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M-SCM S-SCM

Memory device (MRAM)  (ReRAM, PRAM) MLC flash TLC flash
80 us/page (U)
Read latency 0.1 us/sector 10 us/sector 226 ziip:gyz EE)) 100 us/page (M)
N pag 80 us/page (L)
4400 us/page (U)
Write latency 0.1 us/sector 10 us/sector zgég]u‘l;s//p:g:((]j) 1500 us/page (M)
S/pag 640 us/page (L)
Erase latency Not required 3300 us /block 3200 us /block
1/O frequency 1066 MHz 400 MHz
Vpp (Core, V/O) 1.8V, 1.2V 3.3V, 1.8V
A‘C:;“ Sector (512 byte) Page (16 kbyte)
Acceptable 102 10° 100 10°
endurance
Bit cost 10 4 1 2/3

U: Upper page, M: Middle page, L: Lower page of NAND flash
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Hot and random write of
(1) Write to SCM and uy pdate LRu table
(2) Retum “write complete”
Frozen data eviction operation:
d

)
(1) Search frozen and static data
Hot or random Cold data eviction operation: S
ot or randol /l\ (1) Collect data itefarence 1o LRU table in MLC NAND flash
write request from host (1) (2) Evict to MLC NAND flash (2) Evict to TLC NAND flash
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Cold and sequential (1)
write request from host @
Cold and sequential write operation:
(1) Wite w VLC NAND flash
) Retum “write complete” to host

(a)

Write operation
1) Write to M-SCM and update LRU
2) Return “write completion” to host

Write request W-1) w-2) Evict operation
from host 1) Copy data to S-SCM (MLC NAND flash)
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Read operation
1) Read from M-SCM, S-SCM, or MLC NAND flash and update LRU

2) Return “read completion” to host
3) Copy data to M-SCM (S-SCM) and update LRU if read from S-SCM (MLC NAND flash)
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Best non-volatile memory
combination

(1%, 9%, 90%, 0%)
(5%, 0%, 95%, 0%)
(0%, 10%, 22.5%, 67.5%)
(0%, 10%, 78.8%, 11.2%)

(1%, 0%, 99%, 0%)
or (0%, 0%, 100%, 0%)

Application characteristic

Write-hot-random (prxy_0)
Read-hot-random (prxy 1)
Write-hot-sequential (proj_0)
Write-cold-random (hm_0)

Cold-sequential (src2_2, src2 1)
Read-cold-random (proj_3)
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