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O TERYZFET,

x 1.8 BHtbFIBOSEM (v - BrtbHEIFTRE. -« BEbHIBIATD)

BEAFay ALCARY1—L BL5R)a—L
FF_FS_REENTRANT =0 &&

- v
FF_USE_LFN I=1
FF_FS_REENTRANT=08& | _ ]
FF_USE_LFN = 1
FF_FS_REENTRANT =18& | /

FF_USE_LFN != 1
FF_FS_REENTRANT = 1 &&
FF_USE LFN =1

7 f_mount, f disk BLU T _mkfs BB ZBRZEFET, CNoDBEKIIE LAY 2 —LAICFLTEIZY
IVRSURTHRWZD, 2RIV BEICKBRLELRY 2a—LADT I RET T r— 3 Ul
WETHIFHLNTL I,

BE. FatFs TlE, AEY « FSAN- A8 71— RBEHK. &LV, FOTHRENIIV LS
HIZDOWTESMILTWER A, EDF®. ChALDELRL VOBEKTIEIE) IV bS5V MEZRR
TEHEIICEETILENHYFET .

(3) RTOS FIRK®D FatFs (kEA T a >

RTOS FRABFICU TV SV MEERERT H120HIZ. TFATFIT (ELLTF O FatFs €A T a v &8
BMICERELET (ffconfh) . F¥MlllF 1.2.3 () RTOS B &Y,

125 XREGOFERASEH
AERBEIA—T Y —RFatFs #FR—XELTWET, LEN-T, FatFs DS54tV RAFIENEDH B #
B&EHU4B8FTHRELRHYET,

http://elm-chan.org/fsw/ff/doc/appnote.htmli#license

ZOMDEREFHIEFITOY 7 bz 7HAHFEZNEICTERLET,
https://www.renesas.com/jp/jalcommon/disclaimers/disclaimer002.html

FatFs DREICEAHL B ERIZ DLV TIE, FatFs Da1—4 - 7+ —5 LDFAZE SRS,
http://elm-chan.org/fsw/ff/bd/

1.26 TFATFIT ®/N\—2 3 UEH#%

TFAT FIT Rev.4.00 LARZIZFNLIRTD TFAT FIT EEMEAH Y TH A, FatFs D APl D EHENEL
51=-6T9,
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1.3 APl OHIE

TFAT FIT Tl&., LT API B % FERATARETT, T 74 FDERA T a VRETHERTRE. &
V. A BERRZAHD APIEH%E Tv1 TRrRLET,

£ 1.9 API 8%
API BA%(%, EE | Fo4L | BERRES
T4 FTHER
f_open() T7ANDA—T2 - ERR 4 v
f_close() TJ7A4ILDIA—X v v/
f read() F7714ILDFEHAHL 4 v
f_write() T77A4ILDEEFAH v v
f_Iseek() J—FIZ4 b - RA2DHBE. 774 IILDHLE v v/
f_truncate() T74IL -4 XD Y &L v v
f_sync() Fryviadhtz7—20DI75v>a v v
f_forward() T7A4I - T—2FRX M) —LT/INA RIZERiE
f_expand() T7AIVICEHRT— I RHETER/ELEEYAT
f_gets() XFFDFHAHE L
f_putc() XFDEEAH
f_puts() XFIDEERAH
f_printf() EXEXFIDEEAH
f_tell() WED)—FIZ4 b - RS 2 DEE v v
f_eof() 774NV EIRDFEDRF v v
f_size() T7A4I - A XDO|EF v v
f_error() T774ILDIS—DEEOIRE v v
TALY ) TUOER
f_opendir() TALY MIDA=T > v v
f_closedir() Ta4LY )OI BE—-X v v
f_readdir() TA4LY M)DEAEL 4 4
f_findfirst() TALY MITI7AILERE
f_findnext() RIZ—BT D774 ILERE
T7A4NIT4 LY ) EE
f_stat() T7A4I - RT—F ROWB v v
f_unlink() T74IIT 1LY MY DHEIRR v v
f_rename() FZ74NIT4 LY MDRRER - BE) 4 v
f_chmod() TJ7A4NT4 LY P DEHDESR
f_utime() T7ANTALI FIDEIA LRI TDER
f_mkdir() Ta4LY b DER v v
f_chdir() AL b -T4LY F)DERE
f_chdrive() AL b FSATDERE
f_getcwd() AL b -T4LY R)OBF
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R 21— LEB D RT LER

f_mount() J—49 1) 7 DOE - Bk v v
f_mkfs() WERSATDITA—T Y b v
f_fdisk() ME LS A JD5HE

f_getfree() R 2 —LZEEEHOWRE v v
f_getlabel() R 2—LIRN)LERREF

f_setlabel() R 2—LIRNLEERK

f_setcp() FOT47Ha—FK - R=UEHRTE

14 AFY - FSAN- A3 71— ABEHOBE

TFAT FIT @ API %X, UTOR—LARNLEHBEFEFALET. LML, ChoDBEHRET7TIVSr—2 3
VTS LAMNSIFUHESENTL S0,

£ 110 AEY - KSAN- A2 7 —XBEH

A—L AL 4 B
disk_initialize() >S4 Tn#HA1E
disk_status() RS 4 JDIRERE
disk_read() T—RDFEAHL
disk_write() T—ADEZTAH
disk_ioctl() ZOHD K54 THIH
get_fattime() Bt - BZID ]G
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1.5 #HIREIR

(1) TFAT DRET/NA RlE, TFAT & U TR TA—YNERTEILTOFIT THR—FSAhTWET
NARTYT, EFITORETNAREEFNFNDT TV r—3 0/ —bH#TELFEEL,

(2) TFATFIT # RTOS LA EHETHERAT HEHEE. B—AL Yy FRTAPI ZERAL T ZELY,

(3) f_mount, f disk XU mkfs IR LAY 2 —AIZRHLTIYVIV S Y FTRHEY ELEA. FH
THEE. TV r—a VAITHHEEE LRTAERY FHA,

(4) TFAT A TUTOZER#HEFERALTLET,

- memset, memcmp, memcpy,

- malloc *® | free &

£ : FF_USE_LFN ==3 Oi5&
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2. API &
21 N—FDOz7DEX
Tl

22 YT+ TDEXR

CDED2—VEUTOFITED2a—LICRELTLET,

® LAY RKR—KHR— /vy — (r_bsp)Rev.5.52 LIt

® M3S-TFAT-Tiny A€ - FSA4/N- A2 T —XEP 21—/l (r_tfat_driver) Rev.2.30 LI E
® CMT E ¥ 2—JL Firmware Integration Technology (r_cmt) Rev.4.40 Ll E
°

VAT LA AT ED 31—/ Firmware Integration Technology (r_sys_time) Rev.1.01 Ll E

23 HR—brEhTWEY—ILFI—V
AFITEDa—IULIE 71 MERERIRE] ISRTY—ILFz— U TEEEREZITo-TULET,

24 FERYBENYRAHANYZ
TFATFIT TIREIYRAAR Y 2 &ERALERA,

25 ~NYET7AI
APIUHLEAEY - FZA4/1\ - 423 7 2—XFEEIE fl.h, diskio.h [CEEEHE L TWET,

2.6 O N JLEFDERTE
TFATFITaY 74 Falb—>3> - A7 avOREE, r_tfat_rx_config.h TITLWVET @,
FatFs DR A 7 3 V& EIL. ficonfh TITLWET,

¥ : TFATFIT Rev.4.10 TIXRETMEELERAH Y T A
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27 aA—FHA4 X

AED21—ILOROM YA X, RAMHY A X, RAEARFZ VIS XETFTRIZRLET, RX100 > 1) —
A, RX200 & 1J—X, RX600 1) —XHh XL T1 TS RTDEBBHLTLET,

ROM (2 — FELUVEH) & RAM (J/O—NLT—48) OH A X(FE, ELFED 2.6 22/ LEDK
Bl DAVI4FaL—23r - FTavI&->TREYET,

TROEFTEEFHETHERLTLET,
EDa—)LY)EY 3 :r tfat_rx Rev.4.10
3284 73— 3 > Renesas Electronics C/C++ Compiler Package for RX Family V3.05.00
(MERRBRBEDOT 74 )L FREIZ-lang = c99°F T 3  #iBM)
GCC for Renesas RX 8.3.0.202305
(MERRBRBEOT 74 L FEEEIZ” -std=gnu99"4 72 3 > %18/0)
IAR C/C++ Compiler for Renesas RX version 4.20.3
MHERRBEDOT 74 FEE)

A4 90— a3vAF Ty FI4HIILMEE

ROM, RAM 8 &URAE Y/ Da— K44/ X

FRAEY

Renesas Compiler

IAR Compiler

RX113 | ROM® 6,516 /31 k 7,700 /84 k 8,658 /3o k
RAMG®) 26 /81 k 8/NA b 56 /84 k
R By 4 192 /N4 K - 348 /A k
RX231 ROM®) 6,517 /3 A k 7,688 /34 k 8,658 /N k
RAM@@® 26 /31 k 8/ ~ 56 /51
R By 4 192 /N4 K - 348 /A k
RX85N | Rome® 6,517 /31 b 7,688 /31 b 8,660 /34
RAMG®) 26 /81 k 8/NA b 58 /84
R Ay 40 192 134 K R 352 /54 +

7 : TFAT driver FIT €2 2 —JL®D ROMIRAM/IR B v 7 A4 AMEFEFNTWFET,

R20AN0038JJ0410 Rev.4.10
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2.8 TFATFITDOEES

TFATFIT THEATHAEERZUTISRLET(CI NDIHFE, FITIXCI #FERALET),
%* 21 TFAT OF!

Datatype Typedef
unsigned char BYTE
unsigned char DSTATUS
uint16_t WORD
uint16_t WCHAR
unsigned int UINT
uint32_t DWORD
uint64_t QWORD

Ffz. TCHARIEEREICKYEIEL., UTOKSICRERINET,
- FF_USE_LFN && FF_LFN_UNICODE = 1 M4 (% WCHAR

- FF_USE_LFN && FF_LFN_UNICODE = 2 ®#§& [ char

- FF_USE_LFN && FF_LFN_UNICODE = 3 M54 (& DWORD

- FERLIAA DB A (X char

R20AN0038JJ0410 Rev.4.10
Aug.31.23
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2.9 TFAT FIT O#&(E
ZDEYarTIE, TFATFIT THERT AEEKRICOWNTEMICEHRBALET,

291 FATFS— D74V ARTL ATy MMEERK
FatFs &KL, RERSA TIIRELGIT—IITYTEEERLET, Chix, 7F7U5—2 3> - 70
TSLIZE>TEY LTSN, f mount B R L TEREIIBRHEREINET,

COBEERDAUNET TV r—2ay - TATSLMLERET S LIETEE A,
LIFIC FatFs #BE&ARD A VU /\DFMERLET,
typedef struct {

BYTE fs_ type; /* Filesystem type (0:not mounted) */
BYTE pdrv; /* Volume hosting physical drive */
BYTE 1drv; /* Logical drive number (used only when
FF_FS_REENTRANT) */
BYTE n_fats; /* Number of FATs (1 or 2) */
BYTE wflag; /* win[] status (bO:dirty) */
BYTE fsi flag; /* FSINFO status (b7:disabled, bO:dirty) */
WORD id; /* Volume mount ID */
WORD n_ rootdir; /* Number of root directory entries (FAT12/16) */
WORD csize; /* Cluster size [sectors] */
#if FF_MAX SS != FF_MIN SS
WORD ssize; /* Sector size (512, 1024, 2048 or 4096) */
#endif
#if FF_USE_LFN
WCHAR* lfnbuf; /* LFN working buffer */
#endif
#if FF_FS_EXFAT
BYTE* dirbuf; /* Directory entry block scratchpad buffer
for exFAT */
#endif
#if !|FF_FS_READONLY
DWORD last clst; /* Last allocated cluster */
DWORD free clst; /* Number of free clusters */
#endif
#if FF_FS RPATH
DWORD cdir; /* Current directory start cluster (0:root) */
#if FF_FS_EXFAT
DWORD cdc_scl; /* Containing directory start cluster (invalid
when cdir is 0) */
DWORD cdc_size; /* b31-b8:Size of containing directory, b7-b0:
Chain status */
DWORD cdc_ofs; /* Offset in the containing directory (invalid
when cdir is 0) */
#endif
#endif
DWORD n_fatent; /* Number of FAT entries (number of clusters + 2)
=/
DWORD fsize; /* Number of sectors per FAT */
LBA t volbase; /* Volume base sector */
LBA t fatbase; /* FAT base sector */
LBA t dirbase; /* Root directory base sector (FAT12/16) or
cluster (FAT32/exFAT) */
LBA t database; /* Data base sector */
#if FF_FS_EXFAT
R20AN0038JJ0410 Rev.4.10 Page 17 of 74
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LBA t bitbase; /* Allocation bitmap base sector */
#endif
LBA t winsect; /* Current sector appearing in the win[] */
BYTE win[FF MAX SS]; /* Disk access window for Directory, FAT (and file
data at tiny cfg) */
} FATFS;
R20AN0038JJ0410 Rev.4.10 Page 18 of 74
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292 DIR- T4 LY MY - AT xH FEERK
DR#E&E®R (Fa4LOY R ATz H M) IE. TaLYM)IZEET BT —2ZRELET,

T4 LY RYICEET BT—42(E. f opendir & U readdir B%IZ & > T DIR #:&KIZHIEShE T,

LUTFIZCDIRDAVIA\DEHMERLETS, COBEFRDANETIVr—a3y - TATSLNLER
THILIETEEREA

typedef struct {

FFOBJID obj; /* Object identifier */
DWORD dptr; /* Current read/write offset */
DWORD clust; /* Current cluster */
LBA t sect; /* Current sector (0:Read operation has
terminated) */
BYTE* dir; /* Pointer to the directory item in the
win[] */
BYTE fn[l2]; /* SFN (in/out) {body[8],ext[3],status[1l]} */
#if FF USE LEN
DWORD blk ofs; /* Offset of current entry block being
processed (0xXFFFFFFFF:Invalid) */
#endif
#if FF _USE_FIND
const TCHAR* pat; /* Pointer to the name matching pattern */
#endif
} DIR;

293 FIL- 774 ATy FEEIK

FILBEER (Z7A4IL-FTSzH ) F774ILOREXFRFLET, f open BB > THER S,
f close B L > THEINZT T, COEEEXRD CItbIZBRWN=AVNREFT7TVFr— 30 - OS5 S LD
CEEFTHEFTEEEA,

typedef struct {

FFOBJID obj; /* Object identifier (must be the 1lst member
to detect invalid object pointer) */

BYTE flag; /* File status flags */

BYTE err; /* Abort flag (error code) */

FSIZE t fptr; /* File read/write pointer (Zeroed on file
open) */

DWORD clust; /* Current cluster of fpter (invalid when
fptr is 0) */

LBA t sect; /* Sector number appearing in buf[]

(0:invalid) */
#if !FF_FS READONLY

LBA t dir sect; /* Sector number containing the directory
entry (not used at exFAT) */
BYTE* dir ptr; /* Pointer to the directory entry in the
win[] (not used at exFAT) *x/
#endif
#if FF USE FASTSEEK
DWORD* cltbl; /* Pointer to the cluster link map table
(nulled on open, set by application) */
#endif
#if !FF_FS TINY
BYTE buf [FF MAX SS]; /* File private data read/write window */
#endif
} FIL;
R20AN0038JJ0410 Rev.4.10 Page 19 of 74

Aug.31.23 RENESAS



RXZ73%Y)
FA—T V=R FAT 774 L X T L M3S-TFAT-Tiny £ 1—)L Firmware Integration Technology

294 FILINFO- 774 RT—743 AEEK
FILINFO &KL, f_stat()B & U f_readdir()BEEIZ L > TREIND 77 M ILIEREREFLET .

typedef struct {

FSIZE t fsize; /A EilleNsalze s~/
WORD fdate; /* Modified date */
WORD ftime; /* Modified time */
BYTE fattrib; /* File attribute */
#if FF_USE_LFN
TCHAR altname[FF_SFN BUF + 1];/* Alternative file name */
TCHAR fname [FF LFN BUF + 1]; /* Primary file name */
felse
TCHAR fname[1l2 + 1]; /* File name */
#endif
} FILINFO;

295 FFOBJID- 772 x4 kb ID EEY BTIHFRDEEAK
FFOBJID #&{KlZ. A7V M ID LEY U THEREZRERFTLET .

typedef struct {

FATFS* fs; /* Pointer to the hosting volume of this object */
WORD id; /* Hosting volume's mount ID */

BYTE attr; /* Object attribute */

BYTE stat; /* Object chain status (bl-0: =0:not contiguous,

=2:contiguous, =3:fragmented in this session,
b2:sub-directory stretched) */

DWORD sclust; /* Object data start cluster (0:no cluster or root
directory) */
FSIZE t objsize; /* Object size (valid when sclust != 0) */
#if FF_FS EXFAT
DWORD n_cont; /* Size of first fragment - 1 (valid when stat ==
3) */
DWORD n frag; /* Size of last fragment needs to be written to
FAT (valid when not zero) */
DWORD e sels /* Containing directory start cluster (valid when
sclust != 0) */
DWORD ©_sizeg /* b31-b8:Size of containing directory, b7-b0:
Chain status (valid when c_scl != 0) */
DWORD (] (ChER]F /* Offset in the containing directory (valid when
file object and sclust != 0) */
#endif
#if FF_FS LOCK
UINT lockid; /* File lock ID origin from 1 (index of file
semaphore table Files[]) */
#endif
} FFOBJID;
R20AN0038JJ0410 Rev.4.10 Page 20 of 74
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2.10 TFAT FIT E#

SOEIVaVTR, FRATHIERICTOVTEHMICHBALET, UTOEHRIEFhIZERERSATVEY,

2.10.1 FRESULT - API BA#R Y (&

APIBABORY EIX. enum B TEESNET,

typedef enum
{

FR OK = 0, /* (0) Succeeded */
FR DISK ERR, /* (1) A hard error occurred in the low
level disk I/0 layer */
FR_INT ERR, /* (2) Assertion failed */
FR NOT READY, /* (3) The physical drive cannot work */
FR NO FILE, /* (4) Could not find the file */
FR _NO PATH, /* (5) Could not find the path */
FR INVALID NAME, /* (6) The path name format is invalid */
FR DENIED, /* (7) Access denied due to prohibited
access or directory full */
FR EXIST, /* (8) Access denied due to prohibited
access */
FR_INVALID OBJECT, /* (9) The file/directory object is
invalid */
FR WRITE PROTECTED, /* (10) The physical drive is write
protected */
FR INVALID DRIVE, /* (11) The logical drive number is
invalid */
FR_NOT ENABLED, /* (12) The volume has no work area */
FR NO FILESYSTEM, /* (13) There is no valid FAT volume */
FR MKFS ABORTED, /* (14) The f mkfs () aborted due to any
problem */
FR TIMEOUT, /* (15) Could not get a grant to access
the volume within defined period */
FR_LOCKED, /* (16) The operation is rejected according
to the file sharing policy */
FR NOT ENOUGH CORE, /* (17) LEN working buffer could not be
allocated */
FR TOO MANY OPEN FILES, /* (18) Number of open files > FF FS LOCK */
FR_INVALID PARAMETER /* (19) Given parameter is invalid */
}FRESULT;
R20AN0038JJ0410 Rev.4.10 Page 21 of 74
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2.10.2 77 A LB ER
LIFTMO<%4 Ol% FILINFO #:&{A0 fattrib A VNIZBESNBEZEY FORNBERLET,

= 22 D74 ILEHRERO< Y O

£ ¥R {[E] =13

AM_RDO 0X01 | 2DI759DEy b TWEIEE. RBTE2IT7AMILERETALY b
JIFGEAE LEATHAIZEEZRLET,

AM_HID 0x02 | SISy FSNTWEEE, ZRETEII7AI(FERIETALY
FPNFBLIZ7AI(FERIETALI F))THDIZEERLET,

AM_SYS 0X04 | CDI7Z9DEY FESNRTWBEBE., ZETE2 77/ IL(FEIETA LY
FPVNESRTFLIZ7AIN(ERIETALY M))THEIZEEZRLET,

AM_DIR 0x10 | 2739 DEy hERTWEEBE. TALUMITHDIZLERLE
ER

AM_ARC 0x20 | S5y FSNTWEEE, ZETEHII7AIIL(FERIETaA LY
FNEFT—hA4TTHBZEERLET,

2103 T4 RY - RT—R2AD=HDH< o 0O
hoD< /O DSTATUS BICEBEINBETA RIDAT—ERAEZRLET, AEY - KSA4/1N -4
VA —RABBTEY LTI EREL, BREE TFATFITISELED,

R 23 TARY - RAT—R2ADHOTH O

E=L)

]

LS

STA_NOINIT

0x01

CDITSTE. TA4RIRSATHAPHPEEhTLVEWNZ EERL
F9., CDITSTEF. YRTLYEY M, T4 RAVEYH LB,
disk_initialize BA$ID LB (C v kS h, disk initialize B D AL Th
BIZOUTINhET,

STA_NODISK

0x02

DIty FENTWSRESE., RS54 JIZRERA T« THE
ASNTWEWI EFRLET, FSATIZEBEAT A THEAS
NTWBEE., COIZTEFIITENET,

STA_PROTECT

0x04

CDISTIE, BEATAT7HEETRAARESINTNNSEZTRL
FY, ChiF, ETAHRE/ vFEHR—FLTOWEWVFSA4T
TIRIEICOVT7ENFET, CDTF &, STANODISKA Y ~&
NTWEWNSSEIAMTHY A,

2104 AEY) - FSAN- AV T —ABEHBORY E
A—HMRAEY « FSAN A A T —RBEHRI L > TEFTEINETA RV BEDHERETT DI
Denum FFEALET,

# 2.4 DRESULT 1B

e=xa B | ErK

RES_OK 0 | EABDOETIERIILELT,

RES_ERROR 1 | E#ETRICII—ARELFEL,
RES_WRPRT 2 | TARVEEZTAARESNTVET,
RES_NOTRDY 3 | TA4RY R4 THPMEIEEIhTLERA,
RES_PARERR 4 | EBHGEIHABEKIEShEL,

R20AN0038JJ0410 Rev.4.10
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2105 74—y bk -FT 3>
UTDRIAEE 74—y b -F T3 0ORBERLET., . mkfs DE 23518 ELTHLVLONET,
BE. ERCT+—I Y FENBFAT AT, V5RE - L4 X(f_mkfs DE 3 5IHLEELET,

= 25 D7/ ILEHERO< - O

A B =S
FM_FAT 0x01 PSR AL XITIGL T,
FAT12/FAT16/FAT32 D h 5IRTE
FM_FAT32 0x02 FAT32
FM_EXFAT 0x04 EXFAT
FM_ANY 0x07 PSR HY AL XITGL T,
FAT12/FAT16/FAT32/EXFAT D H M 5RTE
FM_SFD 0x08 SFD fizx
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211 FIT EDa—ILOEMAE

AREDa—LE, FRTHTODc Y FITLIZEMT IBENHYET, LRYXTIE, R¥—F -2V
T4 L—2%FEALE(1). (2). QDEMAEEHELTVES, L. AX—Fr-a2T715L—4
(F. —8D RX T/NA RDAHHHR—FLTVET, Y R—FINTLELRX T34 RIZDWNTIFE)DAE
FFEALTLSIZEL,

(1) e?studio ECRY—hr -2 T4JL—RZFHERALTFTEDa—I/ILZEEMT 558
e?studio DAY— bt -2V T4 L—4ZFALT. BBNICA—YTODY MIFITE
Ca—)EEMLET, FMIE. 7FTIUS5—2av/—F IRX AX—bF-a2T745L—4
dA—H—HA K:e?studio # (R20AN0451)] #SHB L TLZ &L,

(2) CS+ETRY—b+ -V T4 L—2ZFEALTCFRTE S a—IILEEMT H5HE
CS+ET., RAVKR7AVRAY—F a2V 749 L—4%FERALT, BFMNIC2—TOPx
JKMIFITEDa—ILEZEBMLET, FME. 7IVr—rar/—kr IRX R¥—F -0V
T4 L—48 1—H—H4 K:CS+#m (R20AN0470)] BB L TL &Y,

(3) CS+ETFITE 21—/ ZEMT 5BE
CS+LT., FHTA—HYTAPI Y FMIFITEDa—ILEFEMLET, ML, 7TUTr—2 3
v/—Fk IRX 7731 CS+IZ#AHAL A% Firmware Integration Technology (RO1AN1826) ]
ESRLTLEESL,

4) IAREW ETRY—Fr -2V T4 JL— 3 %FERALTFTE 2 —ILEEMT 5158
RAURF7AVHRAI—bL 2274 L—42%#FRALT. BEBMICA—HTOD Y MIFIT
EDa—I)LEEBMLET, FHME. 7IVyr—2ar/—F IRX A=+ -2 745L—4
aA—H—HA K IAREW #& (R20AN0535)] 2SHBL T EEL,
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3. API E#

CDETIE, BHEMERERZEAD APIBHRIZDOWTHBALET ., #0440 APIBEHIZ DN TIE, 1.1
FatFs LIX? [CEBE SN FFa AV FETSBIEEL,

3.1 f_mount()
COBBIET—I T TDOEE - HIRETVET,

Format
FRESULT f_mount (
FATFS* fs, /* [IN] Filesystem object */
const TCHAR* path, /* [IN] Logical drive number */
BYTE opt /* [IN] Initialization option */
)i
Parameters
fs

ERBLVHEET DI I7FANVRTL - FTTVLY bADKRA VT, NULL RS VR EEFEIN-T 7
ANWDATL AT FOEBFREHERLET,
path
WERSA TEHEET S NULL BRIEXFINDRA V2, R4 TESOLEVWXFINETIAILEFDF
FATEERLET,
opt
MEPEA T a >
0: 9 <CTIURLAEL (RYa—LADRIDT I ATV RENET)
1: R 2a—LZERHEMICITIU LT, RN E SO EHRLET,

Return Values
FRESULT : FR_OK, FR_INVALID DRIVE, FR_DISK ERR, FR_NOT_READY, FR_NOT_ENABLED,

FR_NO_FILESYSTEM

Properties
T7A)fh I2TAMEA TEESATLET,

R20AN0038JJ0410 Rev.4.10 Page 25 of 74
Aug.31.23 RENESAS



RXZ73%Y)
FA—T V=R FAT 774 L X T L M3S-TFAT-Tiny £ 1—)L Firmware Integration Technology

Description

FatFs IIBRBEBRS4 T (FATHRYa—L) ADT—9ITVT (F7ANVRTL-FTOH ) b
BLLFET, I77A4NMITaLY FBREEETT BRI, FJ7ALIRTL ATy % f_mount B
HTHREFSA TICERTIDENHYVET, J74ILIT4 LY ) APIERIE. COFIEDOEICENMET
LEMMPBNET, REFSATLICT7ALELETALY VIDA—ToA T2y bHRHEEE. £
DATO FMEZOBEEICK > TEMZSINET,

f mount BIE, RDEBYIT7ANVARTL AT % FatFs ED 2 —I)LICEF/ZERERLE
ER

1. RATHREL-BERFSATEZRELET,

2. R)2a—LDEREAT—IVTITHERT IEEE. TNEVIVTELUVERBRLET,

3. fs MNULL THULMESIE. FILWI—O T UT7EIVTFLARY2—LIZEELET,

4. BETHIVFERELEBSIK. RYa—LADORY)2—LIHY MUIEBEITVET,

BEIT Y FARESNTULEL (opt=0) HE. COBEIIYE RS A4 TOKREICERLE CEITHD
LET. ZRSNEZTDT—VIVTZEIVT7 (DEERIOKREBIZET) LTEDO7 FLRAZRBT—TILIZE
k9 BT, MEBRSATITH L TERZRIZLEFRA. UTOEFHEOVLTANDETITESEE. K
Ja—AIYr bTOER GHST AMEB RS 4 TOWDHE. WEAR) 2 —LAD FAT R 2 —LIERER.
J—45 T T7OMNEL) (ZRED file / directroy BEMTHITSNET GEERIUR)

CDTFANVATL ~FTOy FHBEIE SN TUOARWNKE, J7AMILVRATL - ATy I
f_mount B#IZ & > THEAERTDIRREBIZCRENET,

B RS A THIEIESNTUOERIRE, MEBRFSA TIEVRTLAYEY bERIEATs 7ORYSL
[CK > THHALRTIDREICESNET,

MHlT o2 b (opt=1) O#EEH FR_NOT_READY TERELIZGEIE. 7AWV RTL - ATy
MIEFEICEFSNELELS, R 12— LRBRERERIECRETEIHY A, &K file / directroy B
TR 2—LIYY FTAOERDEHTINET,

TARY /O BOREIZERAT A TEEDRENRITTWRIBE, J7AILVATL-ATVY
bEEHIRICO VT T HEODIC. TTVr—232 - TOTSLEEA T« TEERICT mount B ZEXE
TIIRENHYET ., 7V T T7OEHEERERT HICIE, fs [T NULL Z5RE L f_mount B & R1T
‘. D—VITVTEWETEET,
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Example
FATFS *fs; /* Ponter to the filesystem object */
fs = malloc(sizeof (FATFES)); /* Get work area for the volume */

f mount (fs,
£ open(...

f mount (fs,

f mount (0,
free(fs);

Special Notes:
T L

w0) /* Mount the default drive */
/* Here any file API can be used */

w0); /* Re-mount the default drive to
reinitialize the filesystem */

w0) /* Unmount the default drive */
/* Here the work area can be discarded */
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3.2 f_open()

COREBIEBRFED. L, HILLERLED7MILEREET,

Format
FRESULT f open (
FIL* fp,

/* [OUT] Pointer to the file object structure */

const TCHAR* path, /* [IN] File name */

BYTE mode

Parameters
fp

Mode flags */

EDITF7AIN-F T2y MEEERADRA VA,

path

RACIT7ANELRERT DT 7MILDRFEZRET 5 NULL BIGEXFIIADKRA 24,

mode

T7ALDT ) ADEELERAESHERETDIE—RFITT, UTOIZTDHEAEDOETHRESNE

¥,
% 3.1mode M/NS5 A —4
E Eli):
FITS1) F~OEHELF I R ERELET. J7 AP BT—A %
FA_READ BGHMBCENTEET,
FTSL) F~DEERHT I ERERELET, T—RE T 7 ILIE
FA_WRITE EFRALCENTEEFT, U—FKISA 7O ERDBEIE FA_READ & #i&

AabhETIESL,

FA_OPEN_EXISTING

T7AILEREEFT., 7274 EELLEWVGE. BERITIEBRLET,
(T7+ILF)

FA_OPEN_ALWAYS

F7AVDEETHEERFENEREES . £S5 TRVEREF, HLL
27 AIDMERESNETS,

FA_CREATE_NEW

HLWI7AILZERLET, 774 IIUDEET S5E. BEHIE
FR_EXIST THRB L%,

FA_CREATE_ALWAYS

HLWI7AILZEEBRLET, 774D EET BEEEF. 274
A XEYYEDTLEEZTSINET,

FA_OPEN_APPEND

J)—FRIZA4 b - RAVEDRT7AILDOKREICHESN TS RAERITIE,
FA_OPEN_ALWAYS £RILCTY,
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Return Values

FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_NOT_READY, FR_NO_FILE, FR_NO_PATH
FR_INVALID_NAME, FR_DENIED, FR_EXIST, FR_INVALID_OBJECT, FR_WRITE_PROTECTED
FR_INVALID_DRIVE, FR_NOT_ENABLED, FR_NO_FILESYSTEM, FR_TIMEOUT, FR_LOCKED
FR_NOT_ENOUGH_CORE, FR_TOO_MANY_OPEN_FILES

Properties
T7AILfh I2TA 2L TEESATLET,

Description

fopenBEEIX D 7 A ILZEBHE. D74 ATV FEERLET, Z7M0L-FTPH ME. F

DEDITFANLADY)—RIZA MRETITI7AILEHANT HOICFERSINET. ALV TLESE T 7aILIEE

T7ANT I EREEDEIZT close B THLARETY, ALADEENTONIZT 74 ILHBZDERIE
LLEAL oG-t (BRUVIE. AT 7RYNL. BYDVU L) BE. TOIF7AIDNKET HHEN
HYFET,

T TICHMINTWD I 7MLV ERL BENRHDIBAIE., FatFs 7TV 5—2a>v/ — DEET7 7 R
HESBLTLESWD, 2L, EEFRAAE—FISVERELTIZ7AILEETHEL TR S LEBIZE

ShTWET,

Example
FIL fil; /* File object */
char 1ine[100]; /* Line buffer */
FRESULT fr; /* FatFs return code */

/* Register work area to the default drive */
f mount (&FatFs, “%, 0);

/* Open a text file */
fr = £ open(&fil, “message.txt”, FA READ);
if (fr) return (int)fr;

/* Read every line and display it */

while (f gets(line, sizeof line, &fil)) {
printf (line) ;

}

/* Close the file */
f close(&fil);

Special Notes:
&L
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3.3 f _close()
COBBIETFAILERALET,

Format

FRESULT f close (

FIL* fp /* [IN] Pointer to the file object */
)

Parameters
fp
VA—XREDIT7AI AT xH CMEEERADKRAVAE,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_INVALID OBJECT, FR_TIMEOUT

Properties
T7A)Lfh 12T I TEESNTVWET,

Description

f close B#L. BALWT WA 7741 A TPz bEFHALET, 774N EBINTUVDEEIE.
T7ALDFY YL aFERNR) 2 —LICETRINET, BESBITEHE, F7M4IL-FTPxV bE
|G Y WETEFET, 7740 - FTPx) bHGEAHE LERE— FTFF_FS_LOCK B"E#MIZH -
TWEWMEEIE., COFIEEERTETICTIZ7AIN-F TP bPEWHEFTDHILELTEET, LHLINIE
FEOEBRMEDEDICHESILEE A,

Example
3.2 f open()IZE2&,

Special Notes:
mL
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3.4 f read()

COBBFTIFANMDNLT—EFRHAHELET,

Format
FRESULT f read (
FIL* fp, /* [IN] File object */
void* buff, /* [OUT] Buffer to store read data */
UINT btr, /* [IN] Number of bytes to read */
UINT* br /* [OUT] Number of bytes read */
)
Parameters
fp

BLWTWBI7AIL AT H bADKRA LA,

buff
FHHLE=T—2 EBMT 2=DD/INY T 7~DRA V4,

btr
UINT 22 DEF THRAAL /N1 M,

br
FAHAEINTNA FEEZITES UINT B#EHA~ADRA 22, COEIX. BEORY 2— FICERE
. BE#HTEVELORIIBICETT,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_DENIED, FR_INVALID_OBJECT,
FR_TIMEOUT

Properties
T7A)LFh 12T I TEESNTVWET,

Description

COBKIE. Z7AILD)—FIZA - RAVEAPEITREN LT —2DHEAE LEMBLES, )—
FIZA b -RAURIF. BEAHSININA T EAFET, BEEPFEILIZE. *brEFz v o LT
T7AILDEDLY ZRETIBLENHY ET, *br<btr DIFE. HAHAELRERICU—F/SA4 - KR
AT T7AILDEDLYICELIZZELZEBKRLET,
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Example
FATFS fs0, fsl; /* Work area (filesystem object) for logical drives */
FIL fsrc, fdst; /* File objects */
BYTE buffer[4096]; /* File copy buffer */
FRESULT fr; /* FatFs function common result code */
UINT br, bw; /* File read/write count */

/* Register work area for each logical drive */

f mount (&£fs0, “0:”, 0);
f mount (&fsl, “1:”, 0);

/* Open source file on the drive 1 */
fr = £ open(&fsrc, “1l:file.bin”, FA READ);
if (fr) return (int) fr;

/* Create destination file on the drive 0 */

fr = £ open(&fdst, “0:file.bin”, FA WRITE |
if (fr) return (int) fr;

/* Copy source to destination */
for (;;) |
fr = £ read(&fsrc, buffer, sizeof buffer

if (fr || br == 0) break; /* error or eo
fr = £ write(&fdst, buffer, br, &bw);

if (fr || bw < br) break; /* error or di

}

/* Close open files */
f close(&fsrc);
f close (&fdst) ;

/* Unregister work area prior to discard it
f mount (0, “0:”, 0);
f mount (0, “1:”, 0);

Special Notes:
&L

FA CREATE ALWAYS) ;

, &br); /* Read a chunk of
source file */
£ */
/* Write it to the
destination file */
sk full */

*/
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3.5 f write()

COBBMIT7ANICT—2E2EZTAAFET,

Format
FRESULT f write (
FIL* fp, /* [IN] Pointer to the file object structure */
const void* buff, /* [IN] Pointer to the data to be written */
UINT btw, /* [IN] Number of bytes to write */
UINT* bw /* [OUT] Pointer to the variable to return number of bytes written */
);
Parameters
fp

ALWTWET 7ML - ATV Y MEBEKRADRAVH,

buff
EEFAFENBT—EA~ADKRA VA,

btw
UINT 2 DEFHTEZAL /N1 ML

bw
EEAENT=NA MREZTED UINT RIEBA~ADRSA V4, COEIEX. BHEORY 23— FIZEEL
. BE#HTEVELORIIBICEDTI,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_DENIED, FR_INVALID_OBJECT,
FR_TIMEOUT

Properties
T7ALfh IZTARIA TEESNTLET,

Description

COBKIE., Z7AILD)—FIZA - RAVEADPEITHENOT—EDETAAZEMBLES, )—
FIZA b -RAURIF, EZTRAENTNA M TEAFS, BEBPHEDILEZE. *bwZEZFzvIL T
TARIMINII G- L& BETIRENHY FT, *bw <btw DIFEE, EZFAAREPRITRY 12—
LTI ST=CEZBRLET, COBEBEE. R a—LATILIZHESD., TILITIED EEELSHH
5TENBYFET,
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Example
FATFS fs0, fsl; /* Work area (filesystem object) for logical drives */
FIL fsrc, fdst; /* File objects */
BYTE buffer[4096]; /* File copy buffer */
FRESULT fr; /* FatFs function common result code */
UINT br, bw; /* File read/write count */

/* Register work area for each logical drive */
f mount (&£fs0, “0:”, 0);
f mount (&fsl, “1:”, 0);

/* Open source file on the drive 1 */
fr = £ open(&fsrc, “1l:file.bin”, FA READ);
if (fr) return (int) fr;

/* Create destination file on the drive 0 */
fr = £ open(&fdst, “0:file.bin”, FA WRITE | FA CREATE ALWAYS);
if (fr) return (int) fr;

/* Copy source to destination */
for (;;) |
fr = £ read(&fsrc, buffer, sizeof buffer, &br); /* Read a chunk of
source file */
if (fr || br == 0) break; /* error or eof */
fr = £ write(&fdst, buffer, br, &bw); /* Write it to the
destination file */
if (fr || bw < br) break; /* error or disk full */
}

/* Close open files */
f close(&fsrc);
f close (&fdst) ;

/* Unregister work area prior to discard it */
f mount (0, “0:”, 0);
f mount (0, “1:”, 0);

Special Notes:
FF_FS_READONLY =0 DS &I FERATEETT .
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3.6 f _Iseek()

COBRIF. AWTWE T 7ML -F TPz bDT7ANI—FRIZA b - R4V 2 EBHLET,
T74I - A XDWK (VS RFDERMEIYET) ICLEATEEYS,

Format
FRESULT f lseek (
FIL* fp, /* [IN] File object */
FSIZE t ofs /* [IN] File read/write pointer */
)i

Parameters
fp
BLWTWB 7ML ATy bADKRA A,

ofs
J—FIZA b RAVEAEZERETBH-OHDT7AILDEBENSDINA ATty b, T—2E FSIZE t
X, A T3> FF FS EXFATIZIE LT, DWORD (32 Ew k) £/ QWORD (64 Ew k) ®
IAJFATY,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_INVALID OBJECT, FR_TIMEOUT

Properties
T7ANLfh I2TAMEA TEESATLET,
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Description

W74 - ATz FD)—FIZA b - RS DRERIZHEAEL - ESAASINDZ/NA b E
BLET, FAEL - BEERAAINTNAS MIEZF)—FISA4 b - RA VR IEEAF T, f Iseek BZIE
T7ANADZERAEL - EEAHAREERLTY—F/IZA L - RA V2 EBHLET,
ETRAAE—FTIZFAN - YA XL YKREHELZEET DL BESNEF TV FETITI 7ML - H
A ZXPMEREINET, CORBICKSTI7Z7ANITT—EDNEERAFENEIDOTIEAEVDT, BRI NIEHS
DT—RERERELYET, T2 ZBEEESRICEEZAH-VEZIZ, THIOBEHBTRELEY A X
FCT—SEEZRRECEMICEIYETEDICELTVET, f lseek BABMNEERT LEzbE X, V—F/
FA L - RAVEIDPELLBELENFIVITEIRNETT, U—F/FA4 b - RA VAN EAFETIE AL
EEF. ROFEEANMEELTLET,

D7 A ILHEIGIREE, 77 A IILDEBRAE LERE— RTHRM NIz, BRE LTz ofs BT 7 1 LD
TH )y TEnht=,

TARIDNTIVIREE, D7 A IERDF=HODR ) 2 —LEDEEIAR—ZDELY,

BRIV UBEEIL. AUAFEYCLMT (V3 RA—-YVY -3y T - 7—J)) #FRTHILICK
YU, FATZ7V 2 RGELTERGEERA/OVY - S—VBEEAREICLES., COBEEE fread 5T
f write BA#ICHBERINETHS. 774U BNERI—V E— FORMIL. f_write, f_Iseek B TIET7 74
YA XELRRTEFER A,

T7AI - AT LD cltbl A VINHANULL THWEE, BRV—IVE—FRNERLYET, &&F
S—UBEEIT SR, DWORD EE5I(C CLMT ZER L TH L BELRHY F£9 . CLMT ZERT BIZIE.
FTIT7AIL-ATPH rDcltbl A 2/NIZDWORD BHIDT KLRE+EY FLET, £LT. EIDE
BEERICFOERIIDY A X(EXEH)E AN, ofs == CREATE_LINKMAP %5 E L T f_Iseek B EFEUH L
F9, EHARINT S E CLMT BMERL S, LIBED f_read/f write/f _Iseek BIE TIL FAT ADT7 Y X (T H
5 LFEFA, EBERICIEERSINIZ, £, RDELIMECERFDRINET, FRAINIERHIL.
(Z7ALDRER +1)*2 TT, EZIE, F7AULDBEDDIST AV MMIoHEShTWS EZITHE
BERHIE, 1245 YEF, FR_NOT_ENOUGH_CORE TRAMMEBK L& Ei, IEES B A X
DI7AIICHLTRELTWET,
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Example
/* Open file */
fp = malloc(sizeof (FIL));
res = £ open(fp, “file.dat”, FA READ|FA WRITE) ;
if (res)

/* Move to offset of 5000 from top of the file */
res = £ lseek(fp, 5000);

/* Move to end of the file to append data */
res = f lseek(fp, f size(fp));

/* Forward 3000 bytes */
res = £ lseek(fp, £ tell(fp) + 3000);

/* Rewind 2000 bytes (take care on wraparound) */
res = f lseek(fp, f tell(fp) - 2000);;

/* Using fast seek function */

DWORD clmt[SZ TBL]; /* Cluster link map table buffer */
res = f open(fp, fname, FA READ | FA WRITE); /* Open a file */
res = £ lseek(fp, ofsl); /* This i1s normal seek (cltbl is nulled

on file open) */

fp->cltbl = clmt; /* Enable fast seek function (cltbl !=
NULL) */

clmt[0] = SZ TBL; /* Set table size */

res = f lseek(fp, CREATE LINKMAP) ; /* Create CLMT */

res = f lseek(fp, ofs2); /* This is fast seek */

Special Notes:
FF_FS_MINIMIZE <=2 DI5FEIFERFIEET Y. @RV — IV HEZHERT LT, COMEZENIZTS
f=8IZ FF_USE_FASTSEEK % 1 ICERET AMENHY FT,
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3.7 f_truncate()

COBBIET 7ML - A XEYYFEDET,

Format
FRESULT f truncate (
FIL* fp /* [IN] File object */
);
Parameters
fp

PUEHIRRDFEANTVE I 7ML - F TP I bADRA V4,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_DENIED, FR_INVALID_OBJECT,

FR_TIMEOUT

Properties
T7ALfEh I2TB RIS TEEENTVET,

Description
f_truncate B#IE. 77 AL - YA XERED) —KR/ZA4 - RAUFIPVEDFET, TJ71LDY) —
FISA~ - RAVENTTIZTO7AILOREZILTWLSIEE. COBEREIHENHY FHA,

Example
/* Cluster pre-allocation (to prevent buffer overrun on streaming write) */
res = f open(fp, recfile, FA CREATE NEW | FA WRITE); /* Create a file */
res = £ lseek(fp, PRE SIZE); /* Expand file size (cluster pre-
allocation) */
if (res || £ tell(fp) != PRE SIZE) ... /* Check if the file has been

expanded successfly */

res = f lseek(fp, DATA START) ; /* Record data stream WITHOUT cluster
allocation delay */

... /* Write operation should be aligned to
sector boundary to optimize the write throughput */

/* Truncate unused area */
/* Set file header */

res = f truncate (fp)
res f 1lseek(fp, 0)

I
I

res = £ close(fp);*/
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Special Notes:
FF_FS_READONLY =0 »D FF_FS_MINIMIZE =0 D5 &IZ{EARIEETT,
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3.8 f_sync()

COBEBIEZTAFATD I 7AILDXT Yy a1aERETI SV LET,

Format
FRESULT £ sync (
FIL* fp /* [IN] File object */
);
Parameters
fp

759V aRmEOEANTNDE I 7ML - F TPy bADKRA U4,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_INVALID OBJECT, FR_TIMEOUT

Properties
T7A)Lfh I2TAMEA TEESATLET,

Description

COBE#ILS close()ERLMEEZERITLETA, IJ7MLEFEIEHREMINIFTHICGY ., V—F/F4
FEFITCTEET, OF VTG E ESRAAE—FTRER I 7MULARAMTWET TV r—avits
WT. EFNFLERYDORVWECATIOBEBEFERTSZLIZEY ., TEDERMOA T+ 7OEY
HLICEYERDODNSGT—FEZRIMITEHEIIENTEFET, f close()NTIECDEKZEZFUHLIZET 74
W-F Tz FEEMELTWBEITEDT, f _close()EFID f_sync)IFEHKRLAHY FHA.

Example
&L

Special Notes:
FF_FS_READONLY =0 Q8 &I<#EARIEETT .
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3.9 f_opendir()

COBBIITA LY FIEREFET,

Format
FRESULT f opendir (
DIR* dp, /* [OUT] Pointer to the directory object structure */
const TCHAR* path /* [IN] Directory name */
)i

Parameters
dp
HLWT A LI R AT bEERTBEODEDT A LI R AT H bADRS A,

path
ACT ALY ) BEHRET S NULL BRIGXFII~NDRS 42,

Return Values

FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_NOT_READY, FR_NO_PATH,
FR_INVALID_NAME, FR_INVALID_OBJECT, FR_INVALID_DRIVE, FR_NOT_ENABLED,
FR_NO_FILESYSTEM, FR_TIMEOUT, FR_NOT_ENOUGH_CORE, FR_TOO_MANY_OPEN_FILES

Properties
T7ALfh IZTARIA TEESNTLET,

Description
f_opendir B%kIE. BAFD T« LY bUZRAE. BEED f_readdir M THERT 5=OIZTa LY b - F
Tz bEERLET,

Example
3.11 f_readdir()|Z52 &,

Special Notes:
FF_FS_MINIMIZE <= 1 DB &IZEATRETYT .
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3.10 f_closedir()

COBEKFFENTWS T LY FUZBRALET,

Format
FRESULT f closedir (
DIR* dp /* [IN] Pointer to the directory object */
);
Parameters
dp

FLARRDEANTWET ALY MY - FTOx ) MEERADRS V45,

Return Values
FRESULT : FR_OK, FR_INT_ERR, FR_INVALID_OBJECT, FR_TIMEOUT

Properties
T7A)Lfh 12T I TEESNTVWET,

Description

f_closedir %%, BLWVTWAT ALY L) ATz Y FE2FLET, BEMSRITEE. TaLY b+
) -F Ty MEEMCHY, WETETET, BA TS 32 FF_FS_LOCK BB > TWEWNGES
. COFIEETHTICTTALI M) AT FEWETLHELTEET, LHALIIITFEROER
HO-BHICHREIhFEEA,

Example
3.11 f_readdir()IZ 52 &,

Special Notes:
FF_FS_MINIMIZE <=1 DIGF&IZERARIEETY .
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3.11 f_readdir()

COBEKETALY M) DBEREFZAHLES .

Format
FRESULT f readdir (
DIR* dp, /* [IN] Directory object */

FILINFO* fno /* [OUT] File information structure */
)i

Parameters
dp
BAWTWATa LI R) ATy bADRA V4,

fno
HAHLET7AIVEREZRET DI 7A4IL - AT—FREEFE~ADRA V%, NULL RA >R 1ET «
LY F)DBEHB LA VT RERIIZCELET,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_INVALID_OBJECT, FR_TIMEOUT,
FR_NOT_ENOUGH_CORE

Properties
T7ALfh IZTARIA TEESNTLET,
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Description

f_readdir BE$IEA T2 2V MBS HERET ALY NIDTA TLOSEHERAELES, Ta4LY LY
ADTRTOT A TLIE, f_readdir B ZEH L TFEUHT Z & T, IBBICHEAMD I ENTEFET, ¥
TT4LIFJAD KRy TR (& ) FBRASHh, TROETATLELTHRARONEE
No TRTDT ALY MIDTATLIBGEARON., RICHEAMBIT A TLNEWNEE, T5—HLT
NULL XXZ5I|A% fno-> fname [[ICRE S ET, fno I NULL RA VA NEZ ohi=1§E&. T4 LU Y - F
T2z bOBRAHELA TV I RAERDIZRY T,

RWI 74L& (LFN) OBEA T a UvAEMIHE->TVRIGE. 77207 FOBEWVWI 71 ILEAERE
M B=BIC. AnNaltname [T 7ML - ATF—FABERICERSINTVET, UTOMSHDER
TRWIFAINRAIZT IV ERTERWNEES., BT 7 14 ILAIX fname[][ZH A S 4. altname[]l& NULL X=F
HNE/FLET,

T A TLIZLFN ALy, (exFAT R 2 —LDBEFEZL LEEA)

‘FF_MAX_LFN QEFEM. LFN Z0E ST L5DICF+5, (FF_MAX_LFN =255 DiF&EIEZALFEA)

‘FF_LFN_BUF M:%EM LFN 3T 2DIZF+5.

‘LFEN [CBREDI— K - A=Y TERINTVWLELWXFNEFEN TS, (FF_LFN_UNICODE> =1 MOi5
BIFEZELELEA)

exFAT FIEVWT 7A LB EYR—FLFERA, 2FY. LROFHDNETEIFELIR., J7MILEERT
CERTELRWNEEAHYET, TOBE. ATV MITFHIEATERWNI EERT=HIZ, fname[]
2“7 MREINFET, COMBEZEEET SHICIE. LFN RO EHEEEHR— 5K 512 FatFs
FF_LFN_UNICODE>=1 MWD FF_MAX LFN=255 #E&% L F 9,
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Example
FRESULT scan_ files (
char* path /* Start node to be scanned (***also used as work area***)
*/
)
{
FRESULT res;
DIR dir;
UINT i;
static FILINFO fno;

res = f opendir (&dir, path); /* Open the directory */
if (res == FR OK) {
for (;;) |
res = £ readdir(&dir, &fno); /* Read a directory item
w )
if (res != FR OK || fno.fname[0] == 0) break; /* Break on error or
end of dir */

if (fno.fattrib & AM DIR) { /* It is a directory */

i = strlen (path);
sprintf (&path[i], “/%s”, fno.fname);

res = scan files(path); /* Enter the directory */
if (res != FR OK) break;
path[i] = 0;

} else { /* It is a file. */

printf (“%$s/%$s¥n”, path, fno.fname);
}
}
f closedir (&dir)
}

return res;

}

int main (void)

{
FATFS fs;
FRESULT res;
char buff[256];

res = f mount (&fs, “%, 1);
if (res == FR OK) {

strcpy (buff, “/”);

res = scan_files (buff);

}

return res;

Special Notes:
FF_FS_MINIMIZE <=1 Q& IZEHREETT,
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3.12 f_getfree()
COR#IE, R)a21—LEDEZFISRIDHERMFELET,

Format
FRESULT f getfree (
const TCHAR* path, /* [IN] Logical drive number */

DWORD* nclst, /* [OUT] Number of free clusters */
FATFS** fatfs /* [OUT] Corresponding filesystem object */
);
Parameters
path

RERSA TEHRET S NULL BIEXFIANDRA 2%, NULLXFFIETIHILED RS54 TEEKR
LFET,

nclst
EEHSRIDEERMT 51-0D DWORD EHA~DKRA >4,

fatfs
WMIET DI FAINVRTL T T bADKRA VB ERINT DERA VEADKRAH,

Return Values
FRESULT : FR_OK, FR_DISK _ERR, FR_INT_ERR, FR_NOT_READY, FR_INVALID DRIVE,

FR_NOT_ENABLED, FR_NO_FILESYSTEM, FR_TIMEOUT

Properties
T7A)Lfh I2TAMEA TEESATLET,

Description

f_getfree B$IE. R A —LEDEZFVSAIMEMBLET, IF7MNLIRTL ATV bDA
ViNcsize (FV S REABEYDEIAHERLTVWADT, EV FABADOEEREFCDERTHETEE
T, FAT32 /K1) 2 —L®D FSINFO #EE&EARMNRIHA L TLARMEES., COBERIFR - -EEI SR I#ERT
BEAHYFET., CORMEXEET 51012, FF_FS_NOFSINFO #7473 3 > T FatFs #3&%I8IZ5%
EFAT RF v U5 EMNTEET,
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Example
FATFS *fs;
DWORD fre clust, fre sect, tot sect;

/* Get volume information and free clusters of drive 1 */
res = £ getfree(“1:”, &fre clust, &fs);
if (res) die(res);

/* Get total sectors and free sectors */
tot sect = (fs->n_ fatent - 2) * fs->csize;
fre sect = fre clust * fs->csize;

/* Print the free space (assuming 512 bytes/sector) */
printf (“"$101lu KiB total drive space.¥n%$10lu KiB available.¥n”,
tot _sect / 2, fre sect / 2);

Special Notes:
FF_FS_READONLY =0 A2 FF_FS_MINIMIZE =0 DOGF&IZ{ERARIAETT,
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3.13 f_stat()

COBBIE T 7AINERRYITTALI N OHFEEEZRERLES,

Format
FRESULT f stat (
const TCHAR* path, /* [IN] Object name */
FILINFO* fno /* [OUT] FILINFO structure */
)

Parameters
path
FHIMERRDA T 9 FEERFET S NULL BIGXFIANDRS V3, 7TV MMIL—FTa L
JhI)EERETEFEE A

fno
T FOBEREERIMT 21=DDZED FILINFO & EADRA 2, FELHZEIENULL RA >
AHEERELTLIEEL,

Return Values

FRESULT : FR_OK, FR_DISK ERR, FR_INT_ERR, FR_NOT_READY, FR_NO_ FILE, FR_NO_PATH,
FR_INVALID_NAME, FR_INVALID DRIVE, FR_NOT_ENABLED, FR_NO_FILESYSTEM, FR_TIMEOUT,
FR_NOT_ENOUGH_CORE

Properties
T7ANLfh I2TA I TEESATLET,

Description

f stat %L, 27 MILFERLEYTTALI M) OFEZHRBLET . FELAEVGE. BT
FR_.NO_FILEZ#RLZFET, HET S5E. EHIFR OKTRY., 772V FOEHR. 774 - YA
R BALREIVT, BLUBEBHN T 7ML - AT—F ABERICEMINET ., 771 ILIFROFMIZD
LWTIX, FILINFO #1E{K & f readdir E$iZ2S B L T &Ly,
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Example
FRESULT fr;
FILINFO fno;

printf (“Test for 'file.txt'...¥n”);

fr = £ stat(“file.txt”, &fno);
switch (fr) {

case FR OK:
printf (“Size: %1lu¥n”, fno.fsize);
printf (“Timestamp: %u/%02u/%02u, %02u:%02u¥n”,
(fno.fdate >> 9) + 1980, fno.fdate >> 5 & 15, fno.fdate & 31,
fno.ftime >> 11, fno.ftime >> 5 & 63);
printf (“Attributes: %$c%c%c%csc¥n”,

(fno.fattrib & AM DIR) ? 'D' : '-"',
(fno.fattrib & AM RDO) 2 'R' : '-',
(fno.fattrib & AM HID) 2 'H' : '-',
(fno.fattrib & AM SYS) 2 'S' : '-',
(fno.fattrib & AM ARC) ? 'A' : '-");

break;

case FR NO FILE:
printf (M It is not exist.¥n”);
break;

default:
printf (“An error occured. (%d)¥n”, fr);

Special Notes:
FF_FS_MINIMIZE =0 QF&I{FERARIEETT,
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3.14 f_mkdir()

COBBFITALY M) EFRIEBLET,

Format
FRESULT f mkdir (
const TCHAR* path /* [IN] Directory name */
)

Parameters
path
BT 2 T4 LY FJREFHRTET S NULL BIFGXFII~ADRA V4,

Return Values

FRESULT : FR_OK, FR_DISK_ERR, FR_INT_ERR, FR_NOT_READY, FR_NO_PATH,
FR_INVALID_NAME, FR_DENIED, FR_EXIST, FR_WRITE_PROTECTED, FR_INVALID DRIVE,
FR_NOT_ENABLED, FR_NO_FILESYSTEM, FR_TIMEOUT, FR_NOT_ENOUGH_CORE

Properties
T7ANLfh I2TAMEA TEESATLET,

Description
COBBITIHLOT ALY FIEERLET, T4 LY MY ZEIBRT HICIE. f_unlink BESEFENET,

Example

res = £ mkdir (“subl”);

if (res) die(res);

res = f mkdir (“subl/sub2”);

if (res) die(res);

res = f mkdir (“subl/sub2/sub3”);
if (res) die(res);

Special Notes:
FF_FS_READONLY =0 »D FF_FS_MINIMIZE =0 D5 &IZ{EARIEETT,
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3.15 f_unlink()
COBEBER) 2a—LhST7AILERFYTTaLI M ZHIBRLET

Format
FRESULT f unlink (
const TCHAR* path /* [IN] Object name */
)

Parameters
path
HBIBRT 2774 NERIEYTT0 LY F)ZERET S NULL BIFXFIADKRA 42,

Return Values

FRESULT : FR_OK, FR_DISK ERR, FR_INT_ERR, FR_NOT_READY, FR_NO_ FILE, FR_NO_PATH,
FR_INVALID_NAME, FR_DENIED, FR_WRITE_PROTECTED, FR_INVALID DRIVE, FR_NOT_ENABLED,
FR_NO_FILESYSTEM, FR_TIMEOUT, FR_LOCKED, FR_NOT_ENOUGH_CORE

Properties
T7ANLfh I2TAMEA TEESATLET,

Description
HIBRAROFUENUTOEHICHRET 556, HIRLEBIIEESINET,
TFANYTT 4 LY FUMNGAHE LEARYE (AM_RDO) MDi5FE (FR_DENIED #RLET, )
"TALY PUDRETHEWEE, ALV b -To LY ) THSEHEE (FR.DENIED #RLFET, )
DFANSFTT ALY LUERVTWSEE, BALWTWSI5E. FATEENBIESN S AHENHY F

¥, Ftr. T7ANA Y U EENAER (FF_FS_LOCK=1) DHFE. TLICETIILFET,

Example
mL

Special Notes:
FF_FS_READONLY =0 »D FF_FS_MINIMIZE =0 D5 &IZ{EARIEETT,
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3.16 f_rename()

COBBIEI7ANELRYITITALI N)DARZER, £EBBLET,

Format
FRESULT f rename (
const TCHAR* old name, /* [IN] Old object name */
const TCHAR* new name /* [IN] New object name */

)i

Parameters
old_name
BHIEEBRTOBREDI7ANFELIEIH T T4 LY FIFHRTET S, NULL BIFXFIADRA V4,

new_name
FLOWA Tz ) FRZEHRTET S NULL BIGXFIIADRA U F, COXFIHIZRSA TETEHRET
BILEIETEFETA, EBE SN, old_name DRIL FS 4 TERGEEINFET, old_name LS D 2 D/IR
BEFHOIA Tz FBFHELTEIVTERA, I TICHEET H5HE. BT FR_EXIST TRELFE
ER

Return Values

FRESULT : FR_OK, FR_DISK _ERR, FR_INT_ERR, FR_NOT_READY, FR_NO_ FILE, FR_NO_PATH,
FR_INVALID_NAME, FR_EXIST, FR_WRITE_PROTECTED, FR_INVALID DRIVE, FR_NOT_ENABLED,
FR_NO_FILESYSTEM, FR_TIMEOUT, FR_LOCKED, FR_NOT_ENOUGH_CORE

Properties
T7A4LfEh I2TO RIS TEEENTVET,

Description

BALCARY)Aa—LADT7AINOYTTA LY PIDERIEEEREL, FEMOT LY FJICBET ST
EHTEFT, BRIZERTHA TV MME. ALWTWBAF Ty FZLBEWVWTLEZEL, FATH#E
MNIEESNDAREENHY FT . 7740y I HENER (FF_FS_LOCK=1) DOZE. Bo-EERR
ZITEBSINFET,
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Example
/* Rename an object in the default drive */
f rename (“oldname.txt”, “newname.txt”);

/* Rename an object in the drive 2 */
f rename (“2:oldname.txt”, “newname.txt”);

/* Rename an object and move it to another directory in the drive */
f rename (“log.txt”, “o0ld/log0001.txt”);

Special Notes:
FF_FS_READONLY =0 A2 FF_FS_MINIMIZE =0 DOGF&IZ{EARIAETT,
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3.17 f_tell()
COBEBMIT77FANLEORED)—FIZA b RAVAZWELET,

Format
FSIZE t f tell (
FIL* fp /* [IN] File object */
);

Parameters
fp
BUOWTWB 7741 - ATy bMEERADKRSL V4,

Return Values
T7A4INDBRED)—FKIZA b - RA VR (T7AIVEEILSDNA FREDA Ty FM)BARYET,

Properties
T7A)Lfh I2TAMEA TEESATLET,

Description

BYED 3T, ftelA#ldvoné LTEREShTWET,
#define f tell (fp) ((fp)->fptr)

Example
L

Special Notes:
T L
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3.18 f_eof()
COBBFIT7Z7AND)—FIZA b~ - RAVEDRT7AILEIHRICEL TLENE INTANET,

Format
int £ eof (
FIL* fp /* [IN] File object */
)i

Parameters
fp
BUOWTWB 7741 - ATy bMEERADKRSL V4,

Return Values
J—RIZA R RAVEANT7AILDEDYIZELI-EE. f eofl EIZOUNDEEZRLET, ELT
WEWERIXZ0ZERLET,

Properties
T7Afh I2TAMEA TEESATLET,

Description
RYEDIUTEf eof BITI/ DL LTRESATVET,
#define f_eof(fp) ((int)((fp)->fptr == (fp)->fsize))

Example
L

Special Notes:
&L
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3.19 f_size()

COBBMITI7AILDIARERBLET,

Format
FSIZE t f size (
FIL* fp /* [IN] File object */
);

Parameters
fp
BUOWTWB 7741 - ATy bMEERADKRSL V4,

Return Values
N FEREOT7AIL - A4 XHRY 9,

Properties
T7A)Lfh I2TAMEA TEESATLET,

Description
WYEDa T size @HIETI/DELTEESNTVET,
#define f_size(fp) ((fp)->obj.objsize)

Example
mL

Special Notes:
T L
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3.20 f_error()
COBBET7AILICHT DI —REDHEZRANEYS,

Format
int f error(
FIL* fp /* [IN] File object */
);

Parameters
fp
BUOWTWB 7741 - ATV 1y bMEER~ADKRSL V4,

Return Values
N—FIS—NHEELEBEIIOUNDEZRLET., BELTULWANEEIZ0ZFRLET,

Properties
T7Afh I2TAMEA TEESATLET,

Description
WYED 3 Tl ferror I DE LTERESNTVET,
#define f_error(fp) ((fp)->err)

Example
L

Special Notes:
&L
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3.21 f_mkfs()

COBEBILHRE RS54 T LEICFAT/exFAT AR a—LFER (7+—< v k) LET,

Format

FRESULT f mkfs (

const TCHAR* path, /* [IN] Logical drive number */
const MKFS PARM* opt,/* [IN] Format options */
void* work, /* [-] Working buffer */
UINT 1len /* [IN] Size of working buffer */
)i
Parameters
path

T4—I Y FTBRBRSA TEEET S NUll IFXXFHIADRA V2, RS TEENEENTLAE
WMEEIE, T4 EDRSATE 74—y b LET, HERFSATIE, 74—y b FTOERAIC
YOV RESNTWBREBEETIY FENRTULWEWEENHY F7,

opt

TH— Y b AT a3 FEETHHEEAR (MKFS_PARM) ~ADRA %, Null iRA V2 2HET S

Ba.

BMICTRTOA T avBNTIAILMETESNET, 74—V b -+ T2 a3 onEERKIC

£, RIZERBAT B 52D A N\AHYET,
BYTE fmt

D

u

FAT 24 7D 75% (FM_FAT. FM_FAT32., FM_EXFAT. 8&UZh 5 3 DD E Y FDHRIEM
TH5FM_ANY) OfiA#EHE ., exFAT BNEMDIEE. FM_EXFAT 73 VB REINFET,
hoDI73551F, R 2a—LICERTBFAT 24 TEEBELET, 2 2ULED2 4 THEESH
TWaEE, R a—LY A XL ausize IZIELT, FD35M 1 2 ERENFEFT, FM_SFD
75451, SFD 74—y FTRSIA TIZRY) a—LEZERT B EEHE/ELES, T4 K
&l FM_ANY T,

WORD au_size

NA FEEO7O5—YavazZy b (U5R4E) Y4 X, A{EIL. FAT/FAT32 K1) 21—
LDBEIF1* 93 YA XN 128* O3B A XETD2NEET, exFAT R 2 —LDi5
BIEIRKRK16MB T, ¥0 (T4 ME) FHEEDLEINEESNIZBE. TIAILEFDT
Ar—yayazy bHA XEERESNER) 2 —LY A XEKELET,

INT n_align

O RBEEOR) 2 — LT3 (T7ANEYHBTT—IL, BERF ISV aATATDA
L—RXTOyIER) ORE, COX/I\DOFHREF. 1152768 FETD2NDREETT, €0
(T4 MBE) FEEEVDLGENEESNIEE. BT disk_ioctl B ZFERAL TTREMN S

Jay oA XEmMBELES,

BYTE n_fat

FAT/FAT32/R!) 2 —LEDFAT OE—®DH, COAVN\DEVDLRIEF1EF-IEX2TT, 774
JUKME (0) EEBYGIEIX1(ZHYET, FAT 2 A T exFAT DIBE. CD A VNIFEMTY,
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UINT n_root
FATARY2—LEDI—bTA LI FIIO RO, DA N\DEMGIEIERAK 32768 T.
O AYAX32ITHZAOGNET, TI4ILME (0) BLUENGEIXS1212HY FS, FAT
A A THFAT32 £1z[X exFAT DIFE. SD A NIEENTT,

work
74—y FTOBRRIZERSNSZEENNY T 7~ADRA >4, FF_USE _LFN==3 TNull KA >4
MEESINTVWEEE. BRIEICOBEBTHEENYIZ7HDOAE) JAV I ZWMBLET,

len
N FEGEOEENY T 7DHA X, DEHELCEELFF_MAX_SS THAVENHY FI, +o4aEE
NYID7IZEY, FSATADEERAA ST I a3 VOB Y. 74—< v b TOERANRZEIC
SETLEY,

Return Values
FRESULT : FR_OK, FR_DISK_ERR, FR_NOT_READY, FR_WRITE_PROTECTED,
FR_INVALID_DRIVE, FR_MKFS_ABORTED, FR_INVALID_PARAMETER, FR_NOT_ENOUGH_CORE

Properties
T7A)Lfh I2TAMEA TEESATLET,
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Description

Microsoft #t 12 & o THRITEI N1z FAT EHRICENIX. exFAT < FATARY 2 —LDFATH T4 47
FAT12/FAT16 /[FAT32 (. R 2 —LLEDY SR ADBDAHIZ&E >TRESIN., TALUNEIFABRESL
FtHA, LEN>T, ERRENBRY 2a—LDFATH TR A TIE, R a—LHY A XEVSRE2H A XIC
KEFELET, SIBMTEESNIZFAT 24 TEUSREAY A XDMAEHLENRY) 2 —LETHYNTHLES
&. BE#IEX FR_MKFS_ABORTED TR LFEYT, V5 R4&E707—3vazy b, 271410
TARDEEEYYTEMETY, 7AS—3 2=y DY A XH 32768 /31 FDIFE. B4 XA 100
NA FDT7AIIE32768 131 DT A RV EBELSELET, 7A7—23221=y bOY A INKE
K1gdeE. TARVERADAR—IPRIFETLETH, HZHMY/EZTAHANTA—IREALLE
T, LizhoT, 745 —2320a2=y FOYA XL, AR—IAPEENRT+—T UV ADED FL— KX 7
TY, GBHUDKBEA M L—CDBE, R a—LEIZEEICELDINER I 7L ILIMEREN S5 —
AERRE, 32768 /31 FRLLE (CNIET 74 FTEBMNIGERSAEY) O75—>3>aizy L0y
A XNERENFET,

TA—I Y FTHREBRFSATHYE RS A4 TICBEEMITLEN TS (FF_MULTI_PARTITION =0) .
MD. FM_SFD 73 7 MEE SN TLEWMES, N—T42avhT1s RV EELAKRESEEL. FATHR
Ja—LhNR—F 1o avIiTEfidhiEzd., FM_SFD 755N EESNTLSIBA. FATARY 2 —AlL
TARIDIN—T 43 LB LTHERSNET,

TA—IY T E5REBERSA THERNN—T 42 a3 UBEICE>THED N A—T 1 3 VICEHEMITON
TW35E (FF_MULTI_PARTITION =1) | FAT/RY) 2a—LIEZAR) 2 —LIVEUIT—TILTHEESN
fol—T 42 aVICEREN, FM_SFD 23V 3 ERINET . COBEKTFAT R a—LZERKT 55T
2. MEBRSA T fdisk BRERIIERDNNA—T 423 Y—ILTNHR—T 43 VRETIZHENHY
F9,

MBR. GPT. SFDD 3 DDEET A RV /N—T 14230 T74+—< v rMEXLHYEFT, MBR T+ —
<y MMIFDISK 74 —7w FELEIEN, BE. N\—FT4RXI, AFVA—F.  UTsRVICERASH
F, N—TFT142a30T—TJLEFERALT. MEFSATE1D2ULEDNR—TF 123 VIIRBITEET,
GPT (GUID/S—FT 1 2avT—TJ)) [F. KEBELGRA ML—STNRARAICH LIERENN—T «
a3 nERKTY, FatFs(d. 64 Ev b LBABNEMLGBEIZDA GPT #H/R—~kLET, SFD (R—
N=JOYE—Ta4RY) [F. "—=T 423 RBINTWVEWNTARI I74+—<Tvy FTT, FATHK
Ja—LlE, MENA—TFT142308RKEHEEBL, TARIDN—T 4 2a klFT0VEREA, BE. 78
E—FT 4RI, £T4RI., FEAEDR—IR—T7OYE—AToFIZERESNETS, VATLEREA
TAT7D—HOEAEDLEIE. N—TFT1 a3 BAFLEEAA—TFT12aoBADOEELELIDHEYR—
L. Z0MEHR— S TWERA, — O RATAIK, FEBERAXTHUVR—FXL—DDN—TFT 1
aAVEBELET, N—Ta a3Vl disk ~BEEAD pdrv ITE>THINSNIMERSATELT
RVTEINFET, COLSIBVRATLDEE, N—T 14 IVITFATRY 2a—L#EERT HIZIE. SFD
TA—Iy bHBELTULET,
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Example
/* Format default drive and create a file */
int main (void)

{

FATFS fs; /* Filesystem object */
FIL fil; /* File object */
FRESULT res; /* API result code */
UINT bw; /* Bytes written */

BYTE work[FF MAX SS]; /* Work area (larger is better for processing time) */

/* Format the default drive with default parameters */
res = £ mkfs (™", 0, work, sizeof work);
if (res)

/* Gives a work area to the default drive */
f mount (&fs, “%, 0);

/* Create a file as new */
res = £ open(&fil, “hello.txt”, FA CREATE NEW | FA WRITE);
if (res)

/* Write a message */
f write(&fil, “Hello, World!¥r¥n”, 15, &bw);
if (bw != 15)

/* Close the file */
f close(&fil);

/* Unregister work area */
f mount (0, “%, 0);

Special Notes:
FF_FS READOLNY ==0, ™2, FF_USE_MKFS==1 DK, COBE#FFEHATEET,
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4, AFEY - FSAN A2 7 —AEH

AEY - FSAN A28 —ABEHIE. diskioh £f-(Effh I2TTA M2 A TEEShTVET, B
BDOER(L, TFAT driver FIT @ r_tfat_drv_if.c ICHEELET,

CNSBEEDEMIE,. TFATdriver FITO7 FU 47— 3> - /— bk (r20an0335xxxxxx) # &L =&
(A

5. ImFETE

TRAT FIT IZinFEREFH Y FE A
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6. oL Tass LA

6.1 MHM=E

HUTNTOTIAF, 7.1 SMERERBREBICESH INIHAER—F (LUE CPU R—FEER)THET S
e?studioMF7ATL Y FTE, FFHUTNLTATSALIF, AEY - ESAN- 42372 —RELT,
SDE—KSDHA—FRSA4/8&E USB FSANERELELDEHAEBELTVWET, &5I12. FREh None
RTOS. FreeRTOS, RIGO0V4 #FERA L=t DERAELTWVET,

— FF a2 A2k No.: ROTAN3852
— FFaADRE2A4 )L :RX 773 SDHI £ a1—/L Firmware Integration Technology: 7 7'

r—v3av/—+hk

— F&Fa A2 bk No.: R0O1AN4233
— FFXaA2VMEAL ML RXT7721) SDE—FSD AE!H— K FSZ 47\ Firmware Integration
Technology: 7 74 —>3 >/ —+t

— F* 24>k No.: RO1AN2025
— FF*a A2 F424 kL : USB Basic Host and Peripheral Driver Firmware Integration Technology: 7
JYr—av/—+

— F& 2142k No.: R0O1AN2026
— FXa A2 %4 FJL :USB Host Mass Storage Class Driver (HMSC) Firmware Integration
Technology: 7 74 —>3 >/ —+

— FF a2 A2k No.:R0O1AN2166
— FFa A2 24 kL : USB Basic Mini Host and Peripheral Driver Firmware Integration
Technology(USB Mini Firmware): 7 74— 3>/ —hk

— FF a2 A2k No.: R0O1AN2169
— FFa A2 44 kL :USB Host Mass Storage Class Driver (HMSC) for USB Mini Firmware
Integration Technology: 7 74— 3>/ —+h
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6.2 EnfE

6.21 SDA—FFRSA/N\ERALEYYTLTOTS L
TOTSLNERTENDE, FAT I7ALNVRTFLI—V T YTEEHELES. TALI MIBELUT7
AIVIEEREA T« 7 LIZHEREN, 2KBDTHFRA T =22 T 7 IVICEERAAFT, TOHR, 7741
ZHALCET, ETRAALET—IEHRBTHEOICT. J7M IV EHRAHLE—FTHBUHAZTET., 77141L0D
NE2REHAHL., TOVSLOEZTAHFNY I 7 TR EHBELET, T—2OABN—HLTLSH
EShETNYHAHLEDT/Nv 4 a2 Y—)L(Renesas Debug Virtual Console) EIZRTRTLET,

x 6.1 TV T aAVY—ILRROELK

FRIRXFF =k
Detected attached SD card. SD h— FDEAZBEAMLE LT,
Detected detached SD card. SD h— FDiREEHRMLE LT,
1! Attach SD card. !!!! SDA—RZEFALTLEELY,
Il Detach SD card. !!!! SD h— FZEIRELTLESLY,
Start TFAT sample YUoINTaT S LEETLET,
Finished TFAT sample YUINTOTSLNEERTLE L,
M TFAT error 1IN BTN TOTSLATIS—IEELELT,

T7A4NLY)—FKISA4 FDEHOT—42IE, r data filecIZEZLTWET, T 74/l kTlE’Renesas¥n”
EVWSXFHNERYBRLEEZAAETT, AL T—2(FE5T 2KB (2048 /81 +) T, BEIZHL T,
CHT—ABLUMIET S~ 0OFILESIZE 2REL T E &L,

UL TOTSLIZTHEASATVWSELEAKIUTOELSY TY, RTOS DFEAFEICEHL ST NE
NBFRLCTY, = L. FreeRTOS 8L U RIBO0OV4 (TR R Y ELTEITENET,

%k 62 77055 LDELBEY

WEAE None RTOS T® FreeRTOS T® RI600V4 TD
A% 2 2 B4 22 E#A
AL main() main_task() main_task()
FTINA REEH7 4 KJ)L | idle_sdc_detection() | idle_detection_task() idle_detection_task()
TFAT FIT API 17 tfat_sample() tfat_sample_task() (® tfat_sample_task() ™®

I AR EERTRICHMEIEZEZTOINETIN, Yo TN TOT I LOBRILEZEELEBLTVET,
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6.22 MNEIJO— (SDHh—FFZA4/)
SDA—RKRSANEZFALE-Y>ILTOSSLONEBDO—ETROEESY T,

- )
v

T = EAHML

'

AT LA <2 HEt

'

TINA R - KT A FEE

AT 4 THRH
No

77 AN AT LEEEEZ E#HT 5 (f_mount)

'

T4 L7 b EERT B (f_mkdir)

v

77 ANEERLEEAHKE— FTH L (f_open)

v

F—R% 7 7 AIIZEEZAE(f_write)

v

77407 B L %(f_close)

v

AU E—RFTT7 74 ILEE < (f_open)

v

Tr7AINTRA > RE 774 ILDEBAIZE  (f_Iseek)

v

FT—RETFAIALEMES(f read)

v

77407 B L %(f_close)
[

6.1 HoINTOTS5L (SDA—FKKS4/\) OMNEIO—
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6.2.3 USB FSANEFERALEYTILTATS LA
TS LNREFTENDE, FAT 7MLV ARATLAIT—=H T T7EEHFLET, T4LY IEXUVT7
AIIFEEHEA T4 7T LEIZERESN, 2KBDTFRA T2 E T 7AIVICEERAHFET, TDE., 770l
#ZHALET, EEFRAAVET R 2ERTHE=0I2, 7274 LEZGAELE—FTBUHEET., 72711LD
ABRERZFZAHL, TOTSLDEZTAHNY I 7 T—REERLET., T—FOREBN—BLTLSEH
EShETNYyHLEDT/Nv 4 a2 Y—)L(Renesas Debug Virtual Console) EIZRRLET,

£ 6.3 TNAYTAVY—ILRTDEK

RIRXFF =k
Detected attached USB USB A EYDEAZERLELT,
memory.
Detected detached USB USB A EDIREEZRMLE LT,
memory.
1! Attach USB memory. !!! USB AEJZEALTLEZELY,
Il Detach USB memory. !!l! USB A EJ ZIRELTLEZELY,
Start TFAT sample YUoINTOTSLEZTLET,
Finished TFAT sample YUTINTaTSLNEERT LEL,
M TFAT error 111! HoTINTOSSLTIS—NEELF LT,

T7A4ILDY—FKISA FDE=HDT—42 1L, r_data_file.c [CEZL TLVET, FI4+I T
[X"Renesas¥n’& W3 XFF|Z#BYRLEZFAHAFET, EEFALT—F(XAEET 2KB (2048 /31 k) TT,
WEIZHRLT, SOT—2HLURET ST A FILESIZE ZHREL TLEELY,

UL TOTSLIZTHEASATLWSELEAKIUTOEESY TY, RTOS DFEAFEICEHL ST NE
NBFRLCTY, == L. FreeRTOS 8LV RIBO0OVA (FR R Y ELTEITESNET,

% 64 Ho7NTOYS5LOELEHK

MIBAR None RTOS T®D FreeRTOS T® RI600V4 TD
%4 2R B4 2R B4
WH1E main() main_task() main_task()
FTINA REEH7 4 KJ)L | idle_usb_detection() | idle_detection_task() idle_detection_task()
TFAT FIT APl £47 tfat_sample() tfat_sample_task() (¥ tfat_sample_task()

T BREERTRICHRGIEHETOIRETIN, Yo ILT0T S LOERBIEERBELERBLTVET,
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624 MEIO— (USB K34 /Y)
USB FSANEFALLY Y TNLTRT S LOREIO—FTROESY TY .

- )
v

T = EAHML

'

AT LA <2 HEt

'

TINA R - KT A FEE

AT 4 THRH
No

77 AN AT LEEEEZ E#HT 5 (f_mount)

'

T4 L7 b EERT B (f_mkdir)

v

77 ANEERLEEAHKE— FTH L (f_open)

v

F—R% 7 7 AIIZEEZAE(f_write)

v

77407 B L %(f_close)

v

AU E—RFTT7 74 ILEE < (f_open)

v

Tr7AINTRA > RE 774 ILDEBAIZE  (f_Iseek)

v

FT—RETFAIALEMES(f read)

v

77407 B L %(f_close)
[

6.2 o F)LT7O45 5L (USB FS4/\) OB O—
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7. 8%

71 ENMEMERRIRIR
AFTE 21— ILOEBEERRREZUTIZRLED,
= 7.1 EMERERRIRIE (Rev.3.04)

= kS

MEMRIRE L3R HR Ty a=y A& e?studio V7.1.0

cCav/i(35 IR HR T LY kA=Y XAE C/C++ compiler for RX family V.3.00.00
AVNRALFToay  HERBREDOT 74U FEREICUTOA T3y
Z BN
-lang = c99

IVTATY JDRLVIVTAT Y

EDa—-/ILDOYEPY3Y | Rev.3.04

FEAR—F Renesas Starter Kit for RX231 (£ £ : ROK505231SXXXXXXX)
Renesas Starter Kit+ for RX65N-1MB (E! 4 : ROK50565NSXXXXXXX)

RTOS L

x 7.2 FEFESRIRIE (Rev.4.00)

I5H SES
MEMRIRE LWAHRXITLY bB=) X8 e? studio V7.7.0
IAR Embedded Workbench for Renesas RX 4.13.1
Cavi43 ILARHXI LY ba=9 X& C/C++ Compiler for RX Family V3.02.00
AVRALFToay HERRBROT I+ FEEICUTOAX T a v s
=W
-lang = c99

GCC for Renesas RX 8.3.0.201904

AV LA Ty  HERRREDOT 74 FEEICUTOA T3>
Z BN

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.13.1
AVNANAToay  RERBEREDT 74U FERTE

IVTATY EvIIoTATU)MLIOTATY
EDa-ILDYEDIY Rev.4.00

FERAR—F Renesas Starter Kit+ for RX72M (B4 : RTK557 2MXXXXXXXXXX)
RTOS FreeRTOS V10.0.00

RI1600V4 V1.06.00
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® 7.3 EFHERIRIE (Rev.4.01)

IHH AE
RAERRIRE LAHRILY bO=9 X& e?studio V7.8.0
IAR Embedded Workbench for Renesas RX 4.14.1
Cavinn{43 IR RI LY bE =Y RE C/C++ Compiler for RX Family V3.02.00
AVRALF T3y  HERRKROT I+ FEEICUTOA T3 v %
BN
-lang = c99

GCC for Renesas RX 8.3.0.201904

AVRALFT T3y HEREREOT 74 L FEEICUTOA T3y
ZiEm

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.14.1
AVNANA T3y RERBREDT 74U MERTE

IVTATY EvVIVTAT7U)MLIVTATY

EVa-ILOYEDaY Rev.4.01

#FERAR—F Renesas Starter Kit for RX231 (B8 : RTK55231XXXXXXXXXX)
Renesas Starter Kit+ for RX64M (E £ : RTK5564MXXXXXXXXXX)

RTOS FreeRTOS V10.0.00

RI1600V4 V1.06.00

* 74 BIFHEZRIRE (Rev.4.02)

IHH AR
MEMRIRE LWAHRXILY =9 RE e? studio 2020-07
IAR Embedded Workbench for Renesas RX 4.14.1
Cavi43 ILARHXIT LY ba=9 X& C/C++ Compiler for RX Family V3.02.00
AVRNALFToay HERRBROT I+ FEEICUTOAX T a v s
=W
-lang = c99

GCC for Renesas RX 8.3.0.202002

AV LA Toay  HERARREDOT 74 FEEICUTOA T3>
% BN

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.14.1
AVNALF Ty HERRBREDOT 74 L FERE

IVTATY EvJIOTATUI) MLIOTATY
EDa—-ILDYEDIY Rev.4.02
FERR—F Renesas Starter Kit for RX231 (B4 : RTK55231XXXXXXXXXX)

Renesas Starter Kit+ for RX72N (B4 : RTK5572NXXXXXXXXXX)
Renesas Starter Kit+ for RX72M (E £ : RTK557 2MXXXXXXXXXX)

RTOS FreeRTOS V10.0.03
R1600V4 V1.06.00
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® 7.5 ENFHERIRIE (Rev.4.10)

IHH S
HERRIRE ILERHRI LY FAZSY RE e? studio 2023-07
IAR Embedded Workbench for Renesas RX 4.20.3
Cavinn{43 IR RI LY bE =Y RE C/C++ Compiler for RX Family V3.05.00
AVRALFToay HERRBROT 74 FEEICUTOAX T a v s
BN
-lang = c99

GCC for Renesas RX 8.3.0.202305

AVRALFT T3y HERKEREOT 74 L FEEICUTOA T3y
Z BN

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.20.3
AVNANA T3y RERBREDT 74U MERTE

IVTATY EvVIVTAT7U)MLIVTATY
EVa-ILOYEDaY Rev.4.10
ERAR—F Renesas Starter Kit+ for RX65N-2MB (24 : RTK50565NXXXXXXXXX)

Renesas Starter Kit+ for RX72N (£ £ : RTK5572NXXXXXXXXX)
Renesas Starter Kit+ for RX72M (E £ : RTK557 2MXXXXXXXXXX)

RTOS FreeRTOS V10.4.3
RI1600V4 V1.06.01
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72 cSTNYa—F44

(1) Q:AFITEDa—iLE 7Oy MMIEBMLELEAN, EILKFEFTT S E TCould not open
source file “platform.h”] TS—AFEELZET,

AFITED2—AMNTADY MIELCEMENTOGEWAIEENHYES, TR Y kA
DEMAEZE CHERECZE N,

e CS+ZERAL TSGR
FFUr—ar/—bRX 773 CS+IZHAAL A% Firmware Integration
Technology (RO1AN1826)]

e e?studio ZFERAL T 5HE

FFUr—ar/—kRX 7731 e?studio IZ#AIAL A% Firmware Integration
Technology (RO1AN1723)]

Flz. RFITEDa2—LEEATHEE. R—FYR—rRXyT7—PFIT EV2—IL(BSP ®
Ta—H7aT Y MIEMT ABHENHY FF, BSPED 21— IILDEMAEIE. 7TV
r—vav/)—k IIR—=FKHR— kv —CF D 1—)L(RO1AN1685)| BB LTL S
LY

(2 Q: AFITEDa—LETADY MEMLELREA, ELFEFTTSHE This MCU is not
supported by the currentr_sdc_sd_rx module.] TS5 —hAFELET,

EBMLEFTES2—ANA—HTODcH bDE—4y h T84 RIZHIEG L TUWEWATREME
NHYET, BMLEFITESA—IILORETNA REHERLTLESLY,

B) Q: AFITEDa—)LETODY MIEBMLELEN, ELNFRFEFTTRETD T4 TRELH
EOoTWAEDIS—AERELET,

A: “r_tfat_rx_config.h” 774 IILDHREMEHIEE->TLSAEEELSHY ET, “r_
tfat_rx_config.h” 77/ L ZHR L TELIMEZRE L T =&, FFMlE 126 a2/ 1ML
BORE] 2B LTLESL,

4) Q:HFHRELTULWRWMGERET HIEENRELET,

A:IELL WmFREMTIODATOWEVWARENHYET . RFTED 21— L EFERT HEELHF
RENBLETY, .#ﬁ"ﬂi(i 5 ImFEREI EBML TS,
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8. ZEKRXI AV

A—H—XT=ZaFI)I:nN—FKHz7F
(RFOEBRZEILFHR ILY FAZGRR—LR=UNEAFLTLESL, )
TOZANTYITTFT—hr/"TUV=ZHIL=Za2—X
(RFDEBRZILRHYR ILY FAZHRR—LR=UN5AFLTLESL, )
A—H—X7=a7) : HAXREE
RX 7731 CC-RXa/4 5 1—H—X<7v=a7)L (R20UT3248)
(RFDOEBRZEILFTHR ILY FAZHRR—LR=UNEAFLTLESL, )

TOZHALT Y TT—EOREIZDNT

o FHZALTYITF—FrEHYEHA,
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ETRCEk

HETAR
Rev. 1718 R—T Ak
1.00 2010.10.08 — IRFAT
1.01 2012.09.01 — RX210 xti
1.02 2013.11.08 — FXxaA hDBA MILEEE
EHREER
5S4 J51)Y—XIZ Fatfs DEEERTZEMN
1.03 2013.11.30 — A—TUIY—RDAR—Z/N—2 3 % V0.06—V0.09b
IZEE
3.00 2014.04.01 — FIT €Y a— L3k
3.01 2014.12.28 — RX71M,RX113 [Zxt &
FITHxm 274 IILEEB#HFRLELT
3.02 2015.03.01 — RX231 2%t
FITAxm 274 ILEBHLELS
3.03 2016.10.01 - RX 77 2 JIZxib
FITAxm 274 ILEBHLELS:
3.04 2018.11.30 - 2.4 #IPREIE Real Time OS FAKMDIEEEZEML
FL 1

5702 b, 6.418% #EBMLEL.
FITEAxm 274 IILEEHFLELT

4.00 2020.2.25 - RIEAEESAITSURAMINSOY—RO— FBRIZEER
A—TY—RDAR—R/N\— 3 2% V0.09b—V0.13¢
IZE&E

LITFOa /A T2
- GCC for Renesas RX
- IAR C/C++ Compiler for Renesas RX
LUTF® RTOS 2%t (USB mini FIT AT 5 7/34
A& <)
- FreeRTOS
- RI600V4
e s TR_TFAT_| ZHIR
Y —R|Z Fatfs DEVFHERTZEMN
Yo INTa5 S5 L% RTOS AICEDH
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WETHE
Rev. #17H R—T I S
4.01 2020.7.27 - s LLTFOREA T4 712w

- eMMC
- Serial Flash memory
CUTDEREATAT7ITRHLI+—7y MR
(f_mkfs) %3EMN
- eMMC
- Serial Flash memory
-t 294X 4096 /A FIZHIG
- USB mini FIT ZfEMA9 5 T7/31 R ELLTF D RTOS M
HAEHEIZHIE
- FreeRTOS
- RI600V4
4.02 2020.9.10 - CUTDEREATAT7ITRHLIT+—7y MR
(f_mkfs) %3EMN
- SD
- USB
4.10 2023.8.31 24 MAMFTED2—ILOEREX]
=TIV —RADR—=RX/\—2 3 2% V0.13¢—V0.15 I
rE
FITAxm 2714 )LEEH LELE
FTEIOS Y FDEM,
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HAECHERALEDFESEIE
CCTIE, S aVERLRISERT S MEALOEESE] ITOVWTHBALES, BAOHEALOIESTEICOVTIE. AFFa1 AV MSLUTY

ZHALTTT—rESRBLTIESL,

1. BHEINE
CMOS #EDEY RV DIEIFHESRHLEZOA T T EZEL, CMOS HRAFRVHERICE > TY — MERIRIEZE LD EAHY ET, EROR
FOREIZIE, SHAEFRAICERALTCOIEBERD FL—OIHTUr—X BEHOREH,. B/ —RXLGEEFAL, MAILTIRICET—
REBLTLESVD, FT3RAFvIREICHELIZY., HFEM-Y LBEVTLESL, Fz. CMOS #RZERE LI=AR— FIZDOVTHRB%KOEK
WELTLESL,

2. EREABOLE
ERFART, RREOKEFTETT ., BRFARICE, LSIONBEROKEITEETHY . LEREDBRELEFIHFOREEITETT . S
Yty MEFTY Y FFHRGOEE, BREANS Yty FAEMICHLETOLM. HFORKEBERIETEERA. RKRIC. AE/T—F>
Yty MgEEEFERAL T Y b 2ERDEE. BREANSUYELY FOMNS—EERICET 2ETOHME. HFORBIIRIETETELA.

3. BRAIBICBITHANES
LEZUGOERNLT TREDLEFIZ, AREBOABATLT vy TEREANLGVTLEEL, ANEBOARATLT v TERISDEFEAIC
&Y, BEEESIEECLY., REERSRNABRFEZLLESELYTEIEEAHYET, BRPIC TERA IBHICETIANESI 22WT
DEBOHDIHRE. TORBTEFOTLIEELY,

4. RERHFO0RE
KERAWFIE. TRERBFOLE] TR TRELTE S, CMOS BIZDANHFDOA VE—F VR, — MBI, NAAVE—F LR ELS
TVWET, REAHFEFABRECEHESE I L. FHRRICLY., LSIADBO/ 4 XLEMMESh, LSINSBTEBERNANY. ANEBLRH
ShTERBEEZRIIBEAAHYET,

5 2OvYIZ221T
Uty bEEE, Ay IDRRELEE. VEy FEERLTCESY, TOJSLETHOV OV IUYEBEZRE, YIYBZXRI OV IDNREL:
BICUYBRTLLEEN, Yty M, NEBRIRF (FRENAHBRIRER) 2AVV-70v 0 THEZFKBRT SV ATATIE, 7Y INR+HRE
Liztk, Uty FEBBRLTES N, £, 7O 5 LOFRPTHBRKRT (FLENMBRIRER) 2AVV-7097(CYYBZSEHEEE, Y1V
BRAEDIOYINTRRELTHLEYIYBEZ TS,

6. ANImFOENIKRR
AR/ A XPRGFRIZEDEREAERBEORRICHEYETOTEELTLLE S, CMOS #ZDAAN/ 4 X EISRAEL T, Vi (Max.) »
5VH (Min.) EFTOEFEICELEFDLSGHEE, RBELZSISECIBADLHYET ., AALRILANBEEDHEIFELEEHA. Vi (Max.) HH Vi
(Min.) £FTOMEEZBBT 2EBBHMERICF v 2T/ A RXBENRALHEVESITHERALTLLESLY,

7. UY—TF7FLX (FHMEE) 07/ XELL
JH—T7 LR (FHEE) 7 ERE2IELET., 7 FLREEICE, FROMBEHAERCEYMFFOATWS UF—T7 LR (FH%4E
) "HVYET. CADDT7 FLREFIEALEEZDBEICDONTIE, BETEFHANDT, PIEALBEVESIZLTLESL,

8. HAEOMEIZDONT
HEORLGDIURICEFETIHEEE. WEHLATLICORTLIHERRERREL TSV, ALIL—TDIAaVTERENES L, T35
DAAEY, LATIMRE—VOEEBLREICEY, BEROFMHEOHE T, HHEE, BEY—DU, /A XWE. /1 ESFHELENRLEDIHEN
HUET, BENIESHRICERTH581F. BAORRBTLICVRATLFHERBEEMBL TS,



1.

10.

1.

12.

13.
14.

SaEE

>
—

=]

AEHICRBEINEER., VI bz 76LU o ICEET S1EHRIT. LEERRIOBES. WARZEHBETIEOTT, EE. VI L
VITEBEVIALICEET 2EREERT S84, BEHROBEEICENT. BEHOBE - VATLERIACESL., ChALDFERICERELTE
LB (BEEFLEIEZBVTNICELBELEA#FET, UTELTY, ) ITEL. Ak, —t1Z0EFEZAVERA.
LUHATFLEAEHCRHINEERET 4. B, £, 7AJS54L, 70TV XL, SRAEBRGSOBEROERICER L THEE LEE=E0HH
., EEETOMROMMMEEICHT 2BEELEIASICETAIHEICONT, S1tE, ASORIEETIHBOTIELEL, £L-EEXEEESLDT
IEHYEEA.

LE, RERICEDETLUHELEE=ZFOHHIE. ZFETOMONMMEEREZASHLETIIOTEHY FRA,
LHMIEFMEAAALEBROBEA. Wi, BRE. FA. BHTOMOTAZTSICHEY. E=HREORMOAMAICET IS5/ o ANREL
BRBE. BARTM U ARBOHKS L URBEBEHROBECENTIT>TLEEL,

LR E SHFLF—BEEDLT. Bl RE. GE. UN—RITZTYLY,. TOM., TEDIERLENTLEED, M2 RE. &
E,BH UR—RIVSZFYUTFICIYELEEEICEL, SRk, —UZ0EEEEVERA,

LE, SHBSKORBEKEE MFEKE] LU (BREKE] CHBLTEY. EREKEF, UTITRTARICHANMERSADE I LEZER
LTHYFET,

BaEKSE . O EFa—4, OAHESR. BISHES. SHREMES. AV, RE. THEMEH. —V s, E2RAo0Ry %

EMEKE  EEE (BEE, EH. LM% . EFE (S5 . KFREEHE. SRERER X TLA, FBERLHHEES
LHBMRIE, T—2P— MEICLYEEHEM. Harsh environment AITEREEZEL TS LD ERE. EELES - SRICRTERIFITEMEDS
i3 - VAT L (EMHFEE. AMRICIEOAAERATEIEL0%) | L LAEEREMMNEZTERESEIHTNOHIHE - VAT L (FHE
B/L. BERHE. BRFAFHHORTL, MEMEIEORTLA, TS50 FPEBRIRTL, BEEHEBS) ICERASNDIELEZERLTELY. Thd
DAFIZERATHICLEIRELTOWERA, EA, SUHABRELTVWRVARICHHBEFZEZFEALLZCEICEYEENAELTH, SE—1ZD
EEEAVFEEA,

HowBDEBERURE, NBRENSDREMUE 100%FRIESNTVEIDITTESY FA. BHN—FIZT7/ VI Iz 7HAICEEFY
TARENEARAENTNDHEDEHYETH, ChITEoT, B#E. X2V TBBHELIEE (SHERFLEFLSHASAERIATY
BUVRATLIZHTBZRETZ VR - FEMAZEAFITN. ChICBYFEEA, ) MoELZBEEZASLOTEHY FEA, SitE, SHEUIE
FESHBERNFERINEHLPDVATLN, FEARE. BB, 91 LA, FH. NnvFJ. T-2OBEEFLEIHBEFOMDORELBAT
B (THEBMHME] EVWET, ) ITE>TEEEZTRVILERIELEFRA, SitE. BBURBEICERLEEIAICBEEL TELEEBEIC
DWT, —YIEFEZEVFRA, Tl BEFICBVTROLNIBYICENT. AEHBLULSHN—FHIZ 7/ VI Iz 7HRRITONT. B
HELUBTEAMNEDERICET ZRIELLVICE=ZEOHEFNZRELLV LORIEZED. ATELEEROVIEZRIELTVEEA.
LG E CHAOKRIE, BRFORSER (F—42>— bk, A—F—XT=aTFI, FIUr—>3>/—b, EEENY RTvYICREHO TEE
ETNRARADFERALEO—BWGEESRIE] %) #REOL, YHIEET IRAER. BEESRETHE. KMEE. REZFGHZTOMBEESRMGD
HENTIHERACESL, BERHOEAZBI TUHARE CHEASAEEAOME. BBEOFESSLUERICOETFLTIE. S4E. —9
ZTOEREAVERA,

LE, SHAEUSKOSKES S VCEEEORLICEHOTVETN, FEAXRURKEHIBETHENRKEL-Y, FAFHICK>TIHBREELEZYTS
HBENBYET, T, BHERE., T—2 P — FHFITBWTEHIEEM. Harsh envionment MITR R EFERL TS LD ZERE. MREHREEZ
ToTHBYFEEA, RICHHEIOHREFIIBHENELEBETHOTH. AFER, AKEHTOMUHSMBEZZELIBHEVELES. BF
BROBEICENT, TRE. ERAKSG. SBEHLEHFOREFHBLIVI—DU T NEBE, BEHOBE - SRATLELTOHGRITE
ToTLESWL, BT, Y420V T b 7I(E. BRTORIETREL 0. BEEOHEE - DXTLLELTORERIIEHEHROEETIT-T
&L,

LHUFTOBREESHEOHMOEFTL L. AREMN LT UHEXROETTHHEGEL LI, CHEAICELTEK. BEOMENEE - £/
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