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(a) Single-SPI X5 (VI b9z 7)
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(b) Dual-SPI.”Quad-SPI #{EWNE (VI bz 7)
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D
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y
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Quad-SPI IE{EEF AT E
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r_gspi_smstr_wait()
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<
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r_gspi_smstr_wait()
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D
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(c) Single-SPI%{E4# (DMAC./DTC)

D
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I
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|
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R_QSPI_SMstr_Int_Spri_Dmacdtc_Flag_
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[
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SPRI E|YiAHEREIE
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- Jrv— ELiE T —ARE. Single-SPI E—RE&E
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I
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1.10 Single-SPI :%{§4L3# 1 (DMAC./DTC)

SPTI B|UAAEREFA]

ICUIERmIEN] EvktykIZkY.
DMAC.”DTC #Z &4

RO01AN1940JJ0121
Jun.15.23

Rev.1.21 Page 16 of 100

RENESAS



RXZ77321)

QSPI v Oy RIS VI IR AGHIHED 2—IL

Firmware Integration Technology

SPTI E|YAHZ1E
R_QSPI_SMstr_Int_Spti_ler_Clear()
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r_gspi_smstr_wait()
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(d) Dual-SPI.”Quad-SPI %£{§4L# (DMAC.”DTC)
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1.12 Dual-SPl.”Quad-SPI £ {§41¥# (DMAC./DTC)
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(a) Single-SPI Z{EW0E (VI b x7)

>
[
Single-SPI Z{EEFAIERE
r_gspi_smstr_trx_enable_single()

% T—ARERTE. Single-SPI E—F%E
MPC % 5E(QSPI i F DA xh1E).
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I
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[
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T ; R—1)> 4 B % % 50,000 BZFEE
r_gspi_smstr_wait()
I
RET—ADHEHHEL Z{ET—4% SPDR M5 —K(16 /3 (k)
r_gspi_smstr_rx software trans() IVTFATEEEBLET—AOHUEZ (16 /310F)
|
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I
ZENVTFIILISTHYT SPSR.SPRFF <- 0b
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2
1.14 Single-SPI Z{Z0E1 (V2 bz 7)
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(b) Dual-SPI”Quad-SPI Z{E# (VT b2 x7)

>

kT —HREE.
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1.16 Dual-SPl.”Quad-SPI Z{E0E (VI bz 7)
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(¢) Single-SPI Z{E3# (DMAC.”DTC)

B4 ICUIERmIEN] Evh&+t kL DMAC./DTC Zi2E)Y %
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DMAC./DTC 2 {EE T IV & E
R_QSPI_SMstr_Int_Spti_ Dmacdtc_Flag_
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Set()
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1.17 Single-SPI %{§4L# 1 (DMAC./DTC)
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SPTI &|VYAHZEIE
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R_QSPI_SMstr_Int_Spti_Dmacdtc_Flag_
Set()

DMAC./DTC R{ER T IV H/E
R_QSPI_SMstr_Int_Spri_Dmacdtc_Flag_
Set()

QSSL R —rFL
AALTIRIEE X, EIENEE
ZIEL. I5—%HA

r_gspi_smstr_wait()

Single-SPI Z{EFILETE
r_gspi_smstr_trx_disable()

DMAC./DTC TV TA 7%
r_gspi_smstr_exchg_dmacdtc()

o

SPTI &Y AHEREEIE

SPRI E|YAAHERE I

DMAC./DTC Dig&
E1ESE T 75% % QSPLSET_TRANS_STOP [ZE8E

DMAC./DTC DIE&
F{E5E T 754 % QSPLSET_TRANS_STOP |25} E

QSSL R —h IS5 HR—) T 2&kB
QSSL R —rFH
R—1) 5 [\ (& 50,000 EIZFRTE

MPC % (QSPI i FDE1E).
SPCR 8% 7€ GRS Z L)
ATF—RRISHTH)TF

DMAC./DTC Di5&
ZET—RI\VIFDT—EDITATUEH

1.18 Single-SPI Z{S4138 2 (DMAC/DTC)

RO1AN1940JJ0121 Rev.1.21

Jun.15.23

Page 24 of 100

RENESAS



RXZ77321)

QSPI Oy I REK L VTR EFHEED 12—
Firmware Integration Technology

(d) Dual-SPl.”Quad-SPI Z{Z# (DMAC.”DTC)

C s )

1= . E/iIZ DMAC./DTC DEEHRENNETT,

ICUIERm.IENj Ewr%+ kL DMAC./DTC %#2&19 5

DMAC/DTC R{EFET 757 5%
=
&£
R_QSPI_SMstr_Int_Spri_Dmacdtc

_Flag_Set()

DMAC./DTC Dig&
Z{ESE T 754 % QSPLSET_TRANS_START IZ5}FE

SPRI E|YAAEREE I

SPRI E|YiA#H TS5 #1H#A1E

r_gspi_smstr_int_spri_init()

SPRI E|YAH IR 755917

Dual 21

SPCR BR7E (RS FF AR E)

A

Dual-SPI 2{E S A X 5E
r_gspi_smstr_rx_enable_dual()

Quad-SPI 2{EH AT E
r_gspi_smstr_rx_enable_quad()

SPRI &Y A A5 7]
r_gspi_smstr_int_spri_ier_set()

SPRI E|YA A B K]

DMAC./DTC Ex#5E T #F5
r_gspi_smstr_rx_dmacdtc_wait()

ICUIERmIEN] EvktyhIZkY,
DMAC.”DTC #2Eh Bk

SPRI &IV iAAEE1E
R_QSPI_SMstr_Int_Spri_ler_Clear

SPRI E|VAAEREEIE

DMAC/DTC 2{EFET 757 &%
=
&
R_QSPI_SMstr_Int_Spri_Dmacdtc
_Flag_Set()

DMAC./DTC Di5&
Z{ESE T 754 % QSPLSET_TRANS_STOP [ZE&5E

QSSL & —h &5
BALTIRLIIGEE, EE
nEEEIEL, T5—%HA

r_gspi_smstr_wait()

QSSL Ry —h IS5 R—1) T 12kB
QSSL ~7'—hEH
R—1> 4 %k 50,000 [EIZERTE

MPC 5% 7E(QSPI i FDESHL).

Dual/Quad-SPl Z{S 1L % E
r_gspi_smstr_rx_disable()

SPCR Z% 7€ (RS2 1L )
ART—RRISH5 57

DMAC./DTC TV F A7 E
r_gspi_smstr_exchg_dmacdtc()

DMAC./DTC Dig&
ZET ANV IT7DT—ENIUTAT LR

®’T

1.19 Dual-SPl.”Quad-SPI Z{g41# (DMAC./DTC)

SPRI Bl YA H TS AF)TaL R ZE
QSPI_SMSTR_CFG_CHx_INT_SPRILEVEL [Z3& %
kT —ARNE.
Dual-SPL~Quad-SPl E—KFE&E.
No MPC £%5E(QSPI i F DA L)
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1.5 RKEEBE
1.2012KED 21— )LOREEBBHERLES,

R—hR{EH
QSPI £#%)

R_QSPI_SMstr_Open() R_QSPI_SMstr_Close()

R—r4DERME
QSPI &%)

R_QSPI_SMstr Write() (T—5&ERET)
R_QSPI SMstr Read() (T5—%4E)

QSPI &%)
T—REE

R_QSPI_SMstr_Int_Spti_ler_Clear()
R_QSPI_SMstr_Int_Spri_ler_Clear()
R_QSPI_SMstr Int_Spti_Dmacdtc_Flag Set()
R_QSPI_SMstr Int_Spri_Dmacdtc_Flag Set()
R_QSPI_SMstr_1ms_Interval()

1.20 KEEBR
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2. API1&E#
QSPIFIT £ 2—/L® API &, LAY ZD API REEICHSTNET,

21 N—FJ9IF7DER
CHERAISE 2 MCU BT O#EEZ S R— FLTLBRELRHYET,
e QSPI

2.2 VI LI T7DER
CDRSANEUTONRr—SITRELTOET,

r bsp Rev.5.20 Ll Lt

r_dmaca_rx (DMACAFITE2a1—)LZRAWLT, DMAC X 2T 515EDH)

r dic rx (DTCFITE a2a—/ILZAWT, DTCEEFFART HHEEDH)

r_cmt_rx (DMAC 854 L [EDTCEZEFFERL. MDA VRTIVYFAAICMTFITE 2 —)L %
AT HIHEEDH)

MmEAIOYVIRITRAITHRATEES,

e _gpio rx (GPIO, MPCFIT £ 1—L&FAWT. GPIO 2417 3158 DH)
e r_mpc_rx (GPIO,MPCFIT Y a—I/LZAWLT., MPC ##lf#1¥ 515650 H)

23 YHR—FEATWEBY—ILFI—V
QSPIFIT®Y a—)LI%. T61BERERIEE] [CRTY—ILFI— U CTHEERZTo>TLET,
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2.4

BRTZHYRAHRS S

£ 2-NTRTEHNRKILLIZEE. API A THROBEIYVIAADNERIZGEY £9, DMAC 2ERT 515
A%, BIE#T% R_QSPI_SMstr_Int_Spti_ler_Clear()B%%. R_QSPI_SMstr_Int_Spri_ler_Clear()B8%t% L
T. BlYVAHEZITILENHY F£9, ML 1213.3DMAC/DTCI #SBLTLZELY,

R 2-UZAKFTED2—UAERT BENYRAARNI B2 EZRLET,

® 21 FHEAVNLEDIEVRAHS
&
API B8% 5|2k op_mode 5|%k tran_mode

BTG DENY AP

R_QSPI_SMstr_Write()

QSPI_SMSTR_SIN
GLE_SPI_WRITE

QSPI_SMSTR_DMAC

FEENYITFIUTT 1 (SPTD
Z{E/8v 77 7JL (SPRI)

QSPI_SMSTR_DTC

EENYTFITUTT 4 (SPTD
Z{E/Nv 77 2JL (SPRI)

QSPI_SMSTR DU | QSPI_SMSTR DMAC | £fEN\w 77T >F 57« (SPTI)
AL_SPI
QSPI_SMSTR_DTC FEENYIFITTF 4 (SPTI
QSPI_SMSTR_QU | QSPI_SMSTR DMAC | #fEN\w 7T >F 57« (SPTI)
AD_SPI
QSPI_SMSTR_DTC | #fE/\v 77T > 7T« (SPTI)
R_QSPI_SMstr_Read() | QSPI_SMSTR_SIN | QSPI_SMSTR_DMAC | #fENv 77T > F5+ (SPTI)

GLE_SPI_WRITE

Z{E/Nv 77 2JL (SPRI)

QSPI_SMSTR_DTC

EENYITFITUTT 4 (SPTI
Zi{E/8v 77 7))L (SPRI)

QSPI_SMSTR_DU
AL_SPI

QSPI_SMSTR_DMAC

Z{E/8v 77 7JL (SPRI)

QSPI_SMSTR_DTC

Zi{E/8v 77 7))L (SPRI)

QSPI_SMSTR_QU
AD_SPI

QSPI_SMSTR_DMAC

Z{E/8v 77 )L (SPRI)

QSPI_SMSTR_DTC

Z{E/Nv 77 2JL (SPRI)
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x® 22 FERAYSEVAHANIZ—F

TINA R B YIAHBRY A
RX64M SPRIZE|YAH (NI AHEF : 42)
SPTIE|YAH (R AEE : 43)
RX65N,”RX651 SPRIBIYAH (RHABS : 42)
SPTIE|YAH (R 2HES : 43)
RX66N SPRIZIYRAH (RO ABEE : 42)
SPTIE|YAH (R 2HES : 43)
RX71M SPRIEIY3AH (N5 ABE . 42)
SPTIE|VYAH (R 2HEE : 43)
RX72M SPRIEIY3AH (N5 ABS : 42)
SPTIE|Y A& (R ZBEE : 43)
RX72N SPRIBIYAH (RHABES : 42)
SPTIE|YAH (R ZBEE : 43)
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25 AYEIFALIL

TRTHOAPIREUHE LEFRASINDA V2 T —RAEREIE r_gspi_smstr_rx_if.h [CEEEHE L TLET,
EIL KEBO#ERA T 3 »IE. r_gspi_smstr_rx_config.h T:EIRLE T,

#include "r gspi smstr rx if.h"

26  EHI
ZNFOPH FMIANSICOO #FALTWET, ThodB (I stdinth TEESKTWET,

2.7 AL IILEBDERTE

QSPIFITEY D a—IDaAY74FaL—2a 4T3 DEFEIL. r_gspi_smstr_rx_config.h &
r_gspi_smstr_rx_pin_config.h TITLVET,

RX64AMRSK 4 73 3 VBB L UREEICET 55BAETRICRLET,

Configuration options in r_qspi_smstr_rx_config.h

#define QSPI_SMSTR_CFG_USE_FIT QSPIFITE21— /L0 BSP BETOHAERERIRTEET,

XT T4 MEE AR EHIZLI-BE. rbspEDFITED a—LEMEESNLES, F1-.
A&, REEEAFACDLENHY ES, #MIE 1212FATED2—LD
BmMAE] 5B,

AMZLEBE, rbspEDFITED a—LEEMEEMIZLET,

#define QSPI_SMSTR_CFG_CHx_INCLUDED BUFrRLEFERATAINERIRTEET,

XTI MEIE “BR |HNZLIGE. ZEAF Yy RUICEATINEZD—FHLEKRLET,
X X [FTFvyRILES AMZLEBE, ZUEF Yy RIUICEATINEZI—-FIZEHET,
#define QSPI_SMSTR_CFG_LONGQ_ENABLE FNYFTHOIS—O/MBMELERAT AMERTEET,
XTI ME | |HMLIZE, RWEBEZI—-FHLEBLET,

EMIL-GE. REBZO—FIZEDFET,
FRTB=6HIZIE. 3I& FIT O LONGQFITES a—ILAARETT,
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Configuration options in r_gspi_smstr_rx_pin_config.h

HRX64M QSPI Fx RIL O DT 7 4L MBI “ ‘7
X X EFYRILES

#define R_QSPI_SMSTR_CFG_QSP|_QSPCLK_PORT

QSPI @ QSPCLK #fiFIZEI Y 1T B5R— FBESERELTLZEL,
BREEORIRICO VT Na—TF—2ar T '] [ ] #2010 TLESL,

XRX64M QSPI F v RJILODT 7+ )L MMEIEX “ ‘7
X X EF Y RILES

#define R_QSPI_SMSTR_CFG_QSP|_QSPCLK_BIT

”

QSPI @ QSPCLK I FIZEIY T B E Y FEBEREL T ELY,
REEORICO TN —T—2a32 T ) T | 2 TLEE,

#define R_QSPI_SMSTR_CFG_QSPI|_QIO0_PORT

X X EFYRILES

¥RX64M QSPI F¥ R IL 0 DT 74 )L MMEIE “ ‘C

QSPI @ QIO0 SHFIZEIY fF1+ B R— F BB E/RELTLIEEL,
BREMBOEIRIZO VIS NLa—FT—ao T 'L T ] 223 TLESL,

#define R_QSPI_SMSTR_CFG_QSPI_QIO0_BIT
XRX64M QSPI F ¥ L 0O DT T+ )L MMER “ ‘3
X X FTFvRILES

QSPI M QIO0 #FFIZEIY TR EY FBEZERELTLLEEL,
BREEDRIRICO VT Na—F—a T ‘1 T | #2TLESL,

#define R_QSPI_SMSTR_CFG_QSPI_QIO1_PORT

X X FFYRLES

¥RX64M QSPI F ¥ R IL 0 DT 74 )L MMEIE “ ‘C

QSPI ® QIO1 IHFIZEIY 1+ B R— FBEEHREL TS,
BREMBOEIRIZO VT Na—FT—a2 T 'L T ] 22FTLESL,

#define R_QSPI_SMSTR_CFG_QSPI_QIO1_BIT
XRX64M QSPI F ¥ L0 DT T+ )L MMER “ ‘4
X X FTFvYRILES

QSPI @ QIO IHFICEIY R ITHE Y FBEBEHREL TS,
BREEORIRICO VT Na—TFT—2ar T '] [ ] #2010 TLESL,

#define R_QSPI_SMSTR_CFG_QSPI_QIO2_PORT
XRX64M QSPI F v RIL O DT 7 4L MBI “ ‘8
X X EFYRILES

QSPI @ QIO2 #iFIZEIY 1+ H5HR— FESERELTIEEL,
BREEORICO TN —T—2a32 T ) T | 2 TLEE,

#define R_QSPI_SMSTR_CFG_QSPI_QIO02_BIT
¥RX64M QSPI Fv RJIL O DT 74U MEIE “ ‘0
X X EFYRILES

QSPI @ QIO2 i FICEIY T E Y FESERELTLEELY,
BREEORIRICO VT Na—TF—2ar T '] [ ] #2010 TLESL,

#define R_QSPI_SMSTR_CFG_QSPI_QIO3_PORT
¥RX64M QSPI Fv RIL O DT 7 4L MBI “ ‘8
X X EF Y RILES

QSPI ® QIO3 S FIZE|Y F 1+ 5 R— FBFEESZERELTLEELY,
BREEDRIRICO VT Na—TF—av T ‘1 T | 2 TLESLY,

#define R_QSPI_SMSTR_CFG_QSPI|_QIO3_BIT
XRX64M QSPI F 4 L0 DT I 4L MMERK “ 17
X X FF v RILES

QSPI @ QIO3 SHFIZEIYFITHE Y FBEESERELTLIESL,
BREMBOEIRIZO VIS NLa—FT—ao T 'L T ] 223 TLESL,
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2.8 a— K4 X
% 23— FHA RIIHRFN—2avDED 12— ILEZFRALEEAODI—RKY 4 XEZRLET,

ROM (A— FELUEH) & RAM(FA—/\LT—4) DY 4 X(F, EILFEOD 273 /34 LEORE |
DAVT4FaL—>avAToavIicksTREFVET,

TROEETEEEGTHERELTVET,

EDa—ILYED a3 :ir _gspi_rxrevl.14

321814 5/3—2 3 U Renesas Electronics C/C++ Compiler Package for RX Family V3.01.00
(MERRBREDT 74 )L FEEEIT-lang = c99"4 T 3 % IBM)
GCC for Renesas RX 4.08.04.201902
(MHERKREDT 74 )L FEEEIZ -std=gnu99"4 T 3 > % B1N)
IAR C/C++ Compiler for Renesas RX version 4.12.1
HEREREDT 7 4L FERE)
AT T L= avAToar: TIAIRE

*® 23 a—FKH#4a4X
ROM, RAM B8&URE v Da—FH4X GE1., 2. X3)

FERAAEY
ECE IAR Compiler
RX65N | RoM 5,254 134 k 1,0584 /34 k 7,862 /34 ~
RAM 22154 k 16 /34 k 26 154 |k
BRERL—YRE2vY 160 /34 . 196 /34 k
BRREREIYAHRZ VY 48 /N1 - 68 /81
RX7IM | rRom 5,254 154 k 10,584 /34 k 7,862 /34
RAM 2234 k 16 /34 26 /34 k
BAERL—HFRE2 v 160 /31 - 196 /31
BRREREIYAHRE v Y 48 84 k - 68 /34

T BERBHEUTOERSY TY .

e r Qgspi_smstr rx.c

e 1 qspi_smstr rx_target.c
F2  WMEBEAEUHAXE, CaAviRASON—=2300a0NRM LT T avVIZKYERYFT,
E3:UMLIVTAT7URDETY, TUTA47VICEY, EROAEVHAXF, BRYET,
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29 BI#

AP BBBIDEIMTHIBEREZRLET ., COBERIAPIBHOTO 24 TEELLLIC
r_qgspi_smstr_rx_if.h TEREINLTWLET,

typedef volatile struct
{

uint32 t data cnt; /* Number of data (byte unit) */
uint8 t * p tx data; /* Pointer to transmit data buffer */
uint8 t * p rx data; /* Pointer to receive data buffer */
gspli smstr opmode t op mode; /* SPI operation mode */
gspli_ smstr tranmode t tran mode; /* Data transfer mode */

} gspi smstr info t;
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210 RYIE

APIEAHORYEZRLET, COFNER I APIBHOTO M2 4 TEE L L 41T r_gspi_smstr_rx_if.h T
REINTULET,

typedef enum e gspi smstr status

{

QSPI SMSTR SUCCESS = 0, /* Successful operation */
QSPI SMSTR ERR PARAM = -1, /* Parameter error */
QSPI SMSTR ERR HARD = -2, /* Hardware error */
QSPI SMSTR ERR OTHER = =77 /* Other error */

} gspi smstr status t;

211 A=)y H B
a—INNyIBERITIHY FEA,

212 FITEYa—)ILOEMEAEX

AEDa—)UE. FAHTZTOD Y FTLIZEBMTIBENHY FT, LR YRTIE, A¥—+-0Y
T4 T7L—2FFEALE(1). 2). )DEMAEEHERELTCVWET L. AT—F-aV T4 L—3I&
—BDORX TNARADH#YR—ELTWVWET, YR— SR TLEVLRX TS RIZDOVWTIEQ)DAEERE
BALTEEL,

(1) e?studio ECRY—F -2 T4JL—2#FERALTFITEDa—/LEEBMNT HI5E
e?studio MAY— ka7 5 L—4ZFEALT, BEMICA— IOz MIFTEY 21—
ILEEBMLET, SFMlE. 7IV5—23>/—F IRX AR—b a0 745 0L—48 2—H5—H
4 K:e?studio # (R20AN0451)] #SBLTLFF&ELY,

(2) CS+ETRY—hr -V T4 L—2%FRALTFRTED2—/ILEFEMT BI5E
CS+LET, RAVKFF7AURAY— b+ a2 T74 5 L—42%#FERALT. BMNIZZI—HTO Y
FCFITEDa—ILZFEBMLET, ML, 77U5r—3 20/ —F IRX AX—+ -V 745
L—#A a1—H—H4 K:CS+#E (R20AN0470)] 8B L TLEEL,

(3) CS+ETFITEY a—/LZEBMT 3154
CS+LT. FYPTa—44TOPIH MIFITEDa—IILZFEMLET, FHRIEZ. 7FVH5r—T 3>

/J—F IRX 77 31) CS+IZ#AAL AiE Firmware Integration Technology (RO1AN1826)1 %5
BLTSEESY,

(4) IAREW L TRY— b+ -2 T4 JL—42ZEALTFRTED2a—I/)LEZEMT 558
AR RFOAUIRAT— k-0 T74JL—2%FEALT. BBMICTI—4HTODY MIFTE
Ta—)EEMLES, #ME. 7TISr—2a v/ —r IRX RAY—+ -2V T745L—4% 21—
H—H 4 F:IAREW # (R20AN0535)] 8B LTLEELY,
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213 QSPIUSNNOBED#EEEES 2 —IL
QSPIFIT EY 2 —JLIZ QSPI ANz T O EB#eEZEHIE L £,

e I/OFR—FbF (LLF. GPIO &£H&Y)

o TILFITFUHIIVYEYarEO—F (LLF. MPC £RBE89)

e DMAZOYkBA—3 (LLF. DMAC &B&Y)

o T—AISURT7arhbkA—3 (LIF. DTC &BET)

e OY5Fa— (LUT.LONGQEMRT) —YI LD T7EDa—I

LONGQ LA D#EIEIE FIT ELa—IILEZERALTWERBA, TOEH, FITEDS1—ILEERAT 2EETE
EEEB5E. QSPI U DRELDEEEDHIEINIEE FIT ED 1 —ILICEESMA A LEHELET,

WMERDY—RA— KIE “r_gspi_smstr_rx64m_dev_port.c” IZ2&FhFzd, 54 2—% v b MCU Dev L
A VYORHEFEM 25BICL TS,

2.131 GPIO
GPIOFITEYa—ILZERLTLEE A,

QSPIFIT €2 2—/LA®D GPIO Z#IEd 5B & FIEHNRL ORI ZUTITRLET, LYVRA2ZIF2—
H—XIZaT7IL N—FIz7HESBLTLEEE,

& 2-4 FIHBEHREFEERLORES

FoEEd LYR4A
r_gspi_smstr_mpc_enable() PMR
r_qgspi_smstr_mpc_disable() PMR
r_qspi_smstr_datao0_init() ODR, DSCR, PODR, PDR
r_qspi_smstr_dataoO_reset() ODR, DSCR, PODR, PDR
r_gspi_smstr_datao1_init() ODR, DSCR, PODR, PDR
r_qspi_smstr_datao1_reset() ODR, DSCR, PODR, PDR
r_qspi_smstr_datao2_init() ODR, DSCR, PODR, PDR
r_qspi_smstr_datao2_reset() ODR, DSCR, PODR, PDR
r_gspi_smstr_datao3_init() ODR, DSCR, PODR, PDR
r_qspi_smstr_datao3_reset() ODR, DSCR, PODR, PDR
r_qgspi_smstr_clk_init() ODR, DSCR, PODR, PDR
r_qgspi_smstr_clk_reset() ODR, DSCR, PODR, PDR

2.13.2 MPC
MPCFITEYa—I)LZFERALTLEEA,

QSPIFIT €22 —/)LAD MPC Z#liHl 2B EFHEHMRL DR FZLUTITRLES ., LYREAIFI—
HP—XIZaTI N— ROz THRESBLTIEZEL,

HEBEIR E FERE L DR 42
FEEed LYRA
r_gspi_smstr_mpc_enable() MPC
r_qgspi_smstr_mpc_disable() MPC
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2.13.3 DMAC.DTC
DMAC 853 LK I DTC ik AT S5 A DHIEA X EHRALET .

QSPIFIT €22 —/LTI&, ICU.IERM.IENj Ew bt FIZ& B DMAC./DTC DEREFEE), & &K VERETT
TEHLETVET, FOMDDMAC LY XS4 LLIEDTIC LY ALAADHEFEIFXDMACFITE S a—ILE L
CIEDTCFITE a—ILE#FEHAT S5H. —FHBETREZMER LTI,

8. DMAC ¥R ENHBA . DMAC EZEMN5E T L1=FE®D ICUIERM.IENj Ew kDS ) 7. & & VERES5E
TS99 TFIEa—FNIT5RERAHY FT,

R 2-5ICRIHIHBEKEFE T, FEADVEERRL TS,

< B8 44 ) FRT:QSPI FIT 22— L TITHEH
ERF:A—YTIT5H5

112w

DMAC FIT 22—l LLIF
DTC FIT €Y 21— JLIZ&LBERTE
Fi=1&

21—+ E 0O DMAC./DTC X E

DMAC.”DTC BtAETE
(ICUIERmM.IENj Ewk=1 LI4})

DMAC.”DTC Eri% 2 &l
(ICUIERm.IEN] Ewh=1 & 7E)

QSPI FIT £22—)LIZ&% DMAC./DTC &5
EAEE, BT T S

<DTC DIFZE>

5T EIVIAAILIE
(ICUIERm.IENj E'wh=0 %7€ . Enit 5T
BESE T T 75%'= QSPLSET_TRANS_STOP)
E| YA A

< Tr  <DMAC OB 1Y THEBABE>

ETEVRAALE
(ICUIERm.IEN; Ewb=0 $% €. k5
T 25%'= QSPLSET_TRANS_STOP)

BATETISY =
QSPI_SET_TRANS_START ?

DMAC FIT 22—l LLIF
DTC FIT €221 —)LIZ&L BT
Fi=1&

1—+H¥ B0 DMAC./DTC % 5E

DMAC./DTC &1t 355
(ICUIERmM.IENj Ewk=0 LL4})

®’T

2.1 DMAC #5#$ & U DTC $niXEX ERF DAL
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DMAC./DTC HIfEI[<B8:&EJ & Hl K & MBRBIZDOLNTER 2-512RLET,

T—ARAEETTEHELMIE r gspi_smstr_tx_dmacdtc_wait(). HELUVT—2 ZETTHLNE
r_gspi_smstr_rx_dmacdtc_wait()i&. 1 T JF (ms) 24 YZAVTETHLZITVET, TD=H. FEHIIC
A—HYIRTLIZTCMTEZRAVTTI IR (ms) 24 IF#RBELTLLEESL, ZLT, a—iLAv Y HE
HEEZRAWTT1 IUH (ms) EIZ R _QSPI_SMstr_1ms_Interval)Za—J/LLTL E &Ly,

& 2-5 HIHEAKLNERAR

%4 WEBAE
r_qspi_smstr_spti_isrX() QSPI channel “X” SPTI E| Y iA#A/\> kS0
XEFvRILES)
r_qspi_smstr_spri_isrX() QSPI channel “X” SPRI & Y ;A& /\> k54018
XIEF¥RILES)
r_qgspi_smstr_tx_dmacdtc_wait() DMAC./DTC #{E5E T L2
r_gspi_smstr_rx_dmacdtc_wait() DMAC./DTC Z{E5E T L3
r_qspi_smstr_int_spti_init() SPTI &Y ;AH ¥ HA{L A28
r_qspi_smstr_int_spri_init() SPRI &Y ;AA ¥ EA{L AL 2
r_qgspi_smstr_int_spti_ier_set() SPTI &|Y3A#&® ICU.IERMIEN] Ew k&t Y +
r_qspi_smstr_int_spri_ier_set () SPRIE|YA#® ICU.IERM.IENj Ew rZEt Y +
R_QSPI_Int_Spti_ler_Clear() SPTIZIYAH® ICUIERMIENJEw k&5 )7
R_QSPI_Int_Spri_ler_Clear() SPRI E|YA#® ICUIERM.IENjEw h&H5 1T
R_QSPI_SMstr_Int_Spti_Dmacdtc_flag_Set() EEFAD DMAC/ DTCEmERT 75U 5/ E
R_QSPI_SMstr_Int_Spri_Dmacdtc_flag_Set() Z{EF® DMAC/DTC st T 7 5V 4% E
R_QSPI_SMstr_1ms_Interval() BFvRILDAEEAIADUREALA D) AL

2134 CMT
DMAC #z3% 3 LK X DTC isx AT 2 BRIV ETY , BEF A LTV MREBWTEALEY,

HWEALAIOY T I TFTRAAITRATEET,

2135 LONGQ
IS—OJMBHETCERTSFITEY1—ILTY,

QSPIFITEYa—J/LIZLONGQFIT EDa—)LE#FAL=HIEHANEENTLET, QSPIFITEY 2—)L
DAV T4 FaL—2arvFTLavDTFI4IME, TS—OFMEHEENSRETT, 2.7 avg
IVEDERTE] #SHBLTLESL,

(1) R_LONGQ_Open()DE&7E

LONGQ FIT £ 2 —J/L M R_LONGQ_Open()®D 5 =5 ignore_overflow & “1” [ZEREL TS, =
NICKYIS—ATNRyIT7IE, VTN T7ELTERTHIEMNAEETT,

2 HIEHFIE
R_QSPI_SMstr_Open()Z 31— /L9 BHIIZ. UTOBEMEIEFICOI—I/ILLTLIEELY,

1. R_LONGQ_Open()

2. R _QSPI_SMstr_Set LogHdIAddress()
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214 FITEDa2—ILUSNOBRETHERAT BEDHEARAAFE
rospEDFITED2a—ILEZFRALEVRET TS ELEE. UTZEHELTLESLY,

r_qgspi_smstr_rx_config.h @ [#define QSPI_SMSTR_CFG_USE_FIT] #&EMICL TS,
#r_qgspi_smstr_rx_if.h ®#include "platform.h"Z 3 A > 7 LT EEELY,
#r_gspi_smstr_rx_ifh [CUATDAYFT T 7AILEA I IIL—F LTS,

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

#r_qspi_smstr_rx_if.h [Z T#define BSP_MCU_RXxxx (xxx & MCU &, EFIIAKXF) | #E&ELTLE
Ty, FIZIE RX64M THAIE BSP_MCU_RX64M & L TL EE 1Y,
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2.15 for . while 3. do while XIZDWL\T

AKEC21—IITIE, LOREDORBEFLMIEBE T for 3X. while X, dowhile X (JL—TIB) #FRALT
WEd, Cho)L—TUEBIZIE, rWAlT_LOOF’J X—J—F&ELF-aA RERRLTUVET, TDT-
H, L—TRBIZA—FHRT A I)LE—TDUNBEHAADIZEEE. TWAIT_LOOP| TEHRUDUEEZKRE
TEE9,

LTIl ZRLET,

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 X :

/* 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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3. APl E%

R_QSPI_SMstr_Open()
QSPIFITEDa—ILD APl ZEAT SIRIC. HIFERT ST,

Format

gspi_smstr_status_t R_QSPI_SMstr_Open(
uint8_t channel,
uint8_t spbr_data

Parameters
channe/

QSPI F v RILES

spbr_data
QSPI Bit Rate Register (SPBR) E&X*E{E

Return Values

QSPI_SMSTR_SUCCESS ¥ EERT LGS ¥
QSPI_SHSTR_ERR_PARAM [ INS A= EEDZE */
OSPI_SHSTR_ERR_OTHER [* R XM QSPI ) Y —REFEDIEE ¥/
Properties

r_gspi_smstr_rx_if.hi27O r2 4 TJEEShTULET,

Description

5%t channel THELEF Y RILBSDQSPI LR 2 %ML LET,

B4k spbr_data THFE L1-{E% QSPI Bit Rate Register (SPBR) [ZE8F LE 9, QSPI FITEL 2a—JILTHE Y
fL— 2 EREE Y b (SPCMDO. BRDV[1:0]) DEREMEIL “0” TT, AT HMUDL—F—XIT =217/
N—FOIT7HRESEICLT, EMFIREICE LT spbr_data Z/E L TLES LY,

QSPCLK o> #& 14 CPOL=171iz#8 CPHA=1 [ZERZE L E 9,

EERTEICE, OSPIOED 2—ILR by TIREEILAEBR S, QSPCLK I FIZAAH AR— b H H H4KEE,
QI00-3 W FILNAADR— FREEICHY ET,

F1=. 5l# channel THELEFrRILBFSDQSPI V)Y —REHBELET., UY—REZMBRTH=0IZ1F
R_QSPI_SMstr_Close ) Za—JLL T =& LY,

BEREABEHZI—ILLEGEVTLCLEESWN, BEFICO—ILLIZGEOREIFRIELEFEA,
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Example

gspi smstr status t

uint8 t
uint8 t

channel

spbr data =

1;

spbr data;

QSPI_SMSTR_SUCCESS;

ret = R QSPI SMstr Open(channel, spbr data);

Special Notes:

AREMTIL GPI0 & MPC DFIEN & Y, BiFFOMEERAAABAR— FMIRELET . AEREFUHTAE]
2. BIFFIMEDBEDHEZFERAL TLVEOMEREL TS,

RO01AN1940JJ0121
Jun.15.23

Rev.1.21

Page 41 of 100
RENESAS



RXZ7=31) QSPI 7By Y RXS VT ILTRAFEHEDS 2 —IL
Firmware Integration Technology

R_QSPI_SMstr_Close()
FAFOQSPIFIT EDa—I/ILD) Y —RZEHKRT 2EICERT 2EHBTT,

Format
gspi_smstr_status_t R_QSPI_SMstr_Close(
uint8_t channel

)

Parameters
channe/

QSPI F v RILES

Return Values

QSPI_SMSTR_SUCCESS /* EERT L-5E %/
QSPI_SHSTR_ERR_PARAM SR INTGA—ZEEDEE */
Properties

r_qgspi_smstr_rx_if.hilc7A r4 4 TEEINTULET,

Description

2% channel TIEFELE-FryRILBEDOSPI ZEC21—IILRA by TREIZHRFLET,

EFE#ETEICIX., QSPCLK inF XN AH AAR— b HHFAIKEE, Q100-3 SHFILAAAhR— MREICHY ET,
F1-. 5l channel THEELE=FrRILBSDQSPI VY —REHBHLET.,. BEREZTIES.
R_QSPI_SMstr_Open() Za—JL LT Z &Ly,

BEREIAEHZI—IILLEVTLCESWL, BEFICO—IILLIZIGEOREIFRIELEFEA,

Example
gspi_smstr status t ret = QSPI SMSTR SUCCESS;
uint8 t channel;
channel = 0;

ret = R QSPI SMstr Close (channel) ;

Special Notes:

ABEHTIXGPIO & MPC DHIENIZ & Y . BInFOMBEEL ARAARAR—MIEELFET . RBREFUHI AT
2. BinFHAIMDBEDREEZFEAL TR EREL TS,

AR —/LED QSPCLK imFIE ) £y FEDIKE CRAANR— MRE) LEFELGYVET, BEICELT.
mFREZRELTLZELY,
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R_QSPI_SMstr_Control()
Ev hL— O QSPCLK 8 1842 EE T HEICERT HEMTT .

Format

gspi_smstr_status_t R_QSPI_SMstr_Control(
uint8_t channel,
uint8_t clk_mode ,
uint8_t spbr_data

Parameters
channe/

QSPI F v RILES

clk_mode
QSPCLK E— F, UTZEEL T =LY,
clk_mode=0 : CPOL=0, CPHA=0
clk_mode=1 : CPOL=0, CPHA=1
clk_mode=2 : CPOL=1, CPHA=0
clk_mode=3 : CPOL=1, CPHA=1

spbr_data
QSPI Bit Rate Register (SPBR) EX*E{E

Return Values

QSPI_SMSTR_SUCCESS /* EERT L-5E %/
QSPI_SHSTR_ERR_PARAM SR INTA—ZEEDEE */
Properties

r_qgspi_smstr_rx_if.hilc7A r42 4 TEEINTULET,

Description

5|%k channel THEELEFyRILBEDQSPI DEY L — FOQSPCLK 148 B2 TR L E T,

2| % spbr_data THE7E L1={E% OSPI Bit Rate Register (SPBR) IZEZE L E 9, QSPI FITELa—I)ILTODE v
FL— b2 EREE Y + (SPCMDO. BRDV[1:0]) ME‘EEIX “0” TG, FHI HMUDI—H—XT=27I
N—ROTT7HESEICLT, BERBEIZE L1z spbr_data ZERE L T2 LY,
BEFIEIABEHZI—ILLEVTLESN, BEPRICO—ILLEGEEDOEEIIRIELELEA,
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Example
gspi smstr status t ret = QSPI SMSTR SUCCESS;
uint8 t channel;
uint8 t spbr data;
uint8 t clk mode;
channel = 0;
spbr data =1;
ret = R _QSPI SMstr Open(channel, spbr data); /* Set CPOL=1 and CPHA=1. */

/* Change SPI clock mode and QSPI bit rate. */

clk _mode =1; /* Set CPOL=0 and CPHA=1. */

spbr data = 3;

ret = R QSPI SMstr Control (channel, clk mode, spbr data);

Special Notes:
7w L

ROTAN19404J0121 Rev.1.21 Page 44 of 100
Jun.15.23 RENESAS



RXZ77=21) QSPI /Ry VRS VI ILTREFIHED 2 —IL
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R_QSPI_SMstr_Write()

TR EEETHRICERT HEHTT,

Format

gspi_smstr_status_t R_QSPI_SMstr_Write(
uint8_t channel,
gspi_smstr_info_t * p_qspi_smstr_info

Parameters
channe/

QSPI F v RILES

* p qspi_smstr_info
QSPI fE¥R#EE(R,
data_cnt

REFTHEEEE (X 1~4, 294,967,295 TY ., 0 ZEREL=BAE. T5—ZRLEY. Ff=. INACEEL L

CIEDICEREZIEET A15E. REMLIX 16 DFEHEL TS,

*p_tx_data

EET MY T7OT7 FLRERELTLLEL, DVACEREDL L X DICERE £ H6ET H1HA.

NYTF7DT FLRIEANA FOBEREE LTLZELY,
*p_rx_data

REA
op_mode

SPI E— FZEBRELTLZELY,

QSP1_SMSTR_SINGLE_SPI_WRITE : Single-SPI mode for writing

QSPT_SMSTR_DUAL_SPI : Dual-SPI mode
QSPI_SMSTR_QUAD_SPI : Quad-SPI mode
tran_mode

BRRE— FERELTSIEE, 7220, DMACERE S L < (X DTCEREAZ48E T H15E . Rlli& DMAC ¥xi%

HLLIEDICERE T AT S LNRETT,

QSP1_SMSTR_SW : VI b TEGE
QSPI1_SMSTR_DMAC : DMAC #5:%.
QSP1_SMSTR_DTC : DTC &5k

Return Values

QSPI_SMSTR_SUCCESS /* EERT L-5E %/
QSPI_SHSTR_ERR_PARAM SR INTA—ZEEDEE */
QSPI_SMSTR_ERR_HARD S N— R FEEDEZS */
Properties

r_agspi_smstr_rx_if.hi27a r42 4 TEEShTULVET,
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Description

5% channel THELE=Fr RIILBESDQSPI 2F>T, T—2%XELEFT,

5|4 tran_mode TDMACEnEH L < (X DTCERE ZETE L =356 EmE Al BEAL /N1 FEUIT 16 DIEHMDIETTY,
ZITHWMES., T5—8TERYERRAIITLWEEA.

Example
#define DATA CNT (uint32 t) (256)

uint8 t buf [DATA CNT];

gspi_smstr info t tx _info;

gspi_smstr status t ret = QSPI SMSTR SUCCESS;
uint8 t channel;

channel = 0;

tx info.data cnt = DATA CNT;

tx info.p tx data = &buf[0];

tx info.op mode = QSPI SMSTR SINGLE SPI WRITE;
tx info.tran mode = QSPI SMSTR SW;

ret = R _QSPI SMstr Write(channel, &tx info);

Special Notes:
DMAC 5% H LK X DTCEREZIBEET HIEE. UTORICTEE LIS,

- B, DMAC FITESa— )L DIC FITEDa—IL/ " 2A4<TEDa—I)L (CMT FITED2—/ILF) #AFL
TLEEEL,

NV ITFDT FLRITANA FOERIEELELTLEEL,

CEET—AMELTI6DEHEEELI—ILLTLESW, EET—AHELTI~15 DIHBMNEET S
FE. &Y I F I PEHEEEZHBELI—IILLTLLEZEL,

- EEE— R TJOyOEnEE LT, 1 AOBHERICXH LT, 16 /54 FOEENTHONEESICEELT
KEEW, BIZIE, T—R8EEY A XZ 4/ MZLEBA, JOvsEEE#HEF 4EICEELTLES
Ly,

TR EETETHELMIE r_gspi_smstr_tx_dmacdtc_wait )14/ v ExFALET ., AEHZE—ILT 55
IZSOMTEZRWTI I YR (ms) A4 TEBELTLESL, LT, 12U (ms) #EIC
R_QSPI_SMstr_1ms_Interval 0 #a—J)L LT &Ly,

- KB EI—ILT BHETNZDMAC £ L < I& DTC ZH2ENATREIRAEICERE L TL &L,

*DMAC % L < IZ DTC Z#&ENATEEREEICERE L TLWA WG S, X fThhERA. RYEIL
QSPI_SMSTR_ERR_HARD A%:& Y &£ 9,

) RMLIVTF A TP UHRE. P DODMACEEEE L IXDTC DR FETCABEMZI—ILT EHE, EET—4HK
MNY I7HROT—RAMEVEEEREL, T—2Z2EELFET, ZERTRICTOT—RFHUVIZELET,
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R_QSPI_SMstr_Read()

TR ERETHBRICERT HEHTT,

Format
gspi_smstr_status_t R_QSPI_SMstr_Read(

uint8_t channel,
gspi_smstr_info_t * p_qspi_smstr_info

Parameters
channe/

QSPI F v RILES

* p qspi_smstr_info
QSPI fE¥R#EE(R,
data_cnt

REFTHEEEE (X 1~4, 294,967,295 TY ., 0 ZEREL=BAE. T5—ZRLEY. Ff=. DNACEEL L

CIEDICEREZIEET A15E. REMLIX 16 DFEHEL TS,

*p_tx_data
KERA

*p_rx_data

RET—4BMNYIT7DT7 FLRAZHRELTLZEL, DNACERES LS X DICEREZIEET D155,

NYIT7DT FLRIZANA FOBREELTLESL,
op_mode
SPl E—FZEELTLIZELY,

QSPT_SMSTR_SINGLE_SPI_READ : Single-SP1 mode for reading
QSPT_SMSTR_DUAL_SPI : Dual-SPI mode
QSPI_SMSTR_QUAD_SPI : Quad-SPI mode

tran_mode

BRRE— FEEREL TS EE, 7220, DMACEREH L < [XDTCEREZ48E T HI5E. AR DMAC 3 L

KIEDICERET AT T LARBETY,

QSP1_SMSTR_SW : VI by TERE
QSPI1_SMSTR_DMAC : DMAC #x;:%
QSP1_SMSTR_DTC : DTC &5k

Return Values

QSPI_SMSTR_SUCCESS /* EERT L-5E %/
QSPI_SHSTR_ERR_PARAM SR INTA—ZEEDEE */
QSPI_SMSTR_ERR_HARD S N— R FEEDEZS */
Properties

r_agspi_smstr_rx_if.hi27a r42 4 TEEShTULVET,
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Description

518k channel THEELE-FY¥RILBESDOSPI ZF->T, T—F%2ELFT,

5|4 tran_mode TDMACEnEH L < (X DTCERE ZETE L =356 EmE Al BEAL /N1 FEUIT 16 DIEHMDIETTY,
ZITRHRWMGE., T5—8TERYERREIITLEREA,

Example
#define DATA CNT (uint32 t) (256)

uint8 t buf [DATA CNT];

gspi_smstr info t rx_info;

gspi_smstr status t ret = QSPI SMSTR SUCCESS;
uint8 t channel;

channel = 0;

rx_info.data cnt = DATA CNT;

rx_info.p rx data = &buf[0];

rx_info.op_mode = QSPI_ SMSTR SINGLE SPI READ;
rx_info.tran mode = QSPI SMSTR SW;

ret = R QSPI SMstr Read(channel, &rx info);

Special Notes:
DMACE5ix+ LK (X DTCEREZIEET HHE. UTORIZTEELIZELY,

- B, DMAC FITESa— )L DIC FITEDa—IL/ " 2A4<TEDa—I)L (CMT FITED2—/ILF) #AFL
TLIE&ELY,

Ny ITFDT FLRIEANA FOBEREELELTLFEEELY,

CERET—AMELTI6DEHERELI—IILLTLEEIW, BRET—2HELTI~15 DIRBHAHERET S
FE. AEY I bz FEREEZRELI—ILLTLEELY,

CEEE—FE 7Ryt E LT, 1 AOERHERICKH LT, 16 /54 FOEENTHONDEKESIZEHRELT
KFEEEW, BIRIE, T—REREH A XZ 43, FZLEBE, JOv Y EGEERBEZ4RICKRELTLES
Ly,

- T A EIEFRTHLMIE r_gspi_smstr_rx_dmacdtc wait()IZ% 4 Y EFERALET., AEMZEI—LT HH]
IZSOMTEZRWTI I YR (ms) A4 TEBELTLESL, LT, 12U (ms) #EIC
R_QSPI_SMstr_1ms_Interval 0 Za—JL LT &Ly,

- A EI—ILT BRIIZDMAC £ L < [E DTC ZEENATAEREEICERE L TL &Y,

- DMAC 3 L < [ DTC Z#2EIATREIREEICERE L TLVE WSS, BRIXIThhELTA. RYIEX
QSPI_SMSTR_ERR_HARD A%:& Y &£ 9,
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R_QSPI_SMstr_Get_BuffRegAddress|()
QSPI T—4 L2 X% (SPDR) M7 FLRZWMGT H5BHTT .

Format

gspi_smstr_status_t R_QSPI_SMstr_Get_BuffRegAddress (
uint8_t channel,
uint32_t * p_spdr_adr

Parameters
channe/

QSPI F v RILES

* p_spdr_aadr
SPDR D7 KL R#EHARA 2, BEDT FLREREL TS,

Return Values

GSPI_SMSTR_SUCCESS /* EERTLEBE */
QSPI_SHMSTR_ERR_PARAM SR INGA—ZEEDEZE +/
Properties

r_agspi_smstr_rx_if.hic7A 24 TEEShTLET,

Description
DMAC + L < & DTC DERIEL EnETTDT FLREHRET HIHFEFICTHEALC S,

Example
uint32 t reg buff;
gspi_smstr status t ret = QSPI SMSTR SUCCESS;
uint8 t channel;
channel = 0;

ret = R QSPI SMstr Get BuffRegAddress (channel, &reg buff);

Special Notes:
7wl
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R_QSPI_SMstr_Int_Spti_ler_Clear()
EENY I 7T TT4E|IYAH (SPTI) D ICUIERMUENjEw rEHY YT LET,

Format
void R_QSPI_SMstr_Int_Spti_ler_Clear (
uint8_t channel

)

Parameters
channe/

QSPI F v RILES

Return Values
7L

Properties
r_agspi_smstr_rx_if.hic7A 24 TEEShTWET,

Description
DMAC DERETE T BFICHKET 5 SPTI BIVRAANY FSAT, BIYRAAZREILETHRICEALTEEL,

Example
DMA Handler W()
{
R QSPI SMstr Int Spti Ier Clear(0);
R QSPI SMstr Int Spti Dmacdtc Flag Set (0, QSPI SET TRANS STOP);

Special Notes:
VI b TERESDICEERICEFEALGNTZEN, SEFHIRT SAIEEMELNHY ET,
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R_QSPI_SMstr_Int_Spri_ler_Clear()
ZIENY D7 IILVEIYIAH (SPRI) D ICUIERMIENJEY F&#5 1) TF7LET,

Format
void R_QSPI_SMstr_Int_Spri_ler_Clear (
uint8_t channel

)

Parameters
channe/

QSPI F v RILES

Return Values
7L

Properties
r_agspi_smstr_rx_if.hic7A 24 TEEShTWET,

Description
DMAC DERETE T BFICHKET 5 SPRI BIVRAANY FSNT, BIYVRAAZREILETHRFICHEALTIEZELY,

Example
DMA Handler R()
{
R QSPI SMstr Int Spri Ier Clear(0);
R _QSPI SMstr Int Spri Dmacdtc Flag Set (0, QSPI_ SET TRANS STOP);

Special Notes:
VI b TERESDICEERICEFEALGNTZEN, SEFHIRT SAIEEMELNHY ET,
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R_QSPI_SMstr_Int_Spti_Dmacdtc_Flag_Set()
T—REERADMAC £ LLIEDTCEETR T 7S5V ¥ ET BT,

Format

gspi_smstr_status_t R_QSPI_SMstr_Int_Spti_Dmacdtc_Flag_Set (
uint8_t channel,
gspi_smstr_trans flg_t flg

Parameters
channe/

QSPI F v RILES

flg
755, UTZERELTLESLY,
QSPI_SET_TRANS_STOP :DMAC £ L < I& DTC ERix5E T

(QSPI_SET_TRANS_START ~ : DMAC % L < (& DTC #mikRAts - - - A —HIT K HEREEL)

Return Values

GSPI_SMSTR_SUCCESS /* EERTLEBE */
QSPI_SHMSTR_ERR_PARAM Sr INGA—ZEEDEZE +/
Properties

r_agspi_smstr_rx_if.hic7A 244 TEEShTULET,

Description
DMAC DERETE T BFICFEET 5 SPTI B YAA/ N2 FST, QSPI_SET_TRANS_STOP Zt v LT Z& LY,

Example
DMA Handler W()
{
R QOSPI SMstr Int Spti Ier Clear(0);
R QSPI SMstr Int Spti Dmacdtc Flag Set (0, QSPI SET TRANS STOP);

Special Notes:
VI bz TEREDDICERERFICIEFERALLGVTL SN, BREZHIRT HAIREMENHY FT,
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R_QSPI_SMstr_Int_Spri_Dmacdtc_Flag_Set()
T—2ZEADMAC £ LLIZDTCEHERT 73V & ET HBHUTT,

Format

gspi_smstr_status_t R_QSPI_SMstr_Int_Spri_Dmacdtc_Flag_Set (
uint8_t channel,
gspi_smstr_trans flg_t flg

Parameters
channe/

QSPI F v RILES

flg
755, UTZERELTLESLY,
QSPI_SET_TRANS_STOP :DMAC £ L < I& DTC ERix5E T

(QSPI_SET_TRANS_START ~ : DMAC % L < (X DTC 85x(ffts - - - 1—HICL B I DEE(TEL)

Return Values

GSPI_SMSTR_SUCCESS /* EERTLEBE */
QSPI_SHMSTR_ERR_PARAM Sr INGA—ZEEDEZE +/
Properties

r_agspi_smstr_rx_if.hic7A 244 TEEShTULET,

Description
DMAC DERETE T BFICFEET 5 SPRI B YAA/ N2 FSRT, QSPI_SET_TRANS_STOP Zt v LT Z& LY,

Example
DMA Handler R()
{
R QOSPI SMstr Int Spri Ier Clear(0);
R QOSPI SMstr Int Spri Dmacdtc Flag Set (0, QSPI SET TRANS STOP);

Special Notes:
VI bz TEREDDICERERFICIEFERALLGVTL SN, BREZHIRT HAIREMENHY FT,
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R_QSPI_SMstr_GetVersion()
FIARDN—2 3 VIEREWMET IBRIERT SEHMTT .

Format
uint32_t R_QSPI_SMstr_GetVersion(void)

Parameters
TL

Return Values
N—=>3 088 LG22/ F : X == 3, T2/, A =N =7

Properties
r_qgspi_smstr_rx_if.hl27a r2 4 TEEShTULET,

Description
N—=2 a3 VERERLET,

Example
uint32 t version;
version = R QSPI SMstr GetVersion();

Special Notes:
7wl
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R_QSPI_SMstr_Set_LogHdIAddress()

LONGQFIT EDa—ILDNY FST7 RLRAFHRETHIEHTT, TS5—OTNBLEBEEZFERT HI5E.
aO—JLLTLFEEELY,

Format
gspi_smstr_status_t R_QSPI_SMstr_Set_LogHdIAddress(

uint32_t user_long_que

)

Parameters
user_long _que

LONGQ FITEZa—ILDNY FS7 FLRZHRELTLFEELY,

Return Values
OSPI_SWSTR_SUCCESS Sk EERTLEBE

Properties
r_qgspi_smstr_rx_if.hlz7a r2 4 TEEShTULET,

Description

LONGQ FITES S a— DNV 7 FLRZEQSPI FITEDa—ILIZERELET,

LONGQ FITEYa—ILZFERAL, T5—0JZMET 5-ODERLETY, RASPI_SMstr_Open() Z3—JL
T HENCMEERITLTLZEY,
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Example
#define ERR _LOG_SIZE (16)
#define QSPI USER LONGQ IGN OVERFLOW (1)

gspi smstr status t ret = QSPI SMSTR SUCCESS;

uint32 t Mt1lLogTbl [ERR LOG SIZE]; /*Err log buffer */

longg err t err;

longg hdl t P _gspi user long que; /* Pointer of LONGQ hndler */
uint32 t long que hndl address; /* Address of LONGQ hndler */

/* Open LONGQ module. */

err = R _LONGQ Open (&MtlLogTbl[0],
ERR_LOG_SIZE,
QSPI USER LONGQ IGN OVERFLOW,
&p_gspi user long que

)7

long que hndl address = (uint32 t)p gspi user long que;
ret = R QSPI SMstr Set LogHdlAddress (long que hndl address);

Special Notes:

Al LONGQ FIT ED 2 —ILZMARAATLIEEELY, F1=, r_agspi_smstr_rx_config. h M#define
QSP1_SMSTR_CFG_LONGQ_ENABLE #E#Z L TL EE &Ly,

QSPI_SMSTR_CFG_LONGQ_ENABLE BEXID & EICZOBE#MMNFEVHEEIN-EES. COBEERIZEL
TFH A
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R_QSPI_SMstr_Log()
IS—OAJEMBTHEHMTT, T5—HRER, 1 —FUEBEFKRTITHERNIZI—I/ILLTLEEL,

Format

uint32_t R_QSPI_SMstr_Log(
uint32_t fig,
uint32_t fid,
uint32_t line/

Parameters
flg

0x00000001 (BEIEfE) ZH/REL TS,

fid
0x0000003f (BEIZEfE) ZHREL TSy,

line
0x0001ffff (EEfE) ZHRELTLIEELY,

Return Values

0 /* EERT LEZE */
7 S BERTLE5E
Properties

r_gspi_smstr_rx_if.hi27O r2 4 TJEEShTLET,

Description

IS—O0JZmMET5E8TY,

LONGQ FITED D a—ILZ#FERAL. IS5—AJVWMEBRTLEZTVET, T5—HERK., 1 —FLEBEEETT
AEBNZaI—ILLTLESLY,

IS—ASHA4 XBEAHEICTDOLTIE, LONGQ FITES 2a—)LESBLTLEELY,
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Example
#define USER DRIVER ID (0x00000001)
#define USER LOG MAX (0x0000003f)

#define USER LOG ADR MAX  (0x00001fff)

uint8 t buf [DATA CNT];

gspi smstr info t tx info;

gspi_smstr status t ret = QSPI SMSTR SUCCESS;
uint8 t channel;

channel = 0;

tx info.data cnt = DATA CNT;

tx info.p tx data = &buf[0];

tx info.op mode
tx info.tran mode

QSPI_SMSTR_QUAD SPI;
QSPI_SMSTR_SW;

ret = R QSPI SMstr Write(channel, &tx info);
if (QSPI_SMSTR SUCCESS != ret)
{
/* Set last error log to buffer. */
R QSPI SMstr Log(
USER DRIVER ID,
USER_LOG_MAX,
USER LOG ADR_MAX
):
R QSPI SMstr Close (channel);

Special Notes:

Al LONGQ FIT E®ED 2 —ILZEMARAATLIEEELY, F1=, r_agspi_smstr_rx_config. h ®D#define
QSP1_SMSTR_CFG_LONGQ_ENABLE #E#Z L TL EE &Ly,

QSPI_SMSTR_CFG_LONGQ_ENABLE BEXID & EICZOBE#MMNFEVHEEIN-EES. COBEERIZEL
TFH A
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R_QSPI_SMstr_1ms_Interval()
EHNREENZBIZAEEIAIAIUEEA DT AVELET,

Format
void R_QSPI_SMstr_1ms_Interval(void)

Parameters
TL

Return Values
TL

Properties
r_agspi_smstr_rx_if.hl27a r42 4 TEEShTULVET,

Description
DMAC £ L K IX DTCERiESE TIF B BFICHNBE R A R AD B EA V)ALV RLET,

Example
void r cmt callback (void * pdata)
{

uint32 t channel;

channel = (uint32 t)pdata;
if (channel == gs cmt channel)
{

R QSPI SMstr 1ms Interval();
}

Special Notes:
BATFZFERALTABEHEZ 1 2 VR (ns) BITa—ILLTLESLY,
E5E. Example (1 2 U (ms) EICHKET 23—\ Y VB TEREREZI—ILTHHITT,
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4. UHFERTE

QSPIFIT®EDa—ILEFERTIHICE. SILFI7o9 a3 vEr Oy hA—5 (MPC) TRIBHEED
AHEAEEFIHFICEIYMF TS (LT, ImFRELHT) BELAHYET, L. ImFHREE.
R_QSPI_SMstr_Write,”R_QSPI_SMstr_Read BN TETT 51z, 1 —HFREBIFETT,

e? studio MiHFE 1L [Smart Configurator] DIFFEREMAEFFRT 5 Z EMNTEFET, Smart Configurator
DinFHREMEZERAT HLE. InFRETEAR CER LG FEFERATLIZLENATEET,

BIR L =IR FIEHRIE r_gspi_smstr_rx_pin_config.h [CRBtEh, TR 41 HFHREXIOEE] TH LT
YYUOERICEEETINET,

= 41 WWFREYIVAOEE

BRLEATVa Y TYUOEE
FXRILO R_QSPI_SMSTR_CFG_QSPI_QSPCLK_PORT
R_QSPI_SMSTR_CFG_QSPI_QSPCLK_BIT
R_QSPI_SMSTR_CFG_QSPI_QIO0_PORT
R_QSPI_SMSTR_CFG_QSPI_QIO0_BIT
R_QSPI_SMSTR_CFG_QSPI_QIO1_PORT
R_QSPI_SMSTR_CFG_QSPI_QIO1_BIT
R_QSPI_SMSTR_CFG_QSPI_QIO2_PORT
R_QSPI_SMSTR_CFG_QSPI_QIO2_BIT
R_QSPI_SMSTR_CFG_QSPI_QIO3_PORT
R_QSPI_SMSTR_CFG_QSPI_QIO3_BIT
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& 4-2I1Z Power on Reset . B &V API BERETICE ZHFDREEZRLET . KED 21 —ILIE 1(2) i
HERER A L—TTINAR] IZRT EHBY. SPIE— K3 (CPOL=1, CPHA=1) #HHR—FrLET, £t
R_QSPI_SMstr_Close()#%® QSPCLK i FMDIKEEIL GPIOH HATY, BEIGLTHFRELEREL T
&Ly,

x® 42 BBETROWmTFDINE

R4 QSPCLK i@+ QIO0-QIO3 iHmF GE 1)
(Power on Reset %) GPIO AAiKEE GPIO AAiKEE
R_QSPI_SMstr_Open()i#% GPIO H H HikEE GPIO A FiKEE
R_QSPI_SMstr_Write()d [EBHERE H/IL HIKRE | B B4EE H/L HAIKEE

R_QSPI_SMstr_Read()#
R_QSPI_SMstr_WriteRead()¥

R_QSPI_SMstr_Write()# GPIO H tH A1k ke GPIO AAiREE
R_QSPI_SMstr_Read()#
R_QSPI_SMstr_WriteRead()#

R_QSPI_SMstr_Close()#% GPIO H Hi hikEE GPIO AAikEE

1 : QIO0-QIO3 MFFIE, AMFIHERTILT y TREBLTLEEWL, (1) N—FHOz7#ERH 2588
LTLEEWL
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5. FEZJOCS Y b+

TETOS IO MIE FITES2A—IILEFDED 2 —IILIMMKETZES2—IL (Bl :r bsp) #EAT S
main) BN EENET, KFITES2—ILIZEUTOTETOS Y FRAEENET,

5.1 gqspi_demo_rskrx64m, gspi_demo_rskrx65n_2m, qspi_demo_rskrx72n,
gspi_demo_rskrx64m_gcc, gspi_demo_rskrx65n_2m_gcc, gspi_demo_rskrx72n_gcc

NS5DQSPIFITED a—IILTETOY S ALIE, LY X RSKRX64M, RSKRX65N-2M, RSKRX72N
TER—FRICERFASATVWET . COTATSALIKX IREZTNA RELTHET S RXMCU T QSPIFIT
EDa—I)LDAPIEZFEALT. AL—TTNARELTEETDIUTILIS Yy a AE (MX25L3233F
Y FILNOR 75w ia) ICHEAEETEHHEERLET,

A—krZAVNRALLER, 2—7 Y bAR—RIZEY 20— FLETTHE. DHERICLEDO A RLATL
F9., QSPIEDa—IDEEICA—ToEhdE, LEDIARTLET, AL—TTNA ZAADT—FEE
AHDENTDE, LED2ARITLET, AL—T TN ADSLT—EANERBIZHEARAEND L. LEDI AR
KTLET. QSPIECa—ILAEREICEAL oS E. IRTDLED AVELTLET,

Y b7 YT ERT
1. r_gspi_smstr_rx_configh TFxRIL0 D KA /N\YR— ENEHZHE->TWS I LEZHRLET,
#define QSPI SMSTR CFG CHO INCLUDED

2. T—AEFEES 1 —)LDOEIR:

DMACAFIT E2 a—IL&#ERT 5154 . rskrx64m.h (RSKRX64M DI5E). rskrx65n_2m.h
(RSKRX65N-2M DIBA). rskrx72n.h (RSKRX72N Dig&) M4 0% IUSE_DMAC_FIT) LT DL
ICEBETHETHMILET,

#if O
#define USE DMAC FIT
fendif - -

FEEUTOXESIZEE :
#if 1
#define USE DMAC FIT
#endif

DTCFIT EYa—LZERAYT 5154, rskrx64m.h (RSKRX64M DIHE). rskrx65n_2m.h (RSKRX65N-2M
DiFE). rskrx72n.h (RSKRX72N Di5E) OV AFEH [USE_DTC_FIT) &, FHZEFTLH L THED
2 YFETS,

#1f O
#define USE DTC FIT
#endif B B

EREUTOLSICERE :

#1if 1
#define USE_DTC FIT
#endif

FTIAIETIK, ZEE—FREYV I TFEEE—FIZHE->TWVET,
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3. IGFERTE : r_gspi_smstr_rx_pin_config.h TifnFRE ZFHEE

4 RSKR— K% PC [HELET LRHYRE1IZIaL—4%2FR), COYVTLTTYr—avsE
EJIKL, R—FIZ&Yro—KLET,

5. JLH R e2 studio IDE T, [Renesas Views] 2 7Z&42 ) v o L. [T/A\v¥J] BEIZYORZBE LT,
[Renesas Debug Virtual Console] Z#RL TRRLET .

6. OF & LED 2L T, 77V —Ya N AL—T T84 R (MX25L3233F & 1J 7ILNOR 75 v
DA) ST —REHEHEET D L EHEE L. Renesas Debug Virtual Console E 21— TEZE Sh - 256 /\
A MT—RERIELET,

YR—rENHKR-F
RSKRX64M, RXKRX65N-2M. RSKRX72N

5.2 D—H AR—RIZTEZEMT S

TEITAS Y I ARKT TV =230/ — b TIRESND 774 LD FlTDemos T T4 LY R IZ
HYVET, 7=V AR=RIZTETOD Y bEBMTBICIE. T774)L) > T4 UR—Fk] &&RL.
(A VR—b] B470505 T—#1 O BETOSII FET—IAR—ZAN] ZEIRLT Ik~] RE
DEIIVYOLET, AVR—b FA4705TI7—HA4T - 274ILDRR] SR UEEIRL.
2B RE2 %9y LTFITDemos 7T 4 LY ) ZRE. FRTATEDZip 774 IILERIRLT
T#T1 20 Uv O LET,

5.3 FTEDNDAHYA— KA

TEFB D Y bI&. RX Driver Package IZIERIBESNTWERA, TETRD Y FEFERAT HEEIL.
BERIZEFITED2a—LEA O O0—FRTEIBRENHBYET, TRAX—rITSOY O T7T)5r—23y
J—b1 BT, K7FTV =30/ —rEEVUHI LT YT a—FK (FHo0—K) | %
BIRTBHZEICKY, FHo0—FTEET,
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6. fTk
6.1 BMEHERIRIR

AFITED2a—IILOEEHRREZUTICRLES,

* 6-1 BERERRIRIE (Rev.1.10)

EH AR
HERRIRE JILRHR TLY O=%H XE e? studio V6.0.0
Cavi(S LY R TLY A= RE

C/C++ compiler for RX family V.2.07.00

AVRANF T ay HERRREDOT 74 FREICUTOA T 3
> %IBM

-lang = c99
IVTA4TY EvIIoT470 /) MLI VT4 T Y
EDaA—ILDN— 3y Ver.1.10

ERAR— K

Renesas Starter Kit for RX64M (24 : ROK50564MSxxxBE)
Renesas Starter Kit for RX65N (B! 4 : RTK500565NSxxxxxBE)
Renesas Starter Kit for RX65N-2MB (24 : RTK50565N2SxxxxxBE)
Renesas Starter Kit for RX71M (24 : ROK50571MSxxxBE)

* 6-2 EMEMERIRE (Rev.1.11)

EH AR
MERRIRE JILARHYR TLY O=S ZAH e? studio V7.3.0
cCavis(4S IR R TLY bOAZHRE

C/C++ compiler for RX family V.3.01.00

AVRAILFToay HERRBEDT 74 FREICUTDA T 3
v EEm

-lang = c99
IVTATY EvO9IToT4F7o /) MLIVTAT Y
EDa-ILDON—Da Y Ver.1.11
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* 6-3 EMEMERIRIE (Rev.1.12)
I5H AE
HERRIRE YR TLY A= XHE e? studio V7.3.0
IAR Embedded Workbench for Renesas RX 4.10.01
cavi( 5 ILAHR T LY A=Y RE C/C++ compiler for RX family V.3.01.00

AVNRALFA T a3y HERRREDOT 74 )L FEREICUTOA T 3
“EEM
-lang = c99

GCC for Renesas RX 4.08.04.201803

AVNALA T3y  HERRREDT 74 L FEREICUTOA T 3
v EEM

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.10.01
AV A T ay  HEREREOT 74 )L FRE

IVTATY

EvSIToF4TF7o /) MLIVOTATY

EDa-ILDON—Da Y

Ver.1.12

ERA— K

Renesas Starter Kit+ for RX65N (4 : RTK500565NXXXXXX)

* 6-4 BERERRIRIE (Rev.1.13)

IEH SES
RERRIRE LAY R TLY A=Y X8 e? studio V7.4.0
IAR Embedded Workbench for Renesas RX 4.12.01
cCavi{(> YR T LY A= XRE C/C++ compiler for RX family V.3.01.00

AVRANFT T3y HEREBREDT 74 FREICUTOA T 3
v %EEm
-lang = c99

GCC for Renesas RX 4.08.04.201902

AV A T 3y HERARBRBEOT 74U FEEICUTOA T 3
v %iEM

-std=gnu99

IAR C/C++ Compiler for Renesas RX version 4.12.01
AV A T3y RERRREDOT 74 )L FEE

IVTA4TY

EvIIVTF4T7o /) MLVIVUTATY

EDa-ILDN—=D3 Y

Ver.1.13

ERAR—

Renesas Starter Kit+ for RX72M (E £ : RTK557 2MXXXXXXXXXX)
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= 6-5 ENERERIRIE (Rev.1.14)

IHH AR
HERRIRE LAY R ITLY FO=9 X& e? studio V7.4.0
IAR Embedded Workbench for Renesas RX 4.12.01
Cavi{ 5 IWARHYR TLY A=Y XE C/C++ compiler for RX family V.3.01.00
AVRALA T 3y HERARBREOT 74U FEEICUTOA T 3
v %iEmM
-lang = c99
GCC for Renesas RX 4.08.04.201902
AVNRALA T 3y  HERARBREOT 74 FEEICUTOA T 3
v EEM
-std=gnu99
IAR C/C++ Compiler for Renesas RX version 4.12.01
AVNRALA Ty HERRBRREOT I+ FRE

IVTATY EvO9IToT4F7o /) MLIVTAT Y
EDa-ILDON—Da Y Ver.1.14
FERAR—F Renesas Starter Kit+ for RX72N (B2 : RTK5572NXXXXXXXXXX)

* 6-6 BNERERRIRIE (Rev.1.20)

HE NE
HEFRIRE WARHRILY bA=Y X8 e? studio 2022-07
IAR Embedded Workbench for Renesas RX 4.20.3
Cavii43 IR HRILY bO=%9 X& C/C++ Compiler for RX Family V3.04.00
AVRALNF T ay  HERRREOT 74U FEEICUTOA T 3 v %8N
-lang = c99

GCC for Renesas RX 8.3.0.202202

aAVRALA T ay  HERRREDOT 74 FREICUTOAF T a v &EM
-std=gnu99

)9 A T3> [Optimize size (V4 Xixililk) (-Os)] #ERAT DIHGE. #
BRRBEDT 74 FEREICUTOA TS 3 o FEM
-WI,--no-gc-sections
ZhiE, FIT BiB#ERED 2 —IILATEE SN TWSEIYAABEHE ) U hhik-
THEE (discard) 35 Z & %@ (work around) 3 31=-HDXETI,

IAR C/C++ Compiler for Renesas RX version 4.20.3
AVRALF T ay  RERRREDT 74U b&RE

IVTATY EvIToT4TUN) MLIOTA4TY
EDa—-ILOYEDIY | Revl.20
ERAR—F Renesas Starter Kit for RX64M (E!4 : ROK50564MxxxxxX)

Renesas Starter Kit+ for RX65N-2MB (B! £ : RTK50565N2CxxXXXXX)
Renesas Starter Kit+ for RX72N (B4 : RTK5572NNDCXXXXXX)
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* 6-7 ENMEMERIREE (Rev.1.21)
HAE AE
HERRRERE LAHBRIT LY hE=9 X8 e? studio 2023-04
IAR Embedded Workbench for Renesas RX 4.20.3
Cavi(5 IR RAILY bA=Y RE C/C++ Compiler for RX Family V3.05.00
AV A T3y HERRREOT 74V FEEICUTOA TS a3 o &EM
-lang = c99
GCC for Renesas RX 8.3.0.202305
AVRALF T ay HERRKREOT 74 FREICUTOF T3 &EM
-std=gnu99
)9 F T3> TOptimize size (V4 X&\xi#1k) (-0s)) ZFERAT 35BS, #f
BRRBREDT 74 FEREICUTOA TS 3 U FEM
-WI,--no-gc-sections
CNIE. FIT BiBFEED 12— ILATEE SN TV SEIYAABEKE ) v hhiE>
THEZE (discard) 9% Z & Z[E## (work around) 3 57-8DXEKTT,
IAR C/C++ Compiler for Renesas RX version 4.20.3
AVRALA TV ay  HERRREOT 74 )L FEE
IVTATY EvIIoTATUINRMLVIVTATY
EDa-ILOYVED I Y Rev1.21
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6.2 cSTOLYa—TFa vy
G) QO AXFITEDa—LE IO MMZEBMLELEM., EJL FETT % & [Could not open source
file "platform.h"] TS5 —AFELET,

AFITED2—AATAY Y MZELSEMENRTWEWAREEAHY ET, TAD Y bAD
BIMAEECHERESL,

o CS+ZERLTWLSIEE
FIVHr—ar/—kRX 7731 CS+HITH#AAL A% Firmware Integration
Technology (RO1AN1826) |

o e?studio ZEALTLDIHE
TIN5 —2ar/—kRX 7731 e?studio IZHAAL A% Firmware Integration
Technology (RO1AN1723)1

Ff-. KFTEV 21— LEFERATHES. R—FYR— Ny 7—DFT £EY2—)L(BSP £
Ta—ET7ady MIEMT ARENHYET, BSPED 2 —ILOBMAEE. 7T
r—av/—bIiR—KYR— by 5 —CF D2 —)L(RO1AN1685)] # BB L TLZE LY,

6) Q: XFITEDa—ILETODY MEMLELREAN, EILEEFTT S E This MCU is not
supported by the current r_gspi_smstr_rx module.] TS5 —MFEELET,

A BMLEFITEDa—Aa—4TOPzy bDEZ—45y T84 RITxHEE L TUVELVATRENSE
AHYET, BMLEFITES2—IILOXMETNA AEEELTLESLY,
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6.3 2 —47y ~ MCU QSPI L 1 ¥ DB EEHH

LUMBTHBATAILC A EDBEFUTICRLET ., UBORBAICEHETIEL A ADEMS L UE Y
FEIZDWTIE, 2—5—X3Za7I)L N— KOz 7HESBELTLEEL,

LIFIZ, QSPIFITEYa—ILTERAYT S22 —% v F MCUQSPI LA YORBEYBDFHRERLET .

& 6-7 LORZAZDEREE

B&EE LORA %
SPCR QSPI #lHIL X &
SSLP QSPIRL—Jt LY MBEL R4
SPPCR QSPI imFHlfEL o X2
SPSR QSPIRT—HRRLTLRA
SPDR QSPI F—A LT R#E
SPSCR QSPI —4 U REHIEL SR A
SPSSR QSPI —4 U ARTFT—R AL R4A
SPBR QSPIEY hL—FLPR4AE
SPDCR QSPI F—4 3> kO—)LLPR4A
SPCKD QSPIY Oy EBELIRA
SSLND QSPIRAL—T+E LY b= MEEL R4
SPND QSPIR7HVERABIELSRAE
SPCMDO QSPIav>Y KLY X% 0-3
-SPCMD3
SPBFCR QSPINy 773> bkO—)LLTR4A
SPBDCR QSPINy I 7T—AhHo kY FLPRAE
SPBMULO QSPI T— R EsEREHEEL X4 0-3
- SPBMUL3

6.3.1 r_qgspi_smstr_ch_check()
1 B#

BELIZFYRILDNERSNTLEINEINEERLET,
() HeE

BELEFrRLAEESATVSGE. EERTLES.
3 &EE

r_qgspi_smstr_rx_config.h M#define QSPI_SMSTR_CFG_CHx_INCLUDED (x=F ¥ #:/L&T) ZH%MIZT
22ET, ERTAHAFYRILERELTLLEL,
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6.3.2 r_qspi_smstr_enable()
(1 B8

QSPI Z#HAL L. HEeZAMELFET . =FZL. EEHA/ EREHAICTHETORBLEERITLE
¥ Ff-. EVFL—FERELFET,

() HEee
1. EDa—ILR by TREEHER
r_gspi_smstr_module_enable()Z#&B L T 2Ly,
2. EREREREBREEZERTOAVNLFIEOLEONEEEIT
- SPCR <- 08h : QSPI #EEESN. QSPI #EED—8 = #HAL. ¥ X2 E— F (QSPCLK i#F D H HEFH)
- SSLP<-00h: QSSLIEE L7V T4 7 (X1)
: SPPCR <- 36h : Single/Dual B QI02-3 (£ 1 BElE. T—2HEA7 4 FILEIE 1 EE
-SPBR Ev kL — FEEE
: SPCKD <- 00h : SPCKD BEEfE:RE (¥HAE)
- SSLND <- 00h : QSSL #4'— MEIEfE (KIHATE)
- SPND <- 00h : X7 7 £ REL(E (FHAE)
- SPDCR <-00h : # = —FT—4%XEELE
* SPSR M PSSLF/SPTEF/SPRFF 4 1) 7 (r_qgspi_smstr_spsr_clear()% £ i8)
- SPSCR <- 00h : ¥—#4 > XK SPCMDO % &
* SPBFCR<-30h : #EENY T 7 FUFEONA b, ZIENYT7 M)A 1 /314 +
- SPCMDO <- E203h :

CPHA=1, CPOL=1, Ew kL— k. Single-SPI, (X TE QSSL{ESE#RrY— k. 32 E v k.
MSBZ77—R b, X7V EREEHR., QSSL 24— MEER., 70V YERE

- SPCMD1 <-E203h :

CPHA=1, CPOL=1, Ew kL— k. Single-SPI, (X TH QSSLIESZ Y — k. 32 E v k.
MSBZ77—R b, X7V EREEHR., QSSL 24— MEER., 70wV ERE

+ SPCMD2 <- E203h :

CPHA=1, CPOL=1 Ew kL — . Single-SPI, (ZE#& TH QSSLIESZY—r, 32E Y k.,
MSBZ77—RX b, X7V EREEHR., QSSL 24— MEER., 70wV ERE

3 &5
r_qgspi_smstr_disable()&* &L 5D T,
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6.3.3 r_qspi_smstr_disable()

(1 EB#W
QSPI #&EE LE T,
(2) #Hee

EERTE ZEREEZEXETDENLFIBEICENT, XBOREEZITVET,
1. EDa—ILR by TREEHER
r_gspi_smstr_module_enable()Z#&B L T2 &Ly,
2. SPSR M SPSSLF/SPTEF/SPRFF 2 17
r_qgspi_smstr_spsr_clear()ZSB L T Z&LY,
3. EDa—ILR by TREIERRE
r_gspi_smstr_module_disable()Z5 8 L T 2L,
3 f#E
r_gspi_smstr_enable()&xt&E B ED T,

6.3.4 r_qspi_smstr_change()

(1 B8
EwkL—br& QSPCLK it WBHEZEHLET,
(2) #Hee

SPBRIZEY FL— F%ERFE L. SPCMD IZ QSPCLK 18 #@M % HELE T,
1. SPBRIZEw bL— FEERTE
2. SPCMDO0-2 @ CPHA (fiifB) & CPOL (1B1%f) #:% 7T

3 f#E
FL
6.3.5 r_gspi_smstr_data_set_long()
(1 B8
REYMEET—RERELFET,
) tHeEE
SPDRICT—H EEERAAFET,
3 &5
L
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6.3.6 r_qspi_smstr_data_set_byte()
(1 B8

8Ew FEET—R2ERELET,
) e
SPDRICT—2 & ETRAHAFET,
3 &5

L

6.3.7 r_gspi_smstr_data_get long()

(1 B

REYIMRET—FEMBLET,
) HeE

SPDRM G T—2ZHRHL. TDEZRYIEIZRELET,
3 &%

L

6.3.8 r_qspi_smstr_data_get_byte()
() B8

8EY FRET—ARZMBLETS,
() HeE

SPDRMGT—2ZBH L. TOEZRYIEIZRELET,
3 f&E

L

6.3.9 r_qspi_smstr_spsr_clear()
(1 B8

SPSR M SPSSLF 254, SPTEF 254, SPRFF 2545 %45 )7 L&Ed,

() TEEE

SPSR @ SPSSLF 754, SPTEF 75%'. SPRFF 2545 %49 )7 L%EY,

1. WIFnHLhrDI5IB81ThnlE. 09)7
3 &EE
L
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6.3.10 r_qspi_smstr_sptef clear()
1 BB

SPSR M SPTEF 254 %#49 )7 LET,
() e

SPSR M SPTEF 2545 %#V )7 LET,
1. 739N 1ThhiE. 09 U7
3) wE

L

6.3.11 r_qspi_smstr_sprff_clear()
(1 B

SPSR M SPRFF 7545 %497 L%ET,
(2) #eE

SPSR® SPRFF 2545 %#40 )7 L%ET,
1. 739N 1ThhiE. 04 U7
3) wE

L

6.3.12 r_qspi_smstr_spsslif_clear()
1 B#

SPSR® SPSSLF 2545 %407 L%ET,
() e

SPSR M SPSSLF 2545 %#49 )7 L%ET,
1. 23901 ThHhIE 09 U7
3 f&E

L

6.3.13 r_qspi_smstr_spsr_addr()

(1 B8

SPSRD7 FLREBMEFLET,

() e

SPSRO7 FLRZRYBEIZERELET .
3) wE

L
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6.3.14 r_qspi_smstr_trx_enable_single()
1 BB
Single-SPI E— R COEZEFHALET,
) e
i F Z RAA L AR— MgEEA o QSPIHEREICZE] Y B X 1=#.Single-SPI E— F QSPI#EEEZHHICLF T,

AMETIE, r_gspi_smstr_enable()DEDHMEAILFIEE L T, Single-SPI E— FDEZEHREZHA DA
LB HEITLNET,

1. SPSR M SPSSLF/SPTEF/SPRFF 2 ') 7 (r_gspi_smstr_spsr_clear()% &)

2. BEENYIFERIENYIF7E )Y b (r_gspi_smstr_buffer_reset()&SH8)

3. REE/REONYIFT—RAHMNIAET—IHERTE (r_gspi_smstr_datasize_set() xS H)
4. SPSCRMDZRI—4 U REE. SPIBEE— K. QSSLEEDHIEAEZRE (X 1)

<T—AHMQSPI DFEE/ZENY T 7EHBDES (X2) UL, hD 16 DEHTHEULE, >
+ SPSCR <- 01h : SPCMDO0 -> SPCMD1

- SPCMDO.SPIMOD <- 00b : Single-SPI

- SPCMDO.SSLKP <- 1b : S5t TN LR TV £ XFIRE T QSSL EF LRI ZH{RHEF
- SPCMD1.SPIMOD < 00b : Single-SPI

- SPCMD1.SSLKP <- 0b : $5X#8 T#£IZ QSSLIESZ 7 — +

< LRSI DEE. >
+ SPSCR <- 00b : SPCMDO

+ SPCMDO0.SPIMOD <- 00b : Single-SPI
- SPCMDO.SSLKP <-0b : ¥5i2#8 T &I QSSLE5 &R~ — b
5. {ERinFZ QSPI#EEIZERTE
r_gspi_smstr_mpc_enable()#ZS B L T &Ly,
6. SPCR M SPE #&E (HMEEHMHKE)
SPE%tv kL. QSPI#EEEHHICLET,
- SPCR <-48h : QSPI ##eA . YR 2 E—F (QSPCLK iHFDH HEFA)
3 f#E
r_gspi_smstr_trx_disable()&xt & 45BN T,

¥ 1 : QSSL e FA L EE A, QSSL inFIXthi%aeIcEY B TAH I ENFRETH A6, QSSL
WEFERNAEAR—FIHREL, AL—TFNARELY FHAIZEIY L TEIENTEET,

¥ 2 : RX64M., RX71M. RX65N. RX72M. RX72N. RX66N TIFEE / ZFENY IFIEFFNFN S E Y
Fx3R2@BTHY. ZOFEPD 16 I2HYFET,
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6.3.15 r_qspi_smstr_trx_disable()

(1 EB#W
QSPI DEZEFZZILELFET,
(2) #Hee

EREEZIELET, HFZE QSPIEEEN S AAAL IR — MERICUIY B =%, EREFLRENE
EITVEY,

1. WHFOREDHEEZEMIE (r_gspi_smstr_trx_mpc_disable()Z S )

2. SPCR® SPE RFE (HEREHEINERTE)
SPEZ7 )7 L. QSPI#EEZEMICLET,
- SPCR <-08h : QSPI #8E&ES). QSPI #eED—EZ AL, Y X2 E— F (QSPCLK tiF Dt 1 EFHT)
SPSR ) SPSSLF/SPTEF/SPRFF 4 ') 7 (r_qgspi_smstr_spsr_clear()ZZH8)
SPSCR % )ty FMEDIEIZETE
- SPSCR <- 00b : SPCMDO

3 f#E

r_qgspi_smstr_trx_enable()& Xt &EHEDTT,
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6.3.16 r_qspi_smstr_tx_enable_dual()
1 BB
Dual-SPI E— FTOEEZHAILET,
) e
i F 2 RAAL AR— MgEEA S QSPIBEEICEI Y B X 1=#% . Dual-SPI £— F QSPI B#EEZ AL F T,

AMETIE, r_gspi_smstr_enable()DED#MEAILFIEEL L T, Dual-SPI E— FDEERTEEZER DAL
BETWET,

1. SPSR M SPSSLF/SPTEF/SPRFF 4 ') 7 (r_gspi_smstr_spsr_clear()% £ H8)

2. EENYIFERENYTFE)EY b (r_gspi_smstr_buffer reset()Z S )

3. BE/REONYITFT—EAHN)AET—IHERE (r_gspi_smstr_datasize_set()ZS )
4

SPSCRMDBHBL—47 UV RBE S, SPIJ—FZ5A4 7O EREKRE. SPIEEE— K. QSSL E5DHIEA
EERE (K1)

<T—3HMN QSPI DEE/ZENY T 7REBRDFS (%2) LLE, HD 16 DEHTHLE., >
- SPSCR <-01h : SPCMDO -> SPCMD1

- SPCMDO.SPRW <-0b : 51 8

- SPCMDO0.SPIMOD <- 01b : Dual-SPI

- SPCMDO.SSLKP <- 1b : S5t #& TN LR T UV L AFIRET QSSLIEF LANLEZREF
- SPCMD1.SPRW <-0b : 54 &£

- SPCMD1.SPIMOD <- 01b : Dual-SPI

- SPCMD1.SSLKP <- 0b : ni¥#& T#IZ QSSLIEEZ R~ — +

< EEUSNDEE, >
+ SPSCR <- 00b : SPCMDO

- SPCMDO0.SPRW <-0b : 51 FE)E
+ SPCMDO0.SPIMOD <- 01b : Dual-SPI
* SPCMDO.SSLKP <- 0b : ¥aiX#& T #IZ QSSL{E5 & ®~— b
5. fEMIRT % QSPI HEEICERE
r_qgspi_smstr_mpc_enable()ZSB L T fZ&Ly,
6. SPCR O SPE :X7F (HEEEMERTE)
SPE#tv hL. QSPI#EEZEMIZLET,
- SPCR <-48h : QSPI #8EH%I. YA 2 E—F (QSPCLK ifF® H AEFH)
3 f#E
r_qgspi_smstr_tx_disable()&®t & BEHLDTY,

¥ 1 : QSSL e FA L EE A, QSSL inFIXthiaeIcEIY B TAH I ENFEETH S5, QSSL
WEFENAEAR—FIHBEL, AL—TFNARELY FHAIZEIY LB TEIENTEET,

¥ 2 : RX64M, RX71M. RX65N. RX72M. RX72N. RX66N TIFEE/ FENY IFIFFNFN B E Y
Fx3R2@THY. ZOFEID 16 IZHYFET,
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6.3.17 r_qspi_smstr_tx_enable_quad()
(1) B
Quad-SPI E— FTOEEZHALET,
) e
i F 2 LA A R — MEEED 5 QSPI#EEICY] Y B X 1= .Quad-SPI €— F QSPI #ge 2B LFE T,

AU TIE, r_gspi_smstr_enable()DEDMEALFIEEL L T, Quad-SPI E— FDEEFZREFERDMNELL
BETWET,

1. SPSR @ SPSSLF/SPTEF/SPRFF 2 ') 7 (r_gspi_smstr_spsr_clear()Z £ H8g)

2. BFEENYIFERENYTTFE)EY b (r_gspi_smstr_buffer_reset()%=5H8)

3. BE/REONYITFT—EAHNI)AET—IHERE (r_gspi_smstr_datasize_set()ZS )
4

SPSCRDEBL—47 U RES., SPI)— K54 7O EREKE. SPIEMEE— K. QSSL E5DHIEA
EERE (K1)

<T—HEM QSPI DEE/ZENY T 7EHOFS (%2) LE, D16 DEHTHUVE, >
* SPSCR <- 01h : SPCMDO -> SPCMD1

- SPCMDO.SPRW <-0b : 51 8

- SPCMDO0.SPIMOD <- 10b : Quad-SPI

- SPCMDO.SSLKP <- 1b : S5 TN LR TV L AFIRET QSSL EFS LALEZ R
- SPCMD1.SPRW <-0b : 54 &

- SPCMD1.SPIMOD <- 10b : Quad-SPI

- SPCMD1.SSLKP <- 0b : Bni¥f& T#IZ QSSLIEEZ R~ — +

< LRUS DB >
- SPSCR <- 00b : SPCMDO

» SPCMDO0.SPRW <-0b : 54 FEjE
+ SPCMDO0.SPIMOD <- 10b : Quad-SP
» SPCMDO.SSLKP <- 00b : ¥miX# T#&IZ QSSLIES &7 — b
5. {EMAImF % QSPI BEEICERE
r_gspi_smstr_mpc_enable()ZSB L T fZ&LyY,
6. SPCR ® SPE F&%E (HEeAMERTE)
SPE#tv hL. QSPI#EEEEMIZLET,
- SPCR <-48h : QSPI #8EH%. YA 2 E—F (QSPCLK ifF® H )
3 f#E
r_qgspi_smstr_tx_disable()&®t & BEHLDTY,

¥ 1 : QSSL e FA L EE A, QSSL inFIXthiaeIcEIY B TAH I ENFEETH S5, QSSL
WEFENAEAR—FIHBEL, AL—TFNARELY FHAIZEIY LB TEIENTEET,

¥ 2 : RX64M. RX71M. RX65N., RX72M. RX72N. RX66N TIXEE " ZENVv I FIEFNEFN S E Y
Fx32@THY. ZOFESD 16 I1ZHY FT,
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6.3.18 r_qspi_smstr_tx_disable()

(1 EB#W
QSPI DEZEFZZILELFET,
(2) #Hee

EREEZIELET, HFZE QSPIEEEN SAAAL AR— MERICTUIY B R =%, EREFLRENE
EITVEY,

1. WFOREDHEEZEMIE (r_gspi_smstr_trx_mpc_disable()Z S )

2. SPCR M SPE RTE (HREHEINERTE)
SPEZY7 )7 L. QSPI#EEZEMICLET,
- SPCR <-08h : QSPI #8EES). QSPI #eeD—EZ AL, Y X2 E— F (QSPCLK iF Dt 1 EFHT)
SPSR ) SPSSLF/SPTEF/SPRFF 4 ') 7 (r_qgspi_smstr_spsr_clear()ZZH8)
SPSCR Z )ty FMEDIEIZETE
- SPSCR <- 00b : SPCMDO

3 f#E

r_qgspi_smstr_tx_enable_dual()% L < [& r_qgspi_smstr_tx_enable_quad()& X &G 53 DT,
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6.3.19 r_qspi_smstr_rx_enable_dual()
(1) B
Dual-SPI E— FTOEEZHAILET,
) e
InF & AAAL AR— FEEED 5 QSPI#REICEI Y # A /=% . Dual-SPI €— K QSPI#REZ AL ET,

AMETIE, r_gspi_smstr_enable()DED#MEAILFIEEL L T, Dual-SPI E— FOZERTEEZER DAL
BETWET,

1. SPSR M SPSSLF/SPTEF/SPRFF 4 ') 7 (r_gspi_smstr_spsr_clear()% £ H8)

2. EENYIFERENYTFE)EY b (r_gspi_smstr_buffer reset()Z S )

3. BE/REONYITFT—EAHN)AET—IHERE (r_gspi_smstr_datasize_set()ZS )
4

SPSCRMDBHBL—47 UV RBE S, SPIJ—FZ5A4 7O EREKRE. SPIEEE— K. QSSL E5DHIEA
EERE (K1)

<T—R2HMN QSPI DEE/ZENY I 7EHOES (%2) LLE, HhD 16 DEHTLHRLEE, >
- SPSCR <- 02h : SPCMDO -> SPCMD1 -> SPCMD2
- SPCMDO.SPRW <- 1b : 1) — KEjfE
- SPCMDO0.SPIMOD <- 01b : Dual-SPI
- SPCMDO.SSLKP <- 1b : S5 #& TN O RT7 YV L AFIRET QSSL EF LANLEREF
- SPCMD1.SPRW <- 1b : |) — REi4E
- SPCMD1.SPIMOD <- 01b : Dual-SPI
- SPCMD1.SSLKP <- 0b : 58 T#IZ QSSL 55 &+~ — b
- SPCMD2.SPRW <-0b : 54 FEIE BEETTDHDEI—DFA b —7r U REFE)
- SPCMD2.SPIMOD <- 10b : Quad-SPI

< ERUSNDEE, >
+ SPSCR <- 01b : SPCMDO -> SPCMD1

+ SPCMDO0.SPRW <-1b : |J— FEj{E
- SPCMDO0.SPIMOD <- 01b : Dual-SPI
- SPCMDO0.SSLKP <- 0b : 5(#8 T#IZ QSSLIESZ 7 — +
- SPCMD1.SPRW <-0b : 54 FEIME BEETRTDODITI—DTA4 b —4 D XEE)
- SPCMD1.SPIMOD <- 10b : Quad-SPI
5. {EAimF % QSPI BEEICERTE
r_qgspi_smstr_mpc_enable()ZSB L T fZ&LY,
6. SPCR ® SPE F&%E (HEeAMERTE)
SPE#tv kL. QSPI#EEEEMIZLET,
- SPCR <-48h : QSPI #8EH%. YA 2 E—F (QSPCLK ifF® H )
3 f#E
r_gspi_smstr_rx_disable()&xt & LB ELDTT,

¥ 1 : QSSL e FA LT B A, QSSL inFIXthiaeIcEIY B TH I ENFRETH S5, QSSL
WEFENAEAR—FIHBEL, AL—TFNARELY FHAIZEIY LS TEIENTEET,

¥ 2 : RX64M. RX71M. RX65N. RX72M. RX72N. RX66N TIXZEE/ SENVY IF7IEFNRFN S E Y
Fx32@THY. ZOFESD 16 1ZHY FT,
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6.3.20 r_qspi_smstr_rx_enable_quad()
(1) B
Quad-SPI E— FTOEEZHALET,
) e
i F 2 LA A R — MEEED 5 QSPI#EEICY] Y B X 1= .Quad-SPI €— F QSPI #ge 2B LFE T,

AU TIE, r_gspi_smstr_enable()DEDMEALFIEEL L T, Quad-SPI E— FOZEFREEFERDMHLL
BETWET,

1. SPSR @ SPSSLF/SPTEF/SPRFF 2 ') 7 (r_gspi_smstr_spsr_clear()Z £ H8g)

2. BFEENYIFERENYTTFE)EY b (r_gspi_smstr_buffer_reset()%=5H8)

3. BE/REONYITFT—EAHNI)AET—IHERE (r_gspi_smstr_datasize_set()ZS )
4

SPSCRDEBL—47 U RES., SPI)— K54 7O EREKE. SPIEMEE— K. QSSL E5DHIEA
EERE (K1)

<T—HEM QSPI DEE/ZENY T 7EHOFS (%2) LE, D16 DEHTHUVE, >
- SPSCR <- 02h : SPCMDO -> SPCMD1 -> SPCMD2

- SPCMDO.SPRW <- 1b : 1) — KEjfE

- SPCMDO0.SPIMOD <- 10b : Quad-SPI

- SPCMDO.SSLKP <- 1b : S5t TN LR T ¥V L AFIRET QSSLEFS LALEZREF
- SPCMD1.SPRW <- 1b : |) — REiE

- SPCMD1.SPIMOD <- 10b : Quad-SPI

- SPCMD1.SSLKP <- 0b : 58 T#IZ QSSL 55 &+~ — bk

- SPCMD2.SPRW <-0b : 54 FEIE BEETTD=HODEI—DF4A b —7 U REFE)
- SPCMD2.SPIMOD <- 10b : Quad-SPI

< LRSS OB >
» SPSCR <- 01b : SPCMDO -> SPCMD11

+ SPCMDO0.SPRW <-1b : |J— FEj{E
- SPCMDO0.SPIMOD <- 10b : Quad-SPI
- SPCMDO0.SSLKP <- 0b : 5(#8 T#IZ QSSLIESZ 7 — +
- SPCMD1.SPRW <-0b : 54 FEIME BETRTDODITI—DTA4 ¥ —4 D XEE)
+ SPCMD2.SPIMOD <- 10b : Quad-SPI
5. {EAimF % QSPI BEEICERTE
r_qgspi_smstr_mpc_enable()ZSB L T fZ&LY,
6. SPCR® SPE F&%E (HReAMERTE)
SPE#tv kL. QSPI#EEZEMILET,
- SPCR <-48h : QSPI #8EH%. VA2 E—F (QSPCLK ifF® H )
3 f#E
r_gspi_smstr_rx_disable()&xt & LB ELDTT,

¥ 1 : QSSL e FA LT B A, QSSL inFIXthiaeIcEIY B TH I ENFRETH S5, QSSL
WEFENAEAR—FIHBEL, AL—TFNARELY FHAIZEIY LS TEIENTEET,

¥ 2 : RX64M. RX71M. RX65N. RX72M. RX72N. RX66N TIXZEE/ SENVY IF7IEFNRFN S E Y
Fx32@THY. ZOFESD 16 1ZHY FT,
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6.3.21 r_qspi_smstr_rx_disable()

(1 EB#W
QSPI DEZEFZZILELFET,
(2) #Hee

EREEZIELET, HFZE QSPIEEEN S ARAAL NR— MERADIYBZ -, EREFLRENLE
EITVEY,

1. HFOREDHEEZEMIE (r_gspi_smstr_trx_mpc_disable()&Z S )

2. SPCR® SPE RFE (HEREHEINERTE)
SPEZ7 )7 L. QSPI#EEZEMICLET,
- SPCR <-08h : QSPI #8EESN. QSPI #eED—EZ AL, Y X2 E— F (QSPCLK tiF Dt HEFHT)
SPSR ) SPSSLF/SPTEF/SPRFF 4 ') 7 (r_qgspi_smstr_spsr_clear() %3 H8)
SPSCRZ# )ty MEDIEIZETE
- SPSCR <- 00b : SPCMDO

3 f#E

r_qgspi_smstr_rx_enable()_dual()® L < [& r_qgspi_smstr_rx_enable_quad()&xt &5 EDTY
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6.3.22 r_qspi_smstr_buffer_reset()
1 BB
EENY I 7 ERENYTFEY) Y FLET,
) e
SPBFCRZff - T. EEN\ VI 7 EZENYI7E LYy FL. ZTOR, HICEEEBEREBICEELET,
3 &5
&L

6.3.23 r_qspi_smstr_datasize_set()
() B
EENYIFT—RABMIAEZENY I 7T AR M) AL EEZEOT—2HERELET,
) #HEE
SPBFCR Z#fE>T. #EEN\VI7T—2HMNUALERENY I 7T AR M) AEZERELET ., TOE.

SPCMDn (nl&. 0-2) @ SPB IZE5%:T—4A K& SPBMULN (n (&, 0-2) IZERET— R REHZHRTFET S
LIckY, ZE/ ZEDT—AHEZRELET,

1. RE/RENYI7FT—E2HIMIA, BET 4R, GET I REHRERE
<T—HHEMN QSPI DEE/ZENY I 7EHEDOES G%1) UL HhD 16 DEHR TRV, >
- SPBFCR <-1Dh : B#E/NNY 77 T—28 MY H 16 /81 b, ZENY I 7T—28 ) H 1634 +
- SPCMD0.SPB <-0010b : —4# VR 08EET—42 K32 EY b 481 k)
* SPBMULO >—#4 >R 0 85t 7— 4 RASHERTE -
= (T2 QSPIDO/N\y 7 7EHEDES5) * (QSPI D/ 77 BROF 5 EBET—2 K)
- SPCMD1.SPB <-0000b : —#4# VR 1EET—HRBEY L (1/34 k)
» SPBMUL1 ¥—#4 U R 185k T— 42 RIAEHERTE -
= (2F—32H/QSPI D/ 7 7 AHDES) ORY

<T—AREH QSPIDFEE/"ZENY I 7EHDES (X1) UL, HhD 16 DEFHDEE, >
- SPBFCR<-1Dh : S#{ENY I 7 T—2 MM YH161NA b, ZENYITFT—EH M) H 16 184 k

» SPCMDO0.SPB <-0010b : =4 YR 0EEET—2 K32 EY b (481 )
- SPBMULO >—# VR 0 85t 7— 2 RASHERTE -
= (BT —3%/QSPID/\v 77 EHDF5) * (QSPI D/\y 7 7 BHROF S &k T—2 &)
<T—AMNQSPIDEEFE /" ZENY T 7EBOFES CX1) KUILDLEWEE.
* SPBFCR<-30h : IEENY I 7T =28 KU HONA b, ZENYI7T—E2HE)IH1/314 F
- SPCMDO0.SPB <-0000b : —4 >R 0 G T—42RK8EY F (181 k)
* SPBMULO ¥—# VR 0 85t T— 42 REHERTE -
=&T—4H
3) wE

¥ 1 : RX64M. RX71M. RX65N. RX72M. RX72N. RX66N TIEEE/ ZENV I 7IEEFNFN S E Y
Fx32@THY. TDFEHITD16IZHYFET,
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6.4 4#—%4y k MCU Dev L4 v DM

LTFIC. QSPIFITEYa—I)LTHEATS2—7 v k MCUDev L1 YOBE#DOFHEMERLET,
6.4.1 r_qspi_smstr_io_init()
() B

FERmFEALRAARAR— KM Lz%&. QIO0-3 iHF&EHR— FAJKEE. QSPCLK ifF % /R— b AKEE
IZLZET,

) eE

1. ERmFZABAALNDR— MEREICETE
r_qgspi_smstr_mpc_disable()&SHB L TS,

2. QSPCLK ifF&HR— FHHAITETE
r_gspi_smstr_clk_init)ZSB L T2 &Ly,

3. QIO0-3 ifFEAR— b AAIZEE

r_qgspi_smstr_dataioO_init(). r_gspi_smstr_dataio1_init(). r_qgspi_smstr_dataio2_init().
r_gspi_smstr_dataio3_init)ZSB L TL 2 &L,

3 &=

i F Z BAMEEN D IAALH R — MERRICERE L FE T, AEREFUHIHEIC. thOREDHaEEERL
TLWELMERLTHOREITT AL IITLTLESLY,

6.4.2 r_gspi_smstr_io_reset()
(1 B8
FERRFEAAAE AR —MILZE, ADInFEHENHEFER— FATKEICLES,
) tHeEE
FRmFZEARAARE AR — M Lz%&. QIO0-3 iHiF& QSPCLK ifF&#/R— FADKREIZLET,
1. ERmFEZARAR DR — FMEREICETE
r_gspi_smstr_mpc_disable()Z=SHB LT ZELY,
2. QSPCLKifFZER— FANIZHE
r_qgspi_smstr_clk_reset)#SHB L TL 2Ly,
3. QIOO-3 #iF&R— FARITKE

r_gspi_smstr_dataioO_reset(). r_gspi_smstr_dataio1_reset(). r_qgspi_smstr_dataio2_reset().
r_qgspi_smstr_dataio3_reset()ZSHB L TL 2Ly,

3 wE
r_qgspi_smstr_io_init)&xt &2 5 HLD T,

ROTAN19404J0121 Rev.1.21 Page 83 of 100
Jun.15.23 RENESAS



RXZ7=31) QSPI 7By Y RXS VT ILTRAFEHEDS 2 —IL
Firmware Integration Technology

6.4.3 r_qspi_smstr_mpc_enable()
(1 B8

fERimF % QSPI BEEICERELE T,
() HEee

A—H—XIZaT7I N—FIT7HOILFI7 9 avErar bO—F(MPC)ED MFFAH S
WAEEREFIE (SR, UTOFIETL ORI DREETVET

1. R—FE—FLPREPMR)Z0IZL. HFEANBABNR— FZHRE
- QIO0-3 #FF. QSPCLK ##F PMR <-0b : AAAHAR— & LTHERA
2. EFAHTOTHIRLIRE(PWPR)ZERE L. Pxn i FHERERIEIL O X 2 (PxnPFS) & E X A# AL
- PWPR.BOWI <- 0b : PFSWE E v hADE EIAHFA]
- PWPR.PFSWE <- 1b : PFS LS X 2 ADEEAHEFA
3. PxnPFS.PSEL[4:0]E v FIZ&k Y QSPI i FHEEEICERTE
- QIO0-3 ##F PxnPFS <- 1Bh : QIO0-3 ##F & L TEAMEEARE (X 1)
- QSPCLK ##F PxnPFS <- 1Bh : QSPCLK ¥ & L TERTREAREE (3% 1)
4. PWPRPFSWE Ev F#"0"IZL. PxnPFS LR AADEEAHFEL
- PWPR.PFSWE <-0b : PFS LS X 2 ~ADEEAHEILE
- PWPR.BOWI <- 1b : PFSWE Ev hADEEAHZIE
5. RIHFODPMRBREMEZE1"IZ L. QSPIiHFHREICYIYE X
» QIO0-3 #fF. QSPCLK ¥ PMR <-1b : QSPI #4g:& L THEMA
3) wE

Pxn i FHERERITHIL O X 2 (PxnPFS)Z B ET 4 & ElE. HFEZIHFD PMR LR 2 AV DIKETRE L F
Yo HRERIMFDPMR LR AHWVT"DKREET PXnPFS LU AR E2H/RET 5 &, ANBEDHZEITER LKL
Ty OhANEShizY ., HARBOESIER LGV ILANHAShEZY T EAIEESEAHY FT.

X1 : AT SHMCUICE->TIE, REENELSBENDHYET.
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6.4.4 r_qspi_smstr_mpc_disable()
(1 B8

FEARmFERRAAR DR — FEREICERELE T,
() HEee

A—H—XIZaT7I N—FIT7HOILFI7 9 avErar bO—F(MPC)ED MFFAH S
WAEEREFIE (SR, UTOFIETL ORI DREETVET

1. R—FE—FLPREPMR)Z0’IZL. WHFEABABAKR— FIHRE
* QIO0-3 #FF. QSPCLK ##F® PMR <-0b : SAAAH AR— k& LTHEA
2. EEFAHTOTYI FLPRE(PWPR)EZHRTE L. Pxn imFHREFIEIL ¥ X 4 (PxnPFS) 22 & A# AL
- PWPR.BOWI <- 0b : PFSWE E v hADE EIAHFA]
- PWPR.PFSWE <- 1b : PFS LS X 2 ADEEAHEFA
3. PxnPFS.PSEL[4:0]E vy kIZ& Y R— FFEFAEDHEEEIZHRTE
- QIO0-3 #F. QSPCLK ¥ PxnPFS <- 00h : Hi-Z (1)t v & 0D{#E)
4. PWPRPFSWE Ew k%"0"IZL. PXnPFS LR A ADEEAAFELE
- PWPR.PFSWE <-0b : PFS LS X2 ~ADEEAHEILE
- PWPR.BOWI <- 1b : PFSWE Ev FADEEAHZIE
3) wE

Pxn i FHEBERIEI L & X 2 (PxnPFS)ERET 5 & ElE, HEEIHFD PMR L X2 AV DIRET
Yo BEIHFDPMR LR ZA1"DIREET PxnPFS LR A 2 BRET S L. ANKEDZEITER
Ty OhANEShzY ., HARBOESEIERLGLVILANHAShEZY T EAIEESEAHY FT.
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6.4.5 r_qspi_smstr_dataioO init
6.4.6 r_qspi_smstr_dataio1_init
6.4.7 r_qspi_smstr_dataio2_init

()
()
()
6.4.8 r_qspi_smstr_dataio3_init()

(1 B
QlOn (n ‘i\ 0'3 éﬁ:j-o ) ﬁﬁ%%ﬂ_{)_ I"Ajjqﬁ%(: Lﬂfj'o
(2) #Ee

1. A—TUFLA UL P X2 (ODRn)Z#E > T, QIOn IimFD i AEE CMOS HDIZETE
- QIOn i+ ODR <- 0b : CMOS /1

2. TLT7yTHIEILORAA(PCR)ZHE ST, QOnmFDANTILT v TR ZEEML
- QIOn ¥ PCR <-0b : AKX FILT v TS

3. BRENREAHIEL PR 4 (DSCR)Z{E > T, QIOn timFDHR— FEREIRE N £ ERTE
FRATAHIMCUDAC 24 S U ITHEDOEHIZEY . LTORELZHELES, (X1) (X2)

RX64M, RX71M. RX65N, RX72M. RX72N, RX66N Di5&
QIOn i FDR— ~EEBIRE N Z TEEREIH ) ISRELFT,

- QIOn ##F DSCR <- 1b : ZEREIH /1

4, R—FrARLPRZ(PDR)ZE>T. QIOn fHiFEHR— FANICHTE
* QIOn ##¥ PDR <- 0b : AHAHR— k

3 f#E

X1 :EATSHMCUIZLY., BEHNRESEIHAROLE A Low LALHFRERIE (o) &HH Low
LRI (Vo) OFMNERYET ., BT HT/NM RITELET, BELGEZHREL TS,

X2 : ERBREAFIEL O X 2(DSCR)(E., HATEAMFNRESATLET,
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6.4.9 r_qspi_smstr_dataio0 reset

(
6.4.10 r_qspi_smstr_dataio1_reset(
6.4.11 r_qspi_smstr_dataio2_reset(

(

)
)
)
)

6.4.12 r_qspi_smstr_dataio3 reset

(1 B
QlOn (n ‘i\ 0'3 é%j—o ) ﬁﬁ%%ﬂ_{)_ I"Ajjqﬁ%(: Lﬂfj'o
(2) #Ee

1. K— FARL TR (PDR)EM > T, QIOn BHF%K— k ARICHE
- QIOn #%#F PDR <- 0b : AAA7R— b

2. EREMEEAFIEIL O X2 (DSCR)ZE > T. QIOn inFDHR— rEEEIRE N ZEEH A (Ut FEDIE)
RE

RX64M. RX71M. RX65N. RX72M. RX72N. RX66N Diz&
QIOn i FDHR— FEEENRE N Z TREH A [TRELFET,

- QIOn ¥ DSCR <- 0b : @EH 5
3. TULT7yTHEL PR A2 (PCR)ZE ST, QIOnHFDAATILT v THEREFEDIE
: QIOn #%F PCR <-0b : AATILT v TEH

4. F—TUFLAUFHIEILCRXE(ODRN)ZHE->T., QIOnImFDHAAEEE CMOSHA (Ut FED
B) IZEE

- QIOn ¥ ODR <- Ob : CMOS 71
3 fEE
L
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6.4.13 r_qspi_smstr_clk_init()
(1) B
QSPCLK i FZ#HR— MH'EAIZLET,

) tHeE

1. #A—TUFLAUHEIL X2 (ODRN)Z#E > T, QSPCLK iiFDH AfEEE CMOS HAIZERTE
- QSPCLK ##F ODR <- 0b : CMOS i 41

2. EREhEEAFIEIL O X2 (DSCR)ZE > T. QSPCLK iFNDHR— FERBIRE S &3 E
FATDHMCUDAC A I UTHMHOEGHIZEIY . UTOREEHRELES, (X1) (X%2)

RX64M. RX71M. RX65N. RX72M. RX72N. RX66N DiE&
QSPCLK it FDHR— FERENRE N % TEEREH N ITHRELET .

- QSPCLK #F DSCR <- 1b : ZEREIH 1

3. R—FHEAT—F2LIPRH(PODR)ZFE>T. QSPCLK iifi¥ % H HAIZEE
- QSPCLK ¥ PODR <- 1b : H {53

4. R—FAHBRL T RE(PDR)Z# > T, QSPCLK tiF&HR— FHAIZHRE
- QSPCLK ¥ PDR <- 1b : HAKR— k

3) wE

X1 :EAITSHMCUICLY., BEHNFRESESHARKOHA Low LALHFREBRIE (o) &HA Low
LA (Vo) OEMENERVET, BT 2T\ AMRICEHLET. BEREEFHRE LTI,

X2 : EREEENFIHIL O X 2 (DSCR)IX., FHTEAWMFNARESINTNET,
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6.4.14 r_qspi_smstr_clk_reset()
(1 B8
QSPCLK i F&#R— b AFRKEBIZLET,

() HEee

1. R—FARL PR 4E(PDR)Z{E > T. QSPCLK #iF#/HR— F ANIZEHE
* QSPCLK ##¥ PDR <- 0b : A7 R— k

2. R—bPHEAT—HFLTRE(PODR)EZFE>T. QSPCLKEHFZE LIEA (VY bEDE) 12T
 QSPCLK ¥ PODR <-0b : L i/

3. ERBjREHAIMHIL 2 X4 (DSCR)Z{E > T. QSPCLK i FMDHR— FERSIRE N EBEH A (Vv FEDE)
IZE%%E
RX64M. RX71M. RX65N. RX72M. RX72N. RX66N D&
QSPCLK i FDR— FERENRE N % TE@EE NI ITEHELET,
- QSPCLK % DSCR <- 0b : @EH A

4. A—TUFLA UHIEIL X5 (ODRN)ZfE > T, QSPCLK InFDH HfsREE CMOS A (Ut v ~&
DiE) [ZETE

- QSPCLK i#F ODR <- 0b : CMOS 5
3 &=
L
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6.4.15 r_qspi_smstr_module_enable()

(1 EB#W
EDa—IILAR MY TREZHBBRLET,
(2) #Hee

1. 7OF5 FLPRA(PRCR)EEC2—ILA My Fary rA—)LL Y XL (MSTPCRB)2#E> T,
Ta—ILAR by THERBRIRREIZEHRTE

- PRCR<-A502h: E¥a— /LR by Fav bO—)LLPREDTOTY FMER
* MSTPCRB.MSTPBxx <-0b : E¥a2—/LR kv FfEk. QSPI LY READY—FK. /54 Fal#Elk
- PRCR<-A500h: €E¥a2— /LR by Fav bA—)LLSREADTOTH A

3 f&E

ECa— LA MY TREBIZBETEEINEED2—ILOLORRIE, BEAHBL, EFAHETICTEERAS
KREABDETRIZ. QSPI LR RIZTFIVECRTREIENTEET, . EPa—ILA My TRETIE. L
CRAEADEIFREINTT,

6.4.16 r_qspi_smstr_module_disable()

(1 B8
EDa—ILR MY TREIZLET,
(2) #Hee

1. QSPIBEDLPRABEZTS>RH. FATY FLIPRA(PRCR)EED2a—ILRA My Tar ba—)L
L AR (MSTPCRB)2# > T, EPa—ILR by THRBRIREEIZHRTE

* PRCR<-A502h : EVa—)LR by Farba—iLLPREDTOTY MER
- MSTPCRB.MSTPBxx <-1b : EZa—ILA by, QSPI LCRAADY— K/ 54 FFalHE
- PRCR<-A500h: EYa—/)LRA by Fay bA—LLSREADTATY T

3 &%

L
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6.4.17 r_qspi_smstr_tx_dmadtc_wait()
(1 B8

DMACDTC EEDFTETHLNEZITLET,
() HEee

VI b+ 7IL—T%ERALTDMAC/DTC £ EDTETHHMLEETLVET, JL—TEHIF 50,000 BT
T 1AICEET HT—2HNKRENGES, EBICEETT T HRNCIL—TRHN LIREZER S AIREMEH
HUYET., L—TEREECTE, LRI LTREZRELTESL,

3 &=

QSPIFITEL2a—JLIE.DMACFITEZa2a—I)LH LLIEDTCFITEDa—ILEEHFE A BIEAFLT
(S,

I—FEZEEFETIHEE. T7—DFAEL-HFEIZ QSPI_SMSTR_ERR HARD DEMAREND KL SIZL
TLESELY,

6.4.18 r_qspi_smstr_rx_dmadtc_wait()
(1 B

DMAC./DTC ZIENFZETHLBLAEZTNET,
) e

VIO T7I—T%&FERLTDMAC/DTC A EDTETHHMEZTVET, JL—TEIHIL 50,000 BT
T 1EICEET HT—2HNKRENGEES, ERBICEETT T HANCL—TEHEN LIREZER S AIREMEH
HYET, L—TEHEECTE, LECHELTREBEZREL TS,

3 &=

QSPIFITEL2a—JLIE.DMACFIT E2a—I)LH LLIEDTCFIT ELa—ILEZEHEE A BIBAFLT
(ESWL,

O—FZEZEETH5EE. T7—IFAELHEEIZ QSPI_SMSTR_ERR_HARD DOfEMNRENSHKLSICL
TLEElY,
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6.4.19 r_qspi_smstr_int_spti_init()
1 BB
SPTIE|YAHEMHAELLFET,
) e
1. IENx 3R
- SPTIEIYIAAERHFAIE Y b : £
2. IRETE
s SPTIBIYRAART—RRITZT VU7
3 &5
&L
6.4.20 r_qspi_smstr_int_spri_init()
(1 B
SPRIBIYAAZHHIELFET,
) e
1. IENxE7E
- SPRIEIYAHERFAIE Y + : F1E
2. IRE&®E
- SPRIBIVIRAHRT—RRIZT : )7
3 &EE
7wl
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6.4.21 r_qspi_smstr_int_spti_ier_set()

(1 B8
SPTI£|Y5A#® ICUIERM.IEENjEwy FEty FLET,
() e
1. IENx ®RE
- SPTI B YIAAHERFRIE Y b : 857
3 f&E
L

6.4.22 r_qspi_smstr_int_spri_ier_set()

(1 B8
SPRI E| V) ;AAER®D ICU.IERM.IEN; EyvbrZdEy FLET,
(2) e

1. IENX RE

- SPRI | Y IAHERHFAIE Y b : 37
3) wE

L
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6.5 EEEEAHEL XL (DSCR) REDIEFE

AT AMCUICKY ., BEHAKESERBEAROEN Low LANLHFRERE (o) &HH Low L)L
(Vo) DEFMEARBYET, BT ETNMRITEHLE T, BELEZREL TS,

6.6 & MCU @ QSPI i FDHR— ~&aE

FARTABAMCUICEY., A—TU KL UHIHL R4S (ODR) EEREIREAHIFIL X4 (DSCR) Dl
HAENELGYET, £ MCU D QSPI i FDHR— FEiEx R 6-8I2RLET,

% 6-8 & MCU O QSPI i FDHR— Mg

” . o r—TRLAY EREh#E J1 %110
MCU | Fral ¥ A= ER £ LS R4 (ODR) LLZX4 (DSCR)
RX64M | QSPIO QSPCLK | P77 CMOS/A—TF v KLA > =EREEE
RX65N PD5 CMOS/A—TF v KA v BEEERE
RX71M QMO/QIO0 | PC3 CMOS/A—T v FLA > B EERE
PD6 CMOS/A—TF v KLA > B/ S ERE
QMO/QIO1 | PC4 CMOS/A—TF v KLA > B/ ERE
PD7 CMOS/A—TF v KLA > B/ S ERE
QlO02 P80 CMOS/A—F v FL4 > = BE &N [E E
PD2 CMOS/A—TF v KLA > B/ S ERE
QlO3 P81 CMOS/A—F v FL4 > = BE &N [E E
PD3 CMOS/A—TF v KLA > B/ ERE
rRx7oM | @SPI0 QSPCLK | P77 CMOS/A—TF v KLA > B/ EERE
RX72N PD5 CMOS/A—TF v KLA > B/ ERE
RX66N PMO CMOS/A—T v L1 > BE/EEE
PN4 CMOS/A—TF v KLA > B/ ERE
QMO/QIO0 | PC3 CMOS/A—TF v KLA > B/ S ERE
PD6 CMOS/A—TF v KLA > B/ EERE
PJ3 CMOS/A—F > FL4A4 > = ERENE E
PM2 CMOS/A—TF v KLA > B/ EERE
QMO/QIO1 | PC4 CMOS/A—TF v KLA > B/ ERE
PD7 CMOS/A—TF v KLA > B/ S ERE
PJ5 CMOS/A—F v FL4A4 > = BE &N [E E
PM3 CMOS/A—TF v KLA > B/ ERE
Qlo2 P00 CMOS/A—TF v KLA > B/ EERE
P80 CMOS/A—TF v KLA > B/ ERE
PD2 CMOS/A—TF v KLA > B/ S ERE
PM4 CMOS/A—F v KLA > B/ ERE
QlO3 PO1 CMOS/A—TF v KLA > B/ S ERE
P81 CMOS/A—TF v KLA > B/ EERE
PD3 CMOS/A—TF v KLA > B/ ERE
PM5 CMOS/A—TF v KLA > B/ EERE
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7. BFFRXaAVE
A—H—XX3=a7FIL:nN—FKHzx7F
(BEFRZILAHR TLY FAZHYRAR—LR=UMBHAFLTLESLY, )

FTOANTYTT—b/"THZHIL=Z2—R
(BFRZILAHR TLY FPAZHORAR—LR—=UNBHAFLTLESL, )

A—H—XT=a7)l: BRERE
(BFRELAYR TLY FAZI)RAR—LR=UNBLAFLTLLIEELY, )

FOZHAILT Y TTF— MER
RESA—IEFLUTOTFIZALT Y ITTF— FrORBERBLTWET,

e TN-RX*-A154A/J
Rev.1.00 5% IHFEA T,
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