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2. FRiREA

2.1. FMETIE

2.1.1.3244->#i#->RT-Thread INH.
212ERETHAR  HETERZF.
2.1.3.FF&%% : AB32VG1-AB-PROUGEN,
2.1.4.BSP :1.0.8,

2. 1.3 EEUA . mzehk. —METHVIEREM T .

2.2. REMNRER

£ applications Fi# task.c 314, WHIREIRE RT-Thread sl , SIFBITEIEX.
[task.c]

/*

*RREFER XA 0 RSB

* BIFEFH T uart_sample 4 4% & i

* AU uart_sample uartl

AR A AN SHUR B M RS AR, A A B B O
* FEFIhAEE: @ H D 7R E "hello RT-Thread!", 4R J& &5 for i H 4 N\ A 7557

*/

ttinclude <rtthread.h>

#define SAMPLE_UART_NAME "uartl"

/* AT HBOEERESE */
static struct rt_semaphore rx_sem;

static rt_device_t serial;

[* PR R R K */
static rt_err_t uart_input(rt_device_t dev, rt_size_t size)
{
/R RSB S PR A R, TR R, R IR R SR ¢/

rt_sem_release(&rx_sem);

return RT_EOK;



static void serial_thread_entry(void *parameter)

{
char ch;
while (1)
{
/¥ MR EHEEE — AN s, A BN SR E 58/
while (rt_device_read(serial, -1, &ch, 1) 1= 1)
{
/* THESRERESE, FIE5ERBIGZIEE */
rt_sem_take(&rx_sem, RT_WAITING_FOREVER);
}
/* CEEB AR I B A R/
ch=ch+1;
rt_device_write(serial, 0, &ch, 1);
}
}

static int uart_sample(int argc, char *argv([])
{
rt_err_tret =RT_EOK;
char uart_name[RT_NAME_MAX];
char str[] = "hello RT-Thread!\r\n";

if (argc ==2)
{
rt_strncpy(uart_name, argv[1], RT_NAME_MAX);
}
else
{
rt_strncpy(uart_name, SAMPLE_UART_NAME, RT_NAME_MAX);
}

/¥ BRARGHHEB ORE */

serial = rt_device_find(uart_name);

if (!serial)

{
rt_kprintf("find %s failed!\n", uart_name);
return RT_ERROR;

/* VIR 5 & */
rt_sem_init(&rx_sem, "rx_sem", 0, RT_IPC_FLAG_FIFO);



/¥ AP T K R T RS AR AT T R s +/
rt_device_open(serial, RT_DEVICE_FLAG_INT_RX);
[* BCE BRI AL */
rt_device_set_rx_indicate(serial, uart_input);

[* RIEFFTH */

rt_device_write(serial, 0, str, (sizeof(str) - 1));

/* BIEE serial Z8FE */

rt_thread_t thread = rt_thread_create("serial", serial_thread_entry, RT_NULL, 1024, 25, 10);
[* BRI S BhERE */

if (thread != RT_NULL)

{
rt_thread_startup(thread);
}
else
{
ret = RT_ERROR;
}

return ret;

}
/* S P msh @A FIFEFp */
MSH_CMD_EXPORT(uart_sample, uart device sample);

BFEVIALERORT , BRARASERE 1500000 , BJLATE libraries->hal_drivers->drv_usart.c

&1 int rt_hw_usart_init(void)ff{ 461524 .

int rt_hw_usart_init(void)
{

rt_size_t obj_num = sizeof(uart_obj) / sizeof(struct ab32_uart);
struct serial_configure config = RT_SERIAL_CONFIG_DEFAULT;
rt_err_tresult=0;

rt_hw_interrupt_install(IRQ_UARTO_2_ VECTOR, uart_isr, RT_NULL, "ut_isr");

for (inti=0; i< obj_num; i++)

{
/* init UART object */
uart_obij[il.config = &uart_config[i];
uart_obj[il.rx_idx =0;
uart_obj[il.rx_idx_prev =0;
uart_obij[il.serial.ops = &ab32_uart_ops;
uart_obj[il.serial.config = config;

uart_obij[il.serial.config.baud_rate = 1500000;



uart_obj[i].rx_buf =rt_malloc(uart_config[il.fifo_size);

if (uart_obij[i]l.rx_buf == RT_NULL) {
LOG_E("uart%d malloc failed!", i);

continue;
}
[/ O 1, BERR R AL 115200
if (i==1)
{
uart_obj[i].serial.config.baud_rate = 115200;
}
e

/* register UART device */
result = rt_hw_serial_register(&uart_obij[i].serial, uart_obj[i].config->name,
RT_DEVICE_FLAG_RDWR
| RT_DEVICE_FLAG_INT_RX
| RT_DEVICE_FLAG_INT_TX
| vart_obj[i].uart_dma_flag
, NULL);
RT_ASSERT(result == RT_EOK);

return result;
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R FHE ERG B SmN BRA) WEE ETR S0W)  EEH)

ETEEN) Alt+Shift+N » RT-Thread Nano HIE
ifezn:i.iiés , ] at deviceh €] at device ec20.c g oled.c
S0 celew C1 FRR..
2 Ctrl+Shift+W Convert to a C/C++ Project (Adds C/C++ Nature)
EE) Cules | BI EOTHR GET_PIN(H,11)
B S50 - ;ﬁi GET_PIN(H,12)
LEEEE) Ctrl+Shift+s | €
DRES:S
[¥ AsiEsEss
F2 ks T_NULL
& rs [ EABO).. _ _ cnlm '|_*prg3_;
> 111
= crl+p | 12
. 13
" 14°void oled init(void)
Alt+Enter 15 {
16
SERLIFZAMW) > 117 time_msg = rt_mq_create("time_oled", 4@, 1@, RT_IPC_FLAG_FIFI
S 18 sig_msg = rt_mq_create("time_oled", 4@, 1@, RT_IPC_FLAG_FIFO
BHX 19
] SConscript 20 oled_thread = rt_thread_create("OLED", oled_thread_task,®, 2
(= packages 21 if (oled_thread)
= rt-thread [4.0.3] 22 {
i reconfigh 23 rt_thread_startup(oled_thread);
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. WAREER, BRRT-ThreadliF, BR—FHE. ‘ 1
- e ke W2 01 B FHER SROET. ERRSINIE. SIS, MCUfSE

e P
tings | Project Aame: [4832_GP10_RGE| Wit
= o (DRI AB32VG1 (3242 RISC-V S4328)
REQEO)
0 emsscs o 250 120MHz
DART-Th 8 o 7377 AT BMBit Flash. 192KB SRAM
© I 20-50V
OBFEH ® © SHRER: Timer(3242)*3. WatchDog. UART*3. SPI*2. IR*1. SDIO*1. SPDIF*1. 125*1. USBFS*1. ADC(6EE/EEMIE

10bit)*1. RTC*1. PMU*1
» SR SV USB
* BFRT: 6em*9em
o USB Type-C B0 T#. SO
© USB Type-A 10): USB-OTG 1788

Bse: [103 » mircoSD +EE: 54 SD
® Arduino BO: SP1. 12C
“3: @ETR v o B0 RO Aege
® RGB LED
RT-Thread : latest v
~ manual
% : |ST-LNK ~  =m0: swo ~
[~} AB32VG1-user-manual ABI2VG] PROUGEN
- register
@ AB32VG1 Register AB32VG1 Register
- sheet
[~ AB32VG1_DataSheet AB32VG1 Datasheet
e e Miseie 1 Flm me % Smmeen SES ]

IR L ARFB—IRGEA RISC-V SR FERET HE | £ SDK EEssh T H T At

| 5 RT-Thread SDKEZESE - O >
ety
SDKEIEE
ERR Fo e f5u &
> [] (% STM32L053-ST-NUCLEQ Not installed
> [ % STM32L412-ST-NUCLEO Not installed
> [] % STM32L431-HOLDIOT-BEL Not installed
> [ (% STM32L432-ST-NUCLEO Not installed
> [ % STM32L452-ST-NUCLEQ " Not installed
> [ % STM32L475-ATK-PANDOR. @ Installed
Y » [ % STM32L475-ST-DISCO " Not installed
» [ % STM32L476-ST-NUCLEQ " Not installed
| > [ % STM32L496-NOTIONI-ALI- " Not installed
» [ % STM32L496-ST-NUCLEQ " Not installed
> [ 2% STM32WB55-ST-NUCLEC " Not installed
v [ Synwit
> [ % SWM320VET7-SYNWIT-SV " Not installed
v [OEET
> [ 2 AM3358-TI-BEAGLEBONE " Not installed
> [ 2 TM4C123G-TI-LAUNCHPAI " Not installed
> [ 2 TM4C129X-TI-DK " Not installed
~ [] % Other
> [ % BLANK-PROJECT-TEMPLA™ " Not installed
v @ %, ToolChain_Support_Packages RT-Thread Studio ToolChain Support Packages
» [ % GNU_Tools_for ARM_Embed: @ Installed
v (% RISC-V-GCC
£ 10.1.0 (2020-09-10) 80.7 MB " Installing released v10.1.0
> [ 2 ARM-LINUX-MUSLEABI " Mot installed
~ [] % Debugger Support Packages RT-Thread Studio Debugger Support Packages v
EEFRA.. i
|
1ETE FEEES https://gitee.com/RT-Thread-Studio-Mirror/sdk-toolchain-RISC-V-GC ErA=E
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I+ workspace - AB32 GPIO RGB/applications/main.c - RT-Thread Studio

XHF REE OFEEG B0 BN 8w FTEP) ETR S0W  EEH)
il |- S BigAi® I i@ B-iFGioro-
mEEEEEE 2 T 0 €] maine 1 =, ROUGEN
= —
2 - 7 * Date Author Notes
FAebine e . -
A —— greedyhao The first version
=8 Board |¢| FERT-ThreadHE
il Include FEN) »
w (= applica HA) read.h>
i d.h"
% Tl EFEDsETEN)
- ‘ Show in Local Terminal ¥
=] SCoi
= board | [2 E#IQ Ctrl+C
(= Debug Ei(P) arlsv by .
(2= libcpu ) il = ., " "
= librarie = 5 n = Pt_pln_gEt( PE.1 ).;
(= rt-thre: P
W reonfie oo _, le(pin, PIN_MODE_OUTPUT);
5 downle ("Hello, world\n");
= header fuy BA()...
L linklds g EH(0)...
READN
= . B SFnis
.rlscv32 i
|2 rtthrean BalE It %2 == 9) {
& TEEF Crl+Alt+D | pin write(pin, PIN_LOW);
HIEIE (B) {
EEIE nin weritalnin  PTN HTGH)-
2 (R F5
FIAEE (S) EE BE
Close Unrelated Project GB]
Iild ot contiguration Debug for project AB32_GPIO_RGE ****
ERE ¥
Build Targets 3 |rt-thread/sre/clock.c”
rt-thread/src/components.c”
=50 * Irt-thread/src/device.c”
rt-thread/src/idle.c”
FTFTEEATER R env_released/env/tools/buildtools/2.12-2819@422-1853/bin/sh: riscv64-unknown
WESITATLP) » |rt-thread/src/ipc.c”
. env_released/env/tools/buildtools/2.12-28198422-1853/bin/sh: riscv64-unknown
MEHAEIDRERY).. iir.mk:57: rt-thread/src/clock.o] Error 127
# Run C/C++ Code Analysis shed jobs....
JNAE 5 idir.mk:57: rt-thread/src/components.o] Error 127
{E) env_released/env/tools/buildtools/2.12-28198422-1853/bin/sh: riscv64-unknown
HeESTE(A) > pir.mk:57: rt-thread/src/device.o] Error 127
Confi 5 env_released/env/tools/buildtools/2.12-28198422-1853/bin/sh: riscv64-unknown
enngure idir.mk:57: rt-thread/src/idle.o] Error 127
— ety 7_‘--—-,__~_ env_released/env/tocls/buildtoels/2.12-28198422-1853/bin/sh: riscved-unknown
EER) ) BizolEner ir.mk:57: rt-thread/src/ipc.o] Error 127
— _"maka—~j‘].2 all2" terminated with exit code 2. Build might be incomplete.
19:20:@87 Build Failed. 6 errors, @ warnings. (tock 528ms)
< >

%l MCU->RISC-V ToolchainsPat

ch

, Bt Tool RIERES | TEERA % FERIERZ

WM % % fi B \RT-ThreadStudio\repo\Extract\ToolChain_Support_Packages\RISC-V\RISC-V-

GCC\10.1.0\bin



[ AB32_GPIO_RGE #IElE [} *

RISC-V Teolchains Paths =T =L AR

> ¥R
mEEE for all build configurations of this project, and override the workspace or global paths.

Configure the location where various GNU RISC-V toolchains are installed. The values are stored in the workspace (not in the project). They are used |1

mEsIA
BT/ ERE
s C/CH+ 21 Taolchain folder: | DART-ThreadStudio\repo\Extract\TaolChain_Support Packages\RISC-VARISC-V-GCCY10.1.0\bin FUE(E)... xPack..
> C/C++ 1R
~ MCU
Build Tools Path
pyOCD Path
2 QEMUPath
(| Crisc-vToslchains Pat
SEGGER J-Link Path
ST-LINK Path

Toolchain name: [GNU MCU RISC-V GCC

HREENAED) RIFA(A)

@ e ik

o e e ]

CpUFCpU7 INTETTUPT T

TR OB RREERSEREAINIRE , HHCHREFT  miF—T , WiF
FERWT

£ workspsce - 4832 6PI0_ RGB/spplications/main. - AT-Thread Studio - o x
oo WED BRo ER0 SR dRw 5@ 560 wOwn wheo
- R-SYD RS iH G = | (el & a=
L mEEREE S T 7 0 maine I s =8 Poaw =a
"W'_“:f-:‘"-::'m_ Mcim:Debigl 7+ pate Author Notes A R ] o
Thvead Setings v amoasiag . .
e 8 ”‘aze,u,m greedyhao  The first version
o e 2|
& Includes 18
~ = appleations 11 #include <rtthread.h>
12 #include "board.h"
13
14-int main(void)
15 {
© e 16 uint32_t cnt
& Toraries 17 uint8_t pin = rt_pin_get("PE.1");
& thread [stect 18
i riconigh 19 rt_pin_mode(pin, PIN_MODE_OUTPUT);
dowrlosd.m rt_kprintf("Hello, world\n"};
headerbin
3 linklds
B rAssed while (1)
b issv32-etamaker.ene {
rthresdam if (ent % 2 == @) {
rt_pin_write(pin, PIN_LOW);
} else {
rt_pin_write(pin, PIN_HIGH);
nt4+;
rt_thread_mdelay(leee);
Damir 12 24 ¢BIER-"K#O-0-=0
O Build Cansole [AB32 6710 RGE]
19154136 "7 Tncremdntal Build of onfiguration Dabug for project A832_GPIORGE ="
alla
kromn-£1f -site —-formstoberkeley Trithresd.elf”
ot bas  dec  hex filensme

s "
B 37231 181998  Ject rithresd.slf
114,20

xmsker -G rtthresd.o
1 k8

save file “rtthread.dcf” successful
riseviz-elfsmsker b doanlosd.sn

19:54:37 Build Finisned. @ arrors, © wacnings. (teck 055as)

< >
5 AB32GPIO_RGE
—

PRIETCIRGE | IR T !



2.2 45 RGB @iz {4

FEFRR Y : 1E applications XA TNHEII— rgb.c #.h 34 |, @375

[* workspace - AB32_GPIO_RGB/applications/rgb.c - RT-Thread Studio
SCEHF) RER(E) IRES(S) B SMN) #BRW MEP) EFR BOW ZEH)
Hwilhd R~ &V Qi I-@ B-iFibro-
b mEEEsEE 2 % ¥ =0 [dmainc | [drgbc 2 | [0 rghh
v [ AB32 GPIO RGB  [Active - Debug] 1 #include "rgb.h"
71 RT-Thread Settings 2
8 Board Information
W+ s
&l Includes
~ (= applications
[2] main.c
[ mnt.c
| rgb.c
[H] rgb.h
|2 SConscript
(= board
(= Debug
(= libepu
(&= libraries
(&= rt-thread [latest]
[6] rtconfig.h

oUW

rgb.c AEANWI T ER

ISk, EX— RGB &4 , F7EF LED

#include "rgb.h"
#include <rtthread.h>
#tinclude "board.h"

struct Led_s

{
uint8_t LED_R;
uint8_t LED_B;
uint8_t LED_G;
Lo /] X —A RGB 4ifythk

struct Led_s Led;

TREVIRICIRENFERE |, BT rt_pin_get 3REX led G4 , @IS IRIR EXT RS | MR ot
HART(
void RGB_Init(void)

{
/] 3% led



Led.LED_R =rt_pin_get("PE.1");

Led.LED_G =rt_pin_get("PE.4");

Led.LED_B =rt_pin_get("PA.2");

/] BB S g T A
rt_pin_mode(Led.LED_R, PIN_MODE_OUTPUT);
rt_pin_mode(Led.LED_G, PIN_MODE_OUTPUT);
rt_pin_mode(Led.LED_B, PIN_MODE_OUTPUT);

Y85 rgb ARG ANTIRE , @D rt_pin_write 354 gpio MBS , A=LLITED
FHREDITS I |, R E MR N EREXTHIS [

[ITENSEL on=1: XRisE, on=0:X%fR K
J/EARSE %))
void RGB_Red(rt_bool_t on)
{
rt_pin_write(Led.LED_G, PIN_HIGH);
rt_pin_write(Led.LED_B, PIN_HIGH);
if (on) {
rt_pin_write(Led.LED_R, PIN_LOW);
lelse {
rt_pin_write(Led.LED_R, PIN_HIGH);

}
/X R )
void RGB_Blue(rt_bool_t on){
rt_pin_write(Led.LED_G, PIN_HIGH);
rt_pin_write(Led.LED_R, PIN_HIGH);
if (on) {
rt_pin_write(Led.LED_B, PIN_LOW);
lelse {
rt_pin_write(Led.LED_B, PIN_HIGH);

}
WSS ]
void RGB_Green(rt_bool_t on)
{
rt_pin_write(Led.LED_R, PIN_HIGH);
rt_pin_write(Led.LED_B, PIN_HIGH);
if (on) {
rt_pin_write(Led.LED_G, PIN_LOW);
lelse {
rt_pin_write(Led.LED_G, PIN_HIGH);



}

2.3 REFIEFXH

RS rgb FATITITEAR , =MEREEORIIR , FIEIZERT 1s

static void rgb_thread_entry(void* p)
{
RGB_Init();
while(1)
{
rt_thread_mdelay(1000);
RGB_Blue(1);
rt_thread_mdelay(1000);
RGB_Green(1);
rt_thread_mdelay(1000);
RGB_Red(1);

}
BIELAZEEIRE , BT R L—2RENEIEER

static int Thread_RGB(void)

{
rt_thread_t thread = RT_NULL;

thread = rt_thread_create("rgb", rgb_thread_entry, RT_NULL, 512, 10, 10);
if(thread == RT_NULL)

{
rt_kprintf("Thread_GRB Init ERROR");

return RT_ERROR;

}
rt_thread_startup(thread);

}

G EAEHIIR IR SRt

INIT_APP_EXPORT(Thread_RGB);

3. (XE3ISIE

& main.c Ry while EBRYEBHSEL rt_thread_mdelay(1000);
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B workspece - AB12_GPIC_RGB/appicasars/main - RT-Thresd Stio - 8 x
THE RRE RO D NN WXy D8 EHE 0w ea
- P N T L S T T e = |@e
I NS e B9 T 0  [@menc i |dghe [ rgbh =0 Exmu EARY+® T 0O
5 ABI2.GPIO_RGB [active - Dabu) -y nus_REULLS - U OART- TheaadStudionworkspaceVABIZ_ GPIO RGBIKonfa_preinch
7 RT-Theead Setlings 31 } u rmheadh
- Board Ieformation 32 } U baardh
= 3 * rgb thread ertrylvesd®)
i Inchues 34-static int Thread RGB(void){ & Thread fGB(oid)
v i et 35 rt_thread_t thread = RT_NULL; e
— 36 thread = rt_thread_create("rgb”, rgb_thread_entry, RT_NULL, 512, 1@, 18); o e
B rgbe 37 if(thread == RT_NULL)
& rgbh 38
B Scomeript 39 rt_kprintf(“Thread_GRE Init ERROR");
v & boaed 40 return RT_ERROR;
[ sb3tvg) haLmspic 4 ¥
" rt_thread_startup(thread);
1l Keonfig °
SComseript 44
(& Debug 45 INIT_APP_EXPORT(Thread_RGB); SEBITGL
& Facpu 46
& Foraries 47-int main(void) e o . #=0
& mthread fanes 43
S 49 while (1){
et 58 rt_thread_mdelay(1000); // 771l
@ Fnklde 51 H
51 READMEmd 5 return 8;
B toviz-elfamakeeane 5
atwesd.m 5 -
= n 5 =
COT Build Cansole [AB32 GPIO_RGB]
wate -j12 2112 5
iscuia-unknoun-e1-gec °.. /applicstions/rgh.c”
Linking...

Fiscves Unknoun-e1F-objespy
FEscvBs-unknaun-e1f-abjdusp --source --all-headers --derangle --Line-numbers --wide “rtthread.elf” > "rtthread.lst”
Pescves-unknoun-¢1F-zize - forestoberkeley “reehresd. el
text  data sz dec
153066 o 7oies 13334 3sesa retheead.elf
Sh ../pre_bulld.sh
PisEia2-a1f-smaker -b rrthresd
]

inary “rethresd.el* “rrthresd,bin”

Sove Tile SrRThoead.dctt successtul
Phsev3a-elf-smaker b dosnload.am

18:13:08 Build Finished. § errors, O warnings. (took is4ibes)

L i ;19

9R1¥5ehk . FJ7F Downloaded T#i28 , i@id download TFEARAY.dcf SXH ( F—IX
SRR ELTER O )



® Downloader v1.9.7 — a X
IEM #HH Language ER
§ =0 - § USB [30ESE - ) Fin -
DownFile DART-ThreadStudic‘\workspace\AB32_GPIO_RGB\Debug\rtthread.dcf B 2B
Il EE s | Eek s HEE - B - |[FEE Ok 214 =k iEFE
[SYS] === mmmmm e mmm e e e e

[SYS] 2021/3/24 9:22:48: 3T HDCFEE T &3

[SYS] 2021/3/24 9:22:40: JEFE A~ : 161.5 KByte

[SYS] == mmmmmmmmm e

JE= com B3 Tz

b s | = . o e T T

AEn , [RGB MRTF LSRR T HER




® Downloader v1.9.7 — a X

TED =EHH language ER
I gan -guse [3oE= - » i -
e DownFile DART-ThreadStudio\workspace\AB32_GPIO_RGB\Debug\rithread.dcf B 2--
A uEs [mam [(Fen wew dEr -DEs - e Ok 2a42 = E=
[COM25] 2821/3/24 10:30:02: IAHF P ... ~

[COM25] 2821/3/24 1@:3@:05: F ¥

[COM25] 2021/3/24 10:30:05: TEF K/ : 161.5 KByte

[COM25] 2821/3/24 10:38:05: A 15 KEY

[COM25] 2821/3/24 1@:30:06: FHHE T &

JICOM25] — oo
Y[COM25] ~--- == mmmm = m s
[COM25] 2821/3/24 10:31:57: FAHFP ...

[COM25] 2821/3/24 1@:32:08: F ¥

T[comz5] 2021/3/24 1@:32:00: IEF K| : 161.5 KByte

[COM25] 2821/3/24 10:32:00: A 153 KEY

[COM25] 2821/3/24 1@:32:01: FHHE T #

[COM25] —= === == == s s mmm e e
[COM25] —= - === = mm s s mm e e
[COM25] 2021/3/24 10:32:27: FAHEP ...

[cOM25] 2821/3/24 10:32:31: F ¥

[COM25] 2021/3/24 18:32:31: IEF K/ : 161.5 KByte

[COM25] 2821/3/24 1@:32:31: A 3L KEY

[COM25] 2821/3/24 10:32:31: HHE T #

[COM25] — === === m = mmmmmm e e

SeAk CoM BExiAE RE
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1.1 FEARE
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1.2 RERT4R

RIERAE | FFaik EBE—E12C

> -1 e HE
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> NI PWM i G| E ]

> A% D JTEE, LR, AN BERR R
» 1 IRDA (ZLAMENC T

» > Reset $ZHE, AN IhfiedL (i R P AN D 4 )
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2. FEHE

2.1 giETEE

FBELRIUENRFAY SDK BT &

£ workspace - RT-Thread Studio
P fERE) ERE) =AM SmN 2E|e WmBEE EGR) EWE’J(H)

(mihd | - AR ® v ieiH- - -
) MEEEETERE 2 8% Y < 0| B#s 2 OEt 5 e |2 A % BHE ™ hal=
» 5 art_pi_blink_led_mqtt Log Console
<
> 125 art_pi_bootloader_1 B RT-Thread SDKE . o
> 15 art_pi_matt i
5 1S art_pi_gbeot 20210522
SDKETEE
R Fe B )3 “
[ (2 sTM32L4 @ Installed
[ % sTM3260 Net installed
[ % sTM3264 Not installed
[ 2 STM32H7 @ Installed
v [J(* Essemi
[ 2 Es32F2 Net installed
v [ & Board Support Packages Device vendor Board Support Packages
v [J (& Allwinner
[ (% ARMS-ALLWINNER-TINA Not installed
v [ AlphaScale
[ £ ASMOZE0T-ALPHASCALE-E Not installed
~ [Jorm ARM
[ % QEMU-VEXPRESS-49 @ installed
v [J.wr ArteryTek -
[ (% AT32RA03A-AT-START Not installed /
[ (% AT32FA07-AT-START Not installed
v [ A3 Bluetrum
v [J (% AB32VG1-AB-PROUGEN
[ 6 1.0.6 (2021-05-13) 5 MB @ Installed add frnn
[ 6 1.05 (2021-04-00) 5 MB Not installed add heap size
[ 6 1.04 (2021-03-19) 5 MB Not installed add ade rte support
[ B 1.0.3 2021-02-01) 5 MB Not installed add i2¢ pwm tim wdt support
[ 6 1.0.2 (2021-01-25) 4 M8 Not installed 2dd sdie support
[ 6 1.0.7 (2020-12-30) 4 M8 Not installed w101 release
v [] @ GigaDevice v
e i b5
NEEFRE S =t
.
A
R Xf4-> #i-> RT-Thread TiH
$& workspace - RT-Thread Studio
TR WEE R BN ShN 2R FEE EGR S0W  EIH
- |& -8 Digki®@y-i@ @ -iBic -
[ mR=EeES 55 -8 |Owmex OEe |v#s |2as BB B 2 E8-5- 0|
B srEEe o L& AB32vG1-AB-PROUGEN FFEIREE.
BIEERT ThreadT1E FREARAIE © oo CNY M WEMCU  AB32VGT [ Picaiarcainn
WNE EFR, HERT-Threadlid, HHF—-FikiR.
B G1 2 RIS HROIET. FEREEREEREE . SRR,
Project name: [4B32VG1-001 | | kL
» BrElE: ABI2VG1 (324 RISC-V 4TRSS
R e ?
- 5 120MHz
Di\soft\RT-Thre adStudiotworkspacelAB32VG1-001 SR e P97 P35 OMEt Flash. 192KB SRAM
» TAERSE: 3.0~50V
OEF ® BFFEE * SRR Timer(3260°3, WatchDog, UART®3, SPI"2, IRF. SDIO™I, SPDIFTI. 12571, USBFS™. ADC(6BsSIERAETE
10big*1. RTCH, BMU*
 fHEB7E: 5V USB
FERIR : | AB32VG1-AB-PROUGEN v ® PR bem™em
* USE Type-C 3800: T8, AOHEEDRE
® USB Type-A #: USB-OTG g8
Bsp: |10 e * mircosD +Imil: S SO -EIFHF
® Arduine $&[: SPI, 12C
M SRR ~ - i B, AP
» RGE LED
RT-Thread : | latest ~
~ manual
R : | ST-LINK v @0 swD -
g AB32VG1 User Manual AB32VGT PROUGEN
~ register
[z AB32VG1 Register AEIZVG1 Register
~ schematic Va1
[z AB32VG1 Prougen Schematic V01 AB3ZVG1 schematic V01
~ schematic V02
= E—28) 2Ny - SERGP) e m AB32VG1_Prougen Schematic V02 AB32VGT schematic V02
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2.2 HHERE
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Etle [CEE o 8% 0/ @8 [ RT-Thread Settings &

5 e

LA

SRR

SEPHIRSE
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finsh #8s DFs Fatfs

)

AT B bl P POSIX libe utest MHAESE ymodem

Drivers

=l

Pin Pl SFUD el RTC iR 120

AN :
“h HEEE
e 1ELEE {ERERE sDI0

EZIEHN SSD1306

1@ e
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RT-Thread #cf+6) sz | el U

BE ANER

ssd1306
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m g
AT B i hal P POSIX libe utest MR yroderm
Drivers
] = L)
=0 Pin Pl SFUD ERiHEH RTC iR 12
g o -
HEEE
Ez TERE 1SR sDIO

BRRT G- FERE | e EIREENT



Sk

O = v om@E [T Asm F- "RT-Thread Settings &2

Pt | B4 30 ettt s TG

Property
embARC_bsp(Synopsys ARC Processer Board Support Package Software) package[ |

extern rtc drivers
multi_rtimer : a real-time and low power software timer module.
MAXF218: for the digital tube
beep: Control the buzzer to make beeps at different intervals.
easyblink: Blink the LED easily and use a little RAM
prns_series: Digital universal particle concentration sensor driver library
CAMN_¥MODEM: & device connect can & ymodem
lora_radio_driver: lora chipset(5x126x\5%127x.) driver.
quick_led : A quick and easy-ta-use led driver package.
PAITE20: a gesture detection module
agile_consele: A agile console pachage.
1d3320 speech recognition chip
wh2124: spi wk2124 driver library.
lyG8l6400:a device drive and frame for [y6816400
DM2051:DAYICOM $PI to Ethernet Contraller
ssd1306: OLEDs based on 5301306, SH1106, SH1107 and £5D1309 driver
fEREVE iE. B ARA
12C address
12C bus name
Enable ssd1306 sample

Wersion

<

qkey : A quick and easy-to-use key driver package.

rs485 driver package.

nes: nes simulator ¢ Library.

WSensor : using virtual sensor device.

wdevice: A virtual 10 peripheral for virtualized envirenment.
SGM706 Independent watchdog.

str32wb55_sdk: a stm32wh55_sdk(only ble stack now) package for rt-thread.

RDASE8xx single-chip broadcase FM transceiver driver.
libnfe: Platform independent Near Field Communication (NFC) library.
mfec: Mifare Classic Offline Cracker.
trmeS1x power driver for stepper motors.
TCAD534: a 8-bit 1/C expander for iZc-bus.
Al packages

miscellanecus packages

Value

|
|
O
O
|
|
|
|
|
|
|
|
|
|
|

goooooooogdo

2 mHE

B G RECEAN T

O B v #@E |03 | RT-Thread Settings &3

7 Ptz | B |30 $Rpb | TR

Property WValue

~ Hardware Drivers Canfig

Onboard Peripheral Drivers

v On-chip Peripheral Drivers

Enable UART
Enable SDIC O
w Enable 1201 BUS (software simulation)
12C1 sel pin number 16
12C1 sda pin number 15
Enable Pwhii O
Enable Watchdog Timer O
Enable timer O
Enable RTC O
Enable ADC O
Enable IRRXHW or SW) O

RF , wE—T

=



2.3 X388

RT-ThreadStudio\workspace\AB32VG1-001\packages\ssd1306-
latest\examples\ssd1306_tests.h AN MASABTFRSE ssd1306 {4 HAL ASERD

#ifdef AB32VG1_HAL H_

#define HAL_GetTick() rt_tick_get()

#define HAL_Delay(ms) rt_thread_mdelay(ms)
#endif

RF , WiE—T , FTiREE

3. Downloaded T&k=={$H

i=4T Downloader.exe T&(28

BN (D3 111222 Downloader v1.9.7

& v EEH

B
l en

@M Downloader.config 202 3 3 Configurati... 2 KB
B Downloader.exe z ) Ry 2R 1,044 KB

R e EEH



W Dovnloader w1.9.7 — X

I8M #EH) Language BTN
@0 |- g use [emEE - ) TR | DR
DgwnFile_ Disoft\RT-ThreadStudio\workspace\AB 32V G1-Test01\Debug\rtthread.dcf - B o 1,? - -

m— % . "

TR AOOAAT (=T

IR TERREINF | AARSE rt-thread BI&m<S1T



"

| tam wEmm) : Language BTN
@20 - § us [semE el @A) | 1
‘DownFile DAsoffiRT-ThreadStudiciworkspacelAB 32VG1 -Testd 11 Debugirithread.def o P - Bl -
u &= E.Eiiﬁ e HEE S - HEE R 5423 = FE
- RT - Thread Operating System ~
P2 4.8.3 build Mar 12 2821

2666 - 2821 Copyright by rt-thread team
Helleo, world
Msh PLCOMB] —- - mmmmmm s s e e
[COM&] 20821/3/12 22:12:48: FAHFF ...
[COMB] == m — o m o oo o

[COM&] 2821/3/12 22:14:@5; F3E D ...

[COM&] 2021/3/12 22:14:06: H i

[COM&] 2821/3/12 22:14:@6: IEHF A : 168.0 KByte
[COM&] 2821/3/12 22:14:86: 1134 KEY

[COM&] 2821/3/12 22:14:06: BEBH

[OOMB] == —— = — = o o mm oo
v

- RT - Thread Operating System

PN Y 4.6.3 build Mar 12 2821

2666 - 2821 Copyright by rt-thread team
Hello, world
msh >

SERE coM Exi T

( R RERIT SR ORMYZERIFE5H type-C EEIRTF , # USB ERMERIMIN 7 &=
IREN , WRIRARIERFIRES TIREIRALES | HEBERE—ET ) LA T™E —HH
W2



Denax OFe 8% (068

CDT Build Console [AB32VG1-Test01]

21:11:57 **** Incremental Build of configuration Debug for project AB32VG1l-Test@l ****
make -j8 all2
riscvé4-unknown-elf-size --format=berkeley “rtthread.elf"
text data bss dec hex filename
153842 @ 37232 191074 2eab2 rtthread.elf
sh ../pre_build.sh
riscy32-elf-xmaker -b rtthread.;m
CODE SIZE: 16@ KB
save file “rtthread.dcf" successful
riscy32-elf-xmaker -b download.:m

21:11:58 Build Finished. @ errors, @ warnings. (took 1s.2@5ms)

W Downloader v1.9.7 - X
LBDLRE Langueas S,
(@ED - g use [JemE - ) Fe - DR
Dg__wnFile D:\soft\RT-ThreadStt;t;.lio\workspace\AB32VG1 -Test01\Debug\rtthread.dcf

MRS

TRRNIOATT

oma Eapaizan|

msh &3<1T FHAT



i

TERM #EIH) Language HEIR
@ &0 - § use Kaﬁ-vﬂav
DownFile Di\soft\RT-ThreadStudiciworkspacelAB 32 G1-0015\Debugirtthread.ddf =
B [;z@z aE HEE - Oes - SeE OER 2126 = B
list timer - list timer in system ~
list mempool - list memory pool in system
list memheap - list memory heap in system
list _msgqueue - list message gueus in system
list _mailbox - list mail box 1n system
list_mutex - list mutex in system
list event - list ewent in system
list sem - list semaphore in system
list thread - list thread
version - chow RT-Thread wversion information
clear - clear the terminal screen
fras - Show the memory usage in the system.
ps - List threads in the system.
help - RT-Thread shell help.
exlt - return to RT-Thread shell mode.
ssdl3686 TesthAll - test ssdl3gé oled driwver
msh >
£cd1366 Testhll
msh >ssd1386 TestAll |
I
L
st COM B TEE

TT AroCr VITare LIassIc UTine Lracker. (|

BERFEITE




AEBEE

AEDHNFZLTUIE RT-Thread EFESE 12C LAK SSD1306 HHRIFE |, RIBF—L&H
FELIAY A rit [EZRER B REL

M. SRS AB32VGL _HAYiE SPI 5L

53

1. BISiRER

sdk BRIAASZE spi , 188 spi iRE TREZARE , U easyflash. spi (FER , HHANXIX
TERIEAERI TIENL spi BYESS . TENBWNEE rt-thread AYIREIRENENIKF. ( rt-thread
AIiRE /O REEREEER. REXIMERE. REWINE ), HELT—HEMA timer fY,
BT RELAFE—E-REEER | F()EA rt_device_find IRIEBMEL DN , Z/G1R
IEEIRRHAT rt_device_read, rt_device_write. rt_device_control IBAEHKSKEIRFAIAT
B , MEEN timer EEHPRIEHATIRINTEMR 7. MXRAVEIL spi WESIREIKN
=.

REWRHNENREE L

SCHA spi FOIREIAERE (ARHL spi EE@IT io O spi AIAYRF )

BHHERR rt-thread RUIRBIRMNERTE ( TERE CEHNRERELS rt-thread RYZN
XIRZ_E )



2. FEHEE

2.1 Ff3E rt-thread studio FEIRIIE

' BIEERT-ThreadTla H
M
ENASER, EERT-Threadli s, EE—TFEH.

Project name: |spi_

0
FRBEGED) b
{iZ(L): | EART-ThreadStudio\workspace\spi_ EER)
OETER @ ETHER N
FFEtR : |AB32VG1-AB-PROUGEN ~
BSP: [1.0.6 o
=R 1SiRTE v he
|
RT-Thread : |latest v
1
EilEE : | ST-LINK ~ #0O: |SwWD ~
£
@ <E—#E | F—#N- =RE i

socx CNY o Bx WEMCU  AB32VG1

T G1 £ FRIET fRiieT. REEFESS

it

o REEEIEE: AB32VGT(324 RISC-V 4HEEE)
* =50 120MHz

* [7F AE 8MBit Flash. 192KB SRAM

o TEEEF: 3.0~35.0V

o SHEEE: Timer(326)*3. WatchDog. UART
10bit)*1. RTC*1. PMU*1

o SEAT 5V USE

® IFEFRET: 6cm*Gem

® USB Type-C 80: T2, SOEEIEE
® USB Type-A 80: USB-OTG INg8

® mircoSD EIEG: 54 5D FiEE

® Arduino 3|O: SPI. 12C

o EE S0, BrksEe

® RGE LED

~ manual
Por] AB32VG1_User_Manual AB32VG1 PROUGEN
~ register
g AB32VG1_Register AB32VG1 Register
~ schematic V01
[Por] AB32VG1_Prougen_Schematic_VO01 AB32VGT schematic V01

= schematic V02

ADIMNIAT Pumiememen Combemimmmai; WA ADINITT cobmin sl VN7



2.2 % library iRl drv_soft_spi.c #1 drv_soft_spi.h

E. Bc/ces.. 8 = B [d drvsoftspic [ mainc 32 [ stdinth =0 Ex® e =0
2 |Bg < 18 /* & BARws el &
[g mnt.c - 2 * Copyright (c) 2020-2021, Bluetrum Development Team - &=
B sConscript R o rtthread.h L
(= board 4 * SPDX-License-Identifier: Apache-2.0 2 rtdevice.h
&= build 5 * 2l boardh
(&= Debug 6 * Change Logs: 21 drv_soft_spih
= libepu 7 * Date Author Notes # W20 SPI_DEVI
v (= libraries 8 * 2020/12/18 greedyhao The first version @ ° spi_dev w25q:
v (& hal drivers 9 */ ® w25k device id
(= config 10 ® id:rtuintd 1]
[H drv_commonh 11 #:i.nclude <rtthﬁ§ad.h> © 5 w25q erase(voic
[€ drv_gpio.c 12 #.'!.nclude :Ftdevuﬁ,m o w25q sector en
[ dre_gpio.h 13 #.'!.nclude “boar'd.h . o w25q page writ
[1 dre_log.h 14 #include “"drv_soft_spi.h o w25q buffer re:
[R) drv_sdio.h 15 . @ % spi_w25q_sampl
[ drv_soft i2ch 16 #define W25Q_SPI_DEVICE_NAME "spilg" ks &€ fom emd s
< > <
2 O sl 2 Bt P
ld drv_usartc CDT Build Cansole [spi]
i dre_usarth 28:54:84 **** Incremental Build of configuration Debug for project spi ****
L drv_hwtimer.c make -j4 allz
@ drv_pwm.c riscv64-unknown-elf-size --format=berkeley "rtthread.elf”
7 d _d' text data bss dec hex filename
l&f dnv_sdie.c 164595 ® 37588 202176  315c@ rtthread.elf
1 drv_soft j2cc sh ../pre_build.sh
& drv_wdt.c riscv3z-elf-xmaker -b rtthread.xm
e CODE SIZE: 171 KB
& SCenscript save file "rtthread.def” successful
(&= hal_libraries riscv32-elf-xmaker -b download.xm
(& packages
& rt-thread [latest] 2@:54:08 Build Finished. @ errors, @ warnings. (tock 45.5087ms)
[ ceonfigh
1z fig.h ;
2.3 1 rtconfig.h i&IN RT_USING_SPI
Bc/cs+.. 2 = B [d drvsoftspic [€ main.c [¢ _stdinth =0 |EEx R @8 = E
@|lBg v 81 " SRR L
i@l Includes ~ 82 /* end of Device virtual file system */ -
~ (= applications 83 . . ) . %l E\RT-ThreadSt
[g main.c 84 /* Device Drivers */ # RT.CONFIGH_
[& mntc 85 # RT_NAME_MAX
[ sConscript 86 #de'F:i.ne RT_USING_DEVICE_IPC # RT_ALIGN_SIZE
(= board g; ::e?ne g;EEEEEBEEE;EH f h b B # RT_THREAD_PRI
(= build efine RT_ = tritconfl {%ﬁ RT_THREAD_PRI
! 1 . 6SPI # RT &
E:.[I)ebug 89 #de'F.'!.ne RT_SERIAL_RB_BUFSZ &4 g p # RT_TICK_PER_SE
& libepu 9 _ - # RT_USING_OVEI
= libraries 91| #define RT_USING_SPI # RT_USING_HOO
(&= packages ] — * # RT USING IDLE
& rt-thread [latest] 93 /* Using USB */ # RTIDLE_ HOOK_
[B cconfigh 94 X ’ . # IDLE THREAD §
[H] rtconfig_preinc.h 952 /* end of Usll’)g USB- / # RT_USING_TIME
[n] rtconfig.h 96 /* end of Device Drivers */ v -

download.xm

|2 header.bin
[Z] Keonfig
[ linklds

makefile.targets
pre_build.sh

%] README.md
riscv32-elf-xmaker.exe
[@ rtconfig.py

P riconfig.pyc

=| rithread.xm

SConscript
SConstruct

RT TIMFER THRF
< >

|MB~-~=¢

=g 2
CDT Build Console [spi]

2@:54:@4 **** Incremental Build of configuration Debug for project spi ****
make -j4 all2
riscve4-unknown-elf-size --format=berkeley "rtthread.elf”
text data bss dec hex filename
164596 8 37588 282176 315c@ rtthread.elf
sh ../pre_build.sh
riscviz-elf-xmaker -b rtthread.um
CODE STZE: 171 KB
save file "rtthread.dcf” successful
riscy32-elf-xmaker -b download.xm

20:54:28 Build Finished. @ errers, @ warnings. (took 45.587ms)



2.4 {£ board.h i#il RT_USING_SOFT_SPI

elBs
5 art_pi_factory
5 lora_gateway
5 rit_spi_l4
v 1Z£ spi  [Active - Debug]
& =igsl
@l Includes
~ (= applications
[ main.c
[g mnt.c
[2 SConscript
v (= board
[€ ab32vgi_hal_msp.c
[€ board.c
[ board.h
Q‘g ports
[E Kconfig
[2 SConscript
= build
= Debug
= libcpu
&= libraries
&= packages
= rt-thread [latest]
[6] cconfig.h
[B] rtconfig_preinc.h
[B rtconfia.h

2.5 IREISIIE

BEcices .. 2 = 8
<

~

[€] drv_soft_spi.c [€] main.c [£] _stdinth
7 * Date Author
8 * 2020-11-18 greedyhao
9 */
10

11 #ifndef BOARD H
12 #define BOARD H

14 #include <rtthread.h>
15 #include "ab32vgx.h"
16 #include "drv_gpio.h"

[] rtconfigh

8 #define RT_SPI_SOFT
S #define BSP_USING SOFT_SPTI

21 #endif

g EaE BEwEe B B PER

CDT Build Consaole [spi]

Notel Al ERaY ek
first version -

ul ENRT-ThreadStuc
# BOARD H_

u rithread.h

W ab32vgx.h

ul  drv_gpio.h

# RT SPI SOFT

# BSP USING SOFT

fEboard.h{FEERT SPI_SOFT,
BSP USING _SOFT SPI1, XE2IKFSI{4+ER
RIFRFsE/KRER R s pifY .

<

i 2L oGl EE-& 2 -8-=8

29:54:84 **** Incremental Build of configuration Debug for project spi ***=

make -j4 all2
riscv64-unknown-elf-size
text data bss dec
164596 e 37388 282176
sh ../pre_build.sh
riscv32-elf-xmaker -b rtthread.xm
CODE SIZE: 171 KB
save file "rtthread.decf” successful
riscwi?-plf-wmaker -h download.xm

--format=berkeley "rtthread.elf"
hex filename
315c@ rtthread.elf

Wapzenk 1 FMASNIHRIES w25q64 KIGIE , (REEETHIEER] , BCBTRBREERE
ERZEOEARSIEHZIREEY | EIRZIFENARENRE [/0 RER=FHES.



2.5.1 7ELixRhiE\ list_device , EEBCEBRISSIEEE THE rt-

thread,

7 Downloader v1.9.7

TEM EEH Language E=I&
T @=0 - puse oES - R - (@8]
Downfile EART-ThreadStudic\workspace\spi\Debug\rithread.dcf TR -y -~
1 0 EE EEw (F2 sy dEs - Des - Fes Ok 005 = iE=
i e —— A
[COMLI2] === m == m = m oo m o o o e e e

[coM12] 2021/6/3 21:11:33: HEH ...

[COM12] 2021/6/3 21:11:34: H

[COM12] 2021/6/3 21:11:34: FE F A /> : 170.5 KByte

[coM12] 2021/6/3 21:11:34: T # Y KEY

[COM12] 2021/6/3 21:11:34: B H B

[COMI2] === mmmm e e e e e e e e e e e

AT

B
Y
3
O
O

v
o RT - Thread Operating System

F A 4.9.3 build Mar 19 2021
4 2ee6 - 2021 Copyright by rt-thread team
HAmsh »>list_device

Fdevice type ref count

R
spl1@ SPI Bus 5]

Huartl Character Device 8

Juarto Character Device 2

dpin Miscellansous Device @

I:msh ﬂ

1{ =Ak COM B3 T =&




2.5.2 iEE spi flash i : FciEER flash,

100 M=FT.

7 Downloader v1.9.7

BEA 100 MFH. HBiEd

% TEM =EH) Language EIH
@0 - g use [eES - e - BRE
DownFile EART-ThreadStudic\workspace\spitDebughrithread.dcf - B - 2R
u £6 [ (Fen s HEE - Dest - SE8 Ok 1800 =% &=
list device - list device in system 2
list_timer - list timer in system
list_mempool - list memory pool in system
list memheap - list memory heap in system
list _msgqueue - list message queue in system
list _mailbox - list mail box in system
list mutex - list mutex in system
list_event - list event in system
list sem - list semaphore in system
list thread - list thread
version - show RT-Thread version information
clear - clear the terminal screen
free - Show the memory usage in the system.
ps - List threads in the system.
help - RT-Thread shell help.
exit - return to RT-Thread shell mode.
spi_w25g_sample - spi w25q sample
msh > . , A
spi_w25q_sample '_'y E}J J 4t W25 E’Jn >
msh >sp1_w25q sample % ? !J\ 1 5 q P~
L
SERk COM B TE B

EEOITNEEEMNIRE  OH ID. #FE— 1B, 5 100 M0, BiEHkERSIRS

ANHI—EL,



=20 = -0 = a +10 = 0 = 430 s H0 s 450 = +1:00 +1:10 +:2n +1:30 +1:40 +1:60
[ T T A B [ ' [ ' [ | [ T T T S O A R O S T Y T S S S B R

39950006

=100 5

E3@ SPI: MISO-dat
¥ SFT: MISO bits
¥ SET: MOST data
¥ SEI: MOST bits

08— EID

] [ LU I L
LI

HREZ B EX



2055 EBR0IXAE

(00000000 00000000 (0ac0000 (0000000 0005CC0 (0BCCO00 00000000 00000000 00000000 Ca0000 {
Cw oCmws e HCw HCw Cw s HCw o w T
(0000000 00000000 (0000000 (0000000 £0005CA0 0OBCCO00 KE0A00C0 K0000C0D DOCCAN00 CCA000(




miso

UL AT U T e

LT
sclk e B e
]

EHEERAFTESSAN—E, A0xAS

it JEPRNEEER

7 Downloader v1.9.7

i I=m =Em language  EIN
=0 - g uss 3oES - e - (D FE]
Beuunilal EART-ThreadSudio\workspace\spi\Debug\rithread.dcf ETC R [~
n e [;Eﬁi s HEE - Dt - BEs Ok 214655 = iE=
[184138] D/drv.spisoft: 24 &

[184138] D/drv.spisoft: soft_spi_read_bytes

[184131] Dfdrv.spisoft: spi® transter done

a5 a5 a5 a5 ab ab a5 a5 ab ab ab ab ab a5 ab ab ab ab a5 ab ab ab ab ab ab a5 ab a%
a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a%
a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 ab a%
a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 msh ﬂ

SEFTEIEERISE: 1001 S=155880xA5, IEAIER,

FEhk CoM Bz Ak




3. {CH3IEHIE

3.1 drv_soft_spi.c

/*
* Change Logs:
* Date Author Notes
*2021-06-03 qwz first version
*/

ttinclude "board.h"

#ifdef RT_USING_SPI
#ifdef RT_SPI_SOFT

#include "spi.h"
#include "drv_soft_spi.h"

#include <string.h>

#define DRV_DEBUG
#define LOG_TAG "drv.spisoft"
#include <drv_log.h>

enum{

tifdef BSP_USING_SOFT_SPI1
SOFT_SPI1_INDEX,

#endif

I8

//PB2 10 ;PE5 18;PE6 19;PB1 9;

#define SOFT_SPI1_BUS_CONFIG {

.mosi_pin = 18, \
.miso_pin = 10, \
.sclk_pin=9, \

.bus_name ="spi0",

static struct ab32_soft_spi_config soft_spi_config[] ={

#ifdef BSP_USING_SOFT_SPI1
SOFT_SPI1_BUS_CONFIG,

#endif

|5



static struct ab32_soft_spi soft_spi_bus_obj[sizeof(soft_spi_config) / sizeof(soft_spi_config[0])] = {0};

static rt_err_t ab32_spi_init(struct ab32_soft_spi *spi_drv, struct rt_spi_configuration *cfg){
RT_ASSERT(spi_drv != RT_NULL);
RT_ASSERT(cfg != RT_NULL);

//mode = master
if (cfg->mode & RT_SPI_SLAVE){
return RT_EIO;
}
else
spi_drv->mode = RT_SPI_MASTER;

if (cfg->mode & RT_SPI_3WIRE){
return RT_EIO;

if (cfg->data_width == 8 | | cfg->data_width == 16)
spi_drv->data_width = cfg->data_width;
else{
return RT_EIO;

if (cfg->mode & RT_SPI_CPHA){
spi_drv->cpha =1;
}

else{
spi_drv->cpha = 0;

if (cfg->mode & RT_SPI_CPOL){
spi_drv->cpol = 1;
}

else{
spi_drv->cpol = 0;

if (cfg->mode & RT_SPI_NO_CS){
}

else{

}

if (cfg->max_hz >= 1200000){



spi_drv->spi_delay = 0;

lelse if (cfg->max_hz >= 1000000){
spi_drv->spi_delay = 8;

lelse if (cfg->max_hz >= 830000){
spi_drv->spi_delay = 16;

}
else {

spi_drv->spi_delay = 24;
}

LOG_D("SPI limiting freq: %d, BaudRatePrescaler: %d",
cfg->max_hz,
spi_drv->max_hz);

if (cfg->mode & RT_SPI_MSB){
spi_drv->msb = 1;

}

else{
spi_drv->msb = 0;

rt_pin_mode(spi_drv->config->mosi_pin,PIN_MODE_OUTPUT_OD);
rt_pin_write(spi_drv->config->mosi_pin,PIN_HIGH);
rt_pin_mode(spi_drv->config->miso_pin,PIN_MODE_INPUT_PULLDOWN);

rt_pin_mode(spi_drv->config->sclk_pin,PIN_MODE_OUTPUT_OD);
if(spi_drv->cpol)
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
else
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
LOG_D("%s init done", spi_drv->config->bus_name);
return RT_EOK;

static inline void spi_delay(rt_uint32_t us){
rt_thread_mdelay(us);

static rt_uint32_t soft_spi_read_write_bytes(struct ab32_soft _spi *spi_drv, rt_uint8_t* send_buff,
rt_uint8_t* recv_buff, rt_uint32_t len){
rt_uint8_t datalndex = 0;
rt_uint8 ttime=1;
for(rt_uint32_ti=0; i<len; i++){
if(spi_drv->cpha){ //CPHA=1
if(rt_pin_read(spi_drv->config->sclk_pin))



rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);

}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}
}
if(spi_drv->data_width == 16)
time = 2;
dof

for(rt_uint8_tj=0;j<8;j++){

if ((send_buff[datalndex] & 0x80) != 0){
rt_pin_write(spi_drv->config->mosi_pin,PIN_HIGH);

lelse{
rt_pin_write(spi_drv->config->mosi_pin,PIN_LOW);

}

send_buff[datalndex] <<= 1;

spi_delay(spi_drv->spi_delay);

if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

recv_buff[datalndex] <<= 1;

if (rt_pin_read(spi_drv->config->miso_pin))
recv_buff[datalndex] |= 0x01;

spi_delay(spi_drv->spi_delay);

if(time =0 || j != 7N

if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

}

datalndex++;
while((--time)==1);
time=1;
spi_delay(spi_drv->spi_delay);



return len;

static rt_uint32_t soft_spi_read_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* recv_buff, rt_uint32_t
len){
rt_uint8_t send_buff = spi_drv->dummy_data;
rt_uint32_t datalndex = 0;
rt_uint8_t time =1;
if(spi_drv->cpha){ //CPHA=1
if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

}

for(rt_uint32_ti=0; i<len; i++){

if(spi_drv->data_width == 16)
time = 2;
do{
for(rt_uint8_tj=0;j<8;j++){
if ((send_buff & 0x80) != 0){
rt_pin_write(spi_drv->config->mosi_pin,PIN_HIGH);
lelse{
rt_pin_write(spi_drv->config->mosi_pin,PIN_LOW);
}
send_buff <<=1;
spi_delay(spi_drv->spi_delay);
if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

*recv_buff <<= 1,
if (rt_pin_read(spi_drv->config->miso_pin))
{

*recv_buff |= 0x01;

else



*recv_buff &= Oxfe;

}

spi_delay(spi_drv->spi_delay);

if(time =0 || j 1= 7N
if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

}

recv_buff ++;
datalndex++;
}while((--time)==1);
time=1;
spi_delay(spi_drv->spi_delay);
LOG_D("DONE ONE BYTE %d",datalndex);
LOG_D("%d",spi_drv->spi_delay);
}

return len;

static rt_uint32_t soft_spi_write_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* send_buff, rt_uint32_t
len){

rt_uint8_trecv_buff =0;

rt_uint32_t datalndex =0;

rt_uint8_ttime=1;

LOG_D("%x",send_buff[0]);

if(spi_drv->cpha){ //CPHA=1

if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

}

for(uint32_t i = 0; i<len; i++){

if(spi_drv->data_width == 16)
time = 2;
do{



for(rt_uint8_tj=0;j<8;j++){

if ((send_buff[datalndex] & 0x80) != 0){
rt_pin_write(spi_drv->config->mosi_pin,PIN_HIGH);
LOG_D("PIN_HIGH");

lelse{
rt_pin_write(spi_drv->config->mosi_pin,PIN_LOW);
LOG_D("PIN_LOW");

}

send_buff[datalndex] <<= 1;

spi_delay(spi_drv->spi_delay);

if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

recv_buff <<= 1;

if (rt_pin_read(spi_drv->config->miso_pin))
recv_buff |= 0x01;

spi_delay(spi_drv->spi_delay);

if(time =0 || j = 7N
if(rt_pin_read(spi_drv->config->sclk_pin))

{
rt_pin_write(spi_drv->config->sclk_pin,PIN_LOW);
}
else {
rt_pin_write(spi_drv->config->sclk_pin,PIN_HIGH);
}

}

datalndex++;
lwhile((--time)==1);
time=1;
spi_delay(spi_drv->spi_delay);
}

return len;

static rt_uint32_t spixfer(struct rt_spi_device *device, struct rt_spi_message *message){
rt_uint32_t state;
rt_size_t message_length;
rt_uint8_t *recv_buf;

const rt_uint8_t *send_buf;



rt_uint8_t pin = rt_pin_get("PE.6");

RT_ASSERT(device != RT_NULL);

RT_ASSERT(device->bus != RT_NULL);
RT_ASSERT(device->bus->parent.user_data != RT_NULL);
RT_ASSERT(message != RT_NULL);

struct ab32_soft_spi *spi_drv = rt_container_of(device->bus, struct ab32_soft_spi, spi_bus);
struct ab32_soft_spi_pin *cs = device->parent.user_data;

if (message->cs_take){
rt_pin_write(cs->GPIO_Pin,PIN_LOW);

LOG_D("%s transfer prepare and start", spi_drv->config->bus_name);
LOG_D("%s sendbuf: %02x, recvbuf: %02x, length: %d",
spi_drv->config->bus_name,
(message->send_buf),
((rt_uint8_t *)(message->recv_buf)), message->length);

message_length = message->length;
recv_buf = message->recv_buf;
send_buf = message->send_buf;
if(message_length){
if (message->send_buf && message->recv_buf){
state = soft_spi_read_write_bytes(spi_drv, (rt_uint8_t *)send_buf, (rt_uint8_t *)recv_buf,
message_length);
LOG_D("soft_spi_read_write_bytes");
}
else if (message->send_buf){
state = soft_spi_write_bytes(spi_dry, (rt_uint8_t *)send_buf, message_length);
LOG_D("soft_spi_write_bytes");

}

else{
memset((rt_uint8_t *)recv_buf, 0x00, message_length);
state = soft_spi_read_bytes(spi_drv, (rt_uint8_t *)recv_buf, message_length);
LOG_D("soft_spi_read_bytes");

}

if (state != message_length){
LOG_I("spi transfer error : %d", state);
message->length = 0;
}
else{
LOG_D("%s transfer done", spi_drv->config->bus_name);



if (message->cs_release){
rt_pin_write(cs->GPIO_Pin,PIN_HIGH);

return message->length;

static rt_err_t spi_configure(struct rt_spi_device *device,
struct rt_spi_configuration *configuration){
RT_ASSERT(device != RT_NULL);
RT_ASSERT(configuration != RT_NULL);

struct ab32_soft_spi *spi_drv=rt_container_of(device->bus, struct ab32_soft_spi, spi_bus);
spi_drv->cfg = configuration;

return ab32_spi_init(spi_drv, configuration);

static const struct rt_spi_ops ab32_spi_ops ={
.configure = spi_configure,
xfer = spixfer,

|5

static int rt_soft_spi_bus_init(void){
rt_err_tresult;
for (int i =0; i < sizeof(soft_spi_config) / sizeof(soft_spi_config[0]); i++){
soft_spi_bus_obj[i].config = &soft_spi_config|i];
soft_spi_bus_obj[i].spi_bus.parent.user_data = &soft_spi_config[i];
result = rt_spi_bus_register(&soft_spi_bus_obij[i].spi_bus, soft_spi_config[i].bus_name,
&ab32_spi_ops);
RT_ASSERT(result == RT_EOK);

LOG_D("%s bus init done", soft_spi_config[i].bus_name);

return result;

/**
* Attach the spi device to SPI bus, this function must be used after initialization.
*/

rt_err_t rt_soft_spi_device attach(const char *bus_name, const char *device_name, hal_sfr_t cs_gpiox,



rt_uint8_t cs_gpio_pin){
RT_ASSERT(bus_name != RT_NULL);
RT_ASSERT(device_name != RT_NULL);

rt_err_tresult;
struct rt_spi_device *spi_device;
struct ab32_soft_spi_pin *cs_pin;

/* attach the device to spi bus*/

spi_device = (struct rt_spi_device *)rt_malloc(sizeof(struct rt_spi_device));
RT_ASSERT(spi_device != RT_NULL);

¢s_pin = (struct ab32_soft_spi_pin *)rt_malloc(sizeof(struct ab32_soft_spi_pin));
RT_ASSERT(cs_pin != RT_NULL);

¢s_pin->GPIOx = cs_gpiox;

¢s_pin->GPIO_Pin = cs_gpio_pin;

rt_pin_mode(cs_pin->GPIO_Pin, PIN_MODE_OUTPUT);

result = rt_spi_bus_attach_device(spi_device, device_name, bus_name, (void *)cs_pin);

if (result != RT_EOK){
LOG_E("%s attach to %s faild, %d\n", device_name, bus_name, result);
RT_ASSERT(result == RT_EOK);
LOG_D("%s attach to %s done", device_name, bus_name);
return result;
int rt_soft_spi_init(void){
return rt_soft_spi_bus_init();
}

INIT_BOARD_EXPORT(rt_soft_spi_init);

ttendif
#endif /* RT_USING_SPI */

3.2 drv_soft_spi.h

/*
* Change Logs:
* Date Author Notes
*2021-06-03 gwz  first version

*/



#ifndef __DRV_SOFT_SPI_H_
#define __DRV_SOFT_SPI_H_

#include <rtthread.h>
#include "rtdevice.h"
#include <rthw.h>
#include <drv_common.h>

rt_err_t rt_soft_spi_device_attach(const char *bus_name, const char *device_name, hal_sfr_t cs_gpiox,
rt_uint8_t cs_gpio_pin);

struct ab32_soft_spi_pin

{
hal_sfr_t GPIOx;
rt_uint8_t GPIO_Pin;

struct ab32_soft_spi_config

{
rt_uint8_t mosi_pin;
rt_uint8_t miso_pin;
rt_uint8_t sclk_pin;
char *bus_name;

I

struct ab32_soft_spi_device

{
rt_uint8_t cs_pin;
char *bus_name;
char *device_name;
I8

/* ab32 soft spi dirver class */
struct ab32_soft_spi
{
uint8_t mode;
uint8_t cpha;
uint8_t cpol;
uint8_t data_width;
uint8_t msb;
uintl6_t dummy_data;
uint32_t spi_delay;
uint8_t max_hz;
struct ab32_soft_spi_config *config;



struct rt_spi_configuration *cfg;
struct rt_spi_bus spi_bus;

#endif /*__DRV_SOFT_SPI_H_*/

3.3 w25q_sample.c

ttinclude <rtthread.h>

#tinclude <rtdevice.h>
#tinclude "board.h"
#include "drv_soft_spi.h"

#define W25Q_SPI_DEVICE_NAME "spi10"

static struct rt_spi_device *spi_dev_w25q;

rt_uint8_t w25x_device_id[4] = {0x90,0x00,0x00,0x00};
rt_uint8_t id[5]={0};

static void w25q_erase(void)

{

rt_uint8_t chip_erase[1] = {0x20};

struct rt_spi_message msg;

msg.send_buf = chip_erase;

msg.recv_buf = RT_NULL;

msg.length = 1;

msg.next = RT_NULL;

msg.cs_take =0;

msg.cs_release = 1;
rt_spi_transfer_message(spi_dev_w25q, &msg);
rt_kprintf("erase success\r\n");

void w25q_sector_erase(rt_uint32_t SectorAddr)

{

rt_uint8_t page_write_cmd[4];

rt_uint8_t write_enable = 0x06;
struct rt_spi_message msg3;
msg3.send_buf = &write_enable;
msg3.recv_buf = RT_NULL;
msg3.length = 1;



msg3.next = RT_NULL;

msg3.cs_take = 1;

msg3.cs_release = 1;
rt_spi_transfer_message(spi_dev_w25q, &msg3);

page_write_cmd[0] = 0x20;

page_write_cmd[1] = (SectorAddr & OxFFO000) >> 16;
page_write_cmd[2] = (SectorAddr & OxFF00) >> 8;
page_write_cmd[3] = SectorAddr & OxFF;

struct rt_spi_message msg,msg2;

msg.send_buf = page_write_cmd;

msg.recv_buf = RT_NULL;

msg.length = 4;

msg.next = RT_NULL;

msg.cs_take = 1;

msg.cs_release = 1;
rt_spi_transfer_message(spi_dev_w25q, &msg);

void w25q_page_write(rt_uint8_t* pBuffer, rt_uint32_t WriteAddr, rt_uint16_t NumByteToWrite)

{
rt_uint8_t page_write_cmd[4];

rt_uint8_t write_enable = 0x06;

struct rt_spi_message msg3;

msg3.send_buf = &write_enable;

msg3.recv_buf = RT_NULL;

msg3.length = 1;

msg3.next = RT_NULL;

msg3.cs_take = 1;

msg3.cs_release = 1;
rt_spi_transfer_message(spi_dev_w25q, &msg3);

page_write_cmd[0] = 0x02;

page_write_cmd[1] = (WriteAddr & OxFFO000) >> 16;
page_write_cmd[2] = (WriteAddr & 0xFF00) >> §;
page_write_cmd[3] = WriteAddr & OxFF;

struct rt_spi_message msg,msg2;
msg.send_buf = page_write_cmd;
msg.recv_buf = RT_NULL;
msg.length = 4;

msg.next = RT_NULL;

msg.cs_take = 1;



msg.cs_release = 0;
rt_spi_transfer_message(spi_dev_w25q, &msg);

msg2.send_buf = pBuffer;

msg2.recv_buf = RT_NULL;

msg2.length = NumByteToWrite;

msg2.next = RT_NULL;

msg2.cs_take = 0;

msg2.cs_release = 1;
rt_spi_transfer_message(spi_dev_w25q, &msg2);

rt_kprintf("write done\r\n");

void w25q_buffer_read(rt_uint8_t* pBuffer, rt_uint32_t ReadAddr, rt_uint16_t NumByteToRead)

{
rt_uint8_t buffer_read_cmd[4];

rt_uint8_t write_enable = 0x06;

struct rt_spi_message msg3;

msg3.send_buf = &write_enable;

msg3.recv_buf = RT_NULL;

msg3.length = 1;

msg3.next = RT_NULL;

msg3.cs_take = 1;

msg3.cs_release = 1;
rt_spi_transfer_message(spi_dev_w25q, &msg3);

buffer_read_cmd[0] = 0x03;

buffer_read_cmd[1] = (ReadAddr & OxFFO000) >> 16;
buffer_read_cmd[2] = (ReadAddr & 0xFF00) >> §;
buffer_read_cmd[3] = ReadAddr & OxFF;

struct rt_spi_message msg,msg2;

msg.send_buf = buffer_read_cmd;
msg.recv_buf = RT_NULL;

msg.length = 4;

msg.next = RT_NULL;

msg.cs_take =1;

msg.cs_release = 0;
rt_spi_transfer_message(spi_dev_w25q, &msg);

msg2.send_buf = RT_NULL;



msg2.recv_buf = pBuffer;

msg2.length = NumByteToRead;

msg2.next = RT_NULL;

msg2.cs_take = 0;

msg2.cs_release = 1;
rt_spi_transfer_message(spi_dev_w25q, &msg2);

static void spi_w25q_sample(int argc,char *argv[])

{
rt_uint8_t write_buf[100] = {0};//{0x5a,0x5a,0x5a,0x5a,0x5a};
memset(write_buf,0xa5,100);
rt_uint8_t read_buf[100] = {0};
rt_soft_spi_device_attach("spi0","spil0",RT_NULL,8);

[/EEHK spi W SR EGhE
spi_dev_w25q = (struct rt_spi_device *)rt_device_find(W25Q_SPI_DEVICE_NAME);
if(!spi_dev_w25q)

{

rt_kprintf("spi sample run failed\n");
}
else {

struct rt_spi_configuration cfg;

cfg.data_width = §;

cfg.mode = RT_SPI_MASTER | RT_SPI_MSB | RT_SPI_MODE_O0;
cfg.max_hz =1*1000; //1.92 M
rt_spi_configure(spi_dev_w25q, &cfg);

struct rt_spi_message msgl, msg2;
w25x_device_id[0] = 0x90;
w25x_device_id[1] = 0x00;
w25x_device_id[2] = 0x00;
w25x_device_id[3] = 0x00;
msgl.send_buf = w25x_device_id;
msgl.recv_buf = RT_NULL;
msgl.length = 4;

msgl.cs_take =1;
msgl.cs_release = 0;

msgl.next = &msg2;
msg2.send_buf = RT_NULL,;
msg2.recv_buf = id;

msg2.length = 5;

msg2.cs_take = 0;
msg2.cs_release = 1;



msg2.next = RT_NULL;

rt_spi_transfer_message(spi_dev_w25q, &msgl);

rt_kprintf("use rt_spi_transfer_message() read w25q ID is:%02x %02x %02x %02x %02x\n",
id[0],id[1],id[2],id[3], id[4]);

rt_thread_mdelay(1000);

w25q_sector_erase(0);

rt_thread_mdelay(6000);

w25q_page_write(write_buf,0,100);

rt_thread_mdelay(1000);

rt_kprintf("write done \r\n");

w25q_buffer_read(read_buf,0,100);

rt_thread_mdelay(1000);

for(rt_uint8_t i=0;i<100;i++)

{

rt_kprintf("%x ",read_bufli]);

MSH_CMD_EXPORT(spi_w25q_sample, spi w25q sample);
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/*

name: 74K
*/

rt_device_t rt_device_find(const char* name)
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/*
dev: T 31 &AM



oflags: FT s, —MHX RT_DEVICE_OFLAG_RDWR
*/

rt_err_t rt_device_open(rt_device_t dev, rt_uint16_t oflags);

[/ VLB R A1

/*

dev: TR &R AN
rx_ind: RIS [A] 9 R 2L
*/

rt_err_t rt_device_set_rx_indicate(rt_device_t dev, rt_err_t (*rx_ind)(rt_device_t dev,rt_size_t size))

14 E I 2

/*

dev: JEM 28 FII

emd: &4, ATHL
HWTIMER_CTRL_FREQ_SET # & i Hii%
HWTIMER_CTRL_STOP 15 1F 7€ I} 2%
HWTIMER_CTRL_INFO_GET #HU5E I 84 1E (S B
HWTIMER_CTRL_MODE_SET ¥ E & I 2=,
arg: i 2S5

W B e I BT, ATEL
HWTIMER_MODE_ONESHOT H. & & I
HWTIMER_MODE_PERIOD J& #] 4 & It
*/

rt_err_t rt_device_control(rt_device_t dev, rt_uint8_t cmd, void* arg);
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/*

dev: /"\'_E’Hﬂ'%%&%/@m

pos: fWME, ARMH, TTHLO1H
buffer: Fi5 [r] B B 8] 25 1 44
size: ERIN IR ) 45 R 44K/

*/

rt_size_t rt_device_write(rt_device_t dev,
rt_off _tpos,

const void* buffer,

rt_size_t size);
[/3RBUE I 4% T E

/*

dev: JEMT#FH]IA

pos: fRIME, ARMH, TTHLO1H
buffer: I [A] 45 444

size: ERIN IR ) 45 K A4 K/

*/

rt_size_t rt_device_read(rt_device_t dev,



rt_off_t pos,
void* buffer,

rt_size_t size

/R E I 2%

/*

dev: EHS#3E)HE
*/

rt_err_t rt_device_close(rt_device_t dev);
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3. XESISIE

/*
* Copyright (c) 2006-2018, RT-Thread Development Team

*

* SPDX-License-Identifier: Apache-2.0

*



* Change Logs:

* Date Author Notes

*2018-11-30 misonyo first implementation.
*/

/*

* FEFTE . X hwtimer BE& 1 I HIFE

* FIFEFH T hwtimer_sample 4> 2145 il £ ity

* AR hwtimer_sample

* FEFFDyRE: A o I 2 e B [l 5 R 5 M R T B 4RI tick B, 2 X tick {2 22 BB NI 1A 55 [F] T
SE I} I TE)MEL o

*/

#tinclude <rtthread.h>
ttinclude <rtdevice.h>

#define HWTIMER_DEV_NAME "timer1" /* EBf2&FK *

[* GE SRR ] R */

static rt_err_t timeout_cb(rt_device_t dey, rt_size_t size)
{

rt_kprintf("this is hwtimer timeout callback fucntion!\n");
rt_kprintf("tick is :%d '\n", rt_tick_get());

return O;

}

static int hwtimer_sample(int argc, char *argv[])

{

rt_err_t ret = RT_EOK;

rt_hwtimerval_t timeout_s;  /* EI25iEH{E */
rt_device_t hw_dev=RT_NULL; /* ER8i&&AH */
rt_hwtimer_mode_t mode; [* ERFEEA */
rt_uint32_t freq=10000;  /* iHEIHE */

[* BEGER SRS

hw_dev = rt_device_find(HWTIMER_DEV_NAME);

if (hw_dev == RT_NULL)

{

rt_kprintf("hwtimer sample run failed! can't find %s device!\n", HWTIMER_DEV_NAME);
return RT_ERROR;

}

/* LLsE 7 AT */
ret = rt_device_open(hw_dev, RT_DEVICE_OFLAG_RDWR);
if (ret = RT_EOK)



{
rt_kprintf("open %s device failed'\n", HWTIMER_DEV_NAME);
return ret;

}

/* BCEEEIN A R */

rt_device_set_rx_indicate(hw_dev, timeout_cb);

/* B HEURE (BN Mhz SR 0N ) */

ret = rt_device_control(hw_dev, HWTIMER_CTRL_FREQ_SET, &freq);
if (ret 1= RT_EOK)

{

rt_kprintf("set frequency failed! ret is :%d\n", ret);

return ret;

}

[* BCEREAON I E R & */

mode = HWTIMER_MODE_PERIOD;

ret = rt_device_control(hw_dev, HWTIMER_CTRL_MODE_SET, &mode);
if (ret I= RT_EOK)

{

rt_kprintf("set mode failed! ret is :%d\n", ret);

return ret;

}

[* W ER S AEN 5s IR B E i gy */
timeout_s.sec=5;  /* Fb */
timeout_s.usec=0;  /* flfb */

if (rt_device_write(hw_dev, 0, &timeout_s, sizeof(timeout_s)) != sizeof(timeout_s))
{

rt_kprintf("set timeout value failed\n");

return RT_ERROR,;

}

/* HERS 3500ms */
rt_thread_mdelay(3500);

[* EUE R S EE */
rt_device_read(hw_deyv, 0, &timeout_s, sizeof(timeout_s));
rt_kprintf("Read: Sec = %d, Usec = %d\n", timeout_s.sec, timeout_s.usec);

return ret;

}
/¥ 2B msh mdyERS */



MSH_CMD_EXPORT(hwtimer_sample, hwtimer sample);
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Feeer —lon A
[Z=] *RT-Thread Settings €] rtc_testc [£] test adc.c 52
J-_P*
- 2  * Copyright (c) 2006-2021, RT-Thread Development Team
3 *
4 % SPDX-License-Identifier: Apache-2.8
5 *
6 * Change Logs:
7 * Date Author Motes
8 * 2021-06-08 yuspu the first version
9 */
10 #include <rtthread.h> bl ErRadciREIMISRAS RIS AL,
11 #include <rtdevice.h>
12
13 #define ADC_DEV_NAME "adcO" /* ADC iﬁﬁ;;%%ﬁﬁ i
14 #define ADC_DEV_CHANNEL 7 /* ADC i@iE ¥/
15 #define REFER_VOLTAGE 330 /¥ BEAE 3.3V, IR E R L00R B 24 B
16 #define CONVERT BITS (1 << 10) /* BIRudrn1of v
17
18= static int adc_vol_sample(int argc, char *argv[])}
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I1EM EEH)
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msh
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- RT - Thread Operating System

! ] X 4.8.4 build Jun 9 2021

2006 - 2821 Copyright by rt-thread team
Hello, world

msh >

COM12 $THEETD COM B
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FrAHRAY A3 EZZ 3.3v , RN 3.3.v SIBPRIEEE. 7E finsh agfTHIN tab # | S8HHSTHF
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list_thread - list thread

version - show RT-Thread version information
clear - clear the terminal screen

free - Show the memory usage in the system.
ps - List threads in the system.

help - RT-Thread shell help.

exit - return to RT-Thread shell mode.

date - get date and time or set (local timezone) [year month day hour
min sec]

list date - show date and time (local timezone)
adc - adc function

adc_wol_sample - adc woltage convert sample
rtc_sample - RTC SAMPLE

msh »adc_wol_sample
the wvalue is :0

the ig - [
the m TEfinsh#i A\ adc_vol sample

the wvalue is :1823
the wvoltage is :3.29
msh >

1A EARIR ADC KI5 7 MEiE RIEFIEE A AN AATIZ PES SR
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PE6 ADCS .
PES ADC -
PWKEY y
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Header 6

Header

EREFENEERF EXMAZENRSE ANALOGIN B9 A3 FAAEREET.
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3.4C63

E79 ADC IRV OIBHARTTE AT KB REEREIZRET libhala X4,

ab32vgl hal_adc.o:
00000000 T hal_adc_enable
00000000 T hal_adc_poll_for_conversion
00000000 T hal_adc_start
U hal_mdelay
00000010 t .L2
0000000a t .L4
0000001ct.L6
0000000e t .L7
00000024 t .19
U _ riscv_restore_3
U _ riscv_save_3

9K J2 T AR AN 3 22 73 B Ao B A R 0 — A 3838 DA B SR U A 308 38 1 250 0 D i 0 A W] L. ol
PATTEL N APP J2 5 — Bl ARAL. IR, % ADC [T IS &2 RT-Thread F M. FEiE47 (A
FE R E L.

#include <rtthread.h>

ttinclude <rtdevice.h>

#define ADC_DEV_NAME "adc0" /* ADC & &K */

t#define ADC_DEV_CHANNEL 7 /* ADC J#iE */

#define REFER_VOLTAGE 330 [* ZEHE 3.3V IR R L 100 RE 2 A/
#define CONVERT_BITS (1<<10) /* #Hfr%ch 10 7 */

static int adc_vol_sample(int argc, char *argv[])
{

rt_adc_device_t adc_dey;

rt_uint32_t value, vol;

rt_err_tret = RT_EOK;

[* BHRBE ¥/

adc_dev = (rt_adc_device_t)rt_device_find(ADC_DEV_NAME);

if (adc_dev == RT_NULL)

{
rt_kprintf("adc sample run failed! can't find %s device!\n", ADC_DEV_NAME);
return RT_ERROR;



[* flRgves */
ret = rt_adc_enable(adc_dev, ADC_DEV_CHANNEL);

[* FEHURFEE */
value = rt_adc_read(adc_dev, ADC_DEV_CHANNEL);
rt_kprintf("the value is :%d \n", value);

[* FEHGN R AE */
vol = value * REFER_VOLTAGE / CONVERT_BITS;
rt_kprintf("the voltage is :%d.%02d \n", vol / 100, vol % 100);

[* RHEE */

ret = rt_adc_disable(adc_dev, ADC_DEV_CHANNEL);

return ret;
}
/* FHE] msh @A FIRF */
MSH_CMD_EXPORT(adc_vol_sample, adc voltage convert sample);
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2. AB32VGl 46 v1.0.6

3. Downloader v1.9.7

B

1. AB32VG1 FF&#R V1.0
2. REE—B
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1.2 RERT4E

AB32VG1 F ARSI PWM i 4o BIXTRAYS B8 PA2,PE4,PA6,PEO,PEL,PBO ,
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2. P Ri5EE

2.1 I

FEE—NEN pwm IR | TR, B2FNAEL Flash 5EL WAV =51iE

.

2.2 ficE PWM

1.WMEATIEM RT-Thread Setting , AN B TE.

> workspace - pwm/applications/main.c - RT-Thread Studio - X
TP REE) BEE) Ba0) S®N) BN mEE) EER EOW) SEH)
g |8 - SV DRSS~ @B-IBiECrD- = | [Bc| &\
L DEEREEE 2 BE Y= 0 | @meincR =8 s
2 AB32VG1_STUDY 3. A ®
4 = SPDX-License-Identifier: Apache-2.8 .
5 = =
6 * Change Logs: =]
7 * Date Author Notes =]
[l Includes 8 * 2020/12/1@ greedyhao The first version
v & applications EREY. =
main.c 18 3
[& mntc 118 pex @
SConscript 12 * Notice!
& board 13 * Al functions or data that are called during an interrupt need to be in RAM.
14 * You can do it the way exception_isr() does.
(= libepu s | oy
(= libraries [
(2 ri-thread [latest] 17 #include <rtthread.h>
[i] rtconfig.h 18 #include “board.h”
Y downloadxm 19
header.bin 20° int main(void)
[ linklds 21
¥ README.md 2 uint8_t pin = rt_pin_get("PE.1");
riscv32-elf-xmaker.exe gi + pin_nods(pin, PIN_HODE QUTPUT)
e rt_pin_mode(pin, PIN_MODE_ ;
= rithreadam 25 rt_kprintf("Hello, world\n");
=5 stm32 _test 26
i testl 27 while (1)
28 {
29 rt_pin_write(pin, PIN_LOW);
38 rt_thread_ndelay(560);
31 rt_pin_write(pin, PIN_HIGH);
32 rt_thread_ndelay(560);
33 }
34}
35 s 8 wg
POLE [
W BEE1R

2HNRMBEERE  REESEE.


https://ab32vg1-example.readthedocs.io/zh/latest/rt-thread/wav_player.html#id1
https://ab32vg1-example.readthedocs.io/zh/latest/rt-thread/wav_player.html#id1

HHF RRE) B =M SmN ERE WEP) ETR S0Ww EEH)

(] = | % -8/ Qi F-i@ M -iBICG-D~ 5| [ Re & w
& e 2 HE% T 8  [dmainc RT-Thread Settings 3¢ =0 a
< o))
Y;Z ABSZVGLST%IDV =. it
v S pwm  [Active - Debug] &
" RT-Thread Settings N 2
48 Board Information LaRa S SV =
[l Includes :
v (= applications °
main.c
[& mntc
SConscript
= board STERERD
(& libepu
(& libraries
= rt-thread [latest] SEEREE
(8 rtconfig.h -~
c
Y downloadxm . =
header.bin finsh &4 DFS Fatfs ulog B Cer SAL
[z linkds N i} =
[#] README.md D] =
risev32-elf-xmaker.exe AT B IwiP POSIX libe utest WEHAER ymodem
FY rithreadxm Drivers
5 stm32 test = ()
5 testl a ‘ "
=0 Pin SPI SFUD FHAER RTC il 12C
w“y Le
= >3 == spio EFRS
ISERYCE L
. SH- 452 s, YN
3SEHNEZEER  EEREHHE , 88 PWM,
7 WOTKSPace - PWM/RCONTIG - K1~ INfead STUaIo - o oA
TR GEE) EEs) M) SHN) BRe) WEE) EFR) S0W)  BEH)
H-BR 4 -4V DI -@M-IFiCD- 5 [[Ec & Bt
& mEEEsEE U ES Y= 8 [dmainc [EI*RT-Thread Settings i =0 g
< =
1 ABS2VE1_STUDY x| 0 smi 92 m¢4 - I =
v S pwm  [Active - Debug] L  § E=]
 RT-Thread Settings Property 2
=8 Board Information ~ Hardware Drivers Config lis|
[l Includes Onboard Peripheral Drivers N
v (= applications ~ On-chip Peripheral Drivers i
[ mainc Enable UART E3
@ mntc Enable SDIO ] @
SConscript TRaCIE 20T BUS (0TWeTe T
(& board Enable PWM ]
& libcpu Enable Watchdog Timer O
(= libraries hable tmer
(& rt-thread [latest] Enable RTC O
[ rtconfig.h Enable ADC ]
A download.xm Enable IRRX(HW ar SW) m]

= header.bin

[ link.lds
[5] README.md
riscv32-elf-xmaker.exe
P rithreadam

5 stm32_test

S testl

%= [hardware-drivers-config1]

ISERYCET-=]

ABCERFSZERN PWM 51§, AREEEE Timer5 PWM2 iEiE.



[ workspace - pwm/Kconfig - RT-Thread Studio
XEF WEE) FEEG) EE) SmN) BRE) WEE) EETR B0OW) EEH)

O-H@ % 888
& mEmEsEs 1 B %
=5 AB32VGT STUDY
~ 5% pwm  [Active - Debug]
+ RT-Thread Settings
28 Board Information
il Includes
v = applications
[ mainc
[& mntc
[2 SConscript
&= board
& libepu
(& libraries
& rt-thread [latest]
[8 rtconfig.h
Y download.xm
header.bin
[ link.lds
README.md
riscu32-elf-xmaker.exe
P rithreadam
5 stm32_test
S testl

X Hp=Eg

5.4R%F.

@ ieiM-iEie. D

¥ = 8 [dmainc | [I*RT-Thread Settings &

P |0 A0 | 36 i | B

Property Value
 [Fardanre Drvers Conkg
Onboard Peripheral Drivers

~ On-chip Peripheral Drivers

Enable UART
Enable SDIO m}
Enable 1201 BUS (softyar: im|
v Enable PWM
Enable Timer3 PWM |m}
Enable Timerd PWM ]

~ Enable Timer5 PWM
Enable Timer5 PWM2 (PET)

Enable LPWMO m}
Enable LPWM1 [m}
Enable LPWM2 m}
T oY =
Enable timer O
Enable RTC O
Enable ADC [m}
O

Enable IRRX(HW or SW)

%= [hardware-drivers-config1]

LPWM BERH , RS TE.
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- o e ¥ vy 10 e

] 1 | e e
L MEEEEESE O [dmainc  [F]RT-Thread Settings |  [g pum.c &2 =
(2 AB32VG1_STUDY 1 #include <rtthread.h>
SES pwm  [Active - Debug] 2 #include "board.h"
RT-Thread Settings 3
28 Board Information
[ Includes
~ > applicatons
L€ main.c
[ mnt.c
[§ pwm.c /

= SConscript

5

4

(= board
= TBepu
(= libraries
@& packages
(= rt-thread [latest
rteonfig.h
FY download.xm
= header.bin

2 linklds
[ README.md
i riscv32-elf-xmaker.exe
A rithreadxm

S stm32_test

S testl

Bxot@
T5 HaEEA 41

2iEFRE

ttinclude <rtthread.h>
#tinclude "board.h"

/**********************************************************************************/

/*¥*¥* timer3 pwm  *** timer4 pwm *** timer5 pwm ***  |pwmO0 *** [pwm1 *** [pwm?2 ***/

/*¥** t3pwm *** t4pwm *** t5pwm *¥EX - JpwmO *** [pwm1 *** |[pwm2 *¥**/
/**********************************************************************************/
#define PWM_DEV_NAME "tSpwm" /* PWM & LK */

#tdefine PWM_DEV_CHANNEL 1 /* PWM jliE */

struct rt_device_pwm *pwm_dev; /* PWM & & EIRE */

ALIGN(RT_ALIGN_SIZE)

static uint8_t PWM_Thread_Stack[1024];

static void PWM_Thread_Entry(void *para);

static struct rt_thread pwm_thread;

rt_uint32_t period, pulse;

void Pwm_Init(void){
period = 1000000; /* JAH = 1M/period kHz */
pulse = 0; /* PWM Jik i 55 FE{E (O - period) */
pwm_dev = (struct rt_device_pwm *)rt_device_find(PWM_DEV_NAME);
RT_ASSERT(pwm_dev != RT_NULL);
/* BB PWM BRI R R */
rt_pwm_set(pwm_dev, PWM_DEV_CHANNEL, period, pulse);
[* REBR */
rt_pwm_enable(pwm_dev, PWM_DEV_CHANNEL);

static void PWM_Thread_Entry(void *para){



Pwm_Init();
while(1){
/¥ RGB AT ZLAT [N AR*/
for (int var = 0; var < period; var += 10000) {
rt_pwm_set(pwm_dev, PWM_DEV_CHANNEL, period, var);
rt_thread_mdelay(1000);

int Pwm_Thread_Init(void){

rt_thread_init(&pwm_thread, "pwm_thread", PWM_Thread_Entry, RT_NULL,
&PWM_Thread_Stack[0], sizeof(PWM_Thread_Stack), 10, 10);

rt_thread_startup(&pwm_thread);
return O;

}
INIT_APP_EXPORT(Pwm_Thread_Init);

3R gmIFE
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v 5 pwm 19 pulse = J* PUMBREE EE(0 - perion 20ulZeag cxes T L Build of configuration Dehue for prodect pum e &
- i = i ake -j4 all2
RT-Thread Settings 28 pum_dev = (struct rt_device pum *)rt_device_ iscvba-unknown-elf-gec *. . fapplications/pwm.c” Q
s Board Information RT_ASSERT(pum_dev 1= RT_NULL); inking o =
] 7+ EEru AT AR E iscve4a-unknown-elf-objcopy -0 binary “rtthread.elf” "rtthread.bin”
Tneludes rt_pum_set (pun_dev, PHM_DEV_CHANNEL, period, |iseva-unknown-elf-objdump --seurce --all-headers --demangle --line-numbers -—-wfc &
el ) iscvb4-unknown-elf-size --format=berkeley “rtthread.elf” =
v = applications text  data bss dec hex filename
[@ mainc pum_enable(pwm_dev, PWM_DEV_CHANNEL); 157472 © 80420 237892 3aldd rtthread.elf
. h ../pre_build.sh
[& mntc PRiFIRH iscvi2-elf-xmaker -b rtthread.xm FhE=E
[ pume 178 static void PWN:Thread_Entry(void *para){ ODE STZE: 164 KB .
SConseript ° ° - - ave file "rtthread.dcf” successful
e bod 29 Pum_Init(); iscv32-elf-xmaker -b download.xm
& while(1){
¢ ab32vgl_hal_msp.c ERGBATLTATP 9:17:51 Build Finished. @ errors, @ warnings. (took 2s.396ms)
[5) boardc for (int var = 8; var < period; var += 1

rt_pum_set(pum_dev, PkM _DEV_CHANNEL,
rt_thread_ndelay(1000);

i
¥ < N

&= libepu }
(& libraries
(& packages 39 int Pum_Thread_Init(void){
& rt-thread [latest 40
riconfig.h 41 rt_thread_init(&pwm_thread, "pwm_thread”, PWM_Thread_Entry, RT_NULL,
FA download.xm 42 &PUM_Thread_Stack[@], sizeof(PWM Thread Stack), 1€, 10);

header.bin 43
J linklds a4 rt_thread_startup(&pun_thread);

EADME.md 45 return @;
riscv32-elf-xmaker.exe 36 3 .
P ribrendam 47 INIT_APP_EXPORT(Pum Thread Init);
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% werkspace - wdt/applications/main.c - RT-Thread Studio
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b mEzEsEE o B% =0 [@mainc &

&5 pwm ~ 9 */

5 stm32_test 10

25 testl 118 /**

4 Board Information
& —Esl
) Includes
v = applications
[ maine
[2 mntc
[ wdt.c

SConscript
= board
(& Debug
& libepu
v & libraries
v (= hal drivers
& config
[} drv_common.h
(€] drv_gpic.c
[B drv_gpioh
(A drv_logh
[ drv_sdioh
(A drv_soft i2ch
€] drv_usartc
[A] drv_usarth

2] SConscript

12 * Notice!

13 * A1l functions or data that are called during an interrupt need to be in RAM.

14 * You can do it the way exception_isr() does.
15 %/

16

17 #include <rtthread.h>

18 #include "board.h”

19

6= int main(void)
uint8_t pin = rt_pin_get("PE.1");

rt_pin_mode(pin, PIN_MODE_OUTPUT);
rt_kprintf("Hello, world\n");

rt_device_t watchdog = rt_device_find("wdt");
rt_uint32_t timeout = 4; //IFEE| lif20a8msFiEL

| rt_device_control(watchdog, RT_DEVICE_CTRL_WDT_SET_TIMEOUT, &timeout);
rt_device_control (watchdog, RT_DEVICE_CTRL_WOT_START, RT_NULL);

while (1)

rt_pin_write(pin, PIN_LOW);
rt_thread_mdelay(500);
rt_pin_write(pin, PIN_HIGH);
rt_thread_mdelay(568);

0
o
o
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[} boardh finsh &% DFS Fatfs ulog B Ctt SAL
Keonfig =
o  wiP]
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= libepu AT EFE Twip POSIX libe utest MGER ymodem
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v (= hal drivers = : 7]
(& config o -
[ drv_commonh =0 Pin SPI SFUD RS RTC SRS 12C
[g drv_gpio.c A ®
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> 15 stm32 test Property Value
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@ RT-Thread Settings Enable Audio Device O
28 Board Information Enable SDCARD O
> il Includes ~ On-chip Peripheral Drivers
~ (= applications > Enable UART
> [¢ mainc Enable SDIO O
> [¢ mntc Enable 12C1 BUS (software simulation)[]
[ SConscript =
v (= board Enable Watchdog Timer
> [§ ab32vgl_hal.msp.c Snabla =
> [¢ board.c N Enable RTC O
> [8 boardh Enable ADC ]
Keonfig Enable IRRX(HW or SW) O
SConscript
> = libepu
v = libraries
v (= hal drivers
> = config

> B drv_commenh
> [& drv_gpio.c

> B drv_gpioh

> | drv_logh

5 [B drv_sdioh

> B drv_soft i2ch
5 g drv_usartc

%= [hardware-drivers-config1]
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THF WEE BEE B SHN BRW FEE) S6R BO0W BEHH
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o mEmEeEE 1 5% =0 [@°manc 2
& pwm A7 *Date Author Notes
S stm32 test 8 * 2020/12/10 greedyhao  The first version
=5 testl 9 =

v wdt  [Active - Debug] 10

118 f#=
12 * Notice!

% RT-Thread Settings
%8 Board Information

" 13 * All functions or data that are called during an interrupt need to be in RAM.
5 Includes 14 * You can do it the way exception_isr() does.
~ & applications 12 Y
@ mein< 17 #inelude <rtthread.h>
%m;‘:“ 18 #include "board.h”
wdte
19
. SC;“"‘P“ 26~ int main(void)
& boar
(= Debug uint8_t pin = rt_pin_get("PE.1");
& libepu
v (& libraries rt_pin_mode(pin, PIN_MODE_OUTPUT);
v @ hal_drivers rt_kprintf("Hello, world\n");
& config
[l drv_commonh
[&] drv_gpio.c
A drv_gpich while (1)
[ drv_logh
) drv sdioh rt_pin_write(pin, PIN_LOW);
5 drv soft i2oh rt_thread_mdelay(500);
i rt_pin_write(pin, PIN_HIGH);
B drvucarth rt_thread_ndelay(500);
[g] drv_wdtc 6 i
[A] drvwdth 7 J

2 SConscript

S EEEEA 27: 1

= | [l st
= B8
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LR

&
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B

2 TIRADRENS main RET , TIAMUIERHEITIROERE | B8 2048ms , BHKRER.

rt_device_t watchdog = rt_device_find("wdt");

rt_uint32_t timeout = 4, //IGFEE/ 15 2048ms |5 a1

rt_device_control(watchdog, RT_DEVICE_CTRL_WDT_SET_TIMEOUT, &timeout);

rt_device_control(watchdog, RT_DEVICE_CTRL_WDT_START,

> workspace - wdt/applications/main.c - RT-Thread Studio
XEHF) REE) FERG) =eM SHN) BRMA HWEE) ECTR BOW) =EH)

N ER R SRDE RSP @I TG
LmEEEsEs 1 ES =0 [@mainc®
&5 pwm " 5 *
5 stm32 test 6 * Change lLogs:
S test] 7 * Date Author Notes
v wdt  [Active - Debug] 8 * 2020/12/10  greedyhao  The first version
% RT-Thread Settings 9
8 Board Information 1o
& —im 11/
&) ncludes 12 * Notice!
© (o applications 13 * All functions or data that are called during an interrupt need to be in RAM.
@p‘:nam 14 * You ean do it the way exception isr() does.
[ mntc b |
9 wte 17 #include <rtthread.h>
SConscript 18 #include “board.h”
& board 19
(= Debug 726 int main(void)
= libepu 1
¥ libraries 2 T e
~ (= hal_drivers 3 I* MREIE =/
& config 4 rt_device_t watchdog = rt_device_find("wdt");
[# drv_common.h 5 rt_uint32_t timeout = 4; //EAEE [1fI2048nsTiE L
[& dr_gpic.c 6 rt_device_control(watchdog, RT_DEVICE_CTRL_WDT_SET_TIMEOUT, &timeout);
[ drv_gpich 7 rt_device_control (watchdog, RT_DEVICE_CTRL_WOT_START, RT_NULL);
) drv_logh _
[ drysdioh 29 TCpin modelpin, PIN TMODE OUTPUT);
[ v soft i2ch o rt_kprintf(“Hello, world\n");
[g drv_usart.c 21 )
) drv vsarth 22 while (1)
8 drv.wdtc H { o
B drowith = rt_pin_write(pin, PIN_LOW);
- 35 rt_thread_mdelay(568);

2] SConscript

S EREEA 23:

RT_NULL);
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3.7£ while /|, IN\IFEFER.
rt_device_control(watchdog, RT_DEVICE_CTRL_WDT_KEEPALIVE, NULL);

rt_kprintf("feed dog\n");

B workspace - wdt/applications/main.c - RT-Thread Studio - o %
TEE EEE ESE S0 SHN BRE AEE) B5R) sOW)  SEHH)
i [ R -SQV D2 RO V- @ WM-FiED
& mEaEEEs ES = 0 [&manc R =85 &
5 pwm A | 12 = Notice! ~
5 stm3z_test 13 * A1 functions or data that are called during an interrupt need to be in RAM. a
& tesn 14 * You can do it the way exception_isr() does. 2
v wdt  [Active - Debug] 15/ o
7 RT-Thread Settings 16 -
0 Board Information 17 #include <rtthread.h> 2l
rp—" 18 #include "board.h” =
il Includes 19 | ) X @®
o 20° int main(void)
v = applications 1 [
% ::‘: 75) uints t pin - rt pin get("PE.1");
23 /> A 2/
8 wdtc 24 rt_device_t watchdog = rt_device find("wdt");
18 SConscript 25 rt_uint32_t timeout - 4 //EEE [ 1ME204EnslHiEL
& board 26 rt_device_control(watchdog, RT_DEVICE_CTRL_MDT_SET_TIMEOUT, &timeout);
@ Debug 27 rt_device_control(watchdog, RT_DEVICE CTRL WDT_START, RT_NULL);
= libepu 28
v & libraries 29 rt_pin_mode(pin, PIN_MODE_OUTPUT);
¥ @ hal_drivers 30 rt_kprintf("Hello, world\n");
(= config 31
[ drv_commonh 32 while (1)
drv_gpio.c 33 {
[# drv_gpic.h 34 rt_pin_write(pin, PIN_LOW);
[ drv logh 35 rt_thread_ndelay(500);
) drv sdioh 36 rt_pin_write(pin, PIN_HIGH);
) drsoft 2ch 37 [T
druusarte 38 rt_device_control(watchdog, RT_DEVICE_CTRL_WDT_KEEPALIVE, HULL);
) drousarth 39 rt_kprintf("feed dog\n");
[g) drv_wdtc 40 7
[f) drvwdth 2; i 5
2] SConscript o
EE BEEA 23: 18 @q,._@g,g
2
4 4miE
% workspace - wdt/applications/main.c - RT-Thread Studio - X
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S pwm A 12 * Notice! omiowe =
= stm32_test 13 * All functions or data that are called ring ©8:43:41 **** Incremental Build of configuration Debug for project wdt **** I
< . ; ey ion isr( make -j4 all2
‘Uctt“ 12 ”Yﬂu can do it the way exception fsr() dpes. 0 o own-elf-gec ™. . /applications/main.c” =
v S wet L Linking...
= RT-Thread Settin 16 riscv64-unknown-elf-cbjcopy -0 binary “rtthread.elf” “rtthread.bin” E
17 #inelude <rtthread.hs riscub4-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wic o
&3 Board Information X . . riscved-unknown-elf-size -—format=berkeley "rtthread.elf” -
fo 12 |#include “board.h text  data bss dec hex filename o
il Includes 19 156448 @ 79316 235764 398F4 rtthread.elf (
- . 20= int main(void) sh ../pre_build.sh
Bp”“?“"“”s 21 { riscvi2-elf-xmaker -b rtthread.xm
€] main.c . . s CODE SIZE: 163 KB
22 uint8_t pin = rt_pin get("PE.1"); R .
[@ mntc _t pin = rt_pin | save file "rtthread.dcf” successful
23 /* WEaLENA =/ riscv32-elf-xmaker -b dewnload.xm
walt.c . 24 rt_device_t watchdog = rt_device_find(Jwdt")
SConscript 55 rt_uint32 t timeout = 4; //i& =& (1492pasns; 08:43:52 Build Finished. © errors, @ warnings. (took 10s.50ems)
(& board 26 rt_device_control(ustchdog, RT_DEVICE FTRL u A
& Debug 27 rt_device_control(watchdog, RT_DEVICE_C
= libepu 28
v (& libraries 29 rt_pin_mode(pin, PIN_MODE_OUTPUT);
~ @ hal_drivers 30 rt_kprintf("Hello, world\n"); P >
= config 31
[® drv_common.h 32 while (1)
[& drv_gpio.c 33 {
[ drv_gpich 34 rt_pin_write(pin, PINAOW);
[ drv logh 35 rt_thread_ndelay(594);
[ drv sdich 36 rt_pin_write(pin, PIN_HIGH);
8 drv soft i2ch 37 rt_thread_mdelay(500);
e 38 rt_device_control(watchdog, RT_DEVICE_CTRL_WDT_KEEPALIVE, NULL);
[ drv_usart.c
B drvusarth 39 rt_kprintf("feed dog\n");
[g drv wdtc 22 } }
drv wdth
B drv w 12 v
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AR FA KT rtthread studio [1) sdk J¥ & ab32vgl ¥ rtc 4Mi%.
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AB32VG1 AW EHK RTC itk

7. XFF 32bit FSIE L
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1.3

static void _init_rtc_clock(void)
{

uint8_t rtcconO;

uint8_t rtccon2;

rtcconO = irtc_sfr_read(RTCCONO_CMD);
rtccon2 = irtc_sfr_read(RTCCON2_CMD);
#ifdef RTC_USING_INTERNAL_CLK
rtccon0 &= ~“RTC_CONO_XOSC32K_ENABLE;
rtcconO |= RTC_CONO_INTERNAL_32K;
rtccon2 | RTC_CON2_32K_SELECT;
#else
rtcconO |= RTC_CONO_XOSC32K_ENABLE;
rtccon0 &= ~“RTC_CONO_INTERNAL_32K;
rtccon2 & “RTC_CON2_32K_SELECT;
#endif
irtc_sfr_write(RTCCONO_CMD, rtccon0);
irtc_sfr_write(RTCCON2_CMD, rtccon?2);

EEXIBCE RTC DAL RTC HI B s, A0 R R AE B0 5 5 47 2

Register 5-4 RTCCNT: RTC counter Register

Bit Name Mode Default |Description

31:0 RTCCNT WR 0x0 32bit RTC counter

FEBEZ2HT RTC I TA) A B AR HIACHS g

uint32_tirtc_time_read(uint32_t cmd)
{



uint32_t rd_val;
IRTC_ENTER_CRITICAL();

RTCCON |= RTC_CON_CHIP_SELECT;
irtc_write(cmd | RTC_RD);

*((uint8_t *)&rd_val + 3) = irtc_read();
*((uint8_t *)&rd_val + 2) = irtc_read();
*((uint8_t *)&rd_val + 1) = irtc_read();
*((uint8_t *)&rd_val + 0) = irtc_read();
RTCCON &= ~RTC_CON_CHIP_SELECT;
IRTC_EXIT_CRITICAL();

return rd_val;

R4 RT-Thread [ RTC IXZNMEZLM45H, 5 RTC #f<x N AKFIH{& RTC K3
control AJ#% ¥ RTDEVICECTRLRTCGET_TIM #1 RTDEVICECTRLRTCSET_TIME i
L Z 50 B ) B & 3R B RTCCON 23 A7 4% L #, B AL & s, M 1970-01-01
00:00:00 +0000 (UTC) I 4 fif I [A] 22 [y i A0 2. I &) 18] 7R 48,8 A 1970-01-01
00:00:00 +0000 (UTC) FIfi5 & Wl A1 2 7 A0S 2] RTCCON 2347w XT L ARH5 2

void irtc_time_write(uint32_t cmd, uint32_t dat)
{
IRTC_ENTER_CRITICAL();
RTCCON |= RTC_CON_CHIP_SELECT;
irtc_write(cmd | RTC_WR);
irtc_write((uint8_t)(dat >> 24));
irtc_write((uint8_t)(dat >> 16));
irtc_write((uint8_t)(dat >> 8));
irtc_write((uint8_t)(dat >> 0));
RTCCON &= ~RTC_CON_CHIP_SELECT;
IRTC_EXIT_CRITICAL();
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v = test_ab32 rtcc
mr Rl-Thread settings

oard rmormation
> i TS
> B Includes AERT-Thread Settings,
> = applications FuegEi=rtthread
» = board !
> = Debug
» = libcpu -
> = libraries
» = packages
» = rt-thread [latest]
> [h] rtconfig.h

download.xm

=| header.bin

L linklds

[#| README.md

) riscv32-elf-xumaker.exe

RT-Thread Settings &3 = O

HE 0]

TR
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L BEERESE
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RT-Thread Settings &3

E rotz |0 0 |98 HMI; -

{

Property Value
w Hardware Drivers Config
» Onboard Peripheral Drivers
w On-chip Peripheral Drivers
» Enable UART [+]
Enakle SDIO |
Enable 12C1 BUS (software simulation}[]
Enable PWM
Enable Watchdog Timer
» Enable timer
» Enable RTC
cnable AL
Enable IRRX(HW or SW)

=

l EALRY

OoorOonod

HfEEERTC

#=: [hardware-drivers-configl]




2.2 FRASC i

ol #ERT-Thread NanollE

+
[T
L
%

5 | R

) b_—f- test_ak [3 FERT-ThreadliH

b s test g Mew > [ HB(R).. Value
<
> bctes:'a AL [ MistRsETH
>
: EZZ‘E EFEOEIFN) o =
) G test:iic Show in Local Terminal 0% o=
> TS test ke £21(0) Cerl+C [TTR =TT L]
b % test ne F4TE(P) Ctel+v | e Bl 1L
> B testris ¢ (D) Fie Soniime O
v == test rt e O
— ﬁ 3 HE
w R Ik O
=8 Bo: V). 9 EfBo).. Ctrl+M
. EmE(M)...
=
> 3w I - in |nternql clo I-CQI'_C
> @l Incl pug S IEEEEﬁ_Mna-:lnewTvﬁ—%DC I J?E%
v (= apE iy SH(0). sle IRRX(HW or SW) m
s [g r "
X i E Bt 5 ADC)
> @ r & BEIE H
EE: REEMDKIE >
s = bo: 8 TFEES crrl+Alt+D D EHE R D Ex P EE - ARERSD
» (&= Dek & RIEF F5  [test rtc ab32]
> &= libe elf-size --format=berkeley “rtthread.elf"
E=E| b bss dec hex fllename

w o ik A A, ———— e . 1

@rtc_test.c = @test_adc.c [5Z] RT-Thread Settings

21 *FERET rtc_sample WS EITHER

22 e S EAET: rtc_sample

23 *IEFTIEE: WERTCIRER 0 HIMETE), MR —ERATE a5 S al i A H TN Eom.
24 *f

25

26 #include <rtthread.h> SHIERArtcNiECIaRE 44
27 #include <rtdevice.h>

28

20= static int rtc_sample(int argc, char *argv[])

38 {

31 rt err_t ret = RT_ECQK;

32 time_t now;|

34 /* WEHHA */

35 ret = set_date(2018, 12, 3);

36 if (ret != RT_EOK)

37 {

38 rt_kprintf(“"set RTC date failed\n");

Tl O T

nn



7 Downloader v1.9.7
ITEM #EMH) Language EII

=0 - § use va‘u:‘Eivpﬂﬁré}v

DownFile EM\RT-ThreadStudio\workspace\test ab32 rtcc\Debug\rithread.dcf = - 2Bl

I EE i (EeE sl HEE - B - FEE sk f M7 S(iE=

[COMIB] —--mmmmmmmm o mmm oo e e ~
AR RRId I R E R A

NS

- RT - Thread Operating System

VAN I 4.0.4 build Aug 18 2021

2086 - 2821 Copyright by rt-thread team
Hello, world

msh >

msh >

msh >

msh >

msh >

msh >

RT-Thread shell commands:

memheaptrace - dump memory trace information

list_device - list device in system

list_timer - list timer in system

list mempool - list memory pool in system

list_memheap - list memory heap in system

list_msgqueue - list message queue in system

list mailbox - list mail box in system

list _mutex - list mutex in system w
FERk COM S35 R B3

2.4 MH

f£ finsh i\ tab B3 1 SZFF IS, A date RIVAT &7 24 AT A o



list device - list device in system

list_timer - list timer in system

list_mempool - list memory pool in system

list _memheap - list memory heap in system
list_msgqueue - list message queue in system

list mailbox - list mail box in system

list mutex - list mutex in system

list_ewvent - list event in system

list_sem - list semaphore in system

list thread - list thread

version - show RT-Thread wversion information
clear - clear the terminal screen

free - Show the memory usage in the system.
ps - List threads in the system.

help - RT-Thread shell help.

exit - return to RT-Thread shell mode.

date - get date and time or set (local timezaone) [year manth day hour
min sec]

— WAdate, EEME, SizERTE—E.
Wed Aug 18 11:15:55 2@21

msh >

3 Uik %

WX RTC UXBACAI I WA, 3 T oRF RT-Thread B RTC &7 A
PR AR oiesh, s B b v B B B — IR R G [A], 98 )5 & omdT BN H BT RTC [,

/*

* FEIFIE ., Xg—1 RTC #&(EH IR

* PIFEEH T rtc_sample S F1E 2K g

* i SRS rtc_sample

* FESELEE: B RTC 5aHY HAIFI ], GEI — B 5] K =2 B ] - 7T B2 o

Y/

#include <rtthread.h>

#include <rtdevice.h>

static int rtc_sample(void)

{
rt_err_tret =RT_EOK;
time_t now;

[ WEHI */
ret = set_date(2021, 06, 02);
if (ret = RT_EOK)
{
rt_kprintf("set RTC date failed\n");



return ret;

}

[* BERE] */

ret = set_time(11, 15, 50);

if (ret != RT_EOK)

{
rt_kprintf("set RTC time failed\n");
return ret;

}

[* FERS 3P */
rt_thread_mdelay(3000);

[* FREUSTE] */
now = time(RT_NULL);
rt_kprintf("%s\n", ctime(&now));

return ret;

}
/* 1 APP 2k HENHAATIZREL */
INIT_APP_EXPORT(rtc_sample);

4 BFRE

AREANE rt-thread studio FF& ab32vgl B9 rtc MR , $iE TIEEECE rtthread setting , 1%
ERTF  FEULRSUY | dRiE N EEP R SER— rtc RZFE.
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ST SD DAT
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TF Card

o
Zh
)

BITBENES TF Card OS8R SDIO #Mi%EE

PAGPWM 13

JUMP LR X0

SD2

SCMD
VDD
SCLK
VSS
SDO
SDI
CD
SHEET

PAT 15

PEL/PWM I8

PE4/PWM 110
PAYPWM
PBO/PWM 17
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e VOC3IV3
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1.3 AR

RI=T *Downloader.
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FFES : RT-Thread Studio : Z2Eikiz

T#HFEES : Downloader: Z2&5tiE


https://ab32vg1-example.readthedocs.io/zh/latest/experiment.html#id1
https://ab32vg1-example.readthedocs.io/zh/latest/experiment.html#id2

2.2 %5HEE
2.1 TS

Rt Mf4-> ##-> RT-Thread INE &4

[ workspace - art_pi_factory_1/modules/OLEfoled.c - RT-Thread Studio
R FHE ERG B SmN BRA) WEE ETR S0W)  EEH)

ETEEN) Alt+Shift+N » RT-Thread Nano HIE
ifezn:i.iiés , ] at deviceh €] at device ec20.c g oled.c
S0 celew C1 FRR..
2 Ctrl+Shift+W Convert to a C/C++ Project (Adds C/C++ Nature)
EE) Cules | BI EOTHR GET_PIN(H,11)
B S50 - ;ﬁi GET_PIN(H,12)
LEEEE) Ctrl+Shift+s | €
DRES:S
[¥ AsiEsEss
F2 ks T_NULL
& rs [ EABO).. _ _ cnlm '|_*prg3_;
> 111
= crl+p | 12
. 13
" 14°void oled init(void)
Alt+Enter 15 {
16
SERLIFZAMW) > 117 time_msg = rt_mq_create("time_oled", 4@, 1@, RT_IPC_FLAG_FIFI
S 18 sig_msg = rt_mq_create("time_oled", 4@, 1@, RT_IPC_FLAG_FIFO
BHX 19
] SConscript 20 oled_thread = rt_thread_create("OLED", oled_thread_task,®, 2
(= packages 21 if (oled_thread)
= rt-thread [4.0.3] 22 {
i reconfigh 23 rt_thread_startup(oled_thread);
[ README.md o N

EFEET ARG  HETERT | EEH(EREINFLIR (AB32VG1 ), JEir
eeifl IE(EE . THAOTAREI L T



s WD §Es W awa THE S50 EOW REH
= MR- - HL R AL - R4 R JHE:=A-TIET
& mEmm 8% "= 8 =8 Eamum =8
& A832 GPIORGE ZRFTE.
© wanE
EHEERT Thread HIE FRRGE oo Y dES EMCU asve ) Famasing
EATRER, BERT Thoeadlis, BA—1TS
B G 8 SHEA HEET, ERERIREE, RATIRE,
Srejectname:[1832_5010 TEST] ] at
o B ABVGIG2E RISC R
o
=R e —
DART-Thee EsT R o 7 A1 BB Flash, 152KB SRAM
o TrenE 30-50v
BT ® o o QIR Timer(J20°3. WatchDog. UART'3. SPY2. IR'L. SDIOMY. SPDIFT. 12571, USEFS™L. ADCIGMASER
WA L T2 1061, KT, PMUMT
o SRR SV USE
o BERT: fomsem
TR : |AB3IVG1-AB-PROUGEN ~
o US8 Type-C 00 I MOSEIA
+ USB Type-4 #T1 USB-OTG 398
s [1os v * mirceSD N 5 SD A | -
o Arcduino 8L 591 12C
w3 [WEI v R ]
o RGELED
RT-Thread : |latese Y]
~ manual
W [sTun ~ m0:|swo v
[z AB32VG1 User Mamual AS32/G1 PROUGEN
~ register
Deme = 1 [z AB32VG1 Register 4832161 Regter pro-=n
Log Corsole
~ schematic
=3 AB32VG1 Prougen Schematic V1 0 AB32VG1 schematic
~ sheet
@ aE B i (= ABI2VG1 DataShaet 423261 Datachest
esmom @ Ev@4@ =
—

IR L ARFB—IRGEA RISC-V SR FERET HE | £ SDK EEssh T H T At

| 5 RT-Thread SDKEZESE - O >
ety
SDKEIEE
ERR Fo e f5u &
> [] (% STM32L053-ST-NUCLEQ Not installed
> [ % STM32L412-ST-NUCLEO Not installed
> [] % STM32L431-HOLDIOT-BEL Not installed
> [ (% STM32L432-ST-NUCLEO Not installed
> [ % STM32L452-ST-NUCLEQ " Not installed
> [ % STM32L475-ATK-PANDOR. @ Installed
Y » [ % STM32L475-ST-DISCO " Not installed
» [ % STM32L476-ST-NUCLEQ " Not installed
| > [ % STM32L496-NOTIONI-ALI- " Not installed
» [ % STM32L496-ST-NUCLEQ " Not installed
> [ 2% STM32WB55-ST-NUCLEC " Not installed
v [ Synwit
> [ % SWM320VET7-SYNWIT-SV " Not installed
v
> [ 2 AM3358-TI-BEAGLEBONE " Not installed
> [ 2 TM4C123G-TI-LAUNCHPAI " Not installed
> [ 2 TM4C129X-TI-DK " Not installed
~ [] % Other
> [ % BLANK-PROJECT-TEMPLA™ " Not installed
v @ %, ToolChain_Support_Packages RT-Thread Studio ToolChain Support Packages
» [ % GNU_Tools_for ARM_Embed: @ Installed
v (% RISC-V-GCC
£ 10.1.0 (2020-09-10) 80.7 MB " Installing released v10.1.0
> [ 2 ARM-LINUX-MUSLEABI " Mot installed
~ [] % Debugger Support Packages RT-Thread Studio Debugger Support Packages v
EEFRA.. i
|
1ETE FEEES https://gitee.com/RT-Thread-Studio-Mirror/sdk-toolchain-RISC-V-GC ErA=

ReELmEER , HNEME
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R R B0 SN &R 180 S50 e0w e
L N T P T X) RAT- TR ]|

L R Ads ~= = =8 Eamum =8
. IActive - Debual AFTR.
%75 SHRI-Thread NanoE

rme (g SFIRT-Thread R
Hew
A0

e

Corlale D

e

R -]

nREREEas
BEEEEE
(RS T if rtthread.bin »

5 ass2 5010 Test
—

#Z| MCU->RISC-V ToolchainsPat , EZE& Tool YIS , FERALEME TERVRER

&

WM % % fi B \RT-ThreadStudio\repo\Extract\ToolChain_Support_Packages\RISC-V\RISC-V-
GCC\10.1.0\bin

[ AB32 SDIO TEST #1/EHE O *
ENTESRTE RISC-V Toolchains Paths Gy
» ER Configure the location where various GNU RISC-V toclchains are installed. The values are stored in the
mEEE workspace (not in the project). They are used for all build configurations of this project, and override
mESIA the workspace or global paths.
B/ ERRE Toolchain name: [GNU MCU RISC-V GCC
s CfC++ ER
S CfCe+ Toolchain folder: |D:\RT-ThreadStudio\repo\Extrscl\ToolChain_SupF HER(B)... xPack...
v MCU
Build Tools Path
pyOCD Path

CE N a! -1

RISC-V Toclchains Pa

SEGGER J-Link Path
ST-LINK Path

wEEAED RER(A)

@) s ] B




TR ANNIERREERSEREIINTRE | BANCEFT | /d/EFER
TiE—T  WEERWAT

v ]| @ | Rc| s ws
"8 Exm= ¥ BEpRCew =B
(& A2 SDIO_TEST  [Active  Debug) af= - RT-TheeadStudiclworkspacnAB32_SDI0, TESTystcanfig preinch

Ki-Throed Setings * Copyright (c) 2028-2021, Bluetrum Development Team
2 Board rformation N

:‘,:f:u = SPDX-license-Identifier: Apache-2.8 o meinvold): int
~ & appications -
2] mainc * Change Logs:
* Date Author Notes
= 2020/12/18 greedyhao  The first version
* Notice!

13 * All functions or data that are called during an interrupt need to be in RAM.
14 * You can do it the way exception_isr() does.

15 */
> 16
= rmaonend 7 #include <rtthread.h>
b rrece32-elf-amaker.ne N " " = e
iy & #include "board.h Panz . s
20-int main(void)
21
22 uint32_t ent = 8;
23 uint8_t pin = rt_pin_get("PE.1");
24
25 rt_pin_mode(pin, PIN_MODE_OUTPUT);
2e b lemn Tt £ MUATT stV Y e -
Dome = = & oS LB EE Al BDvHr=8
COT Buid Comsale [AB32 SDIO_TESTI
e bl ol R, =

Linking
riscvBd-unknaun-e1f-abjcopy -0 binery "rtthresd.elf" “rtthresd.bin®

o -2 1 -abrjunp et —-all-hesders —-demangle - line-nushers —-wide “rtthresd.elf” s “rethresd.ls”
size --format-berkeley "rtthread.elf*

dec

153862 ® 7164 23626 35es2 retheead.elf
ah . fpre_butla.sh
Phscyda-alf-nmaker -b rethread mm
CoE S1zE: 1
sawe file “reth
FEsCYIT-a1f-smake

16:902:09 Build Finished. § errocs, § warnings. (took 7s.86es)

an -~ 11

PRIETCIREE | FTETESCA T !

2.2 RT-Thread Studio fig&g SDIO

i RT-Thread Setting



$ workspace - AB32 SDIO_TEST/applications/main.c - RT-Thread Studic
0 WED FRD END SN &R IHe 560 e0w eAw

| [Rc] =

i R 38 DS e MiBiaror
L mEmmen. B "° 80 Bmns =8 B ® Buid Target LR e w T
v 5 A gy - U DART-ThraadShudiohworkspace\AB32 5010 TESTirtcanfip preinch
2 * Copyright (c) 2028-2021, Bluetrum Development Team : h"""r;:”
N ®  mainivaid) : int

5 & Inchudes : SPDX-License-Identifier: Apache-2.8

¥ @ applcatians
[ maine
> B mnee
B Scanscript
v = bossd
5 [ szt hal mape
5 [ boarde
> B bowrdh
il Keonfig

* Date Author Notes
* 20208/12/18 greedyhao The first version
=

3
4
H
6 * Change Logs:
7
8

17 #include <rtthread.h>
18 #include "board.h" Panm
1D LAPTOR-FATDAVAT ©

19
paqint sain(vold) [Foud b bosin: 100038, sizer 29.13968 )
21 { s
22 uint3z_t ent = 8; L' ! Thresd operating system
23 uints_t pin = rt pin_get("PE.1"); Ry
24 ) ) Welto, world o
25 rt_pin_mode(pin, PIN_MODE_OUTPUT); ok 3 (£7eamo) s card capacty sussemo xa
Pl SRS e e St ittt ol LR, vegin: roveEne, sines . 7enen
s ]
B T LR R

“rithresd.bin®
~scurce demangle - Line-numbers —-wide “rethresd.elf” » “rethresd.lse”
FiscvEs-unknaun-e1f-size --farsateberkeley “rtthread. el

text  dats  baz  dec  hew
1560 293678 47u2e rithre

E4-unknawn-e1f-objcogy -0 binary “rtthresd.elf”
£-cbjdunp. hesders

et

b rethread om

ave Tile “rethread.def” successtul
FESCUIT- a1 -umaiar -b downlond.

16:34:59 Build Finished. § errocs, § warnings. (took 10s.463es)

an R 3 40
B workspsce - AB32.S0IC_TEST/Keanfg - RT-Thread Studic - 8 x
THD WRED SR BOD SN SRR DEQ E6E B0W e
= | S-SRk BV~ BB~ 0 | Rl m
L NS e B% Y7 0 [desne | EIRT-Thesd Setings 3 S0 ExAn "B
" 5 AB32SDIO TEST [Active - Debug] = N *BET,
i T-Theead Setings Rann
0 Bosed Information .
e Lok sle)
rcludes .
« & applcations
> @ mnte
8 Scomcript i
« & bowd
> B sbinvg) hal mepc
> [ bowrdc ]
> B bowrdh
1 Keenig e
11 Scomeript
fosh s
o Debug
> (o fepu e
el ) =
v 3 hal drivers AT w ymadem
Drivers P LR ERL~ O
= LAPTOP FAIDAVAT i |
fesh />[L/SDI0] 50 card copacity 31166975 K3 S
=0 s 2 found part[8], begin: 1048578, size: 29,7348
(A} N
LA < RT - Thresd Gperating Systes
- SN e build ey zen
2005 - 2021 Copyright by ri-thresd tear
1o, worls
fh /3[£/5030] 50 card capacity 3116637 K.
M Fount . begin: 1osasre, size: 2972968
« > v
am s Oewe R DEs SR EREEI8-O-=0

Log Consale
_/riscy3z-el¥-xmaker -b rtthrasd xm

«friscv32-elf-xmaker -b download.xm

D:\RT-TI i /d D:\RT- i P AB32_SDIO_TEST
D:\AT-ThreadStudio\workspace\A832_SDIO_TEST>scons --useconfig=.config
scons: Reading SConscript Filas ..

Operation completed successfully.

done!

riscvéd-unknown-elf-objcopy -0 binary rtthresd.elf rtthresd.bin
riscvéd-unknown-elf-size rtthread.el!

«friscv32-elf-xmaker -b rtthread.xm

-friscy3z-elf-xmaker -b download.xm

R, RFFIRIEEERE SD K



B workspsce - AB32 SDIC_TEST fconfq - RT-Thread Studic - o x
ZHE wED §Ee EOD SRy axw 150 550 B0w wae
R TSR AT EAT PR 3 R4 HER AR ]| 2 | [Rc] & e
L e S% Y5 [dmenc | RrThead Setings 5 =8 Exmz ==
w5 AB32SDIO_TEST [Active Debugl = [EP T m TRFEE,

7 RT-Thread Settings s

s Bosrd Information Property Value
& Zimw  Hardware Drivers Carfig
i Includes * Crbaard Periphersi Drivers
© (= sppications Enstie Audic Device u]
[ maine Enstie SDCARD =]
~ Qnchip Peripheral Drivers
Ensbie UART =]
Enabie 5DIO
Enable 12C1 BUS (software smulationi ]
Erable PN 5]
Erable Wtchdog Timer o
Ersbie fimer a
Eratie RTC a
Erstle ADC a
Panz ERIEY R
5 LAPTOR-FAIDAVAY ©
[1/5B10] S0 card capacity 31168976 K. -
18], begin: 1048876, size: 2973960
hresd dperating
3 build tey 71 2621
2005 - 2021 ‘Copyright by re-thresd tese
% arduacs-drivers-conlg-on-chip-parigheral-dieses 0] Mella, world
3 drvwarth mah /3[1/S0ID] SO card capaeity 31166575 K.
i en ~ found part[8], begin: 1845876, size: 29.739G8
< > -
Deme 2 Tm = T ]
Lag Corsole
. /riscul2-elf-xmaker -b rtthroad.xm y
.friscu3z-elf-xmaker -b download.xm
D:\RT-T io>cd fd D:\RT- i pace\AB32_SDI0_TEST

D:\RT-ThreadStudio\workspace\AB32_SDIO_TEST»scons --useconfi
scons: Reading SConscript Files
Operation completed successfully.

config

riscvbd-unknown-elf-objcopy -0 binary rtthread.elf rtthread.bin
riscvbd-unknown-elf-size rtthread.el
.friscy32-elf-xmsker -b rtthresd.xm
- friscy32-elf-umaker -b downlosd.xm

Ctrl + S {j77 , RT-Thread =BzhEMNRS , £ZfE  FMNEBITREE , WiF—TF

T%=

B workspace - AB32 SDIQ_TEST/sppiications/main. - RT-Thread Studio - 8 x
THD WRED SR BOD SN SRR DEQ E6E B0W e
= & - S8 PP S ie MBS || m | e
o e o [T =8 Exmu . DA R e %
: 16 - U 0ART-ThesadStuiotworkspace\AB32 SDIO_TESTytconfip peeinch
e — 17 #include <rtthread.h> Sl
- ormation " . " u bow
o 52 #include "board.h & maintvaid) :int
Ircludes :
- B sppfcations 26-1int main(void)
& mainc 21
&l motc 22 uint32_t ent = 8;
r— 23 uint8_t pin = rt_pin_get("PE.1")
« & bowd oa
[ 2 rt_pin_mode(pin, PIN_MODE_OUTPUT);
B bomrdh 26 rt_kprintf(“Hello, world\n");
1 Keenfig 27
1 SSameript 28 while (1)
e Debug 29 {
e Flocpu 3@ if (ent % 2 == @) {
¥ @ Fbrories 21 rt_pin_write(pin, PIN_LOW);
= bl drvers —han- -
= bal oraies 22 } else {
& pockages 33 rt_pin_write(pin, PIN_HIGH); e 04|l rE
& mthvead 34
R noonfigh 35 ent++;
downloadm 36 rt_thread_mdelay(1€@@);
3 hasdebin L7 )
README.md s
sncr3z-eli-umakes eve pa return 9;
tweadam 48 } v
< »
* B i 3 @ - =}
Fiscuts inknonn-e1-shjcopy -0 binary “rethresd.elf® “rrthresd.bin®
FAscyEd-unknonn-eL-aljoung --seurce --all-headers -desangle --Line-nusbers --wide “rttresd.elf” » “rtthread.lst”
FAscuEa-unnon-€1-3ize - formateberkeley “rethresd.elf
et dwa b dec e fiL
s 8 s 97 ame retheead.elf
ch . /pre_jraild.ch
P Fxmaer b rreneead.m
: def® guccassful
o don
16:50:36 Build Finished. § errars, © warmings. (tock 5s.36bus)
L] Wi, a:n

RiFToiRiE , SDIO IhRERINseRk , FEMRIIE SD RINEE



3.ACH3ISIE

YR1F5chk , ¥77F Downloaded Ti2s , 1@1d download TEERMAY.dcf & ( F—IR

(ERRIRESLRRBEON] ), FEEN |, [REFRE | &— MrF EEIRE THER

& Downloader v1.9.7
TED #EEIH)

1t

A=

§o0 - g use oEE - e - [D7E|

DownFile D:\RT-ThreadStudio\workspace\AB32_SDIO_TEST\Debug\rtthread.dcf

[;E%& nEs HEE - OEt - SEE OnR

- O X
Language EIR
~ B o2 -

2095 = E=

[COoM25]
[COM25]
[COM25]
[COM25]
|rcom2s]
[COM25]
[COM25]
| [com2s]
[COM25]
[COM25]
[COM25]
‘1 [com25]
[COM25]
[COM25]
[COM25]
[COM25]
[COoM25]
[COM25]
[COM25]

[COM25]

2021/5/31
2021/5/31
2021/5/31
2021/5/31
2021/5/31

2021/5/31
2021/5/31
2021/5/31
2021/5/31
2021/5/31

2021/5/31
2021/5/31
2021/5/31
2021/5/31
2021/5/31

: A

: BERA
: AR R KEY
: R BROBWHEIR

216.5 KByte

: HE

c BEA
: A% i KEY
: MEEH

216.5 KByte

: HE

c BEA
: A% i KEY
: AT

216.5 KByte

Ccom BxiE

=

& 83

2R FEGeR/ERT LUEY Downloader ERa<STTRATELENN , W0F Is 5l HiEERY

SD £ ER9%IZ , mkdir BIEEFHBR



[coma]
[coma]
[coma]

NS
- RT -
/1A

Hello,

msh />
msh />

msh />

1
2

20821/3/24 11:
20821/3/24 11:
20821/3/24 11:
20821/3/24 11:
20821/3/24 11:

:38: H&B

:39: FEF A : 218.5 KByte
:30: B KEY

:30: HHEH

Thread Operating System
4.8.3 build Mar 24 2821

world

msh />1s
Directory /:
msh />mkdir hello

msh />cd hello

msh /hello>mkdir 1
msh /hello>mkdir 2
msh /hello>ls
Directory /hello:

msh /fhello>df
disk free: 14.8 GB [ 31899648 block, 512 bytes per block ]
msh /fhello>

4ELRE

2886 - 20821 Copyright by rt-thread team

msh />[I/5DI0] SD card capacity 15558144 KB.
[D/SDIO] probe mmcsd block device!
found part[8], begin: 4194384, size: 14.853GB

<DIR>
<DIR>

AEDTHEANER RTT Studio EENHERS , AEBEIXRiEHTEORR , F5E5R

ZB |, BAESMARFIBER SR  XFRHEER T RFEFABENFTA

B8], EFFAEAR T BREDREET RIS SD RHITERE |, BOFARTE,

+—. h&]IEH AB32VG1 kY Flash 52




1.1. XSRS

AZE@iT RT-Thread Studio Bt& AB32VG1 £ Flash B9THAES , SCEISHEE,

1.2. {BIRNE

AB32VG1l HIEBEERY 8M bit B 1M byte flash , &/NESX 4096 Bytes , R TFIEFEAARLK ,
FTLAKSS 512KB ATFRFFERX |, FEE )RS TR,

1.3. R

F&INE : RT-Thread Studio

T&TH : Downloader.exe

2. FRRREE

2.1. #HETEE

2.1.1.344%->#¥E->RT-Thread InH.
212 EFEETFHAR  BEETERE.
2.1.3.:m58. — VB R T .



2.2. RSN

2.2.1 1 EORE

KT AB32VGL kLt flash RERBERIERB AT . BRI @greedyhao BISYRiFENF IR
it , REgEONT -

uintl6_t os_spiflash_read(void *buf, uint32_t addr, uint16_t len);

void os_spiflash_program(void *buf, uint32_t addr, uint16_t len);

void os_spiflash_erase(uint32_t addr);

2.2.2 ¥ & Flash 3Bz}

NBEXHRRAVEFES. 5/, X flash I T 7H—SHEE
[flash.h]

/*
* Copyright (c) 2006-2021, RT-Thread Development Team

*

* SPDX-License-ldentifier: Apache-2.0

*

* Change Logs:

* Date Author Notes
* 2021-03-28 12804 the first version
*/

#ifndef APPLICATIONS_FLASH_H_
#define APPLICATIONS_FLASH_H_

#define DATA_ADDRESS_START 0x80000
#define DATA_ADDRESS_END 0x100000

#define SECTOR_SIZE 4096
void FlashWrite(uint32_t addr, const uint8_t *data, size_t len);
void FlashRead(uint32_t addr, uint8_t *data, size_t len);

void FlashErase(uint32_t addr, size_t len);

#endif /* APPLICATIONS_FLASH_H_ */

[flash.c]


https://club.rt-thread.org/u/9560

#include <rtthread.h>

#include "flash.h"

#include <stdlib.h>

uintl6_t os_spiflash_read(void *buf, uint32_t addr, uint16_t len);
void os_spiflash_program(void *buf, uint32_t addr, uint16_t len);
void os_spiflash_erase(uint32_t addr);

static uint8_t buff[SECTOR_SIZE];

uint8_t FlashCheckSectorErase(uint32_t addr, uint8_t *data)
{

uintl6_ti;

FlashRead(addr, data, SECTOR_SIZE);

for(i=0;i<SECTOR_SIZE;i++)

{

if(datali] != OxFF)
return 1;

}

return 0;

uint32_t FlashGetSectorAddr(uint32_t addr)

{
return (addr - (addr % SECTOR_SIZE));

uint8_t FlashWritePage(uint32_t pageAddress, uint8_t *data)

{
uint16_t i;
for(i=0;i<SECTOR_SIZE/256;i++)
{
os_spiflash_program(&data[256*i], pageAddress+256*i, 256);
}
return 1;
}

void FlashWrite(uint32_t addr, const uint8_t *data, size_t len)
{
intij;
if((addr >= DATA_ADDRESS_START) && ((addr + len) < DATA_ADDRESS_END))
{
uint32_t sectorAssress;
uintl6_t writed = 0;
uintl6_t toWrite;



uintl6_t offset;

while(writed < len)

{
sectorAssress = FlashGetSectorAddr(addr);
if(FlashCheckSectorErase(sectorAssress, buff) == 1)
{
os_spiflash_erase(sectorAssress);
}
offset = addr - sectorAssress;
toWrite = ((len - writed) < (SECTOR_SIZE - offset) ? (len - writed) : (SECTOR_SIZE - offset));
rt_memmove(buff + offset, data + writed, toWrite);
if(FlashWritePage(sectorAssress, buff)==0)
break;
writed += toWrite;
}

void FlashErase(uint32_t addr, size_t len)
{
inti,j;
if((addr >= DATA_ADDRESS_START) && ((addr + len) < DATA_ADDRESS_END))
{
uint32_t sectorAssress;
uintl6_t writed = 0;
uintl6_t toWrite;
uintl6_t offset;

while(writed < len)
{
sectorAssress = FlashGetSectorAddr(addr);
if(FlashCheckSectorErase(sectorAssress, buff) == 1)
{
os_spiflash_erase(sectorAssress);
}
offset = addr - sectorAssress;
toWrite = ((len - writed) < (SECTOR_SIZE - offset) ? (len - writed) : (SECTOR_SIZE - offset));
rt_memset(buff + offset, OxFF, toWrite);
if(FlashWritePage(sectorAssress, buff)==0)
break;

writed += toWrite;



void FlashRead(uint32_t addr, uint8_t *data, size_t len)

{

os_spiflash_read(data, addr, len);
}

2.3. WEEERXH
2.3.1.FAL 818

2.3.1.1 {46350 FAL

RT-Thread 2R{46

BH /2 MER

ChineseFontLibrary fal

“?'III

rt-threadh3Z==Eeieita Flash {5 289=LH, =S Flash ig
&#0 Flash £

(L Ixzzzzzx = v1.0.0 (®) RealThread = v0.1.0

Jok Ak @ 1432 LGPL-2.1 ok ko @ 66195 LGPL-2.1

F pak | 8 | 55 TiHa | = Bk

Property Value
anv_memleak: check if there are memleaks
anv_testsuit: minimalist C/C++ unit test framework.
anv_bench: quick-and-dirty benchmarking system for quick prototyping.
w system packages
{F8E GUI 558
Cairo - Multi-platform 2D graphics library
pixman is a library that provides low-level pixel manipulation
lwextd: an excellent choice of ext2/3/4 filesystem for microcontrollers.
partition: A simple partition for block device in rt-thread.
w FAL: Flash &=, B1E Flash E&05E.
RE=r A 0 =Tt
B “fal_cfg.h” BEMTESE
FAL & SFUD EEHER

version

s 08RQOOO0O0 000

2.3.1.2.7F board {4§3zrhghzE fal_cfg.h , F5epdRkamEO,



[fal_cfg.h]

#ifndef FAL CFG_H_
#define FAL CFG_H_

#include <rtconfig.h>
#include <board.h>

[* == = Flash device Configuration */

extern const struct fal_flash_dev ab32vgl _onchip_flash;

/* flash device table */

#define FAL_FLASH_DEV_TABLE \

{ \
&ab32vgl_onchip_flash, \

}

J* == = Partition Configuration */

#ifdef FAL_PART_HAS_TABLE_CFG

/* partition table */

#define FAL_PART_TABLE \

{ \
{FAL_PART_MAGIC_WORD, "flash1", "AB32_onchip", 0, 512*1024, 0}, \

}

#endif /* FAL_PART_HAS_TABLE_CFG */

#endif /* FAL_CFG_H_*/
2.3.1.3.3% fal_flash_ab32vgl_port.c XHHBAUTHS

[fal_flash_ab32vgl_port.c]

#include <fal.h>
#include "flash.h"
#include "rtdbg.h"
#include "dfs_fs.h"
/**
* Get the sector of a given address

*

* @param address flash address
*

* @return The sector of a given address

*/

static int init(void)

{



/* do nothing now */

static int read(long offset, uint8_t* buf, size_t size)
{
size_ti;
uint32_t addr = ab32vgl_onchip_flash.addr + offset;
FlashRead(addr, buf, size);
return size;

static int write(long offset, const uint8_t* buf, size_t size)
{
size_ti;
uint32_tread_data;
uint32_t addr = ab32vgl_onchip_flash.addr + offset;
FlashWrite(addr, buf, size);
return size;

static int erase(long offset, size_t size)

{

FlashErase(ab32vgl_onchip_flash.addr + offset, size);
return size;

const struct fal_flash_dev ab32vgl_onchip_flash =
{
.name = "AB32_onchip",
.addr = DATA_ADDRESS_START,
.len = DATA_ADDRESS_END - DATA_ADDRESS_START,
.blk_size =512,
.ops = {init, read, write, erase},
.write_gran=8

|5

232 FARXHEHRSR

FCcE+TFF DFS X Fatfs



HFREE

P —-
LA FAT
finsh &% DFS Fatfs ulog B
&=
AT 5
() =
AT EFE IwiP POSIX libc
Drivers
o =
=0 Pin sP1 SFUD
| I
=1 ENE 5=+ SDID

2.3.3.90%ak FAL HiE%k Flash ZiEEFR /'

int ab32_flash_mount(void)

{
struct rt_device *flash_dev;
fal_init();
flash_dev = fal_blk_device_create("flash1");
if(flash_dev == NULL)
{
LOG_E("Failed to create flash device!");
return -1;
}
retry:
if (dfs_mount(flash_dev->parent.name, "/", "elm", 0, 0) == 0)
{
LOG_D("Filesystem initialized!");
return O;
}
else
{
if(dfs_mkfs("elm", "flash1") == 0)
{
LOG_D("mkfs ok!");
goto retry;
}
LOG_E("Failed to initialize filesystem!");
LOG_D("You should create a filesystem on the block device first!");
}
return -1;
}

INIT_APP_EXPORT(ab32_flash_mount);

C+t

utest AHEAER

ERHEHL RTC

EEEE

SAL

ymodem

ERIHERL 12C



3. {XRILSIE

3.1.FAL ¥04a4bpkIn , F5epkiEsk

Vs

- RT - Thread Operating System

/AN 4.8.3 build Mar 29 2021

20806 - 2821 Copyright by rt-thread team

[D/FAL] (fal_flash_init:61) Flash device | AB32 onchip | addr:
Px00030000 | len: 0xP0030000 | blk_size: ©OxPPBOR200 |initialized finish.
%1B[32;22m[I/FAL] ==================== FAL partition table ====================x1B
[Em

x1B[32;22m[I/FAL] | name | flash_dev | offset | length |x1B[@m

A TR T T cmmmm e x1B
[©m

x1B[32;22m[I/FAL] | flashl | AB32 onchip | ©x@ocoo0ee | 0x00080000 |x1B[6m
x1B[32;22m[I/FAL] =============================================================X1B
[©m

x1B[32;22m[I/FAL] RT-Thread Flash Abstraction Layer (V8.5.8) initialize success.xl1B
[em

x1B[32:22m[I/FAL] The FAL block device (flashl) created successfullyxl1B[Om
msh />df
disk free: 493.8 KB [ 987 block, 512 bytes per block ]

L ra
[1B=1 )} B

3.2.3{HR(E

x1B[32;22m[I/FAL] The FAL block device (flashl) created successfullyx1B[@m
msh />cd /

msh />1s

Directory /:

msh fiecho "Hello RT-Thread!" rt.txt — .%.EE‘IL_F

msh />1ls -

Directory /:

rt.txt 16

sh /> Vg
nsh />»cat rt.txt /

iello RT-Thread!
LA Al i EFATICR

| P |
Directory /: \
rt.txt 16 B 4
AB32VG1 <DIR> N

msh />



4 e -ﬁlb\g:ln:

1l

AB32VG1 WEBAE 1M byte flash , HL KIS E , EEAREAT LRI, EE2ERF
FrsRRIERER D | REEHIFALCREME, ANIE RT-Thread LR 7T —&£534%F , 51&
BREF K.

+=. i AB32VG1 LAY SD =ik

1. RISi5ER
1.1 FEARE

AE&id RT-Thread Studio BitZ AB32VGL1 {£F SDIO Ikzl SD &<

1.2 RERT4R

RIEGEAE , A&tk EB—E& TF CARD %0



W EBE:

> CPU: AB5301A; (LQFP48 33%, F i 120M, F L% RAM 192K, flash 8 Mbit. ADC
PWM, USB, UART, IIC% %)

S BT

> R FM R

| > i TF Card 1% 11 |

> i USB {1

> NC

> CHEERO(SR CTIA)

> N ADC fi N\ SIS 1]

> /i PWM i S]]

> AR ED AT, ARSI, AR R T

> N IRDA CELARMZICET 1)

> A Reset f%5#E, = ANThFEREE(E O DY e B )

» B R%RGT: 6em*9em

> 1/0 FHERL 2.54MM FRifEl RG] Y, R 2 Arduino Uno B2 E, 5 T &

[REBEAOT :



VCC3V3

TF Card TF3
R14 L1 sm
22R 2 | sp3

SD CMD 3
SDVDD 7| SeMD
™1 SD CLK 5 W
SCLK
%% s VSS
SD DAT 7
i =k
SD DET 9
r 10 CD
— r SHEET

GND e—

TF Card

FFRIRSAVE

L

TEMICGE
N TES
Bl s
. ) =5

Audio=3a
HMESERR
3.5mmEH#]
2]
BaFMiE
TF Card ( 528£)6,J7,)9,J11) B MIC

2. SEiREB

2.1 SETEE

min Xf&-> #iE-> RT-Thread INHQ



§ ¢ &

| BIFEERT-Thread 1 H =
€3 A project with that name already exists in the workspace. |

Project narne: | AB32VG1-5D |

RS D)

D soft\RT-ThreadStudiotworkspacet AR 324G1-50 ESIRD...
(BE -5y ® BT &R

Frigtn : | AB32VG1-AB-PROUGEN "
E SP 5 1 -U-EI S
%ﬂ H mﬁ% ot
RT-Thread : |latest e
RS . ST-LINK e O |SWD e

@ B TN SEHe(P) e

2.2 HAHEE

i RT-Thread Settings 314 , 77 RT-Thread INBEEERME , /S DFS, Fatfs #1 SDIO
IXzh,



B t=sls O =i < BE (2] asE RT-Thread Settings 2
30 e

WAL

http://packages.rt-thread.org/

il

o EIRSE /
CA DFS . & -
finsh #rs DFE Fatfs uleg B C++ SAL
= = A y'5'y
AT &g il P ROsIE libe utest MFEAERE ymodem
Drivers
LS N
= a 1= s 9
&0 Pin Pl SEUD HefHE RTC oA 12C
A L® : 5
BEAE
Ez TEEHE lioeas 5010

£ POSIX B4

«



C) =g O et o BE [ imeE [E9 RT-Thread Settings 22 g mnte [ main.c
3 wiHa

B AL

7RMEEm

ISR

m ./ ==

finsh &g DFS Fatfs ulog B C++ SAL

® =

AT EFif hwil P POSIX libe utest MIFHFESE yrnoderm

Drivers

e =

&0 Pin 3Pl SFUD S RTC iR 12C
O f— L]

«v aEsEE

il TEHEE 1ERES SDIO

A ESIRE | IEEEMH%IN , 4% Onboard Peripheral Drivers Rf Enable SDCARD

.

EIR , {#5AE SDCARD, 4ifg On-chip Peripheral Drivers T Enable SDIO £Bki\A)iE
19, REREFENE,

Detle [CEE o ®E [0 A" [ RT-Thread Settings 52
I Ptz |0 $EME | 56 woim | 2 paf

Property Walue
~ Hardware Drivers Config

w Onboard Peripheral Drivers

Enible Audio Device ]
~ Enable SDCARD
sdio max freq 24000000
~ On-chip Peripheral Drivers
Enable UART
Enable 5010 ]
Enable 1201 BUS (software simulation)[]
Enable P

Enable Watchdog Timer
Enable timer

Enable RTC

Enable ADC

Ensable IRRX(HW or S\W)

oooooo



2.3 X388

EHSUS elm-fat R, TIERCE/G . & applications BR B mnt.c 34, IXANI4
B SD RIEFHFIUYE elm-fat R, TMEHSHER | X mnt.c FRTAEELIE
# . SD YA BIRHRIFAERERT |, IXER LR A STIHERAVRE RS |

i MEEEETERE 2 = <|="=.> =08 B =55 O 2t o EE |2 i5Em 5| RT-Thread Settings [ mntc B
5 25 AB32VG1-i2c-sh1106-oled 1= /*
v S ABI2ZVG1-SD  [Active - Debug] 2 ¥ Copyright (c) 282@-2621, Bluetrum Dewvelopment Team
71 RT-Thread Settings 3
28 Board Information 4 ¥ SPOX-lLicense-TIdentifier: fApache-2.6
5 *
B —itE
)# ! 6 ¥ Change Logs:
> )l Includes ¥
o 7 Date Author Hotes
Vv (= applications g % 2021701721 greedyhae  The first wversion
Lcl_rnain *
9 /
.
= SConscript 11 #include <rtthread.h>
> (= board 12
> (= Debug 13 #ifdef BSP_USING_SDIO
: 14
> libepu
= I 15 #include <dfs_elm.h>
> (= libraries X
v 16 #include «<dfs_fs.h>
? & packages 17 #include <dfs posix.h>
v 1 Gl i) 18 #include “drv_gpio.h®
> [h rteanfigh 16
|4] downloadxm 28 // #define DRY_DEBUG
Z| header.bin 21 #define DBG_TAG “app.card”
# linkJds 22 #include <rtdbg.h>
[#] README.md 23

24- void sd mount (void *parameter)
5

at kST . AN

riscv32-elf-xmaker.exe
|J] rtthreadsm

WHAAES , &% 7 RT-Thread ORISR SE ( https://www.rt-

thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-

manual/filesystem/filesystem.md )

static void readwrite_sample(void)
{
int fd, size;
char s[] = "RT-Thread Programmer!", buffer[80];

rt_kprintf("Write string %s to test.txt.\n", s);

[* LA SEATIT ftextxt SO, A0 RAZSCHFAEAE M QI */
fd = open("/text.txt", O_WRONLY | O_CREAT);
if (fd>=0)
{
write(fd, s, sizeof(s));
close(fd);
rt_kprintf("Write done.\n");


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/filesystem/filesystem.md

/* BLREERETIT ftextaxt ST */
fd = open("/text.txt", O_RDONLY);

if (fd>=0)
{
size = read(fd, buffer, sizeof(buffer));
close(fd);
rt_kprintf("Read from file test.txt : %s \n", buffer);
if (size < 0)
return ;

}
/* FHE] msh @dHIFRT */
MSH_CMD_EXPORT(readwrite_sample, readwrite sample);

static void rename_sample(void)

{
rt_kprintf("%s => %s", "/text.txt", "/textl.txt");
if (rename("/text.txt", "/textl.txt") < 0)
rt_kprintf("[error!]\n");
else
rt_kprintf("[ok!]\n");
}

/* S B msh @A FIFEp */
MSH_CMD_EXPORT(rename_sample, rename sample);

static void stat_sample(void)
{
int ret;
struct stat buf;
ret = stat("/text.txt", &buf);
if(ret == 0)
rt_kprintf("text.txt file size = %d\n", buf.st_size);
else
rt_kprintf("text.txt file not fonud\n");
}
/* FHE] msh ARG */
MSH_CMD_EXPORT(stat_sample, show text.txt stat sample);

static void mkdir_sample(void)

{

int ret;



/* BIEHS */
ret = mkdir("/dir_test", 0x777);
if (ret < 0)
{
/* G H SR */
rt_kprintf("dir error’\n");

}
else
{
/* B H ) */
rt_kprintf("mkdir ok\n");
}

}
/* FHE] msh dp&FEF */
MSH_CMD_EXPORT(mkdir_sample, mkdir sample);

3. Downloaded ;22

B (hRIER AB32VG1 Y I2C sCik) —¢
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e
|

IEMm %) Language TR
§ S0 - § U |somm - p TS v
| DownFile DAsoft\RT-ThreadStudiciwerkspace\AB32VG1 -SD\Debug\rithread.def -lg2 - - B -
0 (i (32 aEe W - S - R ER | Dmk 4060 = BT
[COM3] 2021/6/1 2@:21:34: AP ... 0

[COM3] 2821/6/1 20:21:35: F 15

[COM3] 2821/6/1 28:21:35: F2 F A7 : 214.0 KByte
[COM3] 2821/6/1 208:21:35: A BKEY

[COM3] 28217671 26:21:35: F T &

[OOM3] === o oo mm o m o f ff .
v

- RT - Thread Operating System

FAR Y 4.6.3 build May 31 2821

2p86 - 2621 Copyright by rt-thread team
Hello, world

meh />[I1/50I0] 5D card capacity 3879936 KB.
tound part[@], begin: 65534, size: 3.715GE

msh f>ls

Directory /:

System Yolume Information<DIR>
msh f*mkdir hello

msh f>»cd helle

msh fhello>

E=m coM B2 =

AJLUEH list_device < RILAEZR! sd0 BYERA , AlLAEE FENEHFRE  2EFEREE
A%< readwrite_sample , rename_sample , mkdir_sample , stat_sample , BJLASCIE

S, W , FEISE, SDERENYA , EETAHEXER,
5. ERREE
NMET SDIO KR, TERESRTHROMNIE , BT SD - ATER , BE5TAE

# , ETIEPERRI SRR EEAIEREERE. B NRR | fatfs MHRGTE
SRR,

+=. hiliE5H AB32VG1 Ay IRDA




1. BISi5ER

IRDA &R

11 XEF

ARERIAE linux E IR IRDA BREYTTIE.
1.2 RN E

AB32VGl BRERILIMELGE R RIERIEE T IMZWHRIRKEXRIERIZ PE6 B



[RDA

X

-0
< =0

—i |

IR - VCC3V3
IRDA

GND

J17

PE6 ADCS m [RDA

JUMP

IRDA

MARLTSNT BTG 17 BB E(BOALBREE L),
2. FRIHE

2.1 #JF/F IRDA &tk

7£ RT-Thread Studio =M EE RS %R RT-Thread Settings , ASESEE.
f814--->Hardware Drivers Config--->0n-chip Peripheral Drivers--->Enable IRRX(HW

or SW)



ATLAEERR Enable hardware IRRX & Enable software IRRX,
RT-Thread Settings 2

= pux | @ S | 56 i |

Property Value
v Hardware Drivers Config
> Onboard Peripheral Drivers

~ On-chip Peripheral Drivers
» Enable UART
Enable SDIO
Enable 12C1 BUS (software simulation)
Enable PWM
Enable Watchdog Timer
Enable timer
Enable RTC
Enable ADC

v Enable IRRX(HW or SW)
Enable hardware IRRX
Enable software IRRX

ODREOOO0OOOOE

2.2 BHEELIRMAESHT

LARBAAERD A BIRIIRENSIAE drv_irc STIHHITREEE.

static void _irrx_hw_init(void)
{
/* TGS ERIRREGTE] PE6 %/
GPIOEDE |= BIT(6);
GPIOEPU |= BIT(6);
GPIOEDIR |= BIT(6);

FUNCMCON2 |= Oxf << 20;



FUNCMCON2 |= (7 << 20);

rt_memset(&_irrx, 0, sizeof(_irrx));

/S WRIE 32K B IM FEIRRGEEE IS
IRRXERRO = (RPTERR_CNT << 16) | DATERR_CNT;

IRRXERR1 = (TOPR_CNT << 20) | (ONEERR_CNT << 10) | ZEROERR_CNT;

/S HPREFET 32K BIFT A 75 A N BT P HE A Er P RIS AL S XTI B s Y
EH/ %/
#if IR32KSEL_EN

CLKCON1 &= ~BIT(5);

CLKCONL1 |= BIT(4);

IRRXCON |= BIT(3);

#endif

/* TIELTIPERIF BT FEREL )/
rt_hw_interrupt_install(IRQ_IRRX_VECTOR, irrx_isr, RT_NULL, "irrx_isr");
/* (BEEETIMARLIIMFET 7/

IRRXCON = 0x03;

TRHLT FMR AR IE R BB RS R B R L, S RN S e I /MR
static void irrx_isr(int vector, void *param)

{

rt_interrupt_enter();



/" RIRBEZWEIEAILS A
if IRRXCON & BIT(16)) {
VA5 -5 e
IRRXCPND = BIT(16);
/* ML IR AT E ras I EIHIEE 7/
_irrx.addr = (uint16_t)IRRXDAT;
_irrx.emd = (uintl6_t)(IRRXDAT >> 16);
/* FICEISN IR RERE 32 bit %/

_irrx.cnt = 32;

/" HIRIE Y BV SR FEI T i RIS HIRKE )
if IRRXCON & BIT(17)) {
IRRXCPND = BIT(17);

_irrx.cnt = 0;

rt_interrupt_leave();

Hl5e 7 BB RVLL I NR R, BB R EUA-RRIBRYLLINR AN #04a L AN R RT AR R EER B2
ART EFENRES:

static void _irrx_hw_init(void)

{



GPIOEDE |= BIT(6);
GPIOEPU |= BIT(6);
GPIOEDIR |= BIT(6);
/* 1 PE6 RENENHFRT,
FUNCMCON2 |= Oxf << 4;
FUNCMCON2 |= (7 << 4);
rt_memset(&_irrx, 0, sizeof(_irrx));
/* HREHIERTE 3 Y/
timer3_init();
}
static void timer3_init(void)
{
/* KL E IR F TR PEEREL %
rt_hw_interrupt_install(IRQ_IRRX_VECTOR, irrx_isr, RT_NULL, "irrx_isr");
TMR3CNT =0;
/* REmEAYERRE 110ms %/
TMR3PR = TMR3_RCLK*110 - 1;
/" BEEAEE 3 LIFFERN BT, RN LFFEUR FIELGAT#5% Y

TMR3CON = BIT(8) | BIT(7) | BIT(5) | BIT(2) | BIT(1) | BIT(0);

}
FEAHAIRITERSE 3 BREEERR 110 ms B2IXHMEESE IR FIMNY T, EH
A92 NEC 88



Modulation

Logical 1" Logical "0"—
i 56+ D6 Uz -+ 560us
: 225 ; 112

The NEC protocol uses pulse distance encoding of the bifs. Each pulse is a 560us long 38kHz carrier burst (about 21 cycles). A logical '1" fakes 2.25ms
to transmit, while a logical "0" is only half of that, being 1.125ms. The recommended carrier duty-cycle is 1/4d or 1/3.

- 1|D|D|1|1|D|1|DT|E|E|T|T|ﬁ T|ﬁ |1|1|D|1|D|D|Dﬁ|ililﬁlilﬁ|ﬁ|ﬁ|
LSB MSELSE MSELSE MSEBLSE M5B
1 4.5 dd dd Command Command——»

The picture above shows a typical pulse train of the NEC protocol. With this protocol the LSB is transmitted first. In this case Address $59 and
Command §16 is fransmitted. A message is started by a 9ms AGC burst, which was used to set the gain of the earlisr IR receivers. This AGC burst is
then followed by a 4.5ms space, which is then followed by the Address and Command. Address and Command are fransmitted twice. The second
time all bits are inverted and can be used for verification of the received message. The total fransmission fime is constant because every bif s
repeated with its inverted length. If you're not inferested in this reliakility you can ignore the inverfed values, or you can expand the Address and
Command to 16 bifs each!

Keep in mind that one extra 360us burst has fo follow atf the end of the message in order fo be able fo determine the value of the last bit

110 ms——+—— 110 me—— - ———110 ms——»———110 ms——

I
Command Repeat FRepeat " Repeat Repeat

HRIE NEC thMRYRAE B—IEuEER A 110 msHE EEE#ATIZE 0 71 2
18 1 WA HPIEE 1 JINATHESEFRIREIERY 2.25ms. FIRHEEE 0
XM AR NS EFRYESEEFE 1.12ms.

ERAERDIEN TRt R

static void irrx_isr(int vector, void *param)

rt_uint32_t tmrent;

/* R I TR Tt
if (TMR3CON & BIT(17)) {
/* TERTEE 3 AR, T B =R T R VTSR FRIFF4ETE]
TMR3CNT = TMR3CNT - TMR3CPT;

/* ICRIERHIE I 1 LF T 2085 7/



tmrent = TMR3CPT;
/BRI S Y
TMR3CPND = BIT(17);
/I ERTHIR L ERYEEE LY ms Y/
tmrcnt /= TMR3_RCLK;
} else if (TMR3CON & BIT(16)){
/* HIRERE Tt AP A &g Pl i 40E Y 110 %/
TMR3CPND = BIT(16);
tmrent = 110;
} else {

return;

/* HIRELICRT 32 1 L B IEERENT TN 08 7/
if (irrx.cnt == 32) {
/AR VTHIFG LT G A TG BIE 5, AP A Ze B E L MBIFTAE 7/
if (tmrent >=10) && (tmrent <= 12)) {
/S IEEEEWHIRE
_irrx.rpt_cnt = 0;
} else {
_irrx.rpt_cnt += tmrent;
/St APRITBUEEET 108, 7 E4580T, ia @ BEFEK Y/
if Cirrx.rpt_cnt > 108) {
_irrx.rpt_cnt = 0;

_irrx.cnt = 0; //ir key release



}
return;
/* AIERITEILE 7ms (K HPAZTBELS [ ETERIIFAEIM
} else if ((tmrent > 7) || (tmrent == 0)) {
_irrx.rpt_cnt = 0;
_irrx.cnt = 0; //ir key message started

return;

/A TN ERT

_irrxemd >>=1;

_irrx.ent++;

/* HIERERVTHIFT 1 LFGAYERTIT 30 2, 58I > = 2ms XTI SN EZ a4
wE 1Y

if (tmrent == 2) {

_irrx.cmd |= 0x8000;

/* RIREI LA ERIECE N 16 wHICEFIEFIEAT 16 bit FIHUHER %/
if (irrx.cnt == 16) {

_irrx.addr = _irrx.cmd; //save address data
} else if (irrx.cnt == 32) {

if ((rt_uint8_t)_irrx.cmd > 96) {

_irrx.emmd = NO_KEY;



}
2.3 ftigfese

TR T IINRRIERS IS R RS — R T SIS RN A EIEE Kin
FTENHSK BRI AR R B P IR R A RIS S (EF TEN K.
NI R BRI test_irda apSUKLIINK) , BARES,(&iEFE
BERERAESE drv_irrx.c H):

static void test_irda(void)

{
while (1)
{
if Cirrx.addr!=0|| _irrxxmd !'=0)
{
rt_kprintf("cmd=%hx addr=%hx\n", _irrx.addr, _irrx.cmd);
rt_memset(&_irrx, 0, sizeof(_irrx));
}
rt_thread_mdelay(100);
}
}

MSH_CMD_EXPORT(test_irda, test irda sample);

BB EHREMR rtthread.bin EFHIE] windows SATSRMNSLEBLARINZLME, R
Z AB32VG1 mh ERFHERILINERRE (BE TV ),



Ho “.ll“ AG.lIlI

& Hisense TV /7
— —
s o
R N
) )

— N/
— __
123 Menu Expand
) S )\
1 2 3
S —__ \____ J
) S )
4 5 6
—__ - SR
) T  S—
7 8 9
e A . S C—
AR S "
Y, 0 D




MHAERAE msh TRAGS test irda Z /R T —MIEATLARRXI R AYEE:

[cOMA] 2021/6/8 11:51:09: HE T £

[COMA] = mmmmm o
[D/drv.irrx] irrx 1nit success

[I/1I2C] I2C bus [i2c1] registered

N/

- RT - Thread Operating System
AN Y 4.0.3 build Jun 2 2021
2006 - 2821 Copyright by rt-thread team

Hello, world

msh />

test_irda

msh f>test irda

cmd=1 addr=feBl

cmd=1 addr=Tfdez

cmd=1 addr=tc@3

cmd=1 addr=f986

cmd=1 addr=Tfa@5

cmd=1 addr=ThB4

cmd=1 addr=f708

3. ERRE

RETEREIATTE RT-Thread Studio ECELT N AR BRMHLIIMERGRERITTIE.

MMET NEC BILISMMNAF RN ERT 25 R SCI AR IR AL BT SIMS S HY,

4+, PEESH AB32VG1 EAY Audio

Lk



AR AB32VG] S5t , MPIEB Flash SEBX Wav SSHITIERY | iEisHISIn

iRl
1.2 {RIRNR

FERMRIRE— 3.5mm RIEEN , EOREEEHA DAC HHI—PE= XA
REFETIRE

A3¢’ﬂ31ﬂ Rl -Thread -
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2
20F/ 10V
AUDIO ~2 ||]+ VOUTRP
v _5 2 | MICIN
~3 ||]+ VOUTLP
1 ¢l
LINE-OUT 220F/ 10V
}5\(—\ C25] | 102 FMANT
J_ 220nH I
L6
100nH @&
AGND

AUDIO

I
I
|
i
-
i
I
|

O SIS -

9. B#A 16 {usz{kE DAC FIFNE

10. IFRESIMEQ @TY , x5 8. 11.025, 12, 16, 22.05. 32. 44.1 F148khz i

11. 4 @EMIFEEREY MUX,

12. XUEE MIC BRESHIA.

1& 16 i ADC RYESImAFEIDER.

13. BA 90dB {SIRLLRYSMRES LIRS ADC,




14. BMEEZIREESR DAC , # 95dBSNR |, HEH AR HIH,

1.3 FRERHE

N

R1=Thread S!! Downloader.
tudio exe

IREZFE : RT-Thread Studio : ZiEjiss

TEHFES : Downloader: 25k

2. HRiR A
2.1 fmMETHE

R Xf-> F&-> RT-Thread TNE &M


https://ab32vg1-example.readthedocs.io/zh/latest/experiment.html#id1
https://ab32vg1-example.readthedocs.io/zh/latest/experiment.html#id2

% workspace - art_pi_factory_1/modules/OLE/oled.c - RT-Thread Studic

THE | REE ERG =OM SmN ERW HEE EGR S0W  EEH)
FFE(N) Ale+Shift+N » 7] RT-Thread Nano HE
T s Jl;;ﬁtﬁﬁ = @at_device.h @at_device_ecZD.c [ oled.c
() crlew [ BERL.
Z2EEFAL Ctrl +Shift+W Convert to a C/C++ Project (Adds C/C++ Nature)
) g B3 EOREER GET_PIN(H,11)
. SERe.. puaese GET_PIN(H,12)
LEEEE Ctr+Shift-s | (€] B0 -
P GRS
[§ MEtEaETe
@ %
E(M)... F2 T_NULL;
B=Cic(e) I -
& o , |0 HEO - e *prE)
SRS > (11
& FTEIP)... crl+p | 12
By SAD.. 13
i SHO). 14=void oled_init(void)
JEHER) Alt+Enter i: {
SRR > 117 time_msg = rt_mg_create("time_oled", 4@, 1@, RT_IPC_FLAG_FIF
SHiE 18 sig_msg = rt_mg_create("time_oled", 48, 1@, RT_IPC_FLAG_FIFO
BHX) 19
[ SConscript 20 oled_thread = rt_thread_create("OLED", oled_thread_task,e, 2
(= packages 21 if (oled_thread)
(&= rt-thread [4.0.3] 22 {
& riconfigh 23 rt_thread_startup(oled_thread);
[#] README.md o4 1 - - -

R T ARMRAIINE |

Rk {IIBE(EIL

&

amE WUD BAM W

, FEATAZE

(= R - S=H O EAT FURSL 3 - HR

L TS 2% =8

o wmns
EEERT Thread i H

WAEAER, BART. Threadliz, WE—TTEE

=R
&

OBTER

@BTTEE

R

8se: (105

a5 WEIR

od: |latest

G

AB32VG1-A8-PROUGEN

~| ®a: swo v

BETERT,

R IEFREIRIFF &R ( AB32VG1 ), ifFid
WAL T

ARFTE,

4EE WHMCU AmIzve)

w2a
tatt

' WM ABSIVGTE2D RISV SHM)
© 68 120MHz
o 7 ol BB Flash,

B SREA HENET, ERESNEE, ROKTE,

152K8 SRAM

3. WatkhDog. UARITS. SPTZ. 1. SDIOL. SPOIFT. 1257 USHFS'. ACIEAHER

#0: T MOl
' USA Type-& BLT: USB-0TG 178 s 0
» mircoSD M 545 SO FHR
& Aechino B: 571, 12C
o W B
* RGE LED

- manual
{2 ABI2VGY User Mamsal AB32VG1 PROUGEN

- register YEL
[ ABI2VGY Register A132VG 1 Regiter

- schamatic
() ABI2VG1 Prougen Schomatie V1 0 ABI2VG1 schemstic

- sheet

[ AB3ZVG1 DataShest ARIZVG! Datachest

IR RE—

XfFEF3 RISC-V &
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| B RT-Thread SDKSHES — m} X
st
SDKEEE
EFF Ful W f=7uy ~
> [ % STM32L053-ST-NUCLEQ Mot installed
> [ % STM32L412-ST-NUCLEQ Mot installed
> [ % STM32L431-HOLDIOT-BEZ Mot installed
> [ % STM32L432-ST-NUCLEQ Mot installed
> [ (2 STM32L452-ST-NUCLEQ Not installed
> [ 2 STM32L475-ATK-PANDOR. @ Installed
b > [ (2 STM32L475-ST-DISCO Not installed
> [ (2 STM32L476-ST-NUCLEQ Not installed
| > [ 2 STM32L496-NOTIONI-ALI- Not installed
> [ (2 STM32L496-ST-NUCLEQ Not installed
> [ 2 STM32WB55-ST-NUCLEO Not installed
v [ 2 Synwit
> [ 22 SWM320VET7-SYNWIT-SV Not installed
v e
> [] % AM3358-TI-BEAGLEBONE Not installed
> [ 2% TM4C123G-TI-LAUNCHPAI Not installed
> [ % TM4C129X-TI-DK Not installed
v [] (% Other
> [] % BLANK-PROJECT-TEMPLA Not installed
~ [m] Q, ToolChain_Support Packages RT-Thread Studio ToolChain Support Packages
> [] 2 GNU Tools for ARM Embed: @ Installed
v (% RISC-V-GCC
£ 10.1.0 (2020-09-10) 80.7 MB Installing released v10.1.0
> [ % ARM-LINUX-MUSLEABI Mot installed
v [] 4% Debugger Support Packages RT-Thread Studio Debugger Support Packages v
FEERA.. i i
]
| IETE FEERR https://gitee.com/RT-Thread-Studio-Mirror/sdk-toolchain-RISC-V-GC Ex=A=
. Y
1]
RAETIMERIR , HABM
B workspece - RT-Thvesd Studic - 8 x
WHE) WRED R 0D RN WX TEP EHE BO0W waH
= LR S -H RS E A 3 Ra- H-ks e || | (G o it
Bifipg oo "0 g =n
1 P
SRR Throad NanaSH
ey
Bew >
BAD
EREOSTFN
Show n Local Terminal >
Ll Qe
E >
wezan. »
BAD-
[
mivn
saTa 5 I
BVDTR > Pon 2 =
e
5
Doms 0 ’ AEE|zB-O--0

Log Caracle
Operaticn complated 5
done!

riscvbt-unknown-elf-o % -+ Code Analysis read.bin
riscved-unknown-elf-s >

- friscy32-alf-xmaker N
friscvi2-elf-xmaker N

done!

riscved-unknown-elf-o AvEnter  |read. bin

riscvbd-unknown-elf-3 1 o
.friscud2-elf-xmaker -b rtthread.xm
- frizcyaz-elf-xmaker -b download.xm

5 A2 AUDIO TEST
—

#Zl) MCU->RISC-V ToolchainsPat

, BCE Tool RN | TEERA %\ & FEIRTERIZ



th

WM % % fi #H \RT-ThreadStudio\repo\Extract\ToolChain_Support_Packages\RISC-V\RISC-V-
GCC\10.1.0\bin

[+ AB32_AUDIO_TEST &/EHE o X
A
RISC-V Toolchains Paths =1 =
H > R Configure the location where various GNU RISC-V toolchains are installed. The values are stored in the workspace (not in the project). They are used
4 WEEE for all build configurations of this project, and override the workspace or global paths.
ﬁféglfﬁ Toolchain name: [GNU MCU RISC-V GCC
3 o/ ERE
> C/C++ BH Toolchain folder: |D:\RT—ThreadSludiD\repo\Exlrad\Too\Chain_Supporl_Packages\RlSCV\RISC—V—GCC\WJ‘U\bin HE(B)... xPack...
> C/C++ 1R
~ MCU
5 Build Tools Path
pyQCD Path
1
o

RISC-V Toolchains Pat

ST-LINK Path

n

u

u P N HREHAED) REF(A)
n®@ ] B

TrEE RO B RREERSEREAINIRE |, BAMEMRIT , Rd/EFER

WiE—T , WIRERAOT

B workspoce - AB32 AUIDIC_TEST /applications/mein.c - RT-Theod Studic - 8 x
0 WED FRD END SN &R IHe 560 e0w eAw
] || 2 | ] we

- R EQD BRSNS MBI G
e B% © =0 | Brenen SAREew "= 8
S ABI2 AUDIO.TEST [Active - Debug] 1=/ RT-TheeadSiudiclworkspacAB32_AUDIC, TES Tyrtcanfig preinch
Ki-Throed Setings 2 = Copyright (c) 20820-2021, Bluetrum Development Team treadh
2 Board rformation 3l = o boardh
= ;f::u 4 = SPDX-License-Identifier: Apache-2.8 # meiniveid) it
* (& applications 5 "
i) mainc 6 * Change Logs:
7 * Date Author Notes
8 * 2020/12/10 greedyhao  The first version
9 =
18
115 /5%

12 * Notice!
13 * All functions or data that are called during an interrupt need to be in RAM.
download.am 14 * You can do it the way exception_isr() does

15 */

16
e e 17 #include <rtthread.h>
B vosdsmn 18 #include "board.h" Panz M| f=n

19
20-int main(void)
21 {

22 uint32_t cnt = @;

23 uint8_t pin = rt_pin_get("PE.1");
24
25 rt_pin_mode(pin, PIN_MODE_OUTPUT);
re i SR Y L P L P =T -
Demic ¢tEEE-R2e-ar=n
COT Buid Cansole [AB32 AUDIOTEST)
e e e o T mpp e -

Linikin,
riscuid-unknown-<1f-abjcopy -0 bin
PescvEs -unknown-¢1F-abjaump -seurce.

‘rtthresd elf" “rithresd.bin®
hesders --demangle - Line-numbers --wide “rtthresd.elf” » “rethresd.lse”

FAscvEs-unknaun-eLf- areatsberkeley “rtthread.elf”
ect  dars  bas  dee  hex FL
153862 ® 7164 23626 35es2 retheead.elf

Jpre_bala.sh
Phscyda-alf-nmaker -b rethread mm
2t: 160 k8

xthre

save = .+ successtul
FEScuI- 01T ke

b domnlond.

18:24:32 Build Finished. § errocs, § warnings. (took 10s.96%ms)
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RIETCIRGE |, AT RS T !

2.2 RT-Thread Studio fig&g Audio

mif RT Thread Setting ->

IR

e || s | ] e
-8

B% 770 e |EIRT-Thesd setings ¢ S0 ExAn
Active - Debug] ey FRFTR,
\ SO
epen—
= [ o=
[ nconfigh
B rckgh ek 8 ves s o B o s
¥ header.bin |? m L = 4
3 finklds = = = o &
[%) README.md AT WP [ POSIX e utest WEER ymadem
B o . s o r-o
= o = G
ac = " o - Jr—
[
o> - E [
L BT T SDIO
D i bl #~@-cg-=0
g Canssle
Operation completed successfully -
done!
riscebd-unknown-elf-objcopy -0 binary rtthread.elf rtthread.bin
riscvéd-unknown-elf-size rtthread.elf
.friscvi2-alf-wmaker -b rtthread.xm
.friscv32-elf-umaker -b download.xm
doral
riscvéd-unknown-e1f-objcopy -0 binary rtthread.elf rtthread.bin
riscvéd-unknown-elf-size rtthread.el:
.friscv3d2-elf-wmaker -b rtthread.xm
.friscv32-elf-xmaker -b download.xm
—
ST I b I — /\Ih
Rkl multibutton, wavplayer, optoarse =
~ ~
B =Had SHN BEQ TEP =R S0 EE5H
TANBIEAS I ®MYBiIO -
G v = B | [dmainc |EI*RT-Thread Settings 5 =0 g
TEST  [Active - Debu ot
TET 1 ol 35w
Settings
‘mation
multibutton wavplayer optparse
Add o play PP
i)
pt
o BEIREE
-
- c g B —
o]
- finsh &4 DFs Fatfe uleg B Cer SAL
m o & «
= g FrisT Y y'o'y
d AT i Iwip POSIX libe utest MEHER ymodem
amaker.sxe Drivers -
om E_E =i -

REEZEE -> #ARMGE -> REERNRGE



optparse & WavPlay B4 , FItk optparse #A-EE wavplayer 4%k , B
wiftE, optparse HEREZRRAMAMEBGSSE , RATRITE X IFRIGETERET
1T, FTLAFIB RERCE WavPlay 3B4-EHI1T

wavplayer wav BHGE L%

B workspoce - AB32 AUDIG, TESTKeonfy KT Thread S - 8 x
O WD R B0 SN aRe 180 S50 e0w e
BErE@ 8 s%0 S S ieB RGO ]| 2| [Rhe] e
e mmeaR B% *= 8 [Amene |EIRI-Thead Setings =8 Exmz =n
v S ABI2 AUDIO_TEST  [Active Debug) [ TRFER.
1 RT-Thread Sestings -
n Boord ekormsion ropery Vel -
o —inm  RT-Thread online packages.
3 s 107 et f things
v & appleesons cecuty peckages
8 moine [
. R
SConseript Opanaw: Open-Sounce Machine Vision =]
mupd o Bghtweight POF, X5, and £ baok viewer O
STeritis  STamWin package fo i hresd D
- musTc player lor waw e play and record =)
 Enable suppart or play =
Toeploy derce rame . i _—
v soppors o revord AR, ERESEER o
Verion tnes B
gty .
PDFGen: Simple C POF Writer/Generation library [=]
The Helx MP3 Decoder. [ I
nureGUX 5] =) -
rthreadaom touchgbe 8 tuchgf packge for r-theesd. D ey El #=8
N s ool package for reed D
Tl et
ertem pacagn
esiphees! ioraces and deivers v
TR ————
Dome = i b B~ -]
Log Corscle
Operation completed successfully -
done!
riscvéd-unknown-elf-objcopy -0 binary rtthread.slf rtthread.bin
Fiscvbd-unknown-e1F-size rithread el
L friscv32-elf-xmaker -b rtthread.xm
.friscy32-elf-xmaker -b download.xm
dore!
Fiocvbd-unknown-e1F-objcopy -0 binory rtthread.elf rtthread.bin
riscvéd-unknown-elf-size rtthread.elf
.friscv32-elf-xmaker -b rtthread.xm
.friscv32-elf-umaker -b download.xm
—
Lg% >Enable Audio Device {#gg
M~ BE
By iR @MIEIS TS
2 = A & main.c [/ RT-Thread Settings 2 ¢ romfs.c ¢ mntc ¢ wavplayer.c i) event async.c = B BExRE
- - FHFEIR.
W&‘viﬂ#‘:.ﬁﬁé FED)
Property Value
v Hardware Drivers Config
 Onboard Peripheral Drivers
> Enable Audio Device
Enable SDCARD O
~ On-chip Peripheral Drivers
> Enable UART
Enable SDIO O
Enable 12C1 BUS (software simulation)[]
Enable PWM O
Enable Watchdog Timer O
Enable timer O
Enable RTC O
Enable ADC O
Sw

5 [hardware-drivers-config1]

>

Bt EREREn o B



® multibutton SIBRGELLEE

B workspece - AB32,AUDIO_TEST/Kconfig - RT-Thread Studic

- 8 ox
THE MR SRD D00 BN WRy DED EHE BO0W WEAH
BrER &S -4%iQssSs-ie0~-A - ]| @ | el W&
& mE e SRR O [ p—p——— "0 ExAu =n
G5 AB32 AUDIO TEST  {Active - Debug] [P e FWFER,
i RT-Thesad Satlings .
0 Board eformaticn fr— ™ B
- spsem packages
5 s periphers varies and drvers
“ & spphcations A1 parkages
B mainc o ——
[ mnts besw: & smal, simple and fast €SV llbrary written In pure ANSI €8S that ean resd and write €5V data.[]
Stonscipt optpare:  publc domain, poriabie, reswran, embaddabl, geopt.Fes option parer.
& board Famie: A portable sasl-tims compestsion lbaary (8]
& Debug e 20: A ek st of the LZO resl-ime data comprasson brary o
& Facpu QuickLZ:Fast data compression Shrary [
& LIMA: A i o
& rtrusd o Evert<ivn butio o for embecided
8 reonfigh Version viig v
) downlosdam
headerin =
2 fnkids Canfestvak A e softwase CANopen framework
I READMEmd 25k general purpose data compression library RERHT R
R — ieizip: sip maripudadion brary [= . = o5
rvesdam des eaciace e tcesd 2 & e F
TiyFeames Sarial communicaton pretacol. D
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#include <dfs_fs.h>
#include "dfs_romfs.h"

int mnt_init(void)

{
if (dfs_mount(RT_NULL, "/", "rom", 0, &(romfs_root)) == 0)
{
rt_kprintf("ROM file system initializated!\n");
}
else
{

rt_kprintf("ROM file system initializate failed!\n");


https://ab32vg1-example.readthedocs.io/zh/latest/_downloads/c80ffd3057bc4e3e621c37859aec34f0/romfs.c

return 0;

}
INIT_ENV_EXPORT(mnt_init);

PAJSTE applications T2 event_async.c X , IWE TARMTERS :

[/

#include <rtthread.h>

#include <rtdevice.h>

#include "board.h"

#include <multi_button.h>

#include "wavplayer.h"

[1FEBESRER

#define BUTTON_PIN_O rt_pin_get("PF.0")
#define BUTTON_PIN_1 rt_pin_get("PF.1")
/¥R

#define NUM_OF_SONGS (2u)

PR g Ak

static struct button btn_0;

static struct button btn_1;

staticuint32_tcnt_0=0;
staticuint32_tcnt_1=0;
/15 RAGFR
static char *table[2] =
{

"wav_l.wav",

"wav_2.wav",

void saia_channels_set(uint8_t channels);
void saia_volume_set(rt_uint8_t volume);

uint8_t saia_volume_get(void);

IRIEIENRE

YIAE RS L)
static uint8_t button_read_pin_0(void)

{
return rt_pin_read(BUTTON_PIN_O0);



static uint8_t button_read_pin_1(void)

{
return rt_pin_read(BUTTON_PIN_1);

% 0 BIEEREL

//3%%8E 0 [R1H eR 4L
static void button_0_callback(void *btn)
{

uint32_t btn_event_val;
btn_event_val = get_button_event((struct button *)btn);

switch(btn_event_val)
{
case SINGLE_CLICK:
if (cnt_0==1) {
saia_volume_set(30);
lelse if (cnt_0 == 2) {
saia_volume_set(50);
lelse {
saia_volume_set(100);
cnt_0=0;
}
cnt_O++;
rt_kprintf("vol=%d\n", saia_volume_get());
rt_kprintf("button 0 single click\n");
break;

case DOUBLE_CLICK:
if (cnt_0==1){
saia_channels_set(1);
lelse {
saia_channels_set(2);

cnt_0=0;
}
cnt_0++;
rt_kprintf("button 0 double click\n");
break;

case LONG_PRESS_START:
rt_kprintf("button 0 long press start\n");



break;

case LONG_PRESS_HOLD:
rt_kprintf("button 0 long press hold\n");
break;

}

i 1 BIEREL

/4% 1 [E] R R
static void button_1_callback(void *btn)
{

uint32_t btn_event_val;
btn_event_val = get_button_event((struct button *)btn);

switch(btn_event_val)

{

case SINGLE_CLICK:
wavplayer_play(table[(cnt_1++) % NUM_OF_SONGS]);
rt_kprintf("button 1 single click\n");

break;

case DOUBLE_CLICK:
rt_kprintf("button 1 double click\n");
break;

case LONG_PRESS_START:
rt_kprintf("button 1 long press start\n");
break;

case LONG_PRESS_HOLD:

rt_kprintf("button 1 long press hold\n");
break;
}



AT 55 AR
static void btn_thread_entry(void* p)

{
while(1)
{
/* 5ms */
rt_thread_delay(RT_TICK_PER_SECOND/200);
button_ticks();
}
}
ki 2L
static int multi_button_test(void)
{
rt_thread_t thread = RT_NULL;
/* Create background ticks thread */
thread = rt_thread_create("btn", btn_thread_entry, RT_NULL, 1024, 10, 10);
if(thread == RT_NULL)
{
return RT_ERROR;
}
rt_thread_startup(thread);
/* low level drive */
rt_pin_mode (BUTTON_PIN_O, PIN_MODE_INPUT_PULLUP);
button_init (&btn_0, button_read_pin_0, PIN_LOW);
button_attach(&btn_0, SINGLE_CLICK, button_0_callback);
button_attach(&btn_0, DOUBLE_CLICK, button_0_callback);
button_attach(&btn_0, LONG_PRESS_START, button_0_callback);
button_attach(&btn_0, LONG_PRESS_HOLD, button_0_callback);
button_start (&btn_0);
rt_pin_mode (BUTTON_PIN_1, PIN_MODE_INPUT_PULLUP);
button_init (&btn_1, button_read_pin_1, PIN_LOW);
button_attach(&btn_1, SINGLE_CLICK, button_1_callback);
button_attach(&btn_1, DOUBLE_CLICK, button_1_callback);
button_attach(&btn_1, LONG_PRESS_START, button_1_callback);
button_attach(&btn_1, LONG_PRESS_HOLD, button_1_callback);
button_start (&btn_1);
return RT_EOK;
}

/TS INE R GEHT86R 1



INIT_APP_EXPORT(multi_button_test);
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[sdadc_test.c]

#include <rtthread.h>
#include <rthw.h>
#include <rtdevice.h>
#include "api_sdadc.h"
#include "ab32vgl hal.h"

#define SDADCSIZE 256

4
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utest MiLHESE ymodem
RIHEHL RTC PAHEHL12C
BHERE



#define SOUND_DEVICE_NAME  "sound0"  /* Audio &4 */
static rt_device_t snd_dev; /* Audio W E&HINN */
rt_mg_t sdadc_mq = RT_NULL;

/**
* @brief mono to dual
*
* @param channel O:left channel 1:right channel
* @param dual_buf
* @param mono_buf
* @param len
*/
RT_SECTION(".irg.dsp")
static void music_data_mono_2_dual(uint8_t channel, void *dual_buf, void *mono_buf, uintl6_t len)
{
uintl6_ti;
uint8_t *bufl = (uint8_t *)mono_buf;
uint8_t *buf2 = (uint8_t *)dual_buf;
for (i=0; i< (len/4); i++) {
buf2[i*4] = bufl[i*4 + channel*2];
buf2[i*4 + 1] = bufl[i*4 + 1 + channel*2];
buf2[i*4 + 2] = bufl[i*4 + channel*2];
buf2[i*4 + 3] = bufl[i*4 + 1 + channel*2];

RT_SECTION(".irq.sdadc.str")
const char dbg_str[] = "notice %d\n";

RT_SECTION(".irq.sdadc")
void sdadc_dma_notice(enum sdadc_msg msg)

{
uint8_t buf = (uint8_t)msg;
rt_mgq_send(sdadc_mq, &buf, 1);

RT_SECTION(".irq.sdadc")
void sdadc_isr_wrapper(int vector, void *param)

{
rt_interrupt_enter();
sdadc_isr();
rt_interrupt_leave();
}

void sdadc_test(void)



rt_err_t ret = RT_EOK;

rt_uint32_t *sdadc_ptr = RT_NULL;

sdadc_ptr = rt_calloc(SDADCSIZE, 4);

if (sdadc_ptr == RT_NULL) {
rt_kprintf("No memory\n");

rt_uint32_t *dual_ptr = RT_NULL;

dual_ptr = rt_calloc(SDADCSIZE, 4);

if (dual_ptr == RT_NULL) {
rt_kprintf("No memory\n");

snd_dev = rt_device_find(SOUND_DEVICE_NAME);
ret = rt_device_open(snd_dev, RT_DEVICE_OFLAG_WRONLY);
if (ret == RT_EOK) {

rt_kprintf("sound0 open successful\n");

struct rt_audio_caps caps =

{
.main_type = AUDIO_TYPE_OUTPUT,
.sub_type = AUDIO_DSP_SAMPLERATE,
.udata.config.samplerate = 44100,

2

rt_device_control(snd_dev, AUDIO_CTL_CONFIGURE, (void *)&caps);

sdadc_mq =rt_mgq_create("sdadc", 1, 16, RT_IPC_FLAG_FIFO);
if (sdadc_mq == RT_NULL) {
rt_kprintf("No memory!\n");

sdadc_set_channel(CH_MICLO);
sdadc_set_sample_rate(44100);
sdadc_set_gain(14 << 5);
sdadc_set_dma_samples(SDADCSIZE);
sdadc_start((void *)sdadc_ptr);

rt_hw_interrupt_install(IRQ_SDADC_VECTOR, sdadc_isr_wrapper, RT_NULL, "sdadc_isr");
uint8_t mq_buf =0;

#define SIZE_MUL (2u)
while (1) {



if (rt_mq_recv(sdadc_mq, &mq_buf, 1, RT_WAITING_FOREVER) == RT_EOK) {

if (mq_buf == MSG_SDADC_LHALF_DONE) {
music_data_mono_2_dual(0, dual_ptr, sdadc_ptr, SDADCSIZE*SIZE_MUL);
rt_device_write(snd_deyv, 0, dual_ptr, SDADCSIZE*SIZE_MUL);

} else if (mq_buf == MSG_SDADC_LALL_DONE) {
music_data_mono_2_dual(0, dual_ptr, sdadc_ptr + SDADCSIZE/2,

SDADCSIZE*SIZE_MUL);

rt_device_write(snd_dev, 0, dual_ptr, SDADCSIZE*SIZE_MUL);

}
MSH_CMD_EXPORT(sdadc_test, sdadc_test);
[api_sdadc.h]

#ifndef API_SDADC_H__
#define API_SDADC_H__

/**

* @defgroup SDADC_Channel

*@f

*/
//left sdadc channel config
#define CH_AUXL_PA6 0x01 //AUXLO(PAG) -> left aux ->sdadc left channel
#define CH_AUXL_PB1 0x02 //AUXL1(PB1) -> left aux ->sdadc left channel
#define CH_AUXL_PE6 0x03 //AUXL2(PE6) -> left aux -> sdadc left channel
#define CH_AUXL_PFO 0x04 //AUXL3(PFOQ) -> left aux -> sdadc left channel
#define CH_AUXL_VOUTLN 0x05 //VOUTLN ->left aux ->sdadc left channel
#define CH_AUXL_MICL 0x06 //MICL(PF2) ->leftaux ->sdadc left channel
#define CH_AUXL_MICR 0x07 //MICR -> left aux ->sdadc left channel
#define CH_AUXL_VOUTRP 0x08 //VOUTRP -> left aux ->sdadc left channel
#define CH_MICLO 0x0c //MICL(PF2) ->left mic ->sdadc left channel
#define CH_MICL1 0x0d //MICR -> left mic  -> sdadc left channel

//right sdadc channel config

#define CH_AUXR_PA7 0x10 //AUXRO(PA7) -> right aux -> sdadc right channel
#define CH_AUXR_PB2 0x20 //AUXR1(PB2) -> right aux -> sdadc right channel
#define CH_AUXR_PE7 0x30 //AUXR2(PE7) -> right aux -> sdadc right channel
#define CH_AUXR_PF1 0x40 //AUXR3(PF1) -> right aux -> sdadc right channel
#define CH_AUXR_VOUTLN 0x50 //VOUTLN -> right aux -> sdadc right channel
#define CH_AUXR_MICL 0x60 //MICL(PF2) ->right aux -> sdadc right channel
#define CH_AUXR_MICR 0x70 //MICR -> right aux -> sdadc right channel
#define CH_AUXR_VOUTRN 0x80 //VOUTRN -> right aux -> sdadc right channel

#define CH_MICRO 0xc0 //MICR -> right mic -> sdadc right channel



#define CH_MICR1 0xd0 //MICL(PF2) ->right mic -> sdadc right channel
/**
* @}

*

*/

#define CHANNEL_L  OxOF
#define CHANNEL_R  OxFO

/**
* @defgroup SDADC_Message
* @
*/
enum sdadc_msg {
MSG_SDADC_LHALF_DONE = 1,
MSG_SDADC_LALL_DONE,
MSG_SDADC_RHALF_DONE,
MSG_SDADC_RALL_DONE,

Yok
* @}

*

*/

/**
* @brief  Set the SDADC channel.
%
* @param  channel This parameter can be a value of @ref SDADC_Channel
* @return int

* 0: OK
* -1: ERROR
*/

int sdadc_set_channel(uint8_t channel);

/**

* @brief  Set the SDADC sample rate.

%

* @param sample_rate support 48000, 44100, 38000, 32000, 24000, 22050, 16000, 12000, 11025,
8000.

* @return int

* 0: OK
* -1: ERROR
*/

int sdadc_set_sample_rate(uintl6_t sample_rate);



/**
* @brief  Set the SDADC gain.

*

* @param  gain Analog gain will only be set before the SDADC works.

* [16:5] analog gain. Range from 0 to 23. Step is 3DB.(-6db ~ +63db)
* [ 4:0] digital gain. Range from 0 to 31. Step is 3/32 DB.(0db ~ +3db)
* @return int

* 0: OK

* -1: ERROR

*/

int sdadc_set_gain(uint16_t gain);

/**
* @brief  Set the SDADC DMA samples.
*
* @param  samples
* @return int

* 0: OK
* -1: ERROR
*/

int sdadc_set_dma_samples(uint1l6_t samples);

/**
* @brief  Get the SDADC channel.

*

* @return int channel
*/

int sdadc_get_channel(void);

/**
* @brief  Get the SDADC sample rate.

*

* @return int sample_rate
*/

int sdadc_get_sample_rate(void);

/**
* @brief  Get the SDADC gain.

*

* @return int gain
*/
int sdadc_get_gain(void);

/**
* @brief  Get the SDADC DMA samples.



*

* @return int samples
*/

int sdadc_get_dma_samples(void);

/**
* @brief  Start the SDADC.

*

* @param  rx_buf The SDADC DMA buffer address.
* @return int

* 0: OK
* -1: ERROR
*/

int sdadc_start(void *rx_buf);

/**
* @brief  Close the SDADC.

*

* @return int

* 0: OK
* -1: ERROR
*/

int sdadc_exit(void);

/**
* @brief  Will be called when SDADC DMA done.
* It needs to be in RAM and reimplemented.

*

* @param  msg This parameter can be a value of @ref SDADC_Message
*/

void sdadc_dma_notice(enum sdadc_msg msg);

/**
* @brief  The SDADC DMA interrupt. Need to be registered.
* It needs to be in RAM and registered.
%
*/

void sdadc_isr(void);

ttendif



3. {CRIISIE

TEAEINE | BIAMIRE<S sdadc_test, #EETA mic IHEERIEA
BB S . WIAEIZERTEHRRT |

. AT LAITE B SiiERY

-

T8(T) FE(H)
W 8Bl -9 USB | ES - b FlE - |B &R

Language =10

COM5] 2821/6/26 9:48:47: F{4it ...
COM5] 2021/6/26 9:48:48: Jf ifi

COM5] 2021/6/26 9:48:48: A i % KEY
COM5] 2021/6/26 9:48:48: JF i F &

2806 - 2821 Copyright by rt-thread team
Hello, world
msh >
sdadc_test
msh >sdadc test |

sound® open successful

Sk COM B2

[
E
[COM5] 2021/6/26 9:48:48: §iJ¥ ki /h: 168.5 KByte
[
[
[

T Bah

DownFile DART-ThreadStudio\rtthread.dcf - B - - Bl -
n = o (Fan aEH HEE - Qe - PER DEs 708 % g
T3 A

COMS] === === === mmmm = e m e
[\ |/

- RT - Thread Operating System

/1N 4.9.3 build Jun 26 2021

4 . lE\gE

AB32VG1 (§EBAE AUDIO ThE, I HTE RT-Thread Studio 424t T X F M RERISCRE, 3R

ARSI RS R AR AR A A

+75. BEESR AB32VG1 iy WIFI {&Eh




AEET RT-Thread Studio E2& AB32VGl E E4MZ UARTL |, 8% at device
-8 WIFI &3

1.2 {&IRT4E

{$8F AB32VGL FHAAR(MESR | &7 AB5301A (LQFP48 %, 4 120M , A
FERL RAM 192K, flash 8 Mbit , ADC, PWM , USB , UART , IIC &R )
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1.3 FFRBAMF

RT-Thréad S Downloader:

QUdio] =X

R

THTE

2. FHB

: RT-Thread Studio : ZaEhks

: Downloader: Za&stiz

2.1 FETE

iy SCHE-> #reEE-> RT-Thread I H #2544

[ workspace - art_pi_factory_1/modules/OLEfoled.c - RT-Thread Studio
R FHE ERG B SmN BRA) WEE ETR S0W)  EEH)

BN ARESRRING] (R Thesd Nano 58
i . .
i > % EAEE ] at deviceh €] at device ec20.c [@ oled.c
=) crlsw O AR
2FEFAL) Ctrl+Shift+W Convert to a C/C++ Project (Adds C/C++ Nature)
ﬁﬁgs) Ctrl+S ffﬂ;ﬁ GET_PIN(H,11)
. BFHA). e GET_PIN(H,12)
SHEEFE) Cirl+Shift+S
FED DRES:S
NSRS
V). -
7 EREM).. F2 T_NULL;
& RHFE Fs Hfh(O)... Cirl+N 1— *pr'g)_;
BEERBEEAV) > - -
& fIEEP).. Ctrl+P
P SAD..
i SHO). 14=void oled_init(void)
BER) Alt+Enter {
SERLIEZIAM) > time_msg = rt_mq_create("time_oled", 4@, 1@, RT_IPC_FLAG_FIFI
S sig msg = rt_mq_create("time_oled", 4@, 10, RT_IPC_FLAG_FIFO
BHX
SConscript oled_thread = rt_thread_create("OLED", oled_thread_task,®, 2
> (= packages if (oled_thread)
» = rt-thread [4.0.3] {
> A rtconfig.h .
rt_thread_startup(oled_thread);
[ README.md n N

PR TIFRRWINE, HE TREAT, EERAMEHBIMIT AR (AB32VGL), iff

AR BANBE %, F BT A @ Al 3


https://ab32vg1-example.readthedocs.io/zh/latest/experiment.html#id1
https://ab32vg1-example.readthedocs.io/zh/latest/experiment.html#id2

&
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& oS % v= o =8 ExAn O Gl
@ agaz 60,858 xR,
& wams o
UEERT Thread 1] ) MEE g FERUEAE : s CHY EEMCU 3151 ) Exmaminy
EATRES, BERT TheadliT, AE—1F7
B2.G1 8 TR SERET, ERESIRSE, ROTIVE.
Project name: 4832 5010 TEST] ] it
B mRamonm) 2 e 0z s 3
OART-The e g mm o P PSR VAR Flach, 182KB SRAM
+ IFRE 20-50w
= TSR * R TiorE20PS, WOop LTS 2. I, SO0, S, 25, USBS™, ADCORASEE
o RS S Use
o TR G
= - Ry —
+ USB Type-A 30 USB-0TG 88
85 [105 v o mircesD N S SO R | &=
o Ardine 00 591 126
am. [weTn ~ o 1o B, B2
+8c81ED
RT-Thread - |latest g
~ manuat
wm [srun -] =o:[sw g
[ AB2VG1 User Mamual 4552451 PROUGEN
~ ragisur
Qe 2 [ ABS2VG1 Register AS32UGH1 Regiter B-o--o
o fermete - schematic
[ AB32VG1 Prougen Schematic V10 AD32VG1 schematic
- theat
@ k@ i (1 AB32VG1 DataShest 4532061 Datssheer
s 0% ISERT TN TR T
EE: WARE K O e B e T HAE, AE BN
EE: AL RISC-V it )7 THEE, (£ SDK & H s T3 A4k
| B RT-Thread SDKSHES — m} X
i
SDKEEE
E=t Fuh HE =r ~
» [ % STM32L053-5T-NUCLEQ " Not installed
» [ % STM32L412-5T-NUCLEQ " Not installed
» [J 2% STM32L431-HOLDIOT-BEA " Not installed
» [ % STM32L432-5T-NUCLEQ " Not installed
» [ £ STM32L452-5T-NUCLEQ " Not installed
» [ £ STM32L475-ATK-PANDOR @ Installed
i » [ £ STM32L475-ST-DISCO " Not installed
» [ % STM32L476-5T-NUCLEQ " Not installed
| » [ £ STM32L496-NOTIONI-ALI " Not installed
» [ % STM32L496-5T-NUCLEQ " Not installed
» [J % STM32WB55-ST-NUCLEC " Not installed
v [ 2 Synwit
» [ £% SWM320VETT-SYNWIT-SV " Not installed
~[OJeEmn
> [ 2 AM3358-TI-BEAGLEBONE " Not installed
> [ 2 TM4C123G-TI-LAUNCHPAI " Not installed
> [ 22 TM4C129X-TI-DK " Not installed
~ [] 2 Other
> [ % BLANK-PROJECT-TEMPLA™ " Not installed
~ W%, ToolChain_Support_Packages RT-Thread Studio ToolChain Support Packages
> [ % GNU_Tools_for ARM_Embed: @ Installed
v (% RISC-V-GCC
£ 10.1.0 (2020-09-10) 80.7 MB " Installing released v10.1.0
> [ 2 ARM-LINUX-MUSLEABI " Not installed
~ [] % Debugger Support Packages RT-Thread Studio Debugger Support Packages v
=EERA. i
|
IEfE MRS hitps://gitee.com/RT-Thread-Studio-Mirror/sdk-toolchain-RISC-V-GC ErAE

A IH 2R, R



B workspace - RT-Thread Studio
THE RRE SRD BUD RN SRy TS0 E6E BOW WEH

“o Emmw
e

RRER
Buld Targets

=3

Log Console nRaRsaEa

dona! L]
riscusd-unknown | MsmmEmeny.
Run §/C++ Code Anslysis
‘HaIE

AT

If rtthread.bin  »

Ariscy32-elf-x
L frizeviz-alf-m

Confinure

o] e

& AB32 5010 TEST
—

3] MCU->RISC-V ToolchainsPat , Bt & Tool FIIREE, 7EBA 223547 B N p g2
o ow ¥ N

B \RT-ThreadStudio\repo\Extract\ToolChain_Support_Packages\RISC-V\RISC-V-
GCC\10.1.0\bin

> AB32_SDIO_TEST #1/EiE O x

S TESETE RISC-V Toolchains Paths Ero~- >
> BB Configure the location where various GNU RISC-V toolchains are installed. The values are stored in the
TRiEE

workspace (not in the project). They are used for all build configurations of this project, and override
mBEsIA the warkspace or global paths.
BT/ EERE

» CfC++ EM
S CfC++ tHE Toolchain folder: |D:\RT-ThreadStudio\repo\Extract\ToolChain_SupF SEEE).. *Pack...
v MCU

Build Tools Path
pyOCD Path
OJEMLL D

Toolchain name: |GNU MCU RISC-V GCC

RISC-V Toolchains Pa
SEGGER J-Link Path
ST-LINK Path

< N REEUAED) RIFE(A)
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RRE SHD WO

AT Thewad Settiegs
. Board Ieformation

* 2020/12/1@

& rithread = Notice!

[ reomfigh
dounloadam
header.bin

17 #include <rtthread.h>

= All functions or data that are called
® You can do it the way exception_isr()

| [Ric] » wst
8 A EpR e R o0
- U OART- TheaadStidionworkspace B2 SDIO_TESTyicorig pesinch
Team U athoendh
o bowdh

* SPDX-License-Identifier: Apache-2.8
Change Logs:
Date Author Notes
greedyhao  The firs

during an interrupt need to be in RAM.
does

18 #include "board.h" Peaw e
19
28-int main(void)
21
2 uint32_t cnt = 8;
23 uint8_t pin = rt_pin_get("PE.1");
24
5 rt_pin_mode(pin, PIN_MODE_OUTPUT);
se P S PPPR v
i I=Rle@-0-=0
¢ "rtthresd 14" “rethresd bin®
“hesders --desangle --line-nusbers --wide “rtthread.elf" > “rtthread.lst”
cley “rethresd.elf"
hex Flenane
o 7eiee e asesz recheead.elf
in

o rrenvesd.m

det* successtul

!

16:62:99 Build Finished. § erroes, § warnings. (took 7s,0dms)
a5 w, 18: 1

G ETCIRER, T LRESER T !

2.2 RT-Thread Studio Bt &E&EiE WIFI

mih RT-Thread Setting -> ZHIN4E,

RT-Thread {46
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[ RT-Thvead Setings
NErg
R
v & appleations
SConsript
e  BseE \\
Debug
o O
Bbvaries ke
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domrlosd i arEem
headectin Drivers
ks
5 READMEmd -
b rscua2 e amaker.ese A%
rhvesdam ~
 cubemaes 0O
@ om0
@ sTMazizE R &
[
Log Console
Opening and parsing File]
e : rtthred
Size 131536
Address : 9x0800Q
Erasing memory correspond
Erasing internal memory
Download in Progress:
Progress: 96
Progress: 100%

File download complete

Time elapsed during download operation

Error: Unable to r mcut

RUNNING Prograsm
Add

©x5000000
Application is running

Start operation achieved successfully
. W5t 4088ms .

00:00:03.875

1825 at_device -> =AM
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G DM

RT-Thread g0 [aaeie 0 O T I

B/ 1ER

at_device © B
AT BIHETRIRE B EEm)

(® RealThread =v204
ok ok) @ 82676 LGPL-2.1

[B1Z] RT-Thread Setting AHEIKHE -> [REGFARE

2 8 [ mainc [EZ] *RT-Thread Settings &2

e wiHE
at_device
18 B
EEES
i
BETE
BIEREE
> e
finsh &% DFS Fatfs ulog B C++ SAL
=
AT EFE IwiP POSIX libe utest MR ymadem

EFECE R E{ERE ESP8266 , AIRACE I IEIERY WIFI BFRFERNE RS

P iEIC D
B [&maine | [EI*RT-Thread settings 3 S B FExAR Build Ta

T Pat | s | 36 ik | I FHFETA.

>

Property
v AT i8#: RT-Thread THARIGER] AT EHORERTH

BIE M26/MC20

FEIT EC20

Espressif ESP32

v 5E ESPB266
RS

v G
WiFi $5ID jeck wifiEZfR
Wik &8 123456789 wifiz=sig
AT EFEEEER uartl wrERn
BUET TSR BEEEE

RealThread RW007

SIMCom SIMB00C

SIMCom SIM76XX

Notion MW31

‘WinnerMicro W60X

Aj-Think A9G

Quectel BC26

lens wicran

FTHERE

HOROOOR ¢

w
<]

ljooooooo

RREE , ERES R YMRIRENFAY UARTL



8 [£] main.c *RT-Thread Settings &2

£ i@ e 38 el | D
u

Property Value
~ Hardware Drivers Config
> Onboard Peripheral Drivers
~ On-chip Peripheral Drivers
v Enable UART

<]

> Enable UARTO

> Enable UART1
Enable UART2

Enable SDIO

Enable 12C1 BUS (software simulation)

Enable PWM

Enable Watchdog Timer

Enable timer

Enable RTC

Enable ADC

Enable IRRX(HW or SW)

[€]

OoooOoOoooono

EcEZehkfa Ctrl + S (RFECE | ERECENRT

B =8 ¢ main.c [ RT-Thread Settings 52

A a0 s e me|

=8

Property Value
v BEENEF
> GRS IPC
v GEF UART SE3Eam2s
ERES O DMA B,
BE RCBMERN
8 CAN SEEIEF
A HWTIMER 2B
ERSEEEET R CPU BT
A 12C BEENEF
Using ethernet phy device drivers
A PIN SERANEF
&M ADC

0
~

E]HDDDDD

kt

Using DAC device drivers

R PWM BEREF

A MTD Nor flash SEENEF

A MTD Nand flash SEEET

A PM (RIRERE) REENEF
€ A RTC AEMERIEF

) EEssraRsvmzITe SR1es SHe.

Lmm fas Oens = D

Log Console

9= Axm %
FERFEIA.

® Build Targets

i

Progress: 96%
Progress: 108%
File download complete
Time elapsed during download operation: 08:00:03.875
Error: Unable to reset MCU!
RUNNING Program ...

Address: : @x8000000
Application is running
Start operation achieved successfully
it Hal: 4088ns.

RiF— MUB |, IRERE , BEEZTh



B =8 ¢ main.c [ RT-Thread Settings 52

a
A a0 s e me|

Property Value
v BEENEF
> GRS IPC
v GEF UART SE3Eam2s
ERES O DMA B,
BE RCBMERN
8 CAN SEEIEF
A HWTIMER 2B
ERSEEEET R CPU BT
A 12C BEENEF
Using ethernet phy device drivers

FERFEIA.

0
~

ogooooo

A PIN SERANEF
&M ADC
Using DAC device drivers EEET

B PUM EEEDES
&M MTD Nor flash SRR

&M MTD Nand flash BEEMEF
PV (RREE) RENDET _|
A RTC EEERER

< ) >

@ FrEsnHaBEnFsTR BH1es FHe.

=D

Lmm fas Oens = D

Log Consele

Progress: 96%

Progress: 106%

File download complete

Time elapsed during download operation: 08:00:03.875
Error: Unable to reset MCU!

it fEAd: 4088ms.

3. {XHBISIE

Y®1¥5ehk , FJF Downloaded T#:28 , 1B1Z download TEAERAY.dcf X4 ( 35—
REFRRIBEALRESROW ), FEEN , mEFRE |, B—TMRFLEMIRETE
2R

msh >ping www.baildu.com

32 bytes from 36.152.44.95 icmp seq=08 time=51 ms
32 bytes from 36.152.44.95 icmp seq=1 time=25 ms
32 bytes from 36.152.44.95 icmp_seq=2 time=23 ms
32 bytes from 36.152.44.95 icmp seq=3 time=31 ms
msh >

EER RO, ENRGSTT , JLIEE 8266 At , XBERE—MRER
K70 8266 EW4F at ZAERIIAL | [ABEAK , BEEULUEREEN NEEN

VS

- RT - Thread Operating System

AN 4.8.3 build Aug 15 2821

2886 - 2828 Copyright by rt-thread team

[I/sal.skt] Socket Abstraction Layer initialjize success.
[I/at.clnt] AT client(V1.3.1) on device uart i T SUCCESS.
msh >[I/at.dev.esp] esp@ device wifi is disconnect.
[I/at.dev.esp] esp® device wifi is connected.

[I/at.dev.esp] esp@ device network initialize successfully.
[Efat.clnt] execute command (AT+CIPDNS CUR?) failed!




BEE—TERMOGER

msh »ifconfig

network interface device: esp@ (Default)
MTU: 1564

MAC: 2c 3a ed @c @87 84

FLAGS: UP LINK_UP INTERMET_UP DHCP_DISABLE
ip address: 192.168.43.235

gw address: 192.168.43.1

net mask : 255.255.255.8@

dns server #@: 2.8.8.8

dns server #1: 8.08.8.8

ping — NEEMt

msh >ping www.baildu.com

32 bytes from 36.152.44.95 icmp seq=8 time=51 ms
32 bytes from 36.152.44.95 icmp seq=1 time=25 ms
32 bytes from 36.152.44.95 icmp seq=2 time=28 ms
32 bytes from 36.152.44.95 icmp seq=3 time=31 ms
msh =

— e

1
4. EP/ELE
AETEAVER RTT Studio ELE at B FEE wifi i&R , REE]|NEEFTLL
EEEE O IREE , FE at fIfEE , WEEHEBNE 8266 YRt IEIRS
APP #¥IWAHEET , TMHEELRNFINT LA Fish RIS SITER |, HEEAIRE

{£F 8266 tRiMITHEE , MMRFEESINRENENFEB CREER WA at KGR
EO5eRIEe
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1.1 FERF

AZEETF AB32VGL {9 DIY {ERZ SETRRS , (HF RC522 sHftask
EEIC S, FESHEBRRENEEE , SER-ELMEREIET , TE-EE
AERHENASET , BT SD EH - EEEERWI ESEEAE , S
£ OLED [ E BRAARI-E SR , AEBTE finish KRR IR RIOHTEIE,

2 RRNE

2.1 fE{H4HRY

1104 MTRTESIEE , GURTESSE
G773 5 S FISKIAN IC ££2

OLEDFE ~ —--mmmmmmmmmmee BRA A ESWIEEA

UARTO B[] ----nmmmmmmmmmmmev finish &% , AILBAGSEE LIRS
Y S S , BEiEiE

RC522 &tk FaR{ttEl SPI 5 AB32VGL &S , (FESIM :

SDA  ---------- PFO
SCLK ---------- PEO
MOSI ---------- PF1
MISO ---------- PAS

OLED F{ERtrittaEl 12C 5 AB32VGL #1T@1T , {EFRE M :

2.2 gt
BRI EEER T RC522 IRFLAR SSD1306 IR%h , Erh RC522 IREhEE .8
H9IRE , SSD1306 IXFNAR EAthIREhFF XN A



ssd1306

HEFIREE
& -
finsh &< DFS Fatfs ulog BE C++ SAL
(a]) =
AT EAE wiP POSIX libe utest METIEE ymodem
Drivers -
=0 Pin i SFUD bl RTC il t2c
o L
e T e SDIO EFEE
— - U e —
I ot | B4 | 56 Suitt | Bl
Property Value
~ Hardware Drivers Config
v Onboard Peripheral Drivers
Enable Audic Device ]
w Enable SDCARD
sdio max freq 24000000
w (On-chip Peripheral Dirivers
v Enable UART
Enable UARTO
Enable UART1 ]
Enable UART?Z ]
Enable SDIC
w Enable 12C1 BUS (software simulation)[~]
12C1 scl pin number 16
12C1 sda pin number 15
Enable PWM

Enable Watchdog Timer
Enable timer
w Enable RTC
Using internal clock RTC
Enable ADC

OREOOO

BIEFEEED NATIINEER |

1.UID RSiZH , IEl RS | BRSBEBMEAIEL UID IREAE |



2.UID S48 |, #rRS5 SD RPEFHEANRSEEFE . fofiE OLED FRE
RYESFH 3 BEZFT , AMFEER NO H=LNT ;
3.0LED BEERHaIHTE ;

4 Finish Riga] LUHT IRERFHERE | —HA 10 MapRiHTER , BlifapdT™ T

NEB :

RO T IONERR - UID REEENLIE. UID &b IR4FE. OLED RREefEf] UID £556
IHEEER | R EEREF. N IZREERS , £ SD T HEHRRESER | RIS
KU B TAYE , —HONNSE  AE

Directory /:

System Volume Information<DIR>

record.txt 228 = FHRI-EICSE
manage card.bin 4 e GFREHERE
common_card.bin 4 e FirEE =
comcardtime.bin 4 FrudTaE)
msh />

7E Finish AT 10 MR T IR RANEE |
1 — R ERELAR BA A

{5l : date 2021 0511 23 33 30
2.search_is_common_card---------- B rEEAEER

{51 : search_is_common_card 777ed460
3.search_is_manage_card------------ B RSEANEER+R
{5l : search_is_manage_card 777ed460
4.read_opentime------------------------ EEEE T THYE]

{5l : read_opentime 08001600

5.set_opentime--------------------------- IREIE{TRYIE]



15 : set_opentime 08001600
6.delete_manage_card---------------- =R =
5] : delete_manage_card 777ed460

7.delete_common_card-------------- fHlpRE B

{5 : add_common_card 777ed460
9.add_manage_card----------------- IEINEERR
{5 : add_manage_card 777ed460

delete_all_card---------------------- MR RS
3 {CH3IEIIE

fRIFFERF |, 1BiY Downloader.exe #{4HITIER FE , <AL, 3B% LED W TLAKR
OLED B EISEIET , TREEIE , bR AEE , TB{T7EIR. 1 finish &

iR TEn SHYBIELESRANT



& Downloader v1.9.7 — O x
I8(M #E(H) Language =T
@S0 - § use |ES - p T -~

DownFile |D:\prcugramms\ABSEVG“DoorLock\Debug\rtthread.dcf | - P
I EE i (E2E a5 HEE - Qe - FEE OBk 4503 =K iEF=E

mkts - format disk with file system ~

mkdir - Create the DIRECTORY.

pwd - Print the name of the current working directory.

cd - Change the shell working directory.

rm - Remove(unlink) the FILE(s).

cat - Concatenate FILE(s)

mv - Rename SOURCE to DEST.

cp - Copy SOURCE to DEST.

1s - List information about the FILEs.

date - get date and time or set (local timezone) [year month day hour

min sec]

search_is common_card - whether card is common card

search_is_manage_card - whether card is manage card

read_opentime - read_opentime

set _opentime - set open time

delete_manage_card - delete manage card

delete common_card - delete common card

add_common_card - add common card

add_manage_card - add manage card

delete _all card - delete all card

msh /> v

FERk COM B hEE

TRIEAT P . T T TWITITANET BEXEELT T TR ey . A SIS T an =7 0wy HE
® finsh ZRiREIRIIMIR | WIXIEEA BEIER(ER% IR

NS

- RT - Thread Operating System

/N 4.9.3 build Jun 9 2821

2006 - 20821 Copyright by rt-thread team
Password for login:

RC522 Init Success

[I/SDI0] SD card capacity 15159296 KB.

found part[8], begin: 4194304, size: 14._464GBE

Sorry, try again.

Password for login: #*¥%%%kx
Sorry, try again.

Password for login: *¥¥%%xX
msh fﬂ

* T RSEGNEERFTS



msh /»>add manage card 777ed468
Add Manage Card Success!

msh />

msh />

search_is common_card

search_is manage card
msh />

SEET TS omaETTeEE—Tard
msh /»search_is manage card 777ed460
This Card is Manage Card!

msh />

delete_manage_card

delete common_card
delete all card

msh />

ol ote monoos coud

msh [>delete manage card 777ed468

Delete Manage Card Success!

msh /»search_is manage card 777ed468
This Card is not Manage Card!

msh />

°* HiRSEGNEER

msh /»search_is common_card 319ef142
This Card is Common Card!

msh />

delete manage card
delete common_card
delete all card
msh />

n_card

msh />delete common_card 319ef142
Delete Common Card Success!

msh />
search_is common_card
search_is manage card
msh />

search is common card

msh />search _is common_card 319eft142
This Card is not Common Card!

X s
TSI 7 7

o RE. 1EEIAYE



set _opentime
m5h-f>5et_npentime pEapR1608
Set Open Time Success!

msh />

read opentime

msh />read opentime
pentimE:EE:BE—ZE:EE

o IEIN. MEFEER

msh />add common_card c7t39c68
Add Common Card Success!

msh /»

delete manage card
delete_ common_card
delete all card
msh />

dalate common cand

msh I>Eelete_znmmnn_card 777ed468

Delete Common Card Fail!
| i

S

® ZHVRIRICR



& Downloader v1.9.7 —

]

d X

Directory /:
System Volume Information<DIR>

record.txt 494
manage card.bin 4
common_card.bin ]
comcardtime.bin 4
msh />

msh [f»cat record.txt

Fri Jan 29 ©8:80:26 2821 c7f39c68 ER
Fri Jan 29 ©8:13:27 20821 927336b ER
Fri Jan 29 ©8:13:38 2821 c7139ce@ 0K
Fri Jan 29 ©8:18:58 2821 f927336b ER
Fri Jan 29 ©88:18:57 2021 c7f3%9c68 0K
Fri Jan 29 ©8:19:083 2821 777ed460 0K
Fri Jan 29 ©8:19:08 2821 f927336b ER
Fri Jan 29 ©88:19:12 2021 777ed468 0K
Fri Jan 29 ©8:19:19 2821 c7139c60 OK
Fri Jan 29 ©8:19:25 2821 c7f39ce8 OK
Fri Jan 29 88:19:32 20821 t927336b ER
Fri Jan 29 ©8:19:34 2821 f927336b ER

COM7 TFFaELD COM B34 T

] IEBM #EH Language EMN
I § 20 - § UsB [3ES - p THE -
DownFile C:\Users\86714\Desktop\AB32VG1\DoorLock\Debug\rtthread.dcf R gy~
I EE BN (F2E sy AEFE - GEt - FEE OBk 13164 S iE=E
comcardtime.bin 4 ~
msh [/>ls

™

= | LR R ' L =

o =, EENATE

msh />date

Fri Jan 29 88:13:24 20821 msh />
msh /»date 2821 B 89 22 B2 88
msh />date

Wed Jun 9 22:82:83 20821 msh />

4 EHRE
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3. FRHRH
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T TH : Downloader.exe

4.2 FRiEE

4.1 ImMETH=

1. ¥JFF RT-Thread Studio /4 ;

2. BE"~E"->"FE"->"RT-Thread IH" ;


https://www.bilibili.com/video/BV1e54113742/

3. EHERBEEREFEET AR ;
4. EFREFFRMR , 158 BSP f5rE5sk BISSh AT I e

4.2 /REIHS

1. BWERE pwm.c il : ( tbHBSER https://club.rt-
thread.org/ask/article/2636.html| I TEB IR IME RS )

ttinclude <rtthread.h>

ttinclude <rtdevice.h>

#define PWM_DEV_NAME "tSpwm" /* PWM & LR */
#tdefine PWM_DEV_CHANNEL 1 /* PWM JiE */
struct rt_device_pwm *pwm_dev; /* PWM & EIHE */

rt_uint32_t pulse=0;

rt_uint32_t liangdu[]={188,0,64,84,106};

ALIGN(RT_ALIGN_SIZE)

static uint8_t PWM_Thread_Stack[1024];

static void PWM_Thread_Entry(void *para);

static struct rt_thread pwm_thread;

rt_uint32_t period, pulse;

void Pwm_Init(void){
period = 200; /* JEEE */
pulse = 0; /* PWM ik %5 £ {EL(0 - 1000) */
pwm_dev = (struct rt_device_pwm *)rt_device_find(PWM_DEV_NAME);
RT_ASSERT(pwm_dev != RT_NULL);
[* BB PWM ARk R R */
rt_pwm_set(pwm_dev, PWM_DEV_CHANNEL, period, 188);
[* AEREBLE */
rt_pwm_enable(pwm_dev, PWM_DEV_CHANNEL);

static void PWM_Thread_Entry(void *para){
Pwm_Init();
while(1)
{
rt_thread_mdelay(1000);

int Pwm_Thread_Init(void){

rt_thread_init(&pwm_thread, "pwm_thread", PWM_Thread_Entry, RT_NULL,
&PWM_Thread_Stack[0], sizeof(PWM_Thread_Stack), 10, 10);


https://club.rt-thread.org/ask/article/2636.html
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rt_thread_startup(&pwm_thread);
return 0;
}
INIT_APP_EXPORT(Pwm_Thread_Init);
int ledadd(void)
{
if(pulse == 4)
{
pulse = 4;
}
else pulse ++;
pwm_dev = (struct rt_device_pwm *)rt_device_find(PWM_DEV_NAME);
rt_pwm_set(pwm_dev, PWM_DEV_CHANNEL, 200, liangdu[pulse]);rt_kprintf("now is %d\n",pulse);
rt_pwm_enable(pwm_dev, PWM_DEV_CHANNEL);
}
MSH_CMD_EXPORT(ledadd, ledadd sample);
int ledabate(void)
{
if(pulse == 0)
{
pulse =0;
}
else pulse -;
pwm_dev = (struct rt_device_pwm *)rt_device_find(PWM_DEV_NAME);
rt_pwm_set(pwm_dev, PWM_DEV_CHANNEL, 200, liangdu[pulse]);rt_kprintf("now is %d\n",pulse);
rt_pwm_enable(pwm_dev, PWM_DEV_CHANNEL);
}
MSH_CMD_EXPORT(ledabate, ledadd sample);
int ledoff(void)

{
pulse = 0;
pwm_dev = (struct rt_device_pwm *)rt_device_find(PWM_DEV_NAME);
rt_pwm_set(pwm_dev, P?WM_DEV_CHANNEL, 200, liangdu[pulse]);
rt_pwm_enable(pwm_dev, PWM_DEV_CHANNEL);

}

MSH_CMD_EXPORT(ledoff, ledoff sample);
int ledon(void)

{
pulse = 4;
pwm_dev = (struct rt_device_pwm *)rt_device_find(PWM_DEV_NAME);
rt_pwm_set(pwm_dev, P?WM_DEV_CHANNEL, 200, liangdu[pulse]);
rt_pwm_enable(pwm_dev, PWM_DEV_CHANNEL);

}

MSH_CMD_EXPORT(ledon, ledoff sample);



2. WENE pwm.h IIF : (AMEB5EES% 8 https://club.rt-
thread.org/ask/article/2636.html )

#ifndef APPLICATIONS_PWM_H_
#define APPLICATIONS_PWM_H_

#ifdef BSP_USING_T3_PWM  //timer3 [ pwm K428
#ifndef T3_PWM_CONFIG

#define T3_PWM_CONFIG \
{
.pwm_handle = TIM3_BASE, \
.name ="t3pwm", \
.channel =0 \

}
#endif /* T3_PWM_CONFIG */

#endif /* BSP_USING_T3_PWM */

#ifdef BSP_USING_T4_PWM //timerd ] pwm KA %%
#ifndef T4_PWM_CONFIG

#define T4_PWM_CONFIG \
{ \
.pwm_handle =TIM4_BASE, \
.name = "t4pwm", \
.channel =0 \

}
#endif /* T4_PWM_CONFIG */

#endif /* BSP_USING_T4_PWM */

#ifdef BSP_USING_T5_PWM  //timer5 ] pwm K4-2%
#ifndef T5_PWM_CONFIG

#define T5_PWM_CONFIG \
{ \
.pwm_handle = TIM5_BASE, \
.name ="t5pwm", \
.channel =0 \

}
#endif /* T5_PWM_CONFIG */

#endif /* BSP_USING_T5_PWM */

#ifdef BSP_USING_LPWMO  // pwm HFEERASS 0
#ifndef LPWMO_CONFIG
#define LPWMO_CONFIG \

{ \


https://club.rt-thread.org/ask/article/2636.html
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.pwm_handle = PWM_BASE, \
.name ="lpwmQ", \
.channel =0 \
}
#endif /* LPWMO_CONFIG */
#endif /* BSP_USING_LPWMO */

#ifdef BSP_USING_LPWM1  //pwm HFERR AR 1
#ifndef LPWM1_CONFIG

#define LPWM1_CONFIG \
{ \
.pwm_handle = PWM_BASE, \
.name ="lpwm1", \
.channel =0 \

}
#endif /* LPWM1_CONFIG */
#endif /* BSP_USING_LPWM1 */

#ifdef BSP_USING_LPWM2 // pwm HFik R A 2% 2
#ifndef LPWM2_CONFIG

#define LPWM2_CONFIG \
{ \
.pwm_handle = PWM_BASE, \
.name ="lpwm?2", \
.channel =0 \

}
#endif /* LPWM2_CONFIG */
#endif /* BSP_USING_LPWM?2 */

#ifdef BSP_USING_LPWM3 //pwm Hiik &k 44S 3
#ifndef LPWM3_CONFIG

#define LPWM3_CONFIG \
{ \
.pwm_handle = PWM_BASE, \
.name ="lpwm3", \
.channel =0 \

}

#endif /* LPWM3_CONFIG */

#endif /* BSP_USING_LPWM3 */

static void pwm_get_channel(void)

{

#ifdef BSP_USING_T3_PWMO  //timer3 pwm O ili& -) PBO
ab32_pwm_obj[T3_PWM_INDEX].channel |=1 << 0;

#endif

#ifdef BSP_USING_T3_PWM1 //timer3 pwm 1 iHi&



ab32_pwm_obj[T3_PWM_INDEX].channel |=1<<1;

#endif

tifdef BSP_USING_T3_PWM2  //timer3 pwm 2 iHi#
ab32_pwm_obj[T3_PWM_INDEX].channel |=1 << 2;

#endif

tifdef BSP_USING_T4_PWMO  // timer4 pwm 0 i#i&
ab32_pwm_obj[T4_PWM_INDEX].channel |=1<<0;

#endif

tifdef BSP_USING_T4 PWM1  //timerd pwm 1 i#iE -) PA6
ab32_pwm_obj[T4_PWM_INDEX].channel |=1<<1;

#endif

#ifdef BSP_USING_T4_PWM2  //timer4 pwm 2 iBi&
ab32_pwm_obj[T4_PWM_INDEX].channel |=1 << 2;

#endif

#ifdef BSP_USING_T5_PWMO  //timer5 pwm O i#i&d -) PE1
ab32_pwm_obj[T5_PWM_INDEX].channel |=1<<0;

#endif

ttifdef BSP_USING_T5_PWM1 //timer5 pwm 1 i#i&
ab32_pwm_obj[T5_PWM_INDEX].channel |=1<<1;

#endif

#ifdef BSP_USING_T5_PWM2  //timer5 pwm 2 i
ab32_pwm_obj[T5_PWM_INDEX].channel |=1 << 2;

#endif

#ifdef BSP_USING_LPWMO //lpwm0 pwm 0 J#iE ——) PE4(Gl) G1,G2.G3 Z[RAtHH H J+
ab32_pwm_obj[LPWMO_INDEX].channel |=1 << 0;

#endif

#ifdef BSP_USING_LPWM1 // lpwm1 pwm 0 JHIE, -) PA1(G3)
ab32_pwm_obj[LPWM1_INDEX].channel |=1 << 0;

#endif

tifdef BSP_USING_LPWM?2 // lpwm2 pwm 0 @&, -) PEO(G2)/PA2(G3)
ab32_pwm_obj[LPWM2_INDEX].channel |=1 << 0;

#endif

#ifdef BSP_USING_LPWM3 // lpwm3 pwm 0 1#Hi&
ab32_pwm_obj[LPWM3_INDEX].channel |=1<<0;

#endif

}
#tendif /* APPLICATIONS_PWM_H_ */

4.3 fE(HFE iR

FERREUARTEI ER N R
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4. EiREB

4.1 ImMETH=

5. #TFF RT-Thread Studio #{4 ;

6. R S"-> g -> "RT-Thread Q" ;

7. EEERRIEREETARR ;

8. WEEFRMR , EE BSP Rk, BIsSa e,

4.2 /SIS

3. HEMRE pwm.c 0T : (HALEES%EE https://club.rt-
thread.org/ask/article/2620.html| #H{TERSADHINEHREE )

#include "pwm_task.h"

struct rt_device_pwm *pwm1_dev; /* PWM & &R */
struct rt_device_pwm *pwm2_dev; /* PWM 45 RJAH */
struct rt_semaphore pwm_sem;/* H+ PWM H EHI{E 5 & */

bool PWM;/* PWM #i HURA */

static void pwm_task_entry(void *parameter)

{

while (1)

{
“ rt_pwm_disable(pwm1_dev, PWM1_DEV_CHANNEL); // 3%} PWM
/1 rt_pwm_disable(pwm2_dev, PWM2_DEV_CHANNEL); // 5[] PWM

/* BHESRZERESE, F3ETEEHREIEEE */
rt_sem_take(&pwm_sem, RT_WAITING_FOREVER);

if(PWM ==1){ // FF4T

rt_pwm_enable(pwm1_dev, PWM1_DEV_CHANNEL);

rt_pwm_set(pwml1_dev, PWM1_DEV_CHANNEL, 10000000, 10000000-2000000);//
10000000-2500000 180°

rt_thread_mdelay(700);

rt_pwm_disable(pwm1_dev, P?WM1_DEV_CHANNEL); // <] PWM

rt_thread_mdelay(100);

rt_pwm_enable(pwm2_dev, PWM2_DEV_CHANNEL);
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180°

rt_pwm_set(pwm2_dev, PWM2_DEV_CHANNEL, 10000000, 900000);// 10000000-2500000

rt_thread_mdelay(700);
rt_pwm_disable(pwm2_dev, PNM2_DEV_CHANNEL); // <] PWM
}
else if (PWM ==0){ // KT
rt_pwm_enable(pwm1_dev, PWM1_DEV_CHANNEL);
rt_pwm_set(pwml_dev, PWM1_DEV_CHANNEL, 10000000, 10000000-900000);//

10000000-500000 0°

rt_thread_mdelay(700);

rt_pwm_disable(pwm1_dev, P’WM1_DEV_CHANNEL); // %[ PWM
rt_thread_mdelay(100);

rt_pwm_enable(pwm2_dev, PWM2_DEV_CHANNEL);

rt_pwm_set(pwm2_dev, PWM2_DEV_CHANNEL, 10000000, 2000000);// 10000000-

2500000 180°

}
/**

rt_thread_mdelay(700);
rt_pwm_disable(pwm2_dev, PWM2_DEV_CHANNEL); // K[ PWM

* @brief thread_sg90
* @param None
* @retval ret

*/

int pwm_task(void)

{

rt_err_tret =RT_EOK;
[* BIEREE ¥/
rt_uint32_t period, pulse,t;

period = 10000000;  /* JHHIA 10ms, HAL7NGNFS ns */
pulse = 0; /* PWM fik b5 FEAE, BN NANFD ns */

pwm1_dev = (struct rt_device_pwm *)rt_device_find(PWM1_DEV_NAME); /* &K% */
[* BRBSITERN */

if (powm1_dev == RT_NULL)

rt_kprintf("steering gear control run failed! can't find %s device!\n", PWM1_DEV_NAME);
return RT_ERROR;

pwm2_dev = (struct rt_device_pwm *)rt_device_find(PWM2_DEV_NAME); /* &5 */
/¥ BEREITRIRG */



if (owm2_dev == RT_NULL)
{
rt_kprintf("steering gear control run failed! can't find %s device!\n", PWM2_DEV_NAME);
return RT_ERROR;
}
// rt_pwm_enable(pwm1_dev, P’WM1_DEV_CHANNEL); // <M PWM
// rt_pwm_enable(pwm2_dev, P’WM2_DEV_CHANNEL); // <M PWM
// rt_pwm_set(pwm1_dev, PWM1_DEV_CHANNEL, 10000000, 10000000-1500000);// 10000000-
2500000 180°
// rt_thread_mdelay(1000);
// rt_pwm_set(pwm?2_dev, PWM2_DEV_CHANNEL, 10000000, 1500000);// 10000000-2500000 180°
// rt_thread_mdelay(1000);
rt_pwm_disable(pwm1_dev, P’WM1_DEV_CHANNEL); // <[ PWM
rt_pwm_disable(pwm2_dev, PWM2_DEV_CHANNEL); // <[ PWM

/* VIt fE 5 & */
rt_sem_init(&pwm_sem, "pwm_sem", 0, RT_IPC_FLAG_FIFO);

/* G task ZBFE *

rt_thread_t thread = rt_thread_create("pwm_task", pwm_task_entry, RT_NULL, 512, 25, 5);
/* BRI R B ERE */

if (thread != RT_NULL)

{
rt_thread_startup(thread);

ret = RT_ERROR;

return ret;

4. HREREG pwmh I :

/*
* Copyright (c) 2006-2021, RT-Thread Development Team

*

* SPDX-License-Identifier: Apache-2.0

%k

* Change Logs:

* Date Author Notes

*2021-04-22 Administrator the first version

*/



#ifndef APPLICATIONS_PWM_TASK_H_
#define APPLICATIONS_PWM_TASK_H_

/* Standard includes. */
ttinclude <stdio.h>

/* rtthread includes. */
#tinclude <rtdevice.h>
#include <board.h>

#define PWM1_DEV_NAME "lpwm0" /* PWM &%%M */

#define PWM1_DEV_CHANNEL 0 /* PWM ilHiE */

//#define SG1_PIN_NUM rt_pin_get("PE.4") /* LED PIN fHi%ms, &FHKSNCAF drv_gpio.c
M */

#define PWM2_DEV_NAME "lpowm2" /* PWM u%m

#define PWM2_DEV_CHANNEL 3 /* PWM ilHiE */

extern struct rt_semaphore pwm_sem;/* T PWM J§ BHIE 5 & */
extern bool PWM;

int pwm_task(void);
#tendif /* APPLICATIONS_PWM_TASK_H_ */

5. fREMRS usart.c AN : ( HAMEIBES2EH https://club.rt-
thread.org/ask/article/2686.html TS LIBHRINEXRE)

/*|ncludes**********************************************************************/

#include "usartl_task.h"

#include "pwm_task.h"
struct serial_configure config = RT_SERIAL_CONFIG_DEFAULT; /* UL E S5 */

/¥ HTHEBCOEERESE */
static struct rt_semaphore rx_sem;
static rt_device_t serial; [* BRI */
/**
* @brief uart_input //H2SCEE 1 eR 2
* @param dev
* size
* @retval RT_EOK
*/


https://club.rt-thread.org/ask/article/2626.html
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static rt_err_t uart_input(rt_device_t dev, rt_size_t size)

{
[* B RIEI R S e AR R, R R, RERIEERIE S E Y/
rt_sem_release(&rx_sem);
return RT_EOK;

}

/**

* @brief serial_thread_entry
* @param parameter
* @retval None
*/
static void usartl_task_entry(void *parameter)

{

char ch;

while (1)
{
/% MR O — /N B, WA SR SRR E S &/
while (rt_device_read(serial, -1, &ch, 1) 1= 1)
{
/* PHESRERESE, FIES5EEHIGZIEE */
rt_sem_take(&rx_sem, RT_WAITING_FOREVER);
}
/* CEELEI AR E */
if(ch=="0' && PWM ==0) // JFITE1E

{
PWM = 1;
rt_device_write(serial, 0, "open\r\n", 6);
/* B PWM (E5 8 */
rt_sem_release(&pwm_sem);

}

else if(ch == 'c' && PWM ==1) // FITE{E

{
PWM =0;
rt_device_write(serial, 0, "close\r\n", 7);
/* B PWM 55 */
rt_sem_release(&pwm_sem);

}

elseif (ch=="r") // {ERZFTIFIRARE

{

if(PWM == 0)

rt_device_write(serial, 0, "close\r\n", 7);
else if (PWM ==1)

rt_device_write(serial, 0, "open\r\n", 6);



/**
* @brief thread_serial
* @param None
* @retval ret
*/
int usartl_task(void)
{
rt_err_tret =RT_EOK;
char uart_name[RT_NAME_MAX];

[*ER AR */
rt_strncpy(uart_name, SAMPLE_UART_NAME, RT_NAME_MAX);
/¥ BRRGPHE ORE */
serial = rt_device_find(uart_name);
if (serial)
{
rt_kprintf("find %s failed!\n", uart_name);
return RT_ERROR;

}

[* ESER ORLE S/

config.baud_rate = BAUD_RATE_9600; /B RN 115200
config.data_bits = DATA_BITS_8; [/EBHEAL 8

config.stop_bits = STOP_BITS_1; VAR AN

config.bufsz = 64; J/MEMEEMIX buff size Ny 128
config.parity = PARITY_NONE; [/ TCA BRI AL

[* PR O s O N s, SIS v/
rt_device_control(serial, RT_DEVICE_CTRL_CONFIG, &config);

[* VA E & ¥/

rt_sem_init(&rx_sem, "rx_sem", 0, RT_IPC_FLAG_FIFO);
/* DA T SR ) R ORI TR E ke */
rt_device_open(serial, RT_DEVICE_FLAG_INT_RX);

/* WEEEE R */
rt_device_set_rx_indicate(serial, uart_input);

[* RIETRTH */

rt_device_write(serial, 0, "task running \r\n", 16);

/* Q% task ZRFE */
rt_thread_t thread = rt_thread_create("usartl_task", usartl_task_entry, RT_NULL, 512, 25, 10);
[* BUERIIN G BhEZRE */



if (thread != RT_NULL)

{
rt_thread_startup(thread);
}
else
{
ret = RT_ERROR;
}

return ret;

6. WERIS usarthdl™ :

/*
* Copyright (c) 2006-2021, RT-Thread Development Team

*

* SPDX-License-ldentifier: Apache-2.0

*

* Change Logs:

* Date Author Notes
*2021-04-20 Administrator the first version
*/

#ifndef APPLICATIONS_USART1_TASK_H_
#define APPLICATIONS_USART1_TASK_H_

/* Standard includes. */
ttinclude <stdio.h>

/* rtthread includes. */
#tinclude <rtdevice.h>
#include <board.h>

#define SAMPLE_UART_NAME "uartl" /* HOZER */

int usartl_task(void); /* FZRAELREL */

#endif /* APPLICATIONS_USART1_TASK_H_ */
7. iEHEHCES

ttinclude <rtthread.h>



#include <usartl_task.h>
#include <pwm_task.h>
#include "board.h"

/¥ EEES */
int main(void)
{
uint8_t time = 0;
uint8_t flag = 0;
uint8_t keyl = rt_pin_get("PF.1"); //4%%# 1
uint8_t key2 = rt_pin_get("PF.1"); //#&E 2

uint8_t pin_b = rt_pin_get("PA.2"); // WAT

rt_pin_mode(key1, PIN_MODE_INPUT_PULLUP);
rt_pin_mode(key2, PIN_MODE_INPUT_PULLUP);

rt_pin_mode(pin_b, PIN_MODE_OUTPUT);

usartl_task(); // Az HH 5%
pwm_task(); // A3 FEHL AE5%
while (1)
{
if (Irt_pin_read(key1)) {
rt_thread_mdelay(30);
if (Irt_pin_read(key1)){
while(!rt_pin_read(key1));
PWM =1 - PWM;

rt_sem_release(&pwm_sem);

}
}
rt_thread_mdelay(10);
time++;
if(time >=100)
{
flag = 1-flag;
if(flag == 0)
rt_pin_write(pin_b, flag);
else
rt_pin_write(pin_b, flag);
time =0;
}



return O;
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romfs.c : https://ab32vgl-
example.readthedocs.io/zh/latest/_downloads/c80ffd3057bc4e3e621c37859aec34f0/r

omfs.c

WE—T mnt.c XNMHERERER  EERGERRIZ romfs , REREHT TERNE
B

#include <dfs_fs.h>
#include "dfs_romfs.h"
int mnt_init(void)
{
if (dfs_mount(RT_NULL, "/", "rom", 0, &(romfs_root)) == 0)

{

rt_kprintf("ROM file system initializated\n");

else

rt_kprintf("ROM file system initializate failed!\n");

return O;

}

INIT_ENV_EXPORT(mnt_init);



SRIGTE applications T event_async.c X4 , EHILATED

#include <rtthread.h>
#include <rtdevice.h>
#include "board.h"
#include <multi_button.h>

#include "wavplayerh"

#define BUTTON_PIN_O rt_pin_get("PF.0")

#define BUTTON_PIN_1 rt_pin_get("PF.1")

#define NUM_OF _SONGS (2u)

static struct button btn_0;

static struct button btn_1;

static uint32_tcnt_ 0 = 0;

static uint32_tcnt 1 = 0;

static char *table[2] =

{

"wav_1l.wav",

"wav_2.wav",

void saia_channels_set(uint8_t channels);



void saia_volume_set(rt_uint8_t volume);

uint8_t saia_volume_get(void);

static uint8_t button_read_pin_0(void)

{

return rt_pin_read(BUTTON_PIN_0);

static uint8_t button_read_pin_1(void)

{

return rt_pin_read(BUTTON_PIN_1);

static void button_0_callback(void *btn)

{

uint32_t btn_event_val;

btn_event_val = get_button_event((struct button *)btn);

switch(btn_event_val)
{
case SINGLE_CLICK:
if cnt_.0==1){
saia_volume_set(30);

}else if (cnt 0 == 2) {



saia_volume_set(50);
lelse {
saia_volume_set(100);
cnt 0 = 0;
}
cnt_O0++;
rt_kprintf("vol=%d\n", saia_volume_get());
rt_kprintf("button 0 single click\n");

break;

case DOUBLE_CLICK:

if cnt 0 ==1){
saia_channels_set(1);

}else {
saia_channels_set(2);
cnt 0 =0;

}

cnt_O++;

rt_kprintf("button 0 double click\n");

break;

case LONG_PRESS_START:
rt_kprintf("button 0 long press start\n");

break;



case LONG_PRESS _HOLD:

rt_kprintf("button 0 long press hold\n");

break;

}

static void button_1_callback(void *btn)

{

uint32_t btn_event_val;

btn_event_val = get_button_event((struct button *)btn);

switch(btn_event_val)

{

case SINGLE_CLICK:
wavplayer_play(table[(cnt_1++) % NUM_OF_SONGS]);
rt_kprintf("button 1 single click\n");

break;

case DOUBLE_CLICK:
rt_kprintf("button 1 double click\n");

break;

case LONG_PRESS_START:

rt_kprintf("button 1 long press start\n");



break;

case LONG_PRESS _HOLD:
rt_kprintf("button 1 long press hold\n");
break;

}

static void btn_thread_entry(void* p)
{
while(1)
{
/* 5ms */
rt_thread_delay(RT_TICK_PER_SECOND/200);

button_ticks();

static int multi_button_test(void)

{

rt_thread_t thread = RT_NULL;

/* Create background ticks thread */
thread = rt_thread_create("btn", btn_thread_entry, RT_NULL, 1024, 10, 10);

if(thread == RT_NULL)



}

return RT_ERROR;

}

rt_thread_startup(thread);

/* low level drive */

rt_pin_mode (BUTTON_PIN_O, PIN_MODE_INPUT_PULLUP);
button_init (&btn_0, button_read_pin_0, PIN_LOW);
button_attach(&btn_0, SINGLE_CLICK, button_0_callback);
button_attach(&btn_0, DOUBLE_CLICK, button_0_callback);
button_attach(&btn_0, LONG_PRESS_START, button_0_callback);
button_attach(&btn_0, LONG_PRESS HOLD, button_0_callback);

button_start (&btn_0);

rt_pin_mode (BUTTON_PIN_1, PIN_MODE_INPUT_PULLUP);
button_init (&btn_1, button_read_pin_1, PIN_LOW);
button_attach(&btn_1, SINGLE_CLICK, button_1_callback);
button_attach(&btn_1, DOUBLE_CLICK, button_1_callback);
button_attach(&btn_1, LONG_PRESS_START, button_1_callback);
button_attach(&btn_1, LONG_PRESS HOLD, button_1_callback);

button_start (&btn_1);

return RT_EOK;

INIT_APP_EXPORT(multi_button_test);
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