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/ 1. Introduction \ / 2. Motivation \
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« Main memory is currently built with DRAM, which is a type of volatile memory  The information stored inside memories is sometimes corrupted due to soft : : i Z : i : :

« DRAM memories face two challenges: energy consumption (they need power to errors, which alter the contents of individual bits of memory AARRBARE
maintain stored information) and scalability (it is hard to build small capacitors)  Error Correcting Codes (ECC) store redundant information along with the oatabits . L2Lellelfefo]:

e Phase Change Memory (PCM), a non-volatile memory, addresses this issues, but actual data to deal with soft errors ool —  Word
introduces other problems | e Soft errors do not affect PCM, but ECC is still used to improve endurance i

e PCM memories have a limit on the number of times that data can be written before the  ECC extends the lifetime of PCM memories by correcting errors caused by j : j Z 1 j j Z
memory wears out weak bits ECC bits { Innannnnnk

Most bits in PCM endure 108 writes, but some endure only 10° or 107 writes (weak bits)  Using the same extra capacity, can we get a higher lifetime than ECC? B

\ due to process variation / \ /

3. Sparing 4. Modeling Memory Lifetime 5. Results

* Internally, memories are collections of bits organized in words, rows * We assume that weak bits are uniformly distributed across the memory : :his grapf;ﬁs::owsdthciJI |
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