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1.1 T%; Nano /5%
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1.2 EMTiEER
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main.c X -
fo
/* USER CODE BEGIN 0 */ A

/* USER CODE END O #*/

static void deslay(wvoid)

{
int 1 = 0x1000000;
while (i--);

}

int main (void)
=R
HAL Init();
SystemClock Config();
MX_GPIO Init();

while (1)
= {
HAL GPIC WritePin(GPIOE, GPIC _PIN 7, GPIC PIN RESET);
_delay();
HAL GPIO WritePin(GPIOE, GPIO PIN 7, GPIO PIN SET);
_delay();
- 1
= b
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https://www.rt-thread.org/download/nano/rt-thread-3.1.3.zip
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FERATHBIREF EZAM T RGeS LED NFRIhAE, B FEFERP A, #tnl BUR SIF R AR K
LED ENER T o 305 A LIRS A QR ZM RS R, #EG— D REIERIL TR

2 AH0 RT-Thread Nano 2T 72

2.1 h0 Nano JEX

TEMEA TN TAR #RAL T2 NIHGHTEE rtthread SCHFE,  FRTEZ SR AN LL R SCHF:

o Nano VY1 include. libcpu. src 343,
o FCESCMF: YRISARAY rtthread/bsp XAFJEH FIPN SCAF: board.c 5 rtconfig.hs

nanojiig

L2 K e )

rithread-nano  »

EfF

ool LGS

=

libcpu
#  Drivers srec
& Inc AUTHORS
% rithread # Changelog.md
& Src LICENSE
€D Project.eww
startup_stm32f103xb.s
stm32f103-led.ewd
stm32f103-led.ewp
stm32f103xb _flash.icf

stm32f103xb_sram.icf

components

include

SR BEA

nanoz=#4LH%

rithread-nano » bsp »

s

£

#%| board.c
ke rtconfig.h

2: AN TREININ Nano YRS LLR w21 Bl B A

KT TAR #EHLTAZ, #4E rtthread 4020, FHAEZAH ML T JED:

o WNIITTAZEF rtthread/src/ SCAFIEH BT S 2 T2

o WINTHETF rtthread/libepu/ SCAFJEHPAHN AAZ ) CPU A8 U S bR SCUI# S0 cpuport.c B
J& context_iar.S;

o VNN rtthread/ SCAFIE NI board.c o
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Files - ]
B @ STM32F103-5TM32... ~

M Application

3 Drive

o i rtthread
board.c

El clock.c
components.c
[ context_iar.S
cpuport.c
device.c
idec
Elipc.c

irg.c
kservice.c
mem.c
memheap.c
mempoal.c
object.c
schedulerc
signal.c

El thread.c

[l timer.c
Wi utput

% 3: nano JFIY-SHE LI

Cortex-M i i WIZEHEACED

context_iar.s
cpuport.c

Kernel X 45

clock.c
components.c
device.c
idle.c
ipc.c

irq.c
kservice.c
mem. c
object.c
scheduler.c
thread.c

timer.c

W2 e AR -

board.c

2.2 RIASKMHERE

M Project -> Options... SEANTFEIFTZRAH, FRIN rtconfig.h Sk 7EAL B I AE, I include
AR IETR 1Sk SO AR
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Categony:

3 5 &R RT-Thread Nano

General Options
Static Analysis

Qutput Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
CMSIS DAP
GOE Server
I5etfITAG et
JLink/1-Trace
TI Stellaris
Mu-Link
PE micrao
ST-LINK
Third-Party Driver

Runtime Checkini
Assembler

[ Multi-file: Compilation
Dizzard Lnuzed Publice

MISRA-C:1998

Language 1 Language 2

List Preprocessor

Factary Settingz

ngs Extra Options
ode Optimizations Cutput
Diagnostics MISRA-C:2004

[Jignore standard include directories

Additional include directories: (one per ling)

$PRO)_DIR$/../Drivers/STM32F Txe_HAL_Driver/Inc/Legacy A
$PROJ_DIRS/../Drivers/CMSIS/Device/ST/STM32F lxog/Include
$PRC) DIRY/../Drivers/CMSIS/Include

$PROJ_DIR$\rithread

$PROJ_DIR$\rtthread\include

Preinclude

B 4: apk 3R

3 &M RT-Thread Nano

3.1 HFETSFELE

RT-Thread 2% 55 AFE R $ HardFault_Handler () AIEFEALFE KA PendSV_Handler(), XPHANM
O RT-Thread SE3, Pt DLRE XM Bk TRE B rp 0 I 259 R SO A PP BRI PR A BRI A, 38 S g 1R N P2 AR EE T

E o MR BEIN X TAEHEAT O 1%, VA LR BOE B8 U ER, WA B 2.

3.2 ARERWEE

i AL board.c LI R ericE Oy MCU. AMBUHRFE AR BID 5 0os Tick miitE CHERIERS

FEALOBE / D,

W REFTZR, SystemCoreClockUpdate() FLE T RAMTEF, _SysTick_Config() FCE T OS Tick. thib
OS Tick i %2 € i 2% systick SEHL, TFEH P E board.c HSZHL SysTick_Handler() HWiARSSBIFE,

H RT-Thread $#2HEH rt_tick_increase()

RT-Thread
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board.c x -
rt_hw_board_init{) iy
Yy A
veid rt hw board init|()
=
/* System Clock Updates */
SystemCoreClockUpdate () ;
/* System Tick Configuration #*/
_8ysTick Config(SystemCoreClock / RT TICE PER SECOND) ;
/* Call components board initial (use INIT BOARD EXPORT()) =/
o fifdsf RT USING COMPONENTS INIT - -
rt cc\;pcmengs board inItl:);
| fendif - -
H #if defined(RT USING USER MAIN) && defined(RT USING HEAFP)
rt system Eeap i;it(rE heap begin get(), rt heaE end get());
- #endif_ B - B - - B - B
= b
£ LY
B 5: RGNS OS Tick FLE
board.c X -
for
gendif ~

#if defined(RT USING USER MRIN) && defined(RT USING HEAP)

rt system heap init(rt heap begin get(), rt heap end get()):
#endif
}

void SysTick Handler (void)
H
/* enter interrupt */
rt_interrupt enter();

rt_tick increasel():

/* leave Interrupt */
rt_interrupt leave();

B 6: OS Tick HIsLH

i+ SysTick_Handler() " Wik 4 BIF2 & F P 7E board.c FHEFT LI, M T &4 OS Tick, FrLlLTH
SR B R B T IR S5 A R SO ) SysTick Handler() , MEARLES PRI P2 AR B G o W R X TR

BEATIRE, B PR B R e R, A s

3.3 ATFHENIAKL

ARG NAEHEIWIEEALAE board.c I rt_hw_board_init() ERE 5, WAFHEDhAEZ 758 Bk T
% RT USING HEAP 212, RT-Thread Nano BRIANAIFE NAEKEDIEE, XAER] LR — NN RIER
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R, AN A HETT R 23 1]

H 8 R4 heap F5 T LLE IS NFTIEE, 0 rt__mallocy rt_free LS M RGNS EXN S
) AP, %7 8d F RGN AEHEThAE, WI4TJF RT_USING HEAP 7% XCRIAT, i 917 HEVI A1k B 5
rt_system_ heap_init() KA, 0T FR:

board.c x -
rt_hw_board_init{) iy
Yy

veid rt hw board init|()
=R
/* System Clock Updats */
SystemCoreClockUpdate () ;

/* System Tick Configuration */
_8ysTick Config(SystemCoreClock / RT TICE PER SECOND) ;

/* Call components board initial (use INIT BOARD EXPORT()) =/
fifdef RT USING COMPONENTS INIT - -
rt_componsnts_board_init();
- fendif

{11
L

[} #if defined(RT_USING_USER MAIN) && defined(RT_USING_HEAP)
rt_system heap init(rt _heap begin get(), rt_heap end gest());

fendif

= K

B 7: Z4 heap HIE1E

BIga A P A7 HE 5 ZEE R AR bk 5 SR X PN S8, RGP BOAE RN heap, JFRELT
heap HE AL S G5 AL, ZBALURNIT TR E S, AR FoR:

board.c x main.c hd
fu
A
C] $#if defined(RT_USING USER MAIN) && defined{RT_USING_HEAPﬂ
fdefine RT HEAP SIZE 1024
static uint32 t rt heap[RT HEAP SIZE]; // heap default size: 4K(1024 * 4)
RT_WERF wvoid *rt_heap begin_get (void)
e
return rt_ heap;
-}
RT WERF wvoid *rt heap end gst (weoid)
=
return rt_heap + RT_HERP SIZE;
-1
L fendif
€ > v

8: Ei\ HEAP HISEZH

EE: JFE heap I WAFIIREIG, heap BRIMARUD, (EMHMIRRT ZSOK, SRS HIFA
PRI B AR R I L, BT A LR P A

o ADLEBAESEAH A E XK RT_HEAP_SIZE W K/N, & KRFEANEHIBFTRNAEINZF, HE
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INFE A RAM KN,

o HALLZ% (RT-Thread Nano BAEJFEL) —  SCIBIA N AHE BHATHHTEM, #H RAM Z1 B4
BEAAE N HEAP Hjedhihl, f#/H RAM K45 EHubbE A HEAP 4 EHbhE, X2 heap AR E N
B NAERI T

4 HEF—ITNH

eI RT-Thread Nano ZJ&, WA LAIF4A% S 56— M H A I main() oR 2030 3 e RT-
Thread #/E KRG —AEFE, IAETLIE main() REHSLINE —ANNH: I LED 8 WA, X
HIEETHN LED R 7185

1. BSEAE S BN RT-Thread AL <rtthread.hs o

2. 7f main() BREH (WHETE main Z6F2H) 2 LED NARAS: #4614k LED 51, fEEHH A
/ $&K LED.

3. AL pREL 4y RT-Thread F&HEIERS BE%L 1t thread mdelay(). ZHREEEIRRASRIAE, Vit
B HADLEFRIZAT, AR T LA S 1) A

main.c  x

#include "main.h"

$include <rtthread.h> <fEmmmmm—
static void MX GPIOC Init (void):;

int main (wvoid)

= {
M}(_GE‘IC}_Init ()
while (1)
2 |
HAL GPIO WritePin(LD2 GPIO Port, LD2 Pin, GPIO PIN SET);
rt thread mdelay(500);
HAL GPIO WritePin(LD2 GPIO Port, LDZ Pin, GPIO PIN RESET);
rt thread mdelay(500);
-}
11
< >

9: rt-thread main

HPEARIT 2 f5 FEEIS gl LB B 2E T RT-Thread MIFR/FIZ4THEEK T, LED IE¥ N4F.
ERED: MM RT-Thread 2 J&, #HLH ) main() %2 A 31 RT-Thread R4+ main

RPN R, HTEREAR —BEM Y CPU, FrlAMEE7E main() A while(1) B}, 7FE
HikH CPU WIzME, Etbin{fEf rt_thread mdelay() RAIKIKELLE CPU.
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S5#4l LED [AkRN A RBHIARE:

1). ZERTPREOATA]: RT-Thread $&HEM) rt_thread_mdelay() BREA PASIEERME RGRATIRE, A
BREEAT ZERT I, ARLFREA G H CPU, WD 2] R HAWL I IGIZ 1T MARALA delay PREL
=—H 5 H CPU 171,

2). ¥ItEt RGR B AL B AR BAELF RT-Thread Nano 2 J&, AFEMLE main() FHAHRN M R 5
FCE (40 hal ¥JgaA6. W EHRIERILEE), XJEN RT-Thread £ R GBI, CAMEF T R Hhv)ihi
FMEE, XAELE—/NY CRGNPECE” AR

5 BE RT-Thread Nano

FA P T DUARHE B O 1) 75 B8 1 4T JF 806 M rteonfigh SCAF BLTE [ %2 52 X, BCEAH M IhRE, Q1R &
rtconfig.h FIACHS B :

// <h>IPC(Inter-process communication) Configuration

// <cl>Using Semaphore

// <i>Using Semaphore

#define RT_USING_SEMAPHORE

// </c>

// <cl>Using Mutex

// <i>Using Mutex

//#define RT_USING_MUTEX // ¥ FF U 2 s e B R = A
// </c>

// <cl>Using Event

// <i>Using Event

//#define RT_USING_EVENT /7 AT JF b 7 W AT R = 4 4R 5 fi A
// </c>

// <cl>Using MailBox

// <i>Using MailBox

//#define RT_USING_MAILBOX // T JF BE 72 WA RE R 46 1 45

// </c>

// <cl>Using Message Queue

// <i>Using Message Queue

//#define RT_USING_MESSAGEQUEUE /7 T FF U 2 A gE VS BA i A
// </c>

// </h>

// <h>Memory Management Configuration

// <cl>Using Memory Pool Management

// <i>Using Memory Pool Management

//#define RT_USING_MEMPOOL /7 3T JF e 7 ) AE e P9 A7 I i A A

RT-Thread Nano RN ARIF B % RT USING HEAP, WA ¥ #H#AS TR BESLESE. HE
s &7 B X %0 7 AL rteonfigh X4 B FFJH RT_USING. _HEAP 7 %€ Y. 5EHME 1L

orm—
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