| Embedded System Design

Lab Cortex-M4

CAN Communication




Before you begin

» Connect CAN terminals of
STM32F407 Discovery board

and MCP2515 board
connected to the Raspberry PI

* CANH-CANH, CANL-CANL
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New STM32 project

E 5TM32 Project

Setup 5TM32 project

Project

Project Name: [can

Use default location
Location: C:/Users/limdj/STM32Cubel DE/workspace_1.3.0
Options

Targeted Language

@®@C OC++

Targeted Binary Type

@ Executable O Static Library

Targeted Project Type
@ STM32Cube O Empty

Browse...

Cancel




Pinout & Configuration

[ CAN l ACtlvated Pinout & Configuration Clock Confia

w Software Pack

u U SA RT2 Q e @ CAN1 Mode and Configuration
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» USARTS: Timers ;
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e
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@ ETH
FSMC
v 12C1
@ 12C2
12C3
@ SDIO
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SPI2

Activated

@ UART4
@ UARTS
@ USART1

v USARTZ2 Reset Configuration
|

Configuration

v USART3
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Clock Configuration

= Select Clock Configuration Tab
» Check 42MHz for APB1 peripheral clocks

Clock Configuration Project Manager

o) Resolve Clock Issues
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CAN Parameters

m S e I e Ct P I n O ut & Pinout & Configuration . So;o:rzc:::s:raﬁon
Configuration

: CAN1 Mode and Configuration
Tab A
Activated

= Click CAN1 and ™ }

Connectivity A

select :
Parameter
Settings 7 e

v [2C1

» Change Time o P P e

@ SDIO Configure the below parameters :

Quanta tO 9 v SPIf q | | @ ©
- SPI2 ~ Bit Timings Parameters
TI m eS an d 4 Prescaler (for Time Quantum)| 6

@ UART4 Time Quantum 142 85714285714286 ns

TI m eS @ UARTS *  Time Quanta in Bit Segment 1} 9 Times

Configuration

E Egiﬁg Time Quanta in Bit Segment 2_4 Times
*  Time for one Bit 199999 ns
. C h an g e Egiig *  Baud Rate 500000 bit/s
P rescal e r to 6 « USB_OTG_FS _ ReSynchronization Jump Width 1 Time
USB_OTG_HS ~ Basic Parameters




CAN bit timing

= 42Mhz/6=7MHZz
= 1/7TMHz=142.851743 nsec

Mominal Bit Time (of one Bit), composed of & fo

Previous Bit Mext Bit

Sample Point I at 75 %

Time Quanta tq B | 3
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\

Isvmc SEG Time Segment 1 Time Segment 2
- CanControllerPropSeg + CanControllerSegl CanControllerSeg2
‘ 1 4..16 2..8
- 8 ... 25 Time Quanta -
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CAN Interrupt Setting

» Select NVIC Settings
* Check CAN1 RXO interrupts

- Configuration
.
© E;E.lc @ User Constants @ MNYVIC Settings @ GPIO Settings
@ Carameter Settings

@ 12c2

[2C3 CAMN1 TX interrupts O 0 0
@ SDIO CAMN1 RX0 interrupts 0 0

CAMNT RX1 interrupt O 0 0
SPI1Z2 CAMN1 SCE interrupt O 0 0




main.c(1)

[* USER CODE BEGIN PV */
CAN_TxHeaderTypeDef TxHeader;
CAN_RxHeaderTypeDef RxHeader;

uint8_t TxData[8];
uint8_t RxData[8];
uint32_t TxMailbox;

[* USER CODE END PV */

[* USER CODE BEGIN 2 */
[* Test CAN data transmission */
TxData[0] = 0x00;
/lwhile(1) {
TxData[0]++;
if (HAL_CAN_AddTxMessage(&hcanl, &TxHeader, TxData, &TxMailbox) '= HAL_OK) {
[* Transmission request Error */
Error_Handler();

}
HAL Delay(1000);

}
/* USER CODE END 2 */




main.c(2)

static void MX_CAN1_Init(void)
{ Iﬁ‘. T@*‘:;G@T‘f@‘op_-

Search Solution Explorer (Ctrl+;)

4  *+ main.c

assert_failed(uintd_t * uint32_t)
Error_Handler{void)
HAL_CAN_RxFifoOMsgPendingCallback(CAN_HandleTypeDef *)
hcan

hi2c1

hi2e3

hi2s3

hspi1

huart?

huart3

main{void)
MX_CAN1_Init{void)
MX_GPIO_Init{void)

[* USER CODE BEGIN CAN1_Init 0 */
CAN_FilterTypeDef sFilterConfig;
[* USER CODE END CAN1_Init O */

ettt oLLeea
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main.c(3)

/* USER CODE BEGIN CANL1_Init 2 */
[*##-2- Configure the CAN Filter ##HH#HHHIHHHHHIH I

sFilterConfig.FilterBank = 0O;
sFilterConfig.FilterMode = CAN_FILTERMODE_IDMASK;
sFilterConfig.FilterScale = CAN_FILTERSCALE 32BIT,;
sFilterConfig.FilterldHigh = 0x0000;
sFilterConfig.FilterldLow = 0x0000;
sFilterConfig.FilterMaskldHigh = 0x0000;
sFilterConfig.FilterMaskldLow = 0x0000;
sFilterConfig.FilterFIFOAssignment = CAN_RX_FIFOQO;
sFilterConfig.FilterActivation = ENABLE;
sFilterConfig.SlaveStartFilterBank = 14;

if (HAL_CAN_ConfigFilter(&hcanl, &sFilterConfig) = HAL OK)
{

[* Filter configuration Error */
Error_Handler();
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main.c(4)

[*##-3- Start the CAN peripheral #H##HHHHHH AT
if (HAL_CAN_Start(&hcanl) '= HAL_OK)
{

[* Start Error */

Error_Handler();

[*##-4- Activate CAN RX NOUTICAtiON #HtHH |
if (HAL_CAN_ActivateNotification(&hcanl, CAN_IT_RX_FIFOO_MSG_PENDING) != HAL_OK)

{

/* Notification Error */
Error_Handler();
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main.c(9)

[*##-5- Configure TransmisSion ProCess #HAHHHAHHHAHHHHHHHHHHHHHHHH T
TxHeader.Stdld = 0x001;
/[TxHeader.Extld = 0x01;
TxHeader.RTR = CAN_RTR_DATA;
TxHeader.IDE = CAN_ID_STD;
TxHeader.DLC = 8;
TxHeader.TransmitGlobalTime = DISABLE;
/* USER CODE END CAN1_Init 2 */
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main.c(6)

/* USER CODE BEGIN 4 */
void HAL_CAN_RxFifoOMsgPendingCallback(CAN_HandleTypeDef *hcan)

{
[* Get RX message */

if (HAL_CAN_GetRxMessage(hcan, CAN_RX_ FIFOO, &RxHeader, RxData) '= HAL OK)
{

[* Reception Error */
Error_Handler();

}
TxData[0] = RxData[0];

TxData[1l] = RxData[1];
if (HAL_CAN_AddTxMessage(&hcanl, &TxHeader, TxData, &TxMailbox) = HAL_OK)
{

[* Transmission request Error */
Error_Handler();

}
/* USER CODE END 4 */
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» Boot the Raspberry Pl and run SocketCANexample.c

Bl SmarTTY - 192.168.0.18

File Edit View SCP Tools Help
File List X pi@192.168.0.18:~/work/can$s
e 2 |Firter: i pi@192.168.0.18:~/work/cans
¥ pi@192.168.0.18:~/work/cans
File name SiZ¢ 1,1@192.168.0.18:~/work/cans
1 <dir> h1@192.168.0.18:~/work/cans

W a.out _ 8676 piR192.168.0.18:~/work/cans
W canreceive.c 1037} 1i@192.168.0.18:~/work/can$

cantransmit.c 951

»1@192.168.0.18:~/work/can$
SocketCANexample.c 2227 p1€ 4 4

pi@192.168.0.18:~/work/can$ gcc SocketCANexample.c
pi@192.168.0.18:~/work/can$ ./a.out
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* Run STM32 CAN example

B SmarTTY - 192.168.0.18
File Edit View SCP Tools Help

File List X p 1@19
L |Firter:

~/work/cans
~/work/cans
~/work/can$
~/work/cans
~/work/cans
~/work/cans
~/work/cans gcc SocketCANexample.c
‘fWDIqudﬂg ./a.out
data[0] = 0x12
Gzl, data[0] = 0xl

w

File name

.

D a.out

D canreceive.c
cantransmit.c
SocketCAMNexample.c
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