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r_dtc_rx_if.h, B IO r_dtc_rx_target if.h TRt S T\,

29.1 r_dtc_rx_if.h

/* Short-address mode */

typedef struct st transfer data { /* 3 long words */
uint32 t 1wl;
uint32 t 1w2;
uint32 t 1w3;

} dtc_transfer data t;

/* Full-address mode */
typedef struct st transfer data { /* 4 long words */
uint32 t 1wl;
uint32 t 1w2;
uint32 t 1w3;
uint32 t 1wé4;
} dtc_transfer data t;

/* Transfer data configuration */
/* Moved struct dtc_ transfer data cfg t to r dtc rx target if.h */

typedef enum e dtc command ({

DTC_CMD DTC_ START, /* DTC will accept activation requests. %)
DTC_CMD DTC_ STOP, /* DTC will not accept new activation request. */
DTC_CMD_ACT SRC_ENABLE,

/* Enable an activation source specified by vector number. */

DTC_CMD ACT SRC DISABLE,
/* Disable an activation source specified by vector number. */

DTC CMD DATA READ SKIP ENABLE, /* Enable Transfer Data Read Skip. %)
DTC_CMD DATA READ SKIP DISABLE, /* Disable Transfer Data Read Skip. 5/
DTC CMD STATUS GET, /* Get the current status of DTC. =)
DTC_CMD CHAIN TRANSFER ABORT

/* Abort the current Chain transfer process. %
DTC_CMD SEQUENCE TRANSFER ENABLE /* Enable sequence transfer %)
DTC_CMD SEQUENCE TRANSFER DISABLE /* Disable Sequence transfer */
DTC CMD SEQUENCE TRANSFER ABORT /* Abort sequence transfer =

} dtc_command t;
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2.9.2 r_dtc_rx_target_if.h

dtc_transfer_data_cfg_t (% DTC @ IP Version | KX D EFTA R 97,

(1) DTCaMig&

typedef struct st dtc transfer data cfg {

dtc transfer mode t
dtc _data size t

dtc_src addr mode t
dtc chain transfer t

transfer mode; /* DTC transfer mode */
data size; /* Size of data %)
src_addr mode; /* Address mode of source %)

chain transfer enable;
/* Chain transfer is enabled or not */

dtc chain transfer mode t chain transfer mode;

dtc _interrupt t

/* How chain transfer is performed */
response interrupt;
/* How response interrupt is raised */

dtc repeat block side t repeat block side;/* Side being repeat or block */

dtc dest addr mode t
uint32 t
uint32 t
uint32 t
uintle t

uintleé t
} dtc_transfer data cfg t;

(2) DTCb MigA

dest addr mode; /* Address mode of destination*/
source addr; /* Start address of source %)
dest addr; /* Start address of destination %)
transfer count; /* Transfer count %)

block size;
/* Size of a block in block transfer mode */
rsv; /* Reserve bit *x/

typedef struct st dtc transfer data cfg {

dtc transfer mode t
dtc data size t

dtc_src addr mode t
dtc chain transfer t

transfer mode; /* DTC transfer mode */
data size; /* Size of data =)
src_addr mode; /* Address mode of source %)

chain transfer enable;
/* Chain transfer is enabled or not =y

dtc chain transfer mode t chain transfer mode;

dtc interrupt t

/* How chain transfer is performed %)
response interrupt;
/* How response interrupt is raised %y

dtc repeat block side t repeat block side;/* Side being repeat or block */

dtc dest addr mode t
uint32 t
uint32 t
uint32 t
uintl6 t

uintleé t
dtc write back t

dest addr mode; /* Address mode of destination*/
source addr; /* Start address of source =)
dest addr; /* Start address of destination %)
transfer count; /* Transfer count */
block size;

/* Size of a block in block transfer mode =)
rsv; /* Reserve bit =)

writeback disable;

/* Transfer information writeback is enabled or not */

dtc sequence end t

sequence_ end;
/* Sequence transfer is continued or end %)

dtc refer index table t refer index table enable;

dtc disp add t

/* Index table reference is enabled or not */
disp add enable;

/* Displacement value is added to the source address or not */

} dtc transfer data cfg t;
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210 RY1{E

API BB RVEZ R LET, ZOFERITAPI O e M ¥ A4 7HES L & BT r_dte_rx_if.h Tilfii s
hTnEd,
typedef enum e dtc err /* DTC API error codes */

{
DTC SUCCESS DMAC BUSY = O,
/* One or some DMAC resources are locked by another process.
DTC_SUCCESS,

DTC_ERR_OPENED, /* DTC was initialized already.

DTC ERR NOT OPEN, /* DTC module is not initialized yet.
DTC ERR INVALID ARG, /* Arguments are invalid.

DTC_ERR_ INVALID COMMAND, /* Command parameters are invalid.
DTC_ERR NULL PTR, /* Argument pointers are NULL.

DTC_ ERR BUSY /* The DTC resources are locked by another process.
DTC ERR ACT /* Data transfer is in progress

} dtc _err t;

*/

*/
*/
*/
*/
*/
*/
*/

2.11 a—JL/Nv o BEH

DTCFIT EY a2 — v TClida— ANy 7B EHHA LA,

212 FITESa—)LOEMAE

AV 22—t FHTIZ 70 27 LB TD2HLERDHY £9, L2V A TiL, Smart

Configurator Z{# f L7=(1). (Q)DBMIFiE%EHELE L Tk 9, 7272 L. Smart Configurator X, —#8D RX 7
SNY ADBYFE— R LTOET, FHE— F SR TOARD RX T30 ZCHONTIQ). @)DFHEEMHH LT

<TEEW,

(1) e?studio =T Smart Configurator Z il L T FIT £ = — /L &8N 556

e? studio @ Smart Configurator ZffH L T, HEIIC2—F 7 m =7 MIRT £ 2 — /L &iB
LEd, #Efmix., 77V 7r—3 a3/ — b [Renesase?studio A~v—h a7 47 L —HF 22—

P—HA K (R0AN0451)| ML T Z &0y,

(2) e?studio [T FIT Configurator ZfE ] L T FIT £ = — /L ZBINT 256

e? studio @ FIT Configurator ZfE/H L C, HEWICZ—HF T o= 7 MIFIT €Y 2 — /&80T

LIENTEET, 8L, 77U =2 a7 —F IRX 77 IV e?studio ([ZHAA T 51k

Firmware Integration Technology (RO1AN1723)] =&ML T 72 &V,

(3) CS+_I=T Smart Configurator Z{£H L CFIT € 2 —/V &80T 5456

CS+ kT, A& R7 1 kit Smart Configurator Z {5/ L C, HENWICZ—HF T o= MIFIT

FVa—VEZBIMMLUET, FEML. 77U 4 —3 37— [Renesas e? studio A~— b -

747 L—4% a—%—J 1 K (R0AN0451)] ZZML T EEW,

(4) CS+LETFITEY a—LEBNT 555

CS+ET, FHTa—H =/ MIRTEY 2—A&2BMLES, ML, 770 5r—va
J— bk IRX 77 IV CS+IZHLAiATe 55 Firmware Integration Technology (RO1AN1826)| % &

LTLIEENY,
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3. API %

3.1 R_DTC_Open()
DTCFIT £ = —/v® APl R IZ, HANIFEITSIN BT,

Format
dtc_err t R _DTC Open (
void

)

Parameters
L

Return Values
DTC_SUCCESS I* IEWEFRET *
DTC_ERR_OPENED I1* DTC /LBFICHIHIE S T FEF,
DTC_ERR_BUSY P* U —=XFMD TR XL o TRy 2 XATNET, ¥

Properties
ZrANr dtcrx ifhic7 o hH A TESENTWET,

Description

ORI, DTCZr vy 27 L (1) . DTC ~OEFRMGZGF L, DTCXZ X T —T7 ) 7 KL A
E— R, EEFRY — FAF v THBOREL MWL L9, £/, r_dtc_rx_configh N T
DTC_CFG_DISABLE_ALL _ACT SOURCE % DTC_ENABLE (Z#7# L7284, +TdDDTCER L YA ¥ %
7 )7 L%+, DTC_CFG_USE_SEQUENCE_TRANSFER % DTC_ENABLE (237 L7=34. DTCA > F v
I AT =7 )T D iE A R L E T

1. DTCHTEYa—JLIEr bsp DT 74N OOy I HEEZFERLTWEDS, ZD=O. WENIEFIC
®T3 5L, DICIEAY Y Shf-REIZRY £,

Reentrant
BIBUIBSP £V 2 — /LD — Ry =7 1w 7 e “BSP_LOCK DTC” Z#H LT, Z/rm— VAL
DTC VY AXIZT VAT Ha— Refi#L 9,

Example

dtc _err t ret;

/* Call R DTC Open() */
ret = R DTC Open() ;

Special Notes:

r_bsp_config.h ™#define BSP_CFG_HEAP_BYTES (Z/X, r_dtc_rx_target.h ™#define
DTC_VECTOR_TABLE_SIZE BYTES &V K& VWMEAZREL T Z&E0,
ZiuE, DTCFIT ¥ =—/LC malloc()B%kZ 5 L C, DTC X7 ¥ 7 — 7 VDl & e RITHER T D72
<9,
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3.2 R_DTC_Close()
ZOEEIE, DTCO U Y —A%BMLET,

Format
dtc_err t R DTC Close(
void

)

Parameters
A

Return Values
DTC_SUCCESS 1* IEERET *
DTC_SUCCESS_DMAC_BUSY /* E##& T, 1 DL EDDMAC DY Y —X 32>y 2 SHTHET, *

Properties
T A dtc x ifhic7a hE2 A4 FESENTVET,

Description

oL, DTCoOr v 7 #fER L (1) . DTCHEEFEFAIL Y24 (DTCERn) 27 V7 LT, +C
O DTC EENEREAZZLIEIZ L ET, DTC~D 7 v v 7G5 EEIE L, DTCIFEY =2 —/V A ~ v IREE~ER
Li‘a—o

I 5HIZ, DMAC DT XTOF ¥ xDu v 7 NEREINTW=5E, KEEIZIDMAC & DTC €Y 2 —
VA Ny RREICERE S EET (FE2) .

1. DTCRTEDa—LIEr bspDT 74N OOy HEEFFERALTVET., T0OH. DEHNEEIC
BT9 &, DTCIEA YV EBREIN-KEIZHEYVET,

2. DMACHBKIUDICHDEDA—ILA MY THREEY FELTHAEY FAFEREINS=H, KEHT
X, EDa—ILA LYy TREFHRTET SHF1IC. TXTHODMAC FrRIILDOO Y I HEBRINATILNS
CEEHRLET, HHIEIA—HY—XXTZaTIL N—FH 7RO EHETHERKE 228
&L,

UTFZ2RL, T 2EY 22— OMBEDRITE U TRBFIELEE L T ZEN,

DMAC O tO—)L DTCay +ta—JL IR L
DMACAFIT €2 a1—JL DTCFITEYa—I ALEE 1
(Ay oY FO—LE# S LUV (A #EEa Y FO—LBA#BE LV
DTC By ¥ REHEZEBAHL H D) DMAC B V7 KEERERBEIEMN & 5)
EiEust ALIE 2
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WE L r bsp DT 74 bDuy 7B EHFEH L, DMACFITEY2—/v (1) TDMAC ZHl#3 3
BAEIE, rbsp OFT 7 4 v b v 7 BHEMH LT, DMAC OD£F v 2B L ODTC D1 v 7 Rifr X
NTWAZ L& L, DTCAZEY 2—/L A by PREEICER S,
i¥1. DMACFITESa—IAEYa—I)LRA by TFay rO—/LE#% (DTCAOYIIRETHD L&
RTLHEH FHRATLEII LD, CONBORBEFHLELTYFET,

SLFE 2: FERDIAND F BT X B4

22—, DMAC OEF ¥ XD v 7 BMiERESHTWAZ L, BLXODTC Or v 7 BRI TND
(fFEHFP TR e 2RTHTEOOa— RERHETLILERHY ., DTCFITEV 2—/UZiE, Z0
AFRAIC BN HAE SN TWET,

rbsp 7 7 x v bDva v 7 BEREEFEN L2 WEE ., r_dtc_rx_target.c 7 7 A /LD
r_dtc_check_DMAC_locking_byUSER()Bg%4 T “/* do something */” & =2 X > R 3 A > TWHITDH%IZ, DMAC
DEF ¥ RXNVBLURDTIC Oy 7 /vy VEREZHRT 272007 m 7 I ha— REfALTIEEN,

723, r_dtc_check_DMAC_locking_byUSER(EI% DR W fEIZIL, LA FIZRT 7 — A B2 FEH LTS
AN

e r_dtc_check DMAC_locking_byUSER()?® 5 ¥ fi&

true /* DMAC ODET ¥ xNVOu v 7 BRI TWET, */
false /* 1 2L k@D DMAC DF ¥ XA v 7 SHTWET, */
Reentrant

%L BSP £V 2 — /LD — R =7 1y 7 e “BSP_LOCK DTC” Z AL C, Zu— L&KL
DTIC LY RAZILT 78 AT Ha— ReEfR#ELET,

Example
dtc _err t ret;
ret = R DTC Close();

Special Notes:

DMAC FIT & ¥ = — /L Z 712 DMAC Z #9255 1%, AR OEONM LIZ X > T DMAC 23€
Pa—)LA by FIRBICEBR SNV E S, DMAC O REZEHL L, DMAC Owu v 7 /a v 7 fijlk
ZHIEIL T 72 &V, DMAC 85155 E 2 1THO R WOEHEI, DMAC BREMEF CT/2< TH, DMACIEIr v 7 &h
TWAKENRD D £7,
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3.3 R_DTC_Create()
ZOREUE, DTC LY RAZ ORGE L BIERK OBE 21TV ET,

Format
dtc_err t R DTC Create(
dtc_activation source t act source,
dtc_transfer data t *p transfer data,
dtc_transfer data cfg t *p data cfg,
uint32 t chain transfer nr

Parameters
act_source
e i 2 [A]
* p_transfer_data
RAM DERIEE MBI DB T B L A~DRA 4
* p_data_cfg
HRIEE AR E~DRA &
DTCbh OE. LT DMHERA U NA~DOREITE N TH Y . AEBENTUTOEERELET,
p_data_cfg->writeback_disable = DTC_WRITEBACK_ ENABLE;
p_data_cfg->sequence_end = DTC_SEQUENCE_TRANSFER_CONTINUE;
p_data_cfg->refer_index_table_enable = DTC_REFER_INDEX TABLE_DISABLE;
p_data_cfg->disp_add_enable = DTC_SRC_ADDR_DISP_ADD_ DISABLE;
chain_transfer_nr
F = — UHRIEEL
HREE WAL & UK T DR EHRIL “Fo— iRtk +17 1220 £9, flxiX,
chain_transfer nr=1 ® & & | M G H 2 O, ZHUICHHST AR EH RN 2 >HDH 2 LI
20 BRAIOBREFRTTF = — VBENARITRY 7,

HARENE R (* p_transfer_data) ORAEFRIZT FL2AE— FICKELET GEIIUTEMR) . 2—HFiTo
F = AR B fifi o THRETEMATE L ATV ICHE L £,

#if (1 == DIC CFG_SHORT ADDRESS MODE) /* Short address mode */
typedef struct st transfer data { /* 3 long words */
uint32 t 1wl;
uint32 t 1lw2;
uint32 t 1w3;
} dtc_ transfer data t;
#else /* Full-address mode */
typedef struct st transfer data { /* 4 long words */
uint32 t 1lwl;
uint32 t 1w2;
uint32 t 1w3;
uint32 t 1wé4;
} dtc transfer data t;
fendif
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MR LI MER E~DRA & (*p_data_cf) | OFE, DTCIP N—Y g ik B 9, REBHRD
T A HEER L TIOR LET

EmDTCa DBE

typedef struct st dtc transfer data cfg {

dtc_transfer mode t transfer mode; /* DIC transfer mode %/
dtc _data size t data size; /* Size of data %/
dtc src addr mode t src_addr mode; /* Address mode of source &V
dtc _chain transfer t chain transfer enable;

/* Chain transfer is enabled or not */
dtc chain transfer mode t chain transfer mode;

/* How chain transfer is performed */
dtc interrupt t response interrupt;

/* How response interrupt is raised */
dtc_repeat block side t repeat block side;/* Side being repeat or block */

dtc dest addr mode t dest addr mode; /* Address mode of destination*/
uint32 t source addr; /* Start address of source */
uint32 t dest addr; /* Start address of destination &V
uint32 t transfer count; /* Transfer count %)
uintleé t block size;

/* Size of a block in block transfer mode */
uintlé t rsv; /* Reserve bit */

} dtc transfer data cfg t;
WDTCh D¢

typedef struct st dtc transfer data cfg {

dtc_transfer mode t transfer mode; /* DTC transfer mode %)
dtc _data size t data size; /* Size of data %/
dtc src addr mode t src_addr mode; /* Address mode of source =
dtc chain transfer t chain transfer enable;
/* Chain transfer is enabled or not =)
dtc chain transfer mode t chain transfer mode;
/* How chain transfer is performed w
dtc _interrupt t response interrupt;

/* How response interrupt is raised #y
dtc_repeat block side t repeat block side;/* Side being repeat or block */

dtc _dest addr mode t dest addr mode; /* Address mode of destination*/
uint32 t source addr; /* Start address of source */
uint32 t dest addr; /* Start address of destination =
uint32 t transfer count; /* Transfer count =)
uintleé t block size;

/* Size of a block in block transfer mode */
uintlé t rsv; /* Reserve bit */
dtc write back t writeback disable;

/* Transfer information writeback is enabled or not */
dtc_sequence end t sequence_end;

/* Sequence transfer is continued or end */
dtc refer index table t refer index table enable;
/* Index table reference is enabled or not =/
dtc disp add t disp add enable;
/* Displacement value is added to the source address or not */
} dtc _transfer data cfg t;
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LITOFBEMOER T, LS RORERERA 7Y a AR LET,

/* Configurable options for DTC Transfer mode */
typedef enum e dtc transfer mode

{

DTC_TRANSFER MODE_NORMAL = (0), /* = (0 << 6): Normal mode */
DTC_TRANSFER MODE REPEAT = (1 << 6), /* Repeat mode */
DTC_TRANSFER MODE BLOCK = (2 << 6), /* Block mode */

} dtc transfer mode t;

/* Configurable options for DTC Data transfer size */
typedef enum e dtc data size

{

DTC_DATA SIZE BYTE = (0), /* = (0 << 4): 8-bit (byte) data */
DTC_DATA SIZE WORD = (1 << 4), /* 16-bit (word) data */
DTC_DATA SIZE LWORD = (2 << 4), /* 32-bit (long word) data */

} dtc data size t;

/* Configurable options for Source address addressing mode */
typedef enum e dtc src addr mode

{

DTC SRC ADDR FIXED = (0), /* = (0 << 2): Source address is fixed. */
DTC SRC ADDR INCR = (2 << 2),

/* Source address is incremented after each transfer. */
DTC_ SRC_ADDR DECR = (3 << 2),

/* Source address 1s decremented after each transfer. */
} dtc_src addr mode t;

/* Configurable options for Chain transfer */
typedef enum e dtc chain transfer
{
DTC CHAIN TRANSFER DISABLE = (0 /* Disable Chain transfer. */
DTC_CHAIN TRANSFER ENABLE = (1 << 7), /* Enable Chain transfer. */
} dtc chain transfer t;

/* Configurable options for how chain transfer is performed */
typedef enum e dtc chain transfer mode

{

DTC CHAIN TRANSFER CONTINUOUSLY = (0),
/* = (0 << 6): Chain transfer is performed continuously. */
DTC_ CHAIN TRANSFER NORMAL, = (1 << 6)

/* Chain transfer is performed only when the counter is changed to 0 or CRAH. */
} dtc chain transfer mode t;

/* Configurable options for Interrupt */
typedef enum e dtc interrupt
{
DTC INTERRUPT AFTER ALL COMPLETE = (0),
/* Interrupt is generated when specified data transfer is completed.
*/
DTC_INTERRUPT PER SINGLE TRANSFER = (1 << 5)
/* Interrupt is generated when each transfer time is completed. */
} dtc interrupt t;
/* Configurable options for Side to be repeat or block */
typedef enum e dtc repeat block side
{
DTC REPEAT BLOCK DESTINATION = (0),
/* = (0 << 4): Destination is repeat or block area. */
DTC_REPEAT BLOCK SOURCE = (1 << 4)
/* Source is repeat or block area. */
} dtc_repeat block side t;
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/* Configurable options for Destination address addressing mode */
typedef enum e dtc dest addr mode
{

DTC DES ADDR FIXED = (1 << 2), /* Destination address is fixed. */
DTC_DES ADDR _INCR = (2 << 2),

/* Destination address is incremented after each transfer. */
DTC_DES_ADDR DECR = (3 << 2)

/* Destination address is decremented after each transfer. */
} dtc _dest addr mode t;

/* Configurable options to write back transfer information */
typedef enum e dtc write back
{
DTC WRITEBACK ENABLE = (0), /* Writeback is enabled */
DTC WRITEBACK DISABLE = (1) /* Writeback is disabled */
} dtc write back t;

/* Configurable option to continue/end sequence transfer */

typedef enum e dtc sequence end

{
DTC SEQUENCE TRANSFER CONTINUE = (0),/* Sequence transfer is continued */
DTC_ SEQUENCE TRANSFER END = (1) /* Sequence transfer is ended */

} dtc_sequence end t;

/* Configurable options for index table reference */
typedef enum e dtc refer index table
{
DTC REFER INDEX TABLE DISABLE = (0), /* Index table is not referred */
DTC_REFER INDEX TABLE ENABLE = (1 << 1) /* Index table is referred */
} dtc refer index table t;

/* Configurable options to add/not to add Displacement value to the destination
address */

typedef enum e dtc disp add

{

DTC SRC ADDR DISP ADD DISABLE = (0),
/* Displacement value is not added to the source address */
DTC SRC ADDR DISP ADD ENABLE = (1)

/* Displacement value is added to the source address */
} dtc disp add t;

p_data_cfg->transfer_count (213, / —~</L#ikE— N7 1 v VHEE— R TIX 1~65536 DfEN, U E—
MAEE — FTIE 1~256 DERIE SIVE T,

p_data_cfg->block_size (Z1%, 7 1 v 7 #AEE— RC 1~256 DENHE SIVET,

va— 7 FLAE— TR, BEHFROMGT FLUA (B2 51%0 | #5boofiik, #xbseid
0x00000000~0x007FFFFF 3 J U 0XFF800000~0XFFFFFFFF D #fiHIN TRt S 4L E T,
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Return Values

DTC_SUCCESS I* IEERET >
DTC_ERR_NOT_OPEN I* DTC (2RI ERFE T, *I
DTC_ERR_INVALID_ARG I GBI 2T, */
DTC_ERR_NULL_PTR 1* 3|2 DA > # ZINULL TF, */
Properties
ZrANr dtcrx ifhic7 o b A TESENTWET,
Description

RS H ISR E R E EX AL E T,
B ) IABFE IR T DEREE RO IIET L A% DTC XY X T —T W IEZ AL ET,

Reentrant
%L BSP £V 2 — /LD — Ko =7 1y 7iRE “BSP_LOCK DTC” Z AL C, Zu— L&KL
DTIC LY AX T /v AT Ha— RER#ELET,
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Example

W 1. Fo—VEBERETORVWEGEES

dtc_ transfer data cfg t td cfg;
dtc_activation source t act src = DTCE ICU SWINT; /* activation source is
Software Interrupt */

dtc_transfer data t transfer data; /* assume that DTC address mode is full
mode */

dtc _err t ret;
uint32 t src = 1234;
uint32 t des[3];
uint8 t ien bk;

/* create the configuration - no chain transfer */

/* Source address addressing mode is FIXED

* Data size is 32 bits (long word)

* DTC transfer mode is Repeat mode & Source side is repeat area
* Interrupt is raised after each single transfer

* Chain transfer is disabled

=/
td cfg.src addr mode = DTC_SRC ADDR FIXED;
td cfg.data size = DTC DATA SIZE LWORD;

td cfg.transfer mode DTC TRANSFER MODE REPEAT;

td cfg.dest addr mode DTC DES ADDR INCR;

td cfg.repeat block side = DTC_REPEAT BLOCK SOURCE;

td cfg.response interrupt DTC_ INTERRUPT PER SINGLE TRANSFER;
td cfg.chain transfer enable DTC CHAIN TRANSFER DISABLE;

td cfg.chain transfer mode = (dtc chain transfer mode t)O0;

td cfg.source addr =
td cfg.dest addr

(uint32 t)&src;
(uint32 t)des;
1;
3

td cfg.transfer count =
td cfg.block size = 3;
/* Disable Software interrupt request before calling R DTC Create() */

ien bk = ICU.IER[3].BIT.IEN3 ; /* store old setting */
ICU.IER[3].BIT.IEN3 = 0O;

/* Calling to R DTC Create() */
ret = R DTC Create(act src, &transfer data, &td cfg, 0);

/* Restore the setting for Software interrupt request */
ICU.IER[3] .BIT.IEN3 = ien_bk;
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W 2. F=—ViErkE 1EIT 558

dtc transfer data cfg t td cfg[2]; /* need 2 configuration sets */
dtc activation source t act src = DTCE ICU SWINT;
/* activation source is Software Interrupt */

uint32 t transfer datal[8];

/* for 2 Transfer data; assume that DTC address mode is full mode */
dtc _err t ret;
uint32 t src = 1234;
uint32 t des[3]; /* The destination for first Transfer data */
uint32 t des2[3]; /* The destination for second Transfer data */
uint8 t ien bk;

/* create the configuration 1 - support chain transfer */

/* Source address addressing mode is FIXED

* Destination address addressing mode is INCREMENTED

* Data size is 32 bits (long word)

* DTC transfer mode is Normal mode

* Interrupt is raised after each single transfer

* Chain transfer is enabled

* Chain transfer is performed after when transfer counter is set to O

*/

td cfg[0].src addr mode = DTC SRC ADDR FIXED;

td cfg[0].data size = DTC DATA SIZE LWORD;

td cfg[0].transfer mode = DTC_TRANSFER MODE NORMAL;

td cfg[0].dest addr mode = DTC DES ADDR_INCR;

td cfg[0].repeat block side = DTC REPEAT BLOCK SOURCE;

td cfg[0].response interrupt = DTC INTERRUPT PER SINGLE TRANSFER;
td cfg[0].chain transfer enable = DTC CHAIN TRANSFER ENABLE;

td cfg[0].chain transfer mode = DTC_CHAIN TRANSFER NORMAL;

td cfg[0].source addr = (uint32 t)é&src;

td cfg[0] .dest addr = (uint32 t)des; /* transfer from source to des 1 */
td cfg[0].transfer count =1;

td cfg[0] .block size = 3;

/* create the configuration 2 - no chain transfer */

/* Source address addressing mode is FIXED

* Destination address addressing mode is INCREMENTED
* Data size is 32 bits (long word)

* DTC transfer mode is Normal mode

* Interrupt is raised after each single transfer

* Chain transfer is disabled

=/

td cfg[l].src addr mode = DTC_SRC ADDR FIXED;

td cfg[l].data size = DTC DATA SIZE LWORD;

td cfg[l].transfer mode = DTC TRANSFER MODE NORMAL;

td cfg[l].dest addr mode = DTC DES ADDR INCR;

td cfg[l].repeat block side = DTC_REPEAT BLOCK SOURCE;

td cfg[l].response interrupt = DTC_ INTERRUPT PER SINGLE TRANSFER;

td cfg[l].chain transfer enable = DTC CHAIN TRANSFER DISABLE;

td cfg[l].chain transfer mode = (dtc chain transfer mode t)O0;

td cfg[l].source addr = (uint32 t)é&src;

td cfg[l].dest addr = (uint32 t)des2; /* transfer from source to des 2*/
td cfg[l].transfer count =1;

td cfg[l].block size = 3¢
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/* Disable Software int
ienibk ICU.IER[3].BIT
ICU.IER[3].BIT.IEN3

/* Call R DTC Create()
ret

O .

R DTC Create (act

errupt request before calling R DTC Create() */

.IEN3 /* store old setting */

12

’

*/

src, transfer data , td cfg, 1); /* The fourth argument

indicates that there’s one chain transfer enabled in first Transfer data */

/* Restore the setting for Software interrupt request */
ICU.IER[3].BIT.IEN3 ien bk;

WHE 3. BEEBERDOBRFEEZITHIHRE

dtc transfer data cfg t
dtc transfer data cfg t
dtc_activation source t
/* activation source is
dtc _activation source t
/* activation source is

td cfg sw;

td cfg cmt;

act _src sw DTCE_ ICU_ SWINT;
Software Interrupt */

act src cmt DTCE CMTO CMIO;
CMT Interrupt */

dtc transfer data t transfer data sw;
/* assume that DTC address mode is full mode
dtc_ transfer data t transfer data cmt;
/* assume that DTC address mode is full mode

*/
*/

dtc _err t ret;

uint32 t src sw = 1234;
uint32 t src cmt = 5678;
uint32 t des sw[3];
uint32 t des cmt[3];

uint8 t ien bk;

/* create the configuration - no chain transfer */

/* Source address addressing mode is FIXED

* Data size is 32 bits (long word)

DTC transfer mode is Repeat mode & Source side is repeat area
Interrupt is raised after each single transfer

Chain transfer is disabled

*

*

*

*/
td cfg sw.
td cfg sw.
td cfg sw.
td cfg sw.
td cfg sw.
td cfg sw.
td cfg sw.
td cfg sw.

src addr mode DTC SRC ADDR FIXED;

data size = DTC DATA SIZE LWORD;

transfer mode = DTC_TRANSFER MODE REPEAT;

dest addr mode DTC DES ADDR INCR;

repeat block side DTC REPEAT BLOCK SOURCE;

response interrupt DTC INTERRUPT PER SINGLE TRANSFER;
chain transfer enable DTC CHAIN TRANSFER DISABLE;
chain transfer mode (dtc_chain transfer mode t)O0;

td cfg sw.
td cfg sw.
td cfg sw.
td cfg sw.

source addr = (uint32 t)&src sw;
dest addr (uint32 t)des sw;
transfer count ig

block size = 3;

/* Disable Software interrupt request before calling R DTC Create() */
ien bk = ICU.IER[3].BIT.IEN3 ; /* store old setting */

ICU.IER[3].BIT.IEN3 = O;

12
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/* Calling to R DTC Create() */

ret = R DTC Create(act src sw, &transfer data sw, &td cfg sw, 0);
/* Restore the setting for Software interrupt request */
ICU.IER[3].BIT.IEN3 = ien bk;

/* create the configuration - no chain transfer */

/* Source address addressing mode is FIXED

* Data size is 32 bits (long word)

* DTC transfer mode is Repeat mode & Source side is repeat area
* Interrupt is raised after each single transfer

* Chain transfer is disabled

*/

td cfg cmt.src addr mode = DTC SRC ADDR FIXED;

td cfg cmt.data size = DTC DATA SIZE LWORD;

td cfg cmt.transfer mode = DTC TRANSFER MODE REPEAT;

td cfg cmt.dest addr mode = DTC DES ADDR INCR;

td cfg cmt.repeat block side = DTC REPEAT BLOCK SOURCE;

td cfg cmt.response interrupt = DTC INTERRUPT PER SINGLE TRANSFER;
td cfg cmt.chain transfer enable = DTC CHAIN TRANSFER DISABLE;
td cfg cmt.chain transfer mode = (dtc chain transfer mode t)O0;

td cfg cmt.source addr = (uint32 t)é&src cmt;
td cfg cmt.dest addr = (uint32 t)des cmt;

td cfg cmt.transfer count = 1;

td cfg cmt.block size = 3;

/* Calling to R DTC Create() */
ret = R DTC Create(act src cmt, &transfer data cmt, &td cfg cmt, 0);

R CMT CreateOneShot (10000, &cmt callback, &cmt channel);

Special Notes:
R_DTC_Create()Z FFOMH T RIIC, = —FITHIVIALZRFFAE Y b (IERMIEN)) 2727 U7 L, Quxis
DEN IABERZ T 20BN H Y £F (FIVIAALZERKIX R_DTC_Create()IZEINET) .

ICU.IER[m].BIT.IENj = O;

R_DTC_Create()DMLERHE T 1212, ZEIRIC L72BIV IAB R ZFFAT L E 7,

IERM.IENj £ & FN VAL BEROKIGIZONWTIEL, 2—HF—Xv=2T /b N— T = THEOH 0 AL
arbkr—7 (ICU) BED [FIVIAHBLNT ZT—T )] & T TES0,

RO1AN1819JJ0208 Rev.2.08 Page 24 of 40
2017.07.31 RENESAS



RX 7731 DTCEYa—JL
Firmware Integration Technology

3.4 R_DTC_CreateSeq()
ZOBEUE, 7 AL THEMT S DTC LU A X LB ER OB EEZITVET,

Format
dtc_err t R DTC CreateSeqg(
dtc_activation source t act source,
dtc_transfer data t *p transfer data,
dtc_transfer data cfg t *p data cfg,
uint32 t sequence transfer nr,
uint8 t sequence no)

Parameters
act_source
e i 2
* p_transfer_data
RAM OHAEE R OB T R LU A~DRA &
* p_data_cfg
HRIEF WX E~DARA o Z
LT OREERA S BERE L TS0,
p_data_cfg->writeback_disable
p_data_cfg->sequence_end
p_data_cfg->refer_index_table_enable
p_data_cfg->disp_add_enable
sequence_transfer_nr
12— o ZHRE DOEREF R (0- 4294967295)

sequence_transfer_nr A
0 BELEY—47 U RES (sequence_no) DEREERMNFELEL1-15
B, O URERBETICCPUEIYAABEREH DT 520D
BEEITVET,
1 - 4294967295 BELEY—4 U RES (sequence_no) NEREBRMHELE L1-15

B, VT URGREETIODEEFERERELET,
EATIC sequence_transfer_nr IZHEE T DM DEEFRE L .
LA EERDEEET FL X %&*p_data_cfg [TEREL T 2L,

sequence_no
= XEH (0-255)

R IR O E S, T — X&KL R_DTC Create() & [R U T4, 4256 LBV DL —~7 o ARIETFERZ %
ETHILENTEET,
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Return Values

DTC_SUCCESS I* IEEAET X

DTC_ERR_NOT_OPEN 1* DTC /ZF1E L JREE T, *]

DTC_ERR_INVALID_ARG I SR IR E TS, ¥

DTC_ERR_NULL_PTR 1* 3|2 DA > % ZINULL TF, */
Properties

Ty ANr dterx ifhiz7 e A TESINTHWET,

Description
PR fERICRERFREFZIARET,

S U AT BT IE T DEEEE RO METET RLAZ DTIC A v F v 7 AT — 7 VT EX AL FE T,

Reentrant
B BSP £ 2 — L D/N— R =7 1 v 7 i#EE “BSP_LOCK DTC” #fFH LT, Z/u— L85l
DTC VLY ARZICT VAT Ha— Rag#L£7,
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Example

A& FIFO 7 /VEIV AL (LA T, RXN) % DTCEENEK & LT, ¥ —F7 AR L HBRFEHA Y 7 v
ZIEEATOWELLFICHBA L E 9, #HT 5 SClIIXTF ¥ 3L 10 T, AEREIET A A DIRAICZE L

721314 b7 =% (emnd) 120G CTHBIIZ Y —F o AR Z G L £ 7,

ALEE 1:

SERBIET N4 AH 5 ecmnd= “00h” % 32{Z%%. SCI10 %{E FIFO L X\ MEA 4 N4 MIEE L, (e
TNAZAPBMIIEND 431 bOT—4 %2525 L, DTCHZXEIZ L »TRAM ~ S &5,

%+ 3-1 Wi 1 THET HEEFER

AN EE1EER 1 EREIEER 2 BRiX1EER 3
transfer_mode J —< Lg% PA=RS e J —<)LERi%
data_size 8Ew K 16 Ew k 8Ew k

src_addr_mode

Y—ATF FLREE

Y—RATF KLREE

Y—RAT7 FLREE

chain_transfer_enable

F—UEREEIE

F x— UEREEFA

Fz—UEREZEIE

chain_transfer_mode

Fr—UREZTEET

=17 GREHE)

Fr—UEEEERT

=17

Fr—UEREZTERT

R1T GREHED)

response_interrupt

R LIo 7 — R BN
2T L5, BlURA
EAER

BELET—2EEN
T L6, BlYAH
(=303

WE LT —2EEN
SETL=z6. BYRAH
TERK

repeat_block_side

k) E—LES
X700y o EE E
|3N)

FRIEEIF) E—FFET
X7 8wy EsE

EEEIX)E—NES
x70vyEE (&E
|3N)

dest_addr_mode

BiE%LET FLRIFERE

BETLIC, BERT
RLREA V) A Y
k

BE%LET FLRIFEE

source_addr

ROM M
dtc_fcrh_data[0]®D 7 K
LR

SCI10.FRDR LT X%
7 RLZA

ROM M
g_dtc_fcrh_ cmnd @7
FLZR

dest_addr

SCI10.FCRH LT R

RAM @

SCI10.FCR.H LY R

A7 FLR g_dtc_rx_bufO[0)J@7 k | # 7 FL X
LA
transfer_count 1 1 1
block_size G339 4 G339

writeback_disable

F4 by LN

F4 by LN

4 by LI

sequence_end

U —r U ARk T

L7 U REE MR

D=l VREEERT

refer_index_table_enable

ATV RT—TIL
=SB LA

AVTIIRT—TL
ESELGV

ATV RT—TIL
=SB LAND

disp_add_enable

EET 7 FLRIZT 4
RATL—RAV NMEE
ME LA

BT FLRIZT 4
ATL—RAY MMEE
MmELA L

EiT7” FLRIZT 4
RATL—RAV MMEE
ME LA
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#include "platform.h"
#include "r dtc rx if.h"

#define CMNDO RCV_NUM (4)

#define CMNDO RCV_FIFO TRG (4)

#define CMNDO FCRH DATA ((uint8 t) (OxFO | CMNDO RCV_FIFO TRG))
#define CMNDO INFO NUM (3)

dtc transfer data cfg t g dtc pre seginfo cmndO[CMNDO INFO NUM];
dtc transfer data t g dtc seginfo cmndO[CMNDO INFO NUM];
uintl6é t g dtc rx bufO[CMNDO RCV NUM] ;
const uint8 t g dtc fcrh cmnd = OxF1;
static const uint8 t dtc fcrh data[] =
{

CMNDO FCRH DATA,

CMND1 FCRH DATA,

CMND2 FCRH DATA,

CMND3_FCRH_DATA

}i
void dtc pre seqginfo cmndO init (void) ;

void main (void)

{
dtc _err t ret;
dtc_activation source t act source;
uint32 t sequence transfer nr;
uint8 t sequence no;
uint8 t ien bk;

/* —-——-— DTC sequence transfer information for Cmnd0 ---- */
dtc pre seginfo cmnd0 _init();

act source = DTCE SCI10 RXI10;

sequence transfer nr = CMNDO INFO NUM;

sequence no = 0;
ien bk = IEN(SCI10,RXI10); /* IEN(x,x)->ICU.IER[z].BIT.IENz;*/
IEN(SCI10,RXI10) = O;

ret = R DTC CreateSeqg(act source,
&g _dtc seginfo cmndO[0],
&g _dtc pre seginfo cmndO[0],
sequence transfer nr,
sequence no) ;
IEN(SCI10,RXI10)= ien bk;

}

void dtc pre seginfo cmnd0O init (void)
{
/* [1lst] Sequence transfer information -
Changing the SCI10 Receive FIFO trigger */
/* MRA */
g dtc pre seqginfo cmndO[0].transfer mode = DTC TRANSFER MODE NORMAL;
g dtc pre seqginfo cmnd0[0].data size = DTC DATA SIZE BYTE;
g dtc pre seginfo cmndO[0].src addr mode = DTC SRC ADDR FIXED;
g _dtc _pre seginfo cmnd0[0] .writeback disable = DTC WRITEBACK DISABLE;
/* MRB */
g _dtc pre seginfo cmnd0[0].chain transfer enable =
DTC CHAIN TRANSFER DISABLE;
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g _dtc _pre seginfo cmnd0[0].chain transfer mode =
DTC CHAIN TRANSFER CONTINUOUSLY;
g dtc pre seginfo cmndO[0].response interrupt =
DTC_INTERRUPT AFTER ALL COMPLETE;
g _dtc _pre seginfo cmnd0[0].repeat block side =
DTC REPEAT BLOCK DESTINATION;
g dtc pre seginfo cmndO[0].dest addr mode = DTC DES ADDR FIXED;
g _dtc_pre seqginfo cmnd0[0].refer index table enable =
DTC_REFER INDEX TABLE DISABLE;
g _dtc pre seginfo cmnd0[0].sequence end =
DTC SEQUENCE TRANSFER CONTINUE;

/* MRC */
g _dtc _pre seqginfo cmnd0[0].disp add enable =
DTC_SRC_ADDR DISP ADD DISABLE;

/* SAR */

g dtc pre seginfo cmndO[0].source addr = (uint32 t)&dtc fcrh data[0];
/* DAR */

g _dtc _pre seqginfo _cmnd0[0].dest addr = (uint32 t)&SCI10.FCR.BYTE.H;
/* CRA, CRB */

g _dtc _pre seginfo cmnd0[0].transfer count = 1;

/* [2nd] Sequence transfer information -
transfers the received data from SCI10.FRDR to RAM */
/* MRA */
g _dtc pre seginfo cmndO
g _dtc pre seginfo cmndO
g dtc pre seginfo cmndO
g dtc pre seginfo cmnd0
/* MRB */
g dtc pre seginfo cmndO[1l].chain transfer enable =
DTC CHAIN TRANSFER ENABLE;
g dtc pre seginfo cmndO[1l].chain transfer mode =
DTC CHAIN TRANSFER CONTINUOUSLY;
g dtc pre seginfo cmndO[1l].response interrupt =
DTC INTERRUPT AFTER ALL COMPLETE;
g dtc pre seginfo cmndO[1l].repeat block side =
DTC REPEAT BLOCK DESTINATION;
g dtc pre seginfo cmndO[1l].dest addr mode = DTC DES ADDR INCR;
g dtc pre seginfo cmndO[1l].refer index table enable =
DTC_REFER INDEX TABLE DISABLE;
g dtc pre seginfo cmndO[1l].sequence end =
DTC_ SEQUENCE TRANSFER CONTINUE;

l].transferimode = DTC TRANSFER MODE BLOCK;
1].data size = DTC DATA SIZE WORD;

1] .src_addr mode = DTC_ SRC ADDR FIXED;

1].

[
[
[
[1].writeback disable = DTC_WRITEBACK DISABLE;

/* MRC */

g dtc pre seginfo cmnd0O[1l].disp add enable =
DTC_SRC_ADDR DISP ADD DISABLE;

/* SAR */

g dtc pre seginfo cmndO[1l].source addr = (uint32 t)&SCI10.FRDR.WORD;

/* DAR */

g dtc pre seginfo cmndO[1l].dest addr = (uint32 t)&g dtc rx bufl0[0];

/* CRA, CRB */

g dtc pre seginfo cmndO[1l].transfer count = 1;

g dtc pre seginfo cmndO[1].block size = CMNDO RCV_FIFO TRG;

/* [3rd] Sequence transfer information -
Changing the SCI10 Receive FIFO trigger to 1 */
/* MRA */

g dtc pre seginfo cmndO[2].transfer mode = DTC TRANSFER MODE NORMAL;

g dtc pre seginfo cmndO([2].data size = DTC DATA SIZE BYTE;

g dtc pre seginfo cmnd0[2].src addr mode = DTC SRC ADDR FIXED;

g dtc pre seginfo cmndO[2].writeback disable = DTC WRITEBACK DISABLE;
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/* MRB */
g dtc pre seginfo cmnd0[2]

g dtc pre seginfo cmnd0[2]
g _dtc pre seginfo cmnd0[2]
g dtc pre seginfo cmnd0[2]

g dtc pre seginfo cmnd0[2]
g _dtc pre seginfo cmnd0[2]

g dtc pre seginfo cmnd0[2]
/* MRC */

g dtc pre seginfo cmnd0[2]

DTC_SRC_ADDR DISP ADD DISABLE;

/* SAR */

g dtc pre seginfo cmnd0([2]
/* DAR */

g dtc pre seginfo cmnd0[2]
/* CRA, CRB */

g _dtc pre seginfo cmnd0[2]

WL 2:

NEBIE T XA A0vE emnd=
BEXIHE D,

#include "platform.h"
#include "r dtc rx if.h"

void main (void)
{

dtc err t ret;

.dest addr mode =
.refer index table enable=

.source_addr =

.dest addr =

.chain transfer enable =

DTC CHAIN TRANSFER DISABLE;

.chain transfer mode =

DTC CHAIN TRANSFER CONTINUOUSLY;

.response interrupt =

DTC INTERRUPT AFTER ALL COMPLETE;

.repeat block side =

DTC_REPEAT BLOCK DESTINATION;
DTC_DES_ADDR FIXED;

DTC_REFER INDEX TABLE DISABLE;

.sequence_end = DTC_ SEQUENCE TRANSFER END;

.disp add enable =

(uint32 t) &g dtc_ fcrh cmnd;

(uint32 t)&SCI10.FCR.BYTE.H;

.transfer count = 1;

“04h” ZZFELIHE, v—r v AREE I CPU ~DFEI W IAHZR %

dtc_activation source t act source;
uint32 t sequence transfer nr;

uint8 t sequence no;
uint8 t ien bk;
uintlé t i;

/* —-—--— DTC sequence transfer information for Cmnd4-Cmnd255 ---- */

for (i = 4; 1 < 256; i++)

{

act source =

DTCE_SCI10 RXI10;

sequence transfer nr = 0;

sequence no = ij;

ien bk = IEN(SCI10,RXI10); /* IEN(x,x)->ICU.IER[z].BIT.IENz;*/
IEN (SCI10,RXI10) = O;

ret = R DTC CreateSeqg(act source,

NULL,

NULL,

sequence transfer nr,
sequence no) ;

IEN (SCI10,RXI10) = ien_bk;
}
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Special Notes:
R_DTC_CreateSeq() & FFONM 7RI, = —FXHI VAR ZRFFAIE > b (IERmIENj) #27 U7 L, Wkt
GOFN Y AR BRI T HZMERH Y 7 (FIVAALZEKIL R_DTC_CreateSeq()IZE SN ET) .

ICU.IER[m].BIT.IENj = O;

R_DTC_CreateSeq() D ALELE 71212, ZEIEIC LBV IALBIR ZFF T L7,

IERM.IENj £ kBN ALRBEROKIGIZONWTIEL, 2—HF—Xv=a2T /)b N— T = THEOE 0 AL
arha—7 (ICU) D TEIVALNRT ZTF—T) ] 2B TEEN,
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3.5 R_DTC_Control()
Z DRI DTC OEMEZHIIAE L £,

Format
dtc _err t R DTC Control(
dtc command t command,
dtc_stat t * p stat,
dtc cmd arg t * p args

Parameters
command DTC il =~ > |,
* p_stat 2= K3 DTC_CMD_STATUS GET D&, AT —H ADKRA X,
dtc_stat_t A& AR D £ R
AN AE B[] A
vect_nr DTCE#RNI 2 | RUABFSESR | COREF DTCEHENLERDEFIZOHFENTT
&= (DTC 79 T4723549=1)
in_progress | DTC 7% 7« 7 | -false - DTC B BIfEHR TIE AR LY
7259 - true - DTC En¥EiE
*n_args =1~ > 73 DTC_CMD_ACT_SRC_ENABLE. DTC_CMD_ACT_SRC_DISABLE,

DTC_CMD_CHAIN_TRANSFER_ABORT,
DTC_CMD_SEQUENCE_TRANSFER_ENABLE, %7-1%
DTC_CMD_CHANGING_DATA_FORCIBLY_SET D4, Bl O ERDORA 4,

dtc_cmd_arg_t fEiERD A N

AN RES R BA

act_src DTC ZERY 2 &E S COHEIFXaTY RN
DTC_CMD_ACT_SRC_ENABLE £1=1%
DTC_CMD_ACT_SRC_DISABLE £1=1&
DTC_CMD_SEQUENCE_TRANSFER_ENABLE F71=I&
DTC_CMD_CHANGING_DATA FORCIBLY_ SET
DIGEDHEM

chain_transfer_nr | F = — > #5it$ G¥ 1) COHEIFaATY KN
DTC_CMD_CHAIN_TRANSFER_ABORT =14
DTC_CMD_CHANGING_DATA_FORCIBLY SET

DIGEDHEH
*p_transfer_data | RAM DEnEEHMMEH ORI | COREEIT Y A
7 ELAADKRAS v 4 DTC_CMD_CHANGING_DATA_FORCIBLY_SET
DIGEDHH
*p_data_cfg MEERREADRA V2 | COREFaTY FA
DTC_CMD_CHANGING _DATA_FORCIBLY SET
DIZEDHE
1. 2—YH R_DTC_Create()ZMFUH L7=BFD51% “chain_transfer nr” EE LEZHRELTLZE
LY,
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Return Values
DTC_SUCCESS
DTC_ERR_NOT_OPEN

DTC_ERR_INVALID_COMMAND

DTC_ERR_NULL_PTR

1> IEFEAET >
I* DTC /(2R AHIERIE TS, *

% 2~ FONT X=X P T, b L </

DTC_CMD_CHANGING_DATA_FORCIBLY SET v NDT F—,

*/

[* GlEDR 1 > ZNULL TF, */

DTC_ERR_ACT 1% T K EELTH ]
Properties
Ty ANr dterx ifhiz7 e N A TESINTHWET,
Description
g~y REYRRDWMEEEITLET,
avwvk 5% 5% B
dtc_stat t* dtc_cmd_arg_t*

DTC_CMD_DTC_START NULL NULL DTC ®EYa—ILEBE Y b (DTCST) %#fF-
TDTCEDa—ILERBBLET,

DTC_CMD_DTC_STOP NULL NULL DTC EPa—JLEBE Y + (DTCST) #f~»
TDTCEDa—ILEELLET,

DTC_CMD_DATA_READ_S | NULL NULL DTC i fER! — FRX ¥y THAIE Y

KIP_ENABLE (RRS) #FE->T. HmEER)—FR¥xv T
EHALET,

DTC_CMD_DATA_READ_S | NULL NULL DTC it f&#R!) — KR ¥y THaEY

KIP_DISABLE (RRS) #F>T. GERBEHY—FRFv T
EEIELET,

DTC_CMD_ACT_SRC_ENA | NULL p_args->act_src DTCEEFaIEY b (DTCE) # 1fE>T.

BLE DTC EEIERZ+EY FLET,

DTC_CMD_ACT_SRC_DIS | NULL p_args->act_src DTC &EizfaIE v + (DTCE) #fE->T.

ABLE

DTCEBERZVVT7LET,

DTC_CMD_STATUS_GET

p_stat->in_progress
p_stat->vect_nr

NULL

DTC RF—42 AL T R#% (DTCSTS) %fF-
TDTICDT7HT47273%5 (ACT) &T—4
EEERITHONY 2FS (VECN[7:0)) ZERF
LFET,

TA_FORCIBLY_SET

DTC_CMD_CHAIN_TRANS | NULL p_args->chain_transfer_nr | S0EBHOF = —VEEEFFIELFET,

FER_ABORT

DTC_CMD_SEQUENCE_T | NULL p_args->act_src DTC — 7 VU REREHAL X4

RANSFER_ENABLE (DTCSEQ) #{f>T. —4 U RERERY
ABEBEEL— T UREEEHFALETS,

DTC_CMD_SEQUENCE_T | NULL NULL DTC o—4 U REEHAI LR A

RANSFER_DISABLE (DTCSEQ) #f>T. o—47 U REpE& ¥
wkLFET,

DTC_CMD_SEQUENCE_T | NULL NULL D= U RERERTEY b (SQTFRL) %{E-

RANSFER_ABORT T, V=TV REEERFMICHETLETS,

DTC_CMD_CHANGING_DA | NULL p_args->act_src R_DTC Create()IC&k > THRESNI-EZEE

p_args->chain_transfer_nr
p_args->p_transfer_data
p_args->p_data_cfg

L%9 ., R_DTC_Create()IZ & » THRHIRIIZER
FINFzNRTA—4 (GX1) 2EFETHDIC
G NETY,

;£ 1 : writeback_disable, sequence_end. refer_index_table_enable. & & U disp_add_enable

Reentrant

BI¥UIBSP Y 2 — /LD — Ry =7 1w 7 e “BSP_LOCK _DTC” Z#H L T, 7/ o— L&l
DTIC LV AXIZT VAT Ha— Refk#E L E7,
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Example
A 1: DTC &Y 2 — /L& EET 5,

dtc err t ret;

/* Start DTC module */
ret = R _DTC_Control (DTC_CMD DTC START, NULL, NULL);

W2 : DTCEVa—NEEIET S,

dtc _err t ret;

/* Stop DTC module */
ret = R_DTC_Control (DTC_CMD DTC_STOP, NULL, NULL);

W 3 Bk R Y — R 2% v 7T B,
dtc _err t ret;

/* Enable transfer information read skip */
ret = R DTC Control (DTC_CMD DATA READ SKIP ENABLE, NULL, NULL);

WH 4 EREFRY — FR ¥y T2k T 5,

dtc _err t ret;

/* Disable transfer information read skip */
ret = R DTC Control (DTC _CMD DATA READ SKIP DISABLE, NULL, NULL);

AU 5 : DTCE 2#fFfH L. DTC EBIER %2ty T 5,

dtc _err t ret;
dtc cmd arg t args;

/* Disable DTC transfer request by SCI10 receive data full interrupt */
IEN(SCI10, RXI10) = 0;

/* Set SCI10 receive data full interrupt as DTC activation source*/
args.act src = DTCE SCI10 RXI10;

/* Set the interrupt used for DTC activation source */
ret = R DTC Control (DTC CMD ACT SRC ENABLE, NULL, &args):;

WP 6 : DTCE #fEfH L. DTC REIEREZ 7 VT35,

dtc err t ret;
dtc _cmd arg t args;

/* Disable DTC trasnfer request by SCI10 receive data full interrupt */
IEN (SCI10, RXI10) = 0;

/* Set SCI10 receive data full interrupt as DTC activation source */
args.act src = DTCE SCI10 RXI10;

/* Delete the interrupt used for DTC activation source */
ret = R DTC Control (DTC _CMD ACT SRC DISABLE, NULL, &args);
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WET:DTC DT 7T 47777 (ACT) &7 —FEREFITHDORI #FE (VECN[7:0]) ZEET 5,

dtc err t ret;
dtc stat t stat;
uint8 t interrupt number;

/* Get DTC Active Flag (ACT) and Vector number (VECN[7:0])in progress */
ret = R DTC Control (DTC_CMD STATUS GET, stat, NULL);

if (true == stat.in progress)
{
/* Vector number is valid */
interrupt number = stat.vect nr;
}

else

{
/* Vector number is inbalid */

}

W8 : MEHRDF = —VEgEREEHIET S,
dtc err t ret;

dtc cmd arg t args;

/* No. Of chain transfer = 5 */
args. chain transfer nr = 5;

/* Bbort the chain transfer in process */
ret = R DTC Control (DTC CMD STATUS GET, NULL, &args);

PO : > ABREEFH AT D,

dtc err t ret;
dtc _cmd arg t args;

/* Set SCI10 receive data full interrupt as sequence transfger activation
source */

args.act src = DTCE SCI10 RXI10;

/* Enable sequence transfer */
ret = R DTC_Control (DTC_CMD_ SEQUENCE TRANSFER ENABLE, NULL, &args);

W10 : v —F v AR EREIET D,
dtc err t ret;

/* Disable sequence transfer */
ret = R _DTC_Control (DTC_CMD SEQUENCE TRANSFER DISABLE, NULL, NULL);

W 11 : —F VAR ERAIIICK T T 5,

dtc err t ret;

/* Disable DTC transfer request by SCI10 receive data full interrupt */
IEN (SCI10, RXI10) = 0;

/* Issue command repeatedly until sequence transfer can be aborted */
do
{

ret = R DTC Control (DTC CMD SEQUENCE TRANSFER ABORT, NULL, NULL);
} while (DTC_ERR ACT == ret);
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ALF 12 : R_ DTC Create()ic & » THRESN-MEE2EET 3,

dtc _activation source t act source;
uint32 t chain transfer nr;

act source = DTCE SCI10 RXI10;

chain transfer nr = 0;

if (R DTC Create(act source,
&g _dtc info sgnum,
&g_dtc _pre info sqgnum,

chain transfer nr) != DTC_ SUCCESS)

{

/* Error */
}
g dtc pre info sgnum.writeback disable = DTC_WRITEBACK DISABLE;
g _dtc pre info sgnum.sequence end = DTC_ SEQUENCE TRANSFER CONTINUE;
g dtc pre info sgnum.refer index table enable = DTC REFER INDEX TABLE ENABLE;
g dtc pre info sgnum.disp add enable = DTC_SRC ADDR DISP ADD DISABLE;
args.act src = DTCE SCI10 RXI10;
args.chain transfer nr = 0;

args.p transfer data = &g dtc _info sgnum;

args.p data cfg = &g dtc pre info sqgnum;

if (R DTC Control (DTC CMD CHANGING DATA FORCIBLY SET, NULL, &args) !=
DTC_SUCCESS)

{

/* Error */

}

Special Notes:

2+ K7 DTC_CMD_GET_STATUS O#54 . DTC 23 LBEH (p_stat->in_progress 73 true) DIFAEIZ D
7 BBEFIIANTT,

21~ > 73 DTC_CMD_ENABLE_ACT SRC, DTC_CMD_DISABLE_ACT SRC & L < i%
DTC_CMD_SEQUENCE_TRANSFER_ABORT ®D#54, R_DTC_Control()B%% 2 FEONH - RIIC, =—V X%
IAABLRFFAE > b (IERMIEN)) 227 U7 L, HEHROE D ARTEREZEEEICT H2LER’HY £3 (F
VIAZZERIX R_DTC_Control)IZ#E S ET)

ICU.IER[m].BIT.IENj = O;

R_DTC_Control() DALERKE T 12, ZEILIC L72BIVIARBELRZFFA] L £ 7,

IERM.IENj £ k EEI VAR BEROKISIZONWTIE, 2—HF—RAv=a T/ N— U = THHEOH Y AL
2y ha—F (ICU) B0 [HIDARARY 47T ] & RS,

Abort JLHE CTIIIEORRETFHRITEN T L E 5 720, BBEPEIRICHET = — VRS R 2R T 2 LN
% D i‘j‘o
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3.6 R_DTC_GetVersion()
ZOBEIL, KEVa—ONR—T g U FFERLET,

Format
uint32 t R DTC GetVersion (void)

Parameters
A

Return Values
N—g VB
WEMLD2 NA MR AT ==V g UFE, BRTMMIO2 A "B~ AT — =T 3 Fe

Properties
T A dtc x ifhic7a h&2 A4 FESENTWET,

Description
COBBIIATEY 22—V DONR—=Va U ERLET,

Reentrant
BRI ARIEE T,

Example
uint32 t wversion;

version = R DTC GetVersion();

Special Notes:
L
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4, UnFERFE

DTCFIT £V =2 —/VTW 2 H LRV =D, MR EIIARETT,

5. {+Ek
51 ENFERIRIE

AFITEY 2 — VOBWEMRERE A L IR LET,

% 5-1 Ver.2.08 ENfEfEiRInis

EH AE
MAERRIRE ILRHYR TLY O=H A& e? studio V6.0.0
Cavi{4 5

LB R TLY kA=Y AE C/C++ compiler for RX family V.2.07.00

AVNRANF T3y HERRBEDT 74 L FREICUTOA T3
v B

-lang = c99
IVTATY EvyI9IToTF4F7o /) MLIVTATY
EDa—)ILDO/N—D 3y Ver.2.08

ERAR—

Renesas Starter Kit for RX111 (&4 : ROK505111SxxxBE)
Renesas Starter Kit for RX113 (&4 : ROK505113SxxxBE)
Renesas Starter Kit for RX130 (&4 : RTK5005130SxxXXXBE)
Renesas Starter Kit for RX130-512KB  (E!4 : RTK5051308SxxxxxBE)
Renesas Starter Kit for RX231 (&4 : ROK505231SxxxBE)
Renesas Starter Kit for RX23T (&% : RTK500523TSxxxxxBE)
Renesas Starter Kit for RX24T (24 : RTK500524TSxxxXXBE)
Renesas Starter Kit for RX24U (¥4 : RTK500524USxxxxxBE)
Renesas Starter Kit for RX64M (&4 : ROK50564MSxxxBE)
Renesas Starter Kit for RX71M (&4 : ROK50571MSxxxBE)
Renesas Starter Kit for RX65N  (E!4£ : RTK500565NSxxxxXBE)
Renesas Starter Kit for RX65N-2MB  (E! 45 : RTK50565N2SxXXXXBE)
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5.2 rSTNYa—Fq42y
1) Q: AFITEVa—NETay=7 MGEMLE LN, BV FFEITIT 5 E [Could not open source
file "platform.h"] =7 —23FA L 7,

A FITEY2a—ART7nY=7 MIELSBIMENTWRWATEELRH Y £, 7ry=7 b~
DB HEZE TR < TZE 0,

o CS+EHEALTWLSESE
77V —vary/—FRX 77 U CSHIHMAIAT 7L Firmware Integration Technology
(RO1AN1826) ]

e e?studio ZFEAL TL\SI5E
TV r—vary/—hFRX 77U e2studio [ZHAA T J7E Firmware Integration
Technology (RO1AN1723) |

Fo. RRTEY 2a— L2556, A— FY¥PR— Xy —Y FIT £ 2—/L(BSP &
Va—/W)bTaYe s MUENTLZMNERH Y £, BSPEY 2 —/LOBINGEIL, T
r—varv/)—h [R—=KpHR— bRy r—F 2 2—/(ROIAN16SS) | #SM L T 72X

v,

@ Q:AFTEVa—NE7uay=r MIBIMLUELER, BV RFETT S E [This MCU is not
supported by the current r_dtc_rx module.] =7 —23F 4 L E 7,

A:BINLEFITEY 2= A Ra—FTavcy FOX—4 v FT /340 A% LTV W R[RENE
NHYET, BMLIEFTEY 22— VOXRT NN, AR LT IEE N,
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6. SELRXI AL

=P A= T N—RyxT
(WFHENFY A T 7 ba=g ZAR—L_X—=UNnH5AFLTLLEEY, )

T ZINT T T =TI = N=a—A
EFRENIY R L7 b= AR —AR—TUNHAFLTLEEY, )

a—H—Xv =27 B
URHTRR A V3 H 2 T Ly hr=g Ak A= UmBAE LT ES, )

TOZHALTY TT—FDORBIZDNNT
RKED 22— WIS T DT 7=V T v 7T — MIb D 8 A,

R—LR—=D LHR— RO

NI A LT ha=J AR—LbR—
http://japan.renesas.com

BRIGEg
http://japan.renesas.com/contact/

TRTOEES S UVERERE, ThEhOREEICRELET.
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38-40 |3.5R_DTC_Control() Example NBEZRELT-
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6 14 BE7FUr—av/—+ REERELT:
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32-36 |3.5R_DTC Control() #FiRa<r K

[DTC_CMD_CHANGING_DATA_FORCIBLY_SETJ #3&#

A-2




HETERLEDFESIE
ZITIE, v A 2R AERICEAT S EH EOEEEE] IOV TR L X, @M Lok
FHIZOWTE, KRRFa2 AV MBIOT 7=V T v 7T — bR LTI,
1. FREARAHFOULE
CEE] REAmFIE. AXO IREAHFOUE] ([CHR>TUREL T I,
CMOSEFDANHFDA VE—F VD RIE, —fRIZ. WA A VE—FURELH>TWET, REA
mFERBKETEMESE S L. FERRICKY., LSIAAD/ 4 XAHMEN, LSINETERE
BTN Y ., ANWEBERE SN TERBEZRIIENLHY TT ., RERHFIX. A3 FKfE
FRinFOMWIE] THRAT HIERICHEVVLEL T ZEL,
2. BREABOULE
[EE] BREBEARE HROKEEIFETT,
BREARICE. LSIORNBEROKEEITEETHY . LORFIDBEELRIHFDKREEITET
ERR
SNEBU Y FMgFTUEY FIAEAEDGE. BREANSY Y FABRICLS5FETOHM. in
FOREFRIETEEE A
BHEIC. AB/ST7—A Uty bREEFERLTY £y I 2ERDIGE. EREANLYEY +
DI B—EEBREICET 2FETOHM., InFOKRBIIRIETEEFLEA,
3. UH—=T7FLR (FHEE) O7IVRE&L
CEE] VF—T7 FLR (FH5EE) O7 9 REZ8ILELFET,
7 FLREEIC(X, FEOEENERICEIYMFTLOATWS U —T7 FLR (FHEE) AHY
FY, INLDT7 FLRETIVRALIEZEZDEEIZCOVTIE., RIEETEFLADT, 7V XL
BWhESITLTLEEL,
4. Qv YIZDOWT
GEE] Uty FEIE, 7099 DBRRELEZR. Uty FEEBRLTLESLY,
TJOUSLETHOI OV IPYEBEZRIL. YIVBAEIV OV IDNRELEZRICUYEBZ TS
LY,
)ty b, SERRIRTF (FIENBRIRER) ZAWV- 0v ) THEZMIBT S RXTAT
F. 7090 +RRELIZE. Uty FEBRLTCESW, £z, 705 5 LDEDPTHERH
k¥
(FENBREERER) 2ANV-27097ICHYBZS5EEF. IVBAXEDI Y IR+ RE
LThBBIYBEZTLIEEL,
5 HSEOMEICDNT
CEE] R20ELIERICERTTLHHEEIE. BEBELTLICORTLFMmABREERBEL T LS
LY,
BLIIL—TDIA a2 TELEEINES &, REROM, LA 7 A= DHEREIZKY., &
SEEMEOSERE T, HiHEE. BEv—C U, /A XAME. /A XESHELENRLDIIGENHY F
T, MEMNEBSERICERTT H58F. BLAOBERTEITORTLFMAREZER L TLEELY,




HEEE

1. AEHCRBINEBE, VI 7ELUCNSICEET 21ERIE. FERRIOBER. WAGNZHRATLILOTT., SEROME - VRATLOEFIZHEL
T, BB, VILIIT7ELVINLICHEYT 2HEHREEATHBEICE. BEROBEICBEVNTIT>TLEEL., ChoDFERAICERELTELEE (BFH
FLEBE=ZFWTAICELEEBEELEARET. UTRILTT, ) [CEL. HiE. —Y1Z0FEEZZEVERA,

2. LG KEHICEHSNEHRZT—42. B, K. TOTSLAL, 70TV XL, HAEBFAEOEROERICEEL THRE LEE=EOHTE. BFEZTOHD
M EECRT 2RFELEINSICET PRI OVT, BE. ASORIEZTIIOTIEEL, FL-EEZESILOTEHY FEA.

3. HitE, AERICEIELHFLEE=BDOHHIE, EFETOMONMNHEELASHETILOTEIHY EFRA,

4. HERE. £HFELE—HEBHLT. WE. XE. EH. ZOMOTEVIHEALLGZVTLLEEWD, MhdiE, RE. BRFCLYELCHEBTCEAL, St
Z. —YIZOEEEEVERA,

5. Ht(E, HHBROREKES MZEKE] LU BREKE] (CHFELTHY ., FREKEF, UTICRTARCERNERAINSGZLEZERLTEYES,

FZHEKEE ¢ aVEa—%. OAHESE, BIEHEE. SHRIBEEE. AVHEEE.
RE. LM, S—VFILigss. EEA0RY +E
EREKE . X% (BBE. THE. BMNE) . EHE (ES) . KREES
SRUGREH VR T L, EEREFIHEES
LHBRE, EEES - SRCREFLZRETAEMEOH LM - VXA TL (EGHFEE. AMKCEOAAEATLIH0%) | t LESREYPHIBELRESE
EEENDHLHE - SR TL (FH., BEPHRE. RFAFHORTLA, MEBFESZXTL, TS5V MERVRTL, BEHES) (CEASNLIILEER
LTHELT. CNOCORARICERAT I LIETEERA, 2. ERLAGVARICEHERZEALLZILICKYESEIELTE, SHHE—1Z0EEZZEL
FHA,

6. HHMREHEAORIE. BHOMBER (F—F— b, A—F—XA3=a7. 7TUr—>av/—r, EEUENYFT v IICREBO THEEEKT /A ZOMHE
ALEO—BMAEIEEE] %) #HAOL, YHNEETIRATH. BEERETHE. KAEHE. REFHZTOMEEEHOEENTIERCESL, &
EEHOEEFRA TLURBURKE CHASNBEOHE, RBEOFEESLUERITOETELTE. L1E. —PZ0EFEAVERA,

7. H#F, SHERORESLVEBEOALICEHOTOETH, FERURKIHIBETHENSFKELY ., FRAKHICE>TERIMELZYTIEE1HY F
T, T, BHERIMRSHREHEToTHEY ERA. RICUHUIOMEELIBHENELLBETHoTH. ABEHR, KUBRZTOMURNIIBESS
ELSERVES, BEHFOFEICH T, TRFE. T RS, RBEHLRASFORLFHBLIVI -V U TNEE, BEHKOBEH - PXATLELTO
HEREET TSN, HIS, Y432V T D7}, BRTORILIERHE 10, BEHROHEE - AT LE L TOREBRIIESEHROFEITITo>TL
&L,

8. LMWBOBEBHSHEOHMOETEL L. WRAEARNICLTLUHELEROETSHE LS, SHEAICKELTIE. BEOMEOES - HAZEHTS
ROHS#ES%. BRI IBREMEESETHAENS . MM BERICEET HL 5 THACEESL, MBEFEETLAEVI EICKYELEBFICEALT.
LiE, —YZOFEFEEZEAVFEEA.

9. LHAUGHEIUHMEERNNDOEZSTSLICRAICI YRS - FH - REEZLSATODIHE - DATLAIERATIILETEERA, . BHERZB L UM
. (WEESR, LPEH. EYERSOREREERSIUV NS EEMT LI ENTEDLII VAL (BAMEREZEAET, ) OBK. &it. &, FHALL
CIFFEZFOEM. 2EEEFOMKE. HEt. BEFLEIFERAOBM. FLEE)ZOMOEBRMLEFENELUREOHBFOHITLLLEMT. BOHERAET.
D, BEHICHEA. BRFE. BE. B, EEL LIERBFELAVTIESL,

LUURBLUEMEEE, REFEEBESETL5E8EF. MEABRUNEESEX] ZOHBXRES L VERSNINEOREEEEELREETL. Thd
DEHDECHITRVBELGFHEET TS,

10. BEHOER, BE5%IC&Y., A8 (RATIEEE28AFT. ) DHOBEHCEM L THHAURHSERASh, ZOFEANSBENELLEE. SHE—VZD
BEEEEDT. BERICHDIERAICE I BHRADERICOETUHERBE I LEFET,

M. ABHOEBFEE—BELHOXBICLIFRNOREEBI L EHFLITERT DL E2ELFET,

12. ABHCRBSAFERFLISHBKCEL. CTHADHDIBEEICE. BHERICEBUVEDE S,

L ABRICBVTHEASATLS M4t &lE. LRYR ILY FOZIZBASHBELTILRYR ILY bOZH) ABASHNZOBRMEDERIEDBE K E

EEFLIREBECRETISHEVVES,
2. ABHICBEVWTHEASATLS M8 G] S@F FNSBVTERSA-LHORE, WERKEZVWVET,

HaR.

bl

(Rev.3.0-1 2016.11)

LENESAS

BRIV INOZIAKA =

nEESHAEED http://www.renesas.com

HEXBMEEBAORMBERI LS EAHYET. BIMECOEEL TR, BHA—LAR—SETH LA,
LR TLY A=Y ZAHA R T135-0061 HERERABIRREMN3-2-24 (BMT+LPT)

e EEEEEE LUVEMOCHEREITRAES
HWEBMEEED : https://www.renesas.com/contact/

© 2017 Renesas Electronics Corporation. All rights reserved.
Colophon 5.0


https://www.renesas.com/contact/
http://www.renesas.com

	1. 概要
	1.1 DTC FITモジュールとは
	1.2 DTC FITモジュールの概要
	1.3 APIの概要
	1.4 DTC IPバージョン

	2. APIの情報
	2.1 ハードウェアの要求
	2.2 ソフトウェアの要求
	2.3 サポートされているツールチェイン
	2.4 使用する割り込みベクタ
	2.5 ヘッダファイル
	2.6 整数型
	2.7  コンパイル時の設定
	2.8  コードサイズ
	2.9  引数
	2.9.1 r_dtc_rx_if.h
	2.9.2  r_dtc_rx_target_if.h
	(1) DTCaの場合
	(2) DTCbの場合


	2.10  戻り値
	2.11 コールバック関数
	2.12 FITモジュールの追加方法

	3.  API関数
	3.1 R_DTC_Open()
	3.2  R_DTC_Close()
	3.3  R_DTC_Create()
	3.4  R_DTC_CreateSeq()
	3.5  R_DTC_Control()
	3.6  R_DTC_GetVersion()

	4.  端子設定
	5. 付録
	5.1 動作確認環境
	5.2 トラブルシューティング

	6. 参考ドキュメント



