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FLESON

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

reliability and endurance. Having undergone intense testimmgvariousenvironments, our SD

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

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

exceptonally through hazardous

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

adapted for hand held applications inNDUSTRIAL, MEDICAL, AUTOMOT(NVEA) markets
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IMA market allows us to support the longest life cycle FixB®M solutions to worldwide

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

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

FLEXXON SECURE DIGITAL CARD FAMILY SERIES

| series | __FxProl | PxProlHighiOPS | FxProll | FxPremil | _Feremil | __hstd | Padv

Embedded System

Small Capacity SLC

Standard

High 10PS Solution

Feature High Performance High IOPS Solution  Extreme Performance Sall it oy Performance ot ) )
Interface SD 3.0/5.0 SD5.1 SD 4.0/5.0 SD 3.0 SD 2.0 SD 3.0 SD5.1
Speed Class up to Class 10 up to Class 10 up to Class 10 Up to Class 10 up to Class 6 up to Class 10 up to Class 10
UHS mode UHS-I UHS-I UHS-II UHS-I Non-UHS UHS-I UHS-I
No of Channels 2 2 1 1 1 2 1
Card Form Factor SD / microSD SD / microSD SD / microSD SD / microSD SD / microSD SD / microSD SD / microSD
Flash Type SLC, MLC, pSLC SLC, MLC, pSLC MLC, pSLC SLC, MLC, pSLC SLC MLC, pSLC 3D TLC, 3D pSLC
SLC: 128MB ~ 32GB SLC: 512MB ~ 16GB MLC: 16GB ~ 256GB SLC: 4GB ~ 32GB MLC: 4GB ~ 64GB Ee TI;;;;EGB
capaclty MLC: 1GB ~ 128GB MLC: 4GB ~ 32GB pSLC: 32GB~128GB MLC: 8GB ~ 256GB BN aEE pSLC: 4GB ~ 32GB ED pflz.gésZBGB
pSLC: 2GB ~ 64GB pSLC: 4GB ~ 16GB pSLC: 4GB ~ 128GB
Max. Read: 95 MB/s Read: 95 MB/s Read: 280 MB/s Read: 95 MB/s Read: 20 MB/s Read: 80 MB/s Read: 95 MB/s
Performance Write: 90 MB/s Write: 90 MB/s Write: 245MB/s Write: 80 MB/s Write: 15 MB/s Write: 55 MB/s Write: 80 MB/s
Industrial Industrial . . Industrial (Gold &
Grade (Gold & Diamond)/  (Gold & Diamond) / Gl L e e B e E Diamond) /
. . Diamond) Diamond) .
Commercial Commercial Commercial
Industrial Grade
) Support Smartinfo Tool (SD Life Monitor Tool)
Function

Support Auto-Read Refreshment

Support Unexpected Power Off Management
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H.LEXXON SD CARD FEATURES
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ADVANCE

WEAR
LEVELING

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

Gt N23INIF YKONI aAaS 02Ot Sé¢d 2KSy GKA
block will be rendered useless and replaced with a spare block. V

all spare blocks are used, the card will go into write protect mode
and become unsable to the user. If programming and erasing is o

1500

o done to a few blocks, it will cause the program/erase cycle in tho:
~ L000 —w i . . .
s = few blocks to rise faster than other unused blocks. This will resuli
g 500 faster spare block usage, and eventually a premature writetect
] -
, - . - mode.
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Wear leveling is a mechanism commonly employed in NAND flask
SyadzZNS YI EAYdzy LINRRdzOG tAFS SyR
spread out usage of blocks evenly so that program/erase cycles i
blocks rise with the same speed. This way,ldbcks can be used
0 K2NRdzaKf & o0ST2NS GKS LINRRdzO

Physical Block

Figure. ; Without Wear Leveling
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TYPES OF WEAR LEVELING
There are three types of wear leveling: dynamic, static, and globe

Dynamic wear leveling deals only with blocks in the spare area. £
wear levelingdeals with blocks in the spare@a and the user area.
Global wear leveling deals with blocks across all dies (if there isr
than one). Please refer to the gph below for more elaboration
FlexxonSD cards utilize dynamic arsdatic wear éveling to exsure
the longevity of the life cycle.
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Figure .;With Wear Leveling

EMBEDDED MODE

System Blocks

Dynamic Wear Leveling Flash Die 1
o Executed Area
In Single Die
Free Blocks Only

Free Blocks

{

N To put in simply embedded mode is employed to mal

"N sure that wear leveling functions normallynder any

f'°b;'&2‘:l’ftzzl::g'"g circumstances. Generallyn order for wear levelindo
activate, FAT must be updated at some point of time

User Data Blocks

System Blocks Over Die

Free Blocks p T freetserDataBlods  qyring usage. For applications that st utilize the
Static Wear Leveling ’ FAT system, which isommonly seen in Linux systems

o Executed Area
In Single Die
Free+User Data Blocks

wear leveling will not be carried out periodically or
normally, which will tend to cause cdrfailures faster
than expected.

User Data Blocks Flash Die 2

Figures _ : Different Types Of Wear Leveling

FAT32 — System Area — Partitions
Update / Partitions
’ User Area === Partitions
/ Partitions
— N

COMMON SD / microSD Card Structure LINUX SD / microSD Card Structure

Figure : For Window with FAT, Wear Leveling wil be done

normally when the FAT is updated

Figure :When FAT is not utilized ( commonly seen under
LINUX system), Wear Leveling will not be triggered



S.M.A.RR.T T FLEXXON SD CARD LIFE MONITOR ING TOOL

S.M.A.R.T Tool provides the designer with an easy way to monitor the healt
remaining life of the microSD/SD card used in the application.

Thetool reports the following parameters:

Early Bad Blocks

Later Bad Blocks

Good Block Ratio
Total/Max/Average Erase Count
Remaining Life Ratio

Power Up Count

< < < < < < <

Abnormal Power Shut Down

This information can be used in many way=r instance, if yoare unsure of how long an MLC card will le
in your application. You could run your system with a worst case patterrafweek or two (the longer th
0SGUSNXU D remavétiNg car& fkod KhE system and use a standard microSD/SD adaptplutg into
a Windows PC/laptop running the S.M.A.R.T Tool. The tool will then read the above mentioned para
from the S.M.A.R.Enabled flash card and displdkie information in an easyo read format.

T ' The key parameters from the card can now be reviewed,
FLEPON i mwifm) [¢KS a9yRdNIyOS [AFS whiAz2e
3 "JLISNOSy GFr3S 2F GKS atAFSe 27
4§flash Type ;I:;‘;‘:‘WC-‘““"Q"'“’ < I parameters can be reviewed as well for signs of prematt
 pSLC wear. It is important to note that flash card does not
::‘:Z : wear out linearly. In fact, it wears out faster as it
42 approaches the end of its life. Although it is very difficul
08 to determine exactly how long the card will last, this datji
6 Oy adGgAaftft o06S dzaSR (2 SadtAvyl
i B expectancy for the flash card in a particular application.
i:m Another factor to keep in mind is density as using a larg
: 20000 density device that is required will also increase lifetime
13, Scan Bad Block ?2 o Armed with this information, the designer is now in a
:m j‘l”-:*yﬂ“’ :"W better position to optimize he cost and reliability of the
-] I system by selecting the appropriate flash technology (e.
Endurence Ufe Rato Chert | | Geod BodkRato Grart | | Ersse Counter Ovart | | Scon Bod Ghart MLC, pSLC or SLC) and density for the application.
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R e an alarm in the system when one or more of these

Another key feature is the Alarm function, which generat

|
|
T N L B

conditions occurs:

—— l = 1) Remaining life ratio <10%
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2) Abnormal power on count > 3,500 cycles

3) Maximum bad block replacement <5



