  than	  analog	  best	  sensiAvity	  
•  Total	  noise	  is	  not	  limited	  by	  digital	  system	  
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For	  real	  LCGT	

•  Test	  of	  mulAple	  expansion	  chassis	  
•  Test	  of	  mulAple	  pc	  
•  Timing	  system	  

– Will	  be	  delivered	  by	  Columbia	  University	  
•  Real	  Ame	  data	  analysis	  
•  ObservaAon	  test	  

↑-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  using	  CLIO	  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐↑	  
↓-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  beyond	  CLIO	  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐↓	  

•  Data	  transfer	  to	  3km	  end	  
–  using	  ReflecAve	  memory	  

•  Huge	  number	  of	  channels	  (~1024ch)	  
•  Data	  storage	  (3Peta	  Byte/10Year)	  
•  RSE	  
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FuncAons	  of	  digital	  system	  (from	  ICD)	
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Channel	  list	
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All	  epics	  channels(~10000)	  are	  
recorded	  by	  16Hz.	
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Client	  system	  

DTT	  (FFT)	
Dataviewer	

MEDM	  

DTT	  (Swept	  sine)	
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