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The features of SLC, MLC and eMLC.

« Read, Write and Erase Time

Read Bit Error VS P/E Cycle.
Program/Erase Error VS P/E Cycle
Bit Error with Power Cycling
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FlashMemory Flash test condition

[ SuMMIT

« Test 2 to 5 blocks of each flash chip.

« The testing sample is not enough to
approve flash quality.

- We just make comparison for different
process of flash chip, but not going say
the flash chip has such good quality
according this report.

- 1K BCH16/24 ECC Engine for testing
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5xnm SLC(Brand A)

FlashMemory Bit Error VS P/E Cycle
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— ~  Program Error VS P/E Cycle
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‘ Erase Error VS P/E Cycle
FlashM
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Bit Error VS P/E Cycle
FlashM
Pt 4xnm SLC(Brand A)
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Program Error VS P/E Cycle

4xnm SLC(Brand A)
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Erase Error VS P/E Cycle
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— ~  Program Error VS P/E Cycle
FlashMe
P 3xnm SLC(Brand A)
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| Erase Error VS P/E Cycle
FlashMemory
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Bit Error VS P/E Cycle
FlashM
P 3xnm SLC(Brand B)
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| Bit Error VS P/E Cycle
FlashMe
‘S 2xnm SLC(Brand B)
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Program Error VS P/E Cycle
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Erase Error VS P/E Cycle
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FlashMemory g;ongr;al\n/’lll_lérror VS P/E Cycle
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FlashMemory g:(ar?ren EI\'/'IILOCF VS P/E Cycle

09 -

0.8

0.7 -

0.6 -

Block0
-#-Block1l

0.5

Block2
=>=Block3

0.4 -

0.3

0.2

0.1

0

P/E Cycle

00t6Y
0018¥
0069%
004S¥
00Sv¥
00tEY
001Z¥
0060¥%
0046¢
00S8¢€
00€LE
0019¢
006¢€
00ZEE€
00S2Z¢€
00€TE
00TO0E
00682
00442
00592
00€£s2
001%2
00622
00412
00502
00g6T
00181
00691
004ST
00sSPI
O0EET
ootzZt
00601
0046
00s8
00€L
0019
006¢
004¢€
00s¢
00ET
001

Flash Memory Summit 2011

Santa Clara, CA

20

Monday, August 15, 2011



FlashMemory

 SUMMIT
Error Bit
30
25 -
20 -
15
10 -
5
I, B ony
S8888
cocooco0o
~eenlk

Bit Error VS P/E Cycle
3xnm eMLC

90K

SE8E88E888888888888882888882388888888
DO OO0 OO0 OO OO 00O OO 00O OO0 OO0 OO0 0O OO0 0C0O OO
WV AOMN SO~ DO~V OMN SO MN ~ D
NANNMNMMTTTNNMNOODONMNBDDOINODOODO AN NANMMMT T

™ ot ettt ottt e et

Flash Memory Summit 2011

Santa Clara, CA

~&-Block1
Block?2
=»=Block3
BlockO
Block4

P/E Cycle

21

Monday, August 15, 2011




A 4

Flas]lMemory Bit Error VS P/E Cycle
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FlashMemory (P:';IOCSIJe"am/Erase Error VS P/E

« We get program/erase error with early
bad block.

- We got every few program/erase error
during testing.
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RashMemory > -C Quality (3x,2x) in different
cooma © process Brand B
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FlashMemory MLC (3%,2x) /eMLC (3x) Quality
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FlashMemory Bit Error of Power Cycling

« Cut the power while writing data to SSD

* The flash is MLC

Power Failure Error
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FlashMemory Bit Error of Power Cycling

 SuMMIT

 Pair of page will be corrupted together

1 Ox26 Ox2C
2 OX6A Ox70
3 OxO0B Ox11
4 Ox73 Ox79
5 Ox5B Ox61
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FlashMemory Key of SSD’s quality

[ SuMMIT

- A good ECC Engine to enhance SSD’s P/E
Cycle.

+ Select a good quality flash chip to extend
SSD’s lifespan.

- Need a power cycling recover capability
to cover MLC’s weakness.
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FlashMemory End
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* InnoDisk Corp. www.innodisk.com
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EDC 8000 40pin EDC8000 44pin
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