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T74L R—=27T0T5 L Fatfs R0.15 (#—F >V —X)
VAT LA FS4 TH8 =X 10
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FAT32
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MICERSINET ., 1—HFIXFF_FS_TIMEOUT'DEZEREICEERIGETT,

= 1.4RTOS XIGICBEET S FatFs REA T3 >

EE EREDHEIE EREDTLR TIAIME
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(5) 74— FHAE
f mkfs() APl DBENEDZEZL 74— v MERRODAELZEIRLET,
R 1.7 74—<y FEEEICEEET B FatFs Sk T a >

EE EERBEOHEE EEEDOELK T4 ME
FF_USE_MKFS 0 f_mkfs() API 3 0
1 f_mkfs() API B %)

1.2.4 RTOS xths
AL, FreeRTOS & U RIBO0V4 (23t L TLVET,

(1) RTOS ERFDENMEE

RTOS DI FRARIENMEHEERET 5=, FatFs D& APl [&. —#ZBKE. R a1—LlzxtLTY
IV ME (BehElE) AT LIHEHAZBATOET ., EFMICIE. B APIIERTOS D42 1
LT7IOMMIZEZa—TYIREFBALTOVEYT, Ta—Tv 7 X(Ef_mount BEEIZCHIBRHRK S
h., &API OERTERICNEG ETETERICERINET,

WINDIDAPIHZE ST a—TYIANRFEENTLSE, HOE RV LG ENALE LAY 2 —AI
HLTAPI ZETLI-GE. #OOETLEAPIERI a—T v I RAOBMGFHIREICEITL., FatFs 3%
EA T 32D FF_FS_TIMEOUT OERMETHRE LI-FEETHLETS, ENLETLE-APIORY
B, 5 (FF_FS_TIMEOUT) LINIZE a—T v I AABERENFHAICFR OK &, @BRKEh
EM o158 FR_TIMEOUT 2B L&Y,

Casel: FF FS TIMEOUT> HE{th i HBFAE | Case2: FF_FS_TIMEOUT < k5 RS

f mount f mount

| APIIZIXH
L1t APIMERE S KA

| :za2-7vozsmmme
| :za-5vrzmmne

£API VmmeE
b BAPL BIDRZ 7 b BAPL GlOR2 775
R W P

(FF_FS_TIMEOUTZ V) #)

}E 1—F v ABREGD

I a—T v AERETD
(FF_FS TIMEOUTZ U#)

Release

Release__

T
12 KU 2 — LI T 5 HibhieE
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(2) BRthIEID M

FatFs W& API A HEth I 2 BA T 2 &ML FatFs [EA T2 3 V0TIV EAREDR Y 12— LI
FOTERYET,

x 1.8 Bt IO (v - BHthHI IR RE. -« BRth &I AD)

BEATay RLARY 2—L4 BIEBER)a—A
FF_FS_REENTRANT =0 &&

- v
FF_USE_LFN !=1
FF_FS_REENTRANT=08& | _ ]
FF_USE_LFN = 1
FF_FS_REENTRANT=18& | y

FF_USE_LFN I= 1
FF_FS_REENTRANT = 1 &&
FF_USE_LFN =1

7 f_mount, f disk XU _mkfs BB#EREFET, CASDEKERLEARY 2 —LIZH L TEIZY
IS URTHEVLZH, ARV BEIZCEKDBRLRY 2a—LADTIERET TV r— a3 Ul
MEBTHTFHLNTL FZELY,

HE. FatFs Tlk, AEFY - FSAN - A3 TJ1—XABEH. LUV, FOTHEOUYITV Sk
HIZDOWTEMLTOWEREA, TDEH., ThODELANILI/OBEETEHNRII Y Sy MEEZTER
THRLSICEETILENHY FET,

(3) RTOS FIFAKD FatFs sREA T a v

RTOS FAFICU IV SV MEFERERT H120HIC. TFATFIT [XLUT O FatFs €A T a v &8
BMICERELET (ffconfh) . F¥#lF 1.2.3 (3)RTOS &= ELY,

125 AREGOFEREH
AREREIA—T oY —X FatFs #FR—XRELTWET, LEEN-T, FatFs DS54 U AEKEAEDH B F
B&GEEFTHIRELAHY ET,

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

ZTOMDERFHIEFITDOY 7 bz 7HRAFERZNSICERLET,
https://www.renesas.com/jp/ja/lcommon/disclaimers/disclaimer002.html|

FatFs DIRERICEAHLZERICDWVTIE, FatFs Da1—4 - 7+ —S LDFAZE THRETCE 3L,
http://elm-chan.org/fsw/ff/bd/

1.26 TFATFIT ®/N\—2 3 VE#%

TFAT FIT Rev.4.00 LA F N LIETOD TFAT FIT L EENH Y FH A, FatFs D APl D LHENEL
5=-6T9,
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1.3 API D=
TFAT FIT Tl&. LT API B E#FEAARETT, T4/ COERA T a3 VR ETHEATRE.

U, B BEHZEFAD

APl %% Tv ] TRLZET,

EES

£ 1.9 AP %t

API BA%%, EE] | o4+ | BERRFES
TJ74IL TOER

f_open() T7ANDF—T > - ERR 4 v
f_close() 274D A—X v v
f read() 7714 ILDHEAEL 4 v
f_write() T7A4ILDEEAH v v
f_Iseek() J—FIZ4 k- RA 2D, 774 ILOILE v v
f_truncate() T74I - A XDYYEE 4 v
f_sync() FryladIhtz=T—40DT7Iva v v
f_forward() T7A4IN - T—2 &R M) —LT/NA RIZERE

f_expand() T7AIIERT— AT ER/EEINVET

f_gets() XFFDOFAHE L

f_putc() XFDEEAH

f_puts() XFHNDEERAH

f_printf() EXIEXFIDEEAH

f_tell() WED)—FKIZ4 - RA 22 OWB v v
f_eof() 77 A LRIEDHEDNIRG v v
f_size() T7AI - A XDOBF v v
f_error() T774ILDIS—DEEORF v v
T4LY M) TUOER

f_opendir() TALI R)DA—=T Y v v
f_closedir() Ta4LY )OI BE—-X v v
f_readdir() T4LY F)DEAEL 4 4
f_findfirst() TALY R)TI7AILERR

f_findnext() RIZ—HBT D77 ILERE

T7ANITaALY F)ER

f_stat() T74I  AT—B ADEE v v
f_unlink() T7ANIT 1LY R OHIBR v v
f _rename() FZ7A4NMIT4 LY F)DRZRER - BE 4 v
f_chmod() T7ANT4 LY F)DEEDER

f_utime() T7ANMTALY F)DRAALRATDER

f_mkdir() TaLY ) DER v v
f_chdir() ALk -T4LY FIDESE

f_chdrive() ALYk FSA4TDERE

f_getcwd() AL b -T4LY FM)DOEE
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R a—LEB/ORXTLEK

f_mount() J—9 )T DOEE - Bk v v
f_mkfs() WEBRSATDI7+—< v b v
f_fdisk() ME RS A TDHE

f_getfree() R 21— LEEEEHEOIME v v
f_getlabel() R 2a—LIRN)LERE

f_setlabel() R 2—LIRN)VEERK

f_setcp() FTOT47Ha—F - R=CHHRE

14 AFY - FSAN- A3 71— ABEHOBE

TFAT FIT @ API B8#1Z, UTFOA—LALBSEERALES. LAL, ChodB%E7 TUr— 3
VTGS LAIMSFUH S HNTLIZE,

£ 110 AEY - KSAN- A2 7 —RBEH

A—LA)LEE#E 5 EA
disk_initialize() FS4 TD#HAE
disk_status() R34 JTDIRERE
disk_read() T—RDHEAEL
disk_write() T—ADEZFAH
disk_ioctl() ZOHD K5 A THIEH
get_fattime() BT - BZIDEGE
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1.5 #HIREIR

(1) TFAT ORER T/ X&, TFAT &KUY FREBTI—YNERTILTOFIT THR—FSATWST
NARTY, BFITORETNARAEENENOT TV 5r— 30/ —rEZELIEEL,

(2) TFAT FIT % RTOS L#AEHETHEAT 554, A—R Ly FATAPI £FRAL T EEL,

(3) f_mount, f disk XU mkfs B#IEIFE LR 2 —AICHLTIVIV SV FTREHY FRA. FH
THGEE. TV r—2a VAITHbEEE LEHhERY FHA,

(4) TFATAFH TUTOZERE#HEFERALTULET,

- memset, memcmp, memcpy,

- malloc *® | free &

¥ : FF_USE_LFN==3 D&
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2. API&E#R
21 N—FOzT7DEXR
L

22 VI b TDEXR

COED2A—ILEFLUTOFIT EDa—LIZKELTULET,

® LRHRKR—KHYR—r/y4s— (r_bsp)Rev.5.52 LIk

® M3S-TFAT-Tiny A€ » K54/ 4227 —REPa1—)L (r_tfat_driver) Rev.2.40 L1 E
® CMT E ¥ a—/L Firmware Integration Technology (r_cmt) Rev.4.40 Ll
°

R T LB A TEY 21—/l Firmware Integration Technology (r_sys_time) Rev.1.01 L1 E

23 HR—rEINTWBY—ILFI—V
AFTEDa—)LIE 171 EHERIRE] ISRTY—ILFz— U TCEBEEREFITO-TULET,

24 FERTDENYRAHNT S
TFATFIT TREIYRAHAY B EHEALER A,

25 ANYSAITFAL)L
APIFEUH LEAEY = RSA/N - 4 U8 T T—REZ(L ff.h, diskio.h IZBHELTLNET,

2.6 O INT ILEFDERTE
TFATFITaAY 74 FalL—33> - 4723 VvDREF., r_tfat_rx_configh TIFTFLWET @,
FatFs DR A T 3 VEEE. ffconf.h TITLET,

¥ TFATFIT Rev.4.11 TIXEREAMRELERAH Y FHE A,
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27 aA—FKH4 X

AED21—I)LOROMHYA X, RAMYA X, RRERARZ YA XETRIZRLET, RX100 > 1) —
X. RX200 ~1J—X, RX600 )= oXFRLT1 TS AT OBHLTLET,

ROM (21— RELUEHK) & RAM (FO—/NLT—4) OH 4 X(E. ELFED 2.6 22/34 LEDE
Bl DAVI«4Falb—varv -FFoavitkoTRFYET,

TROEIFITEEHETHERELTLET,
EPa—I)LY)EY 3 ir tfat_rx Rev.4.11
3 2184 5/3—2 3 : Renesas Electronics C/C++ Compiler Package for RX Family V3.05.00
(MERRRBEOT 74U FRFEIZ-lang = c99"4 T 3 > #iBM)
GCC for Renesas RX 8.3.0.202305
(MERRBRBEDOT 74 L FEEEIZ” -std=gnud9"4 T 3 > %3810)
IAR C/C++ Compiler for Renesas RX version 4.20.3
HEFRRREDT 74 L MERE)
AVTadb—2avAToar: TIAIEE

ROM, RAM 8 & UR Ay Da—FKH (X

FRAEY

Renesas Compiler

IAR Compiler

RX113 | RoM@® 6,516 /34 k 7,688 /34 8,658 /31
RAM( 26 /84 8734 b 56 /54
R By 4 192 /N4 K - 348 /A k

RX231 ROM®) 6,517 /3 k 7,688 /3 8,658 /31 k
RAM(®) 26 /81 + 8/3A k 56 /N1 bk
R By 4 192 /N4 K - 348 /A k

RX65N | RomE® 6,517 134 k 7,688 /34 k 8,660 /31
RAM®®) 26 /31 + 831 + 58 /81 b+
2By H@E 192 /31 k - 352 /54 +

3 : TFAT driver FIT €22 — )LD ROMIRAM/R A v 7 H 4 AREENTULET,

R20AN0038JJ0411 Rev.4.11
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2.8 TFATFIT DEER

TFATFIT CHERATAEERLFUTICRLET(CI9 DIHFE, FITIXCO ZFERALET),
% 21 TFAT OHE!

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

Ffz. TCHARFEREICLYELEL. UTOKSICRERINET,
- FF_USE_LFN && FF_LFN_UNICODE = 1 ®i8&(& WCHAR

- FF_USE_LFN && FF_LFN_UNICODE = 2 ®#§ &4 char

- FF_USE_LFN && FF_LFN_UNICODE = 3 ®i5#& (& DWORD

- EREUSDIZEIE char

2.9 TFAT FIT O#&&1K
DY aUTIE, TFATFIT CERT A EERICOWVTEHMAICERBEALED,

291 FATFS— D74 ARTL ATy MMESERK
FatFs #:&KIE. RBEBRSA TIWELZD—HVTYTZHEEFELET, Chix,. 7TV5r—Lar - 70
TS5 LIZE>TEIYETON, f_ mount BEEZERA L TEFELIEIEFHEBRINET,

COBERDANET TV =23y - TAYSLMSERTHILIETEEE A,
LIFIZ FatFs #&AD A U /N\OFMERLET,
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
R20AN0038JJ0411 Rev.4.11 Page 16 of 74
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#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
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;

292 DIR- T4 LY MY AT xH FEER
DIR#E&ERKR (Fa4 LU R ATz M) IF. TaLYM)IZEETEZT—2ZREFLETS,

FT4LY FYIZEET BT—42I(X. f opendir & U readdir %k &k > T DIR #E&KIZEIMEI T T,

LUTFICDIRDAVIDHMETRLES, COBERDA VNEFT TV r—2a3y - TATSLNLER
THELEIETEERA

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 (O0xXFFFFFFFF:Invalid) */
#endif
#if FF_USE_FIND
const TCHAR* pat; /* Pointer to the name matching pattern */
#endif
} DIR;

293 FIL- 774 ATy FEEK

R20AN0038JJ0411 Rev.4.11 Page 17 of 74
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FILBER (J7AN ATz HR) FIT7AMILOREFRIFLET, f_open BIEIZ &k > TR S 1L,
f close BB K > THESINTT., COBEERD CbI’ZBR W =AVNEFFTTU5r—ay - TFOdS5 Lo
LEBETHILIITEFERA,

typedef struct {

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

BYTE flag; /* File status flags */

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

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

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

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

(O: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) */
#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;

2.9.4 FILINFO- 774 - AT—% AE&EK
FILINFO #&{K(E. f_stat()B & U f_readdir()BAIC L > TREIND T 7 M IILIEBREFRFLET,

typedef struct {

FSIZE t fsize; /* File size */
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 */
#else
TCHAR fname[12 + 1]; /* File name */
#endif
} FILINFO;

295 FFOBJID- #7724 +ID EEY BTIHFRDEEAK
FFOBJID #E{KIL. #T7xz4o FID LEY L TIEREZREFLET,

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

R20AN0038JJ0411 Rev.4.11 Page 18 of 74
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DWORD n_cont;
DWORD n_frag;
DWORD c scl;
DWORD € Silzey
DWORD c ofs;
#endif
#if FF_FS_LOCK
UINT lockid;
#endif
} FFOBJID;

/* Size of first fragment - 1 (valid when stat ==
3) */

/* Size of last fragment needs to be written to
FAT (valid when not zero) */

/* Containing directory start cluster (valid when
sclust != 0) */

/* b31-b8:Size of containing directory, b7-b0:

Chain status (valid when c_scl != 0) */
/* Offset in the containing directory (valid when
file object and sclust != 0) */

/* File lock ID origin from 1 (index of file
semaphore table Files[]) */

2.10 TFAT FIT E#

SOEIVaVTIE ERTDIEHCOVTEHMICHALET . UTOEHIEFhICERSATLET,

2.10.1 FRESULT - API BI% &= Y) &

APIBA# O RYEIX. enumBTEEZEEINET,

typedef enum

{
FR OK = 0,
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_FILESYSTEN,
FR_MKFS_ABORTED,
FR_TIMEOUT,

FR_LOCKED,

FR_NOT ENOUGH_CORE,
FR_TOO MANY OPEN FILES,

FR INVALID PARAMETER
}FRESULT;

/* (0) Succeeded */
/* (1) A hard error occurred in the low
level disk I/0 layer */

/* (2) Assertion failed */

/* (3) The physical drive cannot work */
/* (4) Could not find the file */

/* (5) Could not find the path */

/* (6) The path name format is invalid */
/* (7) Access denied due to prohibited

access or directory full */

/* (8) Access denied due to prohibited
access */

/* (9) The file/directory object is
invalid */

/* (10) The physical drive is write
protected */

/* (11) The logical drive number is
invalid */

/* (12) The volume has no work area */

/* (13) There is no valid FAT volume */

/* (14) The f mkfs () aborted due to any
problem */

/* (15) Could not get a grant to access
the volume within defined period */

/* (16) The operation is rejected according
to the file sharing policy */

/* (17) LFN working buffer could not be
allocated */

/* (18) Number of open files > FF _FS LOCK */

/* (19) Given parameter is invalid */

R20AN0038JJ0411 Rev.4.11
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2102 771 LR IER
LD <4 OlL FILINFO #:&1AD fattrib A VN ZHRFESNBI3EZEY FORBERLET,

= 22 D74 ILEHERO< Y O

£ ¥R {[E] =X’ 3

AM_RDO 0X01 | 2ODI7Z59Dty bEhTWBEE., RETE2IT7AMILERIETALY b
JIEFEAHLERATHSIZEETRLET,

AM_HID 0x02 | SDI7ZTMEY FSNTWBIIEE, RETEI7MIL(FRIETaLY
FDNIBLIZ7Z7AIL(ERET«4LY F))THBHEEZRLET,

AM_SYS 0X04 | 2DI7S59MEY FSNhTWBIGE., RUT 27 7MIL(FERIETa LY
FPNESRTFLIZ7AINFERETALY M) THEIZEERLET,

AM_DIR 0x10 | SDI7ZT9MEYy FEINTWWEEE, TALIV MITHSILERLE
ER

AM_ARC 0x20 | CDI7ZTMEY FSNTWBIIEE, ZBTEHII7MI(FRIETaLY
FNDNET—HhATTHEIZEERLET,

2103 T4 R - AT—2ADI=HHO<o 0O
hoNDTHOEDSTATUS BUCHBEINBZTA RIDAT—ERERLET, AEY - FSA4/1N- A
VA —RBIEEY LI OEFREL. HEETFATFITIZELET,

R 23 TA4RY - AT—RADEHO<IH O

AT

]

LS

STA_NOINIT

0x01

ZDI75TMF. TARIESATHPEESATOENI EERL
9, SDISTE. DRTLYEY M, T4 RVEYE L,
disk_initialize BE$ D K EABFIZ v k Sh. disk_initialize BI$h D K Th
BFICO )T EShET,

STA_NODISK

0x02

DIy FENTWSRIGE, R4 JICREATATHE
ASNTWEWIEERLET, FSATICHRBEATATHEAS
NTWBEEE, COISTEF0V7EhET,

STA_PROTECT

0x04

CDISTIE, BBEATATHEETRAARESIN TS EZRL
Y. chiE, EEAAHRE/ vFEFR—FLTVWEVFSAT
TREICOIVTENEST, CDTF(E. STANODISKAtEy k&
NTLWEWNGSEIEMTHY FEA.

2104 AE) - FSAN A3 7 x—ABHORY E
A—HRAEY « FSAN - A3 T —RABHIZE>TEFTEINETARIVBEOFEREZRT-HIZZ
D enum #FHLET,

# 2.4 DRESULT 1B

&% & | &%

RES_OK 0 |BEHOETHIFHILELT,

RES_ERROR 1 BEAMETHICIS—DRELFE L,

RES_WRPRT 2 | TARVIIESTAHARESINATLET,

RES_NOTRDY 3 | TA4RY ESATHPHEESTLWEEA,

RES_PARERR 4 | EBUMGEIHABEKITESINE L
R20AN0038JJ0411 Rev.4.11 Page 20 of 74
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2105 74—<Xwv b AT 3>
UTOIIAEITA—I v b T avORBERLET, I mkfs DE 251 ELTRHLILAET,
BH., BEEIZIA—IYFINBFAT A TIE. V95 RE - A4 X(f_ mkfs DE3SIRELEELET,

=& 25 D7/ IILEHERO< Y O

A B S
FM_FAT 0x01 PSR4 XTE LT,
FAT12/FAT16/FAT32 D Hh IR TE
FM_FAT32 0x02 FAT32
FM_EXFAT 0x04 EXFAT
FM_ANY 0x07 DSR4 XTE LT,
FAT12/FAT16/FAT32/EXFAT DM 5IRTE
FM_SFD 0x08 SFD 2=
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211 FIT ®EDa—I/LDEMAE

AEDa—E, FATEITOD LY FTLEICEMTIBENHYFET, ILRYRXTIE, RX—+ -3V
T4L—2FFERALE(1). (2). )DEMAZZHELTVET, fzfZL. RAX—+-a22T745L—4
(. —ED RX T/INA RDAHYR—FLTWET, 7 R— IR TULELRX T/ XDV TIXB)DFE
FEALTLSIZELY,

(1) e?studio ETRY—b+ -2 T4JL—2ZFERALTFRTEDa—IILEEMT HI5E
e?studio DAY—hk a7 L—42ZFEALT. BBNIZA—Y IO Y MZIFTE
Ca—)LEEMLET, HEMIE. 7TIS—2 a3 /—F IRX AX—h-a2T745L—4
A—H—HA K:e?studio # (R20AN0451)] #SHBL T &Ly,

Q) CS+ETRY—F+ VI L—42%FEALTFTE a—ILFEMNT S5E
CS+ET, RAVKR7AVIRAY— b+ -2V 7459 L—42%#FAL T, BHNIC2—HFTOPx
JMZFITEDa—)LEEBMLET, FME. 7IVr—2a3>/—r IRX RY—F -0V
T4 L—48 21— —HA F:CS+#E (R20AN0470)] #SHBL T &Y,

(3) CS+LETFITEDa—/L%EMT S54
CS+LET., FHTA—HTAPI Y MIFITEDa—ILEFEBMLET, ML, 7TU5—>3
v/ —Fk IRX 77321 CS+IZ#i#HAL A% Firmware Integration Technology (RO1TAN1826) ]
FSRLTLEESL,

(4) IAREW L TRY—Fr -2V T4 L— 3 %ZFERALTFITED 2 —IILEEMT 558
ARAUEFPAVIRAY—hk - a2 T74 9 L—42%FEALT,. BEMIZ2ZA—H TR Y MZFIT
EDa—IEEMLET, EMIE. 7IUS5—>ar/—+ IRX R¥—+ -2V 745 L—%
aA—H—H4 K:IAREW #& (R20AN0535)] #SHB LTS,
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2.12 for X, while XX, do while XIZDILVT

AED21—I)TlE, LRI DORBGFENIEE T for X, while 3X. do while 3X (JL—THIE) ZFEAL
TWET, Chp)L—TREIZIX, TWAIT LOOP] 2#F—J—FKéLfzaAvbrEEBLTVWET, ZD
=, L—TREBIZA—HFN Tz IILE—T7DNEEZHAALHEE., TWAIT_LOOP| THUDNEEKR
FCTEFET,

LUTFICRRFlZRLET,

while XDHI :
/* WAIT_LOOP */
while(0 == SYSTEM.OSCOVFSR.BIT.PLOVF)
{
/* The delay period needed is to make sure that the PLL has stabilized.*/

}

for XDHI :

/* Initialize reference counters to 0. */

/* WAIT_LOOP */

for (i = 0; i < BSP_REG_PROTECT_TOTAL_ITEMS; i++)
{

g_protect_counters|i] = 0;

}

do while XD :
/* Reset completion waiting */
do
{
reg = phy_read(ether_channel, PHY_REG_CONTROL);
count++;
} while ((reg & PHY_CONTROL_RESET) && (count < ETHER_CFG_PHY_DELAY_RESET)); /* WAIT_LOOP */

R20AN0038JJ0411 Rev.4.11 Page 23 of 74
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3. API E#

COETIE, BUBEREEFHO API BRI ODWTHBALET, 0o APIEEIZDWNTIX, 1.1
FatFs & IX?2 [CEBEB SN FXa AV METSEBEEL,

3.1 f_mount()
COBBIT—IT) 7TOESE - BIRETVET,

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

ERBLVHEETDI7FANVRTL - FTTVLY bADKRA VA, NULL RS VR EEFINF-T 7
ANWDARTL - FTTOx) FOEZEHBRLET,
path
WERSA TEHRET D NULL BIGXFIIADKRS V5, FSATBEDLRVXFIETIAIL LD F
A4 TEERLET,
opt
VP T3y
0: 59 <YV LA (RYa1a—LADRVIDT I ERBEIZIIV FENET)
1: /R 2—LZEHNICID LT, FBIRTEENESIEHERLET,

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

FR_NO_FILESYSTEM

Properties
TJ7A4)ffh I2TAMEA TEESATLET,
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Description

FatFs (XFBMEBFS4 T (FATHRY2—L) AOT—V T VT (F7ANVRTL AT ) &b
BELET, I74MIT4LY FN)BREEZZETT DRI, 7MLV RTL - AT % _mount B
HTREFSA JTICERTIRENHYET, 74T 4 LY ) APIERUZ. COFIEDOZRICENMET
DEMBNET, HEBRFSATLICT7ALNFELETALI NIDA—ToF T bR HBEHE.
DATOx) FMIZOBREIZE >TEHMCEIIETS,

f mount BESIE, RDEBYIT7AINVARTL AT bE FatFs ED 2 —ILICEFZGZERLE
E

1. NATHRELEZRERFSATEZRELET,

2. R) a—LDEFEAT—IVTIYTHERT DEBEEF. ThEIIVTELUVERBRLES,

3.fs ANULL THUMESE, HILWI—V TV T7EI )T LR a—LICEELET,

4. BFEIIDU M EBRELIEZHEE. R a—LADORY) 2 —LI D0 MUIEBETVET,

BET Y MAERESNTULAL (opt=0) HE. COBEIIYE RS54 TOKREICERE CEBITHRI
LET. ZXRSNEZT—VIVUTZEI VT WDEILEIOREBIZET) LTEDOT7 FLRAZRABT—IILIZE
k9D T. MEBRSATITHLTEZEZRIILECA. UTOFHEOVWTANDLATIEESEE. R
Ja—ALIYO 7A€ R GHIETHIME RS A TOWHE. WEARY 2 —LAD FAT R 2 —LIER.
J—5 T 7O (ZRED file / directroy BITHITEINET GBE<IU M) o

DTFANVATL -FTO) bHNEIE SN TORWMRE, 274V RTL-FTVH LE
f_mount BE#IZ & > THEAMERTIDKREBIZCR ENFE T,

B RS A THNEESN TOELRE, MEBRSA TEORTLYEY bEREIAT7ORYSMNL
[C& > THHERIDREICREEINET,

WHET U2k (opt=1) DO#EEH FR_NOT_READY TERELZGEF. F7AMILCRTL- ATV
FIEBICEFSAFELELN, KU1 —LARBREBERIGETRETEIHY A, &REOD file / directroy BY
TR 2—LIOY b TOERDETINET,

TARDI/OBOEEIZFERHAA T4 TEEDRENRITTWIEE, J7AILVARTL-FATOY
bEEHIICY VT T BHHI. 7TV r—2a3y - TATILREEA T« TEERIC mount B z=E
TIIRENHYVET ., 7TV TV TOEHRERRT HICIE, fs 2 NULL Z5RE L f_mount B#Z 1T
B D—UTVTERETEEY,
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Example
FATFS *fs; /* Ponter to the filesystem object */
fs = malloc(sizeof (FATFS)); /* Get work area for the volume */

f mount (fs,
£ open(...

f mount (fs,

f mount (0,
free(fs);

Special Notes:
Tl

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 */

R20AN0038JJ0411
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3.2 f_open()

COBEKEBREFED. FE HILLERLEZT7MILEREET,

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 */

ZDIF7AIN AT MEER~ADRS 5,

path

RACIT7ANELRBERT ST 7 M ILDRFZERET 5 NULL BRIFEXFIADKRA 24,

mode

T7ALDT I CADEBLERAZTAERETDIE—RITT, UTOITSZTDHAEHE TRESNE

¥,
£ 3.1mode M/NS5 A —4
E Bz
FITSID F~DEHE LTI LR ERELET., J7 AN DT — 5%
FA_READ HHEBCENTEET,
FITSID FDEERHT I CRERELET, T—RET7ALIE
FA_WRITE EFRALENTEET, U—FKISA 7O ERDBEIE FA READ &#84

AabhETLESL,

FA_OPEN_EXISTING

T7ANERETET, 774N EFEELEVGES. BRIZEKRLET,
(T7+ILK)

FA_OPEN_ALWAYS

F7ADEET HBEFENERETT. €5 TRVEEEFE. HLL
27 AIDBERShET,

FA_CREATE_NEW

HLWI7AMILEERLET., 274D EET 55, BHE
FR_EXIST TRBLET,

FA_CREATE_ALWAYS

HLWI7AMILEERLET, 7274 IUDEET BHHEE. 72741 -
A XEZYYEOTLEEZTEINET,

FA_OPEN_APPEND

J)—FIZA4 k- RAVEDRT7AILDOKREICHE SN TWLDRZERITIE,
FA_OPEN_ALWAYS £E L TY,
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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
TJ7A)ffh I2TAMEA TEESATLET,

Description

f open BEIE D7 A ILERE, D74 ATz bEEBLET, 270 -F TSI RIE #
DEDIT7ANAD)—FIZA4 MEETITI7ANLEHINTAOICFERSINFET, ALTWE T 7/ ILIE
T7ANLT I ERIEEDEZIZT close B THALARETT, MLADEENTONIZT 7ML ZTDRIE
LLEALCLnGI>f- (BiRUIEI. A T4 7WMYSNL. BYDU L) HE. TOIT7AILHHKIET HHEEN
HUET,

TTICHAMTWE I 7ML ERBELRHZIBEIE, FatFs 7 U5 —a3a v/ —bDEET7H R
HESBLTLEZEW, 2L, EERAAE—FITVERELTCIZ7ALEZEHELTCHACILIEEICE
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:
Tl
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3.3 f _close()
COBBFTFAILERLETS,

Format

FRESULT f close (

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

Parameters
fp
HO—XREDIT7AI AT xH MEEERADRA VA,

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

Properties
T7ANLfh I2TO R4 TEESNATVET,

Description

f close B#E. BALWVTWE I 7ML - A T2V FERALET, IJ7MIUDBEESNTLDIHEIT,
T7ALDFY Y FEBNRY 2 —LITEERENET ., BELSRITEHE, T74L-FT2x) M
E|MGY, WETEFET, 7740L-FTPxY bHGEAHE LERE— FTFF_FS_LOCK B"E#IZH -
TWEWMERIE. COFIBEEZETETICTI7AIN ATz bPEWETSHILELETEEFT, LMALINIE
FEROEBRED-OICHESINEEA,

Example
3.2 f open()IZiE &k,

Special Notes:
L
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3.4 f read()

COEBET7ADLT—REHmAHLET,

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

BWTWBIT7A4IL AT H bADRSA LA,

buff
HAHLI=T—R2EEMNT E5-ODNY T 7~ADRA V4,

btr
UINT B2 D& F THRAAL /N1 ML,

br
FAEINTZNA FEZITES UINT REHADRA V4, COEIEX. BEHORY a— FIZERA
<. BHEFEVHELORITEICERHTT,

Return Values
FRESULT : FR_OK, FR_DISK _ERR, FR_INT_ERR, FR_DENIED, FR_INVALID_OBJECT,
FR_TIMEOUT

Properties
T7ANLfh I2TO R4 TEESNATVET,

Description

COBEBIE., T7AILD)—FIZA b - RAVEADETHENGT—2DHEAH LERMIBLET,. J—
FIZ4 bR DR1E BEAHSINTZNS M TEAFET, BEELSEILIZE, *br2Fzv s LT
T7ALDEDLY ZRETEIBENHY ET, *br<btr DIFE. HAHELRERICY—F/ISA bR
AT F7AILDEDYITELICEZERLET,
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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:
L
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3.5 f write()

COBBMEIIT7AINIZT—REEZTAHET,

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

ALWTWE I 7ML - ATy MEERANDRA VA,

buff
EEFAFENBT—EA~ADKRA2E,

btw
UINT 2 DEFE TEZTIAL /N1 ML

bw
EEFAFENT/NA MEZTES UINT RHEBA~ADRS >4, ZOEIZ. BEORY a— FIZBEELE
<. B#EFEVELORITIEICERHTT,

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

Properties
T7ANLFh 2T TEESNTLET,

Description

COBEBIE., T7ALD)—FIZA b - RAVEADETUENGT—2DETAAZMBLET, J—
FIZA b -RADBIE, EERAENTNA M ITEAFET, BEBDSRILIZE, *owEFz v I LT
TARIMINIZIGE S EEBRETIVENHY ET . *bw<btw DFEF, ETAAREFITHR) 21—
LA TS EEBRLET . COREEL. R a—LMRTILIZEEMN,. TILITIED L EF-LIHHM
BENBYET,
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Example
FATFS fs0, fsl; /* Work area
FIL fsrc, fdst; /* File objects */

BYTE buffer[4096];
FRESULT fr;
UINT br, bw;

/* File copy buffer */
/* FatFs function common

/* Register work
f mount (&£fs0, “0:
f mount (&fsl, “1:

”

/* Open source file on the drive 1 */

(filesystem object)

for logical drives */

result code */

/* File read/write count */

area for each logical drive */

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 */

iEeig (520
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 it
f mount (0, “0:
f mount (0, “1:

work area prior to discard
Zy Q)7
0) 7

4
r”
4

Special Notes:
FF_FS_READONLY =0 DS & IZEATAETT,

/* Read a chunk of
source file */

&br) ;

4

£ *x/
/* Write it to the
destination file */
sk full */

*/
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3.6 f _Iseek()

COBEHIE. AWTWE 7ML - ATz DT 7AN)—FIZA - RAVZEBELET,
T74N - A XDHBK (I SRA2OFERMENYHET) ICLERTEEY,

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

Parameters
fp
BWTWA 7ML ATy bADRA V4,

ofs
J—FKIZA b RAVAEZERETB-HDIT7AILDEBENSDINA A TEY b, T—2E FSIZE_t
X, A T3> FF_FS EXFATIZIE LT, DWORD (32 Ew k) F/=IXQWORD (64 Ew k) ®
IA)T7ARTY,

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

Properties
TJ7A)ffh I2TAMEA TEESATLET,
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Description

W=7 - ATz bDY—FIZA k- RAVFERICHEAEL - ETRAHAIND/NA L ZE
BLET, iAHL - EZFRAHFINTNAS FEZFU—F/SA b - RA VR TEAFET, _Iseek BT
T7ANADHRAEL - EEAHEELBLTY—FISA b - RA V2 EBELET,
EZTRAHE—RTIZAN - YA RKYKRELRMEERET DL, BESNEATEY FETT 7ML - Y
A XDPRENFET, CORBICES>TIFANIIT—EINEZTAFNLIDTIELZLDT, RSz
DT—REREEBEBYET, T— I ERELSRICEEZAAZVEEZIC, FTOHCOBEBTRELGY AKX
FCT—AHEEZRBECEAICEIYVETHIDITEHELTWET, f Iseek EEBMAEERT LizH &I, U—F/
FA R - RAVEIPELLKBHLENAFIVITEIRNETT, U— K54 b - KA VA DBEAFETIEAL
EEF. RORANMFEELTULET,

D7 AIDRIIREE, T 7 M IUDHEAE LERAE— FTHRMEZZO. BRE LTz ofs BT 7 1 LD iR
T )y TEhtz,

TARIDTIVKE, T7AIALRDFZODRY) 2 —LEDTEEIR—ZIMNELY,

SR —IHEEIE. AUAFEY CLMT (VSR ZA—- Yy -y T - FT—T)) 2FERATHLICK
Y, FAT7VRGELTERGEERA/IODYT - S—VBELEMEICLETS., COBEEE fread 5KV
f write BESUICELBRAINET N, J7MIHABERD—I E— FORIE. f_write. f_Iseek B TIE T 74
YA XELRTEER A,

T7AN-FTTxY bDcltbl A V/NMNNULL THEWMEE, BRV—VE—FABEMHRYVET, FF
=D EEEIT SR, DWORD EFIIZ CLMT 2B L THE K RENHY £, CLMT Z/ERLT HIZIE,
FFEIT7AINL AT D cltbl * /NIZDWORD BHNDT7 KLRZE+EY FLET ., FLT. BEID%
BEERICFOERIDY A X(EHEH)E AN, ofs == CREATE_LINKMAP %% FE L T f Iseek FAXZMEUH L
9, BAEMNRIT S E CLMT AMERLS . LIE®D f read/f write/f Iseek B TIZ FAT ~AD 7Y £ X [T H
5 LFEFA, EBEERICIEERINIZ, FiE. DELSAEERENRINET, FASNDIERHMIL.
(Z7ANLDREE +1)*2 TT, ERIE, F7AUDBEDDITIST A MIDEHINTND EZFITHE
BEZRHT, 12 45 YET, FR_NOT_ENOUGH_CORE TRAMIA LK L& 2L, IEESN=EBHIH 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 DI5EIERFIEETY . @RV — I HEZFERTHICIE. COREZTEDICT S
=82 FF_USE_FASTSEEK % 1 [ZERET HADLENHY FT,
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3.7 f_truncate()

COBMEIFAIL - A XEPYYEDHET,

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

YD DIRERDOANTWNE T 7ML - F T bADKRS V5,

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

Properties
T77A40Lfh I2TO RIS TEESATVWET,

Description
f_truncate B%IE. 77 ML - YA XEZBHED ) —K/ZA b - RA VROV EDFET, T771LDY) —
FISA K- RAVENTTIZT7MILOREZRLTLDIGEE. COBREIBRNIHY 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 = £ lseek (fp, 0)

I
I

res = £ close(fp);*/
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Special Notes:
FF_FS_READONLY =0 »D FF_FS_MINIMIZE =0 QiG&IZFEHRIEETY,
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3.8 f_sync()

COBBIFIEEAHATD I 7AILDFT Yy aFHRETI SV LET,

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

759V aRmEZDEANTVWSE I 7AW AT H bADKRA VA,

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

Properties
TJ7A4)ffh I2TAMEA TEESATLET,

Description

COB#IESf close() R LAREEERITLETMN., IJ7MLEEIEREMINLFTHRICGY, U—F/54
FEFITCEFET, OFXF U ILE ETAAETE—RFTREBM I 7MLARAMMTWVET TV r—2a vt
WT. EFNFLEROYORVWECATIOEBEZFERT S LICEY . TEDERMOA T+ 7OEIMY
HLIZKVERODNET—3ERIMITEHIIENTEET, f close)NTIXCDBEKEFUHLIZET 74
W-Fd T FEEMELTWBEITEHDT, f_close)EFID f_sync)IFEEKAHY T A,

Example
Tl

Special Notes:
FF_FS_READONLY =0 QIG&IZERATHETT .
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3.9 f_opendir()

COBBITALY F)EREFET,

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

Parameters
dp
HLOWT ALY MY AT bEERTBEOOEDT ALY R -F T bADRSAVE,

path
AT ALY M) BEHRET S NULL BIGXFII~NDRA V42,

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
TJ7A4NLfFh I2TA RIS TEESNTLET,

Description
f_opendir Be%kIE. BEFD T« LY b ZRE. BEED f_readdir B THERT H5:DIZTa LY MY - F
Tozy bEERLET,

Example
3.11 f_readdir()IZ52 &,

Special Notes:
FF_FS_MINIMIZE <=1 QFZ&IERATEETY .
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3.10 f_closedir()

COBEBEHANTVWSTA LY M) ZERALET,

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

FALARERDEANTWNASTA LI b - FTO) MEEERADKRA V5,

Return Values
FRESULT : FR_OK, FR_INT_ERR, FR_INVALID_OBJECT, FR_TIMEOUT

Properties
T7ANLfh I2TO R4 TEESNATVET,

Description

f closedir BA%(%. BALVTWAT ALY R ATy +2BALET . BEARIITEE. T4LY F
)« F Ty MEEMCHY ., WETETET, BA TS 32 FF_FS_LOCK BNE#ICIE > TULEWNMES
. COFIEZTHLTICTALY M) ATz FEWETDHILELTEFET, LML INITFEDOER
HO-BICHRIhEEA,

Example
3.11 f_readdir()IZ 52 &,

Special Notes:
FF_FS_MINIMIZE <=1 D5 &IZEHARIEETY .
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3.11 f_readdir()

COEBETA LY MDBEREFRAHLET,

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

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

Parameters
dp
BAWTWATA LY R ATy baAaDRA VA,

fno
GHAELE=77AILEREZRET DI 7ML - AT—F AEEERADKRA 252, NULL RA VR ET 1
LY F)DHEHE LA VTYIRERAIZELET,

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

Properties
TJ7A4NLfFh I2TA RIS TEESNTLET,

R20AN0038JJ0411 Rev.4.11 Page 42 of 74
Dec.15.23 RENESAS



RXZ7321)
A—T2J—RFAT 774 LR T L M3S-TFAT-Tiny £ 2 —)L Firmware Integration Technology

Description

f_readdir BE$IEA T2V BT HEHRETA LI VIDTA TLMSHEAELES, Ta4LI LY
ADFTRTOT A T L&, f readdir % :&ER L THFVHET & T, IBBICHEARMSZENTEET, Y
TTF4L2FJADO Ky bR (& “0) FBRASHh, TAOETA TLELTHARONEE
No TRTDT ALY MIDTATLIBGEARON., RICHEAMDIT A TLMNEWNEE, T5—%HLT
NULL XXZ5A\ fno-> fname [[ICRE SN FET, fno IS NULL RA VA NEZ ohi=i§&. T4 LY MY - F
T2z bOFRAELA TV I RAERMIRYET,

EWI 748 (LFN) OBBEA T avhBML-TWEBE. #7229 FOEWI 714 LA ERK
M BH=HIC, A/Naltname [T 7ML - AT—F ABERICERSINATVWET, UTORISMNDER
TRWIFAINRAIZTIVERTELRWNGES, BT 714 IILAX fname[]IZH# S 4L, altname[]l& NULL X=F
HNEFHELET,

7 A TLIZLFN %Ly, (exFAT R 2 —LDBEIFZALEFLEA)

‘FF_MAX_LFN OEXFEH . LFN Z0ET 5DICF+5, (FF_MAX_LFN =255 OEEEFZELEFEA)

‘FF_LFN_BUF ME&EMN LFN &9 5DIZF+ 5.

‘LEN [ZBREDI—F - R—=UTERSINTUWVELWXFAEENTLVS, (FF_LFN_UNICODE> =1 M5
BEFEZRILEEA)

exFAT [FEWVWIT 7 A ILBEYR—FLFERA, 2FY., LROEFHABTEIELIR, 77MILEERT
CEDRTERNWGEEABHYET, TDEE. ATV I MITFIVERTEHRWNI EZRT=HIZ, fname]]
2?2 NREINFET., COMEZEEET BHICIE. LFN O EMEEEZ Y R— 5 & 512 FatFs
FF_LFN_UNICODE>=1Mm™DFF MAX LFN=255 %#F&_L %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 1i;
static FILINFO fno;

res = f opendir (&dir, path); /* Open the directory */
if (res == FR OK) {
for (;;) |
res = f 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, “/7);

res = scan_files (buff);

}

return res;

Special Notes:
FF_FS_MINIMIZE <= 1 QIS &IZEARRETT
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3.12 f_getfree()
COB#IE. R a—LEDEZFISRIOBERBRLET,

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

HRERSATERTET S NULL BRIFEXFEIADKRA %, NULL XFEFNET I4IL FDES A4 TE#ELK
LET,

nclst
EEDSRADEEERINT 518D DWORD EHA~ADRA 24,

fatfs
SMIET DI FAINSATL AT bADKRA VB ERIRT RS E2~ADRSA 24,

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
TJ7A4)ffh I2TAMEA TEESATLET,

Description

f_getfree B%HIE. R A —LEDEZFIVSRIBEMBLET ., F7AMILIRTL AT FDA
ViINcsize [TV SREABEYDEIZHETRLTNADT, EIV R BMDEEERETIZDFERTHETEE
¥, FAT32 /R 1 —L0 FSINFO #EXRMNRLH L TLAEWNMEE., COBERITBRHESISRAMERT
BEAHYFET, COREEEET 51=6IZ. FF_FS_NOFSINFO #mi# 7 3 > T FatFs Z5&HIMIZ5%
EFATRF v VT HIENTEET,
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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 /2 FF_FS_MINIMIZE = 0 OB &< {EHTEETT .
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3.13 f_stat()

COEBET7ANFELFYTTALY N OBEEEZHERLET,

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

Parameters
path
RIIMBERERDA TV FEERET S NULL BIGXFIHIADRAS 2 E, ATV bMEIIL—+bTa L
Jr)EBRETEFEE A

fno
T FORBRERMT 2=DDZED FILINFO #BiEEADRA V5, FRELIFEIENULL /RA >
AEHRELTLIESLY,

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
TJ7A)ffh I2TAMEA TEESATLET,

Description

f stat B%IE. 27 MIWNFERLEYTTALY VI OFEZHRELET . FELLEWVES, BT
FR.NO FILE#ERLFT, BHT SBE. BHMIFR OKTRY., #7P /Y +DER. 77041 - 4
R BALREZ VT, BLUBHEN T 7ML - AT—F ABERICEMSNET ., 770 LIEROFMIZD
WWTIE. FILINFO #i5A & f readdir A%t 2SR LT ES L,
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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) 2?2 '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 OB &IZEARIRETT ,
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3.14 f_mkdir()

COBBITALY M) EHRIEBLET,

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

Parameters
path
ERT 2T L0 F)RBEFHRTET S NULL IEXFII~DKRA 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
TJ7A)ffh I2TAMEA TEESATLET,

Description
COBEBEIHLOT ALY FVEERLET, Ta4LY F)ZHIBRT BIZIE, funlink B EFEET .

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 QiG&IZFEHRIEETY,
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3.15 f_unlink()
COBBITR) 2a—LDSTFANELEIVITTa4LY b ZHIBRLET,

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

Parameters
path
HBIBRT 2774 NEEIEYITTa LY ) EHRET S NULL BIFXFHIADRA >4,

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
TJ7A)ffh I2TAMEA TEESATLET,

Description
HIBRARDOEHDNUTOEEHICHZET H5E. HIRLEBIEESINET,
D7 ANFTT LY bDGEAHE LERREME (AM_RDO) M54 (FR_DENIED i RLEFT, )
TALY NP ETHEWEE, ALY M- Ta4LY M) THSEE (FR DENIED ZRLFET, )
DFANHTT 4L FUERVTWVSIGE, FALWTWSIEA. FAT BENHIESN I WRENHY F

T, T, Z740v 9 #EENER) (FF_FS_ LOCK=1) DBAE. R2IEEIIET,

Example
L

Special Notes:
FF_FS_READONLY =0 »D FF_FS_MINIMIZE =0 QiG&IZFEHRIEETY,
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3.16 f_rename()

COBEBET7ANFELFYTTALY NIDRAEER, FEEBBLES.

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

)i

Parameters
old_name
ZHELEEITBAHREDI7ANFEREFIYITTA LY FUEERET S, NULL RIEXFEIADKRA 4,

new_name
FLWATOY PRZEERTET S NULL BRIGXFIIADRA U2, COXFIIZRSA TESEHRET
BIEIETEFETA, EEIN., old_name DEIL FS 4 TERGEINFET, old_name USD I D/IR
BEHFOA Tz MAFELTEVWTERA, I TICHEET H5E. 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
T7A40Lfh I2TO RIS TEESATVWET,

Description

BALCAR)2a—LRADT7AILOYTTA LY PIDERIEEEL, FEMOTA LY FJICEET ST
EHTEFET, BRIZERTHA TV ME. AWLWTWWAF Ty FTLBEWTL S, FATH#E
NRIESNAHAREMENHYET, 774 IILAY IV EEENED (FF_FS_LOCK=1) DiF&. Bo-EEEFR
ZITEESINFET,
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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”, “old/log0001.txt”);

Special Notes:
FF_FS_READONLY = 0 /2 FF_FS_MINIMIZE = 0 OB &< EHTEETT .
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3.17 f_tell()
COBEME I 7FAINLEDREDY—FKIZA b - RAVAZWMELET,

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

Parameters
fp
BUOTWR 7741 - ATV 1y bMEER~ADKRS V4,

Return Values
T7A4IWNDERED)—KIZA b - RA R (T7AILEELLDNA FEEDA Ty FMARY FEF,

Properties
TJ7A4)ffh I2TAMEA TEESATLET,

Description
WYED I VT, ftell #IE< DL LTEESATULET,
#define f tell (fp) ((fp)->fptr)

Example
L

Special Notes:
Tl
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3.18 f_eof()
COREBME T 7ZAILD)—FRIZGA b - RAVEDRT7AIEIRICELTLWEINESHARET,

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

Parameters
fp
BUOTWR 7741 - ATV 1y bMEER~ADKRS V4,

Return Values
J—FKRIZA b - RAVADRT7AILDEDOYITELIIGE. f eofl AEIX 0 LINDIEZRLET., ELT
WAWNMESIZ0ZERLET,

Properties
TJ7A4)ffh I2TAMEA TEESATLET,

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

Example
L

Special Notes:
Tl
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3.19 f_size()

COBBMIIFAILDIARERBLET,

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

Parameters
fp
BUOTWR 7741 - ATV 1y bMEER~ADKRS V4,

Return Values
N FEREOT7A4IL - 4 XHRRY FT,

Properties
TJ7A4)ffh I2TAMEA TEESATLET,

Description
WYEDarTHf size @HIETI/OLE LTEESATVET,
#define f_size(fp) ((fp)->obj.objsize)

Example
L

Special Notes:
Tl
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3.20 f_error()
COBBET7ANICHT IS —REDEREZHANTET,

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

Parameters
fp
BUOTWR 7741 - ATV 1y bMEERADKRS V4,

Return Values
N—FIZ—NEELESEEIOUNDEFZFRLET., BELTWLWEWEAIF0ZFRLET,

Properties
TJ7A4)ffh I2TAMEA TEESATLET,

Description
WYED I VT ferror EIET I D E LTRESATVWET,
#define f_error(fp) ((fp)->err)

Example
L

Special Notes:
Tl
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3.21

f mkfs()

CORBILRE FS 4 T LICFAT/exFAT RY) a—LZEERE (I+—<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 */

)

Parameters

path
2*
L5
K4V

opt
2*

5E

1.

—T Y T BHREBRSA THEIBET S NUll RIGEXFEFIIADRA U E, RS54 TBEBENEFN T
BlE. TIALEFDKRSATET74—I v bLET, BEFRFSATE, 74—y tTOEXAIC
VRENTWBREBEETY Y FEATULARWMEEAHY ET,

—T Y kAT aUERET HEEAR (MKFS_ PARM) ~ADHRA 2B, Null R4 >4 2EET S
BBIZITRTOF TV I v TIHILMETESNET ., 74—y b - F TP 3 VOBEERIC
RIZERBAT B 520 AN\ HYET,

BYTE fmt

FAT 24 7D 75% (FM_FAT. FM_FAT32, FM_EXFAT. 8&UZh 5 3 DD E Y FDRIEM
THD FM_ANY) DOfi#HEHE, exFAT NESDIGES. FM_EXFAT 75 V3B BInFET, =
NoDI75T1E, R 2a—LIZHERT S FAT 24 TEBELET, 22ULED2 14 THEESh
TWaEBE, R)a—LY A XL ausizelZELT, TN565M 1 2MEIRENFET, FM_SFD
75451, SFD 74—V FTRIA TR 2 —LEERBTHLE2EELET, TIAILE
&l FM_ANY TY,

DWORD au_size

NA FBEEO7AS—avazy b (U5R4E) 4 X, EH{EK. FAT/FAT32/R1) 21—
LDBEE1* €93 A5 128* O YA XETND2NRET., exFAT R 2 —LDi5
BIFREK16MB TY, ¥O (FIAIME) FHEEDGEISEESNAEBE., TIAHILEDT
Oy—yarvazy b YAXFERASAD R 2a—LY A XIKEFELET,

UINT n_align

O ABEDORY) a—LT—358E (J7ALEYHETT—IL, BEEF ISV ATATDA
L—XTJOv I ER) OBE, COXA/I\OEMLEIX. 1H5 27168 ETH2NDRETYT, €0
(T4 ME) FRIEENGEMNEESINZIEE. BEIE disk_ioctl B ZEFERA L TTLEN S
oy oy A XEMELET,

BYTE n_fat
FAT/FAT32 R 2a—LEDFATAE—DH, COAI\OEMLEIZ1FLEF2TT, T4
JLME (0) EEMBIEIX1IZHEYZET, FAT 24 TN exFAT DHFE. DA UNITEDTY,
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UINT n_root
FATARY 2a—LEDIL—FTaLI FIIVRIDE, DA N\DEMGEFRK 32768 T,
U AYARXIR2ICHAOGNET., TI4IME (0) BLUEMTIEK 51212 Y FT, FAT
A4 THFAT32 £1zX exFAT DIFE. SD A VNIEENTT,

work
T4A— Y rTORRIERINBEELENY T 7ADKRA 4, FF USE LFN==3 TNull /RA >4
MEESNTWVSIEAE. BEIECOBEBTHEENYI7HOAT) IOV I ERMEBELET,

len
N FEEOEENY T 7DHA X, DEHELCELFF_ MAX_ SSTHALENHY I, +HHMEE
Ny IT7IZ&Y, FSATADEEAH ST a VDA FEY. 74+4—< v b TOEIANREIC
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
TJ7A4)ffh I2TAMEA TEESATLET,
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Description

Microsoft #t 12 &k 2> THEITEI N1z FAT EHRICENIK. exFAT < FATRY 2 —LD FATHTA A7
FAT12/FAT16 [FAT32 [, RY a1 —LLDI SRIDEDH L >TRESN, TAUNIAMBRESH
FRA, LENST, SN BRY)2a—LDFATH TR A FF, RYa—LYAXEHISREYA XIS
KELET, SIBMTEESNIZFAT R4 TEV S RIS ADMAEHLENRY) 2 —LETHEYTRELES
&. B%IE FR_MKFS_ABORTED TXRHMLFY, V7 R42&3707—>avazy bE, 27410
TARYEHEYYTEHETY, 7O5—2 302y DY A XH 32768 /31 FDIFE. 44 XH 100
NARDT7AILIE32768 131 FDT 4 RVBEEEFELES, 77— 3avaizy bOY A INKE
K%535E TARVFERADRAR—IPRIFETLETN, HAMY/EERAANT+—I R ([EFAMELFE
T, LIzhoT, 7By —2322=y bOY A XE, AR—IAPRENT+—T UV ADED FL— KA 7
TY, GBEUMDABEAFL—CDBE., RYa—LALLICERBIZELDINEBI7AILDERENE S —
RAERRE, 32768 /34 FULE (SNIET I+ FTEBMIERSNET) O7B7—2a3>a=y tOY
A XANERINET,

TA—T Y rTHREBLFSATHYE RS A4 TICEHERMITLENTLNS (FF_MULTI_PARTITION =0) .
MO, FM_SFD 73 MR SATLEWMES, N—T12avhT s RV BEELHRESEL. FATHR
a—LhNR—F 4 aVICTERENEST, FM SFD 7S5 fEE SN TLSIEA. FATHRY 2 — LAl
TARIDIN—T 42 A LB LTHERSNET,

TA—T VLT BREBLESA THEFN—T 4P a UBEEICEK > THED/A—T 1 >3 VICEEMITLN
TW5i54E (FF_MULTI_PARTITION=1) . FATARY) 2—L4IEHRY 2—LIYEVY T—TILTHEESI
fo—T 42 aVITEREN, FM_SFD 25 EEBBEINFET, OB TFAT R 2 —LZERT HH]
2. MEB RS A T fdisk EHFELEEBEDONN—F 423 0Y—ILTHN—FT 123 0nET2LELHY
9,

MBR. GPT. SFD®D 3 DDEET A RV /N"—T 14230 T7+x—3 v AL HYEST, MBR 74—
Ty MMIFDISK 74+ —<w bELHEIEN, BE. W—FT4RI, AFVA—F. UTARVIZERSH
Fd, N\—TFT4230T—JILEFERALT. MERFSATE1DULEDN—F 42 3 VIZHREITEET,
GPT (GUID /S\—T 4 2avT—J)) &, KEBLGRAML—OTNA RAICHLIERSNZNA—T«
2avREIRKTY, FatFslE, 64 Ev b LBARFHLRIZEEICDHA GPT 2H/R—bLFET, SFD (R—
N=TAYE—TA4RY) [F. "—=T42aV38EINhTVWEVWTA R IT+—< v bTY, FATR
Ja—LlE. MEBENA—TFT 423 &RKEZH5BL. TARIDNN—T 14 a blEFfTVERA, BE. 70y
E—F 4RI, TARY, [FEAEDR—IR—TAOYE— AT 7IZERENET, VATLESREA
TAT7D—HOMAEDLEIE. N—TFT42a BRFLEFEAA—TFT1avEKXDEELIDHEYR—F
L. T R—rEhTVWEREA, — SO RATLIE, FEERAXTHUR—FAL—C0R—F 4
DIAaVvEBELET, N—TaPa vk, disk_ ~BEEAD pdrv IZE > THEANSNIMERS A TELT
RYTEINET, COLSHEVRTLOBE, IN\—FT 143 VICTFATARY 2a—LEERT HIZIE. SFD
T+—<v rAELTUVET,

R20AN0038JJ0411 Rev.4.11 Page 59 of 74
Dec.15.23 RENESAS



RXZ77=21)

A—T2J—RFAT 774 LR T L M3S-TFAT-Tiny £ 2 —)L Firmware Integration Technology

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, é&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, COE#HEFEHATETET,
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4. AEY - RSN A28 7 —XEH

AEY - FSAN A 22 7 2—XEHIE, diskioh £fzl&ffh ITTTA RIS TEESNTUHET, B
BDZEIKIX, TFAT driver FIT @ r_tfat_drv_if.c ICEELET,

NSBEBOFEME, TFAT driver FITOF7 T 45— 3>« / —F (r20an0335xxxxxx) # B IE&
A
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5. ImFETE

TFAT FIT IZIRFREFHY FE A
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6. oL Tass LA

6.1 #=E

YoINTOISALIE, 71 BMERERRECRESE SN FHEAR—F (LU CPU /R— FEMRER)TEMET S
e?studioM TP Y bTY, Y UTILTATI ALK, AEY - FSAN- 4227 —RELT,
SDE—RSDA—FKRSA/NEUSB RSANERELEZIDEAELTVWET, 512, FhZh None
RTOS. FreeRTOS, RIGO0V4 #FERA L=t DERAELTWET,

— K& 2142k No.: RO1AN3852
— FFaA2FREA4FIL :RX 7721 SDHI E ¥ a1—)L Firmware Integration Technology: 7 71

r—vav/—Fk

— F* a2 A2k No.: R0O1AN4233
— FEXa2AVMEARIL RXT7721) SDE—FSD AE!YH—F KFZ 47\ Firmware Integration
Technology: 7 74 —a >/ —Fhk

— F*F 2 A2k No.: RO1AN2025
— FFa A2 F424 kL :USB Basic Host and Peripheral Driver Firmware Integration Technology: 7
J)hr—av/—+

— F* a1 A2k No.: RO1AN2026
— F*a A2 424 FJL :USB Host Mass Storage Class Driver (HMSC) Firmware Integration
Technology: 7 74 —3 >/ —+

— FF&% 2 A2k No.: RO1AN2166
— FFa A2 24 kL : USB Basic Mini Host and Peripheral Driver Firmware Integration
Technology(USB Mini Firmware): 7 74— 3>/ —k

— F&F a2 A2k No.: RO1AN2169
— F*a A2 k424 KL : USB Host Mass Storage Class Driver (HMSC) for USB Mini Firmware
Integration Technology: 7 74— 3>/ —Fk
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6.2 EiME

6.21 SDA—FKRSA/NFRALI=Y>TLTRTS A
TS LNRERTENDE, FAT I 7MLV RTLIT—YIYT7EEBHE LEFT., TA4LYMIELKUVT7
AIVIEEREAT A 7TLEIZER SN, 2KBDTFRNT—E2 5T 7AIICEZTAHFET, D&, 774l
FHRLET, EERAALET—IEHRTHE=HI2. 774 LVERAELE—FTHUREET, 727141L0
NBELREHZAEL, TOVSLDEZTAANY I 7T—2EHBLET, T—2ORAEN—BLTWLSEH
ES3nETFTNYyHLEDT/Nv S a2 Y—)L(Renesas Debug Virtual Console) EIZCERRLEF T,

£ 6.1 TNYHTaAUY—IILRTFTOEL

FKRXF X3
Detected attached SD card. SD h— FDEAZBERAMLE LT,
Detected detached SD card. SD h— FDrEZERMLE L1,
1! Attach SD card. !!!! SDA—RZEEALTLEZELY,
Il Detach SD card. !l SD h— FZEIRELTLESELY,
Start TFAT sample YUINTaT S LEETLET,
Finished TFAT sample YUTNTOTSLNEERT LE L,
M TFAT error !N BN TaSLATIS—hAEELFELT,

T7A4ILY)—FKISA FDE=HOT—42IE, r data filecIZEEZELTWET, T 74/l k TlX’Renesas¥n”
EWSXFIERYBRLEEAHFTT, EFALT—2I(XAET 2KB (2048 /81 k) T, BEIZHL T,
CHDT—EABLUXIETATH OFILESIZE #HRELTLEELY,

UL TOISALIZTHERAIATOWSELERIUTOEESY T, RTOS DFEFAFEICEHL ST 0IE
AAFXF LTI, 7=FFL. FreeRTOS $ KU RIGOOV4 [FH# R H L LTEITESNFET,

%k 62 o705 5LDELESK

WERE None RTOS T® FreeRTOS T® RI600V4 TD
E3E € 2R EHA 2 29 B4
#EAE main() main_task() main_task()
FTINA A7 4 KJL | idle_sdc_detection() | idle_detection_task() idle_detection_task()
TFAT FIT API £17 tfat_sample() tfat_sample_task() *) tfat_sample_task() (®

I B EERTRICHBHEETOIRETIN, YUTLTAT S LOBBILERBE LEBLTULET,
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6.22 MEIO— (SDAh—KFFFA/Y)
SDA—KRRSANEZFRALEY O TLTOTSLONEIO—ETHOLESY 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 HoFNT7O45S5L (SDHA—KKSA4N) OUEIO—
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6.2.3 USB FSAN\EZERALEYTLTOT S L
TOTSLPETENDE,. FAT I 7ALNVRTLITI—O I TEEHFLET, T4LYVMIBEUT7
AIVIFEEERA T« TEITER SN, 2KBDTFR M T—RZT7AIVICEZRAHET, TDER. T74)L
FHILET, EERAALET—IEZHRTEEHIC, 774V ERAHLE—FTBUREET, 72714L0D
NBEREHRAEL., TOTSLDEZTAANY I 7 T—REUBLET., T—2OREN—HLTWLEH
EShETNYHEDT/NY 4 a2 —)L(Renesas Debug Virtual Console) EIZCRRTLET,

#x 6.3 TNAYHTaAUY—IILERODEL

RIRXFI =0k
Detected attached USB USB AEYDEAZEELE LT,
memory.
Detected detached USB USB A EDIREZREMLE LT,
memory.
1! Attach USB memory. !!1! USB A EJZEALTLEZELY,
I Detach USB memory. !!I!! USB X EI ZIRELTLEZELY,
Start TFAT sample HoILITRTSLEETLES,
Finished TFAT sample YUTNTATSLNEERT LELT,
M TFAT error 1IN HoTINTaFSLTIS—MNEELFELT,

T7A4ILDY—FKISA bD=HDT—2 I, r data_file.c [CEZLTWLET, FTIAIE+T
[X"Renesas¥n’& WS XFF|Z YR LEZFAHAFT, EF AL T—RIXEET 2KB (2048 /XA k) TI,
WEIZIHE LT, SOT—E2HLURIET ST OFILESIZE ZREL T &L,

UL TOTSALIZTHERAIATOLWSELERIUTOEESY T, RTOS DFEAFEICEHL ST 0E
NAFXRLTY, 7= L. FreeRTOS 8L U RIB00V4 (TR R & LTEITENET,

% 64 o705 S5LOELERK

MIBAR None RTOS T® FreeRTOS T® RI600V4 TD
A% & 2R B4 2R B4
WHAE main() main_task() main_task()
FINA A7 4 KJL | idle_usb_detection() | idle_detection_task() idle_detection_task()
TFAT FIT APl £17 tfat_sample() tfat_sample_task() ® tfat_sample_task() (¥

T BERERTRICHMGIEHETOINETIN, o TLTOT S LOERIEEEELEBLTVET,

R20AN0038JJ0411 Rev.4.11 Page 66 of 74
Dec.15.23 RENESAS



RXZ7321)
A—T2J—RFAT 774 LR T L M3S-TFAT-Tiny £ 2 —)L Firmware Integration Technology

6.24 MWIEI7O— (USB K54 /)
USB RSANZFALEY YT TOSSLOMEIO—-FITRIOESY TT,

- )
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 oI NLTOI5L (USB KS4/N) MBI O—
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7. 1%

71 ENMERERRIRIR
AFTED1—ILOBEERREZLUTISRLES,
x 7.1 EEFERIRIE (Rev.3.04)

EE AE

MERRIRE LAY R TLY A=Y A& e?studio V7.1.0

Cavi{(3 ILRHPR TLY bO=s X& C/C++ compiler for RX family V.3.00.00
AVNRALFToay  HERRREDOT I+ FREICUTOF T3y
ZiEhn
-lang = c99

IVTATY JMLIVTATY

EPa—I/ILDJEY 3> | Rev.3.04

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

RTOS TL

x 7.2 FEFERIRIE (Rev.4.00)

IHH AE
MERRIRE WAL bO=) X8 e? studio V7.7.0
IAR Embedded Workbench for Renesas RX 4.13.1
Cavn4s IWAHRXIT LY bA=% X& C/C++ Compiler for RX Family V3.02.00
AVNRALA TSIy HERREBROT I+ FEREICUTOAX T aveE
=W
-lang = c99

GCC for Renesas RX 8.3.0.201904

AV FToay  HERRREDOT 74 FEEICUTOA T3y
ZiBhn

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.13.1
AVNANAToay  RERBREDT 74 )L MERTE

IVTATY EvJIoTFAF7UI) CMLVIUTATY
EPa—-ILDYEDIY Rev.4.00

FERR—F Renesas Starter Kit+ for RX72M (B4 : RTK5572MXXXXXXXXXX)
RTOS FreeRTOS V10.0.00

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

s RE
HERRIRE JLRYRILY bOZH RE e? studio V7.8.0

IAR Embedded Workbench for Renesas RX 4.14.1

Cavi43

WYX LY A=Y XA&E C/C++ Compiler for RX Family V3.02.00
AVNRALA T3y HERREBROT I+ FEREICUTOAX T aveE
B0

-lang = c99

GCC for Renesas RX 8.3.0.201904

AVNRALF T3y HERKREOT 74+ FEEICUTOA T3>
Z BN

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.14.1
AVNANA T3y RERMBREDT 74 )L MERTE

IVTATY

EvSIoTFAT7UI)MLIOTATY

ECa-ILDOYVES Y

Rev.4.01

FERR— K Renesas Starter Kit for RX231 (B8 : RTK55231XXXXXXXXXX)
Renesas Starter Kit+ for RX64M (Z £ : RTK5564MXXXXXXXXXX)
RTOS FreeRTOS V10.0.00
RI1600V4 V1.06.00
x 74 FEFERIRIE (Rev.4.02)
I5H kS
MAEFRERE LWAHXT LY A=Y X e? studio 2020-07
IAR Embedded Workbench for Renesas RX 4.14.1
Cavn4s IWAHRXIT LY bA=% X& C/C++ Compiler for RX Family V3.02.00

AL Ty HEREBOT I4 I MEEICUTOA T avE
BN
-lang = c99

GCC for Renesas RX 8.3.0.202002

AV FToay  HERRREDOT 74 IIL FEEICUTOA T a Y
ZiBhn

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.14.1
AVNRALFToay  HERRREDOT I 4L MERE

IVTAT Y

EvIIToT4TF7UN) MILIVUTA4TY

EDa-ILDYEY Y

Rev.4.02

FERR—F Renesas Starter Kit for RX231 (B! 4 : RTK55231XXXXXXXXXX)
Renesas Starter Kit+ for RX72N (B4 : RTK5572NXXXXXXXXXX)
Renesas Starter Kit+ for RX72M (E 4 : RTK5572MXXXXXXXXXX)
RTOS FreeRTOS V10.0.03

R1600V4 V1.06.00
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® 75 EFHERIREE (Rev.4.10)

15H AR
HERRIRE ILRHRILY FOZH RE e studio 2023-07

IAR Embedded Workbench for Renesas RX 4.20.3

Cavin(4 >

YR LY A=Y XAE C/C++ Compiler for RX Family V3.05.00
AVNRALA T3y HERREBROT I+ FEREICUTOAX T aveE
=W

-lang = c99

GCC for Renesas RX 8.3.0.202305

AVNRALF T3y HERKREOT 74+ FEEICUTOA T3>
Z BN

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.20.3
AVNANA T3y RERMBREDT 74 )L MERTE

IVTATY

EvIIoTF4T7UI) MLVIVTATY

ECa-ILDOYVES Y

Rev.4.10

ERR— K

Renesas Starter Kit+ for RX65N-2MB (B! 45 : RTK50565NXXXXXXXXX)
Renesas Starter Kit+ for RX72N (£ 4 : RTK5572NXXXXXXXXX)
Renesas Starter Kit+ for RX72M (£ £ : RTK557 2MXXXXXXXXXX)

RTOS FreeRTOS V10.4.3
RI600V4 V1.06.01
= 7.6 EMEHERIRIE (Rev4.11)
EHHE AR
HERRIRE IWRPRILY bO=9 RE e? studio 2023-10
IAR Embedded Workbench for Renesas RX 4.20.3
Cavn4s IWARHRXIT LY bA=% X& C/C++ Compiler for RX Family V3.05.00

AL Ty HEREBOT 74 MEEICUTOA T avE
BN
-lang = c99

GCC for Renesas RX 8.3.0.202305

AV FToay HERRREDOT 74 IIL FEEICUTOA T3y
ZiBhn

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.20.3
AVNANAToay  RERMBREDT 74 MERTE

IVTAT Y

EvIIToT4TF7UN) MILIVUTA4TY

EDa-ILDYEY Y

Rev.4.11

ERAR—F

Renesas Starter Kit+ for RX72M (E 4 : RTK5572MXXXXXXXXXX)

RTOS

T L
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Dec.15.23

Page 70 of 74
RENESAS




RXZ7321)
A—T2J—RFAT 774 LR T L M3S-TFAT-Tiny £ 2 —)L Firmware Integration Technology

72 STV a—F424

(1) Q: AFITEDa—)LETODTY FMEMLELEAN, EJLKEFTF S E [Could not open
source file “platform.h”] TS5 —MFEELET,

AFITED2—NTADY MIELSCEMENTWGEWAIREENHYES. TAD Y b
MDEMAEE CHEECZEL,

e CS+&ERALTLDGSE
FFUr—ar/—bFRX 773 CS+HIZH#AAL A% Firmware Integration
Technology (RO1AN1826)]

e e?studio ZFEAL T\ 5I5E

77Ur—va3v/—kRX 7731 e?studio [CH#ARALAE Firmware Integration
Technology (RO1AN1723)]

Ffo. KFTED2—LEFERATSHHE. "R—FHR—bXY 5= FIT £E22—JL(BSP £
Ta—H7ady MIEMT ABENHY FET, BSPED 2 —IILDBMAEE. 7TV
r—oav/—bk IR—FyR— bRy 5r—TF D2 —)L(RO1AN1685)] 2BBL T &
LY,

(2) Q: AFITEDa—)LETODY MZEBMLELEA, EILFETT S E This MCU is not
supported by the currentr_sdc_sd_rx module.] TS5—M0"FELFET,

A:EBIMLE=FITESa—A1—HFTOSTY bOE—4y T80 RIS L TULVE ULVATRESE
RHYET, BMLEFITES 2 —IILOXMRT/NNAAZHEELTLESLY,

B) Q: AFITEDa—LETADY MIEBMLELEA, ELFEFTTEETLT 1 JEEHNME
BOTWAEDIS—ARELET,

A “r_tfat_rx_config.h” 77 A ILDFREMEHIEHE > TVWDAIEEENHY FT, “r_
tfat_rx_config.h” J 74 LR L TELIMEZHRE L T &L, 5l 126 a1 L
DTl ZSRBLTLZELY,

4) Q: WHFHRELTVRIMEERET DIEELPREELFET,

A ELSCHFRENMIODNTOVEVAIREEAHY FT . AFITED1—ILEFERT HBEFIHF
RENMBETT, FHMIT 15 mFREI 2SR L TSN,
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8. ZEKRXI AV

A—H—XI=Za7IL:nN—FK9z7F
(RFDEFEHRFILALAYR TLY FOZRKR—LR=UNBAFLTLEEL, )
TOZANLTYTT— /" THOZHIL=2—R
(BHFOBERZILAYRA TLY bOZHRAKR—LR=UMBAFLTLESL, )
A—H—X7v=a7I) : HREBE
RX 27321 CC-RXau/IA4 5 1—H—XT=a27)/)L (R20UT3248)
(BREDBEHRZILATR TLY PAZHRAKR—LR=UDBAFLTLESL, )

TOZHALT Y TT—EOREIZDNT

o FHUOZAILTYTF—RIEHYEFHA,
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ETRCEk

Rev.

%178

HITNE

KAk

1.00

2010.10.08

RFEIT

1.01

2012.09.01

RX210 *ti&

1.02

2013.11.08

RXa A FD2A MILEEE
EHEREER
SAJ51)Y—RIZ Fatfs DEEIERTZ BN

1.03

2013.11.30

F—ToIY—RADR—R/\— 3 2% V0.06—V0.09b
IZER

3.00

2014.04.01

FIT €Y 2a—ILxths

3.01

2014.12.28

RX71M,RX113 [Z %t it
FITAxm 274 ILEEHLELT:

3.02

2015.03.01

RX231 25t
FITAxm 274 IILEEHLELE

3.03

2016.10.01

RX 77 3 VYIZHG
FITAxm 274 ILEEHLEL]:

3.04

2018.11.30

2.4 %IfREIE Real Time OS HHKBOIEZIEFEBML
35 L/T:o

570 b+, 6418 #EMLEL=.
FITEAxm 274 ILEEHLEL

4.00

2020.2.25

REAZEESZATIVEALEY—RO—FEHKIZEER
F—ToIV—ADR—R/"—2 3 % V0.09b—V0.13¢
IZEE
LTOa /NA SITxths

- GCC for Renesas RX

- IAR C/C++ Compiler for Renesas RX
LITF® RTOS (23t (USB mini FIT #EAT 5 7/34
A&k <)

- FreeRTOS

- RI600V4
B#anm o TR_TFAT_ | ZHIK
Y —RIZ Fatfs DEMFHERTZEBMN
Yo7 TF0Y 5 L% RTOS RICE#H

4.01

2020.7.27

- UTOREAT 4 TITHE
- eMMC
- Serial Flash memory
s UTDREAT A 7ITRH LT+ —< v kAR
(f_mkfs) #%&#n
- eMMC
- Serial Flash memory
- v BH 4 X 4096 /A kIR
- USB mini FIT ##EMAT 5T /34 X ELLTD RTOS D
HAEHEIZHIE
- FreeRTOS
- RI600V4
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4.02 2020.9.10 - CLUTOEREBATATIZH L I+—< v MR
(f_mkfs) Zi&Mn
- SD
- USB
4.10 2023.8.31 24 MAMFTEDa—ILOFERAZE]
F—ToV—RADR—R/N\—T 3 2% V0.13¢c—V0.15 [Z
Pl

FITExm 274 ILEEBHLEL:
FEIOC Y FOBEM,

411 2023.12.15 58 BIRAIEELR YU TIL ISy a FAT I 494 XD
R— b ZEM,
5 RI11DFITES2—ILNN—D 3 VEEH,
15 27 a— K494 X €92 avxEH,
23 2.12 Tfor 32, while X. do while XIZDL\TJ %3EMN,

70 7.1 ENMERERRIRIE -

Rev.4.11 DX %EMM,

704 5L | WAIT_LOOP 3 4 ¥ k#%3BH0,
FITAxm 274 ILEBHLEL
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HAECHERALEDFESEIE
CCTIE, S aVERLRISERT S MEALOEESE] ITOVWTHBALES, BAOHEALOIESTEICOVTIE. AFFa1 AV MSLUTY

ZHALTTT—rESRBLTIESL,

1. BHEINE
CMOS #ENEY HRVDIFIEFHESRHLEZOLN T T EEL, CMOS HRAFRVHERICE > TY — MEBRIRIEZE LD EAHY ET, EROR
FOREIZIE, SHAEFRAICERALTCOIEBERD FL—OIHTUr—X BEHOREH,. B/ —RXLGEEFAL, MAILTIRICET—
REBLTLESWD, FT3RFvIREICHELIZY., HFEM-Y LBEVTLESL, Fz. CMOS #RZERE LI=AR— FIZDOWLTHRB%KOEK
WELTLESL,

2. EREABOLE
ERFART, RREOKEFTETT ., BRFARICE, LSIONBEROKEITEETHY . LEREDBRELEFIHFOREETETT . 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 BIZDANHEFDA VE—F VR, — MBI, NAAVE—F LR ELS
TVWET, REAHFEFABRECIHESE S L. FHRRICLY., LSIATBO/ 4 XLEMMESh, LSINSBTEBERNANY. ANEBLRH
ShTERBEEZRIIBEAAHYET,

5 2OvYIZ221T
Uty bEEE, Ay IDRRELEE. VEy FEERLTCESYL, TOJSLETHOV OV IHYEBEZRE, YIYBZEI 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 XPRGFRIZEDBEREAERBEORRICHEYETOTEELTLLE S, CMOS #ZDAAN/ 4 X EISEBAL T, Vi (Max.) »
5VH (Min.) EFTOEFEICELEFDLSGHEE, RBELZSISECIBADLHYET . AALRILANBEEDHZEIFELEEHA. Vi (Max.) HH Vi
(Min.) £FTOMEEZBBT 2EBBHMERICF v 2T/ A RXBEENRALHEVNESITHEALTLLESL,

7. UY—TF7FLR (FHEE) O7I/RELE
JH—T7 LR (FHEE) 7Y ERE2IELET., 7 FLREEICE, FROMBEERICEYMFFOATWVNS UF—T7 LR (FH%4E
) "HYET. CADDT7 FLREFIEALEEZDBEICDONTIE, BETEFHANDT, FIEALBEVESITLTLESL,

8. HAEOMEIZONT
HEQORLGIURBICEFTIHEEE. WEHLATLICVRTLIHERREZEREL TSV, ALIL—TDIAaVTELERENES L, T35
DAAEY, LATIMRE—VOEEBLREICEY, BERUFHEOHE T, HHEE, BEY—DU, /A XWE. /M1 ESFHELEHNRLEDIHEN
HUET, BENESHRICERT 558, BAORRBTLICRATLFHERBERBL 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 %
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