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Mobile Phone Storage

- Mobile phone storage 5 yrs ago: simple!
‘NOR/SLC NAND
SW FTL running in baseband

« MLC came, ECC In HW. < oi
- Densities are growing. }
- Different access pattern.
 TLC Is coming

1\

- @MMC to reduce the host burden.



Aiming low..
- Transfer rate ~ 20MB/s.
- Random IOPS < 200
- Are these valid for high end phones

- Disagreed.



Historical Trend — Handset Storage
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Consumer Experiences -
Performance

-Capacity continues to rise

« Camera 2MP -> 5MP .
one picture takes 2+MB!
« Video 720p -> 1080p
20+MB/s@30fps

- As Increases capacity, data transfer
rate needs to go up.

« copying 8GB with 20MB/s will take 4+ min



Mobile Phone Application




Consumer Experiences —
Application Scenario

- Social Networking & Location Based
Service
- GPS & Compass + Networking

 Push applications
 Push App + User App

e Music + email

- Captured access pattern shows...



Consumer Experiences —
Access Pattern

 Not nice shaped but shows almost random.
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Aim High!
- Transfer rate > 70MB/s.
« Random IOPS needs to be > 5,000.
* NAND support:

* 4xXnm, 3Xnm, 2xnm
« ONFI, Toggle, Async



But not sacrificing Low Power.

High Performance

v (70MB/70MB RW)

Low Power A

(90UA in sleep)

Remember that we’re in Mobile.



Performance Numbers

page mapping(YES!) block mapping(NO!)

minimum
density RW 4KB|RR 4KB n RW 4KB |RR 4KB

16GB 100.3 m 5608.7 m 100.0 2773.0

* After 100% filled(precondition). Sustained.
 fully fragmented, not burst(sustained speed over long period)

® Tr = 80us, Ter = 1.5ms, Tprog = 1.3ms, 10% OP




Aim Higher!

- eMMC not only for Mobile Device
Storage, also for HDD replacement

- removing 52MHz DDR constraint,

- 200MB/s by doubling clock.

- this requires host interface change...



SUMMARY

 Current eMMC is aiming low.

 Mobile device’ storage requirement is
changing

- transfer rate

- application access pattern

- NAND interface is changing rapidly.
- 70MB transfer rate and high random
RW is needed
- HDD replacement.



