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#%#H RT-Thread Nano #| RISC-V 1% WL TE

K ANE T WM Ff RT-Thread Nano | RISC-V Z2#J, DL Eclipse GCC 38 N6, FHF—
GD32V103 MCU 2 al TREVE AR BT JHF -

4 Nano M FE IR,

A — N EEAE Eclipse T#2, H3RHL RT-Thread Nano J5H% & 456

TEFEAE TAE I IN RT-Thread Nano V5%, SINAHR Sk SCH#84% .

&R Nano, EZMHW. B8 NI R LN 7 T TER, SCIMBHE.

B A A% Nano EATHCE: Nano &R #BIAT, EITHLE A rtconfig.h SEIIXT RS HIHEEY .

o~ W N

1 ERIE

o T# RT-Thread Nano & i fRAfLHG .
o HER— O EREAEHLIERS THE, W1 LED $87R4T AR~ BIACHD .

1.1 T%; Nano /5%

Hadrbab F# RT-Thread Nano VS,

1.2 EMIEER

TEF24H RT-Thread Nano Z A, AT EHESA —DNREERESITHENL LR . EARE], ASCHEH M2
FF GD32V103 f1—A~ LED NIRRT . R0 EEa T

5= int main(void)
47
§4 3 gd_eval led init(LED1);
9
a while(1)
- 1
2 gd_eval led on{LEDI1);
3 delay 1ms(leaa);
4
= gd eval led off(LED1);
B delay 1ms(leaa);
7 ¥
8 )
9

1: YL HICRS

FERATGIRE T L2 7 R 41iate 5 LED NERDIRE, 2 FEAEF)E, #tAl BAE BT R B
LED {ENKR T o 3035 ] LIRSS H QR EM RS R, 5l DR TR
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T4 RT-Thread Nano #| RISC-V 2 ¥ % RT-Thread Nano | T.#2
2 /0 RT-Thread Nano E T2
2.1 0 Nano R #
TEHES T Eclipse TFE RGBT rtthread SCHEYE, FEAEZSCAE AN LA T S0
o Nano JEFH1f) include. libcpus sre SCAFH. JEE libepu AR B 51Z%0 F ZEMIAE G S04, anom il

H {72 bunblebee 5 common,
o FCECMF: RHIAREY rtthread-nano/bsp AN CA: board.c 5 rtconfig.hs

v rthread-nano Q)I—?‘EEI
gd32vf103-blink 444 CAY T

0 bsp
=i % components
#  .settings ®  include
#  applications & libcpu
# | drivers SrC
#  libraries .gitattributes
rithread
.cproject rithread-nanc » bsp
project - A
\ board.c
| rtconfig.h

& 2: AL LTZEN Nano RS LR 06 B iy il & 31

BT eclipse TAEZSE], S ANTAHE, rtthread SN R TR

—
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F£#H RT-Thread Nano #| RISC-V 2 5 I RT-Thread Nano 3| T2

&5 Project Explorer i3 = O
BS|e ~
w 15 GD32VF03
> il Includes
> L Application;
i [&'Doc ......................

» = GD32VFI02xE
» (7 Peripherals
> (g RISCV
v [= rithread
» [= include
v (= libcpu

v (= risc-v

v = bumblebee
> |8 interrupt_gecc.S

¥ [= common
> |S] context gcc.S
@ cpuport.c
[ cpuport.h
[n] riscv-ops.h

[n] riscv-plic.h

¥ [= src
> g clocke
@ components.c

[¢ device.c

[ idle.c
[ ipec
[g irgc
[ kservice.c
[€] mem.c
[£ memheap.c
[£ mempool.c
[¢ object.c
[g scheduler.c
[ signal.c
[¢ thread.c

> g timer.c
» £ board.c
5 |n] rtconfig.h
>y Utiibies

WOoW W W W W Y WY Y Y Y YN

& 3: eclipse 12

Cortex-M & A WZ R AEACTY -
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context_gcc.s

cpuport.c

Kernel X145

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

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

timer.c

2% i AR e P B S A

board.c
rtconfig.h

2.2 RN HEE

A TR, Aif properties #ENTEFTRAME, A ¢/C++ Build -> settings , FHIHINCHE C
RSO 84 TR0 rteonfig.h SKOCHFFTEEAL B R4S, N include ST TSk SO R AR . SR i
C/C++ General -> Path and Symbols , ININAR R Sk Se, B e s B BT,
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## RT-Thread Nano #| RISC-V

3 T @hd RT-Thread Nano

o £ Properties for GD32VF103

type filter text
» Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Tool Chain Editor
v C/C++ General
» Code Analysis
b Documentation
File Types
Formatter
Indexer
Language Mappings

Paths and Symbols

Profiling Categories
Linux Tools Path
» MCU
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Preprocessor Include Paths, Macros etc.

Settings

Configuration:

GD32VF103xB [ Active ]

i Tool Settings &) Toolchains M Devices # Build Steps

(# Target Processor
(# Optimization
2 Warnings

(% Debugging

v & GNU RISC-V Cross Assembler

(%% Preprocessor

(% Includes.

(22 Warnings
(2 Miscellaneous

v & GNU RISC-V Cross C Compiler
Preprocessor
(2 Includes
(% Optimization

(% Warnings
5 Miscellaneous

v $3 GNU RISC-V Cross C Linker
(& General
(&2 Libraries
(% Miscellaneous

(2 General
(& General

v I GNU RISC-V Cross Print Size
(£ General

~ i GNU RISC-V Cross Create Flash Imag

~ 3 GNU RISC-V Cross Create Listing

Include paths (-1}

~ | | Manage Configurations...

Build Artifact Binary Parsers 3 Error Parsers

aa 85 f

{workspace_loci/${ProjName}/rithread)”
“${workspace_locy/${ProjName}/rtthread/include}’

"${workspace_loc;/${PrajName}/rtthread/libcpu/risc-v/bumblebee}”
"${workspace_loc;/${ProjName}/rtthread/libcpu/risc-v/common}”

Include system paths (-isystem)

aqa a5 e

Include files (-include)

aqaasd

Restore Defaults Apply
® Apply and Close Cancel
T T T

4: kSRR

3 &f RT-Thread Nano

3.1 f{&IK start.S

BEMUE B, SEBL RT-Thread H1JA3h: T RT-Thread Nano £ GCC M58 FHIJE 302 HH entrry()
BRECAA 1 R 3hER L rt_thread startup(), i PARR B EUR BN A start.S, (FHAEE BN e Bk 2 entry()

BT, AR BESE 2 main(), AL T RT-Thread HIJH ).

/* RT-Thread 7E GCC
int entry(void)

{

NI R BT */

rtthread_startup();

return 0;

RT-Thread
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#%#H RT-Thread Nano #| RISC-V 3 T @hd RT-Thread Nano

8| start.5 3 = g
216 1: N
217 1w t@, (a@)

218 sw t@, (al)

219 addi a@, ag@, 4

228 addi al, al, 4

221 bltu al, a2, 1b

222 2:

223 /* Clear bss section */
224 la a®, _ bss start

225 la al, _end

226 bgeu a@, al, 2f

227 1:

228 sw zero, (a@)

229 addi a@, ag@, 4

238 bltu a®, al, 1b

231 2:

232 /*enable mcycle minstret*/
233 csrci CSR_MCOUNTINHIBIT, @x5
234 /* Call global constructors */
235 la a®, _ libc fini_array
236 call atexit

237 call _ libc_init array

238

239

246 /* argc = argv = @ */

241 1li a0, @

242 1i al, @

243 call entry

244 tail exit

245

246 1: W
< >

5: 1224 start.S

3.2 ESFRELE

RT-Thread $2fthBrE BT %, M RGBCA LI PIT R BRI TIRE,  PoBE P It LM P A vh ik
S BIREARSCIBE, ol 5 245 P v B B 0 P Wb AT B, TR 2 e A e IS A T A A 2 P R T, A
AT TR 55 AR

ABIFEF K gd32f103 *5 7 88 s 3SRt 1 e R, P AT B P I e R A ) R s B
XERE TRQo 24— Nl A iy, AR 8K B 2 RS TR, SR 5 B PR e 2 RH N Fr (8 5E o B HEAT A
B, ATEM TSI .
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3.3 RGRHWERE

T EAE board.c LI RGP abicE Ch MCU. AMIRMETAER 1) 5 os Tick MiE CHEIERS
FRALLEE /D

fie B~ flan FEATR, riscv_clock_init() LB T ARG 4P, ostick _config() BB T OS Tick.

665 void rt_hw_board init()

67 {

68 /* system clock Configuration */

69 riscv_clock_init();

78

71 J* 05 Tick Configuration */

72 ostick_config(TMR_FREQ / RT_TICK_PER_SECOND);

73

74 f* Call components board initial (use INIT_BOARD EXPORT()) */
75 #ifdef RT_USING_COMPONENTS_INIT

76 rt_components _beoard_init();

77 #endif

78

79 #if defined(RT USING USER_MAIN) 28 defined(RT USING HEAP)

Be rt_system heap init(rt heap begin get(), rt heap end get(})};
81 #endif

82 }

232

6: RLHEE OS Tick Bl &

riscv_clock_init() BCE T RGHE, R~ R

E
4= static void ostick_config(rt_uint32_t ticks) {

41 /* set value */

42 *(rt_uint64 t *) (TMR_CTRL_ADDR + TMR_MTIMECMP) = ticks;
43 /* enable interrupt */

R eclic_irq_enable({CLIC_INT_TMR, @, @);

45 /* clear value */

45 *(rt_uint64 t *) (TMR_CTRL_ADDR + TMR MTIME) = @;

47 }

AL

B 7: OS Tick #/4hAl&E

ostick_config() BLE T OS Tick, /~BIUITR, At OS Tick f F R € I 25 SL B, 7% ZH P 7E board.c
rh SEE ARG 5 ISF 2% B o B IR 259 FRE eclic_mtip_handler() , i RT-Thread $2AEH rt tick_increase()
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#%#H RT-Thread Nano #| RISC-V 3 T @hd RT-Thread Nano

B4 /* This is the timer interrupt service routine. */
85—~ void eclic_mtip_ handler(void) {

86 /* clear value */

87 *(rt_uint64 t *) (TMR_CTRL_ADDR + TMR_MTIME) = @;
88

B9 J* enter interrupt */

oe rt_interrupt_enter();

91 f* tick increase */

92 rt_tick increase(); ‘_————
a3

94 /* leave interrupt */

95 rt_interrupt_leave();

a6 }

a7

B 8: OS Tick FysEH: #E1EERS 2% ISR 23

M7 eclic_mtip_handler() iR BIRE I /E board.c THEBISLHL, 7 R4S OS Tick, FrlA#
LK E E ) eclic_mtip_handler MIBR, &ESAESR IS A 5 E o R ILI X TAEREAT 3%, At
BLpR K e AR, AN B e

3.4 RNEHEVIRNK

RGN AEHEIAIIEILAE board.c I rt_hw board_init() B TEE, A AEHED) fE 2 7518 BRI
% RT USING HEAP /27T, RT-Thread Nano EBRIAATT B N AEHEDHRE, XRE AT DA — NN 4
L AHN A HEFF REZS (8]

TFE R4 heap ¥ 0] LUE B A AEDIRE, W 1t malloc, rtfree LA R &Fh RGBT R
1) APL. #FHEMHRGNAHETIRE, WHTIF RT_USING _HEAP 7% CRIAT, i A7 HEYT AR 10 iR 2
rt_system__heap_init() F#E A, 0 Fros:

66 void rt_hw_board init()

67 {

68 /* system clock Configuration */

69 riscv_clock init();

7B

71 /* 05 Tick Configuration */

72 ostick_config(TMR_FREQ / RT_TICK_PER_SECOND);

73

74 /* Call components board initial (use INIT_BOARD EXPORT()) */
75 #ifdef RT_USING_COMPONENTS _INIT

76 rt_components_beard init();

77 #endif

78

7o) #if defined(RT_USING USER_MAIN) && defined(RT_USING HEAP)

ge rt_system_heap_init(rt_heap_ begin_get(), rt_heap end get());
51) #endif

g2 T

232

9: AL heap HIUAIE

FIaa 4 A7 HE s ZEME R A bk 5 SO EEX TN S8, RGP BOAE LIRS heap, FF3RILT
heap ML S G OHAL, IZBALR/NIT PR E S, R R
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##t8 RT-Thread Nano F| RISC-V 4T WEE NN

#if defined(RT_USING USER_MAIN) && defined(RT_USING_HEAP)
#define RT_HEAP SIZE 1824

static uint32_t rt_heap[RT_HEAP _SIZE]; // heap default size: 4K(1824 * 4)
= RT_WEAK woid *rt heap begin get(wvoid)
1
return rt_heap;
¥
— RT_WEAK woid *rt_heap_end_get({void)
1
return rt_heap + RT_HEAP_SIZE;
¥
#endif

B 10: ZtiA heap HI5ZH

EE: JFE heap I WAFIIREIG, heap BRINMARUD, (EMHMINRT 250K, BMWRESAT HIFA
PR B AR R B DL, B 20T 345 LU P A

o W LAEIZEMEA A E W RT_HEAP_SIZE WK/, KT EANBhE RGN FE KN A, HE
AINTRH RAM SR/

o HHLAZ#H (RT-Thread Nano BAHJFH) —SCIBIA NAFHE EHTHHTE, #H RAM Z1 B4
FAME Y HEAP fyfeiatdl, /] RAM K45 B#hbfE )y HEAP K945 B, 1XJ& heap REVE I
RAEMITT 5

4 ®wWEE—NMNH

M A4 RT-Thread Nano ZJ&, WA LAIFa6% S 5 — A B AR . BEI main() BEUM AN RT-
Thread #4F RGLH— LA, IUAERT LAE main() sEH SEILEE — N A3 LED $R- T N, X HE
HEFETHIL LED R IT #7185

1. BRSO N RT-Thread MIAHIESL UM <rtthread.h> o

2. f£ main() AT (BHZTE main &FEF) 2B LED WIS #I4A16 LED 511, AR it
/ ¥&K LED.

3. W ERT R K 4y RT-Thread $2HEMER B4 1t thread mdelay(). ZBREE5IRAGME, Vi
B AN LARIZAT, A T LRFRI RIS A
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#%#H RT-Thread Nano #| RISC-V 5 % M ® RT-Thread Nano

p

46 #include <rtthread.h> h-__

41

42- int main{void)

43
gd eval led init(LED1);

while(1)

1
gd_eval led_on{LEDI);
rt_thread mdelay(500);

gd_eval led off(LEDI);
rt_thread mdelay(500);

& 11: RT-Thread 55— M

P ERR T 25 TS i LLE B3 T RT-Thread MFRFIZATHIK T, LED IE% N4k,

HEEFD: YR RT-Thread 2 J&, #ALH ) main() % A28 M RT-Thread 24t main
LREMANO K. HTREAR—EM Y CPU, FrLAEE £ main() FEH while(1) B, 752
Aikth CPU MzhfE, HanfEf rt_thread_mdelay() RAMEELH CPU.

S5#4l LED [AXRR A ABHARE:

1). ZEBBRECANE: RT-Thread $2AL) rt_thread_mdelay() BRI LASIRRERAE R G AT IRE, HHH
ZREUHAT I I, ARLFEA S CPU, ARSI 3 RGN HABL IR 46IE1T . AL delay pREL
&e—H5H CPU g7,

2). VIHL RGBS B AR : FEAELF RT-Thread Nano 2 )5, A5 EHEAE main() HHAHR I RS0
BCE (Wl hal MIGG4L BB RIUG4LEE ), X2 RT-Thread £ RGBSR, DAL T RGN 291460
ESEE, XAEE /N CRENBEE A UHE.

5 BcE RT-Thread Nano

A A el AR R B 20 7 BB 47 A 85 ] rteonfigh XM B A Z & X, B BEAHN IhEE, W F 2
rtconfig.h MIAAY Fr B

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

// <i>Using Semaphore

#define RT_USING_SEMAPHORE

RT-Thread ## RT-Thread Nano # RISC-V 10
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// </c>

// <cl>Using Mutex

// <i>Using Mutex

//#define RT_USING MUTEX [/ FT T 0k 72 WA RE B F = A
// </c>

// <cl>Using Event

// <i>Using Event

//#define RT_USING_EVENT VU G e e S R
// </c>

// <cl>Using MailBox

// <i>Using MailBox

//#define RT_USING_MAILBOX /7 3T JF 1 7 ) A g s 48 5 A A
// </c>

// <cl>Using Message Queue

// <i>Using Message Queue

//#define RT_USING_MESSAGEQUEUE VU o LG O = S MU WAl
// </c>

// </h>

// <h>Memory Management Configuration

// <cl>Using Memory Pool Management

// <i>Using Memory Pool Management

//#define RT_USING_MEMPOOL /7 FTJF b6 72 WA R P A7 [ 4

RT-Thread Nano ZRIAARIF B % RT USING HEAP, WA ¥ #H#AS TR BESLESE. HE
I8 #h & 7 A RN T EAE rteonfig.h 4 BLFFJH RT_USING HEAP % 5€ Y. SEREECE VN
{RT-Thread Nano it &) -

I—
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