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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

1. #=E

1.1 DMACAFIT E>a—JL &L
DMACAFIT Y 2 —/UEhd FIT Y 2 — /L EHAEDLE T, VAT A~ORENEBEIZITZE T,

DMACAFIT E¥a2—/VOBIL. APl L LTV 7 b7 7l T MI#HArAENET, DMACAFIT
T a— DT a Y xy bAOHBIARTIEL, [212FIT £ 2— 10BN E] 2 B &0,

1.2 DMACAFIT E2a1—)LDHBE

DMAC (X, CPU N &FICF — & ZHat L£9, DMAC TR EROFEAICI Y, X TT RLAD
F— R BRI T R AR LT,

FHEMIL, 22—V —X~v=a2T N N—FRU=THDO IDMA=zZ> tae—F | ZZRL TN,

(1) &EE—F
DMAC /., UTOR%EE—REFR—FLET,
o /—TIEGEE—F
o JE—FIEEE—F
o JOVHEREE—F

(2) AR E— I 1) 7 HERE

DMAC (ZI3HE5TT R U A, B5EET FURIZIRY B — b= U 7 2R ET HENH D 3, JEEY
E— b YT ERETDHE, TRLVALVLPRAZINERY E— b U TICHRE LD T R L AEE#Y K
LET, 270, VE— MEREZL I ey ZHEBICIEE L) 7 (RS E 235k Z46E Y v —
P ZTIZIERE L2V T2 &,

B 7ty bEFES=7 FLAEHERE (DMACO DH)

Rkt KLU A, BRiRET RVAOEHFITEOREE LT, BT/ A7V A /T2 U X hofhic
7ty FIERHY £, A7y PINETIE, 17— 2 DE%EA21TH97-OICDMAC A7y LY R
RIZHEELTEZ7 FLRAIZME LET, ZOBREICEY ., EFO7 FLAZRI LT —FEnEN T F
4, DMACA 7ty LY RZIZ2 DWW TADHEERETDHE, A7y MZEBAT FLADEE L A
BBTY, L. A7y MCERREREORMRSH 5720, JHEEZE,

Bl 21X, RX64M DA, 4 7% v N ORREHPHIL, Obyte ~ (16M-1) bytes (00000000h ~ 00FFFFFFh), -
16M bytes ~ -1 byte (FFO00000h ~ FFFFFFFFh) T3,

(4) DMACAFIT ED a—)LOERASEHE
S, LT T,

o rbspDTIAIL OO YIBEEEZFERT S L
e DMACAEY2a—ILA Y THEEEY FEDICHESA—IILRA MY THREEY FAKBTHDZ &
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RXZ77=31)
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1.3 APl D=

7 1-1 APl B%Z DMACAFIT B = —/VIZE&END APl B A2 R L,

* 1-1 API %

kg

Bk

R_DMACA _Init()

ED 21— ILIEROEILLIE

R_DMACA _Open()

F v R LB LI E

R_DMACA _ Close()

F v 7 LRI T L

R_DMACA_Create()

FrRILBILORE ERBBERDEZTNIE

R_DMACA_Control()

B ENE

R_DMACA _Int_Callback()

FrRILAEERTEIYAA EEIR7—TRTEIVAAAI—L
Ny ) BB OB FLIE

R_DMACA_Int_Enable()

F v RIVBIERER T B Y AA  EE T R 7 — T T Y 5AHEFrILEE

R_DMACA_Int_Disable()

F v RIVBIERER T BV AA  EE T R 7 — TR T E| Y AHZ 1L INIE

R_DMACA_GetVersion()

N—=U 3 VIEROMGNE

2. API &R

DMACAFIT EY = —/L® APl |Z. /L3P 2D APl i A2/t TWE T,

2.1 IN—FH T 7NDER

THRIIC2 D MCU BNELTFOMREE T R—F LTV AMERH D 7,

e DMAC(DMACA)
e |ICU

2.2 YVIFDITT7DER

DMACAFIT £ 2 — /VIZLL F Do 5 — IKIE L TV ET,

e 1 _bsp

23 HER—FEIATWBRY—=ILFzAY

DMACAFIT & = — Vi,

5.1 \ZmRTY—F oA o CHEMREZIT> CTWET,
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

24 ERTIEVAARTZ

R_DMACA_Int_Enable() Bk 2 E1T3 2 & . SO T v F/L & EI VAL L~ ITkbi LT ims i T F
VAT, BEROT R =TS THEIV AR ENT/R D £5,

F 2-1IZARFITEY 2a—ABNERTHENVIALNRT X 2R LET,

K 2-1 ERATHENVRAHARY &

TINA R BV AHNY 2
RX230./RX231 DMACOI | Y AH[F v I 0] (RY 2EF : 198)
DMAC1I E|Y RAH[F v RIL 1] (R ZFEF : 199)
DMAC2I E| Y AH[F ¥ RIL 2] (N A2FESF : 200)
DMAC3I | Y AH[F v L 3] (RYA2FES : 201)

RX64M DMACOI | Y AH[F ¥ L 0] (RYA2FES : 120)
DMACLI E|Y RAH[F v RIL 1] (R ABEF - 121)
DMAC2I E|Y AH[F v I 2] (R ABEF : 122)
DMAC3I | Y AH[F v L 3] (R AFES . 123)
DMACT74l E| Y AH[F v I 4-7] (NHAESF : 124)

RX65N.”RX651 DMACOI | Y AH[F v I 0] (RY2FEF : 120)
DMACLI E|YRAH[F v rIL 1] (R AFES : 121)
DMAC2I E|YAH[F ¥ RIL 2] (R AFES . 122)
DMAC3I | Y AH[F v I 3] (R ABEF : 123)
DMACT74l E| Y AH[F v I 4-7] (NHAFESF : 124)

RX71M DMACOI | Y AH[F ¥ L 0] (RY2FES : 120)
DMACLI E|Y RAH[F v RIL 1] (R AHEF - 121)
DMAC2I E|Y AH[F v I 2] (R ABEF : 122)
DMAC3I | Y AH[F ¥ RIL 3] (R A2FES : 123)
DMACT74l E| YA [F v 2RIV 4-7] (NY A BES : 124)
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Firmware Integration Technology

25 ANYEITFANL
FTRTOAPIFEORH L EEREND A & 7 =—AFEFIL r_dmaca_rx_ifh [Z5E#H L TV ET,

2.6  EBHF
o722 MIANSICI #fFH L TWET, T oDH T stdinth TEZRI L TWET,

2.7 AN IILEREDERE

DMACAFITEV2—VDary7 Xz b—ya 47y a O EX, r_dmaca rx_configh TV E
j—O

FT v arABIOREMICETLHMHE FRIRLET,

Configuration options in r_dmaca_rx_config.h

DMAC_CFG_PARAM_CHECKING_ENABLE NSA—FFzy I NBEI—-FIZEHEIMNEIRTEET,

XT 74 )L MMEIE r_bsp_config.h 77 4 JLIAD OEERTDE. NFZA—EFFzyv I LEBEI—FIOLERTESO.
BSP_CFG_PARAM_CHECKING_ENABLE D& aO—FY A XDBIETEET,

OCDJmE. NFA—FF v I NEBEI—-—FhoERBLET,

PCOFE. INGA—EF v I NEBEFEI—FIZEHET,
DMACA_CFG_USE_DTC_FIT_MODULE DMACAFIT ESa—/LERIZDTCFITED a—LEZFERTINESINER
ELET,

“‘0’MiFE. DTCFIT EPa—ILIXMERLEE A,

“I"MDiFE. DMACAFIT ED a—J)LEHIZCDTCHTEYa—LEFERALE
kI
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DMA 2> hE—5 DMACA #IIHIEY 2 —IL
Firmware Integration Technology

RXZ77=31)

2.8 aA— K4 X
F 22BN —Va DRV a— A EHH LIERAEDa— R A RE R/ LET,

F® 2-2a—KH4a X

MCU ERAEY YL GE1. %2, E3. E4)
RX231 | ROM 1,491 /34 +
RAM 36 /81 k
BAERI—YRE2 v 24 184 b
RREREIYVAHARZ Y 36 /81 +
RX65N | Rom 1,670 /34 +
RAM 7284 k
BRAERI—YRE2 Y 24 184 b
RREREIYVAARZ v 44 181 +
RX71IM | ROM 1,670 /34
RAM 7284 k
BAFERI—HYRE VY 24 184 b
RREREIYVAARZ v 44 151 +

E1 127 AV IILEDRE] DT I7AIL FEEEERLIZIGEDETY, BRTIERICKY. O—F
A XFERY FT,

E2 o BEFBERUTOESYTT,
e r_dmaca_rx.c
e r_dmaca_rx_target.c

ES CWMEAFTYHAXIE, CaAvnASON—2300avn( LA ToavickYELRYET,

E4 U BMLIVUTAT7UBDIETY, TVTA7VIC&Y, LRBOAEYHA XL BRYFET,
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RXZ7=31) DMA 2> hE—5 DMACA #IIHIEY 2 —IL
Firmware Integration Technology

29 5%

APl B D53 CTh HiEREZ R L ET, ZOMERIZAPIBER O e N2 A4 TEHF & L BIC
r_dmaca_rx_if.h Tt S Cu\ET,

typedef struct st dmaca transfer data cfg
{
dmaca transfer mode t transfer mode; /* Transfer Mode */
dmaca_repeat block side t repeat block side;
/* Repeat Area in Repeat or Block Transfer Mode */

dmaca data size t data size; /* Transfer Data Size */
dmaca_activation source t act source; /* Activation Source */
dmaca_ request source t request source; /* Transfer Request Source */

dmaca_dti t dtie request;
/* Transfer End Interrupt Request */

dmaca_esi t esie request;
/* Transfer Escape End Interrupt Request */

dmaca_ rpti t rptie request;
/* Repeat Size End Interrupt Request */

dmaca_sari_t sarie request;
/* Source Address Extended Repeat Area Overflow Interrupt Request */

dmaca_dari t darie request;
/* Destination Address Extended Repeat Area Overflow Interrupt Request */
dmaca src_addr mode t src_addr_mode; /* Address Mode of Source */

dmaca_ src_addr repeat area t src addr repeat area;

/* Source Address Extended Repeat Area */
dmaca des addr mode t des _addr mode; /* Address Mode of Destination*/
dmaca_ des addr repeat area t des addr repeat area;

/* Destination Address Extended Repeat Area */
uint32 t offset value;
/* Offset value for DMA Offset Register (DMOFR) */
dmaca interrupt select t interrupt sel;
/* Configurable Options for Interrupt Select */

void *p_src_addr; /* Start Address of Source */
void *p des addr; /* Start Address of Destination */
uint32 t transfer count; /* Transfer Count */
uintlé t block size; /* Repeat Size or Block Size */

uint8 t rsv([2];
} dmaca transfer data cfg t;
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RXZ7=31) DMA 2> hE—5 DMACA #IIHIEY 2 —IL
Firmware Integration Technology

typedef enum e dmaca command

{

DMACA CMD ENABLE = O, /* Enables DMA transfer. */
DMACA CMD ALL ENABLE, /* Enables DMAC activation. */
DMACA CMD_ RESUME, /* Resumes DMA transfer. */
DMACA CMD DISABLE, /* Enables DMA transfer. */
DMACA CMD ALL DISABLE, /* Disables DMAC activation. */

DMACA CMD SOFT REQ WITH AUTO CLR REQ,
/* SWREQ bit is cleared automatically after DMA transfer. */
DMACA CMD SOFT REQ NOT CLR_REQ,
/* SWREQ bit is not cleared after DMA transfer. */

DMACA CMD SOFT REQ CLR, /* Clears DMACA Software request flag. */

DMACA CMD_ STATUS GET, /* Gets the current status of DMACA. */
DMACA CMD ESIF STATUS CLR, /* Clears Transfer Escape End Interrupt Flag. */
DMACA CMD DTIF STATUS CLR /* Clears Transfer Interrupt Flag. */

} dmaca command t;

210 ERY{HE

API BI¥D RV EA R L E T, ZOFFEANL API O 7' m N7 A 7 HEHS L & HIC r_dmaca_rx_if.h THo#H
SHTWVET,

typedef enum e dmaca return

{

DMACA SUCCESS OTHER CH BUSY = O, /* Other DMAC channels are locked, */
/* so that cannot set to module stop state. */
DMACA SUCCESS DTC_ BUSY, /* DTIC 1is locked, */

/* so that cannot set to module stop state. */
DMACA SUCCESS,

DMACA ERR_INVALID CH, /* Channel is invalid. */
DMACA ERR INVALID ARG, /* Parameters are invalid. */
DMACA ERR INVALID HANDLER ADDR, /* Invalid function address is set, */
/* and any previous function has been unregistered. */
DMACA ERR_INVALID COMMAND, /* Command is invalid. */
DMACA ERR NULL PTR, /* Argument pointers are NULL. */
DMACA ERR BUSY, /* Resource has been locked by other process. */

DMACA ERR SOFTWARE REQUESTED,
/* DMA transfer request by software has been generated already, */
/* so that cannot execute command. */
DMACA ERR_SOFTWARE REQUEST DISABLED,
/* Transfer Request Source is not Software. */
DMACA ERR_INTERNAL /* DMACA driver internal error */
} dmaca return t;
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RXZ7731) DMA O FB—5 DMACA #liHI€E 2 —IL

Firmware Integration Technology

211 aA—JLNvHE#

RKEY 22—/ TiE, BBEKRTEVIAL, BLOZ Ry —THRER TE O IALRNRELZZ A I 7T,
—PNHRE LT a— NNy 7 AL ET,

a— 3y 7 BB O FET 13.6 R_DMACA Int_Callback()] ZZ& ML T 7Z&E 0y,

2.12 FITEYa—)L0BmMAE

AREV2a—MI, FHTL270 V=7 NTEIZEBNMTH20ERHY £9, /L3P A TIL, Smart
Configurator Z £/ L7=(1). R)DBMIFiEAHELE L T\ 9, 7272 L. Smart Configurator X, —#5D RX 7
NAADHYFR—FLTHWET, AR — FINTHRDRX T3] RZDONTIHQR), @)DFiEEMHL T
<IEEW,

(1) e?studio =T Smart Configurator Z /] L T FIT £ = —/L &8I 556
e? studio ¢ Smart Configurator Z{£ ] L T, HEMIC2—HF 7o =7 MIFIT €Y 22— /L &80
LET, dEfix, 77V —3v 3> /—1 [Renesase?studio A~—h a7 4 7L —X% 22—
P—H 4 K (R20AN0451)] #ZML T 72 &0,

(2) e?studio =T FIT Configurator ZfE ] L T FIT €Y = — /L ZBIN$ 256
e? studio @ FIT Configurator Z#fH LT, BENIC=—HF 7 a2 =7 MIFIT €Y 2 —/L&BMNT
L ENTEET, G, 77V —var/—b [RX 773U e?studio [ZFAGAT 71k
Firmware Integration Technology (RO1AN1723)] =&ML T 72 &0,

(3) CS+ LT Smart Configurator % fE/H L C FIT ¥ 2 — V& BIIT 556
CS+ LT, A¥» K7 v kil Smart Configurator Zf/H L C, HEWIC—F 7T =7 NI FIT
EFEVa—AEBIMUET, ML 77V 5 —3 3/ — | [Renesase?studio A~—h « 2
T4 T —H a—P A R (R0AN045L)] ZBHLTL 72 E0,

(4) CS+LETFRITEY 2—A%BINT 554
CS+ET, FEIT2—VFuPxZ MCFRTEY2a—AZBMLET, X, 77V r—a >
J—hF IRX 77 IV CSHIHMAIATeFE Firmware Integration Technology (RO1AN1826)] % %
LTLEE0,
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

3. APl %

3.1 R_DMACA_Init()

DMAC N E &R 2 ¥ b3 2 B¢,

Format
void R_DMACA _Init(void)

Parameters
L

Return Values
L

Properties
r_dmaca_rx_if.h {27 v h ¥ A4 THES SN TWET,

Description

% DMAC F v /U R (WEBIE#R) 2081 L £7,

F£72. % DMAC 5168 THIV AR ik = 2 r— 7 #& THI V) jAZ (DMACOI, DMAC1I, DMAC2I,
DMAC3I, DMACT741) Hd =z —n Ny 7 B OB &k %2 2 THEFR L £ 9, DMAC #2254 THI 0 IAZ HRik—
R =T R TEI 0 AR ZENT 559613, FATZ R_DMACA_Init()B8% & 3247, %o
R_DMACA_Int_Callback()BI$ T a—/18 v 7 B A B4 L T 72 &0,

Reentrant
B BHF ¥ IANL YTy Ty MNIARAEETT,

Example
#include "r dmaca rx if.h"

/* DMACA driver ZMH¥ 28413, KAIC R DMACA Init () BEEZFEITLTIEEW */
R DMACA Init();

Special Notes:
AT 285G, ROCFEITLTKEIS N, "— Ry =Tty N7 v FRHIFATT D5 2 & 2T L £,
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

3.2 R_DMACA_Open()
DMACAFIT & ¥ = —/v® APl 24 5. R_DMACA Init()RE% = — #1242 B%cc 1,

Format
dmaca_return_t R_DMACA_Open(
uint8_t channel

)

Parameters
channel

DMAC F ¥ RNV & &

Return Values

DMACA_SUCCESS [* Successful operation */
DMACA_ERR_INVALID_CH /* Channel is invalid. */

DMACA_ERR_BUSY /* Resource has been locked by other process. */
Properties

r_dmaca_rx_ifh 27 e ¥ A4 TESSNTWET,

Description

5%z channel THEE L72 DMAC F ¥ /L& 1 v ZIREETICRRE L2, O E L1,

DMAC DEY 2— LA kv 7 &2 L, DMAC OEBZ7Fa LE9, F£7=, $5E L7 DMAC ¥ R/ DL

BRI L O 2 7 24181k L £,

Note 1 : DMACAFIT EVa—JLIE, rbsp DT 74 DOV I EEEFRALET., TDH, EERT
BFICIE, ¥EE L1z DMAC Fr A0y JRKREICHEY ET,

Reentrant
BB F vzt ) b7 MIARETT,

Example
#include “r dmaca rx if.h”
volatile dmaca return t ret;

ret = R _DMACA Open (DMACA CHO) ;

Special Notes:
L
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

3.3 R_DMACA_Close()
AT D DMAC F ¥ VD YV — 2 Z Bl 2Bl 4 5 BT,

Format
dmaca_return_t R_DMACA_Close(
uint8_t channel

)

Parameters
channel

DMAC F ¥ RNV & &

Return Values

DMACA_SUCCESS [* Successful operation */
DMACA_SUCCESS_OTHER_CH_BUSY  /* Successful operation. Other DMAC channels are locked. */
DMACA_SUCCESS _DTC_BUSY /* Successful operation. DTC is locked.*/
DMACA_ERR_INVALID_CH [* Channel is invalid. */

DMACA_ERR_INTERNAL /* DMACA driver internal error */

Properties

r_dmaca_rx_ifh 27 e ¥ A4 TESSNTWET,

Description

51%% channel THE L7- DMAC F v ®/Lv 0w 71 2% L. F855E L 72 DMAC F v /L ® DMA B&ik# ]

(DTE)E'y & 27 U7 L, DMABRIEZZEIESEE T, £7o. &F ¥ %D DMAC O 1 7 BigEr ST

5EE1E. DMAC BifEFFAI(DMST)E >~ F %227 U 7 L DMAC OB 2% 1k S8 £,

EBIC, DTCOu v 7 MERESHLTWH AL, DMAC &£ DTCA#EY 2—/L A by FPIREEZ ICREL £

R

Note 1 : DMACAFIT EVa—JLIE, rbsp DT 74 DOV HEEEFRALEST., TDEH, EELRT
BrIZ(E, $87E L= DMAC F v RIAO Y Y ERIREIZR Y ET,

Note 2 : DMAC HEY 21— IR Fy THREEY FEDICAESA—ILRA MY THREEY FAAEBTHST1=
O, DTCOR Y IRELFERL, EPa2—ILRA MYy TREICKRELFT., EG#HFa—Y—-—X<7=
ATIL N—FOzT7HRO DEEBHIEREKE 258, )

BB, FHTIESI—ILOHEAEDLEIZE ST LTOEBYMIBAEEZLEZ TS,

DMAC il DTC il IR R E
DMACAFIT EYa—JL DTCFITESa—I Case 1 #3518
(A HEERIEEEER . (B HEERIEEER.
DTC M Ay 7 {KAEFEERBE DMAC @ B v 7 Ik REFE R T RE
Z=p) A)
-GN Case 2 588
R01AN2063JJ0105 Rev.1.05 Page 13 of 33
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

Case1:r bsp DT 74/ bDry 7i#EEZMHA L, DTC % DTC FIT £ ¥ = — /" THl#H

r bsp DF 73 hdnr -y JHEREZFIH L T DMAC OL£F ¥ XL a vy 7 & DTC O ua v 7 MMk & Tu

AL xR L, DMACYEY a— LA My 7P LET,

Note 1 : DTCFIT €2 a—/LA, DMAC OBy VIKELRER L. EPa—ILR by THlEHgEEEZHE O &
NEHTY,

Case 2 : LEEUSOHIBEDSGES
2—HHEYHTDMAC OLEF v 2Ly 7 fEEIRAEL DTC v v 7 fREREE (S Tninz L) %
EBLTLEEY, DMACAFIT BV 2 — L TlE, #0700 AE L TWET,

r bsp OF 7 /v b v 7 EEREEFEH L7220 A1E. r_dmaca_rx_target.c 7 7 A /LN D
r_dmaca_check_DMACA_DTC_locking_byUSER()B%k?>/* do something */1T D112 DMAC &F ¥ /L D
oy ZARAEE DTC Oy ZIREEZ MR T 27 0n 77 Aaitib LT IZ30,

rbsp D7 74 houy JiEEREERT 555 TH>Th, DTCFIT ¥ 2 — /L& 8312 DTC %l
L TWAEAIE, r_dmaca_rx_target.c 7 7 1 /LN ® r_dmaca_check_DTC_locking_byUSER()E8%t™/* do
something */ 1TD#%IZ DTC O r v ZIRKEBAERT 27 17 7 L& IR L T EE W,

723, r_dmaca_check_ DMACA DTC locking byUSER()Bd%x % L < i
r_dmaca_check DTC_locking_byUSER()ES%kPD R v fiEi%. LA T dmaca_chk_looking_sw_t il & L T< 72
é I/ \O

dmaca_chk_locking_sw_t %l
DMACA ALL CH UNLOCKED AND DTC_ UNLOCKED
/* All DMAC channels and DTC are unlocked.

*/
DMACA ALL CH UNLOCKED BUT DTC LOCKED

/* All DMAC channels are unlocked, but DTC is locked.
*/
DMACA LOCKED CH EXIST /* Other DMAC channels are locked.
*/

Reentrant
BIBbF vzt ) b7 MIARETT,

Example
#include “r dmaca rx if.h”
volatile dmaca return t ret;

ret = R DMACA Close (DMACA CHO) ;
if (DMACA_SUCCESS = ret)

{
/* do something */

}

Special Notes:

DTC FIT &Y = — /L& HE 712 DTC Z#l#HT 5256, ABEKa—ICLVEY 2 — LA by TIREBICH
EENRNEHIC, DTC ORI AEZE L, DTCOu v 7 B0 v 7 A2 H1# LT 72 &, DTC
HRERR ERFICIT, DTC MBI L TWARWREETH > Th e v 7 REEZ R TAMNEN S H Z L ITEE LT

<IEEW,

RO1AN2063JJ0105 Rev.1.05 Page 14 of 33
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RXZ77=31)

DMA 2> hE—5 DMACA #IIHIEY 2 —IL
Firmware Integration Technology

3.4

R_DMACA_ Create()

DMAC DL VA X FRE LB HER A2 FZET D% T,

Format

dmaca_return_t R_DMACA_Create(
uint8_t channel,
damca_transfer_data_cfg_t * p_data_cfg

Parameters
channel

DMAC F v L& 75

* p_data_cfg

DMAC #1414 dmaca_transfer_data_cfg_t #1&E(AD R A o &

dmaca_transfer_data_cfg_t #&&A 2 N EREM (1/4)

Bk A N

BB

RIEE

REAR

transfer_mode

Transfer Mode

DMACA_TRANSFER_MODE_NORMAL

Normal transfer

DMACA_TRANSFER_MODE_REPEAT

Repeat transfer

DMACA_TRANSFER_MODE_BLOCK

Block transfer

repeat_block_side

Repeat Area in
Repeat or Block
Transfer Mode

DMACA_REPEAT_BLOCK_DESTINATION

The destination is specified as the
repeat area or block area.

DMACA_REPEAT_BLOCK_SOURCE

The source is specified as the
repeat area or block area.

DMACA_REPEAT_BLOCK_DISABLE

The repeat area or block area is
not specified.

data_size Transfer Data Size | DMACA_DATA_SIZE_BYTE 8-bit
DMACA_DATA_SIZE_WORD 16-hit
DMACA_DATA_SIZE_LWORD 32-bit
act_source DMACA Activation | lodefine.h 77 1 JLDFIZERDFEL ' X ~ enum_ir ® | DMAC EBIER & § HE Y AHAN
Source AN HAEE
request_source DMACA Transfer DMACA_TRANSFER_REQUEST_SOFTWARE Software

Request Source

DMACA_TRANSFER_REQUEST_PERIPHERAL

Interrupts from peripheral modules
or external interrupt input pins.

dtie_request

Transfer End
Interrupt Request

DMACA_TRANSFER_END_INTERRUPT_DISABLE

Disables the transfer end interrupt
request.

DMACA_TRANSFER_END_INTERRUPT_ENABLE

Enables the transfer end interrupt
request.

esie_request

Transfer Escape
End Interrupt
Request

DMACA_TRANSFER_ESCAPE_END_INTERRUPT
DISABLE

Disables the transfer escape end
interrupt request.

DMACA_TRANSFER_ESCAPE_END_INTERRUPT_E
NABLE

Enables the transfer escape end
interrupt request.

rptie_request

Repeat Size End
Interrupt Request

DMACA_REPEAT_SIZE_END_INTERRUPT_DISABL
E

Disables the repeat size end
interrupt request.

DMACA_REPEAT_SIZE_END_INTERRUPT_ENABL
E

Enables the repeat size end
interrupt request.

RO1AN2063JJ0105 Rev.1.05
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RXZ77=31)

DMA 2> hE—5 DMACA #IIHIEY 2 —IL
Firmware Integration Technology

dmaca_transfer_data_cfg_t #&&A 2 N ERIEME (2/4)

BigEk A N

A

REE

RERE

sarie_request

Source Address
Extended Repeat
Area Overflow
Interrupt Request

DMACA_SRC_ADDR_EXT_REP_AREA_OVER_INTE

RRUPT_DISABLE

Disables an interrupt request for an
extended repeat area overflow on
the source address

DMACA_SRC_ADDR_EXT_REP_AREA_OVER_INTE

RRUPT_ENABLE

Enables an interrupt request for an
extended repeat area overflow on
the source address

darie_request

Destination
Address Extended
Repeat Area
Overflow Interrupt
Request

DMACA_DES_ADDR_EXT_REP_AREA_OVER_INTE

RRUPT_DISABLE

Disables an interrupt request for an
extended repeat area overflow on
the destination address

DMACA_DES_ADDR_EXT_REP_AREA_OVER_INTE

RRUPT_ENABLE

Enables an interrupt request for an
extended repeat area overflow on
the destination address

src_addr_mode

Address Mode of
Source

DMACA_SRC_ADDR_FIXED

Destination address is fixed.

DMACA_SRC_ADDR_OFFSET

Offset addition

DMACA_SRC_ADDR_INCR

Source address is incremented

DMACA_SRC_ADDR_DECR

Source address is decremented

src_addr_repeat_
area

Source Address
Extended Repeat
Area

DMACA_SRC_ADDR_EXT_REP_AREA_NONE Not specified
DMACA_SRC_ADDR_EXT_REP_AREA_2B 2 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_4B 4 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_8B 8 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_16B 16 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_32B 32 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_64B 64 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_128B 128 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_256B 256 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_512B 512 bytes
DMACA_SRC_ADDR_EXT_REP_AREA_1KB 1K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_2KB 2K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_4KB 4K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_8KB 8K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_16KB 16K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_32KB 32K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_64KB 64K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_128KB 128K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_256KB 256K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_512KB 512K bytes
DMACA_SRC_ADDR_EXT_REP_AREA_1MB 1M bytes
DMACA_SRC_ADDR_EXT_REP_AREA_2MB 2M bytes
DMACA_SRC_ADDR_EXT_REP_AREA_4MB 4M bytes
DMACA_SRC_ADDR_EXT_REP_AREA_8MB 8M bytes
DMACA_SRC_ADDR_EXT_REP_AREA_16MB 16M bytes
DMACA_SRC_ADDR_EXT_REP_AREA_32MB 32M bytes
DMACA_SRC_ADDR_EXT_REP_AREA_64MB 64M bytes
DMACA_SRC_ADDR_EXT_REP_AREA_128MB 128M bytes

dmaca_transfer_data_cfg_t #&1EK A N LR EM (3/4)
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RXZ77=31)

DMA 2> hE—5 DMACA #IIHIEY 2 —IL
Firmware Integration Technology

BEERA N LR REME BRERNE
des_addr_mode Address Mode of DMACA_DES_ADDR_FIXED Destination address is fixed.
Destination DMACA_DES_ADDR_OFFSET Offset addition
DMACA_DES_ADDR_INCR Destination address is
incremented.
DMACA_DES_ADDR_DECR Destination address is
decremented.
des_addr_repeat_ | Destination DMACA_DES_ADDR_EXT_REP_AREA_NONE Not specified
area Address Extended | DMACA_DES_ADDR_EXT_REP_AREA_2B 2 bytes
Repeat Area DMACA_DES_ADDR_EXT_REP_AREA_4B 4 bytes
DMACA_DES_ADDR_EXT_REP_AREA_8B 8 bytes
DMACA_DES_ADDR_EXT_REP_AREA_16B 16 bytes
DMACA_DES_ADDR_EXT_REP_AREA_32B 32 bytes
DMACA_DES_ADDR_EXT_REP_AREA 64B 64 bytes
DMACA_DES_ADDR_EXT_REP_AREA 128 128 bytes
DMACA_DES_ADDR_EXT_REP_AREA 256B 256 bytes
DMACA_DES_ADDR_EXT_REP_AREA 512B 512 bytes
DMACA_DES_ADDR_EXT_REP_AREA 1KB 1K bytes
DMACA_DES_ADDR_EXT_REP_AREA 2KB 2K bytes
DMACA_DES_ADDR_EXT_REP_AREA 4KB 4K bytes
DMACA_DES_ADDR_EXT_REP_AREA 8KB 8K bytes
DMACA_DES_ADDR_EXT_REP_AREA_16KB 16K bytes
DMACA_DES_ADDR_EXT_REP_AREA 32KB 32K bytes
DMACA_DES_ADDR_EXT_REP_AREA 64KB 64K bytes
DMACA_DES_ADDR_EXT_REP_AREA 128KB 128K bytes
DMACA_DES_ADDR_EXT_REP_AREA 256KB 256K bytes
DMACA_DES_ADDR_EXT_REP_AREA 512KB 512K bytes
DMACA_DES_ADDR_EXT_REP_AREA_1MB 1M bytes
DMACA_DES_ADDR_EXT_REP_AREA 2MB 2M bytes
DMACA_DES_ADDR_EXT_REP_AREA 4MB 4M bytes
DMACA_DES_ADDR_EXT_REP_AREA 8MB 8M bytes
DMACA _DES_ADDR_EXT_REP_AREA_16MB 16M bytes
DMACA _DES_ADDR_EXT_REP_AREA_32MB 32M bytes
DMACA _DES_ADDR_EXT_REP_AREA_64MB 64M bytes
DMACA_DES_ADDR_EXT REP_AREA 128MB 128M bytes
offset_value Offset value for 32bit data Note:

DMA Offset
Register (DMOFR)

00000000h to 00OFFFFFFh (0 bytes to (16M-1) bytes)
FF000000h to FFFFFFFFh (-16M bytes to -1 byte)
Note:

Setting bits 31 to 25 is invalid. A value of bit 24 is
extended to bits 31 to 25.

Offset addition can be specified only for DMACO.
With R_DMACA_Create() function, setting this data is
invalid except DMACO.

Offset subtraction can also be
realized by setting a negative
value.

In this case, the negative value
must be 2’s complement.

interrupt_sel

Configurable
Options for
Interrupt Select

DMACA_CLEAR_INTERRUPT_FLAG_BEGINNING_T
RANSFER

At the beginning of transfer, clears
the interrupt flag of the activation
source to 0.

DMACA_ISSUES_INTERRUPT_TO_CPU_END_OF _
TRANSFER

At the end of transfer, the interrupt
flag of the activation source issues
an interrupt to the CPU.

dmaca_transfer_data_cfg_t #&iE A 2 N L REME (4/4)
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RXZ77=31)

DMA O~ FB—5 DMACA 1€ a2 —)L

Firmware Integration Technology

BERA N LB BREME BREAR
*p_src_addr Start Address of 32bit data Source address
Source 00000000h to OFFFFFFFh (256M bytes)
FO000000h to FFFFFFFFh (256M bytes)
*p_des_addr Start Address of Note: Destination address
Destination Setting bits 31 to 29 is invalid. A value of bit 28 is
extended to bits 31 to 29.
transfer_count Transfer Count 32bit data [Normal Transfer Mode]
[Normal Transfer Mode] This data is set to DMCRAL
00000001h to 0000FFFFh register.
When the setting is 0000h, no specific number of [Repeat Transfer Mode or Block
transfer operations is set (free running mode) Transfer Mode]
[Repeat Transfer Mode or Block Transfer Mode]. This data is set to DMCRB register.
00000001h to 00001000h
block_size Repeat Size or 16bit data [Normal Transfer Mode]
Block Size [Normal Transfer Mode] Invalid
Invalid [Repeat Transfer Mode or Block
[Repeat Transfer Mode or Block Transfer Model]. Transfer Mode]
00000001h to 0000400h This data is set to DMCRAL
register and DMCRAH register.

Return Values
DMACA_SUCCESS
DMACA_ERR_INVALID _CH
DMACA_ERR_INVALID ARG
DMACA _ERR_NULL_PTR

Properties

[* Successful operation */

/* Channel is invalid. */

[* Parameters are invalid. */

/* Argument pointers are NULL. */

r_dmaca_rx_if.h i7" v b ¥ A4 THES SN TWET,

Description

514> DMAC #1515 # dmaca_transfer_data_cfg_t fi& A2 S ML, 8 E L7 DMAC ¥ RV DL TV A X
ERELET, £/, 2O DMAC F v R VKT 2 ENERN 25 E L £7,

Reentrant

B AF v RZANSLY) T FT 2 MEREETT,

RO1AN2063JJ0105 Rev.1.05
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology
Example

Casel:/ 7 h w7 =7 TDMAC &1+ 3454

#include "r dmaca rx if.h"

dmaca_return t ret;

dmaca_ transfer data cfg t td cfg;
uint32 t src = 1234;

uint32 t des[3];

/* Operation — No Extended Repeat Area Function and No Offset Subtraction */

/* Source

address 1is fixed

* Transfer data size is 32-bit (long word).
* DMAC transfer mode is Repeat mode & Source side is repeat area

* At the
source to

beginning of transfer, clear the interrupt flag of the activation
0.

* Transfer Request source is software. */

/* Set Transfer data configuration. */

td cfg.
td cfg.
td cfg.
td cfg.
td cfg.
td cfg.
td cfg.
td cfg.

transfer mode = DMACA TRANSFER MODE REPEAT;

repeat block side = DMACA REPEAT BLOCK_ SOURCE;

data size = DMACA DATA SIZE LWORD;

act source = (dmaca_activation source t)O0;

request source = DMACA TRANSFER REQUEST SOFTWARE;

dtie request = DMACA TRANSFER END INTERRUPT DISABLE;

esie request = DMACA TRANSFER ESCAPE END INTERRUPT DISABLE;
rptie request = DMACA REPEAT SIZE END INTERRUPT DISABLE;

td cfg.sarie request =

DMACA SRC_ADDR EXT REP AREA OVER INTERRUPT DISABLE;
td cfg.darie request =

DMACA DES ADDR EXT REP AREA OVER INTERRUPT DISABLE;

td cfg.src_addr mode = DMACA SRC ADDR _FIXED;
td cfg.src addr repeat area = DMACA SRC ADDR EXT REP AREA NONE;
td cfg.des addr mode = DMACA DES ADDR INCR;
td cfg.des addr repeat area = DMACA DES ADDR EXT REP AREA NONE;
td cfg.offset value = 0x00000000;
td cfg.interrupt sel = DMACA CLEAR INTERRUPT FLAG BEGINNING TRANSFER;
td cfg.p src_addr = (void *)é&src;
td cfg.p des addr = (void *)des;
td cfg.transfer count =1;
td cfg.block size = 33
/* Call R DMACA Create(). */

ret = R DMACA Create (DMACA CHO, &td cfqg);

Note: td_cfg.request_source A DMACA_TRANSFER_REQUEST_SOFTWARE M54 (DMAC ~MDE5iXE
KITZEVI I T7IZLTULWSEE) . R_DMACA_ Create()B8%I% td_cfg.act_source MR TE % ER

L’i‘a—o

RO1AN2063JJ0105 Rev.1.05
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RX 7731 DMA O FB—5 DMACA #l#HIEa1—IL
Firmware Integration Technology
Case2:JFilEY = —/L'% DMAC EBERX L3 5356 (CMI1 F VAL ZEH L 7241)

#include "r dmaca rx if.h"

dmaca_return t ret;

dmaca_ transfer data cfg t td cfg;
uint32 t src = 1234;

uint32 t des[3];

/* Operation — No Extended Repeat Area Function and No Offset Subtraction */
/* Source address is fixed.

* Transfer data size is 32-bit (long word).

* DMAC transfer mode is Repeat mode & Source side is repeat area

* At the beginning of transfer, clear the interrupt flag of the activation
source to O.

* Transfer Request source is CMI1. */

/* Set Transfer data configuration. */

td cfg->transfer mode = DMACA TRANSFER MODE REPEAT;

td cfg->repeat block side = DMACA REPEAT BLOCK SOURCE;

td cfg->data size = DMACA DATA SIZE LWORD;

td cfg->act source = IR CMT1 CMI1;

td cfg->request source = DMACA TRANSFER REQUEST PERIPHERAL;

td cfg->dtie request = DMACA TRANSFER END INTERRUPT DISABLE;

td cfg->esie request = DMACA TRANSFER ESCAPE END INTERRUPT DISABLE;
td cfg->rptie request = DMACA REPEAT SIZE END INTERRUPT DISABLE;

td cfg->sarie request =

DMACA SRC _ADDR EXT REP AREA OVER INTERRUPT DISABLE;
td cfg->darie request =

DMACA DES ADDR EXT REP AREA OVER INTERRUPT DISABLE;

td cfg->src_addr mode = DMACA SRC ADDR FIXED;
td cfg->src_addr repeat area = DMACA SRC ADDR EXT REP AREA NONE;
td cfg->des addr mode = DMACA DES ADDR_INCR;
td cfg->des addr repeat area = DMACA DES ADDR EXT REP AREA NONE;
td cfg->offset addr = 0;
td cfg->interrupt sel = DMACA CLEAR INTERRUPT FLAG BEGINNING TRANSFER;
td cfg->p src _addr = (void *)é&src;
td cfg->p des addr = (void *)des;
td cfg->transfer count =1;
td cfg->block size = 3;
/* Disable CMIl interrupt request before calling R DTC Create(). */
IR (CMT1,CMI1) = 0;
IEN(CMT1,CMI1) = O;
/* Call R DMACA Create(). */

ret = R DMACA Create (DMACA CHO, &td cfqg);

Special Notes:
L

RO1AN2063JJ0105 Rev.1.05 Page 20 of 33
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RXZ77=31)

DMA O~ FB—5 DMACA 1€ a2 —)L

Firmware Integration Technology

3.5 R_DMACA_Control()

DMAC D EhE 7z HiliHi3 % BI% T3,

Format

dmaca_return_t R_DMACA_Control(
uint8_t channel,
dmaca_command_t command,
dmaca_stat t * p_stat

)

Parameters
channel

DMAC F ¥ X /L& =
command
DMAC filfl =z~ > F

Command

N

DMACA_CMD_ENABLE

DMAC 85 85 A] (F v RILEAIT DMA BREFFATE v b
1)

DMACA_CMD_ALL_ENABLE

DMAC #281Z 57 (DMAC BifEsFaI E v M)

DMACA_CMD_RESUME

DMAC Bxi%: % BB (Fv RJLELI T DMAEEHFAIE Y b
il

DMACA_CMD_DISABLE

DMAC Bxi%: %21t (F v RJLELI T DMA ELEHAIE Y +
i)

DMACA_CMD_ALL_DISABLE

DMAC 281 Z 21t (DMAC BifEsFaI E v M)

DMACA_CMD_SOFT_REQ_WITH_AUTO_CLR_REQ

DMAC 2V 7 bz 7i#EL., VI Oz 7EEEY FA
EOUT

DMACA_CMD_SOFT_REQ_NOT_CLR_REQ

DMAC %2V 7 k7L, VI bz 7EEBEY B
o7 LWL

DMACA_CMD_SOFT_REQ_CLR

VI bz T7REEBEY FEVUT

DMACA_CMD_STATUS_GET

DMAC DR 7—4 A5 E WG

DMACA_CMD_ESIF_STATUS_CLR

EEIRT—TEYRAHTSH(ESIFNES T

DMACA_CMD_DTIF_STATUS_CLR

EERTEIVAH IS TOTIRNZEIUT

* p_stat

DMAC A7 —# A {54 dmaca_stat_t fiE RO R A > X

dmaca_stat_t fEEE A X

BEERA N IR REME BERAE

soft_req_stat Software Request false A software transfer is not requested.
Status true A software transfer is requested.

esif_stat Transfer Escape End | false A transfer escape end interrupt has not been generated.
Interrupt Status true A transfer escape end interrupt has been generated.

dtif _stat Transfer End false A transfer end interrupt has not been generated.
Interrupt Status true A transfer end interrupt has been generated.

act_stat Active Flag of DMAC | false DMAC operation is suspended.

true DMAC is operating.
transfer_count Transfer Count 0000h — FFFFh | The number of normal transfer operations, block transfer
operations or repeat transfer operations

RO1AN2063JJ0105 Rev.1.05
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

Return Values

DMACA _SUCCESS [* Successful operation */
DMACA_ERR_INVALID_CH [* Channel is invalid. */*/

DMACA _ERR_INVALID_COMMAND /* Command is invalid.*/
DMACA_ERR_NULL_PTR [* Argument pointers are NULL. */

DMACA_ERR_SOFTWARE_REQUESTED™"
/* DMA transfer request by software has been generated already. */
DMACA ERR_SOFTWARE_REQUEST_ DISABLED™ [* Transfer Request Source is not Software. */

Notel: DMA YV Z ko z7&EHBE Y b (LT, SWREQbit L#&T) BV ) 7T HHRENIKET., BRIC
SWREQ bit A"1"M1H &2, DMACA_ERR_SOFTWARE_REQUESTED #:RLEd., cOERYE
MRBZFELELT, FIBDOY I bz 7EBERZY I bV 7EBEY FEEV UV THRETE
TLED., FEERSZIMTOATOVEWNVSEEELRHY FT,

Note2 : BnEERZRBLEDa—IILICERELTWWARET, VIV I 7EHICES DMAEEZTERTL K
5 & L1=154&12. DMACA_ERR_SOFTWARE_REQUEST DISABLED &L %9,

Properties
r_dmaca_rx_if.h {278 h ¥ A4 THES SN TWET,

Description
<DMACA _CMD_ENABLE a< > KuLE>

DMA 23557 AI(DTE)E Y h&E v ML, f5E L7z DMAC F ¥ /L DERIEZFFA] L £,
<DMACA_CMD_ALL_ENABLE a< > KAL¥E>

DMAC E){EZFF(DMST)E > h &+~ kL., DMAC #&EiZ T L7,
<DMACA _CMD_RESUME a1 < > K>

DMA #5657 R[(DTE)E > R & & > b L, 45 L72 DMAC F v /L O#EEZ FEBH L £ 97,
<DMACA_CMD_DISABLE a7 > FALHE>

DMA #5657 RI(DTE)E > R 227 U 7 L, 45/E L7 DMAC F v RV O#REZEE R L £,

DMAC #2342 1T 2355 DMAC DL P A X R EXEET 255 L E T,
<DMACA_CMD_ALL_DISABLE a1 < > R{LiE>

DMAC #h{E7F r[(DMST)E > b2 2 U7 L, DMAC @iz %51k L&,

DMAC #5254 I3 25 DMAC DL VAR EAXLEETHHSITHEM L ET,
<DMACA_CMD_SOFT_REQ WITH _AUTO_CLR_REQ < FALIE>

SWREQ bit # H#) 7 U 74 55 E(CLRS bit=0)Ic L, Y7 bV =712 X5 DMAFEEER AL E,
<DMACA _CMD_SOFT_REQ NOT _CLR_REQ <Y FiLE>

SWREQ bit # H#E1 7 U 7 LZRWFRE(CLRS bit=1)IZ L. Y7 ;7 =72 K% DMA kR34 L %
R
<DMACA_CMD_SOFT_REQ CLR <Y FiniE>

FRE L7 DMAC F+ %/L» SWREQbit Z#27 U 7 L £,
<DMACA_CMD_STATUS_GET o< FniE>

fEE L7z DMAC F ¥ RV D AT — 2 A EREZ LI D p_stat 3" T 7 RLANFEZ AL ET,
<DMACA_CMD_ESIF_STATUS_CLR a< > FLE>

FRE L7 DMAC T ¥ RV DIRET A —7EI VAR 7 Z J(ESIF) 227 V7 LET,
<DMACA_CMD_DTIF_STATUS CLR a7 Y Ku#E>

B L 7= DMAC F % RV DA THEIV AL 7 5 7 (DTIF)Z 2 U 7 LET,

Reentrant
BB F v 2 Anb) 2 F T2 MIRRETT,
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RXZ7731) DMA O FB—5 DMACA #liHI€E 2 —IL

Firmware Integration Technology

Example
Case1:Y 7 b7 =7 T DMAC &&3 354

#include "r dmaca rx if.h"

dmaca_return t ret;
dmaca_ stat t dmac_ status;

/* Call R DMACA Control().
Enable DMAC transfer. */
ret = R_DMACA Control (DMACA CHO, DMACA CMD ENABLE, &dmac_status);

/* Call R DMACA Control().
DMAC Software request flag set & request flag is cleared automatically. */
ret = R DMACA Control (DMACA CHO, DMACA CMD SOFT REQ NOT CLR REQ,
&dmac_status);
if (DMACA SUCCESS != ret)
{

/* do something */

/* DMAC transfer end check */

do
{
ret = R DMACA Control (DMACA CNO, DMACA CMD STATUS GET, &dmac_status);
if (DMACA_SUCCESS = ret)
{
/* do something */
}
}while( false == (dmac_status.dtif stat));
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RXZ7731) DMA 2> hE—5 DMACA #IIHIEY 2 —IL
Firmware Integration Technology
Case 2:/5i0E Y= —/L % DMAC BEIER & T 554 (CMI1 B VAL ZEH L7-F])

#include "r dmaca rx if.h"

dmaca_return t ret;
dmaca_ stat t dmac_ status;

/* Disable CMI1 interrupt request before calling R DTC Control(). */
IR (CMT1,CMI1) = 0;
IEN (CMT1,CMI1) = O;

/* Call R DMACA Control().
Enable DMAC transfer. */
ret = R_DMACA Control (DMACA CHO, DMACA CMD ENABLE, &dmac_status);

/* Enable CMI1 interrupt request before calling R DTC Create(). */
IEN (CMT1,CMI1) = 1;

/* DMAC transfer end check */

do
{
ret = R DMACA Control (DMACA CNO, DMACA CMD STATUS GET, &dmac status);
if (DMACA SUCCESS != ret) - a B
{
/* do something */
}
}while( false == (dmac_status.dtif stat));

Case 3: 52 Case1 X Case2 DALFIZHE T DMAC Bt 2k £ /- 13 H BT 254

/* B THIUIH VP AZREMAZE (R_DMACA Create () FEEIR) */
ret = R_DMACA Control (DMACA CHO, DMACA CMD RESUME, &dmac_status);

Case 4: L3 Case1 X° Case2 DALF#IZ DMAC k% & T+ 354

/* BRI TEIVIAZRTZ Z 77 0T */

ret = R DMACA Control (DMACA CHO, DMACA CMD DTIF STATUS CLR, &dmac_ status);

/* TeB, BRET A — T TEID AL E G LTV 241X DMACA CMD ESTF STATUS CLR 2v Y
R TR A —T R TRIVIABRT Z 767 VT T 5, */

/* ret = R DMACA Control (DMACA CHO, DMACA CMD ESIF STATUS CLR, &dmac_status);
*/
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

( DMAC H 5D EIYAHER >

v

AT —BAEHEIRE Command: DMACA_CMD_STATUS_GET
R DMACA_Control() YA AHBZRDORERE. Bnk B

/Y

BEREIRT—THRTEIYA
;L

(BraXftie) Command:
DMACA_CMD_RESUME

DMAC irix#HMH
R DMACA _Control()

v

( AR >

;L
(EmE—BiEL)

AR T BV A

AaY
(BE—B &)

\ 4 A 4

EERTEIVIA# TSV E AT R —TTEY
2907 AHITSTEIIT
R_DMACA_Control() R DMACA Control()
Command: Command:
DMACA_CMD_DTIF_STATUS_CLR DMACA_CMD ESIF_STATUS_CLR
\ 4

AR TEIYAHTSY
=907
R_DMACA_Control()

Command:
DMACA _CMD_DTIF_STATUS CLR
V< A
AR5 g
A
AR E TS
_____________________ FImazird ( G T >
| BELSZABEEEE !
_____________ e
DMAC Bnik & 5] Command:
R_DMACA _Control() DMACA_CMD_ENABLE
v
A ¥: FEL A XL DMAC MEILIREEL 1 B 18D . FiT=-13
( #5115 8% B A > DMAC DEBER(TZ (T FONEL A,

3.1 DMAC B5iE#8 T F f= (L HE GBS D AL IR )

Special Notes:

DMAC F ¥ /L 4~T7 ZAEH L, 222, VAL TR TRHLEZIT I GG, BEE THIV AL Rk X
TR TEIVIABH =Ny 7 B ERWT, R A —7E AR T T Z(ESIF) S L < IFHREK T
EVIABT7 T 7 DTIF)Z 27 V7 LT &0,
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RXZ7731) DMA O FB—5 DMACA #liHI€E 2 —IL

Firmware Integration Technology

3.6 R_DMACA _Int_Callback()
DMAC H25#& THI D JA S HRIET A — T & TR AR ] 70—y 7 BI%0E B89 2 BIE T,

Format

dmaca_return_t R_DMACA_Int_Callback(
uint8_t channel,
void * p_callback

Parameters
channel

DMAC F v L& 75

* p_callback
DMAC #2354 T8IV A A HRik = X r — 7R TEI D IABIFEAERFZ 2 — L S D BB~ DR A &

Return Values

DMACA_SUCCESS [* Successful operation */
DMACA_ERR_INVALID_CH [* Channel is invalid. */
DMACA_ERR_INVALID_HANDLER_ADDR /* Invalid function address is set. */

Properties
r_dmaca_rx_if.h {27 v b ¥ A4 THES SN TWET,

Description

FEIE L72F ¥ xR/ D DMAC $2358& THIV iAF Rk = A — 79 TEIV IAB I 22— v 7 RS A Bk
LFEF, FIT_NO_FUNC <° NULL 32— "y 7 D5 ¥ L L TEINGE, BEEOa— "y 7 B

BB RIR SN E T,

%£7-. DMACA_ERR_INVALID_HANDLER_ADDR 23K » 72356, Bk D 22— L% 7 BB T8 Gk R
SNET,

Note : A—JL/ NV VBEHBDEIH. RYBNDEE L H void B[CLTLZELY,

Reentrant
BB TF v R2ANB) 2 F T2 MIRRETT,

RO1AN2063JJ0105 Rev.1.05 Page 26 of 33
2017.07.31 RENESAS



RXZ7731) DMA O FB—5 DMACA #liHI€E 2 —IL

Firmware Integration Technology

Example
#include "r dmaca rx if.h"

dmaca_return t ret;

/* DMACA driver AT 2%E1%, BT 1 E/21 R_DMACA Init ()BIEAEFITL TS ZE W */
R _DMACA Init();

/* DMACOI IV IAZD m—rSy 7 B (B« PS4 & dmac0i_callback & L723GE) 28T 5
*/
ret = R_DMACA Int Callback (DMACA CHO, (void *)dmacOi callback);
if (DMACA SUCCESS != ret)
{
/* do something */
}

Special Notes:
L
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RXZ7731) DMA O FB—5 DMACA #liHI€E 2 —IL

Firmware Integration Technology

3.7 R_DMACA_Int_Enable()
DMAC $55f& THI 0 JA R HRIET R r — T & T HI D JAR 275 Al 5 RS T,

Format

dmaca_return_t R_DMACA _Int_Enable(
uint8_t channel,
uint8_t priority

Parameters
channel

DMAC F v L& 75

priority
DMAC HEEH& THEI D iAA Rk = R r — T3 TEI D A B OE| ) A B L~ L

Return Values

DMACA_SUCCESS [* Successful operation */
DMACA_ERR_INVALID_CH [* Channel is invalid. */
Properties

r_dmaca_rx_ifh 27 e ¥ A4 TESSNTHET,

Description
FRE L7 TF v /LD DMAC H5i&#& THIV A D Bk 2 — 7R THEIV AR 23R L £,

Reentrant
BB F v 2 unb ) b7 2 MEARETY,

Example
#include "r dmaca rx if.h"

dmaca_ return t ret;

/*F % X)L 0 D DMAC BREHE THI D AL HRE T X7 — 7 THI D IAZ (DMACOT) ZF| 0 AR B L~ L
10 & LTFFAT */
ret = R_DMACA Int Enable (DMACA CHO,10);
if (DMAC SUCCESS = ret)
{
/* do something */
}

Special Notes:
7L
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RXZ7731) DMA O FB—5 DMACA #liHI€E 2 —IL

Firmware Integration Technology

3.8 R_DMACA_Int_Disable()
DMAC $55f& THI 0 JA R HRIET R r — T & TRV JAR 2 58 1E 2 Bsc T,

Format
dmaca_return_t R_DMACA _Int_Disable(
uint8_t channel,

)

Parameters
channel

DMAC F ¥ RNV & &

Return Values

DMACA_SUCCESS [* Successful operation */
DMACA_ERR_INVALID_CH /* Channel is invalid. */
Properties

r_dmaca_rx_if.h {27 v h ¥ A4 THES SN TWET,

Description
BIE LT v kL0 DMAC H225#& THEIV IAZ /HRik = A — 7R TRV AL 2B IE LU E 3,

Reentrant
B AF v RZANSLY T FT 2 MMEREETT,

Example
#include "r dmaca rx if.h"

dmaca_ return t ret;

/*F % 3V 0 O DMAC BREFE TEID AL Rk = Ay — 7 & TH| U A (DMACOT) #251E */
ret = R _DMACA Int Disable (DMACA CHO);
if (DMACA_SUCCESS = ret)

{
/* do something */

}

Special Notes:
L
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

3.9 R_DMACA_GetVersion()
RIANRDNA=D a AR E BT DR 2% T,

Format
uint32_t R_DMACA_GetVersion(void)

Parameters
L

Return Values

N—=2g3 088 LG2/%7 F : X —iN—=2 53, T2/, 9L F—V—2 3>
Properties

r_dmaca_rx_ifh 27 e h ¥ A4 TESSNTWET,

Description
N=Va AFHREELET,

Reentrant
Wb Fyxmb) o b7 MIAfRETT,

Example
uint32 t version;
version = R DMACA GetVersion();

Special Notes:
L

4. IHFERRTE
DMACAFIT ¥ = — VidimF &2 A L2V, S ERARETY,
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RXZ77=31)

DMA O~ FB—5 DMACA 1€ a2 —)L

Firmware Integration Technology

5. f{+&
51  EMEREZRIRIR

* 51 ICEMEMERAITZ R LET,

AFVHA L 127 A RANEORE] OF 7 /0 bRELZBR LIZGEOMTT, BRI 2 ERIC
L0 AFY YA TR £T,

#* 5-1 EFRERIREE

I5H AR
RERMRIRE LY TLY bO=9 XE e? studio V6.0.0
Cavi( 3 ILFRH R T LY A=Y X& C/C++ compiler for RX family V.2.07.00

AVNRNAIILAToay HEREREDT 74 FREICUTOA T
3 %EM

-lang = c99
IVTATY EvyS I oT47o /) MLVIVOTATY
Eoa—-I)LON—D3 Y Ver.1.05

FEAR— K

Renesas Starter Kit for RX231 (E 4 : ROK505231SxxxBE)
Renesas Starter Kit for RX64M (E 4 : ROK50564MSxxxBE)
Renesas Starter Kit for RX65N (24 : RTK500565NSxxxxxBE)
Renesas Starter Kit for RX65N-2MB (&4 : RTK50565N2SxxxxxBE)
Renesas Starter Kit for RX71M (¥4 : ROK50571MSxxxBE)
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

52 +FITLVaA—TavY
1) Q:AFTEYVa—NETrYxr MUBEIMLE LR, BV RT3 5L TCould not open source
file "platform.h") —Z —33 4L 77,

A:FITEVa—nAn7av=7 MZIELLBIENNTWRWAREERDLD T3, oy b~
OB EE THERLS T2 &0,

o CS+ZFERALTWLSHSE
77V r—var/—hFRX 77U CSHIMAIAT 1L Firmware Integration Technology
(RO1AN1826)

o e?studio ZFEAL TWLHIHE
TV —vary/—kFRX 773U e?studio (ZHLAIAT 5L Firmware Integration
Technology (RO1AN1723) |

Flo. RRTEY 2—VE2EHT 56, A— KPR — Xy 7r—Y FIT £Y2—/1(BSP £
Va—Wb T uaves MIEBMNTAMNERSY £9, BSPEY 22— VOBMFIEX, 77V
r—vav/)—h [R—=FKPFR— Ry r—F 22—/ (RO1IANL6SS) | #5M L T2 S
U,

(2) Q: AFITEYa—NE27ua=r MUBIMLELEN, B RFETTSHE [This MCU is not
supported by the current r_dmaca_rx module.] =Z —2FELET,

A: BIMLEZFTEY 2= Ra—FTal=l hOX =7y hT 8 ATk L TWR WA gENE
NHVET, BIMLEFITEY 2= LORET AL AR LTI,
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RX 7731 DMA 31> hA—3 DMACA #lfEI€EY 2 —IL
Firmware Integration Technology

6. SELRZTALEL

2—P—AXv=aT )L N— 7T
(EFRE LR A 27 ha=d AR—LX—UNH AFLTLZEND, )

T ZANT v T T =TI =h=a—A
(EFRE VR A 27 b= AR—LX—UNH AFLTLZEND, )

a—HP—Xv =T BERBE
EFME L FF A L7 hr=g AR—AR—YREAFLTLEEN, )

TOZALT Y TT—FORBIZDNT
FMOT I = ANT v 7T — MIbY EHEA,

R—LR—=T EHR—EAQD
IFHP A LT ha=F AR —L_X—
http://www.renesas.com/
BRIAEE
http://japan.renesas.com/contact/
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RXZ773Y 77Y4s—av/—bk DMAOIY +A—7F
DMACA #l|f#1 € < 2 —JL Firmware Integration Technology

Firmware Integration Technology

Rev. F17H

HETAR

A=

A2 b

1.00 2014.07.31

hRFEIT

1.01 2014.08.29

13 EEF7I)S—2ar/—k ZEM

1.02 2015.01.15

FMERT/INA X [Z, RX71IM #3Bi0,

)

FITESERXa A2k (2. TCSHIH#AALHZE
(RO1AN1826JJ)] #%3i&in,

1.21API D#EE & 1-1 API B33k R_DMACA_Init)Z &R MDILEEIC
#E,

1.2.1 APl OH#EE % 1-1 API 8% R_DMACA _Int_Callback().
R_DMACA_Int_Enable(). R_DMACA _Int_Disable() @ 35BEA##
MR TEIYAH GETIRT—THRTEIYAH] Tl

MRER TEIVAHAH] THoT=,

1.22 BEBRIELE AT YUY A4 X ()RX64M DI5FE & 1-3 EiE
HEEHE FHAAR—F #4£  tlX. Renesas Starter Kit for
RX64M TH > 71=,

1.22 BIFIRIBE AR H A X (2QRX7TIM DIFE  ZiEBMN,

13 &7 IV r—2av/—bk 12, SCIFAYZ Oy Y R#AK Y
VI RAAHIEE D 1 —)L Firmware Integration Technology
(RO1AN2280JJ) #:EMM,

12

3.API 8% R_DMACA Init)% 3.1 1288, TtiZ 35 THo1=.

12

3.1 R_DMACA Init() Description [ZT.

% DMAC F¥#J)L] JlE. TEDMAFY¥RIL] THoT
MBI TEIYAH A ERE IR —THRTEIYAH]  FTlE.
MERER TEIVAH] THoT=,

12

3.1 R_DMACA Init() Special Notes #Z®E L7=, Jtlx ML
TH-o1=,

13

3.2R_DMACA_Open() TR_DMACA_Init)BE%a—/L&IZERYT
H5EHTY, | ;wE. TRWIERTLIEHTT, 1 TH-
1=,

22

3.5 R_DMACA Control() Parameter Command &I[ZT.
DMACA_CMD_ESIF_STATUS_CLR MO NEHE

B IR —TEIYRAAHT ST ([ESIFEY YT Tk, T
EIRT—TEYRHTSTEVYT] THo1=,
DMACA_CMD_DTIF_STATUS_CLR O NE#H

AR TEYRAATSYDTINZES Y71 FTE., TEERT
BlYVAH T ST EDYTI THoT=.

23

3.5 R_DMACA_Control() Description [ZT.
<DMACA_CMD_ESIF_STATUS_CLR a7 > FLEE>
MBRX TR —JEIYRAATSYESIFEY V71 k. T
EIRT—TEYRHTZTEIYT] TH>1=,
<DMACA_CMD_DTIF_STATUS CLR a< > K>
MERERTEIYRAH TSI OTIRZES V7] Tk, TEEKT
BlYRAHTSTED)T]1 THOI=,

25

3.5 R_DMACA_Control() Example Case4 =T
BEETRT—THRTEIYRAAH] i, TEHEEIRT—TEY
A#H] THoT=,

A-1




26 3.5 R_DMACA_Control() Example 3-1ICT
MRE IR —TRTEIYVA#H#] FwE. T&HGEIRT—TEY
A#H] TH-T=,

26 3.5 R_DMACA_Control() Example Special Notes [ZT
&, %Ll TH-o1=,

27 3.6 R_DMACA _Int_Callback() (=T
MRERTEIYAH GEEIRT—TRTEIYAA] T,
MERER TEIVRAH] THoT=,

27 3.6 R_DMACA _Int_Callback() Parematers, Description [ZT
MEERTEYRAH GEEIRT—TRTEIYAH] T,
MERER TEIVAAH] THoT=,

29 3.7 R_DMACA _Int_Enable() =T
MRERTEIYAH GEEIRT—TRTEIYAA] T,
MERER TEIVRAH] THoT=,

29 3.7 R_DMACA _Int_Enable() Parematers, Description. Example
=T
MR TEIYAH GEETIRT—TRTEIYAH] Tl
MRER TEIVAHAH] THoT=,

30 |3.8R_DMACA_Int_Disable() I=T
MR TEIYRAH EGEIRT—TERTEIYAA] Tl
MERER TEIVAAH] THoT=,

30 3.8 R_DMACA Int_Disable() Description, Example [ZT
MR TEIYRAH EGEIRT—TERTEIYAA] Tl
MERER TEIYVAAH] THoT=,

1.03 2015.06.15 1 WMERT/INA R [Z, RX230, RX231 #i&H0,

7 1.2.2 BMEIEEE A EYH M4 X (3RX231 DIBE  ZEM,

8 13 BE7FUy—3>/—+F
DTCEYa—ILDEA FILEEH

1.04 2016.09.30 1 WERT/INA X 12, RX65N ZB,

8 1.2.2 BEIRELE A EY YA X (4RX65N DiFE  %iEH,

11 2.7 5% uint8_t rsv[2];Z &N

13 29 EDa—ILDEMAZE ZEEH.

24 | 3.5 R_DMACA_Control() % dmaca_stat t &K A 2N\
transfer_count Z &0,

28 M 3-1. RAT7—2REWEIMEF [EREEHEG] ZEM,

1.05 2017.07.31 - TREDEDEA MILEEELT=,

- 1.1DMACAFIT £ a—)L &l : Ttl& 1.1 DMACAFIT &
Sa—ILTH-oTt=
TEDEDAXEHBE LT,

- 1.2 DMACA FIT £ 21— /)LDHEE : 7tid 1. DMACAFIT £
Ca—ILOBETH-T=,
THROEFSEZERE LT,

- 5.1 ENERESRIREE - T 1.22 BEIRIBEAE YA ATH-
T=o

- 5. {44} : TlT 4. FEETHo 1=,

6. BERXAAVEL  TESBEFRXAALFTHOT=.
TEOEZFEML T,

24 AT DHEIYRAHARY Z

28 a—FH4 X

s 212FIT 22— ILDEMAE

- 4. BEFETE

A-2




*52 STV a—Fa4y

1 SMET /A RIZ, RX651 ZiB,

4 22 VI b0z T7DEKR Tr_cgc_rx) #HIE,

IRTOBERES S VEHBEL. TLTLORBERICFRELEY.

A-3




HAmCERLOIERE

FIH

T, v A U RARICEAT S A EOREEFRHE] oI LES, FERofFEH EoEE
WZOWTIE, KRRF2 AV MBIV T 7= IAT v 7T — haBB LT EEN,

1.

R E R F DN
[EE] ROEA IR, AL TR O] ICit-> TREEL T E &V,

CMOSHLEL D AN DA B —F 2 A X, —fRIZ, " A E—F L RE > TWET, KA

Ui A BAECIRRE CEVMES B 5 & FHEHGICLY ., LSURLD /A XHEINE L, LSINER CEEE

WRHNTZD . ANER LEBIN THBIELZE ZTRNANH Y £, REREFIZ. AT TR
Vi DMLEE | TR 2 RICIEWVLEE L TS 7E 30,

ERFRABOLE
[EE] BFRBEARNL, ®EOREBIIAE T,

WIRRARHC L, LSIOPRER ORI FHE TH Y | LU A DRECHIT OREITFET
ﬁ‘o

MYty MaF Ty M ROEE, BEEANS Yy SBAAICL S ETOME, T
DIRFEBIZPRFETE E£H A

[FERIC, BT —F Uty MERBEZEM L TY Yy M 5RGOLE, EREANL VY MO
Ip% —EEEICET D E TOMME, T ORBIIFRIETE £HEA,

JHF—TF7 LR (FH%EE) OF7 0 AEL
[EE] VF—T77 FLx (PR8ER) o7 722280 LE1,

7 RV AGEEIC I, R OBEEIERIZEI D TSR TW A Y =TT KL A2 (PRMEEK) 2H0 F
T, TNHDOT RLAET 7 HALREEZOMEIZOWTIE, RIECEEHEADOT, 77EBALZWD
FOILTL7EEN,

28y 7(Z20\T

[EE)] VEy MR, Z0v 0 BNLELEE, VY FEMRLTIEEN,
Ta T LAFETHRO vy 7YV IR, YV 0y I BREE LRIV EZ TS
A

Uty MEE, SRR T (F23MNMRBIRER) 2 W= r vy 7 TEEZ AT 5V AT ATl
say I NTRLRELEE, VY FEREBEL TSN, £, 707 7 A0O@RH THERIEL
(E2IINEBRIREIE) AW vy 71280 B2 55513, YD B vy 7 B+ EEL
THhBEIDEZTLIEEN,

HEMOMEEICONT
[EE] BAORRDMMIEL T 2581%, Ry T L1227 LaHiiali 2 Efi L T< 2 S
AN
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