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Clock (MCU @ CLK) EE5®DIE THAY £ TOHOBMIL. Serial Flash memory ® Chip select v k7 v T
RFEDEHIZ, VI T7 - ozA FTHIEILTOET,

Serial Flash memory @ Clock (MCU @ CLK) {§8®iL% LAY A 5. Serial Flash memory @ Chip select
(MCU @ Port(SS#)) 1E5 M3t LAY £ TOERIL. Serial Flash memory @ Chip select 78— )L FEFfE#F S
DFE=HIZ, VI b7 -z A FTHIFEILTLET,

AET21—I)LTIL, Chipselect v b7 v THMEFL. H KLU Chip select h—)L FEFEIFL #H 1us & L
TWET,
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RXZ27=21)

Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

a—JL

163 YIbDOTTHERK
K 18IV I Yz T7HEERETRLET,

AFEY I bz T7EFERALT, AL—TTFNA REFHT =DV T bz T7EERLTLEEL,

TV —vay

A

A
aA—FAPI LA ¥ AL—T
B—Hy FAL—DFNAR - LA¥ AL A HlE]
N2 A JyIbkox7
Port Dev L 1 ¥ Port Dev L 1 ¥
L1+

§

AERYTOERAAFR

TINAREZAN
TETRLAY

FIN R
[N 22 AN
LAy

N—FKox7
L1

SAINIF
v
° , oy YRS v
A= hIE TILIRAFEY 2
JYI2box7 k7
A A
\ 4 v
Port SYTFIL-A 7R
(/0 R—+) Jr—2R
' $
—] 1
— Slave 1
] Device [
—] 1

X 1-8 V7 b9z 7HER

(1) 3—H API LA ¥ (r_flash_spi.c)

A—HYA VAT —RBTHY. THEDT/NA XA RFSANITKELLEVEHESTY,
2) 23—y bRL—TTFTINA R - LAY (r_flash_spi_type.c)
Serial Flash memory #lf#IE T, FEBOT/NNA R FS A NIZEKFELBZWESBS T,
B) KA1 A48 T7x—X (IF) - L4+ (r_flash_spi_drvif.c)
THRBDT/NA R RS NEDERIBS, HBRSANEBELIVYTY,
MCUB®DY OV IRBMRL VTV REFHHY T b2 7EIZ, FSA/NIFBEENIBETY,

(4) PortDev LA+ (r_flash_spi_dev_port.c)

AL—=TTNARELY MES (SS#) &HR— FTHIET H7=-HDFIEERSF TS,
GPIOFITEYa—ILEMPCFITEDa—ILEHEATEEY,

By 7FVr—vay

Macronix International Co., Ltd 12 MX25L/MX66L/MX25R family serial NOR Flash memory 0 {115 % =]

BMLTWETODT, BRELTLESLY,

R01AN2662JJ0330 Rev.3.30
Jun.15.23
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RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

Dialog Semiconductor Plc.,#t& AT25QF family serial NOR Flash memory O #{#1451 % B4 L TLVET D T,
SELTLESEL,

164 AFEHY I bz 7EIAYIRBRI VIR A2FHEHY 7 bz 7 OBEE
AEEY I b7 EIOVHIRBMRS VTV RAAEIEHY 7 b2 7 OBEAHBEHEREIZDOLNTEHRBAL
i-g_o

BRAX2EDAL—TTNARERA2EEDV OV IRPAS VIR EFHEHY I bz T7EFE-T.
FEHTEET, FSANIFREARIZ. FRTD27099RMR VIV REGIY I bz 725 LTL
k- AN

LUTDOESIZ, THNARBIZTNAARSANEZERETEEFT, FIAN - A 22T2—X - LAIVYDFK
SANIFERIZTNNA RBESEIZ, FHTATNAARKSA/NAPI #F>-0EBEEHRLTLEEL,

7IUr— 3y
A
\ 4
A—HAPI LA ¥ AL—=7
A IS -
.= N 114
. NN \
Bty FRL—TFRAR + LA " R
A
! !
AEYTHERA AEYFTHERA o
ESASIF LAY | | RS4RI Ly | T01A et
FINARO FINA R A
A A
Y Y BHBETNARRS
savoRHRY | [ vavsR8RY | PPSANal
DT IV R 2 il I PIES L ) = N
YT RHIT 0 YT R TT 1 7ETELAY (T RBIS,
A A :/U—?}b - ’f‘/@
v v T —REHRER
s
SUTI A8 SUFL A28 | N—FEoz7 RE)
Jx—X0 Jr—X1 L1

A A

\ 4 A 4

] —] ] — r_flash_spi_config.h [Z
—] Slave [ —] Slave [ T.TNARAEBIZEE®
] Device 0 [ | Device1 [ BRE

—] 1 —] 1

X 1-9 v0v REPAIVITILIREHEHY I b EDZTEDY T Oz THER

RO1AN2662JJ0330 Rev.3.30 Page 15 of 98
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RX 773 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

165 T—ANYI7EREE/RET—2DEEK

AHEY I b2z TIE, TAOVIBRTNLRARSANTHY ., EE/RET—H2KRA 2 %518ELTE
ELES. RAIMEDT—ENy IT7DT— 2BV ERIE/ZEIRFOEMRIT. ULTOESYT, TVTA7
VRERATEVUTILVBEREICERE. EET 2NV I 7OLEUDIEICEEL. . REDIEICR

ET—2N\YI7ICEERAHET,

T RAEIER
RAM EDZEET—H/\vIT7 (UN(FFRR)

0 1 508

509

510

511

T—ADEEIRE

AL—TTNARAANDEEAH N1 FERTR)

0 1 508

509

510

511

\ 4

T—RNDZIEIR

YRAAZER
AL—=TTINAANLDERAHL (/A FRR)

0 1 508

H09

10

211,

T—HADEEIE @

RAM EDT—4H/\vT7 (N FFTR)

OO

o

oo
"

JUO

JUJ

(¢ )]
pu
[«

ZET—HINVITFADEZIAH

1-10 T—ENY I 7 EEBE A/ RET -2 DEK

R0O1AN2662JJ0330 Rev.3.30
Jun.15.23 RENESAS
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RX 773 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

a—JL

1.6.6 KEEBBE

R—hRERA
Serial Flash memory

] N F7 53h

R_FLASH_SPI_Open() R_FLASH_SPI_Close()

R—r#E1E
Serial Flash memory

HEAED

R_FLASH_SPI Read_Status() L
R_FLASH_SPI Set Write_Protect() (T —2&IET)
R FLASH_SPI Write Di() (T5—R%E)
R FLASH_SPI Read_Data()
R_FLASH_SPI Write_Data_Page()
R_FLASH_SPI Erase()
R FLASH_SPI Polling()

Serial Flash memory
HIE A 2N

T—REIE

f

R_FLASH_SPI_1ms_Interval()

1-11 REEBE

RO1AN2662JJ0330 Rev.3.30 Page 17 of 98
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RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

2. APl &%
KENEY T bz T7D APl K, LR RD API G2 EEIZRE->TULET,
21 N—F9xz7DER

CERIZHES MCUDBUTOHEZYR—FLTWARENHY FT ., BH. sy IR VT
RRAAFEY 7 bz 7E#HBLTLEELY,

® |/OR—Fk

22 VI bFOTT7DOEK

AHEY I b2z T7ZFTHESETERT HHE. UTO/Av5r—YIT&ELTVETS,

r_bsp Rev.5.00 Ll Lt

r_ memdrv_rx Rev.1.04 Ll Lt

r_rspi_rx (RSPIFITEYa—I)LEEAT 55E)

r_gspix_rx (QSPIXFIT EL a— L &#HERT 5158)

r rsci_rx (RSCIFITED a—/LZ&ERT SH5E)

r_gspi_smstr rx (7 Oy R VIR AHIEHICQSPIFITEDS 2 — LA FERAT548)
r_scifa_smstr rx (Y By EHX S VT ILT A AHIEIZ SCIFAFIT ED 12— ILEFAT 55E)
r_dmaca_rx (DMACAFIT ®E2a—J/)LZRWLT. DMAC st 2 AT 5HBEDH)

r dic rx (DTCFITE a—ILEAWT, DTCEEXZFERIT HHEDH)

r_cmt_rx (DMAC 5354 LK [ZDTC &z ZERAL. M DI URFIVFEA T CMTFITED 21—
WEFERTHHBEDH) I A TPV T LI T7R2AITRATEET,

r_gpio_rx (GPIO, MPCFIT €Y a—/)LZAWT. GPIO ZH|HT H5EDH)

r_mpc_rx (GPIO, MPCFIT €Y a—J/LZAWT. MPC ##l{Hid 52585 0DH)

23 HR—FrEhTWEY—ILFAY
AHEIY 7 bz TFIE, [51] [TRTY—ILFoA o THEREREZIToTLET,

24 ~NYSETFAI
TRTOAPIFUVHLEFRESNS A 2 T —AEEHr flash_spi ifh ITRELTLET,

EIL FEBO#EMA 7> a3 vIE, r flash_spi_config.h TEIRLET, UTDIEETA U IL—FLTLEE
LYo

#include "r flash spi if.h"
#include "r flash spi config.h"

25 BHH
SOTOTTY MEANSICO ZEALTLET, ChSDEE stdinth TEHEIMTLET,

R0O1AN2662JJ0330 Rev.3.30 Page 18 of 98
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RXZ27=21)

Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

a—JL

26 aAVNAILEFDERTE

AFEY I b2z F7DAVT 4T L—23F T a OFRE. r_flash_spi_config.h TITLVET,
AT avBABLIUVREBEICEAT IHBAETRICSRLES,

Configuration options in r_flash_spi_config.h

#define FLASH_SPI_CFG_WEL_CHK
XTIAI MEF 1 (BE) 7

WREN 07 > FEITRIZ. WEL EY MERERTT 2HEERTE
£Y. (1:F#. 0: £

#define FLASH_SPI_CFG_LONGQ_ENABLE
XTI RE “0 (ESD) 7

FITEZSa2—ILOBSPRIETHEATSHE. T/\v/VAOIS—0Y
WMBUEBEFERATIMEIRTEET, (1: A%, 0: 85)
|HIZLIZBE, LBZO—FHhOERLET,

AMLIzZE. REBEZOI—FIZEHFET,

FERT 5=0IZE. Bli& LONGQFIT ES 12— ILARETY,

Ft. BETNARATEAT 709V REK D VT R 2l Y
7 by 7 D#define xxx_LONGQ_ENABLE Z&#ICLTL &Ly,

#define FLASH_SPI_CFG_USE_GPIO_MPC_FIT
XTI RE “0 (ESD 7

SSHIFEFDHI I GPIOFIT € a—JL. MPCFIT £ a—/L%ER
TEMBIRTEET, (1: B, 0: £33

ENZLI-BE. GPIOFITEY2a—J/L, MPCFITESa— )L &EA
HFIC SSHiFFERFMLET,

AMIZLI=BE. GPIOFITEYa—I/L. MPCFIT®La— /L% #H
L. SS#HiFF#HELES,

FRTA-OIZIFRE GPIOFITEYa—I/L, MPCFITES a—ILH
DETY,

define FLASH_SPI_CFG_DEVx_INCLUDED
XTNARODT AL MMEIX. “1 (Bz) 7
XDEVX @ “x 7 [T/ RES (x=00r1)

TNRARAXICETHERTT. (1: FH#H. 0: B
FETH 1 FHAAREEML TS,

#define FLASH_SPI_CFG_DEVx_MX25L
#define FLASH_SPI_CFG_DEVx_MX66L
#define FLASH_SPI_CFG_DEVx_MX25R
#define FLASH_SPI_CFG_DEVx_AT25QF
XTINAR0DT T AL MMEIL,

FLASH_SPI_CFG_DEVx_MX25L & “1”7 [ Z0Ofth “0”

XDEVX @ “x 7 [&T/8( RES (x=00r1)

FINA X x THI#IF % Serial Flash memory # 1 DEIFEIRL T &
LYo (1: HlfEIRIER, O HIEIIERR)

R01AN2662JJ0330 Rev.3.30
Jun.15.23
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RXZ27=21)

Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

a—JL

Configuration options in r_flash_spi_config.h

#define FLASH_SPI_CFG_DEVx_SIZE_512K
#define FLASH_SPI_CFG_DEVx_SIZE_2M
#define FLASH_SPI_CFG_DEVx_SIZE_4M
#define FLASH_SPI_CFG_DEVx_SIZE_8M
#define FLASH_SPI_CFG_DEVx_SIZE_16M
#define FLASH_SPI_CFG_DEVx_SIZE_32M
#define FLASH_SPI_CFG_DEVx_SIZE_64M
#define FLASH_SPI_CFG_DEVx_SIZE_128M
#define FLASH_SPI_CFG_DEVx_SIZE_256M
#define FLASH_SPI_CFG_DEVx_SIZE_512M
#define FLASH_SPI_CFG_DEVx_SIZE_1G
XTINAR0DT I AL MBI
FLASH_SPI_CFG_DEVx_SIZE 64M % “1” . Z®fts “0”
XDEVX @ “X” [&T /1 RES (x=00r1)

FINA X x THI#IF % Serial Flash memory DEE% 1 2 IHREIRL T
FZEL.  (1: FlEXIR, 0 HIEIERR)

#define FLASH_SPI_CS_DEVx_CFG_PORTNO
XTNARO0ODT AL MEIK “ X 7
MDEVX @D “X” [ET/4 RES (x=00r1)

TFTINA A XD SSHEEY 1+ HR— FBEERELTLEEL,
BREBEORIRICY VS INa—F—2ar T ‘) ' ] #2FTLES
LYo

FINARAXDR—FBEEZE0-9, A-XTHERLTLLEEL,

#define FLASH_SPI_CS_DEVx_CFG_BITNO
XTINARODTIAILMEIX “ 07
XDEVX @D “X” [ET/814 RES (x=0o0r 1)

TINA R XD SSHEEIYFITHE Y FBEBEREL TS,
BREMBORIRIZO VS Na—F—2a3> T ') T | #20FTLEE
(AW

TNARXDEY FEESH0-7 THRLTLEZEL,

R01AN2662JJ0330 Rev.3.30
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RX 773 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

Da—)
2.7 5l
APIBBBDSIRTHAIBERETRLET . COBERTAPIBROTO 24 TEELEBIC
r_flash_spi_if.h TEEEIhTULET,
/* FLASH Memory information */
typedef struct
{
uint32 t addr; /* Address to issue a command */
uint32 t cnt; /* Number of bytes to be read/written */
uint32 t data cnt;
/* Temporary counter or Number of bytes to be written in a page */
uint8 t * p data; /* Data storage buffer pointer */
flash spi opmode t op mode; /* SPI operating mode; ignore it when using
write/read data in a Security register page */
} flash spi info t; /* 20 bytes */
/* FLASH Memory size information */
typedef struct
{
uint32 t mem_size; /* Max memory size */
uint32 t wpag size; /* Write page size */
} flash spi mem info t; /* 8 bytes */
/* FLASH Memory erase information */
typedef struct
{
uint32 t addr; /* Address to issue a command */
flash spi erase mode t mode; /* Mode of erase */
} flash spi erase info t; /* 8 bytes */
/* FLASH Memory register information */
typedef struct
{
uint8 t status; /* Status register */
uint8 t configl; /* Configuration or Configuration-1 register */
uint8 t config?2; /* Configuration-2 register */
uint8 t rsvi[l];
} flash spi reg info t; /* 8 bytes */
R01AN2662JJ0330 Rev.3.30 Page 21 of 98
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RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

28 a—FKH#4 X
AED21—I)LOROMY A X, RAMYA X, RRERARZI YIS A XETRIZRELET,

ROM (2 — FH L UEH) & RAM(TO—/NLT—%) OH A XX EIL FEEDI2.6 3 /31 JLEFDRE
DAVIT4FXalL—2avAToavIick-TRFEYVET,

TROMBEIFTEFHTHEELTVEY,
EVa—)LYED 3 :r flash_spirev.3.20
3284 /83— 3 U Renesas Electronics C/C++ Compiler Package for RX Family V3.04.00
(MERRBREDOT 74 L FEEEIZ-lang = c99"4 T 3 U %380)
GCC for Renesas RX 8.03.00.202202
HERRRBEOT 74 )L FERFEIZ” -std = gnu99™4 7 3 > %1B1N)
IAR C/C++ Compiler for Renesas RX version 4.20.3
(MHERRBREOT 74U FEE)
AVT4Tb—vavFToar: TIHIMRE
FER K RX113 ICLK : 32MHz, PCLKB : 32MHz
RX231 ICLK : 54MHz, PCLKB : 27MHz
RX64M ICLK : 120MHz, PCLKA : 120MHz, PCLKB : 60MHz
RX71M ICLK : 240MHz, PCLKA : 120MHz, PCLKB : 60MHz
BIREE: 3.3V
IVTFATF Y MLIVTATY
oAy RS TV X2 T kT RSP
T—# 5% E— K: Software

®& Y —X:r_flash_spi.c, r_flash_spi_dev_port_iodefine.c, r_flash_spi_drvif.c,
r_flash_spi_type.c,r_flash_spi_type_sub.c

ROM, RAM 8L URA v IDa—FH4 X

ERAXAEY
Renesas Compiler IAR Compiler
RX113 | RoMm 4,491 134 k 11,396 /34 k 7,825 /34
RAM 8/84 b+ 8/8f b 83 ~
RAE 9y | 140 134 + - 200 /51 b
RX231 ROM 4,495 /34 F 11,436 /34 |k 7,860 /34
RAM 8/ 1 b+ 8/31 k 8/%4 b
A9y | 14034 + - 200 /84 k
RO1AN2662JJ0330 Rev.3.30 Page 22 of 98
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RXZ27=21)

Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

a—JL

ROM, RAM 8L URAvHIDa— K44 X

FRAEY
Renesas Compiler IAR Compiler
RX64M | Rom 4,535 134 k 11,436 /34 k 7,902 /34 +
RAM 8/3 4 8/ 1 b FAC
AZ Y | 140 131 + - 232 /31 b+
RXTIM | Rom 4,535 /34 k 11,436 /31 b 7,823 134 K
RAM 8/8 8/3 8/3f b
24894 | 140 34 k - 23284 b+
R0O1AN2662JJ0330 Rev.3.30 Page 23 of 98
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RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

29 RYIE

APIBABORYIEZRLET, COFERIAPIBEHKOTO N4 TEE L & 41X flash_spi_if.h TiEE
ShTWET,

typedef enum e flash status
{

FLASH SPI SUCCESS BUSY = 1, /* Successful operation (EERPOM is busy) */
FLASH SPI SUCCESS = 0, /* Successful operation */
FLASH SPI ERR PARAM = -1, /* Parameter error */
FLASH SPI _ERR HARD = -2, /* Hardware error */
FLASH SPI ERR WP = -4, /* Write-protection error */
FLASH SPI ERR TIMEOUT = -6 /* time out error */
FLASH SPI ERR OTHER = -7 /* Other error */

} flash spi status t;

R0O1AN2662JJ0330 Rev.3.30 Page 24 of 98
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RX 773 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

a—JL

210 V7 kYT 7DEMAE

AEDa—)UE, FRTSHTODY FTLIZEMTIBELRHY FF, LRHYRXTIE, A¥—rF-a>
T47L—2FFERALE(1). 2. @)DEMAEEHERE L TVWET L. AR—F-aV T 05 L—42I&
—8D RX TNA RDAHYR—FLTWET, YR— SN TUWEVLRX T34 XDV TIEB)DAEZEE
ALTLEEL,

(1)

(2)

(4)

e?studio ECRAY—bF -V 74 9 L—4%FRALTFITEY D 2—I/LEEBNT 5158

e?studio DAY — bk AV T4 L—42%FERALT. BEMICA—Y TR Y MIFITEY2—
ILEEBMLET, #ME. 7F7U5—2a3>/—FIRX AR—+ 207459 L—4% 2—H—4H
4 F:e?studio #" (R20AN0451)] #SBL T 2L,

CS+ETRY—b+ VT4 L—2%#FERALTFTE®EDa—/ILFEMT HI56

CS+LET, RAVKR7AURAY— b+ VT4 L—42%#FERALT. BMIZ2Z—HTOS Y
FCFITEDa—ILZEEBMLET, L. 77UH5—>3 >/ —F IRX AR—+ a2V T7445
L—4 a1—H—H4 K:CS+#FE (R20AN0470)] 2SHBL TS,

CS+ETFITEY a—I/LZEMT SBE

CS+LET., FEBTA—H¥TOPY MIFITEDa—LZEBMLET, I, 7TVr—>3>
J—hF TRX 77 21) CS+HIZ#AIAL A% Firmware Integration Technology (RO1AN1826)1 %5
BLTLEEELY,

IAREW L TRI—hk a2 T74 0 L—2%FEALTFTED 2 —/LZEMT 556

AR RF7AOURAY— k-3 T74JL—2%FERALT, BEMIZ2A—Y 7Oy MIFITE
Ca—LEEMLET, FEMIE. 7TUS5—2ar/—FIRX AR—+-a0 745 L—4% 21—
H—H 4 F:IAREW # (R20AN0535)] 8B L TLE &Ly,
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RX 773 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE

a—JL

211 FITED 21— )LUSNDIRRTHEAYT S5 DHMARAHTE

rbspFEDFITEDa—LEEALGBWMRERTTEESESEE. UTEERREL TS,

#r_flash_spi_if.n M#include "platform.h"Z=3 A2 F 7 L TLZE LY,
#r_flash_spi ifh [CUUTDAY A T 7AILEASL I IL—RLTLEZELY,

#include
#include
#include
#include
#include

“iodefine.h”
<stdint.h>
<stdbool.h>
<stddef.h>
<machine.h>

#r_flash_spi_if.h M T#define FLASH_SPI_CFG_USE_FIT] ZEMICL T &L,

#r_flash_spi_if.h [T T#define FLASH_SPI_CFG_xxx (xxx [£ MCU &, EF(IAXF) | #EHEL T
LY, IR IE RX64M ThilE FLASH _SPI_CFG_RX64M & LT =& Ly,

#r_flash_spi_if.h [CAT®D enum ERZEBML TLEE W F - LT D#define EZZEBML TL LY,
BSP_ICLK_HZ] I[SIE AT LY AvYY (ICLK) DEZFREL TSN, BH. ChoDEERIEMOD FIT
EVA-ILNOEREBET HAREMENHY FT . ERORHEIC MHifndef SMSTR_WAIT]  T#define
SMSTR_WAIT] #&t L. R#&IC M#endif] ZRL T &L,

#ifndef SMSTR_WATIT
#define SMSTR_WATIT
typedef enum

{

BSP_DELAY MICROSECS = 1000000,

BSP_DELAY MILLISECS = 1000,
BSP_DELAY SECS = 1
} bsp delay units t;
#define BSP_ICLK HZ (120000000) /* ICLK=120MHz */
#endif /* #ifndef SMSTR WAIT */
RO1AN2662JJ0330 Rev.3.30 Page 26 of 98

Jun.15.23

RENESAS



RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

2.12 ImFDIKEE
Power on Reset . & U API BAHETEDIHFOKREEZR 2-1IZRLET,

KE S 2—JLIE 11.5.1(1) Single-SPI $I#18| 12R$ &5 Y. SPI E— K 3 (CPOL=1, CPHA=1) %% H—
FLET, N\— FH T 7H#IZ& 5T . Power on Reset #(&1—4H 4T GPIO fl#1%1TL\,. XL—TFN
A ALY FMaFE HHEARBICLTLESL,

F1-. R_FLASH_SPI Close(J DA L—TFT/INA At LY FHEFDIREIXZGPIOHHATY, BEIZEL
TIHFHEZRBELTLEZELY,

x® 2-1 BEBERTROIEFORE

E3EE AL—TFNARELY FFFCGET)
(Power on Reset #) GPIO AAiREE
R_FLASH_SPI_Open()fl GPIO H A1k EE
aA—HRITHE
R_FLASH_SPI_Open()i% GPIO H H 714K 8E
KES21—ILTHRE
R_FLASH_SPI_Close()# GPIO H A1k EE
KES21—ILTHRE

E1:RAL—TTFNARE LY MaFlE, SMIFERTILTZy TRELTLESL, M51 n—F9zx
THERH) ZSBLTLESL,
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RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

2.13 for XX, while XX, do while XIZDT

AEC21—IITIE, LOREDORBEFLMIEE T for 3X. while X, dowhile X (JL—TUIE) #FHALT
WET, Cho)l—FTREIZIE, TWAIT LOOP] 2#F—J—FéLizarvbERBLTVET, ZDI=-
O, W—TREB[CA—HFHRT A IILE—TDUNEEZHEAATHEEE. TWAIT_LOOP] TEHRUADUEFIRE
TEET,

UTICEdFZRLET,

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

for X DA :
/* Initialize reference counters to 0. */
/* WAIT LOOP */
for (i = 0; i < BSP_REG PROTECT TOTAL ITEMS; i++)
{
g protect counters[i] = 0;

}

do while XDl :

/* 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 */
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RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

3. APIBE#
R_FLASH_SPI_Open()
Serial Flash memory §lfflY 7 bz 7 #ERAT HRIC. &IERT ST,

Format
flash_spi_status_t R_FLASH_SPI_Open(
uint8_t devno

)

Parameters
devno

TINA RES (0,1)

Return Values

FLASH_SPI|_SUCCESS I IEERT LEBE Y
FLASH _SPI ERR PARAM /FINSGA—FEEDEES Y
Properties

r_flash_spi_ifth 2B k24 TEESAhTVET,

Description

5% devno THELETNA RBEDRAL—TTN\A R LY MaFENHIELET, MHEEE. ARK
hiR— b+t HEAKEEIZHEY T,

BEFIEABEHZI—ILLBEVTLLIESN, BERICI—ILLEEEOEEIRIESNFELA,

Example
flash spi status t ret = FLASH SPI SUCCESS;

ret = R FLASH SPI Open(FLASH SPI DEVO) ;

Special Notes:

A1—4 APl 3—/L#%. R _FLASH_SPI_Polling()l=& Y . Serial Flash memory DEERAHY A 7 LDRT %
WRT D L EHELET, Serial Flash memory (FZEERAH YA Y I)Lh, ROFHAH LPEZAHNIEEZ
HFHFELE A

Bl Z (X, Serial Flash memory DEZAHY AV IILHIZORT LYy EHFELE L. Serial Flash memory @
HEEZRONSPOYETHE. EEAHY A 2 /LD Serial Flash memory [C7 9 R F Za8EENH Y £3,
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R_FLASH_SPI_Close()
fEA® D Serial Flash memory #llfflY 7 b = 7 &8 T3 HRICERT HEHTT,

Format
flash_spi_status_t R_FLASH_SPI_Close(
uint8_t devno

)

Parameters
devno

TINARES (0, 1)

Return Values

FLASH_SP|_SUCCESS I IEERT LEBE Y
FLASH_SPI_ERR_PARAM /FINTGA—REEDES Y/
FLASH_SPI_ ERR_OTHER /* DI S—DEE Y
Properties

r_flash_spi_ifh 2B 24 TEEShTWET,

Description

Sl# devno THRELEZTNA RABEDAL—TTNA R LY MaFOMEEE ARALAR—MZILET,
ETRIE. ARAHAR—F HHAKBIZHRY FT,

BEFEIREAHZI—LLGLTSESL, BERICI—IILLEGAORERRIEIESNFE A,

Example
flash spi status t ret = FLASH SPI SUCCESS;

ret = R FLASH SPI Close (FLASH SPI_DEVO);

Special Notes:

AKEHBI—IWEBDAL—TTNA R LY MaFlE) £y FMEOKE CRAAOR— MRE) LEELRYFE
Y. BECIHLT, mMFREZREL TS,

ARa—4 APl O—)LATIZ. R_FLASH_SPI_Polling()IZ& Y. Serial Flash memory D& &EAHY AV ILDET
EHRTHELEHELEIT, ThITk Y., Serial Flash memory BNEEAHY A 2 JLIZER L TULVELVIKEE
T. Serial Flash memory Q#lHlZBRAT S ENTEET,
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R_FLASH_SPI_Read_Status()
AT—RALDRBZHRAHTRICERT HEHTY,

Format

flash_spi_status t R FLASH_SPI Read_Status
uint8_t devno,
uint8_t * p_status

Parameters
devno

TINARES (0, 1)

* p_status
AT—RBALCREAEMINY T7 (A X181 )

Return Values
FLASH_SP|_SUCCESS

FLASH_SP|_ ERR_PARAM
FLASH_SP|_ ERR_HARD
FLASH_SP|_ERR_OTHER

I EERT LEBE Y

I INSGA—ZBEEDEE Y/

IFrFN—=FDOITFPIZ—DHE Y

/YRR O TS 2 T X A F Y T F o FDY Y —
RRZFFDIZE, EF/-IXEDHDI S —DHE Y/

Properties
r_flash_spi_ifth 2B 24 TEESAhTWVET,

Description

AT—RRALPRE E#HEAHE L. p_status ITHE# L FF, p_status ISIE TERIFERISEMEINET,

BHE. TaTH MEBETOTY FEY FOBRIE. EAT S Serial Flash memory D 7—4% — R ESH L
TLIEELN,

e < Macronix International Co., Ltd 13 MX25L/MX66L/MX25R family serial NOR Flash memory Di5& >

F 3-1 MX25L/MX66L/MX25R family serial NOR Flash memory D&&

bit7 bité bit5 bit4 bit3 bit2 bit1 bit0
SRWD QE BP3 BP2 BP1 BPO WEL WIP
(status (Quad (level of (level of (level of (level of (write (write in
register Enable) protected protected protected protected enable progress bit)

. block) block) block) block) latch)
write
protect)
1=status 1=Quad *1 *1 *1 *1 1=write 1=write
register Enable enable operation
write 0=not Quad 0=not write O=not in
disable Enable enable write
operation

Non-volatile | Non-volatile | Non-volatile | Non-volatile | Non-volatile | Non-volatile | Volatile bit Volatile bit
bit bit bit bit bit bit

FE1ICRETDE, BESAEATYEENTOT S LESA L—XRELLRESNET,
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e < Dialog Semiconductor Plc.® AT25QF 273X LY F7INOR 7Ty aAE>
F 3-2 AT25QF family serial NOR Flash memory Di5&
Bit Mnemonic Name Type Description
7 SRPO Status Register Protection bit 0 R/W *4
6 SEC Block Protection RW | *3 *4
5 B Top or Bottom Protection R/W *2 *4
4 BP2 Block Protection bit 2 RW | * *4
3 BP1 Block Protection bit 1 RW | * *4
2 BP1 Block Protection bit 0 RW | * *4
1 WEL Write Enable Latch Status R 0 Device is not Write Enable (default).
1 Device is Write Enable.
"RDY Ready/Busy Status 0 Device is ready.
0 /BSY R 1 Device is busy with an internal operation.

T 0FEREXTISRET DL, RESNDIEINDEZRELFTT,

F2:0FLIFXICEHRET &, B LEMELITEI O THRORENERENET,
FEI0FRLFTICEETHE. KTAVIHAXENTOVIHAADEL LMNBIRENET,
T4 7T AT DHEKREE CHERCESL,

Example
flash spi status t ret = FLASH SPI SUCCESS;
uint32 t stat = 0;

ret = R_FLASH SPI Read Status(FLASH SPI DEV0, &stat);

Special Notes:
WEBORDITHEOI OV IRPR VIV IAAFHEHY I b2z T7D)V—XEHER L. LEORKEIC
)Y —REBBMLET,
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R_FLASH_SPI_Read_Status2()

COBE#E. LPRE2DRT—RREHGAETOICHERAINFET, Dialog Semiconductor Plc M
AT25QF 773! L7 NOR 75wvia AEHADER APl BE#TT,

Format

flash_spi_status_t R_FLASH_SPI_Read_Status2(
uint8_t devno,
uint8_t * p_status

Parameters
devno

TINARES (0, 1)

* p_status
RTF—RARALSRABIMNY T7 (B4 X181 F)

Return Values

FLASH_SPI|_SUCCESS /EBRTLESE Y

FLASH_SPI_ERR_PARAM I INSA— R EEDEE Y

FLASH_SPI_ERR_HARD S N— RO FTS—DEE Y

FLASH_SPI ERR_OTHER BRI D TR TN TR BRI T I FDY S —

RARBFDEZE, FLIFEDMDIS—DEE ¥/

Properties
r_flash_spi_ifth 2B 24 TEESAhTWET,

Description
AT—HR LPRE 2 #HAWMY.,. TORNEZ p_status ITHRMLET, ROEHRA p_status B S
nxYd,
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¢ < Dialog Semiconductor Plc.® AT25QF 273X LY F7ILNOR 7T yaAE>

% 3-3 AT25QF family serial NOR Flash memory Di5&

Bit | Mnemonic Name Type Description
7 E SUS Erase Suspend Status R 0 Erase operat?on ?s not suspended (default).
Erase operation is suspended.
6 CMP Complement Block Protection R/W | *2
0 Security Register page-3 is not locked (default).
5 LB3 Lock Security Register 3 R/W Security Register page-3 cannot be

erased/programmed. *3

0 Security Register page-2 is not locked (default).

4 LB2 Lock Security Register 2 R/W Security Register page-2 cannot be
erased/programmed. *3

0 Security Register page-1 is not locked (default).

3 BP1 Lock Security Register 1 R/W Security Register page-1 cannot be
erased/programmed. *3

0 Program operation is not suspended (default).

2 P_SUS Program Suspend Status R/ —

1 Program operation is suspended.

0 HOLD and WP function normally.
1 QE Quad Enable R/W

1 HOLD and WP are I/O pins (default).
0 SRP1 Status Register Protect bit 1 R/W *2

F1:0FERFVICRESTSE. tHOEY FOMRASHRESNET,

F2: 739V a E) DRBREEZCHRIIESL,

F3:0vY EV A1 ICRESNDE. HETHEF1 )T LORENKAICAOY I ENET, EFa
VT4 LORER—UDBEEGTIE. OVvIEY FARESAFEF2TA LOREITRERSINET,

Example
flash spi status t ret = FLASH SPI SUCCESS;
uint32 t stat = 0;

ret = R _FLASH SPI Read Status2(FLASH SPI DEV0O, &stat);

Special Notes:
WEOZNTEEDI/ Oy IRARXS VTR AFHEY T b7 ) —REHERL, LEDOREIC
)Y—REBRLET,
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R_FLASH_SPI_Read_Status3()

COBE#E. LRI 3DRT—RREHGAETOICHERAINFES, Dialog Semiconductor Plc M
AT25QF 773! L7 NOR 75wvia AEHADER APl BE#TT,

Format

flash_spi_status_t R_FLASH_SPI_Read_Status3(
uint8_t devno,
uint8_t * p_status

Parameters
devno

TINARES (0, 1)

* p_status
RTF—RARALSRABIMNY T7 (B4 X181 F)

Return Values

FLASH_SPI|_SUCCESS /EBRTLESE Y

FLASH_SPI_ERR_PARAM I INSA— R EEDEE Y

FLASH_SPI_ERR_HARD S N— RO FTS—DEE Y

FLASH_SPI ERR_OTHER BRI D TR TN TR BRI T I FDY S —

RARBFDEZE, FLIFEDMDIS—DEE ¥/

Properties
r_flash_spi_ifth 2B 24 TEESAhTWET,

Description
AT—HR LPRE 3 H#HAWMY.,. TORNEZ p_status ITHRMLET, ROEHRA p_status [ZTHEHIH S
nxYd,

e < Dialog Semiconductor Plc.® AT25QF 273X 1LY F7ILNOR 75y atE>

# 3-4 AT25QF family serial NOR Flash memory Di5&

Bit Mnemonic Name Type Description

7 Res Reserved R 0 Reserved bit.

Drive level. Th DRV1 and DRVO bits are used to
determine the output drive strength during read
operations. One of the setting of below allows the
drive strength to be set by hardware based on the
VCC level. Four drive settings are supported.

6:5 DRV[1:0] Drive Strength R/W 11
This field is encoded as follows:
11: Auto (7pF base on VCC level.
10: 50% (15pF).
01: 75% (22pF).
00: 100% (30pF).
4:0 Res Reserved R 0 Reserved bit.
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Example
e flash spi status t ret = FLASH SPI SUCCESS;
e uint32 t stat = 0;

e ret = R FLASH SPI Read Status3(FLASH SPI DEVO, &stat);

Special Notes:
WEBEORDICTHEOI OV IRPAVITILIRAAFHEHY I bz T7D)V—RXEHER L. LEORKEIC
)Y —REBBMLET,
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R_FLASH_SPI_Set Write_Protect()
A4 MTOFTY FERETARICERT HEHTT,
Format
flash_spi_status_t R_FLASH_SPI_Set Write Protect(
uint8_t devno,
uint8_t wpsts
)
Parameters
devno
TINARES (0, 1)
wpsts
S4 +FOTY FRET—4
Return Values
FLASH_SPI_SUCCESS /FEERTLESS Y
FLASH_SPI_ERR_PARAM I INTA—FEEDES Y/
FLASH_SPI ERR HARD PP N—=FROT FPIS—DBE Y
FLASH_SPI_ERR_OTHER I AR O TN 2 TNV ZFI Y Z F o 7D Y —

RAMBFDEZE, FLIFEDMDI S —DEE */

Properties
r_flash_spi_ifth 2B 24 TEESAhTVET,

Description

FJA4MTOTY RERELES. SRWD [F, OICRESAFET,

SATOTY FRET—2(Wpsts)ITTRNDLSITHELTLEELY,

JOTY rMEEETOTY FE Y FOBERIX. ERT S Serial Flash memory D 7—42 — rE&SBLTL
Ly,
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< Macronix International Co., Ltd #t& MX25L/MX66L/MX25R family serial NOR Flash memory D545 >
Top/Bottom BRFE(E. A2 T4 L— 3 VEFAHAMEBTEHRELTLESLY,

wpsts BP3 BP2 BP1 BPO
0x00 0 0 0 0
0x01 0 0 0 1
0x02 0 0 1 0
0x03 0 0 1 1
0x04 0 1 0 0
0x05 0 1 0 1
0x06 0 1 1 0
0x07 0 1 1 1
0x08 1 0 0 0
0x09 1 0 0 1
0x0a 1 0 1 0
0x0b 1 0 1 1
0x0c 1 1 0 0
0x0d 1 1 0 1
0x0e 1 1 1 0
0xOf 1 1 1 1

<Dialog Semiconductor Plc.0> AT25QF 77 X)) 1JFIJILNOR ISy a A€ >
ART—RRALPRE 1 OEZFAANEBRICKNTOvIHARX, by T, RELDOEREZITVET,
AT—RALIRE 2 OEZAHNERICHEREEZITVET .

wpsts BP2 BP1 BPO
0x00 0 0 0
0x01 0 0 1
0x02 0 1 0
0x03 0 1 1
0x04 1 0 0
0x05 1 0 1
0x06 1 1 0
0x07 1 1 1

A1—4H API BNIEERT L1154, Serial Flash memory (FEEFAH YAV ILIZEBRLTWWET, T, EE
AHSET % R_FLASH_SPI Polling)THEFZE L TL S, EFAHF YA I IILBIZROFEHH LOEZAHNL
%17 > 1-1B 4. Serial Flash memory (3Z DB EZT{FITEE A,
R_FLASH_SPI_Polling()lz1—HDEBED R A I/ TIA—LTEENTEES, DD, BERAHY
AONRIZA—HFT7 T 5= 3 DO EBETS ZENTEET,

BHLCIEFE. B 31 E8RBLTEELY,
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Example

#define FLASH WR_BUSY WAIT

flash spi status t
uint32 t
flash spi poll mode t

(uint32_t) (40) /* 40 * lms = 40ms */

= FLASH SPI SUCCESS;

loop cnt = 0;
mode;

ret = R FLASH SPI Set Write Protect (FLASH SPI DEVO, 0);

if (FLASH SPI SUCCESS > ret)

{

/* Error */

loop cnt = FLASH WR _BUSY WAIT;
mode = FLASH SPI_MODE REG WRITE POLL;

do

{
/* FLASH is busy.

User application can perform other processing while flash is busy. */

ret = R FLASH SPI Polling(FLASH SPI DEVO, mode);
if (FLASH SPI SUCCESS BUSY != ret)

{

/* FLASH is ready or error. */

break;
}
loop cnt-—;
wait timer (0, 1);

}

while (0 != loop cnt);

if ((0 == loop cnt) ||

{

/* Error */

Special Notes:

/* lms */

(FLASH SPI SUCCESS > ret))

WEOFRATHEBOIV Oy IRX S VILTRALFHEHY T Iz 7D) V—REHRL., LEODRRIC

Jy—REBBRLET,
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C START >

SAMTOTHIRRENE [ Serial Flash memory EEFIAH&H(Z, thD 21— }

R_FLASH_SPI_Set Write_Protect() Y7 r— 3  MIBEEITAEETY .

______________________________________

SALTOTIRRENIER, Serial Flash
memory NDEFAH YA VILHNETTSHET.
R—=U T REBEZYIRLO—IILL TS,

R—) g
R_FLASH_SPI Polling()

FLASH_SPI.SUCCESS_BUSY
(E&AAHH)

Return Value |7

FLASH_SPI.SUCCESS
(BERAHET)

>

3-1 R _FLASH_SPI_Set Write_Protect()® L3245l
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R_FLASH_SPI_Write_Di()

EXAHEZITHBICERT 5T,
Format
flash_spi_status_t R_FLASH_SPI_Write_Di(

uint8_t devno
)
Parameters
devno
TINA RES (0,1)

Return Values
FLASH_SPI _SUCCESS I IEERTLEBE Y
FLASH _SPI ERR PARAM P INSGA—REEZDES Y
FLASH _SPI ERR HARD [ N—FOT FITS—DHE Y
FLASH _SPI ERR OTHER [ ER O D TINAHRS T VI B T F o FDY S —

RRFEFDEE, FLEIEEDMDIS—DEE */

Properties
r_flash_spi_ifh (27O k24 TEEShTLET,

Description
WRDIaT Y REEEL. RT—RALPRAOWELEY FEVUTLET,

Example
flash spi status t ret = FLASH SPI SUCCESS;

ret = R FLASH SPI Write Di (FLASH SPI_DEVO) ;

Special Notes:
WEORMICTEBOI/ OV IRV ITILIREGEY I b7z 70D) V—XEHR L., LEORKEIC
)Y —REBMLET,
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R_FLASH_SPI_Read_Data()
Serial Flash memory i 57 —42 A HITRICHERT B8 T,

Format
flash_spi_status_t R_FLASH_SPI_Read_Data(

uint8_t devno,
flash_spi_info_t * p_flash_spi_info

Parameters
devno

TINARES (0, 1)

* p_flash_spi_info
Serial Flash memory 1ER#&E A, BEARDT FLRIZ 484 FOEREE LTS,
addr
AEYDHRAHELBET FLREREL TS,
cnt
FAH LN FIEREL TS, BETREEBEIL 1~4,294,967,295 TY, 0 ZERE LI5S,
I>—%RLET,

data_cnt
Far L/ M CRHIEY T ko 2 7 THEAT S8, RERL)
*p_data

HAHLT 2BV T7DT FLRAZRELTLEEVW. NV TF7DT FLRIF 434 FDEFRE
ELTLIEEELY,
op_mode
SPI mode &€
LTFM5 1 DBIRLTLSEEEL,
FLASH_SPI_SINGLE /* Single-SPI (2#”"F@&1E) */
FLASH_SPI_DUAL /* Dual-SPI (+ZF@&1E) *
FLASH_SPI_QUAD /* Quad-SPI ($_F&1E) */

Return Values

FLASH_SPI_SUCCESS I IEERT LSS Y

FLASH_SPI_ERR_PARAM I INTA—REEDEZE Y/

FLASH_SPI_ERR_HARD /rFN—FROITFIZ—DEHE Y

FLASH_SPI_ERR_OTHER I RO TS 2 T X B FE Y T F O FDY Y —

RARFEFDEE, FLEIEEDMDIS—DEE */

Properties
r_flash_spi_ifh (270 k24 TEE S TWET,
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Description

Serial Flash memory EDIEET7 KL A GIEE/NA bH. T—2 FHAHE L. p_data ITHELET,
RARHAHHE L7 FLRIL, Serial Flash memory B£-1 TY,

A=A —N—IZ&kBHRAHLIITEFFA, RETFLADHEAH LE., —ELEZETIET,. BE7
FLRZHRELBELTHAL, KRA—HAPIZa—)LLTLEZELY,

FAH LA Fient EIBET FL R addr DEFHENRAZAH LT FLAEBZ 5154,
FLASH_SPI_ERR_PARAM B L £,

DMAC #5i%% L < (X DTC éxtld. AT A7 O v VRS VIR AGIHY 7 by 2 7 DEaEH 4 X
EHICABLEGEICITVWET, ThUSNDIBE. Software Bxk (Y B DHY FT,

Example
flash spi status t ret = FLASH SPI SUCCESS;
flash spi info t Flash Info R;
uint32 t buf2[128/sizeof (uint32 t)];
/* the buffer boundary (4-byte unit) */
Flash Info R.addr = 0;
Flash Info R.cnt = 32;
Flash Info R.p data = (uint8 t *)&buf2[0];

Flash Info R.op mode = FLASH SPI QUAD;
ret = R FLASH SPI Read Data (FLASH SPI DEVO, &Flash Info R);

Special Notes:
T—AREEDERIED=OIZ, T2 T7RA VA2 ZEETHEE. BIRT7 FLRAE 434 MER
I2EHTLEELN,

NEBORWICTHEEBOIV Oy IRBRA VIR AGEY 7 b2z 70D )Y —RAEHREL. REOKEIC
)Y —REBBLET,

QSPIXDAEYI Y TE—RFTT—RE#RAADEE. HESNEZNIDT FLANLDAT—2 E5H
WMACENTEFT NV EIF.QSPITNAAADITYVAAEY AR=RIZHTSH64MB DA S A T 4
VT ERI4 U ERODIETE, aA—FKIE. NV ZFFEWTISTY DA AEYDNLT—E2EHAIMD
KINIHHSINTUVERA, TDH. 2 DDERHT S/ NV HEEBOT7 FLABEE N ERLTT—2%2E
KLUEHE. CO#EEX TFLASH SPI ERR OTHER] T5—%&L %Y,

R0O1AN2662JJ0330 Rev.3.30 Page 43 of 98
Jun.15.23 RENESAS



RX 27731 Serial NOR Flash memory 72 X 4 0 RE#AFIHTE
a—J

R_FLASH_SPI_Write_Data_Page()
Serial Flash memory ~, 1Page I TT—42 #ZFALKEICFERT 5B TT,

Format

flash_spi_status_t R_FLASH_SPI_Write_Data_Page(
uint8_t devno,
flash_spi_info_t * p_flash_spi_info

Parameters
devno

TINARES (0, 1)

* p_flash_spi_info
Serial Flash memory 1ER#&E A, BEARDT FLRIZ 484 FOEREE LTS,
addr
AEYDEZAHBRET FLREREL TS,
cnt
EERAHNA MIEHREL TS, BEATRESBEIL 1~4,294,967,295 TY, 0 ZERELI-HE.
I>—%RLET,

data_cnt

EZRAHNA M (KRFIHY 7 b Dz 7 THERAT L1280, HEZL)
*p_data

EEFAAT BNV IT7OT FLRZERELTLIESL,
op_mode

SPI mode %X E
LT 6 1 DFBRLTLEZEL,
FLASH_SPI_SINGLE /* Singl