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Advanced wear leveling

® A technique applied to extend the service life of
SSD. The program/erase cycle of each block In
the wear leveling group will be evenly distributed.

* Dynamic data and Static data are both used In
the wear leveling process
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Flash block management

¢ User block - System block - Spare block

EXx.

Flash total blocks (per chip or group) = 1024 Blocks

System
User block Spare block o

977 Blocks 38 Blocks 9 Blocks
3.7% 0.8%

Device capacity = 977 x 128 x 1024 = 128,057,344 Bytes

User block = Logical capacity
Spare block = Free block and bad block pool for wear leveling

System block = mapping table, record block ..etc
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Wear-leveling simple algorithm

Logic !
Address 1 0~255 | 256~511 | = = = I R

Sector e o AT I

Physical{“"[""j ----- 1 --------- l —————————————————————— l -------- :
Address _

Block | loz 005 - e | 211 | 522 |ean| 221

Host write| | Move SeCtg%ZSS Update Logical
Logical 0 — I22 to P.hysical
sector 0~8 Mapping table

[ | Partial data empty data [ full data Spare block
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Wear-leveling simple algorithm

Logic !

Address: 0~255 | 256~511 | = = = A T
Sector ‘----[---—] ----- 1 _________ l--.
Physical === § ===~ 7" "7 TToooogm oo oo l ________ :

Move sector 9~255

Host write 29
sector 0~8 - —
[ | Partial data empty data [ full data Spare block




Apacer

Access the best

Host write data

Wear leveling

Static
Data
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Advanced wear leveling

Erase Counts
I High
Host write data g \
\ ‘ Low
A
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Advanced wear leveling

* Test 1GB; After 500K cycle on the first 1MB

Round (Cycle) Min. Block P/E Max. Block P/E  Avg. Block P/E  Total P/E (Sum.)

100K 256 512 403 404,682
200K 768 1024 806 809,343
300K 1024 1280 1210 1,214,033
400K 1536 1792 1613 1,618,690
500K 1792 2948 2017 2,023,378
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Advanced wear leveling

Test 1GB; After 500K cycle on the first 1MB

Age
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Advanced wear leveling test

Round (Cycle) Min. Block Max. Block Avg. Block Max. Diff. Total P/E (Sum.)
P/E P/E P/E Range
10K 1027 1283 1250 256 1,262,600
20K 2306 2562 2503 256 2,528,964
50K 6144 6400 6254 256 6,316,793
7000 I
6000
5000 f
4000 ¢ 10K cycle Age
i%“ = 20K cycle Age
3000 4 50K cycle Age
2000 f
1000 ¢ S & ot Vo
O == - - e =
0 128 256 384 512 640 768 896 1024
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Burn-in 10K cycle — 10% dynamic data , 90% static data

Dynamic wear leveling Advanced wear leveling
12000 12000
e
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8000 w00 |
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