
 

 

 

 

 

 

 

 

 

 

 

 

 

 

FLEXXON SECURE DIGITAL CARD FAMILY SERIES 

 

 

INDUSTRIAL AND RUGGEDIZED SECURE DIGITAL (SD) CARD  

card is a flash storage device which is synonymous in terms of 

reliability and endurance. Having undergone intense testing in various environments, our SD 

card not only conforms to the SD Associations microSD specifications but remains at the top of 

the industry in terms of withstanding the most rugged and unforgiving environments. 

 exceptionally through hazardous 

environments and remains totally usable without experiencing any form of data loss. It is well 

adapted for hand-held applications in INDUSTRIAL, MEDICAL, AUTOMOTIVE (IMA) markets. 

  

Website : www.flexxon.com     Email : flexxon@flexxon.com 

Date : 1 June, 2018 

IMA market allows us to support the longest life cycle Fixed-BOM solutions to worldwide 

customers. In addition, FLEXXON is the only manufacturer currently supporting products like SD or microSD MLC in low 

capacity (1GB & 2GB) that have been obsoleted by other manufacturers. 

 

http://www.flexxon.com/
mailto:flexxon@flexxon.com


 

FLEXXON SD CARD FEATURES 

 

 

 

 

 

 

 

 

 

 
 

ERROR BIT  
CƻǊ ŜǾŜǊȅ ōƭƻŎƪ ƛƴ ŀ b!b5Σ ǘƘŜǊŜ ƛǎ ŀƭǿŀȅǎ ŀ ŎƘŀƴŎŜ ǘƘŀǘ ŜǊǊƻǊ ōƛǘǎ ǿƛƭƭ 
ƘŀǇǇŜƴ ŘǳǊƛƴƎ ǊŜŀŘ ƻǊ ǿǊƛǘŜ ƻǇŜǊŀǘƛƻƴǎΦ ¢Ƙƛǎ ƛǎ Ƨǳǎǘ ǘƘŜ ƴŀǘǳǊŜ ƻŦ b!b5Σ 
ŀƴŘ ǘƘƛǎ ƛǎ ǿƘȅ 9// ƳƻŘǳƭŜǎ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ŀƭƭ ǘȅǇŜǎ ƻŦ ǇǊƻŘǳŎǘǎ ǘƘŀǘ 
ǳǘƛƭƛȊŜ b!b5Σ ŜΦƎΦ {5 ŎŀǊŘǎΣ {{5ǎ ŀƴŘ ǎƻ ƻƴΦ 

IƻǿŜǾŜǊΣ ǘȅǇƛŎŀƭ 9// ƳƻŘǳƭŜǎ ǿƛƭƭ ƻƴƭȅ ŀŎǘƛǾŀǘŜ ŘǳǊƛƴƎ ǿǊƛǘŜ ƻǇŜǊŀǘƛƻƴǎΣ ƻǊ 
ǊŀǘƘŜǊΣ ǿƘŜƴŜǾŜǊ ǘƘŜ ǎȅǎǘŜƳ ǘŀōƭŜ ǳǇŘŀǘŜǎΦ ¢Ƙƛǎ ŀƭƎƻǊƛǘƘƳ ƭŜŀǾŜǎ ŀ Ǌƛǎƪ ƛƴ 
ǿƘƛŎƘ ƛŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǘƘŀǘ ǳǎŜǎ b!b5 ƻƴƭȅ ǎŜƭŘƻƳ ǿǊƛǘŜǎ ƻǊ ǳǇŘŀǘŜǎ 
ǎȅǎǘŜƳ ǘŀōƭŜΣ ǘƘŜƴ ǘƘŜ 9// ƳƻŘǳƭŜ ƳƛƎƘǘ ǾŜǊȅ ǿŜƭƭ ōŜŎƻƳŜ ŀƭƳƻǎǘ ǳǎŜƭŜǎǎΦ 
¢Ƙƛǎ ƛǎ ǿƘȅ CƭŜȄȄƻƴ ŎǊŜŀǘŜǎ ŀƴƻǘƘŜǊ ƳŜŎƘŀƴƛǎƳ ŎŀƭƭŜŘ ά!ǳǘƻ wŜŀŘ wŜŦǊŜǎƘέ 
ǘƻ ŎƻǳƴǘŜǊ ǘƘƛǎ ǇƻǘŜƴǘƛŀƭ ǊƛǎƪΦ 

AUTO READ REFRESH 
¢ƻ Ǉǳǘ ƛƴ ǎƛƳǇƭȅΣ !ǳǘƻ wŜŀŘ wŜŦǊŜǎƘ ƳƻŘŜ ƛǎ ŜƳǇƭƻȅŜŘ ǘƻ ƳŀƪŜ ǎǳǊŜ 
ǘƘŀǘ ŘǳǊƛƴƎ ǊŜŀŘ ƻƴƭȅ ƻǇŜǊŀǘƛƻƴǎΣ ōƭƻŎƪǎ ǿƛǘƘ ƘƛƎƘ ƴǳƳōŜǊ ƻŦ ŜǊǊƻǊǎ 
Ŏŀƴ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ǊŜŦǊŜǎƘŜŘ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜǎΦ 5ǳǊƛƴƎ ŜŀŎƘ ǊŜŀŘ 
ŎƻƳƳŀƴŘΣ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ǿƛƭƭ ǇŜǊŦƻǊƳ ŀ н ǎǘŀƎŜ ŎƘŜŎƪ ƻƴ ǘƘŜ ǘŀǊƎŜǘ 
ōƭƻŎƪΥ ǘƘŜ ŦƛǊǎǘ ǎǘŀƎŜ ƛǎ ǘƻ ŎƘŜŎƪ ŦƻǊ ŀ άƴŜŜŘ ǘƻ ǊŜŦǊŜǎƘέ ƳŀǊƪΦ ¢ƘŜ 
ǎŜŎƻƴŘ ǎǘŀƎŜ ƛǎ ǘƻ ŎƘŜŎƪ ŦƻǊ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŜǊǊƻǊ ōƛǘǎ ŎǳǊǊŜƴǘƭȅ 
ǇǊŜǎŜƴǘΦ LŦ ŀƴȅ ƻŦ ǘƘŜ ǊŜǎǳƭǘ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ōƭƻŎƪ ƛǎ ŀƭƳƻǎǘ Ŧǳƭƭ ƻŦ 
ŜǊǊƻǊǎΣ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ǿƛƭƭ ŜƴŦƻǊŎŜ ǘƘŜ ōƭƻŎƪ ǘƻ ōŜ ŎƻǇƛŜŘΣ ǊŜŦǊŜǎƘŜŘΣ 
ŀƴŘ ƳƻǾŜŘ ōŀŎƪ ƛƴǘƻ ǘƘŜ ǎǇŀǊŜ ōƭƻŎƪ ǉǳŜǳŜ ŦƻǊ ƴŜȄǘ ǳǎŜΦ 

 

 

²ƛǘƘ !ǳǘƻ wŜŀŘ wŜŦǊŜǎƘ ŦǳƴŎǘƛƻƴΣ ǳǎŜǊǎ ǿƛƭƭ ŦŜŜƭ ǎŀŦŜ ǿƛǘƘ ŀƴ ŜȄǘǊŀ ƭŀȅŜǊ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ŜǊǊƻǊ ōƛǘǎ 

ƳǳƭǘƛǇƭȅƛƴƎΦ ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ǎƻ ǘƘŀǘ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƘŀǘ ǇŜǊŦƻǊƳǎ ǊŜŀŘ ƻǇŜǊŀǘƛƻƴǎ ŦƻǊ Ƴƻǎǘ ƻŦ ƛǘǎΩ 
ƭƛŦŜ ŎȅŎƭŜ ǿƛƭƭ ƴƻǘ ŜƴŎƻǳƴǘŜǊ ŀ ƘƛƎƘŜǊ ŎƘŀƴŎŜ ƻŦ ŜǊǊƻǊǎ ƴƻǘ ōŜƛƴƎ ŎƻǊǊŜŎǘŜŘ ŜƴƻǳƎƘ ǘƻ ŜƴǎǳǊŜ ŀ ǎƳƻƻǘƘ ǳǎŀƎŜΦ 

 SUDDEN POWER LOSS 
¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǎǳŘŘŜƴ ǇƻǿŜǊ ƭƻǎǎ ƛǎ ǘƘŜ ƭƻǎǎ ƻŦ ǇƻǿŜǊ ǿƛǘƘƻǳǘ 
ǇǊƻǇŜǊƭȅ ǎƘǳǘǘƛƴƎ Řƻǿƴ ǘƘŜ ǎȅǎǘŜƳ ƻǊ Ƙƻǎǘ ƛƴ ǿƘƛŎƘ CƭŜȄȄƻƴΩǎ ŘŜǾƛŎŜ 
ƛǎ ǎǘƛƭƭ ƛƴǎŜǊǘŜŘΦ ¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ǎƛǘǳŀǘƛƻƴǎ ǿƘŜǊŜ ŘǳǊƛƴƎ 
ǳǎŀƎŜΣ CƭŜȄȄƻƴΩǎ ŘŜǾƛŎŜ ƛǎ ŀōǊǳǇǘƭȅ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳ ƻǊ ƘƻǎǘΦ 

5ǳǊƛƴƎ Řŀƛƭȅ ǳǎŀƎŜ ƻŦ ŜƭŜŎǘǊƻƴƛŎ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜǊŜ ƛǎ ŀƭǿŀȅǎ ŀ ŎƘŀƴŎŜ 
ǘƘŀǘ ǘƘŜ ǳǎŜǊ ǿƛƭƭ ŜƴŎƻǳƴǘŜǊ ǎǳŘŘŜƴ ǇƻǿŜǊ ƭƻǎǎ ŎŀǳǎŜŘ ōȅ ƘǳƳŀƴ 
ŜǊǊƻǊ ƻǊ ǇƻǿŜǊ ƻǳǘŀƎŜΦ LŦ ǎǳŘŘŜƴ ǇƻǿŜǊ ƭƻǎǎ ǳƴŦƻǊǘǳƴŀǘŜƭȅ ƘŀǇǇŜƴǎ 
ŘǳǊƛƴƎ ǿǊƛǘŜ ƻǇŜǊŀǘƛƻƴǎΣ ǘƘŜǊŜ ƛǎ ŀ ŎƘŀƴŎŜ ǘƘŀǘ ǘƘŜ Řŀǘŀ ōŜƛƴƎ ǿǊƛǘǘŜƴ 
ǿƛƭƭ ŜȄǇŜǊƛŜƴŎŜ ǎƻƳŜ ǎƻǊǘ ƻŦ ŎƻǊǊǳǇǘƛƻƴΣ ŀƴŘ ōŜŎƻƳŜ ǳƴǊŜŀŘŀōƭŜ ƻǊ 
ƛƴŀŎŎǳǊŀǘŜΦ 

DATA CLONE SYSTEM (D CS) 
¢ƘŜǊŜ ƛǎ ƴƻ ƳŜǘƘƻŘ ƻǊ ǇǊƻƎǊŀƳ ǘƘŀǘ ƎǳŀǊŀƴǘŜŜǎ млл҈ Řŀǘŀ ƛƴǘŜƎǊƛǘȅ 

ŘǳǊƛƴƎ ǎǳŘŘŜƴ ǇƻǿŜǊ ƭƻǎǎΦ CƭŜȄȄƻƴΩǎ 5/{ ƛǎ ŜƳǇƭƻȅŜŘ ǘƻ ƳŀƪŜ ǎǳǊŜ 
ǘƘŀǘ ǘƘŜ ŎƘŀƴŎŜ ƻŦ ƭƻǎƛƴƎ Řŀǘŀ ŘǳǊƛƴƎ ŀƴ ŜǾŜƴǘ ƻŦ ǎǳŘŘŜƴ ǇƻǿŜǊ ƭƻǎǎ 
ƛǎ ƳƛƴƛƳƛȊŜŘΣ ƴƻǘ ŜƭƛƳƛƴŀǘŜŘΦ 

¢ƻ Ǉǳǘ ƛƴ ǎƛƳǇƭŜ ǿƻǊŘǎΣ 5/{ ƛǎ ŀƴ ŀǎǎǳǊŀƴŎŜ ŀŘŘƛƴƎ ƳŜŎƘŀƴƛǎƳ ƛƴ 
ǿƘƛŎƘ ǿƘŜƴ Řŀǘŀ ƛǎ ōŜƛƴƎ ǿǊƛǘǘŜƴ ƛƴǘƻ b!b5Σ ǘƘŜ ǎŀƳŜ Řŀǘŀ ǿƛƭƭ ōŜ 
ǿǊƛǘǘŜƴ ƻƴŜ ƳƻǊŜ ǘƛƳŜ ƛƴǘƻ ŀ ōǳŦŦŜǊ ōƭƻŎƪΦ 
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After an event of sudden power loss, the controller 

will proceed to check the data written before the 

event for ECC error. Say for example ECC error was 

discovered at the location indicated by the red 

lighting in the below figure 2 

Lƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ 9// ŜǊǊƻǊ ƛǎ 
ŘƛǎŎƻǾŜǊŜŘΣ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ǿƛƭƭ 
ƳƻǾŜ ǘƘŜ ŜȄŀŎǘ ǎŀƳŜ Řŀǘŀ ŦǊƻƳ 
ǘƘŜ ōǳŦŦŜǊ ōƭƻŎƪΣ ŀƴŘ ǊŜǇƭŀŎŜ ƛǘ 
ǿƛǘƘ ǘƘŜ ŎƻǊǊǳǇǘŜŘ Řŀǘŀ ŀǘ ǘƘŜ 
ƻǊƛƎƛƴŀƭ ōƭƻŎƪΦ ¢ƘŜǊŜŀŦǘŜǊΣ ǘƘŜ 
ōǳŦŦŜǊ ōƭƻŎƪ ǿƛƭƭ ōŜ ŘƛǎŎŀǊŘŜŘ 
ŀƴŘ Ǉǳǘ ōŀŎƪ ƛƴǘƻ ǘƘŜ ǉǳŜǳŜΦ 

 



 

 

 

 

 

 

 

 

 

 

                

 

WEAR LEVELING  
For every block in a NAND, there is an attribute called 

άtǊƻƎǊŀƳκ9ǊŀǎŜ ŎȅŎƭŜέΦ ²ƘŜƴ ǘƘƛǎ ŎȅŎƭŜ ǊŜŀŎƘŜǎ ƛǘǎΩ ƳŀȄƛƳǳƳΣ ǘƘŜ 

block will be rendered useless and replaced with a spare block. When 

all spare blocks are used, the card will go into write protect mode 

and become unusable to the user. If programming and erasing is only 

done to a few blocks, it will cause the program/erase cycle in those 

few blocks to rise faster than other unused blocks. This will result in 

faster spare block usage, and eventually a premature write protect 

mode. 

Wear leveling is a mechanism commonly employed in NAND flash to 

ŜƴǎǳǊŜ ƳŀȄƛƳǳƳ ǇǊƻŘǳŎǘ ƭƛŦŜ ŜƴŘǳǊŀƴŎŜΦ LǘǎΩ Ƴŀƛƴ ŦǳƴŎǘƛƻƴ ƛǎ ǘƻ 

spread out usage of blocks evenly so that program/erase cycles in all 

blocks rise with the same speed. This way, all blocks can be used 

ǘƘƻǊƻǳƎƘƭȅ ōŜŦƻǊŜ ǘƘŜ ǇǊƻŘǳŎǘ ǊŜŀŎƘŜǎ ƛǘǎΩ ƭƛŦŜ ŎȅŎƭŜΦ 

TYPES OF WEAR LEVELING 
There are three types of wear leveling: dynamic, static, and global. 

Dynamic wear leveling deals only with blocks in the spare area. Static 

wear leveling deals with blocks in the spare area and the user area. 

Global wear leveling deals with blocks across all dies (if there is more 

than one). Please refer to the graph below for more elaboration. 

Flexxon SD cards util ize dynamic and static wear leveling to ensure 

the longevity of the life cycle. 

EMBEDDED MODE 
 

To put in simply, embedded mode is employed to make 
sure that wear leveling functions normally under any 
circumstances. Generally, in order for wear leveling to 
activate, FAT must be updated at some point of time 
during usage. For applications that do not util ize the 
FAT system, which is commonly seen in Linux systems, 
wear leveling will not be carried out periodically or 
normally, which will tend to cause card failures faster 
than expected. 
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S.M.A.R.T ï FLEXXON SD CARD LIFE MONITOR ING TOOL  

S.M.A.R.T Tool provides the designer with an easy way to monitor the health and 

remaining life of the microSD/SD card used in the application. 

The tool reports the following parameters: 

 

 

 

 

 

 

 

 

 

 

 
 

V Early Bad Blocks 

V Later Bad Blocks 

V Good Block Ratio 

V Total/Max/Average Erase Count 

V Remaining Life Ratio 

V Power Up Count 

V Abnormal Power Shut Down 

V Total Refresh Count 

V IC/FW/FW ECC setting, etc. 

 

This information can be used in many ways. For instance, if you are unsure of how long an MLC card will last 

in your application. You could run your system with a worst case pattern for a week or two (the longer the 

ōŜǘǘŜǊΧύΦ !ŦǘŜǊ ǿƘƛŎƘΣ remove the card from the system and use a standard microSD/SD adapter to plug into 

a Windows PC/laptop running the S.M.A.R.T Tool.  The tool will then read the above mentioned parameters 

from the S.M.A.R.T enabled flash card and display the information in an easy to read format. 

The key parameters from the card can now be reviewed. 

¢ƘŜ ά9ƴŘǳǊŀƴŎŜ [ƛŦŜ wŀǘƛƻέ ǎƘƻǿǎ ǘƘŜ ŘŜǎƛƎƴŜǊ ǿƘŀǘ 

ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ άƭƛŦŜέ ƻŦ ǘƘŜ ŎŀǊŘ ǊŜƳŀƛƴǎΦ hǘƘŜǊ ƪŜȅ 

parameters can be reviewed as well for signs of premature 

wear. It is important to note that a flash card does not 

wear out linearly. In fact, it wears out faster as it 

approaches the end of its life. Although it is very difficult 

to determine exactly how long the card will last, this data 

Ŏŀƴ ǎǘƛƭƭ ōŜ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ άōŜǎǘ ŎŀǎŜέ ƭƛŦŜ 

expectancy for the flash card in a particular application. 

Another factor to keep in mind is density as using a larger 

density device that is required will also increase lifetime. 

Armed with this information, the designer is now in a 

better position to optimize the cost and reliability of the 

system by selecting the appropriate flash technology (e.g. 

MLC, pSLC or SLC) and density for the application. 

Another key feature is the Alarm function, which generates 

an alarm in the system when one or more of these 

conditions occurs:  

1) Remaining life ratio <10% 

2) Abnormal power on count > 3,500 cycles 

3) Maximum bad block replacement <5 


