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Customer	  request	  
1st	  Increase	  Test	  system	  u6liza6on	  

– No	  more	  wai4ng	  

2nd	  SPC	  driven	  System	  health	  and	  diagnos6cs	  “on	  
the	  fly”	  

–  Swap	  in	  calibra4on/debug	  cores	  
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Test	  system	  U6liza6on	  
• What	  is	  up-‐6me?	  

–  The	  Test	  system	  may	  be	  available,	  but	  not	  tes4ng	  
• Wai4ng	  for	  wafers	  
• Wai4ng	  for	  a	  probe	  card	  
• Fault	  condi4on	  –	  stop	  condi4on	  
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The	  solu6on	  
•  No	  wai6ng	  for	  probe	  cards	  

–  Swap	  probe	  cards	  in	  seconds	  
• A	  fast	  probe	  card	  changer	  

•  No	  wai6ng	  to	  debug	  a	  fault	  condi6on	  
–  SPC	  driven	  onboard	  instant	  diagnos4cs	  
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How	  the	  machine	  tool	  industry	  
solved	  this	  problem	  
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Tool	  Changer	  
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So	  why	  not	  apply	  the	  same	  
solu6on	  to	  our	  industry?	  

8 



Celadon	  Indexer™	  
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A	  liUle	  bit	  of	  Background	  
•  Celadon’s	  Focus:	  

–  Low	  Leakage,	  low	  noise	  measurements	  
–  Wide	  opera4ng	  temperature	  range	  
–  Mul4-‐site	  
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T40 AttoFast™ 
Operating Temperature: 

 -65°C to 300°C 
Leakage: 1fA/V @ 25°C 

 4fA/V @ 300°C 

VersaTile™ 
Operating Temperature: 

 -65°C to 300°C 
Leakage: 5fA/V @ 25°C 

 1pA/V @ 300°C 



VersaCore™	  VC40	  
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Solu6on	  demands	  ultra-‐reliability	  
•  Has	  to	  operate	  on	  an	  Agilent	  407X/408X	  
• MEMs	  or	  Can6lever	  Probe	  Cores	  
•  Ultra-‐Reliable	  
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VersaCore™	  VC20	  
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33mm 

20 mm ceramic 



5	  posi6on	  Indexer	  
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Pneuma6c	  Dock	  
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Indexer	  
•  Cannot	  miss	  an	  index	  and	  jam	  
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Core	  to	  Motherboard	  contacts	  
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Core	  to	  Motherboard	  contacts	  
• Must	  be	  ULTRA-‐RELIABLE.	  
•  Tested	  motherboard	  contact	  reliability	  	  

–  Typical	  user	  1000	  contact	  cycles	  between	  rebuilds.	  
– We	  tested	  out	  to	  300,000	  contact	  cycles	  without	  
failure	  
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Core	  to	  MB	  Contact	  
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Indexer	  repeatability	  
•  Index	  a	  core	  does	  it	  come	  back	  to	  the	  same	  
spot?	  
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VC20	  Leakage	  over	  temperature	  
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2nd	  problem	  we	  are	  solving	  
• Maximize	  the	  quality	  of	  the	  data	  

–  Preflight	  the	  Test	  System,	  Post	  flight	  the	  test	  system	  

•  Diagnose	  and	  correct	  fault	  condi6ons	  on	  the	  fly	  
–  Cres,	  bent	  probe,	  par4cles,	  worn	  out	  probes	  
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Calibra6on	  VersaCore™	  
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Stainless Steel and 
Ceramic  

Spacer to set Probe depth 
Wire guide  

Optional User defined 
PCB for resistors, 

capacitors, inductors, 
diodes, transistors 

Ball socket for handling 

Stainless steel stiffener ring 



The	  Magic	  ring	  
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Automatic system 
Pre-flight. 

Automatic system 
Post-flight. 



Test	  System	  Pre-‐flight	  
•  SMU	  
•  SoWware	  
•  Relay	  matrix	  
•  Pogos	  
•  PWB	  
•  Probe	  Card	  
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In-‐flight	  Event	  
•  Diagnose	  and	  Correct	  on	  the	  fly	  
•  Index	  to	  Calibra4on	  Core	  –	  4	  seconds	  
•  Run	  in-‐flight	  checklist	  

–  SMUs	  
–  Relay	  matrix	  
–  Test	  head	  Pogos	  
–  SoWware	  

•  Index	  back	  to	  Test	  Core	  –	  4	  seconds	  
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In-‐flight	  Event	  
•  Data	  event	  
•  Index	  to	  New	  Core	  –	  4	  seconds	  
•  Realign	  
•  Test	  
•  Stay	  on	  new	  Core,	  or	  
•  Index	  back	  to	  Test	  Core	  –	  4	  seconds	  
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Test	  System	  Post-‐flight	  
•  SMU	  
•  SoWware	  
•  Relay	  matrix	  
•  Pogos	  
•  PWB	  
•  Probe	  Card	  
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SPC	  Driven	  
•  All	  events	  have	  a	  signatures	  

–  Cres,	  dirt,	  broken	  probes,	  worn	  probes	  
–  S4cky	  or	  worn	  out	  relay	  
– Worn	  out	  Pogo	  
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Summary	  
•  Test	  System	  U6liza6on	  

– Double	  your	  surge	  capacity	  
•  SPC	  driven	  Debug	  on	  the	  fly	  

– Unques4oned	  data	  
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Single	  Site	  
•  Single	  Site	  VC20	  
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Modeling	  and	  Characteriza6on	  
•  Semi-‐Automa6c	  
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Other	  Test	  Systems	  
•  Keithley	  S400,	  S600,	  S530	  
•  HP	  4062	  
•  Rack	  and	  Stack	  
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