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eMMC Quality 



Power-cycle test 

• 디바이스별 안정성의 많은 차이를 보임 
– Different algorithm과 different nand technology 

• Do not believe their QA report 
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Devices case 1 case 2 case 3 case 4 case 5 

dev 1 Pass Pass Pass Pass Pass 

dev 2 Pass Pass Pass 19K Pass 

dev 3 Pass Pass Pass 8K 12K 

dev 4 Pass 2K 3K Pass 7K 

dev 5 1K 2K 1K 10K 12K 

dev 6 2K 1K 0.5K 13K 7K 
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* xxK : test-fail발생한 power-cycle 회수, 단위는 천회 



Endurance  

• Very big difference on endurance level 

• Best dev (H-dev) is 3 times longer than worst dev (I-dev) 

 



TLC Era 



TLC 시대의 도래 

 

www.theregister.co.uk 

http://www.theregister.co.uk/2012/05/02/densbits_tlc/


iPhone’s 128G internal storage 

 

128G TLC 
internal 
storage 



TLC Success 

256GB 

TLC for 

Android  

Endurance Performance 



Host based FTL v.s. eMMC FTL 

그림출처 : flash memory submit 2014, fusionio 

Host based FTL eMMC FTL 



Challenges for TLC 

• Sqlite optimization  

• Using flash friendly fs API : fsync v.s. fdatasync   App  

• Tagging for fs meta, journaling, file extension 

• Allocation strategy 

• New file system: f2fs 

FS 

• Hot/cold tagging based on history using big DRAM 

• eMMC features : context id & data tagging 

• Part of FTL (keep mapping info), or Unified memory of UFS 
BD/Driver 



New FS and New FTL 

 

Today 

Future 

Ext4 
eMMC 

f2fs New flash storage 



Smart GC 

 



Hot/coldness 

 

1. 사진/동영상은 cold v.s. 앱은 hot ? 
2. 사진/동영상만 TLC/Block mapping

영역으로  
3. Hot/cold는 file 별로 결정 

Questions 



Action items for TLC eMMC 

• Good device platform : openSSD and … 

 

• Linux experts and their contribution to open 
source 

 

• Set-makers’s aggressive challenge 

– Adoption of new idea 

– Fund for echo-system  




