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Agenda 
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 Industrial Flash Storage Overview 
 Performance Index 
 Data Integrity and Security 
 High Quality Design 
 Reliability test reports 
 SMART Information 
 Failure analysis and reporting  
 Backup: EmBestor Company Overview 



Industrial Flash Storage 
Applications 
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POS system 
Health Care 

Security Camera 

Industrial PC/NB 

Server 

Automotive 

Factory automation 

Smart Meter Measurement 
Ticket machine 



System Factors for Data Storage 
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 Host Interface and Target Application. 
 Data Transfer Rate: to maintain a fast-enough data rate. 
 Data Integrity: to have a useful BER (Bit Error Rate). 
 Data Security: Content Protection and Data Remanence. 
 Product lifetime: must be long-enough, and reliable. 
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NAND Flash Memory Deficiencies 
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Topics on Industrial Flash Storage 
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 Performance 
 Product Quality  
 Product Reliability 
 Design Safety 
 Data Integrity and Security 
 Product Continuation and Maintenance 
 Customization and platform design 
 On-site service and response 
 Failure analysis and reporting 
 Test report and documentation 



Performance Index 
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 Data Transfer Rate: 
• Sequential Write / Read vs. Random Write / Read 
• IOPS.  

 Defect (Bad Blocks) Management:  
• Time-0 vs. Run-time   

 Wear-leveling: 
• Static vs. Dynamic; Global vs. Segmented   

 Write Amplification Factor: 
 Parallelism:  

• Multi-channel vs. Interleave 
 Robustness: Power Cycling Test 



Data Integrity and Security 
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 ECC and CRC: 
• Reduce the data error rate  

 Background auto-refreshing:  
• Maintain the stored data in a reliable state.   

 Secure Erase: 
• Static vs. Dynamic; Global vs. Segmented   

 Content Protection and Cryptography: 

 Data Redundancy:  
• RAID concept.   



SLC-NAND for High Quality 
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Waterproof and Dustproof 
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• The EmBestor i-SD using SIP (System in package) module 
assembly technology which provides perfect protection 

 



Examples: EmBestor i-SD 
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• Each of the i-SD card can pass severe IPX7 water proof and 
IP5X dust proof testing level by IEC/EN 60529 standard 

 
 

IP5X 
Dust Proof 

IPX7 
Water Proof 



Example: Reliability Reports 
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Safety guard by Fuse inside 
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Embedded a micro chip Fuse inside to protect the Host 
machine and SD card itself from been destroyed by suddenly 
abnormal or in-rush current.  



Flash Memory Summit 2014 
Santa Clara, CA 

 
14 

• Life Monitor 
• Average Erase Count 
• MP Version 
• Flash Type 
• Abnormal Shutdown Count 
• Power Cycle Count 
• Spare Block Count 
• ECC Uncorrectable Count 
• Initial Bad Block Count 
• Later Bad Block Count 

 
 
 
 

SMART Information Support 



Failure Analysis Flow 
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Get Failure Sample 

FW or HW issue? *1 

*1 : Diagnosed by MP tool & emulation verification board (EVB). 
*2 : FW may not be reversion if the issue can be recovered by HOST adjustment. 
*3 : The analysis scheme depends on failure mechanism of the returned sample . 
 

Mechanical FA  (root cause finding): 
* X-ray check 
* Abnormal pin I-V check  
* Decap. & Microscope inspection. 
* Delayer, SEM analysis.  

FW issue 

HW issue 

Report provide & case close 

FW debug procedures: 
*Version and algorithm check. 

FW reversion? 
No 

FW reversion/verify/release 

Yes 

*2 

*3 
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Thank You! 
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Company EmBestor => Embedded Storage 

Establish July 4, 2013 

President Chanson Lin 

Capital USD $4.8 million 
Employee 45 staffs 

Business Embedded Flash Storage: SIP & Modules; 
Removable Commodity: SD, UFD Controllers.       

Philosophy Empower Teamwork; 
Enable     Passion;         
Create     Value. 

Operation  Hsinchu  – Headquarters, R&D, back-end &  
                manufacturing support       
Shenzhen – Field application support 

EmBestor Overview 



2002 2014 2013 2008 2006 2005 2004 2003 

2002: USBest Founded 

2004: Launched UFD Controllers 

2007: Renamed as Afatech 

2008: Launched SD Card Controllers 

2007: Launched Card Reader Controllers 

2009: Integrated to ITE Tech. Inc. 

2013: EmBestor Founded. (Spun-off from ITE Tech. Inc.) 

2007 2009 2010 2015 

2014: Launched EFS Modules 

EmBestor Company History 
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USB Flash Disk:  
  USB2.0 & USB3.0 

Memory Cards: 
   SD2.0 & SD3.0 

Industrial SD Cards: 
    i-TF & i-SD 

NAND Flash 

Removable Commodity   
        (Controllers) 

Industrial Applications  
  (Industrial Modules) 

eMMC Application: 
   eMMC to UFD 

CF/C-Fast Cards: 
   CF , CFast , i-CF 

SATA/PATA Modules: 
   mSATA , SATA/PATA DOM 

Industrial UFD Modules: 
   USB DOM & i-UFD 

EmBestor Product Overview 
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EmBestor Merits 
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