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r_tfat_driver_rx_v2.40_extend.mdf AR—b-a2T745L—42 BET7AI
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SD h—F SDE—FSDAEUHA—FFZAN 3.00
(SD €E—F) SDHI €Y a—JL 2.1
USB A€ USB Basic Host and Peripheral Driver 1.41
USB Host Mass Storage Class Driver 1.41
USB Basic Host and Peripheral Driver (USB Mini Firmware) 1.20
USB Host Mass Storage Class Driver for USB Mini Firmware 1.20
eMMC MMC E£— K MMCIF K54 /\ 1.10
Serial Flash Serial Flash memory 72 X4 0y Y RAXFEHES 12— 3.30
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13 APl OHE

RIBICKFITED2a—IZEFTFINS APIEA#ERLET,

# 1.3 APIE%—%&

% B % EREA
disk_initialize() TARY - F54 TOHEE
disk_status() TARY - FS54 TRERE
disk_read() TARIDLDRAHL
disk_write() TARI~NDEEZAH
disk_ioctl() ZDHD K5 A THIEH
get_fattime() Bt - BZIDERF
drv_change_alloc() TFAT EDa2a— LD RSATEEELATEY) K54/ \D
FS4 JBSEDBEMITER

1.4 #IREIR

(1) TFAT ORERT/NA R[&, TFAT &Y FRETL—HAERTHSETOFIT THR—FEhTWST
NARTT . BFITORERTNARFENRETNDT T r—2a3v/ —r&TELESD,

(2) USB Basic Host and Peripheral Driver (USB Mini Firmware) FIT &1} USB Host Mass Storage Class
Driver for USB Mini Firmware FIT [EZ N Z4 Rev.1.20 LEZFFERAL T ZELY,
N5 FIT M Rev.1.20 I RTOS IZXf L TLZ5 =TT,
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2. API &

21 N—FOT7EH
CERICEES MCU AUTOHEEZ Y R— FLTWARENHYFET,

® USB
® SDHI
® CMT

22 VYIbMIITEHR
AFITEDa—LIE LT r—IITRELTOET,

® r_bsp(Rev.5.52 Ll t)

® r tfat rx (Rev.4.11 LLE)

® r_sys_time_rx (Rev.1.01 LI L)

® r_cmt rx (Rev.4.40 LI L)

FRTBAEY RS A/ \DFELEIL r_tfat_driver_rx_config.h THRET D ENTEZET,

23 HR—brESAhTWBY—ILFI—V
AFTEDa—NLIE, EAFRYFRFSANAYR—FLTWBY—ILFz—2ITIKTFELET .

24 FERYDENYRAHRY A
TFAT driver FIT TIZEIYRAHRY 2 & ERALEL A,

25 ~NYBITFA)L

TRTOAPIFUHLIZZOY 7 boz707AP ) ba—FELTRESATVLS1ED I 7ML
lr_tfat_driver rx_if.h] Z4 V9 IL—FF B EIZ&>TiIThbhET,

ELVERALA LD T 4T L—2arAd T3k, 7740 Tr_tfat_driver_rx_config.h] TEIRF(E
EHEINFET,

2.6 EHpA

ZOTATY FTlIE, A—FZ2HhhYDT <, BHEEZIYRECTHHIC, ANSICI DEERE
% (exact width integer type) ZFERALTUVET, CALDE(L stdinth TERSINTWLET,
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2.7 AVNAILEFDERTE

AFITED2—ILDAY T4 Fal—2artr T arniREK., r_tfat driver_rx_config.h TITLVE
To

TV a BBIUREMBICETHHBAETRITRLET,
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Configuration options in r_tfat_driver_rx_config.h
USBAEYELTEIVETSHRSA4TH
REARFIFO0)E LTLZEY,

#define
TFAT_USB_DRIVE_NUM
- Default value = (0)

#define
TFAT_SDMEM_DRIVE_NUM
- Default value = (0)

SDAEYA—FELTEYHTEFS1TH
REARFIFO0)E LTS,

#define
TFAT_USB_MINI_DRIVE_NUM
- Default value = (0)

USB AE!Y (Mini) £LTEIYHTEHRSM4TH
REFARFEO0)E LTS,

#define
TFAT_MMC_DRIVE_NUM
- Default value = (0)

eMMC &L TEIYETS FS4 T#
REARFIFO0)E LTS,

#define
TFAT_SERIAL_FLASH_DRIVE_NUM
- Default value = (0)

Serial Flash memory & L TEIYH TS K54 T#
REABKIL0)ELTLEEEL,

#define
TFAT_FLASH_SECTOR_SIZE
- Default value = (4096)

TFAT & U Serial Flash Memory B3 585809 %
YA XEZEEELET, UTHBH1DFBRLTLESLY,

512 /84 k = (512)

1024 /34 b =(1024)
2048 /34 k = (2048)
4096 /34 k = (4096)

#define

TFAT_DRIVE_ALLOC NUM i

i=0~9

- Default value = (TFAT_CTRL_NONE)

BEFSATESICHLTHEATSTNAIREZRYETET,

USB A& THEAT S K54 J = (TFAT_CTRL_USB)
SD AEYH—KRTHERT S KFS 4 7= (TFAT_CTRL_SDMEM)
USB A E 1) (Mini) TiEFRT % K54 J= (TFAT_CTRL_USB_MINI)
eMMC TERIT % KS4 J = (TFAT_CTRL_MMC)
Serial Flash memory TERAT 5 K54 7

= (TFAT_CTRL_SERIAL_FLASH)
FRLAEWLEKS 4 J = (TFAT_CTRL_NONE)
ELTLESEL,

CODT—A3%xIZ, TFATRITO RS A IBBEAEY KA
INDRSATHEELOBEMRITETVET, AEY KSA4N
DEZA4TESE. FIBICEIVETOAET ., BMICERL
f=W5 AL, 3.7drv_change_alloc() 5B L TL &L,

#define
RI600V4_MUTEX_ID_FOR_TFAT_
DRIVE_ALLOC_NUM i

i=0~9

- Default value = (0)

RIBOOV4 AT %1B4&. RI600V4 IV T FaL— 3y
THRETHIa—TVIRAIDEEELTLESL,
CDIa—TYHRIE TFATOAPINYIV RS MR
EETE (FSATLEDT7AINITa LY b OBBRIT
+TREFTD) EOIZERESNET,

RIBOOV4 fEFEF, MDD, HE% K54 TEMEKIEZ(1~255)D1E
ELTLEEW, ERFATTELDE (S 2a—TFTvI R
ID) ZERALTSESLY,

RIBOOV4, F=IE, HEEFS A4 TREMAFFO)E LTS
W RS TIFO)VZEERTEET,
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28 a—FHY4a4 X

AFITED2—ILOROMHY AR, RAMH A X, RAERARZ VI YA XETRIZRLET, RX100 &
1J—X, RX200 >!)—X, RX600 ) —XMoRERLT1 TN RFTDIEBHLTULET,

ROM (A—FHLUVEH) & RAM(FB—NILT—4%) O A4 XI&, EILEED 2.7 32/84 LEDER
Fl DAV I4Falb—avAToavickoTRFEVET,

TROEFTEFHTHERELTVES,
EPa—I)LY) EY 3 r_tfat_driver_rx Rev.2.40
O 2131 /38— 3 > Renesas Electronics C/C++ Compiler Package for RX Family V3.05.00
(HERFEREDT 74 )L FEEEIZ-lang = c99"F T 3  %3BM)
GCC for Renesas RX 8.3.0.202305
(MERRRBEOT 74U FERFEIZ” -std=gnu99"#+ T 3 > % 3E/0)
IAR C/C++ Compiler for Renesas RX version 4.20.3
(HEREREDT 74U FERE)
AVI4db—YaviAIiar: FTILILEE

ROM, RAM 8 & URAZ v/ Da—FKH A4 X

FRAEY

Renesas Compiler

IAR Compiler

RX113 | ROME® 6,516 /34 7,688 /34 k 8,658 /34 k
RAM(®) 26 /31 + 8/3A k 56 /N1~
R By 4 192 /N4 K - 348 /A k

RX231 ROM®) 6,517 /3 k 7,688 /3 8,658 /31 k
RAM®®) 26 /31 + 831 + 56 /84 +
2By HE 192 /31 k - 348 154 +

RX65N | RomE® 6,517 134 k 7,688 /34 k 8,660 /31
RAM®®) 26 /31 + 831 + 58 /81 b+
By HE 19234 k - 352 /34 k

i TFATFIT €2 2—J)L®D ROMRAM/R R v 9 H A4 AREENTUVET,

R20AN0335JJ0240 Rev.2.40
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29 5I¥

TFATFIT D APl 2 UHTEO KSA4 IBEDEEELTIHEALCESLY,

typedef
{

enum

TFAT DRIVE NUM 0 = 0x00,
TFAT DRIVE NUM 1,
TFAT DRIVE NUM 2,
TFAT DRIVE NUM 3,
TFAT DRIVE NUM 4,
TFAT DRIVE NUM 5,
TFAT DRIVE NUM 6,
TFAT DRIVE NUM 7,
TFAT DRIVE NUM 8,
TFAT DRIVE NUM 9,
}TFAT DRV_NUM;

210 RY &

ZTNEZNTFAT FIT E2 2 —)LD"diskio.h" TEEINTWET,

/* Disk
typedef
#define
#define
#define

Status Bits (DSTATUS) */

uint8 t DSTATUS;

STA NOINIT 0x0l /* Drive not initialized */
STA NODISK 0x02 /* No medium in the drive */
STA PROTECT 0x04 /* Write protected */

/* Results of Disk Functions */

typedef enum
{
RES OK = O, /* Successful */
RES ERROR, /* R/W Error */
RES WRPRT, /* Write Protected */

RES NOTRDY, /*
RES PARERR /*

Not Ready */
Invalid Parameter */

S N PO

} DRESULT;

R20AN0335JJ0240 Rev.2.40

Dec.15.23

RENESAS
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211 FIT EDa—/LDEMAE

AFITEDa—IILIE, FHTSHTOCIH FTEIZEMTIBRENHYET, LRYRATIE, AY—F -

A4 L—2FFERLEZ. 2). G)DEBMAEFHELTWET, L. AX—Fr-a2T745
L—4E, =80 RX TS RADHFHYR—FLTWET, Y R— SN TLELRX T/ X[ZDWVTIE
BDAHEEFEALTLEEELY,

(1) e?studio ETCRAY—bt -V I74 Y L—42ZFALTCFITE a—ILEZEMT 55E
e2studio MAY—hr -2V T74 5 L—42%FHALT, BBMNICA—Y IO MIFITE
a—)LFEEMLET, EMIEX. 7TUS5—3 0/ —F IRX AX—F+ V749 L—4
dA—H—HA K:e?studio # (R20AN0451)] #SHBL T &Ly,

(2) CS+ETRY—Ft -2V T4 L—42%FEALTFRTESa—ILEEBNT 554
CS+ET, RAVK7AVIRAY— b+ -2V 7459 L—42%#FEAL T, BHNIC2A—HFTOPx
JMZFITEDa—)LEEBMLET, FME. 7IVr—2a>/—r IRX RY—F -0V
T4 L—48 1—H—H4 K:CS+#m (R20AN0470)] BB LT &Ly,

(3) CS+LETFITEDa—/L%EMT S54
CS+LT, FHTA—H¥TOP Y MIFITEDa—ILZEBMLET, #ME. 7TUV7r—>3
v/—F IRX 7731 CS+IZ#&HAL A% Firmware Integration Technology (RO1AN1826) ]
ESRLTLEESL,

4) IAREW LTRI— b+ -2V T4 L—2%#FERALTFRTED2—/LZEBMT 556
RAVRFAVERAY—r -2V 74 L—42%FALT,. BBMICA—Y TP Y FZFIT
EVa—I)LEEMLET, FME. 7IVr—23>/—r IRX RY—Fr-a2T7450L—4
aA—H—HA K IAREW #& (R20AN0535)] BB LT &Ly,

R20AN0335JJ0240 Rev.2.40 Page 16 of 70
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2.12 for 3. while 3. do while XIZDULVT

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 */

R20AN0335JJ0240 Rev.2.40 Page 17 of 70
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3. API E#

TFATFIT ED 2 — LN ABEMBEFUHSAET, CCICEBSIN=—HN 2R <BEEE. oV
T4 L—2aVREICKHLT, BETNMRADEBEILICARSNETHURBOBEKETI UL TFETS . T
BOBEMIE. T4 R [CRELTLET,

UTOBE#%E7 TV r—2ay - TOTSLANGHUHEILNTLEZEL,

*® 3.1 HH—E
% HREE

disk_initialize() TA4RY - FS54 TDHHEE

disk_status() TARY - F54 TDRKEIRE

disk_read() T AR D EDFHEHAHS

disk_write() TARIADEERAH

disk_ioctl() ZOHD K5 A THIE

get_fattime() Bt - BZIDERF

drv_change_alloc() TFATEDa2a— LD RSATEBELEAE) FSA41 DA
TEBHBH LLEFroRILER)LEOBEMITOEER

R20AN0335JJ0240 Rev.2.40 Page 18 of 70
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3.1 disk_initialize()
disk_initialize B#IER b L—C TS REPRET B =HICFUHESIET,

Format
DSTATUS disk initialize (
BYTE pdrv /* [IN] Physical drive number */
);
Parameters
pdrv

S—5y b TN REBAT BHOOWERS A TES, LUIL - F5( TLRTATEBICED
<,

Return Values
COBMIBERELTH/ED FSA TRAT—EARISTH#RLET., FSA4TOREDHEM-DOT
[&. disk_status B#IZSHB L T =&Y,

Properties
Z7 A4 )Ldiskioh IZ2TA I TEESNATWET,

Description
COWRERFTRA T 7ENHEL., TNEEED) — F/54 MERBKREBICLET, BEIRINT S
E. RYED STANOINIT 2SR ) T7EINET,

BE : COBEBEFatFs ELa—IILOEBTFIZHIDENHYET, 7TV r—ar - TOS S ALK
DEMMETFATIHEVWTERFA., S1HWVE, R 2—LLED FAT #EEERIIENDAREENHY T, T7
AN RATLEBNHIET HIZIE. KH YIS mount BEEiEFERAL TS &L,

Example
Tl

Special Notes:
Tl

R20AN0335JJ0240 Rev.2.40 Page 19 of 70
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3.2 disk_status()
COBHFE. BEDRFSA ITRT—EREMVEDES-HICHEVUHEINET,

Format
DSTATUS disk status (
BYTE pdrv /* [IN] Physical drive number */
)i
Parameters
pdrv

S—5y b FAAREBHT BHOOWERS A TES, LUIL - K54 TLRTATEBICED
<,

Return Values
BEDKRSATRT—ERE, TREORT—ERIZTDHEAEDHETREINET, FatFs (F
STA _NOINIT & STA PROTECT D& &ESHBLEY,

STA_NOINITI

TFTNA AL SN TE ST, BEQEBATETCLWEVWIEEZRLET, COISTIE. YRATFLY
Ty b, AT TOmMYSN L., £ disk_initialize RO KBEFICEHRE SN FET . disk_initialize B K
W BEOVTEINET, ERPICRELEZATATOERREIRTFY ITFY LTRT—ERIIVIZR
MESEIDREAHYET., S1HENE, BBV MENELKHBELEEA, VATLRATATEER
BHEZHR—FLTWEWEAE, 7F7US5—ay - TOTSLEEATATEEDEVIZf_mount BT
R 2—LZRATRMYICEY DY T E2REAHY FT,

STA_NODISK

RSATIZATATHREWI EEZRLET, CNIEFEAETARY - KSATTREEIZVUTESNET,
FatFs X D735 #8BLEWI EITEELTLCIESLY,

STA_PROTECT

ATATHEERAARESN TS LEERLET ., CNEIETAHREREDLT VRS AT TEIZI Y
TENFET, STA NODISKWBHEE SN TWLDIGHIFENTT,

Properties
J7A4)Ldiskioh IZ2TRA I TEESNTLET,

Description
Tl

Example
L

Special Notes:
L

R20AN0335JJ0240 Rev.2.40 Page 20 of 70
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3.3 disk_read()
COBEBIE. BRATATOEIINST—REZHEHAATT-OICFETEINFET,

Format
DRESULT disk read (
BYTE pdrv, /* [IN] Physical drive number */
BYTE* buff, /* [OUT] Pointer to the read data buffer */
LBA t sector, /* [IN] Start sector number */
UINT count /* [IN] Number of sectors to read */
)i
Parameters
pdrv

B—2y b FRAREBINT BEHOONE RS TES,

buff

FHAEL TR EEBNT =D/ 1 FEIODRZRIDIEE~DKRA V2, ZAHLT—42 - 14 XEF+EY
A -H4 Xxcount /N FEBYET,

sector
BtR Y 4ES, 32EY N LBATHEELET,

count

SAHTEY 2 H

Return Values
RES OK (0)

EERT,

RES_ERRORA
B LIREPICEERREN—FIS—ARELFE LT,

RES_PARERR
/€5 )( _9 hiquE—G-a_o

RES_NOTRDY
TNARFWE LS TLEEA,

Properties
Z74)Ldiskioh IZ2TA I TEESNTWET,

R20AN0335JJ0240 Rev.2.40 Page 21 of 70
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Description

AEYA—FR. N—FRTARY T ARV GED—BBERAT 4 TIIHT HHRAESREER. €2
BEFEENET—F - N\A FOTAYIEMTITHONET, FatFs (L 512 5 4096 /31 FOEHED Y
A YA XEYR—ELET, FatFs BNEIEEY X - 4 X (FF_MIN_SS =FF_MAX_SS. Th(IHZ$ &
K HBT—ATY) ITRESNTWSHE, BAESTHERIZOEI 2 - YA X THELGITAERY F€
Ao FatFs BNAIEE Y 2 - A4 XTHESNTULSHEE (FF_MIN_SS < FF_MAX_SS) . disk_initialize B§
AT Lz ERIC disk_ioctl B ZFEALTATA 7DV 4 - Y44 XZHOEDEET,

buff ZNM L TESNBZAEY 7 FLRIZDVTIX, WS ONEESFEAHY EFT, 5IBEIBYTE*ELT
EEINTWEEH, BT LET—FBRIZCTSA AV FENTULEDITTEHY EHA, 7534 A2 RS
NTWEVWRAESRETIEEERETRET HAREENHY ET (FatFs 7TV r— 3>/ — %35
B) , NA7—FXTUF v, BHIIDMAIL FO—5A, PS54 AV FDE>TVWEWAEY T EREH
AT LA WMESIX, disk_read BN D THRRTILELAHY FIT ., TOBEIE. CORBEZRET H1-0HIC
LUTFIZEHBT AN DOIDEBEN,HY ET,

MEICIHELCT, COMBTT— FEEEZ/N\A FMREICEBRLET, - BITTHTT,

fread () MUK LT, Y992 Z2E8CRVFEAH LERZ#ITET., - EEEEIEELFEA,

-f read (fp. dat, btw, bw) FEUH L T. (((UINT)dat & 3) == (f_tell(fp) & 3)) A true TH 5 Z & MR
LTLEEL, -buff O Word 754 A2 MIREESHATLET,

Fl=. AEVYEENDVMA TREETEZHVARESELADY T, ChiE. BEREZVIICHERAINWLIERS
AEYVAIZHZIBETT, FITNNY I 7EEFFATIH. X2V LOO—HILEHELTFATFS &
FUFILBEREESL I 7A4IWLI/IONYIT7EEELEBEVWTLEEL, —fRIZ, BRI ADHEAHLE
K (count>1) FEAT A TADE— I FEZEIZHEILLENWTLLESWL, EHOBE—v Y 2 EEICH
BBLEBE., BAELAIL—TYy FHETFLET,

Example
L

Special Notes:
L

R20AN0335JJ0240 Rev.2.40 Page 22 of 70
Dec.15.23 RENESAS



RXZ77=21)

M3S-TFAT-Tiny * &) K54 /3 >3 7 2 —REL 1—/L Firmware Integration Technology

3.4 disk_write()

CORYIF, BEATATOEIRITT—2E2EETALEOITRETHENET,

Format
DRESULT disk write (
BYTE pdrv, /* [IN] Physical drive number */
const BYTE* buff, /* [IN] Pointer to the data to be written */
LBA t sector, /* [IN] Sector number to write from */
UINT count /* [IN] Number of sectors to write */
)i
Parameters
pdrv

B—2y b FRAREBINT BEHOONE RS TES,

buff

EZRAFENENA FEIDFRHMNDEE~ADRA VE, BEERFNEZT—2OHAXFEIZ - 4 X%

count /N1 FTT,

sector
BtR Y 4ES, 32EY N LBATHRELEYT,

count

ESRATEI 2

Return Values
RES_OK (0)

EERT,

RES_ERROR
EEAAREPICREFEGN—FIS—HDRELEL .

RES_WRPRT
ATATHEERAHAEIERETY,

RES_PARERR
INTA—BZPFRETT,

RES_NOTRDY
TNARFIHESNhTOE A,

R20AN0335JJ0240 Rev.2.40
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Properties
J74)Ldiskioh [2T7AREA TEESATVET,

Description

SIBIEBYTE*&E LTEESINTWA=H, BESNEZATY T RLREIBTLIT—FRERICTSA A
VEENTWADITTEDY FHA. FMIE. disk_read BEIE D Description #SB L TL 2&LY,

—RRIC. BHOEIZEZTIAHER (count>1) ZRBEATATADE—E I REGEIZHEILAZLTL
a0, BROBE—tw I EGEEICHBLIEEE. 727ALEERAARIL—Ty FAKBIZETLET,
FatFs [X. T4 RV FIEHEDEREZT AAMELTEEL TOET, ETHOEZTAARE. £k, T—
BRTA NV IFv Y a~NERENEIDHIZE-T, COBEBDORELDTEFEFITMN, AT TADEE
AHBIELERICETLTWLWAREEEHY FEA, L. COBEEMNSRES=ED buff ~DEZFRAHA
T—RFENTT, EEAHTTORHERERIL, disk_ioctl B% M CTRL_SYNC v > RIC&k>TETEh
F9, LizhoT. BEEZAHKEETRETLHEE. 774V ATLDEEFRAHARIL—T v MEAL
LEJ,

w®E . 77Ur—2ay - TS LRIOBEEFTHELTREWTERA, BFUHTERY 2 —LED
FAT B & ANEN S RIREMENH Y T

Example
Tl

Special Notes:
FF_FS_READONLY =1 DiGF&EIIFEATEEE A,

R20AN0335JJ0240 Rev.2.40 Page 24 of 70
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3.5 disk_ioctl()

C ORI, —MREIEY — F/SA MDD TS RERDHEEECEDMOEEEZHIEHT 5 -OITFUH

ShET,
Format
DRESULT disk_ioctl (
BYTE pdrv, /* [IN] Drive number */
BYTE cmd, /* [IN] Control command code */
void* buff /* [I/0] Parameter and data buffer */
)i
Parameters
pdrv

B—2y b FRAREBINT B-HOONE RS 1 TES,

cmd
fEa<w k- O—FEERELET,

buff

AT RA—RIZERFETDNTA—EADRA DB, ATV ENNRT A= EZFHFO>TLEMNE S MILHER

LEEA,

Return Values
RES_OK (0)

EERT,

RES_ERROR
RAIoMADITS—AFEELFEL,

RES_PARERR
aAv Y Ra—FFEEFINTA—EHBRIE,

RES_NOTRDY
TNARFMEEShTLEEA,

Properties
J 74 )Ldiskioh [2T7A 24 TEESNATVET,

R20AN0335JJ0240 Rev.2.40
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Description

MBRSATOREIZCEYVYR—FENEaTU RIZEGYETA, FatFs EL 2 —ILTlE. RORNAD
YIVRDAHEAL, BEDN—FO 2701 —HERITIKEFEL=FIEETITOEEA,

% 32 AAa<YK

avU kR

RN

CTRL_SYNC

TNNARNEZTAHANBERTIIDEHFEET. TARYVI/OEDa—IILFERIE
A TATIZSTA MNY I XYL adBHIEHERE. F—TarE LTIV &N
FoylaT—R%FFTCITATATIZEERLET . ATAT7TADEEEZAHBEN
disk_write BBATRET L=BE. COav Y FIZIE AL LEEAS

GET_SECTOR_COUNT

KRS« JLDERATREL Y 23%% . buff AAfE9 DWORD ZT#IZELET, D3
IURE, ERT AR 2a—LINN—T 423 2DHAXERET H=HIC _mkis &
KU T fdisk BESRIC K > THEASINEIT, FF_USE_MKFS =1MDBAEFHETT,

GET_SECTOR_SIZE

TINAZADEI B - 4 X% buff AT WORD ZHIELES ., DAY FDH
PRV EE 512, 1024, 2048, HKL V4096 TY, DT> Rk, FF_MAX_SS
>FF_MIN_SS DB &IZOHFNHETT, FF_MAX_SS=FF_MIN_SS DB, ZMD1
IV REERESNT, TS REZDEIZ - YA XTEHETIHELNHY 5,

GET_BLOCK_SIZE

TSYVAAEYATATOHEETOVIH A XELY ZEAT, buff NET
DWORD Z#IZRLET, HFBEIE2DREET 1,5 32768 TY, HETAVIH
A RXADBFRAFELIF TSV AATY AT T THEWNMESIF1E2RLET, C0aT Y
Rl f mkfs EBTOAMERA S, T—2EEEEETOVIERICHIAKLSIELE
¥, FF_USE_MKFS =1 DB&EWNETT .

CTRL_TRIM

4TI DT—EARREIZRY, T—HEBETELILET/NA RITEAML
9, Y42 TOv5IE, buff NEF DWORD BFl {<Bitht Y 2>, < Tt %>}
THREINET., CRIFATATNASAZAD Trim ERLCIT Y KTT, COMEELY

R—FERTLWEWLATS YL AEY TNSAATIEHEMES, COav Y FiEEmd
LEEA, FatFs IR a—KFEFz v 98T, €94 709N 3FGHEEShE
Motz LTH I 7 M IVBEEISREEEZZITEFA, COIIVRIE V5REIF—
U DHIBREES LU f_mkfs BN TEVUHSNET ., FF_USE_TRIM =1 DiFEIFH%
ATY,

Example
Tl

Special Notes:

FF_FS_READONLY = 1 /" FF_MAX_SS = FF_MIN_SS 015 4. disk_ioctl B % @AY 20 E(EH Y

FHA
R20AN0335JJ0240 Rev.2.40 Page 26 of 70
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3.6 get_fattime()
CORBBIRERZERELET,

Format
DWORD get fattime (void);

Return Values
BEDO—HI - 24 LN DWORDEIZ/NY I ENTRENET, Ev b TJ0—=ILFELUTDESY
T,

bit31:25
1980 F#ER & LI-FEM 0-127 TAVET (37 DH\E. 2017 §F)

bit24:21
AHA 1-12 OETAYET,

bit20:16
BMN 1-31 OETAYET,

Bit15:11
At 0-23 DIETAYETY,

bit10:5
2H 0-59 DIETAYZFET,

bit4:0
W2 0-29 DETAYVEY 25 DHAE, 50) .

Properties
TZ7ALFh I2TA IS TEESNTLET,

Description
DARATLMBNYTNEAA LAy EHYR—FLTWEL T, get fattime BT HENLEFFEZIR L F
T, TAONRINIIGE. J7A4NVICEEDLGRIA LRI THHY £ A,

Example
Tl

Special Notes:
FF_FS_READONLY =1 F£7/z[X FF_FS_NORTC =1 DifF&. COBMIIFTETT,

R20AN0335JJ0240 Rev.2.40 Page 27 of 70
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3.7 drv_change_alloc()

COBEBIEIRFSATENYLHTEEELET ., COBHUL FatFs L (XEBEZRTH Y. Renesas HE D API
T,

Format
DRESULT drv_change alloc(TFAT DRV NUM tfat drv, uint8 t dev_ type,
uint8 t dev _drv num );

Parameters
tfat_drv

TFAT FIT AOWE K514 T&ES,

dev_type

FINA ZADS A F (TFAT_USB_DRIVE_NUM, TFAT SDMEM_DRIVE_NUM, #7=[&
TFAT_USB_MINI_DRIVE_NUM) ,

dev_drv_num

TINAR FSANADKRSAITES/ TINAAF v 2RI,

Return Values
RES_OK (0)

EERT,

RES_ERROR
tfat drv THEE LI-ENEH TS,

Properties
J7 A I)Lr tfat driver rx_ifh [CT7O 24 JEEShTLET,

Description

TFAT TERT 5 K54 JI& r_tfat_driver_rx_config.h ® TFAT_DRIVE_ALLOC _NUM_i E&IZ &k > Tis
EL. FSATBEBTFAT)EAERY FIAM D FS4 TESHEERTONES . AT FFA/ DK
14 JEBIE. RIBCBHTEYETOAET,

BEF T ZBMICER LGS, COBEREFERALEY.

Example
L

Special Notes:
L
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4. RNEREH

USB AE!., SD AE!YH—F (SDE—F) . USB Mini, eMMC., & & U, Serial Flash memory [A 1M
BEAHBESIATVET., ThThOBEBNTAEY FSANEZFUELET,

41 USB AEYH

2.7 a2A LEEDHEE ] O TFAT_USB_DRIVE_NUM & TFAT _DRIVE_ALLOC_NUM_|(i=0-9) T
TFAT_CTRL_USB ARE SN TWLBBAITEK 4.1 OEEAFUHELET,

= 41 BH—%E

¥ R E
usb_disk_initialize TA4RY ~ FS54 TOMHAEL
usb_disk_read T4 R DS DFHRAH
usb_disk_write TARIANDEEAH
usb_disk_ioctl ZDMD K5 A THilfE
usb_disk_status TA4RY « FS5 A4 TDRERE

= 42 FOMOEH—E

%4 BEREMEE
R_usb_hmsc_WaitLoop T—AD—FKIZA4 FETHES
R20AN0335JJ0240 Rev.2.40 Page 29 of 70
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4.1.1 usb_disk_initialize
A, T4RY - FSATDMBLETVET,

Format
#include "r tfat drv if dev.h"
DSTATUS usb_disk initialize (uint8 t pdrv);

Parameters
pdrv AR MELT D RFSA IBEEEELET,

Return Values

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETEDTA RV RAT—4 R
Description

USB FS A /A\DOMEUHE LHIRGFEEI®R. 1 EDOHA)ZKY.,. KAPI TIXUSB FS A \DMEAZEITIT- T
WEtA, I—FRITORIEHVBLETT,
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4.1.2 usb _disk read
ABEHBIE. TARIDEDHEARABEITVET,

Format
#include " r tfat drv_if dev.h "
DRESULT usb_disk read (
uint8 t pdrv ,
uint8 t * buff ,
uint32 t sector ,
uint8 t count

Parameters
pdrv AR MEBHGERFSM4 BB ZHEELET.
buff HAH HAMY T—R2EB/NT ENVT7EETRA U4,
sector AR Mgty 2B S REIOY Y7 LR (LBA) THRELET,
count AR ARSI IBMERELET, BIE 1~255 DEHEEATI,

Return Value
DRESULT 210 RYE] 28 L -B#EETOHKER

Description
COBEBIE. TA4RY - FIA4ThoT—22RARVET, RAMET— R UEICBET HF#MIE5IHT
EBELEY.
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4.1.3 usb_disk_write
AT, TARIADEZTRAHETVET,

Format
#include " r tfat drv_if dev.h "
DRESULT usb_disk write (
uint8 t pdrv ,
uint8 t *buff ,
uint32 t sector ,

uint8 t count

)
Parameters

pdrv AN MEBHGE RS JBBSFHRELET,

buff AN EEFAL TR ERMTEN\Y I 7ERITRA 25,

sector AAD Mkt 2B SEHREIOY Y7 FLR (LBA) THEELET .,

count AN EZACE I IHEEELET, EIX 1~255 DEHFETY,
Return Value

DRESULT 210 RYE] 288 L -B#EETOHKER

Description
OB, TARY - FIATITT—R2%EETRAHET, ETALT—RICET HHMILSIHTIEEL
F9,
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4.1.4 usb_disk_ioctl
KEHIE, ZOMD RS A THEEFTVET,

Format
#include " r tfat drv_if dev.h "
DRESULT usb_disk ioctl (
uint8 t pdrv ,
uint8 t cmd ,
void * buff
)i

Parameters

pdrv AR MBWE RS JBSEEELET,

cmd AR av Y REEEELET, av Y FEREIZOIZHRY FT,
buff AR HBAHAMY TR EHNT BNV T 7 ERT RSV F,

Return Value
DRESULT 210 RYE] 28 L -BA#EETOHKE

Description

usb_disk_ioctl B#E. 3 _XTH TFAT OB T sync A K > TOAERASINFET, f sync FH
E7T)—2avTHEALGVA—HFE COBED RTINS U2 T —RABROEEZRXTYTT S
CENTEFET,

FIVr—2a 0Tt sync B EFERAT HBAFaY 2 FCTRL_SYNC #FE L TL &L,

f syncBE#E7 TV r—2a v THERTZI—HIE, COBEDRSANA V27 —RABHERELY
HhEBYFEEA. CORFSANBEHRE. REDPOEZTAATOCRERTTE-HO0Oa—FHSERT
BULENHYET., TARIINOEDA—IANEZFRELF Y Y 2ZHIBE. F—T1 IV FFEBLIC
75viadnEzT, fsyncBEABIL. BIBELTET 774U ATO) FEBEET HRESNATULAL
T—AEREFELET,
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4.1.5 usb_disk_status
ABEE. T4RY - FSATOREBREZTVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS usb_disk status (uint8 t pdrv );

Parameters
pdrv AR MBWE RS 4 JBSEEELET,

Return Value

RES_OK FEERT
RES_OK Li4} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

COBEBIE. TARVEFIVITHaA—FhoBRL, REDTARIVRT—E2RZRLES, T4 R
PDRT—HRIE, 1210 RYE] ICRETHLSI232DEBOVTANIGYET, TARIRT—HR
. TARYIRT—AREEET AT Y/O02BRALTRYEEZFHFT L&Y . BT CEnTEET,
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4.1.6 R_usb_hmsc_WaitLoop
ABEF. T—2V—F/Z4 FORTHRLZITVET,

Format
void R usb hmsc WaitLoop (void );

Parameters
L

Return Value
L

Description
WMEBREDFHMIE. USB RSANEID FFaAY FETSBIIZEL,
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42 SDAEYAH—FHA

2.7 224 )LEEDHEE ] O TFAT_SDMEM_DRIVE_NUM & TFAT_DRIVE_ALLOC_NUM_j(i=0-9) T
TFAT_CTRL_SDMEM AR FE S TN AIHEITK 4.3 DEKHAFEVHENET,

= 43 BH—%E

¥ HRERIE
sdmem_disk_initialize TARY - F54 TD#EE
sdmem_disk_read T AR DEDFHEAHAH
sdmem_disk_write TARI~NDEZAH
sdmem_disk_ioctl ZOHD K5 A THIE
sdmem_disk_status TA4RY - FS5A4 TORERE

[SD A& h— FEABDEE]

VHRE. ¥ MLE, VDD EREEHRBLIEF., KED 12— TIRITWEEA, SDAEYH—FE
Ca—ILDKRFX1 AV +ESEIZA—HAITHELTLEESN, TNHDEBREZTHLEVWERED 2 —ILIX
EEHELEFEA,
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4.2.1 sdmem_disk_initialize
A, T4RY - FSATDMBLETVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS sdmem disk initialize (uint8 t drive);

Parameters
drive AR MELT D RS IBEEZEELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

AEBTE, SDAEVH—FFSANOPHARERFTO>TVEEA, I—HATOREABETT,
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4.2.2 sdmem_disk read
ABEHBIE. TARIDEDHEARABEITVET,

Format

#include " r tfat drv_if dev.h "

DRESULT sdmem disk read (

)
Parameters

drive

buffer

sector_number

sector_count

Return Value
DRESULT

Description

AR
H A
AR
AR

uint8 t drive ,

uint8 t  *buffer ,
uint32 t sector number ,
uint8 t sector count

MBI FS A TEBSEEELET,

HAMY T2 ERMNT BNV T 7 EEIT RS 4,

FiatV 4 &S ZREIOV I T FLR (LBA) THELFET,
HAMBE IV IREEELET ., [EX1~255 DEETY .

210 RYfE] [CECH L-BHEITOHER

SD A*EYA—FhST—2&HAHLES, TOVIBICEELET,
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4.2.3 sdmem_disk write
AE#IE. TARIANDEZTRAAETVET,

Format

#include " r tfat drv_if dev.h "

DRESULT sdmem disk write

);
Parameters

drive

buffer

sector_number

sector_count

Return Value
DRESULT

Description

AR
AR
AR
AR

uint8 t drive ,

uint8 t *buffer ,
uint32 t sector number ,
uint8 t sector count

MBHE FS A TESEEELET,

EZAAT—REBRMNT ENVT7EIETRA U4,

Fiat V4 BFSZREIOV I T FLR (LBA) THEELFET,
ETQACHEIIBERELEY, [EX1~255 DEETY .

210 RYfE] [CECH L-BHEITOHER

SD AEVA—FIZT—2ZEERAAET. JOVIBICEBLET,
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4.2.4 sdmem_disk_ioctl
ABEMIE. TDOMD KS1 THIEETNET,

Format
#include " r tfat drv_if dev.h "
DRESULT sdmem disk ioctl (
uint8 t drive ,
uint8 t command ,

void *pbuffer

)7
Parameters

drive AR MBWE RS/ JBSEHEELET,

command AHB ATV NEZEELET, a7V FEEKEIZOIZRY ET,

buffer AR EHMY TR EHNT ENY T 7 ERTRAVF,
Return Value

DRESULT 210 RYE] 288 L -BAHEETOHKE

Description

sdmem_disk_ioctl B%IE. 3 _XT®D TFAT D T f_sync AR K > TOAFERAEINFET., f_sync
B#E7 TV r—2a v THEALGVDA—HFEX. COBEDFIANSA U2 T —ABHEOREERF YT
TEHEENTEET,

F7)r—2a3 0Tt sync B EFEAT H5AFaY Y FCTRL_SYNC #F&E L TL &L,

f syncB$% =77V r—2avTHEATIZLI—HE. COREDRIANA AT —RAERERELY
FhEHEYEEA, COFSANERE. REPOEEAHTOCRERT IO —FHLGERT
BRENBHBYET, TARVIOED2—INEERLF vV a2/ OBE. F—T14EV2EEBLIC
725vadnEY, fsyncERIE. SIMELTET 77/ ATO) FEBET HIRESATLEN
T—RERELES,

R20AN0335JJ0240 Rev.2.40 Page 40 of 70
Dec.15.23 RENESAS



RXZ7321)
M3S-TFAT-Tiny A &) K54 /3 >3 7 —REL 21—/l Firmware Integration Technology

4.2.5 sdmem_disk status
ABEMIE., T4 RV - FSA4ATOREBREEITVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS sdmem disk status (uint8 t drive );

Parameters
drive AR MEBHLE FSA4 JBBSEFHRELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

COBEBIE. TARVEFIVITHA—FhoBEL, REDTARIRT—E2RZRLES, T4 R
PDRT—HRIE, 1210 RYE] ICREBETHLSI232DEOVTANIGYET, TARIRT—HR
. TARYIRT—AREEET AT/ O02BRALTRYEZFEHFT I LIcLY . BT CENnTEET,
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4.3 USB Mini F

2.7 a2 A )LEEDHRE] O TFAT_USB_MINI_DRIVE_NUM & TFAT_DRIVE_ALLOC_NUM_i(i=0-9)
T TFAT_CTRL_USB_ MINI ABE SN TV BBEITE 4.4 DEKAFVHIET,

= 44 BH—%E

¥ HRERIE
usb_mini_disk_initialize TA4RY ~ FS54 TOMHAEL
usb_mini_disk_read T AR DB DFAHAH
usb_mini_disk_write TARIADEEAH
usb_mini_disk_ioctl ZDMD K5 A THilfE
usb_mini_disk_status TA4RY « FS4 TORERE

x 45 TOHOBEH—FE

4 HEREBIE
R_usb_mini_hmsc_WaitLoop T—AD—FKIZA4 FETHES
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4.3.1 usb_mini_disk_initialize
A, T4RY - FSATDMBLETVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS usb mini disk initialize (uint8 t drive);

Parameters
drive AR MELT D RS IBEEZEELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

USB FS A /AMOMEUHE LHIRGFEEI®R. 1 EDOHA)ZKY ., KAPI TIXUSB FS A4 DK EIFIT- T
WEtA, I—FRITORIEHBLETT,
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4.3.2 usb_mini_disk read
ABEHBIE. TARIDEDHEARABEITVET,

Format
#include " r tfat drv_if dev.h "
DRESULT usb_disk read (
uint8 t drive ,
uint8 t  *buffer ,
uint32 t sector number ,
uint8 t sector count

)

Parameters
drive AR MBI RS JBBSERELET,
buffer 5 HAMY T—R2EB/MNT ENVT7EIET RS U4,
sector_number AR Mkt Y 4B EFHREIO VI T KLR (LBA) THEELET,
sector_count AR ARSI IMERELET, BEIX 1~255 D&HEATT,

Return Value
DRESULT 210 RYE] 288 L -BAHEETOHKER

Description
COBEBIE. TA4RY - FIA4ThoT—2RARVET, RAMET— 2 UEICBET HF#MIE5IHT
EBELEY.
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4.3.3 usb_mini_disk write

AEBIE, TARIADEERAAETVET,

Format

#include " r tfat drv_if dev.h "

DRESULT usb mini disk write

)
Parameters

drive

buffer

sector_number

sector_count

Return Value
DRESULT

Description

AR
AR
AR
AR

uint8 t drive ,

uint8 t *pbuffer ,
uint32 t sector number ,
uint8 t sector count

MBI FS A TEBSEEELET,

HAMY T2 ERMNT BNV T 7 EEIT RS 4,

FiatV 4 &S ZREIOV I T FLR (LBA) THELFET,
HAMBE IV IREEELET ., [EX1~255 DEETY .

210 RYfE] [CECH L-BHEITOHER

COBKIE. TARY - RIATITT—REEEAHFET ., ETRALT—RICHT 2FHMISIHTIEEL

i—d—o
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4.3.4 usb_mini_disk_ioctl
ABEMIE. TDOMD KS1 THIEETNET,

Format
#include " r tfat drv_if dev.h "
DRESULT usb _mini disk ioctl (
uint8 t drive ,
uint8 t command ,

void *pbuffer

)7
Parameters

drive AR MBWE RS JBSEEELET,

command AHB ATV RNEZEELET, a7V FERKEIZOIZRYET,

buffer AR HBAHAMY TR EHNT BNV T 7 ERT RSV F,
Return Value

DRESULT 210 RYE] 28 L -B#EETOHKER

Description

usb_mini_disk_ioctl B%k(&. $XTHO TFAT B DHP T sync I K > THOAERENFET, f sync
B#z77)r—2a 0 THEALGVA—HIE, COBEDRFIANSA V2T 1—RABEHOEREZRFvT
TEHIENTEET,

FFI)r—2a 0Tt sync B EFEAT H5AFaY 2 FCTRL_SYNC #FE L TL &L,

f syncBE#E7 IV r—2a v THERTZI—HIE, COBEDRSANA V27 —ABHERELY
FhEBYFEEA. CORSANEHRE. REDOEZTAATOCLRERTTE-HO0Oa— KA SERT
BUBENHYET., TARIINOEDA—INEZFRELF Y Y 2ZHIBE. F—T1 YV FFEBLIC
75viadnEzT, fsyncBEABIL. BIBELTET 7740 ATO) FEBEET HRESNATULAL
T—AEREFELET,
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4.3.5 usb_mini_disk_status
ABEMIE., T4 RV - FSA4ATOREBREEITVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS usb mini disk status (uint8 t drive);

Parameters
drive AR MEBHLE FSA4 JBBSEFHRELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

COBEBIE. TARVEFIVITHA—FhoBEL, REDTARIRT—E2RZRLES, T4 R
PDRT—HRIE, 1210 RYE] ICREBETHLSI232DEOVTANIGYET, TARIRT—HR
. TARYIRT—AREEET AT/ O02BRALTRYEZFEHFT I LIcLY . BT CENnTEET,
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4.3.6 R_usb_mini_hmsc_WaitLoop
ABEF. T—2V—F/Z4 FORTHRLZITVET,

Format
void R usb mini hmsc WaitLoop (void );

Parameters
L

Return Value
L

Description
WMEBREDFHMIE. USB RSANEID FFaAY FETSBIIZEL,
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44 eMMCH

127 a2N\NALEFDEREI O TFAT_MMC_DRIVE_NUM & TFAT_DRIVE_ALLOC_NUM_i(i=0-9) T
TFAT_CTRL_MMC NERE SN TWHIHRIZK 4.6 DEHEAFUHEINES,

= 46 BH—%E

E3E € HRERIE
mmcif_disk_initialize TA4RY - FS54 TOMHAEL
mmcif_disk_read T AR DB DFAHAH
mmcif_disk_write TARIADEEAH
mmcif_disk_ioctl ZTDMD K5 A THilfE
mmcif_disk_status TARY « FS4 TOIRERE
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4.41 mmcif_disk_initialize
A, T4RY - FSATDMBLETVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS mmcif disk initialize (uint8 t drive);

Parameters
drive AR MELT D RS IBEEZEELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

ABEMTIEX. eMMC FSANDHBEFEXTo-TLWER A, 2—HFRAITOXNEABETT,
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4.4.2 mmcif_disk_read
AE#IE., T RIDLDHERHRAAETVET,

Format

#include " r tfat drv_if dev.h "

DRESULT mmcif disk read (

)
Parameters

drive

buffer

sector_number

sector_count

Return Value
DRESULT

Description

AR
H A
AR
AR

uint8 t drive ,

uint8 t  *buffer ,
uint32 t sector number ,
uint8 t sector count

MBI FSA4 TBSERELEFY.

BAMY TR ERMTHNY T FERI RS E,
FiatV 4 &S ZREIOV I T FLR (LBA) THELFET,
HAMBE IV IREEELET ., [EX1~255 DEETY .

210 RYfE] [CECH L-BHEITOHER

eMMC Mo T—2 ZHRAHLET, TAVIBIZEELET,
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4.4.3 mmcif_disk_write
AT, TARIADEZTRAHETVET,

Format

#include " r tfat drv_if dev.h "

DRESULT mmcif disk write

);
Parameters

drive

buffer

sector_number

sector_count

Return Value
DRESULT

Description

AR
AR
AR
AR

uint8 t drive ,

uint8 t *buffer ,
uint32 t sector number ,
uint8 t sector count

MBHE FS A TESEEELET,

EZAAT—REBRMNT ENVT7EIETRA U4,

Fiat V4 BFSZREIOV I T FLR (LBA) THEELFET,
ETQACHEIIBERELEY, [EX1~255 DEETY .

210 RYfE] [CECH L-BHEITOHER

eMMC IS T—42 28 ERA#FET, JAVIBIZRELFT.
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4.4.4 mmcif_disk_ioctl
ABEMIE. TDOMD KS1 THIEETNET,

Format
#include " r tfat drv_if dev.h "
DRESULT mmcif disk ioctl (
uint8 t drive ,
uint8 t command ,

void  *buffer
)i
Parameters
drive AR MEBHGERFSM4 JBESZHBELET.
command AR AV U MEZEELFEY, BETESAT Y FILUTTY,
- CTRL_SYNC
- GET_SECTOR_COUNT
- GET_SECTOR_SIZE
- GET_BLOCK_SIZE
* CTRL_TRIM
buffer AN HAMY T2 BT DNV T 7RI RS 45,
Return Value
DRESULT 1210 RYfEl ICREE L -BEHETORKR

Description

mmcif_disk_ioctl BI#k(X. 3 X TOH TFAT B DHF T sync F/=1Ef mkfs I K > TOAERAINF
T CNODEAHET7TIr—2avTHEALAVI—HE, COBEDRKSANA U2 71 —ABEHOE
BEXRXVTTHIENTEET,

FFI)r—2a3 0Tt syncBE#EFERT H5E(Fa<Y Y FCTRL_SYNC #FEE L TL &L,

a7 FCTRL_ SYNC [%. BBHDEZXAATOLRERTTEE-HDOI— K SERTIRELAHY

F9, TARTINOESA—IAEZRLX VYY1 EHIBE. F—T 1BV RFELIZTIS Y S
NFET, fsyncBAHIF. BIBELTET I7MILA Ty FEBETIRESNTVLRVNT -2 2KE
LET,

ZOMDaATY RIZDOWTIE, & 32 AHaATU R 228 FEZEL,
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445 mmcif_disk_status
ABEE. T4RY - FSATOREBREZTVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS mmcif disk status (uint8 t drive );

Parameters
drive AR MBHWE RS JBSEHEELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] TR L-BEHETERDOT A RV XAT—4 X
Description

COBEBIE. TARVEFIVITHA—FhoBEL, REDTARIRT—E2RZRLES, T4 R
PDRT—HRIE, 1210 RYE] ICREBETHLSI232DEOVTANIGYET, TARIRT—HR
. TARYIRT—AREEET AT/ O02BRALTRYEZFEHFT I LIcLY . BT CENnTEET,
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4.5 Serial Flash Memory F

2.7 3284 LEEDEEFE] O TFAT_SERIAL_FLASH_DRIVE_NUM &
TFAT_DRIVE_ALLOC_NUM_i(i=0-9) T TFAT_CTRL_SERIAL_FLASH ASRE S TWRIBEIZK 47D
BNV ENET,

® 47 BEH-—%
¥ HRERIE
flash_spi_disk_initialize TA4RY - FS4 TDHHEE
flash_spi_disk_read T A4 R DB DFAHAH
flash_spi_disk_write TARIADEEAH
flash_spi_disk_ioctl ZDMD K5 A THilfE
flash_spi_disk_status TARY « FS4 TORERE

x 48 TOMOBH—FE

e WEEE
flash_spi_1ms_interval 1ms CEICRERZ 4 T EH
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451 flash_spi_disk_initialize
A, T4RY - FSATDMBLETVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS flash spi disk initialize (uint8 t drive);

Parameters
drive AR MELT D RS IBEEZEELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

ABESTIE. Serial Flash memory F S 4 N\OFEAREFITo-TOWER A, 2I—FRITOREHABET
ER

ABEMMNEVH EN=4 A4 X >4 T Serial Flash memory WE O—REEF - F TS —REDHE. RYE
[ERAT7—4 X STA NOINIT T,
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45.2 flash_spi_disk_read

ABERE. TARIDLDREARAAEITVET,

Format

#include " r tfat drv_if dev.h "
DRESULT flash spi disk read (

)
Parameters

drive

buffer

sector_number

sector_count

Return Value
DRESULT

Description

AR
H A
AR
AR

uint8 t drive ,
uint8 t  *buffer ,
uint32 t sector number ,
uint8 t sector count

MBI FS A TEBSEEELET,

HAMY T2 ERMNT BNV T 7 EEIT RS 4,

FiatV 4 &S ZREIOV I T FLR (LBA) THELFET,
HAMBE IV IREEELET ., [EX1~255 DEETY .

210 RYfE] [CECH L-BHEITOHER

Serial Flash memory W5 T—2 &5AHE LET, TAVIEBICERELET,
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45.3 flash_spi_disk_write
AT, TARIADEZTRAHETVET,

Format
#include " r tfat drv_if dev.h "
DRESULT flash spi disk write (
uint8 t drive ,
uint8 t *buffer ,
uint32 t sector number ,

uint8 t sector count

);
Parameters

drive ARB MEBMLE FSA4 JBBSFHRELET,

buffer AN EEAHT—REHRMNT HN\Y T 7ERTRA 25,

sector_number AR Rirt v 2B EZREIOV I 7 RFLR (LBA) THEELFET,

sector_count AR ETACEVIMERELET, BEIX1~255 D&EHEEATT,
Return Value

DRESULT 210 RYE) ICRESH L -FEAHETOHER

Description
Serial Flash memory [CT—2 % EEAHFET, JAOVIEBIIERELET,
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454 flash_spi_disk_ioctl
AE#IE., TOMD FS 4 THEZEITLETS,

Format
#include " r tfat drv_if dev.h "
DRESULT flash spi disk ioctl (
uint8 t drive ,
uint8 t command ,

void  *buffer
)i
Parameters
drive AR MEBHGERFSM4 JBESZHBELET.
command AR AV U MEZEELFEY, BETESAT Y FILUTTY,
- CTRL_SYNC
- GET_SECTOR_COUNT
- GET_SECTOR_SIZE
- GET_BLOCK_SIZE
* CTRL_TRIM
buffer AN HAMY T2 BT DNV T 7RI RS 45,
Return Value
DRESULT 1210 RYfEl ICREE L -BEHETORKR

Description

flash_spi_disk_ioctl B#kI&. 9 XTOD TFAT BE#DH T f sync £=1E f_ mkfs UK > TOHFEREH
FT., IhoDBEHET TV r—>a v THEALEVDA—HIE, COBEDRSA/31 242 7 —XEHD
REERAXYTTHIENTEET,

FI)r—2a3 0Tt syncBE#EFERT H5E(FaY Y FCTRL_SYNC #FEE L TL &L,

a7 FCTRL_ SYNC [%. BEBHDEZXAATOLRERTTEE-HOI— K SERTIRELAHY
FT, TARZINOEDa—IIAZEZTRLF Yy 21 2EIBE. F—T14 V2 FXELIZT7S Yy ash
£, f syncBEHIZ. BIBELTET I7MILATOY FEBEETIRESATLVEVNWT—422REL
9,

ZOMDaATY RIZTDOWTIE, & 3.2 AHAaATU R 228 FEZEL,
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4.5.5 flash_spi_disk status
ABEMIE., T4 RV - FSA4ATOREBREEITVET,

Format
#include " r tfat drv_if dev.h "
DSTATUS flash spi disk status (uint8 t drive );

Parameters
drive AR MEBHLE FSA4 JBBSEFHRELET,

Return Value

RES_OK EERT
RES_OK L5} 210 RYME] ICEH L-BEHETERDOTA RV RAT—4 R
Description

COBEBIE. TARVEFIVITHA—FhoBEL, REDTARIRT—E2RZRLES, T4 R
PDRT—HRIE, 1210 RYE] ICREBETHLSI232DEOVTANIGYET, TARIRT—HR
. TARYIRT—AREEET AT/ O02BRALTRYEZFEHFT I LIcLY . BT CENnTEET,
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45.6 flash_spi_1ms_interval
ABEMIET. 1ms TELICHABEATEEHLET,

Format
#include " r tfat drv_if dev.h "
void flash spi 1ms_ interval (void);

Parameters
L

Return Value
L

Description
CORE#IL. 1ms Z&IZ TFAT driver FIT REBD 2 A T #FH LET, ZD 2 A <& Serial Flash
memory [CX L TE D—IKEQHERED-OIFERINET,
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5. ImFERE
TFAT driver FIT IS8 FEREFH Y EH A,
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6. fF8k
6.1 ENfFRERRIRIR

AFITED2—IILOFERZRREFLUTIZRLET,

*x 6.1 EMERERR

IR1E (Rev.1.05, SD *EY h— K K54/ FH, USB Mini K5 4 /\[)

IHH AE
HERRIRE ILRHPRILY O=S RE e2? studio V6.3.0

Cavin(4 >

IR HRI LY A=Y RE C/C++ Compiler for RX Family V2.08.00

AL FT T ay HERERBREDT I+ FEREICUTOAF T ay
#3En

-lang = c99
IVTATY EvIIToT4F72/) MLIVTATY
EDa—/ILDJET3Y | Rev.1.05

ERR— K

Renesas Starter Kit+ for RX64M (£ 4 : ROK50564MSxxxxx)
Renesas Starter Kit for RX231 (4 : ROK505231Sxxxxx)

RTOS L
*® 6.2 ENfERESRIRIE (Rev.1.05, USB K351 /\f)
Ll AE
HERRIRE IR HRAILY O RE e? studio V7.3.0

Cavin(4 >

IR HRI LY A=Y RE C/C++ Compiler for RX Family V3.01.00

AVNRAILA T ay HERRBEDT 74 L FREIZUTOA T ay
%iBm

-lang = c99
IVTFA4T7Y EvySIoT47U) FMLIVOTATY
EPa—I/ILDYEY3Y | Rev.1.05

FERAR—F Renesas Starter Kit+ for RX64M (£ 4 : ROK50564MSxxxxx)

RTOS TL
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& 6.3 ENFFERIRIE (Rev.2.00)

HE AE
RAERRIRE LAY RILY hO=9 XE e? studio V7.7.0
IAR Embedded Workbench for Renesas RX 4.13.1
Cavin{4 3 WP RXIT LY bA=H R& C/C++ Compiler for RX Family V3.02.00
AVNRALFA T3y HERREBROT I+ FEREICUTOAX T aveE
BN
-lang = c99

GCC for Renesas RX 8.3.0.201904

AVNALA T ay  HERRREDT 74V FEREICUTOA T3y
ZiEm

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.13.1

AVNALFToay  HERRREDT I 4L FRE

IVTATY EvJVIoTFAF7UI) CMLVIUTATY
EPa—-ILDYEDIY Rev.2.00

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

RI1600V4 V1.06.00

& 6.4 ENFFERRIRIE (Rev.2.10)

IHH AR
RAERRIRE LAY RILY hO=9 XE e? studio V7.8.0
IAR Embedded Workbench for Renesas RX 4.14.1
Cavin{4 3 WP RXIT LY A=Y RE C/C++ Compiler for RX Family V3.02.00
AVNRALA T3y HERREBROT I+ FEREICUTOAX T aveE
BN
-lang = c99

GCC for Renesas RX 8.3.0.201904

AVNRALF T3y HERRKREOT 74U FEEICUTOA T3>
Z BN

-std=gnu99

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

IVTATY EVYJIVTATUI)MVIVUTATY

EDa-ILOYEDIY Rev.2.10

FERR— K Renesas Starter Kit for RX231 (B8 : RTK55231XXXXXXXXXX)
Renesas Starter Kit+ for RX64M (E 4 : RTK5564MXXXXXXXXXX)

RTOS FreeRTOS V10.0.00

R1600V4 V1.06.00
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& 6.5 ENFFERRIRIE (Rev.2.20)

15H AR
HERRIRE JILRHRILY FOZH REL e studio 2020-07

IAR Embedded Workbench for Renesas RX 4.14.1

Cavin(4 >

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

-lang = c99

GCC for Renesas RX 8.3.0.202002

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

EvIIoTF4T7UI) MLVIVTATY

ECa-ILDOYVES Y

Rev.2.20

ERR— K

Renesas Starter Kit for RX231 (B4 : RTK55231XXXXXXXXXX)
Renesas Starter Kit+ for RX72N (E 4 : RTK5572NXXXXXXXXXX)
Renesas Starter Kit+ for RX72M (£ £ : RTK557 2MXXXXXXXXXX)

RTOS FreeRTOS V10.0.03
RI600V4 V1.06.00
% 6.6 ENMEMEEIREE (Rev.2.30)
15H AR
HERRIRE ILRHRILY FOZH RE e studio 2023-07

IAR Embedded Workbench for Renesas RX 4.20.3

Cavi43

WYX LY A=Y XA C/C++ Compiler for RX Family V3.05.00
AVNRALFA TSIy HERREBROT I+ FEREICUTOAX T aveE
=W

-lang = c99

GCC for Renesas RX 8.3.0.202305

AL FToay  HERRREDOT 7A4IIL FEEEICUTOA T a Yy
ZiBhn

-std=gnu99

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

IVTAT Y

EvIIToFT4TF7UN) MILIVTA4TY

EDa-ILDYEY Y

Rev.2.30

FERR— K Renesas Starter Kit+ for RX72M (E £ : RTK5572MXXXXXXXXXX)
RTOS FreeRTOS V10.4.3
RI600V4 V1.06.01
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& 6.7 EFFERIRIE (Rev.2.40)

15H AR
HERRIRE JILRHRILY FOZH RE e2 studio 2023-10

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.2.40

ERR—F

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

RTOS

mL
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6.2 +rZINPa—TFTa2Y
(1) Q: AFITEDa—/LETODTY FMEMLELEA, EJILKEFTF S E [Could not open
source file "platform.h"] TS5 —MNEELZET,

AFITED2—NTADY MIELSCEMENTWGEWAIEEENHYES. TED Y b
MDEMAEE CHEECZEL,

e CS+&ERALTLDGSE
F7I)—23a3v/—FRX 773 1) CS+HIZH#AALAE Firmware Integration
Technology (RO1AN1826) ]

e e?studio ZFEAL T\ 5I5E
F7Ur—>ar/—FRX 773 e?studio IZ#AAL A% Firmware Integration
Technology (RO1AN1723)]

Flz. KFTED2—ILEERATHEE. R—FHR—rRXyT7—JFIT EVa2—ILBSPED a1—)L)
72y MIEMTARENHYET, BSPESa—ILDEMAZIF, FTIUr—av/—F
[R— KHR— kS r—CE2 2 —)L(RO1AN1685) ] BB LT &L,

(2) Q: AFITESa—LETOSY MIBMLELREMN, ELKEFTSBE [This MCU is not
supported by the current r_tfat_rx_rx module.] T —MNHEELFT,

A: BILEFITESa—AN2—HFT00Y FDE—4 Y T84 RIZHHE L TV UDVETEEMSE
NHYET, BMLEFITEDS2A—IILOXMERTNARAEZHEELTLESLY,

B) Q: AXFITEDa—/LETODIY FEMLELEA., ENREITTEEaL T 4 THRENME
EO>TWAEDIS—HREELET,

A “r_tfat_driver_rx_config.h” 7 74 JLDEREEIEE > TS AEEMELH Y £,
“r_tfat_driver_rx_config.h” 77/ L ZHR L TIELIMEZHREL TS ZELY, M 2.7
AVNRAILEDRE] ZBRL TS,

(4) Q:WFRELTVWEVWSERLET IRENRELFET,

A ELSHRFRENMTIODNUTOVEVAIREREAHY FT . AFITED1—LEFERT HBEEHF
RENBETT, FHMIT 15 HFREI 2SR L TSN,
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7. BFERXa1 AV

A—H—XTZaFI:N—FK9x7T
(BRFRFILAHR TLY FAZHRKR—LR=UMBAFLTLIESL, )

FHOANTYITT— b/ TH9ZHIL=Za2—2X
(RFOBEHRZEILAYR ITLY PO RAKR—LR—=UMBAFLTLESLY, )

A—H—XXT a7/ : BARIBE
RX 7731 CC-RXav/4 5 A—H—X<I=a7/JL (R20UT3248)
(BRPFRZEILRYRA ITLY FAZHRKR—LR—SHBHAFLTLESL, )

TFOZALT Y TT—FORBIZDNT
o FHUOZAILTYTITF—RIEIHYFEA,

R20AN0335JJ0240 Rev.2.40 Page 68 of 70
Dec.15.23 RENESAS



RXZ77=21)

M3S-TFAT-Tiny * &) K54 /3 >3 7 2 —REL 1—/L Firmware Integration Technology

G EG S

Rev. 178

HETRE

KA b

1.00 2014.12.01

R F1T

1.01 2015.01.05

HiR— kT4 32BN

1.02 2015.06.30

#R— k<4 32 (RX231)iE/M

1.03 2016.10.01

HHR— F(RX 77 = ) &M

1.04 2018.06.29

1.22 B 11 EUH LE Y 2 —)LIC System timer, CMT
B0

1.3 API #1 & BN

26SD AEYH—FERRZEERE

27 a—FH¥ 4 X EM

3.6 get_fattime() F2BAIEIE

421-425APIZEHE

5 {+$% &M

6 BERXa1 ATk BM

1.05 2018.12.14

USB K34 /3D RTOS HAR—FZ&kBUESIVT Y
7

2.00 2020.02.25

1) I ITAE (] al s § 1

- GCC for Renesas RX

* IAR C/C++ Compiler for Renesas RX
LT @D RTOS (23S

- FreeRTOS

- RI600V4

gD TR TFAT | ZHIBRLELT=,

2.10 2020.07.27

- UTOREAT 1 7IZxiE

- eMMC

+ Serial Flash memory
CLUTDREAT A 7IT L 74—7 v AR
(f_mkfs) Zi&MN

- eMMC

+ Serial Flash memory
w05 - H A X 4096 /N1 MIZHE
- USB mini FIT 2F/A3 % 7/31 R LT D RTOS @

HAEDLEITHE
* FreeRTOS
- RI600V4

2.20 2020.09.10

CLUTDEEATATIZRLIA—<w MEE
(f_mkfs) Zi&MN

-SDAEYAH—F

- USB
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2.20

2020.09.10

AR A NN

YILDZF7AREEDT=6. TFAT driver FIT EY 21—
L EWE

BRE
eMMC @ GET_BLOCK_SIZE <> FTHFLT:
BLOCK SIZE AFRIEETH S,

WHEEEY
RD2DODDEHIZEZLELI-EE

« TFAT driver FIT €2 a2—J)L Rev.2.10 D/N— 3>
#FERINTLS

-eMMC % J74—< v b9 %

L POy
TFAT driver FIT ¥ 2—JL Rev2.20 LIfgE#H ZER 12
=LY,

AR A NN

YILDZT7AREEDT=8. TFAT driver FIT €Y 21—
L EWE

BRE

Serial Flash memory ® GET_BLOCK_SIZE A< > KT
E1% L 1= BLOCK SIZE "R IEETH 5.

Serial Flash memory @ size MIEFE(CKEEE.
TA—< vy FMUEOREMNRLSGY, ERRREGAEY
LIS HOTLESIRELNRELET S,

BREAEFHE
ROD2DOOFEHICHAELIZEE

» TFAT driver FIT £ 2—JL Rev.2.10 D/A—2 3 >
FIHERAIATWLS

- Serial Flash memory # 74+—< v k9%

| Pok S
TFAT driver FIT 2 2 —JL Rev2.20 Lg% AL 1=
LY,

2.30

2023.08.31

16
21,23

MAMFITE S 2a—ILOFERAZE]
A—TUIY—ZADAR—R/A— 3 % V0.13¢—V0.15
IZE®E

AR A NN

F—ToIY—RDOR—R/N— 3 2% V0.13¢—V0.15
IZER

2.40

2023.12.15

14
17
66

KRI1I2DFITED2— A= 3 VEEH,
TFAT & & U Serial Flash Memory 2R3 515483+
DRABAXREF T avEBEHLEL,

28 a—FHA X1 V3 V&EFH,
2.12 Tfor 32, while X, do while XIZDL\TJ %3EM0,
6.1 ENfERESRIRIR
Rev.2.40 M X ZiB/0,

AR A NN

BIRAGEE U TILIT Sy FAT 29 294 XDY
71_\0_ Féﬁj]uo
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HEIERALDFESEIE
ST TAAVRARLKITERT S TERLEOEESEE] (COVWTHALET, BHNOEALOERFEICOVTE. ARF2 AV FBEUTY
ZHALTYTT—hrEBRBLTIESL,
1. HERRE
CMOS SN Y KL DBRIFFHERHLEZLAF TS, CMOS ERIFBNVHERICE > T — MEBHIZEZEL LI EAHY FET . EMDOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
REBLTLESD, F5RAFvIREICKBLEY., HFEMSLYLBEVTLLESL, Fz. CMOS #ZERE LIzR— FIZDOVWTHRBKEDEK
WELTLEELY,
2. BREAROLE
BREABL., RROKEEIFETT ., BREARKICE. LSIORMBEBROKEEITEETHY . LR IDBREPLCRIHEFOREIITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS £y B ERICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOOINDE—EBEICET HFETOHM. HFORBIIRIATEEEA,
3. BRAIEICBITHEANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT vy TEREANGZVTLEEIL, ANESOABATLT v TERISDBFEAIS
&Y. BREMEZSIESEILIZY. REERARNANBRTZLLI LYV T IEENHYET., ERDIC TERA IBICBTHIARNEST] 12DV T
DEBOHIHERIE. ZORNBEEFH>TLIEEL,
4. REEMAHFOLE
KERAHFIE. TRERFFOLE] ITH->TREL T XL, CMOS #RDANHFDOA VE—F U RIE, — RIS, N A VE—FUREMD
TVWEY, REAKFLEHAMCKETEESE L L. FERRICLY., LSIAAD/ 4 XHBMMEh, LSIRBTEEERNRNY . AHESLRBH
SNTREMEEECTBNANHYET,
5. yBAvYIz2LT
Uty hEE, 70y IRRELEE. VEy FEEBRLTCESY, TOJSLERTHROI OV IPYEZRE, YIYBEZXI OV INRELE:
BICYBZ TSN, Yty bR, NIRRT (FRENSERER) 2RV 0y I TBEERKRTHOATLATI, 709 IR +2RE
L=k, Uty bEBEIRLTLLESY, £ TRV S LOERDTHRRIERF (FIFMBRIEREE) 2AVEI/0v YV EZRBE1E. Y1V
BREOIOAYINTRRELTHOYIYBEZ TS,
6. ANIHTFOENMKR
AN/ A XORGFRICEDBEBEEAHERBEORERICHEYFETOTEEL TS, CMOS E#RDOAAN/ 4 XZ EISEAL T, Vi (Max.) h
5 Vin (Min.) ETOBRBICELEEDLSHIGEEIE, RBELZSIZSECIBNLAHYET ., ANLRLPEEDHEEEEEAA. Vi (Max.) D5 Vi
(Min.) FTOEEZEBT I2EBHMPICF Y2 YT/ AXBERALHVESICERALTESL,
7. UY—=TJF7FLR (FHMEE) OT7 I ERELE
YHF—TF7 FLR (FHEE) O7 IV REZIELET, 7 FLREEICIE. [FROMEHERICEIYFITOENATLNS YHF—TF7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IVEALEZEEDOBEIZOVNTIE. RETEFRFADT, TV EALBEWLEIICLTLESLY,
8. HEMDMEEIZONT
BEORGIERIEFETLHHESE, BRBELICVRATLAFHERBEEREL TSV, ALIL—TDILa0TELEENES L. T35y
DAAEY, LATI RN E—UOEELZEICKY . ERNWFEOHET, HEE, BEv—C0. /A XWE. / 1 XREFELENRLDIGEEHN
HYFET, HENESHRICEFTS5HEE. BLAORRKIEICORATLFHERBREREL T EELY,



1.

10.

1.

12.

13.
14.

SaEE

>
—

=]

AEHICRBINER. VI bz 7LV oICEET Z1EHRIT. LEERRUIOBES. WAREHBETIEOTT, EE. VI L
VITEBEVINLICEET 2EREERT S84, BEHROBEEICENT. BEHOBE - VATLERIACESL., ChALDOFERICERELTE
CHBE (BEEFLIEZBVITNICELBELEA#FET, UTRELTY, ) ITEAL. HitiE. —Y1Z0EFEZAVERA.
LUHAIFLEAEHCERHSINEERET 4. B, £, 7AJS5 4L, 7LTV XL, SRAEBRGSOBEROERICER L THRE LEE=ZE0HH
., EEETOMROMMMEEICHT 2BEELECASICETIHEICONT, S1tE, ASORIEEFTIHBOTIELEL, £L-EEXEEESLDT
IEHYEEA.

L, RERICEIDETLUHFELEFE=ZFOHHIE. ZFETOMONMMEEEZASHETIIOTEHY FLEA,
LHMIEFMEAAALEBROBEA, B, BRE. fIA. BHRTOMOTAZTSICHEY. E=HREORMOAMAICET IS5/ o ANREL
HRBE. BARTM U ARBOHKES L URBEBEROBECENTIT>TLEE,

LB E HFLF—BEHDLT. ZE. RE. HE, UN—RIUTZTYLY . TOM, TEDIERLEVTLEED, hr25E. &
EBH UR—RIVTZFYUTFICIYELEEEICEL, SRk, —UZ0EEEEVERA,

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

BaEKSE . O EFa—4, OAHSR. BISHES. SHEIMES. AV, RE. THEEH. —V s, E2Ro0Ry %

EMEKE  EEE (BEE, EH. LM% . ERE (S5 . KFREEHE. SRERER X TLA, FBERLHHEES
LHBRIE, T—2P— MEICKYEEHEME. Harsh environment AITEREEZEL TS LD EK(RE. EHiE4ES - SRICRETERIFITEMEDS
i3 - VAT L (EMHFEE. AMRICIEOAAERATIL0%) | L LAEEREMMNEZTERESEIHTNOHIHE - VAT L (FHHE
B/L. BEDRHE. BRFAHHORTL, MEMEIEORTLA, TS50 FPEBRVRTL, EEHEBS) ICERASNDIELEZERLTELY. Thd
DAFIZERATHICLEFRELTOWERA, EA, SUHABRELTVWRVARICHHBEFZEZFEALLZCEICLKYEENAELTH, BE—1ZD
EEEAVFEEA,

HowDEBERURE, NBREHNSDREMUE 100BFRIESNTVEIDITTESY FA. BHN—FHIZT7 / VI bz 7HAICEEFY
TARENBARAENTNDHEDEHYETH, ChITEoT, S#E. X2V TBBHELIEE (SHAERFEILSHASAERIATY
BUVRATLIZHTBZRETZ VR - FREMAZEAFITN. ChICBYFEEA, ) MoELZBEEZASHLOTEHY FEA, LitE, SHEUIE
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