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SLC driver

SLC (Single-Level Cell) NAND flash/\D3d it
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Adesto (Atmel) DataFlash’q &
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Universal driver
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BCPUER L —2F)INARTDIN T A -V A7 R MER

Target Device CPU Speed Storage device Write Speed Read Speed

NXP LPC1857 180 MHz Serial NAND flash 1.3 MB/s 3.0 MB/s
Atmel AT91SAM9G45 384 MHz Parallel NAND flash 4.7 MB/s 12.0 MB/s
NXP Kinetis K66 168 MHz SD card in card mode 3.6 MB/s 11.1 MB/s
Renesas Synergy S7G2 240 MHz SD card in card mode 1.5 MB/s 8.6 MB/s
Renesas RZA1H 133 MHz QSPI NOR flash 150 KB/s 10.0 MB/s

ST STM32F7 216 MHz QSPI NOR flash 164 KB/s 11.1 MB/s

INITA =N AFT AR FUA

01.RSATJZTA Y bUFET, 07. 77 (I ZBUHETET.
02.BAHADI 7 A )L&lEmi. HEFXT, 08.50AH/ T A4 —N > ADRIEZFIE.
03.ZAH/ T A - > ADRIEZFIE, 09.#68#MDBKByteT —F & HMHAHFE T,
04 .#E8#DB8KByte7 —F 2 EZTAHFE T, 10.50AH/ T A = > ADAEZIFLL,
05.8EAH/N T A - ADRAEZZFL., 11.797 )20 3

06.77 1)Lz 3 1204 —Y > RERERR

CDINTA—TRATFANDY>FILTOTS Al RESAEROME/ \WI—2(CEFENTULET,
/w4 —=I [Sample¥API¥FS_ Performance.c)
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emFilef&a&k (CWHETXROM/RAMBEE

—ARAIR 1 — R T —XCHIFBV Y —X(E. ROM: 20-30KByte, RAM: 4KByteZiBE 20\,

dA—Y7TUT—> 3> TOERE,
32bit CPUs

FECPU: Cortex-M4

AL —=5F)0A X MMC/SD

ROM (Bytes)

File system (&/)\&R%)

RAM (Bytes)

MMC/SD driver
Additional support

Directory

(Auto) format

Disk information

FAT32
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16bit CPUs

EECPU: MSP430
AL—=2F)8A X 1 MMC/SD

ROM (Bytes)

File system (&//\&Rk)

N I 7 BARRELCKIDEEBUFT, /N TA N RZBETDHEF. BETAANKELRZDET,

RAM (Bytes)

MMC/SD driver
Additional support

Directory

(Auto) format

Disk information

FAT32
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v —F U IR EEN
S —F U TBEAA 2 T7AIEZ AT LINERB T BHINC T 7 A IV AT LD —FILA
INTDEEELHRIBDIET. T7AIEZRATLDO—ENZRSL

m1—HDAUw bk (Journaling #gEDES

F—ADEKXKI. RSAINBXZETF7FAMILEZ AT LABOWITNHNTRET DOJEEENHDET,

RSAINEBTEE I TMIILT—TJ#BZE> TULBesH. —INICT —FIEROuJEENRZRF> TLWBDE T 7AMILS AT LAETY, J71IL
SATAE. BREENCIATATSYS AREDHMENZEZTIAHF 7 ITCAICK D THIET BEIEEENSD D ET, CNUE. FATDERET(C
KBEDTHD, EODRA—DEETEBUTYI, emFile Journaling?7 RA> (. T7AILS AT ABICSvy—F U JEEZEBINUETD,

B 7ML ATLAEET)I\AARSAINEDTTAILtE—D
TJ7AIVSRTAE (FATEZIZEFS) F£Z(EFT/\ A XA RSAIVETFHULARAWILEY MIRELUIEBZS. T —INKDNBEEEENSDET,
mMAEDL AV T TAIT—TTHIEECDH. SATALAEHEN T TAILE—TEEXFT,

Journal empty. — B4 7 RE ---

While writing into journal. — BT R F—A0OX
While finalizing of the journal. — BT REF F—A0OX
After finalization. — Bz R T —IREF
While copying from journal into file system. —BMNz&REr F— IR
After copy process, before invalidating of the journal. —BMNz&RE F— IR
While invalidating of the journal. —EBNZFRE F— IR
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D7 AV RT L EDT—5ZRET DES(LT7 RA HEE

FAT. SEGGER EFST 7 1)L> X5 ADiyJ5 C{ERIRIEE
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ERAS 2 CPURE ARL—2F)WA R SIAHRE HLEN DR E

NXP Kinetis K60 | 120 MHz 128bit+—dDAESZER L. 8bit/\X | 522 Kbyte/Sec | 553 Kbyte/Sec
A>5—TJ1T1A4ANANDTISwv=>1

ST STM32F4 96 MHz 128bit+—"TCAESZ{#ER L. SDH— K | 500 Kbyte/Sec | 530 Kbyte/Sec

85{bEESLEY T MI T P TERRICEITSNET .
IN=ROTT7T7oESL—INER—heNTWDHEE, /\— RO UEZTDH LT,
INOA—RRAZELESEBDZENTEFT, (BIERHALATZ32>)
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emFile® [Universal NAND Driver] (&. RAID 17 RA>ZERU T, HHDIBEFER(CETIEEARGEREY hIT5—H
HKEUEBEDT —AiEkZzhoB TcEEI, BIEARTEEREY I\Ij EE LRSS, Universal NAND Driverld.
RAID 177 RANCZES—)\—F a2 a > EBIEBEHF I —FT—FZiRBEITBLIDICERUET,
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RAID-5T. X ML —>Z0O#E 7z &IKR(CTURICIBAMTIEE

RAID 5

Parity 0,1 E
= Sector 3 B E

B Secors ¢ NOR / NAND / SD7& &, emFile 'S

= | IR—BTDIRTDRA I —2F)NA X
ZRAIDIBRA DR E T DFENEIGETI .
HIRBDA L —2F )\ A RZRIE LGN
SEXRMNBIETT

Sector 1 E
Parity 23  F
Sector 4 -

Sector 0
Sector 2

SssSEEESEL

SSssEEE5EE8E

__ Parity45

AT T YT

r
=
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e

Partition 1 Partition 2 Partition 3

RAID 1 2 Partitions Master 50% Mirror 50%

RAID 5 3 Partitions 33.3% 33.3% Parity bit 33.3%
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FAT D 7 AL AT ATCTEBTETRYGBZEBR DI D 7 MIL 2B TETAIRB= )7 1)L AT A
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SEGGER BIigFAT
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Microsoft exFAT® :
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exFAT & emFile OEESE

emFile API Layer
| Embedded
application Storage Layer API EE—— Storage Layer

File System API ' File System Layer -/ Driver Layer

~

. J exFAT Device Driver
Journal (optional)

NAND /NOR/SD /

2l MMC / CF

Hardware Layer

SEGGER MDZEZ(FIMicrosoft HEFEUE exFAT J7A1IL S AT LATERICEILL TWLWET,

exFAT Y7Rh— MNMIFRIAH 77T U —2 3 > mEIFD SEGGER DI 7A)L AT I SATSUICHRESN.
AEUFZOCXICIZemFileDA L —2 LAV —ZFERLUTLET,

B API ZER LU TWBIEs. FHREE(L exFAT #eEZ2 77 TV —2 3 > (CREEICHMPHAD S ENTEXET,

emFile M exFAT (X7 AILEIDHT, SHHED/EZAMHEE. o LU NUEB(CHRNRI7ILT VU X LAZFERA L.
INTA V2R ZHRXIEL, VY- ERARZH/NE(CIIZ. EE5A3AT 71l S XS LABAROBEFRBEEITVNET,

14
Copyright © 2024 EmbiTeK Co., Ltd. All Rights Reserved.



NOR/NAND A A—-=>0U)T—45—

[ VATCII N < EmbITeK

NOR/NAND IS aF)\AADITF7AILZ AT LA A—HAVERL T DIzsOD
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iii- NOR flash image creator

SEGGER NOR flash image eator Ul.15a <'7* for help)
SEGGER emFile U3_32h (' for helpd

Compiled Jul 25 2013 B%:11:16

emFile—

fuailable commands are:
— Flacsh image related functions ————
createimage Creates/0Opens a newsexisting NOR image file.
createimage imagefilename [drivertypel
laddsectorblock Adds a sector hlock to a spec ¢ HOR flash image.
addgecturhluck ImageMo .Number of block.Size of block Chex>
chowimageinfo Zhows image related information about a specific image.
showimageinfo ImageMo
Initialize the imagefile and the emFile.
Standard functions
Changes or displays the name of directory.
cd [volume:Ilpathl or [..1]
Creates a directory [recursivelyl.
md [volume: Ipath
Removes {(deletes) a directory.
rd [volume: Ipath
Copies a file from the HOST to the image.
addfile [HOSTI[HOSIPATH JHOSTfilename
[[uolume: 1[pathlfilename]
If no filename is speclfled the HOSTfilename will bhe used.
Copies a folder recursively from the HOST to the image.
addfolder [HOST][HOSTPRTH]HOSTfﬂldeP [[volume: ][path]]fﬂlder [ss1

If no folder name as target is specified the HOST folder name will be used.

The option sz allows to add folder zilently.
Dumps the content of a File.
type [volume:llpathlfilename
Deletes one file.
del [volume:1lpathlfilename
Shows the content of the directory.
dir [volume:1lpathl
Renames a file or directory.
ren [volume:l[pathlfilename newfilename
Moves a file or directory.
move [wolume:llpathlfilename [volume:lInew pathllnewfilenamel
attrib Shows /Changes the files/directory attributes
attrib [volume:1lpathllfilename] [+/—1[ahrs1>
copy Copies a file
copy [volume: ][path]SuurceName [volume: 1[pathl[Destinat ionMame 1
———— Extended functions e
format low Low-level-formats a_volum
formatlow [volume:]
format Formats a volume:
format [volume:]
listuvol Shows available volumes.
df Shows the available free space on a volume:
df [volume:]
diskinfo Shows the disk information of a volume:
diskinfo [volume:]
getdevinfo Shows the low level disk information of a volume:
getdevinfo [volume:]
checkdisk Runs checkdisk on a volume:
checkdisk [volume:]
T Specif a Filename in command line
will start MOR flash image creator in script mode.

emFile—>

Copyright © 2024 EmbiTeK Co., Ltd. All Rights Reserved.
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emFile Hfm/\w o —= & EmbITeK
emFile #m/\vo—=
emFilel&. 7JUT—2 3> (C&OET. N\vo—EFRU T BAJAITET,
N0 FAT EFS Storage Layer

Storage Layer v v v

FAT File system v - -

EFS File system - S v -

NAND Flash device driver v + Option + Option + Option

NOR Flash device driver v + Option + Option + Option

SD/SDHC/MMC Flash device driver v + Option + Option + Option

IDE/Compact Flash device driver v + Option + Option + Option

Journaling Add-on + Option + Option - -

Encryption Add-on + Option + Option - -

Long File Name Add-on v + Option - -

RAID-1 Add-on + Option + Option - -

RAID-5 Add-on + Option + Option - -

emFile BigFAT + Option + Option - -

exFAT® support + Option + Option - -

OS layer for emFile + Option + Option - -
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emFile 1—HY~<Y =1 7)L%=E AR]ICHE: & EmbITeK

APIDF|ATE - B2 TILI— RIEDVWTIE, A2 SA 2 RN 27U TVET,
WRTEARICAPHERTER L ICDVT, BERVZE ZEN AT,

Contents }>\

[) SEGGER Online Documentation /SEGGER j [R— Ij “G)%EH R
) AppWizard User Guide & Reference Manual j U Hilno

[} embOS Real-Time Operating System User Guide &

et 7= Az — B
RbeosMuan o e e emFile User Guide & Reference Manual thRE CHAGEFOR
& Reference Manual g ¢ (GOOg | e Ch rome}ﬁ “, )

[©) emCompress-Embed User Guide & Reference Manual

emFile 1—Y—4j4 FELVUIFL VA= FN

CPU-independent file system for embedded applications.

[©) emCompress-ToGo User Guide & Reference Manual

HIAB PT N r—Sm LETO CPU [T LA D T AL AT L

[ emCrypt User Guide & Reference Manual . . [ emCrypt 21— — A EBEUFU T FLYRAR =1 PIL
i Introduction to emFile [0 emDrophax A=t 71 KBV P LR T=27
[ emDropbox User Guide & Reference Manual e emFile DIFE
[ emFile User Guide & Reference Manual This section presents an overview of emFile, its structure, and its capabilities. i 9\";2“9 DRE - T
+] 1. Introduction to emFile 3 '9 #u b N—FOTTT emfile XA TS
2. Getting started What is emFile 4 APIE emIZ 7 NEREITIN
3. Running emFile on target hardware b \f-z’lj-:r\;le R e (2. NAND: DatSFiash. NOR. SPL i om0 K R -~ by BT 5 =
4. API functions emFile is a file system design for embedded applications which supports NAND, DataFlash, NOR and SPI Flash, SD = g s lidefsaniiasintl s Sl s e
| 5. Caching and buffering and MMC Memory Cards, RAM and USB mass storage devices. emFile is a high performance library optimized for :
. 6. Device drivers high speed, versatility and a minimal memory footprint of both RAM and ROM. It is written in ANSI C and can be Ha
: X . used on any CPU. emfile D ERIERMOE SN TT,
i 7 Loglcal drlvers 1 Srshrmlmw REBLERCITA S M0 220774l A I+; FAT #1243 SEGGER ME @ Embedded File System (EFS]
+] 8. Custom drivers F {2 ALY Y RO o FAT (2 M5 [‘OS'J';S\\‘\:\n;m\:s :-:m# D FATIZ, FATIS, B0 FATIZ %‘H AR hs J.
+] 9. Configuration of emFile eatures i: !’E; Fberd S8 D7) T ba (L) BR rk T LAW P EA A o '.:.
. it 5 DA L= ¥ T e
LIRLOROSIntegr=ton The main features of emFile are: ME M “’""""u;y’: :-"73 AR
+] 11. Debugging ‘[: EZ’:{":’"
+] 12. Profiling with SystemView « Two file systems variants: FAT or SEGGER's proprietary Embedded File System (EFS). = Fmﬁ‘; ; %
+] 13. Performance and resource usage « FAT supports MS DOS/MS Windows-compatible FAT12, FAT16 and FAT32. 20. emFile 3¢
4] 14. Journaling « EFS natively supports Long File Name (LFN). Add-on for FAT LFN available. 21 Embfis 412
X « Multiple device driver support; the same driver can support multiple storage media.
GRLNE chption « Multiple media support; device drivers allow concurrent access to different storage media types.
16. BigFAT  Cache support via RAM for optimized performance. [ emFloat 2~ ¥ 714 KELUY I 1w AZ=2 L
17. NAND Image Creator « Fail-safe and Task-safe, works with any operating system. [ et 1= —f FEEGUIFL AR =2 Tl
18. NOR Image Creator « ANSI C stdio.h-like API. Applications using standard C 1/O library can easily be ported to emFile. [ emhim Tt —5{ K £GP LS AT = T
19. Porting emFile 2.x to 3.x « Simple device driver structure, sample code trial versions and extensive API documentation. e T L
] 20. Porting emFile 3.x to 4.x « NAND Flash driver for SLC and MLC NAND and DataFlash with ECC and wear leveling. S etn R i
] 21. Porting emFile 4. to 5.x « NOR Flash driver for NOR, SPI and QSPI Flash with wear leveling. P sy,
of| T S « Driver for Memory Card devices such as MMC, SD, SDHC, eMMC using bus and SPI mode. & ;mw = -7; P' ;?*1
. « IDE Driver, Compact Flash, True-IDE and memory mapped mode. E R - ’
[+] 23. FAQs « Journaling, RAID1 and RAIDS options to enhance data integrity. Bl eentse Dovica A=A KBLSU T SAT—a PN er—
[+] 24. Glossary « FAT Long File Name (LFN). [ emUst-Host 21—~ A1 FELUU I PL A=A FIL
[©) emFloat User Guide & Reference Manual « Encryption (DES) and Extra Strong Encryption (DES and AES.) [ emvNC 2= oA FBAUU T 7 L L RT 2 P e L
_ . « Profiling via SEGGER SystemView. [ emweb 1~ =4 FBLFUIFLZATZ AT em I 7o L

https://www.segger.com/doc/UM02001 emFile.html
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