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1. RT-Thread Nano i R

1.1. BB

RT-Thread R ZNHAEAT T Fs, £8B bR H B A v 0 7 28 P Rp e i R EBROR libepu 4
FEARIN AR, SR FRR AL AR AR o

E 1-1 RT-Thread B3R

rt_bw_interrupt_disable()
rt_tw_board_init()

rt_show_version()

board.c

RAEIIAL )
v

( 0s tickBR B 5] )
v

C SN, A )

rt_system_timer_inif()

: [ AP )

rt_components _init()
rt_thread_init({ main_thread entry ) )
SSuperfSmain() —» main()

rt_system_scheduler_inif()

rt_application_mit()

rt_system_timer_thread_init()

rt_thread_idle_init()

rt_system_scheduler_start()

1t_bw_stack_imif()

rt_Iw_context switch_to

RT-Thread J& 54— N DA rtthread startup() 08 FJa 30 SCAHEAE 58 A B TAE (T ia L
IreP. BCEPBER. VRS 5, RASEREFER, Bk% % RT-Thread 1)3
HIANTAH . RT-Thread HIJEZhiifEa -

1. @RKRTHn YIS RGAHSCRIRELT .

2. THIRGMAGEE, WIHELRGENZN SR CAEnt 48, HER.

3. WG main A2 (R SPIAEALLFERD, £ main ZRAE FPOX 25 FAEHURK EAT 4]
GLEA

4. WIMHWERAEE I 2R EAR . WA IN G AR

5. JABNRAPEESS, RGVIRBIE - MNELREITIRIZAT (W1 main ZR8), FFHITIFERH M.
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B 1-2 RT-Thread Nano Y5 HF

=5 EWHE =5 F
include 2025/6/25 15:22 g =
libcpu 2025/6/25 15:22 =
src 2025/6/25 15:22 g ===
| | board.c 2024/9/20 16:19 C 4 2 KB
|| rtconfig.h 2024/9/20 16:19 H =04 4 KB

1.2. libcpu B HE

RT-Thread fJ libcpu IR EH Mt 7 —E4%—1 CPU ZRMBHERE D, X rEORE T
AT R R R LN SR B BT EC B AT R TR 2. Cache SN,
RT-Thread SCHEH cpu ZEMFEIRASHYT libepu LR TR

1.2.1. B3I startup.s

B RO #A AR T B B RS B S, FEANFIT RIS T B s S ANA R, 8 3 SO T8 ]
HEEEF . M ARFZIMAN RT-Thread 2 J5, &% RT-Thread W8 ZNAETIH main() PRELZ HT,
wr E AR

B 1-3 RT-Thread J5 3118

i ) )

® startup.s: EESERMMIMGILI B, BCETWAER: ERER /1 SRR AR
VIR HERE: R R BRI AR RE P B A

® Rk B {E KEILMDK 5 IAR FHUSEISCHRFMIES, £ EE)# %] RT-Thread
R4t 3 R 4 rtthread_startup()o

1.2.2. B F3XUI#: context xx.S

ERCOIEIR CPU A ADERREDIR S — DA Bl 2fe 5 h 2 R D18, £ BT
MUIFE A, CPU — e 3 IEACEE A RTaAT HACRS,  JFORAF 2B i da 47 10 R AR A7 B DAAE
Z Gk SEAT

F 1-1 context_xx.S LU EE

rt_base trt hw_interrupt disable(void) oK HH 4 R Hh i
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void rt_hw_interrupt_enable(rt_base t level) I 2 R ik

BARIEEAR LR S e, FER LR A B0 3 — A
HIm A, PARAE signal B4 i

void rt_hw_context switch_to(rt_uint32 to)

M from ZFEVIHE] to LifE, T EAEMLAE Z [0 1)
#

void rt_hw_context switch(rt_uint32 from, rt uint32 to)

M from ZERREVIHRE] to ZifE, AT W L AT DT
i fi% A3k

void rt_hw_context switch_interrupt(rt_uint32 from, rt uint32 to)

JEE: 7E Cortex-M 1, PendSV 4 PR HAE PendSV Handler(), ZEFELIHHTSESR T 1FE
PendSV _Handler() ‘E5/k.

1.2.3. LZRFERR¥IIE4L cpuport.c

f£ RT-Thread ', ZefE HAMSLHIHR, AT ARV, 200 BRI E iR BT SRR,
AR A 2T, HEARF R E T ES, Tk E.

e i A PR PR AL rt hw hard fault exception(), 7EKAMEAFEE RS, $44T HardFault Handler
b, SPATIZ R

OO R E IR AR I UEM rt_hw stack init() 5 hard fault 5 AbBE %K.

% 1-2 cpuport.c SLHLERE

LI R iR
rt_hw_stack_init() SR TR AR BT 4G 1L
rt_hw_hard fault_exception() FERE: REAE AR

1.2.4. ¥ 57 ¥ EE interrupt.c

£ Cortex-M W% L, iy i Wra R A b el &R 1007 sUBEAT AL B, B2 — el s i, Ak
B B E A T IR, R BRI B N [ 52 A7 B AT AR B, AT H AT
Hh T EE

1.3. R4 board.c

JER:  board.c. riconfigh 2SI | BRRIHFLIN, EFEHEI 7 H 7L, Cortex M 42
W[ Z% Nano Jit5 bsp X1FX T CHHIHT board.c. riconfigh .
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MR T ESZEN XS rt_hw board init() PR A ISEIN, 1% R EEAR R B S board.c HH,
BRI TR RGBS E R TR, Hhas.

1.

2.

Pl B RS Bl

LI OS Fid.

WItaA /M. in GPIO/UART %545, #7 s B TEMAL A .

VI RGN AFHE,  SEBhASHE A 7748 B

W EEhPIgaAE, i INIT BOARD EXPORT() H ZhWI4AL I B A2 78 A w1 iR 1k

Fopt b ZR R4, 0 MMU BCE (FREMIE HAT/E rt_hw_board init B& % i I
BRIECSETLD o

B 1-4 board.c HATHFE

f* board.c */
void rt_hw board init(void)

/* B—Eg R, REMNDEES
i+ 1 REENEL FFEEWENLET +/

f* o0 Ff

f7 20 REFHEE </

SystemClock Config(); J/f EERGHE
SystenCoreClockUpdate () ; // EFREGHEME SystemCoreClock

/% BTEST (EE 05 Tick HEEE, W os T (HAETERSFAESII 05 Tick BE) */
_SysTick Config(SystemCoreClock / RT_TICK PER SECCND)

i+ BEE  RtERNR FEEE WEELLRERE */

/* BEEG : REMBATFEDEL +/
#if defined(RT_USING USER MAIN) && defined(RT_USING_HEAP)
rt_system heap init(rt_heap begin get(), rt_heap end get(}):
fendif

/* BAEES : EF INIT BORRD EXFORT () BITEIIMEL */
$ifdef RT_USING COMPONENTS INIT
rt_components_board init();
fendif

/% BNEG - EfgFliadt »/

13.1. BeE R GEhf

RGBS AN A PR T AR 2P LAY, #E 1t hw board init() BRI 5, A LLA
FE R BB B, el L 475230,
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B 1-5 board.c BL & R G $Hn )

/% board.c */
void rt_hw board init()

i B—EG  REml. RERDEEE «/
rt_hw clock init{) S/ eIk, EEETEENR, EHETEN, 0 SystemClock Config(). SystemCoreClockUpdate (}

1.3.2. 2B OS Fi

OS BN #H e OS tick. (EMHRIE RGART EAR ML DIHePyn, ISR S E
A7 RN T84 R IR A

PR B I BT timer SCHLE WML, £EE R ST A ot tick_increase() BRi
B A R R ot tick HIN, ATTSEIUEh540. —fdt, 7£ Cortex M E AT H NHBH
& B 2% Systick SEH.

B 1-6 OS il

/% board.c */f
void rt_hw board init()

/¥ BTG EE 0S5 Tick HIEAE, I os TiE (HEDGEREMAEDII 05 Tick BE) 4/
_SysTick_Config(SystemCoreClock / RT_TICK PER_SECOND): // {£F SysTick ZIH&TIHE

/* systick RETREFE =/
void SysTick Handler (void)

/% enter interrupt */
rt_interrupt_enter(}:

rt_tick increase():;

f#% leawve interrupt */
rt interrupt leawve(};

VL ERIIE I BT I R, 2/ )27 RT TICK PER SECOND. #Hi1152¢i% 2 091E, i
LU Z 25— N # T 7 IR 1 S

1.3.3. BERSMRAIIEIL

I, W UART PIia4LEE (RS ), T 2L rt hw board init() BRI+ FzhiHH
UART WJIEAL R HL
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B 1-7 B BT sE A B

J* board.c ®=/f

vold rt hw board init (void)

f* BZERa  IRLERANE, EEEE NNERRER +/

vart_init(};

JEE: uart init() ZLEHMFINRPIIGHRE, 2 EZEEH 727 INIT BOARD EXPORT() #
TTEVGTE B 77 B S TSR ZCI o P FIRTAG 1 77 72 FE—F B ]

1.3.4. SEBBhAS W7 HE

RT-Thread Nano ERINAIFEZhANAFHED RS, JF/E RT_USING_HEAP ¥ 7] LS FH 33 N A7
Dife, BURTLMEA] rt_malloc. rt_free VAK &M RGNS CNENT R APL. ZhaA N AFHEE FLD)
AERIMI IR A2 void rt_system heap init(void *begin_addr, void *end addr) & 5¢ %, 2h &
PN AE HE T A6 A0 75 B4R 18 HE N A7 I RS 46 H bk R0 &5 R M

JJ5 RT_USING_HEAP J&, RGERIMEAEIEN heap, heap MERAGHINE S S5 LR Sy
SN heap VI EREL, heap HIUAILEREL rt system heap init() ¥4 7E rt_hw board init()
TR . F)E heap J5, RGHERNERAEANEAN heap Cheap BRINE/D, SLFrfd I IER
i RAM fEOLBUR), FRAFM) heap HIRELGHIMES S5k bl, NS 8L N heap ¥IGAIL
ESEAE

B 1-8 SIARFE (B8 Wssiasl

#define RT_HEARP STIZE 1024
static uint32_t rt_heap[RT_HEARAP SIZE];
AT WERK woid *rt_heap begin get (void)

return rt heap:

RT WERK woid *rt_heap end get (void)

return rt_heap + RT_HEAP SIZE;
vold rt_hw board init (void)

#if dEfiZ’JEdfRT_US:MG_USER_MF—;:N] £& dEfiﬁEdeT_US:NG_:‘]EI—;P]
rt_system heap init(rt_heap begin get(), rt_heap end get()): /e heap BIEiSHbUEESFiHhE
#endif

R AR FR 2 7 Nations Technologies Inc.
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AR AR SO v shaS A A7 HE, AT DLEDET 8 € R 98 HEAP HIR/D, Bilinfi ] RAM ZI
B& RALEDY HEAP RyEIGHNE (X R HRE SHEEMARGX N, H RAM K452
HEAEN HEAP R4S, XFERT DL R RAM 2HIEAZIANAE heap A W Rl
HHE T HEAP [iggnithht 545 Bibtt, JHAE NI S BT R4 HEAP HI464L.

B 1-9 FhANEE G WstRy)

#define STM32 SRAM1 START (0X20000000)

#define STM32Z_SRAMI_END (STM32_SREM1_STRRT + 20 * 1024) J/ @EFEHEE = oxzooooooo (EHE)  + 20K (RRMA))
$if defined( CC_ARM) defined(_ CLANG ARM)

extern int Image$SRW IREMISSZISSLimit;: s/ mu_1RnMi, ESEERFRETHEEETD

#define HEAP BEGIN {(void *}&Image$SRW IREM1SSZISSLimit)

$endif

#define HEAP END STM32 SRAM1 END

volid rt_hw board init (void)

#if defined (RT_USING USER_MRIN) && defined(RT_USING_HEAF)
rt_system heap init((void *)HEAP BEGIN, (void *)HEAP END):
$endif

R AR FR 2 7 Nations Technologies Inc.
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2. T Keil MDK ## RT-Thread Nano

RT-Thread Nano C 4 7E Keil MDK ', mJPLEEAE IDE 34T FESIN. F24H Nano HJ
FEIDIR.

1.

2.

& — MG keil MDK T#2, FF3KHU RT-Thread Nano pack “23& 8 174 3% .

(EIERE TFE P I RT-Thread Nano JEAY .

JEAC Nano, FE . I B WAL TTHEATER, SR,

EHEEE R wmEE— NN, #£TF RT-Thread Nano N4k LED.

55 % Nano HEATECE: Nano J&r]#EIN, HitECE XM rtconfigh SZILNT RS HIE

9.

2.1. ER TREEL

{E#HH RT-Thread Nano Y, 5B —NEEIEF 11T HFIRNL L2

=]

=]

2-1 BHLTERH

Ja
*\ *\name delay.
*#\ %\ fun delay program.
*\*\param none
*\*\return none
xy
static vold delay(void)
{
int i = 0x1000000;
while (i--);
}
Ja
*\ *\name main.
N\ fun Main program.
*\*\param none
*\*\return none
xy
int main(wvoid)

/* Initialize system clock */
RCC_SetSysClkToModeO () ;

/* RCC configuration -~ ——————————————————

RCC_configuration();

/* GPIO configuration ———————————————————

GPIO Configuration():;

while (1)

{
GPIO_SetBitS (LED1_PORT, LED1_PIN);
delay () ;

GPIO ResetBits (LED1_PORT,LED1_ PIN);

delay () ;

E R AR F PR 27 Nations Technologies Inc.
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2.2. Nano Pack Z&3%

7 19) https://www.keil.arm.com/packs/rt-thread-realthread/versions/ ik~ # Pack %2330, T
g5 5 W SO AT 2 2

Bl 2-2 Nano Pack %3

Welcome to Keil Pack Unzip
Release 6/2021

Thiz program installs the Software Pack:

RealThread RT-Thread 3.1.5
RT-Thread Software Components

Drestination Folder

|E:'\U zersh R T ThAppDatatLocalhamPacks\RealThieadsRT-Thread 31 5

I_\ Pack already installed. Mext 33 Cancel

Chck “"Mext™ to replace.

2.3. %1 RT-Thread Nano 3| &

T C R MR LF AT LS AT IRRILIE R, K RT-Thread WIN3 TR . a1~ i Manage

Run-Time Environment.

B 2-3 Nano {MINE| TRESEHE —

2 EE 2 ] W e NEIN E]‘)‘@
Project L~ | _] readme. & Manage Run-Time Environment Ph7gx 78 it.c | startup_n32h76x.s
=4 Project: LedBlink 53 \_ Select Software Components for the
B3 N32H76x 54 project
-5 STARTUP 55 #include "main.h"
J startup_n32hT76x.s ZE
=5 CMmSIS 57 woid GPIO_Configuration(wvoid):
] system_n32hTfx_Tx.c 58 wvoid RCC Configuration(wvoid);
=i FWLB 59
L] misc.c 60 £/ **
_1 n32h76x_78%_rcc.c 6l *\*\name delay.
[ n32h76x_78x_gpio.c 62 *\ kN fun delay program.
) n32h76x_78x_usart.c 63 | *\*\param none
5 USER 64 *\*\return none
J main.c 65 - */ : : .
1 n32h7x T8k itc Egmjtatlc vold delay(void)
= boc 63 int i = 0x1000000;
] readme.bct 69 while (i—-);
70 |}
il

R AR FR 2 7 Nations Technologies Inc.
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& 2-4 Nano MBI LTRESE—
Manage Run-Time Environment X
Software Component Sel. Variant Version  Description
& CMmsls Cortex Microcontroller Software Interface Compenents
€ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
‘ Compiler ARM Compiler 1.6.0 Compiler Extensions for ARM Compiler 5 and ARM Compiler &
’ Device Startup, Systemn Setup
‘ File System MDEK-Plus ~ | 6.13.8 File Access on various storage devices
& Graphics MDK-Plus ~ | 6.10.8 User Interface on graphical LCD displays
‘ MNetwork MDK-Plus | 7140 IPv4 Metworking using Ethernet or Serial protocols
g RTOS RT-Thread 315 rt-thread
@ device I_ -1 315 rt-thread device
? kernel v / 315 rt-thread kernel files
@ shell l_ 315 rt-thread finsh
USE MUE-Plus B TAT USECommunication with various device classes

<« |

Validation Qutput Description

Rezolve Select F. .. Details 0K | Cancel | Help |

BUERT LAZE Project &% RT-Thread RTOS S UNINEER T, B RTOS, v LLA RN INE] T
FE B SCA
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=% Project: LedBlink
B4 M32HT6x
i STARTUP
B startup_n32hT76x 5
B CMmsis
] systermn_n32h76x_78x.c
- FWLE
21 miscc
] n32hT6x 78 rec.c
] n32hTex_78x_gpio.c
] n32h76x_78x _usart.c
- USER
_] mainc
L] n3zh7ex_78x_it.c
B Doc
_] readme.txct
o4 RIOS

ﬁ context_rvds.S (kernel)
ﬁ cpu_cache.c (kernel)
ﬁ cpuport.c (kernel)

—ET clock.c (kernel)
ﬁ components.c (kernel)
ﬁ idle.c (kernel)
ﬁ ipc.c (kernel)
ﬁ irg.c (kernel)
ﬁ kservice.c (kernel)
ﬁ mem.c (kernel)
ﬁ mempool.c (kernel)
ﬁ ohject.c (kernel)
ﬁ scheduler.c (kernel)
ﬁ thread.c (kernel)
ﬁ timer.c (kernel)

| board.c (kernel)
L] rtconfig.h (kernel)

EPH}JELT Books | 1} Functions | () Templates
5

2.4. JEBE RT-Thread Nano

2.4.1. il 5 R H Ab

www.nationstech.com
Bl 2-5 Nano N2 LEf5 THEEEH
53 L Py
54
55 #include "main.h"™
56
57 woid GPIO_Configuration(void);
58 woid RCC_Configuration(veid);
59
60 B/ **
61 *\*\name delay.
62 *\ %\ fun delay program.
63 *\*\param none
64 *\*\return none
65 L */
66 static void delay(wvoid)
6731
68 int i = 0x1000000;
69 while (i1--);
oy Cortex-Mit |/ ATZ3KEN
71
72/ *
73 *\*\name main.
74 *\ 4N fun Main program.
75 *\*\param none
76 *\*¥\return none
- </
78 int main(void)
7934
=10y Tt Tt re—system clock */ KerneBZ{EF
81 RCC_SetsSysClkToModeO () 7
g2 /* RCC configuration ———————————————
83 RCC_Configuration()
84 /* GPIO configuration ——————————————
85 GPICO Configuration();
86
]1 87 while (1)
88 3 {
\ GPIO_SetBits(LED1_PORT,LED1_PIN);
90 delay () :
91 .PIO_ResetBits (LED1_PORT,LED1_PIN);
92 deTay.() ;
o . BCEN Y
IS g
96 @/ **
B?T‘\*\name GPIO_Configuration.
98 | *\*\fun Configures the different GPIO ports.

RT-Thread #8540 ¥ pR%L HardFault Handler() A2 4EANEE %L PendSV Handler(), iX
A BR % RT-Thread SCHL, Fr DL 25 M Br T2 B n32h76x_78x_itc LA H (1)
HardFault Handler()f!1 PendSV_Handler()iX ™R 4L, 8 90 7E 9 PRI = AR A e o SR BLIs
X TREEAT g0, WA IR B 2 e RS R, WA R E k.

2.4.2. RG4S E

T HLE board.c T RGN HECE CH MCU. SMFRHE TAER ) 5 ostick HIRE Ch
BAERGHR ML OB / ).

WA, FFEAE board.c X RGWI MM OS Tick MIECE, cortex-M ZEH i 1E

R AR FR 2 7 Nations Technologies Inc.
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SysTick Handler()ER (A FH rt os tick callback()E& %L,
B 2-6 board.c F RG4S os tick FE B

void rt_os_tick_callback(void)
B{

rt_interrupt enter():;
rt_tick increase();

rt_interrupt_leave ()’
}

o/
*\*\name SysTick Handler.
*\*\ fun This function handles SysTick exception.
*\*\param none
*\*\return none
L oay
vold SysTick Handler (void)
B{
rt_os_tick callback();
}

S
T * This function will initial your board.
y

void rt_hw board init (void)

{
RCC_ClocksTypeDef RCC Clocks = { 0 };
il /o
* TODO 1: 0S Tick Configuration

* Enable the hardware timer and call the rt _os_tick callback function
* periodically with the freguency RT_TICK PER_SECOND.

x/

/* 1: Initialize system clock */
RCC_SetSysClkToMode0 () ;

/* frequencies of different on chip clocks */
RCC_GetClocksFregValue (&RCC_Clocks) ;

/* 2: 08 Tick update */
SysTick Config(RCC_Clocks.M7ClkFreq / RT_TICK_PER_SECOND) ;

/* Call components board initial (use INIT BOARD EXPORT()) */
H#ifdef RT_USING_COMPONENTS_INIT

rt_components_board init();
#endif

H#if defined (RT_USING USER_MAIN) && defined(RT_USING HEAF)
rt_system heap init(rt_heap begin get(), rt_heap end get()):
endif

2.4.3. CONSOLE & O#]4k

7£ rtconfig.h 14T F RT_USING_CONSOLE {{i il & Difg, SRJE1E board.c H' ] vart_init() B
BB WU 46 AN rt_hw console output() BRI A SZ B 4% 1] & far 3 € 1) .

E R AR F PR 27 Nations Technologies Inc.
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& 2-7 board.c 15| & B OXIUHL

éstatic int uwart_init (void)
1 {

/* TODO 2: Enable the hardware uart and config baudrate */
GPIO InitType GPIO_InitStructure;

USART InitType USART_ InitStructure;

DEBUG_USART_GPIO APBxClkCmd( DEBUG_USART_ GPIO_CLK, ENABLE):
DEBUG_USART_APBxClkCmd (DEBUG_USART CLK, ENABLE);

GPIO_InitStruct(&GPIO_InitStructure);

GPIO_InitStructure.Pin = DEBUG_USART TX GPIO_PIN;
GPIO_InitStructure.GPIO_Mode = GPIO_MODE_AF PP;
GPIO_InitStructure.GPIO_Pull = GPIO_NO_PULL;

GPIO_InitStructure.GPIO Alternate = DEBUG USART TX GPIO AF;
GPIO_InitPeripheral( DEBUG_USART TX GPIO_PORT, &GPIO InitStructure );

GPIO_InitStructure.Pin = DEBUG_USART RX GPIO_PIN;
GPIO_InitStructure.GPIO_Made = GPIO_MODE_AF PE;
GPIO_InitStructure.GPIO_Pull = GPIO_NO_PULL;

GPIO_InitStructure.GPIO_Alternate = DEBUG_USART_RX_GPIO_AF;
GPIO_InitPeripheral( DEBUG_USART RX GPIO_PORT, &GPIO_ InitStructure );

USART StructInit (&USART InitStructure);

USART_InitStructure.BaudRate = DEBUG_USART_BAUDRATE;
USART InitStructure.WordLength = USART_WL_G8B;
USART InitStructure.StopBits = USART STPE 1;
USART InitStructure.Parity = USART PE_NO ;

USART InitStructure.HardwareFlowControl = USART HFCTRL_NONE;
USART InitStructure.Mode = USRART_MODE RX | USARRT MODE_TX;
USART Init( LOG_USARTxX, &USART InitStructure );

USART_Enable( LOG_USARTx, ENABLE );
return 0;

r}

INIT_BOARD_EXPORT(uart_init);

B 2-8 board.c % H] S H EE F

&void rt_hw_console_ output (const char *str)
=R

/* TODO 3: Output the string 'str' through the uart */
uint8_ t char r = "\r';

/* Enter the critical */

rt_enter critical();

/* Until the end of the string */
while (*str 1= '\0'")
= {
if (*str == '\n")
= {
/* Loop until the end of transmission */
while (USART GetFlagStatus (LOG_USARTx, USART FLAG TXC) == RESET)
=] {
r }
USART_SendData (LOG_USARTx, char_r);

/* Loop until the end of transmission */
while (USART_ GetFlagStatus (LOG_USARTx, USART_FLAG TXC) == RESET)
=] {
r H
USART_SendData (LOG_USARTx, *(uintB_t *)str);

strt+;

/* Exit the critical */
rt_exit_critical();

E R AR F PR 27 Nations Technologies Inc.
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2.4.4. WHHERIGHAL

ARG NAEHERI WG board.c T rt hw board init() BREFSER, AAFEHED)AER 7515 FH HL
T rteonfigh H1% RT_USING_HEAP /& JFH, RT-Thread Nano ERINATFE NAEHEDRE,
TXFER] DURFE—NEUNIRAR, AN A7 HETF R 23 ]

8 R4 heap ¥ mT LME A NAFDIRE, WA rt_malloc. rt_free VAR &l R Gah7 A5
XITRI APL. 5 EATH R NAFHEDIRE, WHTIF rtconfigh H1 RT_USING_HEAP 7€ X HJ
AL, B N AR HEYT AR BR A rt_system_heap_init() KB

2-9 rt_system_heap_init()id

/5
T * This function will initial your board.
*/

void rt_hw board init (void)

{
E RCC_ClocksTypeDef RCC_Clocks = { 0 };

/%

* TODO 1: 0S Tick Configuration
* Enable the hardware timer and call the rt os_tick callback function
* periodically with the freguency RT_TICK PER SECOND.
%)

/* 1: Initialize system clock */

RCC_SetSysClkToModeO () ;

/* frequencies of different on chip clocks */

RCC_GetClocksFregValue (&RCC_Clocks) ;

/* 2: 08 Tick update */
SysTick Config(RCC_Clocks.M7ClkFreq / RT_TICK_PER_SECOND) ;

/* Call components board initial (use INIT _BOARD EXPORT()) */
H#ifdef RT_USING_COMPONENTS_ INIT

rt_components board init();
fendif

H#if defined(RT_USING_USER_MAIN) & & defined(RT_USING_HEAP)
rt_system heap init(rt_heap begin get (), rt_heap end get());
| #endif

P A A7 HE RS ZEHE R IE 5 S5 A HEX AN 28, RGP BN IS heap, JF
RICT heap MUECIAMINE S A5 AL, ZEAH RN FENES, 0 F Fis:
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B 2-10 4N heap K/MEEE

14{%:;f defined (RT_USING USER MAIN} && defined(RT_USING HEAP)

15 0/*
16 * Please modify RT HERAP S5SIZE if you enable RT_USING HELAP

17 * the RT HEAP SIZE max valus = (sram size - ZI =ize), 1024 means 1024 bytes
18 | &/ -

19 | #define RT HEAP SIZE [15%10324) /

20 | static rt_uint& t rt_heap[RT_HEAP S5IZE]:

21

22 | RT_WEAK wvoid *rt_ heap begin get (void)

23 1

24 return rt_heap;

25 |}

26

27 | RT_WEAK wvoid *rt_heap end_get (void)

28 =4

29 return rt_heap + RT_HEARP STZE;

30 [}

31 #endif

2

VERL: I heap ZYSSAAFLIGE N heap ECAEHE D, /IR 7% B, TR GES
ARSI B) LG FE R I IEI, 1EC 726 PP

® ik H[LIEFZNEHEA A E XA RT HEAP _SIZE A7)
® ET: [EH] RAM ZI BFEE/ELMEYy HEAP HIEZ8HAE, 1€/ RAM HI45/EHE(F Yy
HEAP [94%/E 1

25 wMEHE A

FE1E LT RT-Thread Nano Z J&, WIAT UIH 1A% 5 55— N AUIS IS U A2 A 45 2R o tE) main() BR
ot 25 i, RT-Thread #:1/E RS H—AN2FE, IAE T PA/E main() BRECHSZILEE — R AR
# LED fR/~AT INMF, XEBEHIETHNL LED 8/ IT #7124,

1. EREHEE I RT-Thread WAL <rtthread.h>
2. 1F main() BRECP (WEUEE main ZEFEH) SZEL LED INARCHS

3. MGAERS R ¥ RT-Thread FEALILERT R%L 1t thread mdelay(). ZERE =51 RS
FE, DI AR RRIE AT, MRIL T AR S A A
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Bl 2-11 LED [R4RR =5

lude "main.h"
lude "n32h76x 78x it.h"
lude <rtthread.h> ]

void GPIO_Configuration(void);
void RCC_Configuration(void):

2.6. itB RT-Thread Nano

o/
*\*\name main.
N+ fun Main program.
*\*\param none
*\*\return none
L oxy
int main (void)
=K
/* RCC configuration - - —————————————————————
RCC_Configuration();
/* GPIO configuration —-———-——————————————————
GPIO Configuration();
while (1)
= {
GPIO ResetBits (LED1 PCRT, LED1 PIN);
kt thread mdelay(ECC];]
- }
}

AT LIRSS B C 07 ZiE i 1200 rtconfigh SCHF HLI 22 8 XCHC E AR LT RE o

MDK [JBCE ] F configuration Wizard AJ MR 7RG TAZHATECE, Value —H#20] Lhikrh
XN IhRE RAB A RAE, 55 R T BB i &S rteonfigh.

17
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B 2-12 rtconfig.h Bt E A

] boardc | rtconfig.h - X
Epand Al |  Collapse All | Help | T Show Gid
Optien Value

[=1-Basic Configuration
Maximal level of thread priority 32
05 tick per second 1000
Alignment size for CPU architectu... 4

the max length of object name 3
Using RT-Thread components initi... |7
the stack size of main thread 256

[=1-Debug Configuration
enable kernel debug configuration I_
enable components initialization ... 0
thread stack over flow detect I_
[=1-Hook Configuration
using hook I_
using idle hook I_
[=-Software timers Configuration I_
The priority level of timer thread 4

The stack size of timer thread 512

|

IPC{Inter-process communication) C...

|

Memory Management Cenfiguration

|

Console Configuration

2]

Fin5SH Configuration

=]

Device Configuration

Memeory Management Configuration

Text EditorF Configuration Wizard : I

2.7. EREW

Y171k MDK_ARM SCAFJ6 R (1) RTE SCfF3%, HIHELE board.c F rtconfig.h S, #MHER TR
LA 10 TR 40 FE W 4 S X AN A

2-13 MDK_ARM {43

¢ Mationstech.N32H76x_78x Library.1.0.0 » projects » n32h76x EVAL » examples » GPIO » LedBlink » MDK-ARM >

e

= EAHEE =3 F

RTE 2025/7/14 9:59 i
| ] LedBlink.uvoptx UVOPTX =2i4% 13 KB
K2 LedBlink.uvprojx HEision5 Project 18 KB

e

R AR FR 2 7 Nations Technologies Inc.
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3. &F IAR ¥ RT-Thread Nano

#TF IAR B4 RT-Thread Nano )3 B0 5%

1. #E&— DA TAR A2, JF3REU RT-Thread Nano &4 Y50

2. fEEMETAEFNIN RT-Thread Nano YEAD, ¥R AR N Sk ST {8545

3. I&AC Nano, EZM il BEh. WA A XU TETIER, S HE

4. HJEAIXT Nano HFATECE: Nano s2n[#KBIHY, EIHCE CHF rtconfigh SCIUNT 2 403

Cl

3.1. Bl TR

B 3-1 IAR Al TREEL

L_—_l PR
B B\ name Delay.
e fun Delay program.

&\ #\param none
B B return none
L A'.f';
static woid Delay{void)
(=
int i = 0x1000000;
while (i--);

1!

£l sxe

B i\name  maln.

£y fun Main program.
& S\ param none

&\ #\return none

L J.I.-'
int main{veid)
=
A% Initialize system clock *
RCC_Set3ysClkToModel()
* RCC configuration —-——-———————— - - e
RCC Configuration():
¥ GPI0 configurablon ———————-————————————— - ——————
GFI0 Configuration();
while (1}
= {
GPFIQ_SetBits (LED1_FORT,LED1_FIN):
Delay():
GFIQ_ResetBits (LED1_FORT,LED1_FIN);
Delay()r
B }
= I

R AR FR 2 7 Nations Technologies Inc.
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3.2. F# RT-Thread Nano JRi%

Ui a] https://www.rt-thread.org/download.html#download-rt-thread-nano, | #{ RT-Thread Nano 75
i, TFEGERE SR KR

B 3-2 Nano Y
=77 - =t semy Hrn
bsp 2024/9/20 16:19 prgla==c
components 2024/9/20 16:19 i
docs 2024/9/2016:19 prigla==c
include 2024/9/20 16:19 i
libcpu 2024/9/20 16:19 IgE
Src 202479420 16:19 prgla==c

| .gitattributes 2024/9/2016:19 GITATTRIBUTES .. 1 KB
| .gitignore 2024/9/2016:19 GITIGNORE 3Z4% 1 KB
| travis.yml 2024/9/20 16:19 YML 3245 8 KB
. AUTHORS 2024/9/20 16:19 iE 1 KB
| ChangelLog.md 2024/9/20 16:19 MD 3744 134 KB
| LICENSE 2024/9/2016:19 prg s 12 KB
. README.md 2024/9/2016:19 MD 324% 5 KB
| README_zh.md 2024/9/20 16:19 MD 3Zi% 6 KB

3.3. &0 RT-Thread Nano 2| TF&

3.3.1. %h0 Nano B

EHESITH TAR #RMLTAE FHEFE rtthread SCH38, FEEZSCH AL R T4
® Nano JRIEH ) include. libcpu. src 3%
® LB JRAEACHE bsp SCHFIEHH AN board.c 5 rteonfig.h

3-3 rtthread /43¢

& X EE =) Joh
include 2025/6/25 15:22 i
libcpu 2025/6/25 15:22 it
sre 2025/6/25 15:22 it
[ board.c 2024/9/20 16:19 C s 5 KB
L] rtconfig.h 2024/9/20 16:19 H i 4 KB

T TAR BRHLTHE, Hrek rtthread 204, HHAEZ 4 FEIILL T YRS
® NINTHET rtthread/sre/ S Bl UM 2] TA2

R AR FR 2 7 Nations Technologies Inc.
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I TAET rtthread/libepu/ SCAEIFR AN A% 1) CPU #EHE SCAF J bR SC) # 5TAF
cpuport.c LLf context iar.S

NI rtthread/ SCA43% R board.c

Bl 3-4 rtthread 7340

Files o .
B @ LedBlink - N32H76x = o
=i [ ]
B CMSIS
-5 @ DoC

L— B readme.td
e RlE]
[1 misc.c
n32h7Ex_78x_gpio.c
[1 n3zh76x_78x_rcoo
ndZh76x_78x_usan.c
thread
[1 board.c
clock.c
[] components.c
[ context_iar.3
[ cpuc
cpu_cache.c
cpupot.c
[1 device.c
idle.c
Hipcc
irg.c
[ kserdce.c
mem.c
memheap.c
[ mempool.c
objactc
[ schedulerc
signal.c
[ slab.c
[1 thread.c
[ltimer.c
= W STARTUR

[ startup_n32h?Ex_EWARM.5

R e E b b aaassssssbtbtbalbss

o i USER
main.c .
n32h76x_78x_itc L
L& W Output
F— B LedBlink.map
[ LedBlink.out L]

3.3.2. iNinsk SRR

midi Project -> Options... BN TNKEF/RTMH, @I rtconfigh Sk SCAFR{ENL B IR, W0
include SCAFITN B LSO #642

R AR FR 2 7 Nations Technologies Inc.
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B 3-5 kICHHBAEE N

Options for node "LedBlink" X

Categany: Factom Settings

General Options [ Multi-file Compilation

Static Analysis Dizcard Unuzed Public:
Runtime Checking

MISRA-C:1998 Encodings Extra Options

Assembler SR
Output Converter Language 1 Language 2 Code Optimizations Output

Custom Build List Preprocessor Diagnostics MISRA-C:2004
Build Actions

Linker [Jlgnore standard include directorie:
Debugger

Simulator Additional include directories: (one per ling)

CADI \
Cwels P $PROJ_DIR$\. A\ A \bsphinc | "
$PROJ_DIRSLAAA A firmware\CMSIS\device

GDB Server .

Liet $PROJ DIRS\\inc

T4ink/3-Trace $PROJ_DIR$\.\rtthread

TI stellaris $PROJ_DIRS\.\rithreadyinclude "

Nu-Link ;

PE micra Preinclude

STHLINK

Third-Party Driver

TIMSP-FET Defined symbals: (one per line)

oS MN32H76x [ Preprocessor output to file
CORE_CM7 Preserve comments

USE_STDPERIPH_DRIVER

Generate #line directives

Cancel

3.4. J&EEE RT-Thread Nano

3.4.1. Hlr5RE A

RT-Thread #8540 ¥ pR%L HardFault Handler() A2 4EANEE %L PendSV Handler(), iX
AR % & RT-Thread SEEL, Fr DL #F 25 M Br T2 B n32h76x_78x_it.c LA H (1)
HardFault Handler()f!1 PendSV_Handler()iX >R 4L, 8 90 7E 9 PRI = AR A 02 o W SR BLIs
X TREEAT g0 e, WA IR B R 2 e RS R, WA iz k.

342 RARHECE

T EAE board.c TSI RGN HECE CH MCU. SMFRHE TAER ) 5 ostick HIRE Ch
BAERGHR ML OB / ).

ARSI, TREAE board.e AT RFEWIMEA OS Tick HIBLE, cortex-M BERFHEAE
SysTick Handler()B& A 1t os_tick callback()E& %,

R AR FR 2 7 Nations Technologies Inc.
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B 3-6 board.c TRZIT415 os tick EL B

wvold rt os_tick callback(wvoid)
=

rt_interrupt enter():
rt_tick increase();

rt_interrupt leave():

SIFER
£y B\ name SysTick Handler.
By By fun This function handles 5ysTick exception.
B B param none
& 8\ return none

L 1;"

woid SysTick_Handler (void)
B {

rt_os_tick callback();

E VAR
t This function will initial your board.
L l.f"
void rt_hw board init{weid)

{

BCC ClocksTypeDef RCC Clocks = { 0 };

;
imer and call the rt os tick callback function

frequency RT TICK Dhq SECOND.

/% 1: Initiglize system clock *+/
RCC_Set3ysClkToMode0()

/% frequencies of different on chip clocks */
RCC GetClocksFregValue (eRCC_Clocks);

A% 2: 05 Tick update £/
SyaTick Config(RCC Clocks.M7ClkFreq / RI_TICE_FER_SECOND) ;
/* Call components board initial (use INIT BOARD EXPORT(}} +/
[] $#ifdef RT_USING_COMPONENTS_INIT

rt components board init(};
- #endif

[ #if defined (RT_USING _USER_MAIN) && defined(RT_USING_HELF)
rt system heap init(rt heap begin get(), rt heap end get(}):
- #endif

= |

3.4.3. CONSOLE & O#J44k

f£ rtconfig.h H14TFF RT_USING_CONSOLE ff el & Dhfg, SRJE1E board.c 1/ vart_init() B
B ER W) AE4 AT rt_hw_console_output() bR H S B4 1] & 4 H 5 5 7] o

E R AR F PR 27 Nations Technologies Inc.
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& 3-7 board.c F1IEH| & B OXIUHL

static int uart_init(wvoid)
B
J% TODO 2: Enable the hardware uart and config baudrate */
GPIC0 InitIype GPIO InitStructurs;
USART_InitType USART_Init3tructure;

DEBUG USART GPIO APBxClkCmd({ DEBUG USART GPIO CLE, ENABLE);
DEBUG USART AFBxC1lkCmd (DEBUG_USART CLK, ENABLE);

GPICO InitStruct (&5PI0_InitStructure);

GPIO_TnitStructure.Pin = DEBUG_USART TX GBIO PIN;
GPIO_InitStructure.GPI0 Mode = GPID_MODE_RLF PB;
GPIO_InitStructure.GPI0_Pull = GPIC_NO_PULL;

GPIO_InitStructure.GPI0_Alternate = DEBUG_USART_TX GEIO_AF;
GPIO InitPeripheral{ DEBUG USART TX GPIO_PORT, cGPIO InitStructure );:

GPIO_InitStructure.Pin = DEBUG_USZRT_RX_GEIO_PIN;
GPIO_InitStructure.GPI0 Mode GPIO_MODE_AF FE;
GPIO_InitStructure.GPIO_Pull = GPIO_NO_PULL;
GPIO_InitStructure.GPIC_Blternate = DEBUG USART RX GPIO_RF;
GPIO_InitPeripheral{ DEBUG_USART_RX_GPIO_PORT, sGPIO_InitStructure );:

USART StructInit (&USART Init3tructurej;

USARI_InitStructure.BaudRate DEBUG_USRRT BLUDRATE;
USART_InitStructure.WordLength = USART_WL_8B;
USART_InitStructure.S5topBits = USART_STEB_1;

USART InitStructure.Parity USART_FE _NO
USART_InitStructure.HardwareFlowControl = USART HFCTRL_NONE;
USART_InitStructure.Mode USART_MODE_RX | USART_MODE_TX:
USART Init({ LOG_USARTx, £USRERT InitStructure j;

USART_Enable( LOG_USARTx, ENZBLE );
return 0;

= |
INIT_BOARD EXPORT (uart_init);

B 3-8 board.c % H] S H EE M

woid rt_hw_console_ocutput{const char *str)

B
/% TODO 3: Output the string 'str' through the uart */
uint8_t char r = "\r';
/% Enter the crit Ly
rt_enter_critical():
* Until e string */
whlle {*str !'= "\0')
| {
if (¥str == "\n')
= {
/% Loop until the end of transmission */
while (USART GetFlagStatus (LOG USARTx, USART FLAG THC) == RESET)
= {
B }
USART_SendData (LOG_USARTx, char r):
B }
/% Loop until the end of transmission %/
while (USART_GetFlagStatus (LOG_USARTx, USART FLAG THC) == RESET)
= {
B }
USART_SendData (LOG_USARTx, *({uintf_t *)str):s
StrE+t:
B }
/% Exit the criti v
rt_exit_critical();

E R AR F PR 27 Nations Technologies Inc.
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3.4.4. WHHERIGRAL

ARG NAEHERI WG board.c T rt hw board init() BREFSER, AAFEHED)AER 7515 FH HL
T rteonfigh H1% RT_USING_HEAP /& JFH, RT-Thread Nano ERINATFE NAEHEDRE,
TXFER] DURFE—NEUNIRAR, AN A7 HETF R 23 ]

8 R4 heap ¥ mT LME A NAFDIRE, WA rt_malloc. rt_free VAR &l R Gah7 A5
XITRI APL. 5 EATH R NAFHEDIRE, WHTIF rtconfigh H1 RT_USING_HEAP 7€ X HJ
AL, B N AR HEYT AR BR A rt_system_heap_init() KB

3-9 rt_system_heap_init()id

/5
T * This function will initial your board.
*/

void rt_hw board init (void)

{
E RCC_ClocksTypeDef RCC_Clocks = { 0 };

/%

* TODO 1: 0S Tick Configuration
* Enable the hardware timer and call the rt os_tick callback function
* periodically with the freguency RT_TICK PER SECOND.
%)

/* 1: Initialize system clock */

RCC_SetSysClkToModeO () ;

/* frequencies of different on chip clocks */

RCC_GetClocksFregValue (&RCC_Clocks) ;

/* 2: 08 Tick update */
SysTick Config(RCC_Clocks.M7ClkFreq / RT_TICK_PER_SECOND) ;

/* Call components board initial (use INIT _BOARD EXPORT()) */
H#ifdef RT_USING_COMPONENTS_ INIT

rt_components board init();
fendif

H#if defined(RT_USING_USER_MAIN) & & defined(RT_USING_HEAP)
rt_system heap init(rt_heap begin get (), rt_heap end get());
| #endif

P A A7 HE RS ZEHE R IE 5 S5 A HEX AN 28, RGP BN IS heap, JF
RICT heap MUECIAMINE S A5 AL, ZEAH RN FENES, 0 F Fis:
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B 3-10 4N heap K/MEEE

14 E_‘:;f defined (RT _USING USER MAIN) && defined(RT USING HERF)
15 ]/ *

16 * Please modify RT HERAP S5SIZE if you enable RT_USING HELAP
17 * the RT HEAP SIZE max valus = (sram size - ZI =ize), 1024 means 1024 bytes
18 | */ -

19 | #define RT HEAP STZE (15%1024) /

20 | static rt_uint& t rt_heap[RT_HEAP S5IZE]:

21

22 | RT_WEAK wvoid *rt_ heap begin get (void)

23 1

24 return rt_heap;

2= )

26

27 | RT_WEAK wvoid *rt_heap end_get (void)

28 =4

29 return rt_heap + RT_HEARP STZE;

30 [}

31 | #endif

2

VERL: I heap ZYSSAAFLIGE N heap ECAEHE D, /IR 7% B, TR GES
ARSI B) LG FE R I IEI, 1EC 726 PP

® ik H[LIEFZNEHEA A E XA RT HEAP _SIZE A7)

® E T [EH RAM ZI BR4E/ELME Yy HEAP [IEEZ6HLE, 18/ RAM |94 /M 1EHy
HEAP 945 /E Ml

VLR BRI ER kservice.c FHIHR T2)25 W OB E, #1iki9 RT-Thread Nano 1%
XF- Memory Pool. Dynamic Heap Tiny Memory HIEFE 7 ZCH A, 5 T 17F rtconfig.h #17]
TR ZLZ ) 2 i B X DA 17 B PR 2 -

B 3-11 rtconfig.h H NS HEHC B

cl>Dynamic Heap Man
<ixDynamic Heap Man
#define RT_USING_HERP

#define RT_USING SMALL MEM

fd=fine RT USING SHALL MEM RS HEAE |

T
FF <clrusing tiny size of memory
/  <lrusing tiny size of memory
/#define RT US5ING TINY SIZE
<G5
</
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B 3-12 kservice.c B HEPRE

#if defined [RT USING SMALL MEM A5 HEAP)|

static rt smem t system heapr

rt inline void smem info(rt size t *total,
rt size t *used, rt size t ‘max used)

if (total)
*total = system heap->total;
1f (used)
*used = system heap->used;
if (max used)
‘max used = system heap-=max;
= J|, - -
#define MEM INIT( name, _start, _size) |\
system heap = rt smem init( name, start, size)
#define MEM MALLOC( size} |\
rt smem alloc(system heap, _si ze)
#define MEM REALLOC( ptr, newsize))
rt smem realloc(system heap, ptr, _nen‘size)
#define MEM FREE( ptr) 1\
rt smem frees( ptr)
#define MEM INFO( total, _used, max} |\
_smem info( total used MAX
#2lif definedyRT USING MEMHEAP A5 HEAP)
static struct rt memheap system heap;
void * memheap alloc(struct rt memhesp *heap, rt size t size);
void memhesp free(void “rmem);
void 4 memheap realloc(struct rt memheap *heap, void *rmem, rt size t newsize);
#define MEM INIT( name, start, size) |\
rt membeap init(ssystem heap, name, start, size)}
#define MEM MALLOC( size}) \
_memheap alloc(esystem heap, _size)
#defins MEM REALLOC( ptr, newsizs) Y
_memheap realloc (esystem heap, _ptr, _nersi ze)
#define MEM FREE( ptr} \
_memheap fres( ptr)
#define _MFEM INFO( total, used, max) \
rt memheap info(esystem heap total, used, max)
#21if defined|RT USING SLAB AS HEAF)
static rt slab L sysCem neap;

.

- rt inline void slab info(rt size t *total,
rt size t ‘fused, rt size t ‘max used)

1f (total)
*total = system heap--total;
if (used)
*used = system heap->used;
if (max used)
'max used = system heap-max;
-}
#define MEM INIT( name, _start, size) |\
system heap = rt slab init( name, start, size)
#define MEM MALLOC( size} \
rt slab alloc(system heap, _size)
#define MEM REALLOC( ptr, newsize) Y
rt slab realloc(system heap, _ptr, _nevsize)
#define MEM FREE( ptr) 1\
rt slab free(system heap, ptr)

#define MEM INFO _slab info
#else

#define MEM INIT{...}

gdefine _MEM MALLOC(...) RT NULL
#define _MEM REALLOC(...} RT NULL

#define MEM FREE(...}
#define MEM INFO(...)
- #endif
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35 mEHE AN

FEMEYF RT-Thread Nano < J&, W] A 464 5 3 — AN N AR IS IEFE R 45 3 o LB main() R
BUM LS % RT-Thread #:1E RGH—AN2FE, BIAERT LLE main() pRECHSEELEE — NN : AR
# LED fR/ITINER, X B BEEE TN LED fRaniT 1T 50

1. BSOS E G N RT-Thread FIAHFEL 0 <rtthread.h>
2. £ main() BEH (WA main ZEFEH) SZIL LED INARCHS

3. HLERT R ECE N RT-Thread FREAULMILERT KL rt thread mdelay(). 1ZEREL< 5|2 RS
B, Ul AR ST, AR T 2R AR S PR AR
3-13 LED [NARRF 7~ 8

#$include "main.h"
#include "n32h7&6x 78x it.h"
[#include <rtthread.h> ]

wvoid GPIO Configuration(void);

o

woid RCC Configuration (void);

AR

B M\name  mMalN.

&y 0y fun Main program.
o Zparam none

oM\ return nons

int main{wvoid)

1l

¢ T o mAnTianTa sl on ¢
/% ROC configurablon —-——-—-—-———— - e e e K

RCC_Configuration();
SECGETIO confilguratblon ——————— e e e e

nfigur on
GFI0 Configuration();

while (1)
= {
GPI0_SetBits (LED1_PORT,LED1_FIN);
et thread mdelay {500} ]

GEIQ ResetBits (LED] _PORT,LED1_ FIN):
ft_thread mdelay(500);

3.6. it ® RT-Thread Nano

FH PR DR 5 8 75 BE I T 806 M rtconfigh SCHF IR ZE 5 X, FEEANIhEE, W
#& rteconfigh MIACHS A B :
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B 3-14 rtconfig.h FIfRAS B

f/ «erSoftware timers Configuration
/4 <i> Enables user timers
#define RT_USING_TIMER_SOFT i
o] #if BT_USING TIMER_SOFT == 0
gundef RT_USING_TIMER_SOFT
- #endif
f/ «<o>The priority level of timer thread «<0-31>
J4 <izDefault: £
#define RT_TIMER_THREAD PRI 4
/4 <0>The stack size of timer thread <0-5182>
A4 <izDefault: 512
#define RT_TIMER THREAD STACK SIZE 512
£ o<fer

/4 «<h>IPC(Inter-process communication) Configuration
/4 «clzUsing Semaphore

/4 <1xUsing Semaphore

#define RI_USING SEMRFHORE

A =lee

/4 <clzUsing
/4 <1>Using

Mutex
Mutex

//#define RT USING MUTEX

A =lee

/4 <clzUsing Ewvent

/4 <1xUsing Ewent
J/#define RT USING EVENT
A =lee

/4 <clzUsing MailBox
/4 <1xUsing MailBox
J/#defins R T U5SING SIGNALS

A =lee

/4 <clzUsing Signals

/4 <1xUsing Signals

#define RT_USING MAILBOX

A =lee

/4 <cl>Using Message Qusus

/4 <1xUsing Message Qusus
J/#defins R T USING MESSAGEQUEUE
A =lee

A7 </h=
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L ZRA DU A A AR R O & T RV E A, eSO B L R R I [ BB il CR AR ™)
NRFIA

H BRI RS T LAB FAFR . B AR AT R B ) o B 2 el5] 26
=7 ARRE . (D AR DR Z H

E PR PR BER AR L AT IR 98, B SO R SO BIBUR], AN 4738 50 . 35 1 AAE
L ST IR AR ] RO SR I SO 1) e T A

] R AR 8 A7 3R AL AER AT 5 ) B, (EHRDE Qi AN 52 [ R SR e SCRS e PE A ] SE 1
A TT

A SRS A5 S BURZE B W IS, (58 P 3 2B AT & B A BT iR IR D e PE A 2 2 1,
] BB ARAS XS AT AT PRI P L SRS A iy P AR AR ] B TRI4% . REAh 4Bk BRI
EREZTEFEE VN aga

] BB AN 77 b AR 2R G s 26 o 18 B R BOR AR T OSSR AIE , G AR AT B P AE R A A
PEA BRSO, A ATRESUE N AT N B0 3 8™ B =40 5%, TSR R A <A
w AR

A OB EANRT: SARP AR HTReEh s WLECT il WS . st
)2 42 B DA K HLA 15 4 S B AR A B LA

FITA AN 22 4 A T A6 DRURSE IE A5 P N R AHL [ sk Y N E A8 [ R AR A - DR R ZRAN 22 A T
SRR ST RS E BURSE SRR A

XF T SO it BEATAT R . BRORZARIE, BFRHAR T & M0k 5 Al AR A AR AL
MIPRIESTE, [ RER AR VG AT 3.

REWIHVFR], AT AANG DU ER f ok BSOS i S il s AR - #EATAE A . B Bk v oA
etk
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