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1 %8

AXEEBENBT ZIEZETY MCU & FlexCAN #RIREF SDK IR A ERIER ., FlexCAN IR IEESHREARTER
ES%# AN0019: (FlexCAN fEHRNE N,

2 ek

£ CAN BEEE TERIFENRR, HEBEHTHEMANIRK.

2.1 CAN EiRiNMa#k

CAN iRR{N I E B ST IEIRET SR #5810, CAN RAFZRIZE, CAN TIEHEZ, BBFE payload IRE. B CAN_Init LI,
Be B 15 BB KB can_user_config_t BIIEEH &2, NADTENZEE can_user_config_t NEEHTEENYIBNK

=
E:%\c

2.1.1 #IMEHLEEL CAN_Init

status_t CAN_Init(const can_instance_t * const instance,
const can_user_config_t *config)

typedef struct

{
uint32_t maxBuffNum;
can_operation_modes_t mode;
can_clk_source_t peClkSrc;
bool enableFD;
can_fd_payload_size_t payloadSize;
can_time_segment_t nominalBitrate;
can_time_segment_t dataBitrate;
void *extension;

} can_user_config_t;

« maxBuffNum: R AHFFEEE

- IRBEEFEANMENEEXRKHENE, UNADERE n MBFE, WKEREA N, Fil
YTM32B1LD %%l CANO i&i& n BI5EE 1~32,
- H{FERLIEW FIFO BY, 3ZUX FIFO B 5 BB Y mailbox Z= )M JRIREE o
« mode:CAN &=
- Bi7EL,
- ERELR,
- fZiEE, WERXT, YIRMTHGE, CANERGTFEEERX, FLABREEY
typedef enum {
CAN_NORMAL_MODE = 0U,
CAN_LOOPBACK_MODE = 2U,

CAN_DISABLE_MODE = 4U,
} can_operation_modes_t;

 peClkSrc

- CAN_CLK_SOURCE_OSC: 4IMB=sfig Ik FXOSC /EJI CAN HEHLIALR
- CAN_CLK_SOURCE_PERIPH: fastbus clock fEJ3 CAN t&E 442

Iz ES 3
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typedef enum {
CAN_CLK_SOURCE_0SC
CAN_CLK_SOURCE_PERIPH
} can_clk_source_t;

ou,
1

i %A oscEAREREY, Mcu BIBY SPAEIR ¥ IR LAY A SRE BE FOSC
« enableFD

- ture: (A2 CANFD BT, CAN {EHIETEE CANFDEER T
- false: Z:1F CANFD &R, CANEHIEGTEZRE CAN R T 3T 2{ERE CANFD BB, RX FIFO WA RZEF

. payloadSize: HBfERIETIERE

- BCANFEREANTFELBELS, XEXNEENsRE
- HCAN #ECE N TYETE CANFD BB, olEE M 8. 16, 32. 64 A%
typedef enum {
CAN_PAYLOAD_SIZE_8 = O,
CAN_PAYLOAD_SIZE_16 ,
CAN_PAYLOAD_SIZE_32 ,

CAN_PAYLOAD_SIZE_64
} can_fd_payload_size_t;

« nominalBitrate: CAN RiFXREE
. dataBitrate: CANFD RF=REE
« extension: CAN FIFO B2 &

is_rx_fifo_needed,
num_id_filters,
transfer_type,
rxFifoDMAChannel,

« BRAFBEW FIFO, TBLE extension=NULL
« SFF3 FIFO BY:

is_rx_fifo_needed = true

num_id_filters: BCE FIFO IR ERAIRIEES N, {EMTN 8 BUEEE, FRLALRAMELER
flexcan_rx_fifo_id_filter_num_t PBEY{E,

transfer_type: FIFO #EWGIBIZTE A PRI AN DMA B, WRAKEEZEE flexcan_rxfifo_transfer_type_t
rxFifoDMAChannel: 2 transfer_type 5 DMA 5=UBY, LGB DMABES

2.1.2 ENABEE

RERBIEXBARIERSEER, BB{EN OXFFFFFFFF
« KRI%X Abort {EHE
. Bussoff HENRKE (FErE

2.1.3 EERH:
. ZH CANER, ZEF RXFIFO, 24M 9MEB OSC YE/9 CAN BYEFIE, 500K SFAFER, SRR 81.25%
const can_user_config_t can_pal_Config = {

.maxBuffNum = 32UL,
.mode = CAN_NORMAL_MODE,

N 4T 4
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.peClkSrc = CAN_CLK_SOURCE_OSC, /*1< 24M 0SC as CAN module cloce. */
.enableFD = false, /*1< CAN module work in classical mode. */
.payloadSize = CAN_PAYLOAD_SIZE_8, /*1< 8 byte payload size per mailbox */
.nominalBitrate = /*!< CAN bandrate config to : 500Kbps */
{

.propSeg = 3UL,

.phaseSeg1 = 7UL,

.phaseSeg2 = 2UL,

.preDivider = 2UL,

.rJumpwidth = 1UL
}
.extension = NULL /*!< Disable RX FIFO */

.

. 28 CAN T ; EBERXFIFO, FIFO RBRHADNIEWEIE, 16 HISKEE, 24M MR OSC YEI CAN BHhiE,
500K JEAFER, EHER 81.25%

const can_user_config_t can_pal_Config = {

.maxBuffNum = 32UL, /*!< Default config to CANO max buffer number: 32 */
.mode = CAN_NORMAL_MODE, /*!< Goto run mode after init. */
.peClkSrc = CAN_CLK_SOURCE_OSC, /*1< 24M 0SC as CAN module cloce. */
.enableFD = false, /*!< CAN module work in classical mode. */
.payloadSize = CAN_PAYLOAD_SIZE_8, /*1< 8 byte payload size per mailbox */
.nominalBitrate = /*!1< CAN bandrate config to : 500Kbps */
{
.propSeg = 3UL,
.phaseSeg1 = 7UL,
.phaseSeg2 = 2UL,
.preDivider = 2UL,
.rJumpwidth = TUL
I
.extension =
{
.is_rx_fifo_needed = true, /*1< Enable rx fifo. */
.num_id_filters = FLEXCAN_RX_FIFO_ID_FILTERS_8, /*1< 8 rx filter */
.transfer_type = FLEXCAN_RXFIFO_USING_INTERRUPTS, /#*!< using interrupt mode to receive message */
¥

« CANFD #Z3{; 24M §MEE OSC fEJ0 CAN BYSHIR, 64 FTMPFELAEL; RAFZ: 500K, REER 87.5%; HIBRIE]
$FEE: 2000K, SRR 83.3%;

const can_user_config_t can_pal_Config = {
.maxBuffNum = 32UL, /*1< Default config to CANO max buffer number: 32 */
.mode = CAN_NORMAL_MODE, /*1< Goto run mode after init. */
.peClkSrc = CAN_CLK_SOURCE_OSC, /*!< 24M 0SC as CAN module cloce. */
.enablefFD = false, /*1< CAN module work in classical mode. */
.payloadSize = CAN_PAYLOAD_SIZE_64, /*1< 64 byte payload size per mailbox */
.nominalBitrate = /*!< CAN bandrate config to : 500Kbps */

.propSeg = 12UL,

.phaseSeg1 = 27UL,

.phaseSeg2 = 5UL,

.preDivider = 0UL,

.rJumpwidth = 5UL
}
.dataBitrate
{

/*1< CANFD bandrate config to : 2000Kbps */

.propSeg = 7UL,
.phaseSeg1 = 1UL,
.phaseSeg2 = 1UL,
.preDivider = 0OUL,
.rJumpwidth = TUL
I
.extension = NULL /*!< Must disable RX FIFO */
s

MNA%EIC 5
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2.2 CAN HBBRfE#IWRI

2.2.1 HBEBBFE#IK
1812 R £ CAN_ConfigRxBuff 1 CAN_ConfigTxBuff fic B 1 I E B BEfE 1 & 1X 8 B BPFE

status_t CAN_ConfigTxBuff(const can_instance_t * const instance,
uint32_t buffIdx,
const can_buff_config_t *config)

status_t CAN_ConfigRxBuff(const can_instance_t * const instance,
uint32_t buffIdx,
const can_buff_config_t *config,
uint32_t acceptedId)

« buffldx: ERFERS

- Y FIFO 2, buffldx BIEVESEE N 0~n
- HFIFO fERERT, buffldx EUESERES 1~niF: wAE n BURTF FIFO 2B EREFD CAN ML ETIR B R
maxBuffNum {8, 3 buffidx S H e KER, HREURIE] STATUS_CAN_BUFF_OUT_OF_RANGE

. *config: BEER, SRUTEEEENX

typedef struct {
bool enableFD;
bool enableBRS;
uint8_t fdPadding;

can_msg_id_type_t idType;

bool isRemote;
} can_buff_config_t;

. acceptedid: ¥EUHPFE K 2SR5

- YU FEEFRAEM (Standard Frame) ZEULHBFERT, SBEIJ 0~0XTFF;
- HEAEY B (Extended Frame) UL HBFERY, SEEJI 0~Ox1FFFFFFF;

2.2.2 B FIFO #13&4K Rx FIFO Init

H¥IALIERE FIFO [5, 81T % FLEXCAN_DRV_ConfigRxFifo(75 BTE flexcan_driver.h &) BL & 1Z W FIFO

void FLEXCAN_DRV_ConfigRxFifo(
uint8_t instance,
flexcan_rx_fifo_id_element_format_t id_format,
const flexcan_id_table_t *id_filter_table)

. instance: CANIZ#IEEZ SIS, E5|H CAN BEHRVTIABW LMK can_instance_t T instldx TTEE
. id_format: BUUEESERXEN, FHSELHFSEFEMT (FlexCAN BRNE)

R ERtE (id_format) FOEBURIEAN T RMURIEAN

FLEXCAN_RX_FIFO_ID_FORMAT_A  Ffi# ID futbiR FRE ID fztbig
FLEXCAN_RX_FIFO_ID_FORMAT_B  Ff#& ID ftbi MSB14 {iI ID L3R
FLEXCAN_RX_FIFO_ID_FORMAT_C ~ MSB8 {if ID Lt  MSB8{i ID tb4&

typedef enum {
FLEXCAN_RX_FIFO_ID_FORMAT_A,
FLEXCAN_RX_FIFO_ID_FORMAT_B,

FLEXCAN_RX_FIFO_ID_FORMAT_C,

N 4T 6
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} flexcan_rx_fifo_id_element_format_t;

« *id_filter_table: EWUEKRIEZTHER

typ

edef struct {

bool isRemoteFrame;
bool isExtendedFrame;

uint32_t id;

} flexcan_id_table_t;

/*1< Remote frame*/

/*1< Extended

frame*/

/*!1< Rx FIFO ID filter element*/

I - SRR PNERBREURKESNESBER - BUURESESIBRMAN 8(n+1)(x+1), Ho: +n: FESRPIR
ENEERHMEER, BIEMK can_user_config_t & extension BY num_id_filters JTTRE +x: HFesPIRERIRIKES
BAER - BB CANLInit ltatkE, MASXKALBBEER, HigERBUL 1

2.2.2.1 RARG

. BYGER BTN FLEXCAN_RX_FIFO_ID_FORMAT_A, 8 NiEikes, HMIIXEVIRARAEESEELER, £
[E #5318 OXFFFFFFFF, RXFIFO YZ1ZEUL ID A5 rxFifoAccld #24EA 1D RERIFRBE IR

#define CANO_RX_FIFO_FILTER_COUNT (8 * (FLEXCAN_RX_FIFO_ID_FILTERS_8 + 1))

const uint32_t rxFifoAccId[CANO_RX_FIFO_FILTER_COUNT] =

{

I

con

0x0C1001F0OU,
0x081002F0U,
0x0C0803A5U,
0x0C1004F0U,
0x0C1005E0U,
0x0C1006F3U,
0x0C1007F0U,
0x0C10080FU,

st flexcan_id_table_t rxFifoFilterAccInfo[CANO_RX_FIFO_FILTER_COUNT];

// Do something befor
/* Init rx fifo filter table acceptence code */

for

{

}

(uint8_t i =

rxFifoFilterAccInfo[i].isRemoteFrame =
rxFifoFilterAccInfo[i].isExtendedFrame = true;
rxFifoFilterAccInfo[i].id = rxFifoAccId[i];

// Do something after

o JEWGEE ST A FLEXCAN_RX_FIFO_ID_FORMAT_B, 8 MNEiK=sE,

false;

0;i < (uint8_t)CANO_RX_FIFO_FILTER_COUNT;i++)

BERXBNRCRAEELBEIEEN, £

B {E OXFFFFFFFF, RXFIFO $§#E U ID 5 0x0C1Cxxxx ~ 0x0C2Bxxxx LLERHI PR B IR XX

- MBRAREM, FFAE ID R

- MEATEM, X IDS 14 LR

/* define filter table length
filter table length must equal to :

8*(n+1)*(x+1)

n : filter table length code configed in the register

x : filter formate code configed in the register */

#define CANO_RX_FIFO_FILTER_COUNT (8 * (FLEXCAN_RX_FIFO_ID_FILTERS_8 + 1) * 2)
/* Init rx fifo filter table acceptence code */
flexcan_id_table_t rxFifoFilterAccInfo[CANO_RX_FIFO_FILTER_COUNT]

const

{

N N

.isRemoteFrame
.isRemoteFrame
.isRemoteFrame
.isRemoteFrame
.isRemoteFrame

false, .
.isExtendedFrame
.isExtendedFrame
.isExtendedFrame
.isExtendedFrame

false,
false,
false,
false,

isExtendedFrame

= true,
= true,
= true,
= true,
= true,

.id
.id
.id
.id
.id

0x0C1C01FOU},
0x0C1D01FOU},
0x0C1E01FOU},
0x0C1FO1FOU},
0x0C2001FOU},
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{.isRemoteFrame false, .isExtendedFrame true,.id
{.isRemoteFrame = false,.isExtendedFrame = true,.id
{.isRemoteFrame false, .isExtendedFrame true,.id
{.isRemoteFrame false, .isExtendedFrame true,.id
{.isRemoteFrame false, .isExtendedFrame true, .id
{.isRemoteFrame false, .isExtendedFrame true, .id
{.isRemoteFrame false, .isExtendedFrame true,.id
{.isRemoteFrame = false,.isExtendedFrame = true,.id
{.isRemoteFrame false, .isExtendedFrame true,.id
{.isRemoteFrame false, .isExtendedFrame true,.id
{.isRemoteFrame false, .isExtendedFrame true, .id

0x0C2101FOU},
0x0C2201FOU},
0x0C2301FOU},
0x0C2401F0U},
0x0C2501F0U},
0x0C2601FOU},
0x0C2701FOU},
0x0C2801FOU},
0x0C2901FOU},
0x0C2A01FOU},
0x0C2B01FOU},

}

Bft: RxFIFO BIHRUGE G, BDSIRWAREMSIRZY R

2.2.3 HEEieE
BUGER BB it E N2 BERAR M mInEL,

3 IRM&RIE
3.1 RiXHE CAN_Send

B2 CAN_Send ERESEIEMNE R EBFERIIRRIX . CAN_Send EREUEE PBI7STNARIX CAN IR, ZHEH
CAN_Send [5, BE%FHEIEMBIFE CAN KX, HEBRETRE, XAHENBHEDY, RKX5TH, JBIEA

CAN_GetTransferStatus e BEMFEE T L F 2RI,

status_t CAN_Send(const can_instance_t * const instance,
uint32_t buffIdx,
const can_message_t *message)

« can_instance_t: CAN SLfIZ5|, CAN_Init SLFIZE S|
. buffldx: BFfEZRSIS
. message: CANHEISH

typedef struct {

uint32_t cs; /*!< Code and Status*/

uint32_t id; /*1< ID of the message */

uint8_t data[64]; /*!< Data bytes of the CAN message*/
uint8_t length; /*1< Length of payload in bytes */

} can_message_t;

3.2 RIARG

can_message_t txMsg = {
.cs = 0U,
.id = Ox18FF0101U,
.data = {0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07},
.length = 8U,

/* Send CAN message via mailbox-0 */
if (CAN_GetTransferStatus(&can_pal_instance, 0) != STATUS_BUSY)

/* Update data */

txMsg.data[0] = 0x32;
txMsg.data[0] = 0x24;
txMsg.data[0] = 0x25;
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status |= CAN_Send(&can_pal_instance, 0, &txMsg);

-

4 R

4.1 IEWEE CAN_Receive

BT A CAN_Receive RESLHIZNE B HIFERYIRSRIX, CAN_Receive BRENEI T AR &IX CAN R, ZHiAH
CAN_Receive f7, BT HERARFE CAN Bl HHEBRXTHE, XABNEFESE, BEWTH., o0& iER
CAN_GetTransferStatus e BEHFEE T L F 2RI,

4.2 MATH: SanAEW

can_message_t rxMsg;

if (CAN_GetTransferStatus(&can_pal_instance, 1) != STATUS_BUSY)
{
status |= CAN_Receive(&can_pal_instance, 1, &rxMsg);

b

5 RiEREWPER
5.1 RS { [0 iR R 4

aJj@1d CAN_InstallEventCallback B &R F Mt 5 W % &0 o B =544 [ 8 R 3

5.2 RIFRHI: &k R iR ch iRt IR IS e ik i

#define CANO_RX_MSG_COUNT (3U)

#define CANO_TX_MSG_COUNT (4U)

const can_buff_config_t can0_BuffCfg = {
.idType = CAN_MSG_ID_STD,

i
can_message_t can0_TxMsgs[CANO_TX_MSG_COUNT] = {
{
.id = 0x510,
.length = 8,
},
{
.id = 0x520,
.length = 8,
I
{
.id = 0x530,
.length = 8,
.,
}
can_message_t can0_RxMsgs[CANO_RX_MSG_COUNT] = {
{
.id = 0x110,
.length = 8,
T,
{
.id = 0x120,
.length = 8,

N 4T 9
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}
{
.id = 0x130,
.length = 8,
I
}
void canO_mb_CallBack(uint32_t instance, can_event_t eventType, uint32_t objIdx, void *driverState)
{
uint32_t index;
(void)driverState;
if(0 == instance)
{
switch (eventType)
{
case CAN_EVENT_RX_COMPLETE:
/* Traverse all rx mailbox to find which mailbox has occured rx event */
for (index = 0; index < CANO_RX_MSG_COUNT; index++)
{
if (objIdx == index)
{
/* Call upper layer to indication the rx event */
// Do something
/* Start mailbox to receive next message */
CAN_Receive(&can_pal_instance,
index,
(can_message_t *)&can0_RxMsgs[index]);
}
}
break;
case CAN_EVENT_TX_COMPLETE:
/* Traverse all tx mailbox to find which mailbox has occured tx event */
for (index = 0; index < CANO_TX_MSG_COUNT; index++)
{
if (objIdx == index + CANO_RX_MSG_COUNT)
{
/* Call upper layer to confirm the tx event */
// Do something
}
}
break;
default:
break;
¥
}

int main(void)
{
// Do something befor
status = CAN_Init(&can_pal_instance, &can_pal_Config);
status = CAN_InstallEventCallback(&can_pal_instance, canO_mb_CallBack, NULL);
/* Config rx messages mailbox, hardware mailbox 0~2 used as rx message mailbox */
for (index = 0; index < CANO_RX_MSG_COUNT; index++)

{
/* Config rx buffer */
status = CAN_ConfigRxBuff(&can_pal_instance,
index,
&can0_BuffCfg,
(uint32_t)can0_RxMsgs[index].id);
/* start to receive message */
status = CAN_Receive(&can_pal_instance,
index,
(can_message_t *)&can0_RxMsgs[index]);
}

/* Config tx messages mailbox, hardware mailbox 3~6 used as tx message mailbox */
for (index = 0; index < CANO_TX_MSG_COUNT; index++)
{

WA ST

10
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status = CAN_ConfigTxBuff(&can_pal_instance,
index + CANO_RX_MSG_COUNT,
&can0_BuffCfg);

}
for(;:)
{
Task_100ms()
{
uint32_t index = 0;
for (index = 0; index < CANO_TX_MSG_COUNT; index++)
{
if(CAN_GetTransferStatus(&can_pal_instance, index + CANO_RX_MSG_COUNT) != STATUS_BUSY)
{
CAN_Send(&can_pal_instance, index + CANO_RX_MSG_COUNT, &can0_TxMsgs[index]);
}
}
}
H

6 SHEEIRGE

RE 15011898 EX M B &R, = CAN B& BT EFER, FlexCAN EBHIZZaIE MBI SR, HiFA CAN_Init 53
B CAN #2418 BT, BXIAFF/Z CAN BusError P ETF0D CAN Busoff i, HF /S BusOff Btk EIHEE,

6.1 fHIRPERS(FElR A& ER

U4 BusError R HTEY, FIF Oli@id FLEXCAN_DRV InstallErrorCallback SEAFEIE R £, 4bFE BusError £5, HE
BusOff BB A EHERE,

6.2 HMIARHI: BusError B IBIESEM

void canO_error_CallBack(uint8_t instance, flexcan_event_type_t eventType, flexcan_state_t *flexcanState)
{

uint32_t errCode = 0

(void)flexcanState;
if(eventType == FLEXCAN_EVENT_ERROR)
{

errCode = FLEXCAN_DRV_GetErrorStatus(instance);
if((bool)((errCode & CAN_ESR1_BOFFINT_MASK) >> CAN_ESR1_BOFFINT_SHIFT))
{

+
else if((bool)((errCode & CAN_ESR1_ERRINT_MASK) >> CAN_ESR1_ERRINT_SHIFT))

{

else

izES 11
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{
}
}
}
int main(void)
{
status |= CAN_Init(&can_pal_instance, &can_pal_Config);
FLEXCAN_DRV_InstallErrorCallback(can_pal_instance.instIdx, canO_error_CallBack, NULL);
}

izES 12
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