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Only	
  a	
  few	
  rounds	
  can	
  discover	
  most	
  
of	
  the	
  failures	
  

Even	
  aMer	
  hundreds	
  of	
  rounds,	
  a	
  small	
  number	
  of	
  
new	
  cells	
  keep	
  failing	
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Even	
  a	
  large	
  guardband	
  (5X)	
  cannot	
  detect	
  
5-­‐15%	
  of	
  the	
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  failing	
  cells	
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There	
  are	
  few	
  cells	
  with	
  
large	
  differences	
  in	
  
reten/on	
  /mes	
  

Most	
  of	
  the	
  cells	
  exhibit	
  
closeby	
  reten/on	
  /mes	
  

Addi/onal	
  informa/on	
  to	
  detect	
  error	
  and	
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SECDED	
  code	
  reduces	
  error	
  rate	
  
by	
  100	
  /mes	
  

Combina/on	
  of	
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  more	
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  Key	
  Observa+ons	
  so	
  far:	
  
1.	
  Tes/ng	
  alone	
  cannot	
  detect	
  all	
  possible	
  
failures	
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  of	
  ECC	
  and	
  other	
  mi/ga/on	
  
techniques	
  is	
  much	
  more	
  effec/ve	
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•  DRAM	
  is	
  criGcal	
  for	
  performance	
  
•  Demand	
  for	
  high	
  capacity	
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  enabled	
  higher	
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  results	
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