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1.2.2 E R SETIHE CONLEXE XXoS 1oiriiiieisiieiseissie it etse sttt ettt 5
1.2.3 ZEFRERTIUGIL CPUPOTE.C covveieiieeeie ettt 5
1.2.4 HT S SR B R INEEITUPL.C.vvveveicee bbbt 6
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1301 BB R GEITEI oottt 7
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3.3.2 TRIERSLIEEEIR (oo 22
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RT-Thread Nano & 5 ¥
1.1 B3E

RT-Thread JABIHFEU IR, 2R FPbR B I 2 7 2R R E R CGREERIR libepu BEAEAHSGHI A
7, RO RS AR N -

E 1-1 RT-Thread B 3HRE

rt_hw_interrupt disable()

rt_trw_board_init()

board.c

BRI )

BT EIE
g pressmTr ) .
l\\)"*’ - / rt_show_version() ( R L] )
|\ EE R_'_hrEat: Bah; >_' — _ *
— . S (v, maiige )
oo :

( EESPTFHEAIA L )

rt_system_scheduler_init()

rt_application_init()

rt_system_timer_thread init()

rt_thread_idle_init()

rt_system_scheduler_start()

rt_thread init( main_thread entry) )

rt_components_init()
$Super$$main)) —»f main()

rt_bw_context switch to

RT-Thread J& 24— N 1A rtthread_startup() > 55 J8 3 SCHRE SEAOL B TAE (dIiGteis 8. BCE
Wi 3R WIAHERR ) J5, mASTERTEVEN, Bk % RT-Thread WIJE3I A9, RT-Thread 15 3)
WMARWR

1 &JRRPW, YIRS R

2. JTEHNRGRAG R, WIHKRFENZN R (WER 5. FEERD.

3. WA main ZifE (AN SATGLTERD, £ main ZGFE 0 & RBHRGEATRIAG 1L -
4. WG ERT SRR . HIAA 1 AR

5. JRZNHMLES, RGVHRIE —NLREIHRIZT (W main &), FFFTIT AR P

B 1-2 RT-Thread Nano JEfg H3%

=% RS =il A
include 2025/6/25 15:22 Srits
libcpu 2025/6/25 15:22 it
src 2025/6/25 15:22 it
| ] board.c 2024/9/20 16:19 C 3fs 2 KB
| ] rtconfig.h 2024/9/20 16:19 H 3o# 4 KB
4 H REABAE R /AT NSING TECHNOLOGIES INC.
Mok RYITTRE L X S H b X R % 1095 [ B AR K E
Hiif: +86-755-86309900 . +86-755-86169100

3k https://www.nsingtech.com Hli%i: 518057
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1.2 libepu 44

RT-Thread ] libcpu fiRZE M MM 7 —ES ) CPU MBI D, XM EOCE T 2FPEiTx
PRAL AR B RSCUMRR L I B A EC B AT WAL, Cache S¥458 A, RT-Thread SZHFI cpu 2844
FEVERS T libepu SCAFIE T .

1.2.1 JABNCAH startup.s
BFCE Fr # AR B A Bl SO, FEARIFE RIS N 8 sh U R, B3SO T8 A EF . &
M RT-Thread 2 J5, &4 RT-Thread [MJa20EA main() BREZ /T, W~ EFR:

1-3 RT-Thread /5318

i )+ )

® startup.s: EESEMHIMAILI Y. BEFWHER; ElER / FSEENYIGH TR InHER;
JE BRI AL s REFP b AL S5 A 2%

o fEFBkiE. WA 7E KEILMDK 5 IAR FSFSCHARFMIEE, 2 H3h5 5] RT-Thread R4 5K
# rtthread_startup().

1.2.2 EF3XYI# context xx.S

ETYFRIR CPU N DL R 5 — DA, siE LA S P R 045 . 72 B R i) #ad 12
H, CPU — B fF IE B M HTIZAT AR, I ORAF A RTRE P I84T R AR B DUAE 2 JA 4k 825847

% 1-1 context_xx.S SZHLERH

FLRIM B ;i3
rt_base trt hw interrupt disable(void) R A4 R A
void rt_hw _interrupt_enable(rt_base t level) T H 2R

WA RIREREMN LR, EREREE %
FIm i A, CAKAE signal B <18
M from LFEVIHE] to LFE, HTLRIEMLREZ B

void rt_hw_context switch_to(rt_uint32 to)

void rt_hw_context switch(rt_uint32 from, rt_uint32 to)

i
void rt_hw_context_switch_interrupt(rt_uint32 from, rt uint32 | M\ from ZEFEVIHE] to 282, F T W BT T UI#H
to) RIS 5% £

V. 1E Cortex-M 1, PendSV 7B 4 P2 15 47 42 PendSV_Handler() , 26 F2 U] # 119 5 B I 1F &
PendSV_Handler() #55)k.

1.2.3 LRIERRAVIIE4L cpuport.c

f£ RT-Thread 1, ZFZFHAMMIRR, MBEATLRREVIHNS, SORSATARRN LN SCHERT, MR EK
HisA T, HMARF R T ER, M TRE.

R S AL EE PR 2L rt hw hard fault exception(), 7E&RZEMELFEEVRES, #4417 HardFault Handler AT, 24k

5 E REABEIRA R NSING TECHNOLOGIES INC.

Hodik: ZRINTTRE L X ST X R R #1095 B R A K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
R3k:  https://www.nsingtech.com i%i: 518057
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\

N

j—;

LSNP £t
rt_hw_stack init() LIRTERR WA UEAL
rt_ hw_hard fault exception() SR RATEARIR

1.2.4 Fi 57 FEHE interrupt.c

£ Cortex-M A% L, BT T Wil R by i) R 05 sUHEAT A2, RS — bl A i, AR BEES K ELHEH
SEAEMRAS TR, IR BRI BUAR S 2 A B HEAT A, AT EE AATSBh W .

1.3 #RZK#5 4 board.c
JEE: board.c. riconfigh & SHETF /| BRRIHKHI AN, FEEHN 77 FH 1758 Cortex M 214 7] 2% Nano
WG bsp XK CHHINT board.c. riconfigh .

MR FEHE T ZEET X rt_hw_board init() BRELPIARISEIL, %R EERR L IC B S board.c H, RRELH T
2R/ BNV ERTAE, Hhad:

1. BRGNP,

2. SELOS i,

3. WIhtkAME: W0 GPIO/UART 26%%, %57k BHETELLAL A .

4. WG RGNAEHE, SIS HE A A7 2

5. W& HZPILGEI, FH INIT_BOARD _EXPORT() HZhHIMHILII MRS TE MAC BRI UG .

6. HABMERWIGEM, @0 MMU BLE (FEREEAT/E rt_hw board init BRI R BRI .

6 E REABEIRA R NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mB b X 5 R #1095 B REEAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
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B 1-4 board.c WTHAZ

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

/* B—Ea REEl, RARNDEEE +/
/% 1 REENEL, SFEEMIEEES «/

VA Y
/% 20 REEDEE +/
SystemClock Config(): /I EERSH

SystemCoreClockUpdate () ; // EFZEADANE SsystemCoreClock

/* BZE9 BE 0S5 Tick #ZE, ZI;M o5 T HEPEREFESZI 05 Tick BIF) +/
_SysTick Config(SystemCoreClock J RT_TICE PER_SECOND):

/* BZEG ARLESAE, FERE NHELRLER +/
[+ BOEEG  REDNTATEDEL +/
$if defined (RT_USING USER MATIN) &i defined(RT_USING_HERF)
rt_system heap_init(rt_heap begin get(), rt_heap end get{));
#endif
/+ EEES : ERE INIT BORRD EXPORT () ETEIFIMEE »/
$ifdef RT USING COMPCNENTS INIT

rt_components_board init():
fendif

/* BNE - Bkl ~/

1.3.1 iE & RGh 81

RGBSR R AL T AR AP LAY, 7E 1t hw board init() EREUTZER, W LAV FH e R H s 3l
Ko, tHArPLEfTsesl.

B 1-5 board.c FL B R L it

/* board.c */
vold rt_hw board inic ()

/7 B—Ea  REDRL. RERNDEEE +/
rt_hw_clock_init () // Ereiedt, EEETEER, EHFETEMN, 4 SystemClock_Config(). SystemCoreClockUpdate ()

1.3.2 L8 oS ¥

OS At $H 5 4HEL OS tick. ALfTHRAERGHART ZhL it — DB, LAOE RS Py AN (] 45 5¢
IUE

ARSI HRSEE: @I timer SCEUE I, 7R 2SI ot tick increase() BREUSLIN 4R
A rt tick EIN, ATFISCEIETBh i, — i, 7F Cortex M b B 35451 FH PO S RIV 25 sE N % Systick S

7 E REABEIRA R NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mB b X 5 R #1095 B REEAR K E
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Bl 1-6 OS Fifam ]

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

/¢ BIED EE 05 Tick HFE, XI os TiE (HAEFEREAESXI 05 Tick B8 =/
_SysTick Config(SystemCoreClock / RT TICKE PER SECOND); // {EF SysTick ZHIE&TIIH

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

/% enter interrupt */
rt_interrupt enter(}:

rt_tick increase():

f* leawve interrupt */
rt interrupt leawvel()}:

JEB: TERIIE LI T 799 1%, 2227 RT TICK _PER SECOND . #B1I155¢1% 22091, 7] LIS R 4
— PN R T IHIIT (]S

1.3.3 BEARAMBEHTSRLL

EHRIUE4E, W UART #Ia40SE 6 ), FEAE rt_hw board init() pRECH TR UART ¥Idh
b bR

B 1-7 BEAARAT SRR B

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

/* BZEG  REEFAR FEEE WHEELLERE *»/

uart init(}:

JEE: uart_init() BLEFMAIIRIIE LR, FE LR T2 INIT BOARD EXPORT() H1r#7461E, WY
B TR I . I RTAG 1 77 72 7 —FR R AT

1.3.4 SLBB SN

RT-Thread Nano BRIAAIF B sh&EWAFHEDRE, JF)8 RT_USING_HEAP 4 0] LAl F shZ& A7 DhRE, EDAT DLl
F rt_ malloc. rt free LA EM RGNS EN LM APL. IS NAHEE B I EERIWI G Z L void
rt_system_heap_init(void *begin_addr, void *end_addr) bR £85I,  BHAS NAFHERI VI G610 75 2248 2 HE A7 I
UEHB LA S A AL

8 E REABEIRA R NSING TECHNOLOGIES INC.

Hodik: ZRINTTRE L X ST X R R #1095 B R A K E
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JF RT_USING_HEAP J&5, RGEINMEHBNER heap, heap [MiLihbE 545 HHAEAE NS H e N heap
VIt %, heap WIUGILEREL rt_system_heap init() 7 rt_hw_board init() H#HH. JFE heap 5, %
G ERAEHBAANEN heap Cheap BRIAEUDS, SEBRETHMHE RS RAM [EHECK), K43 heap 1)
EAE N S 45 b, VNS EE N heap WIMAILEREL:

Bl 1-8 BB AAE (4D Wsmiap

#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

UERANEGE B AE s S A7 HE, AT BLEDHTR € 2248 HEAP [R/D, BlAnfiEH] RAM ZI Be4s R abfE
N HEAP [fiasthht X BT E SHEEMAR BXND, [/ RAM 45 RMIEEN HEAP (45 R ibhE,
XL R RAM 2HE B A WAF heap EHH 40 F/RBIE R E X 7 HEAP HyEihHihE 545 Bibil,
FHAE YIRS EEAT G0 HEAP ¥I4R1L.

B 19 FhANEE AR WsRp)

#define N32_SRAM1_START (0x20000000)
/* End address = 0x20000000(base address) + 20K(RAM Size) */
#define N32_SRAM1_END (N32_SRAM1_START + 20 * 1024)

#if defined(__CC_ARM) || defined(__CLANG_ARM)

/I RW_IRAM1 must correspond to the runtime domain name in the linker script
extern int Image$$RW_IRAM1$$ZI$$Limit;

#define HEAP_BEGIN  ((void *)&Image$$RW_IRAMI1$$ZI$S$Limit)

#endif

#define HEAP_END  (N32_SRAM1_END)

* board.c */
void rt_hw_hoard_init(void)
{
[* Part 4: System Dynamic Memory Heap Initialization */
#if defined(RT_USING_MAIN) && defined(RT_USING_HEAP)
rt_system_heap_init((void *)HEAP_BEGIN, (void *)HEAP_END); // The starting and ending addresses of the heap
#endif
}

9 E REABEIRA R NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mB b X 5 R #1095 B REEAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
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2 T Keil MDK ¥ RT-Thread Nano

RT-Thread Nano CUENAE Keil MDK ™Y, AJLAE#EAE IDE HBEAT MR, #H Nano HJEZIDIR.
1. AT keil MDK TR, FF3KHL RT-Thread Nano pack %346 33147 %%

2. {EEERHTAEHEIN RT-Thread Nano Y5,

3. J&MC Nano, FEM Hilbr. e, WA LA THEATIER, SCIFEHE.

4. WAERASUR: MWEHE NN, T RT-Thread Nano [Nk LED.

5. IJartf Nano HTHECHE: Nano ZR[HBIMNY, EIIHCE LM rtconfigh SLILX RSEMHET .

2.1 ERETRERER

{E#%HH RT-Thread Nano Z B, 75— NEEIEH BTN TR .

B 2-1 BRHLTRERH

o/ **
*\ *\name delay.
*#\ %\ fun delay program.
*\*\param none
*\*\return none
L #y
static vold delay(void)
=H
int i = 0x1000000;
while (i--);
}
B/
*\ *\name main.
A\ fun Main program.
*\*\param none
*\*\return none
L #y
int main(wvoid)
=H
/* Initialize system clock */
RCC_SetSysClkToModeO () ;
/* RcC econfiguration -----—-—1—"H—-"-"-H-—"-+-"--"-"""-+-—-"""-—-"""-—"""""""""""-""-" """ """ */
RCC_configuration();
/* zpIO configuration -—-——"—-——"-"—--"""-""""""""""""""“""“""——"——— */

GPIO Configuration():;
while (1)

GPIO_SetBitS (LED1_PORT, LED1_PIN);
delay () ;

GPIO_ResetBitS (LED1_PORT,LED1_PIN);
delay() s

2.2 Nano Pack #&3&

Vi 1) https://www.keil.arm.com/packs/rt-thread-realthread/versions/ M 11t N %% Pack 2225 S0, F &5 W 5 Xk 3¢
PFEAT

10 H R ARBAERAT NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mB b X 5 R #1095 B REEAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
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& 2-2 Nano Pack &3

Welcome to Keil Pack Unzip
Release 6/2021

Thiz program instally the Software Pack:

RealThread RT-Thread 3.1.5
RT-Thread Software Components

Destination Folder

CAeershRT T ppD atabLocalrmbPacks\Real Thread AT -Threadh3.1.5

I 3 Pack already installed.

= Mewt > Cancel
Click "Mext" to replace.

2.3 &0 RT-Thread Nano 3| &

HHEL MG LTI ANLFE P, % RI-Thread WINE TFE. 1 R, £idi Manage Run-Time

Environment,

B 2-3 Nano FINE| TESHE—

& | B ] Y| nsanTe o R B R[S @&
R A _] readme, & Manage Run-Time Environment Rh76x 78xitc ] startup_n3ZhT6ws
=% Project: LedBlink 53 L Select Software Components for the
b3 N32HT6x 54 project
E1S STARTUP 55 #include "main.h"
| startup_n32h76x.s 5§
=LF CMSIS 57 woid GPIO Configuration(woid);
] system_n32h76x_T8x.c 58 wvoid RCC_Configuration(void);
=5 FWLB 59
] misce GO/ **
] n32hT6x_78x_rec.c 61 | *\*\name delay.
] n32hT6x_78x_gpio.c 62 | *\*\fun delay program.
L] n32h76x_78¢_usart.c 63 | *\*\param none
B USER 64 *\*\return none
] main.c 65 - */ ) ) i
] n32hT6x T8k itc 66 static vold delay(void)
= DOC =R - . e
L] readmetct 68 1111:'. * :. pELULDLUL;
69 while (1--};
70 |}
il
11 B RAAR BB RAT NSING TECHNOLOGIES INC.
Hodik: ZRINTTRE L X ST X R R #1095 B R A K E
H1iE: +86-755-86309900 f&¥: +86-755-86169100
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Bl 2-4 Nano B LESE
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 6
‘ Device Startup. Systemn Setup
& File System MDK-Plus ~ | 6.13.8 File Access on various storage devices
‘ Graphics MDEK-Plus ~ | 6.10.8 User Interface on graphical LCD displays
‘ MNetwork MDEK-Plus w7140 IPv4 Metworking using Ethernet or Serial protocols
= RTOS RT-Thread 315 rt-thread
@ device [ -1 315 rt-thread device
¥ kernel v / 315 rt-thread kernel files
@ shell |_ 315 rt-thread finsh
UsE MDE-Flus ey USE Communication with various device classes

< | ]

Validation Qutput Drescription

2

/

Eesolve Select F. .. Details oK | Cancel | Help |

BAETTLAFE Project & #| RT-Thread RTOS CL&EMMINEER T, JEJF RTOS, B LUE BIW NS TAZ IS

12 H R ARBAERAT NSING TECHNOLOGIES INC.

Motk R R L X mr AL X IR B 1095 [H R AR K E
Hiifi: +86-755-86309900 f£H: +86-755-86169100
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=% Project: LedBlink

Cortex-Mi i 1Z3KzN

KernelSZ{4

53 L Py
Fsg N32ZH76x 54
EHS STARTUR 55 #include "main.-h"
B startup_n32hT76x 5 =1
= CMSIS 57 woid GPIO_Configuration(void);
] system_n32h76x_78x.c 58 woid RCC_Ceonfiguration(void);
=i FWLE 59
2] misce 60/ **
L] n32h76x_78x_rec.c 61 | *\*\name delay.
] n32n76x_78x_gpio.c 62 *\ %\ fun delay program.
] n32h76x_78x_usart.c 63 | *\*\param none
25 USER 64 *\*\return none
_] mainc €5 - */ . . .
] n32n7ex_78x itc 66 static wvoid delay(wvoid)
=5 Doc 67 B { . . o
) readmedxt 68 1n.1:', i =.IJX¢LIJIJIJIJL;
69 while (1i--);
=R 4 RTOS I -
T context_rvds.S (kernel) 71 L ______._-—-———_'-_-—7_
ﬁ cpu_cache.c (kernel) 72O/ **
T cpuport.c (kernel) 73 *\ *\name main.
[ ZT dlock.c (kemel 74 *\ 4N fun Main program.
ﬁ components.c (kernel) 75 *\*\param none
T idle.c (kemel) 76 *\*¥\return none
ﬁ ipc.c (kernel) 77 L &/
ﬁ irg.c (kernel) 78 int main(void)
ﬁ kservice.c (kernel) 7934
ﬁ remm.c (kernel) =) Tt re—systemelock */
& mempool.c (kernel) 81 RCC_SetSysClkToModel () ;
57 object.c (kemel) g2 /* RCC configuration ————————-
B ccheduler.c (kemel) 83 RCC_Configuration()
5T thread.c (kemel) 84 /* GPIO :c.mfigu?ation ————————
ﬁ timer.c (kemel) 85 GPIO Configuration():;
| board.c (kernel) £ R i
B rtconfig.h (kernel) ]q & while (1)
88 3 {
\ GPIO_SetBits(LED1_PORT,LED1_PIN);
90 delay () :
91 \‘%);Reset}aits (LED1_PORT,LEDl_PIN);
92 de 1‘,'1‘_.;
o . BCEN Y
IS g
9E o/ **
97 L‘:_“‘\""\nau‘ne GPIO_Configuration.
=] Project @Eﬂﬂl? {} Functions | (1, Templates 98 | *\*\fun Configures the different GPIO ports.

2.4 &EBC RT-Thread Nano

2.4.1 TS RE A

RT-Thread &% 74 A0 pA %L HardFault Handler() FAI=fEAb# A% PendSV Handler(), X% H
RT-Thread S8, FrPATE ZMIFR TAEH n32h76x_78x it.c A4 #) HardFault Handler()f1 PendSV_Handler()

XA BREL, TG AE G PRI 7 AR B A E o USRI O AR BEAT 1, AT HH I RR B R e SRR,

Fiflefs 4
242 REGFHECE

i EAE board.c LI RGNBECE Ch MCU. ShcF it TAER )
BBk /).

ARG FTR, FEAE board.c U RGVIIAM OS Tick HIELE, ¢
PRECAA 1t os_tick callback()ERi%H

13

A

5 ostick MIECE (NEERSE

ortex-M ZEFJFEAE SysTick Handler()
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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#ji54k,

f£ rtconfig.h H1#7FF RT_USING_CONSOLE ffifef il & TiRE, SRS 1E board.c 11 uart_init() e £ S & 4]
UHEAEAT rt_hw_console_output() B& ZSL I #%1 & 4 tH E 5 1) o

14 H R ARBAERAT NSING TECHNOLOGIES INC.
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E 2-7 board.c F1{EH] & & OYIIHL

éstatic int uwart_init (void)

/* 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, ENARBLE);

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 PE;
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_Mode = GPIO_MODE_AF PP;
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 _GB8B;
USART InitStructure.StopBits = USART STPB_1;
USART_ InitStructure.Parity = USART_PE_NO ;

USART InitStructure.HardwareFlowControl = USART HFCTRL_NONE;
USART InitStructure.Mode = USART MODE_RX | USART MODE TX;
USART Tnit( LOG _USARTx, &USART InitStructure );

USART_Enable( LOG_USARTx, ENABLE );
return 0;

INIT_BOARD_EXPORT (uart_init);

Kl 2-8 board.c H#EH| SHIH EE R

évoid rt_hw_console cutput(const char *str)

/* 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 transmissicon */
while (USART GetFlagStatus(LOG_USARTX, USART FLAG TXC) == RESET)

{
H
USART SendData (LOG USARTx, char r);

/* Loop until the end of transmission */
while (USART GetFlagStatus (LOG USARTx, USART FLAG TXC) == RESET)
{

}
USART_SendData (LOG_USARTX, ‘(uintB_t *)str);

str++;

/* Exit the critical */
rt_exit criticall();

15 H R ARBAERAT NSING TECHNOLOGIES INC.
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2.4.4 ATFEAIIEAC

R NAAHERIVIGELE board.c H[H rt_hw_board init() BRZELHSERL, PWAFHEDAE R &8 F BT rtconfigh
H1%: RT_USING_HEAP /& 75FF )i, RT-Thread Nano ERIAANTTJE A AEHE TN RE, 1XFE T DUGRFF— N BN,
AN N A HEFF R 23 ]

F A R4 heap AT UM FHZIZESNAAThEE, WA rt_malloc. rt_free VARSI RGNS CIEN LI APL,
R EAEH RGN AFHEDNRE, T T rtconfigh ' RT USING HEAP %75€ X EIT, i 17 HERTAE AL 0 £
rt_system_heap_init() K1 .

www.nsingtech.com

B 2-9 rt_system_heap_init()iEF

/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

FIAG A A A7 HE 75 EEHE A L IE 5 G5 SR AN 24, RS ERE I EZE N heap, JF3REX T heap 119
b S E ML, AN AT TR, W s
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A 2-10 AN heap K/MELE

lﬂ:%:;f defined (RT_USING_USER_MAIN) && defined(RT_USING HEAP)

15 H/*

le * Please modify RT HEAFP STIZE if you enable RT USING HEAP
17 * the RT_HEAP SIZE max wvalue = (sram size - ZI size), 1024 means 1024 bytes
18 | */ /-

19 | #define RT_HEAP STIZE (15%1024)

20 | static rt_uintd_t rt_heap[RT_HERP SIZE]:;

21

22 | RT_WEAK void *rt_heap begin get (vold)

23 4

24 return rt_heap;

25 |}

B

27 | RT_WERK wvold *rt heap end get (vold)

28 4

G return rt_heap + RT_HEAP SIZE;

20 [}

31 sendif

h=1e ]

TERL: P heap ZY&SHFIIBENG, heap FLUMHECD, AEIHHI IR 7 HAA, R AFE S HIFA AR
WG LTINS, B2 LT A

® ik A LLEBEEEY T E KT RT HEAP _SIZE [ A7)

® kT [fEH RAM ZI BZZFEALER HEAP HIZCIGHAE, €/ RAM [I45 /M1 (E HEAP HI45/E
)

25 MEHE M

FAELF RT-Thread Nano 2 J&, WA CAFF469m S 56— AL IRIE A S o HEIS main() BREUHFE AL AR
RT-Thread #1ERGif—NEEFE, PERTLAE main() BREHSCZE — AN #E LED faR4T N, X
HEHPEITENL LED faR ] B,

1. EREXHE I RT-Thread MIAHRSL A4 <rtthread.h>
2. {F main() R (WHRTE main &FEH) SCL LED (AR

3. KHIEN BB HN RT-Thread F2ALAIIENBR%L 1t thread mdelay(). ZERES G RGRE, VI#s|H
TR FRIEAT, AR T 2R S (s o

7 H R ARBAERAT NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mB b X 5 R #1095 B REEAR K E
Hiiff: +86-755-86309900 fEH: +86-755-86169100
3k https://www.nsingtech.com Hli%i: 518057



\

‘ 4
%) EIREAR

B 2-11 LED NFRFH w5

lude "main.h"
lude "n32h76éx 78x it.h"
Fin:;ude <rtthread.h> ]

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

o/
*\ *\name main.
N\ %N fun Main program.

*\*\param none
*\*\return none

GDIO _SetBits (LED1 DORT LEDl_PIN);
t thread mdelay (500);
GPIO ResetBits (LEDL PORT,LED1 PIN);
kt thread mdelay(SBC)J

2.6 it ® RT-Thread Nano

L «y
int main (void)

=K
/* RCC configuration - —-—————————————————————————
RCC_Configuration();
/* GPIO configuration ——————————————————————————
GPIO_ Configuration();
while (1)

= {

www.nsingtech.com

FH P AT DRSS H C ) 7 BB B rtconfigh S B 1 %% 52 SCBC B AH N THAE
MDK HIELE ]S configuration Wizard 7] LUE T8 FIXT TAZHEATACE, Value —4=0] LLIE X N D RE M &

BHRAE, ST BEEBSECE S rteonfig.h.

18
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& 2-12 rtconfig.h it B F1H

] boardc | rtconfig.h - X
Expand Al | Callapze Al Help I~ Show Grd
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... [+
the stack size of main thread 256
[=1-Debug Configuration
enable kernel debug configuration |
enable components initialization ... 0
thread stack over flow detect [
[=1-Hook Configuration
using hook -
using idle hook -
[=-Software timers Configuration -
The priority level of timer thread 4
The stack size of timer thread 512
IPC{Inter-process communication) C...
Memory Management Configuration
Conscle Configuration
Fin5H Configuration
Device Configuration

Memeory Management Configuration

Text Editor ID.\ Configuration Wizard : I

2.7 EREM

121k MDK_ARM SCAFR R RTE SCAFJ%, HHA S board.c 1 rtconfig.h ST, 7 Mk 7 EEAR 445 11 i ik
TR T T X AN S

& 2-13 MDK_ARM 3Cf4:3%

¢ MNationstech.N32H76x_78x_Library.1.0.0 » projects » n32h76x_EVAL » examples » GPIO » LedBlink » MDK-ARM »

1K

f‘:_-i

RTE

o~

| ] LedBlink.uvoptx
=3 INELUVDIO| X
K2 LedBlink.uvproj

XA

19

=
UVOPTX 32f4

H&ision5 Project

13 KB
18 KB
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3 #ETF IAR ¥ RT-Thread Nano

£T IAR #4H RT-Thread Nano )= %5 .

1. #E& AR IAR T2, JF3RHX RT-Thread Nano 40 ALY

2. (EEM TN RT-Thread Nano A%, #IIAH N k0142

3. &R Nano, FZM i, mheh. NAFE. NA ZXJUANTTEBETER, SCHRE

4. HJa Tt Nano #HATHCE: Nano AZT[EEIN, HIIELE UM rtconfigh SLILXT RGBT

3.1 EAETREREE

3-1 IAR ERl TFEMHEE
E SRR
2 S\ name Delavy.
B8y fun Delay program.

A\ param nons

£, S\ return none

i £

static woid Delay(void)
(=

int i = 0x1000000;
while (i--):

] /5

By 8\ name main.

£y 8 fun Main program.
&\ #\param none

B B return none

L .l.ln'-
int main{weid)
=

=]y = rom ~T =T
E1dllIe SYSLEmM CLOCK

RCC SetSysClkToModeld();

T conficnration ¢
¥ RCC configuration —--——-———————————— e 4

RCC_Configuration():;
GPIO configuratior

GPI0 Configuration():

conflquration —————— e i

while (1}

= {

GPIC_SetBits(LED1_PORT,LED1_PIN):
Delay({);

GFIQ_ResetBits (LED1_FORT,LED1_FIN):
Delay():

3.2 F# RT-Thread Nano J8f%

17 In] https://www.rt-thread.org/download.html#download-rt-thread-nano, %k RT-Thread Nano J§i%, %58
Ja ST B s -

20 H R ARBAERAT NSING TECHNOLOGIES INC.
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& 3-2 Nano JEFS
7R - X EH sem) H/N
bsp 2024/9/2016:19 pra ===
components 2024/9/20 16:19 e
docs 2024/9/2016:19 pra ==
include 2024/9/20 16:19 v ==
libcpu 2024/9/2016:19 I
src 2024/9/20 16:19 pra =
| .gitattributes 2024/9/2016:19 GITATTRIBUTES .. 1 KB
| .gitignore 2024/9/2016:19 GITIGNORE 3Z{% 1 KB
| travis.yml 2024/9/20 16:19 YML 3245 8 KB
- AUTHORS 2024/9/2016:19 B s 1 KB
| Changelog.md 2024/9/20 16:19 MD 344 134 KB
. LICENSE 2024/9/2016:19 Mt 12 KB
- README.md 2024/9/2016:19 MD 3245 5 KB
| README_zh.md 2024/9/20 16:19 MD 345 6 KB
3.3 &0 RT-Thread Nano 3| T
3.3.1 0 Nano JE3CHF
TEERLF) TAR ML LAE FIHHTE rtthread SCLFR, FREAZSCAERERINAT SO
® Nano VRIS include. libcpu. src (A4
® TLE M JEALARRY bsp SCHFRAIBAN LM board.c 5 rtconfig.h
& 3-3 rtthread L%
£t R EH %0 Hoh
include 2025/6/25 15:22 =
libepu 2025/6/25 15:22 i
src 2025/6/25 15:22 =
[ board.c 2024/9/20 16:19 C 2 KB
|7 rtconfig.h 2024/9/20 16:19 H i 4KB

XMFFTHF TAR WL LR, #id rtthread 204H, FETEIZ4 NARINCL RIS
® UNINLAETN rtthread/sre/ SCAFIEH BT A SO 2 TFE
® NINLFEF rtthread/libepu/ SCAFJEH AN W% CPU FAE SCAF 2 bR SCUl#SCfF: - cpuport.c BAK

context _iar.S

® hN rtthread/ SCHFJE R board.c
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3.3.2 TRk SCAF B AR

i Project->Options... HEANTEFRILHE, W0 rtconfigh SkICHFTTEAL BB AE, N include SCA4F

F ISR AR

Files

& 3-4 rtthread 4341

E @ LedBlink - N32ZH76x *

W ESP
H CMSIS
-3 @ooc
L— Breadmetd
=1 FwIE
misc.c

[ n32h76x_78x_gpio.c
n3ch?bx_78x_rcc.c
[1 n32h76x 78x usar.c

rithread
hoard.c
[1 clock.c

cpu.c

cpupor.c
device.c
Fidlec

ipc.c
[1irg.c
kservice.c
rmem.c

[l memheap.c
mempool o
[] ohject.c
schedulerc
[1 signal.c
slab.c

[ thread.c
[1timer.c

B A A

components.c
[1] context_iar.S

[ cpu_cache o

FE B sTARTUR

3 & USER
[ main.c

L& i Output

[ startup_n32h?6x_EvWARM.5

n32h7Ex_78x_it.c

— B LedBlink.map
[ LedBlink.out

22

LR - )
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Bl 3-5 kIR IN

Options for node "LedBlink"

Categony:

General Options
Static Analysis
Runtime Checking

C/C++ Compiler

Assembler
Output Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDE Server
T§et
JLink/J-Trace
TI Stellaris
Nu-Link
PE micro
ST-LIMNK
Third-Party Driver
TI MSPFET
TIXDS

[ Multiile Compilation
Dizcard Unuzed Public:

Factary Settings

MISRA-C:1998 Encodings Extra Options
Language 1 Language 2 Code Optimizations Output
List Preprocessor Diagnostics MISRA-C:2004

[lgnore standard include directories
Additional include directories: (one per line)
$PROJ_DIRHN NN Absphine A
$PROJ_DIR$L A AN A A firmware\CMSIS\device
$PROJ DIR$\.Ninc
$PROJ_DIRS,. \rtthread
$PROJ_DIR$\,. \rtthread\include o

Preinclude

Defined symbols: (ane per ling)

N32H76x
CORE_CM7
USE_STDPERIPH_DRIVER

[ Preprocessor output to file
Preserve comments

Generate #line directives

3.4 J&EBC RT-Thread Nano

3.4.1 5 7 H A

RT-Thread 245 5% A0 B8 % HardFault Handler() FlEFEACH %% PendSV Handler(), XA R%E 2 H
RT-Thread S8, FrPATE ZEMIER AL H n32h76x_78x it.c /4 #) HardFault Handler()f] PendSV_Handler()
XA R, GRS R R AR B R e WAL X TAR AT a1, A IR E 2 R ETIR, AN
Rz

342 R E

i 24E board.c PSPl RGMHIECE Oy MCU. At TAERS1) 5 ostick MIBCE  CH#EAERSHR
BBk /).

W NS R, 7 E4E board.c A RGWIMALAT OS Tick MIFECE, cortex-M Z2M) 7 /E SysTick Handler()
PRECAA 1t os_tick callback()ER%H

23
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E REABEIRA R NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mB b X 5 R #1095 B REEAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hli%i: 518057



‘ ElER#A

www.nsingtech.com

Bl 3-6 board.c T RSl 415 os tick ELE

wvoid rt_os_tick callback(weid)
(= |

rt_interrupt_enter();
rt_tick increase();

rt_interrupt leave();

= |

E‘ VAR

By B\ name J}sh‘,k Handler.

£y 8y fun This function handles SysTick exception.
B B\ param none

B B return none

L J._f

wold SyaTick_Handler(wvoid)

B

rt_oa_tick_callback():

= I

L:_l f'.l..l.

£ This function will initial yvour board.
b .I.f'

void rt_hw board init(weid)

{

RCC ClocksTypeDef RCC_Clocks = [ 0 }:

A% 1: Initialize system clock +/
BCC_Set3yaClkToMode0()

/% frequencies of different on chip clocks */
BCC_GetClocksFregqValue (¢RCC _Clocks);

fE Z2: 05 Tick update */

SyaTick Config(RCC_Clocks.M7ClkFreq / RT_TICK_FER SECOND) ;

/% Call components board initial (use INIT BOARD EXPORT(}) */
[F] #ifdef RT_USING_COMPONENTS INIT

rt components board init():

- #endif

[F] #if defined(RT_USING USER_MAIN} s& defined(RT_USING_HERF)
rt system heap init(rt heap begin get(}, rt heap end get(}):
- #endif

= |

3.4.3 CONSOLE & O%j#E4k

1E rtconfig.h H14TFF RT_USING_CONSOLE {# Ge4% | 5 T fE, SRJ57E board.c H[1) vart_init() R S0 5 114
UHEAAT rt_hw_console output() B& ZE I #5164t B 5E 1] o

24 H R ARBAERAT NSING TECHNOLOGIES INC.
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 3-7 board.c F1{EH] & & OYIIHL

static int uart_init(void)

i
USART InitType USART InitStructure;
DEBUG_USART_GPIO APBxClkCmd( DEBUG USART GFIO_CLK, ENABLE);
DEBUG_USART_APBxC1kCmd (DEBUG_USART_CLE, ENABLE):
GPFIO InitStruct(&GPI0 _InitStructure);
GPIO_InitStructure.Fin = DEBUG_USART TX GPIO_PIN;
GPIO_InitStructure.GPI0_Mode = GPIO_MODE_AF FP;
GPIO_InitStructure.GPIO Pull = GPIO_NO_FULL;
GPIO_InitStructure.GPI0 Alternate = DEBUG_USART TX GPIO_AF;
GPIC_InitPeripheral ( DEBUG_USART_TX GPIO_PORT, &GPIO_InitStructure );
GPIO_InitStructure.Pin = DEBUG_USART_RX GPIO_PIN;
GPIO_InitStructure.GPI0 Mode = GPIO_MODE_AF FP;
GPIO_InitStructure.GPIO Pull = GPIO_NO_PULL;:
GPIO_InitStructure.GPI0_Alternate = DEBUG_USART RX GPIC_AF;
GPIO_InitPeripheral ( DEBUG_USART_RY GPIO_PORT, &GPIO_InitStructure ):
USART Structlnit (sUSART InitStructure};
USART_Init5tructure.BaudRate = DEBUG_USART_BRUDRATE;
USART_ InitStructure.WordLength = USLRT_WL &B;
USARI_ InitStructures.StopBits = USART_STEB_1;
USART_InitStructure.Parity = USART_PE_NO ;
USART_ InitStructure.HardwareFlowControl = USART HFCTRL NONE;
USART_InitStructure.Mods = USART_MODE_RX | USART_MODE TX;
USART_Init( LOG_USARTx, &USRRT_InitStructure );
USART Enable( LOG USARTx, ENRBLE )
return 0;

1!

INIT_BORRD EXPORT (uart_init);

Bl 3-8 board.c %M &5 H EE R

wvold rt_hw_consols_output (const char *str)

H{
/% TODO 3: Qutput the string £
##% Until the end of the string 4/
while (*str != "\0')
] {
if {*str == '\n'"})
= {
/% Loop until the end of transmission 4/
while (USARI_GetFlagStatus{LOG_USARTx, USART_FLAG THC) == RESET)
H {
B 1
USART SendData(LOG _USARTx, char r);
B }
/% Loop until the end of transmission 4/
while (USART GetFlagStatus (LOG_USARTx, USART FLAG TEC) == RESET)
H {
I }
USAZRT_SendData (LOG_USARTx, *({uinti_t *)str);
atr++;
I }
= |
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R NAAHERIVIGELE board.c H[H rt_hw_board init() BRZELHSERL, PWAFHEDAE R &8 F BT rtconfigh
H1%: RT_USING_HEAP /& 75FF )i, RT-Thread Nano ERIAANTTJE A AEHE TN RE, 1XFE T DUGRFF— N BN,
AN N A HEFF R 23 ]

F A R4 heap AT UM FHZIZESNAAThEE, WA rt_malloc. rt_free VARSI RGNS CIEN LI APL,
R EAEH RGN AFHEDNRE, WHTIF rtconfigh ' RT USING HEAP %75€ X EITT, i P17 HERTAE AL o H
rt_system_heap_init() K1 .
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B 3-9 rt_system_heap_init()J F

/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

FIAG A A A7 HE 75 EEHE A L IE 5 G5 SR AN 24, RS ERE I EZE N heap, JF3REX T heap 119
b S E ML, AN AT TR, W s
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14 E#;f defined (RT_USING_USER_MAIN) && defined(RT_USING HEAP)
IS H/*

16
17
18
15
20
21
22

24
25
26
27

29
20
31

a9

*f

#define

static rt_uintd t rt_heap[RT_HEAP STZE]:

RT_WERK void *rt_heap_begin get (void)
23 H{

}

return rt_heap;

ET WERK wvold *rt heap end get (vold)
28 [H4{

return rt_heap + RT_HEAP SIZE;

#endif

* Please modify RT HEAFP STIZE if you enable RT USING HEAP
* the RT_HEAP SIZE max wvalue = (sram size - ZI size), 1024 means 1024 bytes

RT_HERP SIZE (15%1024) /’

TERL: P heap ZY&SHFIIBENG, heap FLUMHECD, AEIHHI IR 7 HAA, R AFE S HIFA AR
WG LTINS, B2 LT A

® ik A LLEBEEEY T E KT RT HEAP _SIZE [ A7)

® kT [fEH RAM ZI BZZFEALER HEAP HIZCIGHAE, €/ RAM [I45 /M1 (E HEAP HI45/E

biA7/a

VLR B FETiEE R kservice.c THIFK T30 77 HUALE . #1/ikl RT-Thread Nano /4 #X] T Memory
Pool Dynamic Heap Tiny Memory ] EZE7r FCH i AL Ff T 1E riconfig.h "T#H TP L2 SF B i Z5E X

XIRL A BB 2o

F# <h=Memory Management Configuration

A¢ <cl=Memory Pool Management

L

//#define RT US

EE e

/¢ <cl>Dynamic Heap Man
/¢ <irDynamic Heap Man

a9
a9

#define RT_USING HELP
$define RT_USING SMALL MEM

==

L=

-Memory Pool Management
ING MEMPOOL

-
5
-
5

i)

fd=fine RT USING SHALL MEM AS HERE |

A <fox

A e
A4 < R

s1ze of
5ize of
TINY S5I

27

& 3-11 rtconfig.h N A EHAL E

nt f{Algorithm: small memory )

E REABEIRA R NSING TECHNOLOGIES INC.
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B 3-12 kservice.c TN EHEIEFE

#1f defined IRT U5ING SMALL MEM AS HEAPJI
static rt smem t system heap;
rt 1nline void smem info(rt size t *total,

.

rt size t *used, rt size t *max used)

if ftotal)
*total = gystem heap->total;
1f (used)
*used = system heap-rused;
if (max_used)
‘max used = system heap->max;
& )
#define MEM INIT( name, start, size) |\
system heap = rt smem init( name, stark, sizs)}
#define MEM MALLOC( size} |\
rt smem allocfsystem heap, _si ze)
#define MEM REALLOC{ ptr, newvsize))
rt smem realloc (system heap, _ptr, _nersi ze)
#define MEM FREE( ptr) |\
rt smem free( ptr)
#d=fine _MEM INFO( totsl, used, max} |\
_smem_info total used Mmax
#211f definedfRT USING MEMHEAF AS HEAF)
statie struckt rt memheap system heap;
void * memheap alloc(struct rt memheap *heap, rt size t size);
volid memhesp free(void ‘rmem);
void * memheap realloc(struct rt memheap ‘heap, void *rmem, rt size t npewsize)’
#define MEM INIT( name, _start, size) |\
rt memhesp init(ssystem heap, name, start, size)
#define MEM MALLOC( size} |\
_memheap alloc (ssystem heap, _si ze)
#define MEM REALLOC( ptr, newsize) \
_memheap realloc(ssystem heap, ptr, _nersi ze)
#define MEM FREE( ptr) Y
_memheap free( ptr})
#define _MEM INFO( total, used, max) \
rt memheap infofesystem heap total, used, max)
#21if defined|RT USING SLAE AS HEAD)
static rt slab L SySCLEm neap.)
-] rt_inline void _slab info(rt size t #total,
rt size t *used, rt size t ‘max used)

if f(total)
ftotal = system heap-»total;
1f (fused)
*used = system heap-rused;
if fmax used)
‘max used = system heap->max;
-}
#define MEM INIT( name, _st
gystem heap = rt_slab_inl
#define MEM MALLOC( size} |\
rt slab alloc(system heap, _si ze)
#define MEM REALLOC( ptr, _newsize) \
rt 5lab realloc(system heap, ptr, _nersi ze)
#define MEM FREE( ptr) \
rt s5lab free(system heap, ptr)

, 51z} |\
name, start, size)

#define MEM INFO _slab info
#else

#define MEM INIT(...)}

#d=fine MEM MALLOC(...) RT NULL
#define _MEM REALLOC(...} RT NULL

#d=fine MEM FREE(...)
#dsfine MEM INFO(...)
| #endif

28 H R ARBAERAT NSING TECHNOLOGIES INC.
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FAE L RT-Thread Nano 2 J&, WA CAFF 4G49S 56— AL IR AR ZE o HERT main() BRI FE AR AR
RT-Thread #:/E RS —NFE, BIAERTLAZE main() PRECTSZELE — NN : #E LED fa/~/ T Nk, IX
HHEZEETHYL LED finid it ik,

1. EEESTIFE BN RT-Thread AL <rtthread.h>
2. {f main() BRECH (HEEAE main ZEFEH) SCEL LED [NJRCHY

3. CBAEREREUE N RT-Thread #RALIIIERS K%L rt thread mdelay(). ZERE 5 RGN, Ul
MERFRIBAT, PRI T LRFE ST i A

& 3-13 LED [R4RRF =451
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#$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
Ee Af‘
int main{wvoid)
=
# RCC configuratlon ——-—---——————= = e m e
RCC_Configuration();
/% GPIO configuratlon —-—---——————— =
GFI0 Configuration();

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

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

B 1

3.6 it E RT-Thread Nano

F PR DRSS B R0 75 Z@ ik FT 8o 4] rtconfigh SCAF BTHIR 250 X, BCEANIIAEE, W R 72 rtconfigh
FIARHE A B

29 H R ARBAERAT NSING TECHNOLOGIES INC.
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11}
L

/4 <e=Softwares timers Configuration
/4 <i> Enables user timers
$define BT USTHG TIMER SOFT
$if BT USTHNG TIMER SOFT == 0
$undef BT USING TIMER SOFT

#endif

& 3-14 rtconfig.h FIRAD F Bt

www.nsingtech.com

/4 <o=The priority level of timer thread <0-31>
A4 <izDefault: £

#define RT_TIMER THREAD FRIO
= of timer thread <0-5192>

A4 <o=The sta

A4 <izDefault:
#define RT_TIMER THRERD STACKE 3IZE 512

A o<ser

/4 <h>IPC(Inter-process cCommun

/4 <cl=Using
/4 <izUsing
#define RT_US
A o<fex

/4 <cl:Using
/4 <izUsing

ck 51
51

[T

Semaphore
Semaphore
ING_SEMARPHORE

Mntex
Mntex

//#define RT USING MUTEX

s LS
/4 <cl:Using
/4 <ixUsing
//#defins RT_
ffowfer
/4 <cl:=Using

E
Ewvent
U5ING EVENT

MailBox

/4 <ixUsing MailBox

//#defins RT_
s <Sex
/4 <cl:=Using
/4 <ixUsing
#define RT_US
PR Lo

USING SIGNALS

Signals
Signals
ING MAILBOX

A4 <clzUsing Messages Qusus
A4 <ixUsing Message Qusus

//#define RT USING MESSAGEQUEUE

HAo<fex
PR 5

30

1on) Configuration
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