1. Fi@%FreeRTOSHYINE
1.1. BVIINH

File->New->STM32 Project

MEU/MPLISelector S| Board Selector | Example Selector

¢ MCU/MPU Filters

” Ql Ej}* O F... Block D... Docs &Res... CAD Res... D Dat... 4 -
Commercial STM32F103CET6 ~ @ STM32F1 Series
Part Number g [ ]

Mainstream Performance line,

Q MG Arm Cortex-M3 MCU with 64
| | STM32F103C8Te
. Kbytes of Flash memory, 72 MHz
PRODUCT INEO “ CPU, motor control, USB and CAN
Segment >
) MCUs/MPUSs List: 2 items Display similar items  ort
Series > '
..... - o i e miad | remiad et et e
Line ’ 7 STM3... STM3... Active 2.7946 LQFP 48 7... 64 .. 20.. 37 72...
1 -
Marketing Status > 7 STM3... STM3... Active 2.7946 LQFP 48 7... 64 ... 20.. 37 72...
Price >

Cancel F

STM32 Project

Setup STM32 project

I =
Project

-
Project Namg: | TaskExample

Use default location

Options

Targeted Language
Oc c++

Targeted Binary Type
© Executable | Static Library

Targeted Project Type
© sTM32Cube Empty

@ < Back Next > Cancel Finish
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1.2. BEEIH

B /BFFreeRTOS 35 , HHCMSIS V2O,

Interface |[CMSIS_V2 o v

Timers >

Connectivity
Computing >

Middleware ... ™~

-

FATFo

FREERTOS

©

[

IEEEEEEEEEEEEEEEE IIIIIIIIIIi

Configuration

Reset Configuration

@ FreeRTOS Heap Usage

ares

Configure the below parameters :

Q| | @ © 0

~ API .
FreeRTOS API CMSIS v2

~ Versions

FreeRTOS version 10.0.1
CMSIS-RTOS version 2.00

~ Kernel settings
USE_PREEMPTION Enabled

7EAdvanced settings HH$TF NEWLIB 893745,
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Configuration

Reset Configuration

5 Hea
@& Timers an
& Advanced settings |,
@ Configparar Y @ Include para

[Configure the below parameters : |

Q| Search (Ctri+E ) )
garcn (L / R v

~ MNewlib settings (see parameter d...
USE_NEWLIE_REENTRANT Enabled o

~ Project settings (see parameter d...

Use PA pack heap file Enabled

REARBZHR RN,

Pinout & Configuration

5¥S Mode and Configuration

Deb Jg|SeriaI Wire v|

System Core ™
[ System Wake-Up

DMA Timebase Source [TIM1 o V|

GPIO
IWDG

Analog b

Timers b

RTC

Configuration

TIM2
TIM3
TIM4

Warning: This peripheral has no parameters to be configured.

ERBELLRSZ , &RIFAENIMIIREIRIINIXG,



Tekgsamplene proscger >

Pinout & Configuration Clock Configuration

+STM32Cube MCU packages and embedded software packs

Project Manager

Project @® Copy only the necessary library files
O Add necessary library files as reference in the toolchain project configuration file

¢ Generated files
Generate peripheral initialization as a pair of '.c/.h' files per peripheral @

[ Backup previously generated files when re-generating

Keep User Code when re-generating

Delete previously generated files when not re-generated

Advanced Settings

RIFEEEMABIES
REREFERprintfa] AERZE =,

Project->Properties

type filter text settings S v o> ow §
Resource
. ion: i Manage Configurations...
Builders Configuration: Debug [ Active ] v g g
|CIC++ Build o
Build variables % To;. :ettingsl.ﬁ‘ Build Steps | ‘2’ Build Artifact| Binary Parsers| @ Error Parsers
Environment

# \CU Toolchain MCU STM32F103C8Tx
£ MCU Settings

Logging

Settings )
C/C++ General EMCU Post build outputs

9]
o

Floating-point unit | None
CMSIS-SVD Settings E‘B MCU GCC Assembler

Project References &EGeneral Floating-point ABI | Software implementation (-mfloat-abi=sc

Run/Debug Settings @3 Debugging

- Instruction set Thumb?2
&2Preprocessor

&Include paths Runtime library Reduced C (--specs=nano.specs)
#EMiscellaneous flom

Use float with printf from newlib-nano (-u _printf_:

®MCU GCC Compiler

Use float with scanf from newlib-nano (-u _scanf_float)
& General

& Debugging

& Preprocessor
&Include paths
® Cancel Apply and Close

2. B LERY(ER

SE 45 33301 R,

XEFEARNMEEESEN T E A ERRAEAGTF | MRIART — M RERSRFAT ; BNMRENE
BliFEXER ; BIRIREE—MANDX R,

ATER , BMNHAMIASHRE , RRE - M REETHRIREFSME. S_TNESRITER
kIa , BRI,

2.1. FiEER

XERECEEEIDEREETMN , A ANE RN
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2.1.1. RBEE

BIUmNIE  ENRERE,

Task Mame

taskKey1

Priority

osPrioritylLow

Stack Size (Words)

128

Entry Function

StartTaskKey1

Code Generation Option|Default

Parameter MULL

Allocation Dynamic ~
I Buffer Name

Control Block Mame

2.1.2. KR

REREANAEA , i&Elabel)y KEY1 F1 KEY2, EZEEGPIOFIFEMm MmO LR (EAREANRO

Task Name taskkey2

Priority osPriorityLow w
Stack Size (Words) 128

Entry Function StartTaskKey2

Code Generation Option|Default e
Parameter MULL

Allocation Dynamic -
Buffer Name

Control Block Name

BIOMNBLEAL , HACAMET , MAANMEIRET |, AT ) ,
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System Core ™ |Gr0up By Peripherals Vl

IWDG
NVIC
RCC
v 5Y5
WWDG
L]

[ show only Modified Pins

Modified

User Label
Inputmode Pullup n/a KEY1 [
Input mode Pullup n/a KEY2

Analog d

-

ADC1
ADC2
L]

Timers >

Connectivity

+PB13 Configuration :
Computing e
CRC
O GPIO mode |Input mode V|
Middleware a... > GPIO Pull-up/Pull-down |Pu||—up q V|
]
User Label [kev2 |

2.1.3. LEDXTEC®

{EALIEXTPBOIR i E ML , FigElabel ILED,

Search Signals

Search (Ctri+F) | O show only Modified Pins

Pin Mamea Signal on Pinl GPTO outn... | GPTO made | GPTO Pull-.. IMaximum .1 Lser Lahel Modified

PBO n/a Lowe Output Pu... No pullup ... Low LED
PB12 n/a n/a Input mode Pullup n/a KEY1
PB13 n/a n/a Input mode Pullup n/a KEY2

2.1.4. LEDIZHILTE

B —MNLEDIEHILZTE
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Task Name
Priority

Stack Size (Words)
Entry Function

Code Generation Option
Parameter

Allocation

Buffer Name

Control Block Name

taskLed

osPrioritylow

128

StartTaskLed

Default

MULL

Dynamic

2.1.5. B{iRsLA

HERBERBHANBISHRSAN , ABELEE, XEEREREENHNBYEMHITEA.

Middleware and Software Packs ™

-

=

FATFS

FREERTOS

rEvents

Configuration

Event flags Name

EEEEEHK

e ame ]

Allocation

Control Block Mame,_

©

by

-

2.2. (RIBREM

IDEEZRTATERM TRBESR |, FFREBEEZNNDREFTLAME.

2.2.1. RIBIES

GPIOBIR OB EE XfEmain.h FIK4) 60 17 :
#define
#define
#define
#define
#define
#define

LED_Pin GPIO_PIN_0O

LED_GPIO_Port GPIOB
KEY1_Pin GPIO_PIN_12
KEY1_GPIO_Port GPIOB
KEY2_Pin GPIO_PIN_13
KEY2_GPIO_Port GPIOB

XEEXTHATBI=/MOKIportHlpin , BIEHRFZER.

7E freertos.c BIRA671TENX TEHIRSHANTE .

/* Definitions for ledEvent */
osEventFlagsId_t ledEventHandle;

const osEventFlagsAttr_t ledEvent_attributes

{ .name = "ledEvent" };

FERLI871THIMX_FREERTOS_Init HIA{LEREIPIT LA AE AR B R EEITHIIAN ¢

void MX_FREERTOS_Init(void) {
/* USER CODE BEGIN Init */


af://n341
af://n344
af://n346

/* USER CODE END Init */

/* USER CODE BEGIN RTOS_MUTEX */
/* add mutexes, ... */
/* USER CODE END RTOS_MUTEX */

/* USER CODE BEGIN RTOS_SEMAPHORES */
/* add semaphores, ... */
/* USER CODE END RTOS_SEMAPHORES */

/* USER CODE BEGIN RTOS_TIMERS */
/* start timers, add new ones, ... */
/* USER CODE END RTOS_TIMERS */

/* USER CODE BEGIN RTOS_QUEUES */
/* add queues, ... */
/* USER CODE END RTOS_QUEUES */

/* Create the thread(s) */

/* creation of defaultTask */

defaultTaskHandle = osThreadNew(StartDefaultTask, NULL,
&defaultTask_attributes);

/* creation of taskKeyl */
taskKeylHandle = osThreadNew(StartTaskKeyl, NULL, &taskKeyl attributes);

/* creation of taskKey2 */
taskKey2Handle = osThreadNew(StartTaskKey2, NULL, &taskKey2 attributes);

/* creation of taskLed */
taskLedHandle = osThreadNew(StartTaskLed, NULL, &taskLed_attributes);

/* USER CODE BEGIN RTOS_THREADS */
/* add threads, ... */
/* USER CODE END RTOS_THREADS */

/* Create the event(s) */
/* creation of ledEvent */

ledEventHandle = osEventFlagsNew(&ledEvent_attributes);
/* USER CODE BEGIN RTOS_EVENTS */

/* add events, ... */
/* USER CODE END RTOS_EVENTS */

Efreertos.cRE =B E XHILTE , o] ATEIDERIOUtlineREEE HERIEER -

e StartTaskKeyl1(void*): void
e StartTaskKey2(void*): void
e StartTaskLed(void*®): void
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/* USER CODE BEGIN Header_StartTaskKeyl */
L
* @brief Function implementing the taskKeyl thread.
* @param argument: Not used
* @retval None
*/
/* USER CODE END Header_StartTaskKeyl */
void StartTaskKeyl(void *argument) {
/* USER CODE BEGIN StartTaskkKeyl */
/* Infinite loop */

for (77) {
osDelay(1);
}
/* USER CODE END StartTaskKeyl */
}
2.2.2. 0K

BNFEEANMRRNLETIZERRIAS  SRERETRE | REBNNSEHINEAL  FER7HELEDL
FEPESHEMMNIREN , SHETUZEM osFlagsWaitAll , Rix HFTBMEHHIL B E AR,

SR56 SR A BB O A 58 1 LA W B HIR S,

R RRELIRERRBE S HIZ

/* USER CODE BEGIN Header_StartTaskKeyl */
Jxk
* @brief Function implementing the taskKeyl thread.
* @param argument: Not used
* @retval None
*/
/* USER CODE END Header_StartTaskKeyl */
void StartTaskKeyl(void *argument) {
/* USER CODE BEGIN StartTaskKeyl */
/* Infinite loop */
for (77) {
osDelay(10);
if (!HAL_GPIO_ReadPin(KEY1_GPIO_Port, KEY1_Pin))
osEventFlagsSet (ledEventHandle, 0x01);

}
/* USER CODE END StartTaskKeyl */

/* USER CODE BEGIN Header_StartTaskKey2 */
J*
* @brief Function implementing the taskKey2 thread.
* @param argument: Not used
* @retval None
*/
/* USER CODE END Header_StartTaskKey2 */
void StartTaskKey2(void *argument) {
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/* USER CODE BEGIN StartTaskKey2 */
/* Infinite loop */
for (77) {
osDelay(10);
if (!HAL_GPIO_ReadPin(KEY2_GPIO_Port, KEY2_Pin))
osEventFlagsSet(ledEventHandle, 0x02);

b
/* USER CODE END StartTaskKey2 */

EA—NEEAEEMENZRE , BRAENMERZ10MNRABEE (10ms , AARFESHINEZ
1000) , FE , XEWJERosDelayR £y !

MREMEZRBIZT |, REFHRSAENIRE. BR1NIRESM , FLER 0x01 ; H\AREE 1ML,
ItE2 0x02,

LEDZFZSFHHIRSAL

/* USER CODE BEGIN Header_StartTaskLed */
Jx*
* @brief Function implementing the taskLed thread.
* @param argument: Not used
* @retval None
*/
/* USER CODE END Header_StartTaskLed */
void StartTaskLed(void *argument) {
/* USER CODE BEGIN StartTaskLed */
/* Infinite loop */
for (;;) {
osEventFlagsWait (ledEventHandle, 0x03, osFlagsWaitAll, osWaitForever);
HAL_GPIO_TogglePin(LED_GPIO_Port, LED_Pin);

}
/* USER CODE END StartTaskLed */

E A 50N FNEE 1 (&R IR B B RIAIIEIE I MAYENER 0x03 |, XL MR MFEEIR B G A W LED#TT
EE, tNRosEventFlagsWaitEFAISEHHERMGE , RIETHENNEHIRE,

2.2.3. SRIRRR
B MEHLEDHA RS TRSER , B— NG (TR ) , BIRE-AE , LEDKIRSELE,
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