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1 R

2014 £, ARM B T $T 3B MR INFE IR ZHUIRIE RS Mbed 0S. mbed 0S
HOFIR, ERIOIEFTE ARM Foh, IBREZA THRFRRIERFERSER L. ARM
AR Mbed 0S RFEE 256kb TE, EREH A A EEFEH Mbed FF A MIEREHK
IEBERIEE . Mbed 0S GG BIZMBEAA BiER.

Mbed BEIEREM D ANBE . FEEFMELHE, Moed EESLIN T (82T
REER ThAE .

Applications Community Libraries

C++ APIs
Event Framework Communication Management

Threads CoAP HTTP MQTT, LWM2M

Device Management TLS,DTLS

Bootstrap, Security, FOTA IPv4. IPV6 6LoWPAN
Crypto & Device Security 9 (wiZ) @ Y S G;

) I I I

1-1: Mbed ZZtZeH[E
Mbed ZEEIN R ALLE D, HFFE/LANERE: H—, Mbed EEHFEL T X,
FRFERETHEFREHHEIT, XMEXNEFEE/LMLIR: T AELAREY,
E AR IME T AT R B E SN, R A FITFHIRZHRIP, FHH Mbed
SHEATIEEEEA—LE@m: E=, EBRSARFLUKeil BE, MKeil 3F
C++Z FFELERES, gec EEUGSIRNH#AITHEL, FERALETI LT
AXFEPRTEA Visual Studio 2015 ([ EFR VS2015) FA VisualGDB
2 EF A mIEE N IRE RS Mbed Atk FIEFER 5%

5 3M * 37 W
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2 Mbed #1H

BTRAMER—MMERGRIFNMERFER, AT BIFH T ## Mbed FER
1, BAFAFTERIMERBEHIERTE

2.1 BETENREFRE

2.1.1 BRFIRE

Windows 7 X64, Visual Studio 2015, VisualGDB, &£V THE . Mbed 0S
et

2.1.2 BHIMNE
STM32F429 FF%#%, CMSIS-DAP iEiR%28, =45 USB &
2.1.3 VisualGDB #fA

VisualGDB A Visual Studio #H%&, FHETEHFLAIEESGMEE. X
® X A\ Barebone &% loT Rk
® C/C++ Linux FEFF

JR4 Android N BTERF K E

Raspbery Pi REMBAEI Linux boards

Linux Rfzfask (FEZEEmpY VisualKernel F25a)

ERAY R AP, ATLIBIRMIRE R EEIEAEFR.

int main()

Sk

RCC_AHE1PeriphClockCmd (RCC_AHB1Periph_GPIOD, ENABLE);

- GPIO _InitTypeDef GPIO_InitStructure = {
.GPIO_Pin = GPIO Pin_12,
.GPI0_Mode = GPIO Mode OUT,
.GPI0_Speed = GPIO_Speed_S5@MHz

}s
4] GPIO_Init(GPIOD, &GPIO InitStructure);
4 @ GPIOD| (:40020c00 {00} =
for (;3) @ MODER |00
= 1 @ OTYPER | (0
GPIO WriteBit(| & OSPEEDR|0x0
Delay(); & PUPDR |00

1-2: VisualGDB Fix ARM =125

% AW & 337 W



QQ 2y E: 537112784

2.2 R EER

2.2.1 &% Visual Studio 2015,

2.2.2 &% VisualGDB

731 VisualGDB _[E_IIM

Welcome to the VisualGDB Setup Wizard

The Setup Wizard will install VisualGDE on your computer.
Click Mext to continue or Cancel to exit the Setup Wizard.

p Type
Choose the setup type that best suits your needs

Quick installation

g Install all editions of VisualGDE and integrate into all Visual Studio
installations an this computer.

Custom installation

3 Choose which VisualGDE editions to install and which versions
of Visual Studio to integrate with,

Send anonymous usage reports to Sysprogs to help us improve VisualGDB tutarials

Back | text | [ Gancel

223 RETH
$TH vS2015, &= “TH” - “Embedded Tools Manager”.

#5M % 37 W
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w MbedTecst — Microzoft Visual Studio (-

SEEETEE (1), . Ctrl+E, Ctrl+E
HE T EFEI

HuGet FIETEE ()

ection — Dlotfu

2.2.4 &% GCC

Embedded Tool Hanager 5'
Embedded Tool Manager
Thiz window provides information on eurrently installed embedded toolchains, board support packages and
embedded debug packages. The packages are reguired for building and debugging embedded projects.
Board Support Fackagzes I Embedded Debuz Fackages I Embedded Framework Packagesl
Tarzet I Location I GOC wersion I GIE wersion I . |
Download toolch
arm-eabi [: \SysG0C\arm—eabi 7.2.0 g.0.1 . Doralot] o e Geoildheis
Import a 3rd-party toolchain |
Femowe toolchain |
> lpen directory |
£ Configure toolchain |
Compatible dewice definit N/AA
¥ Check for updates automatic:Checl now Close |

% 6 % 37 W
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2.2.5 L% STM32 BSP &

|
Embedded Tool Manager

This window provides information on eurrently installed embedded toolchains, board support packages and
embedded debugz packages. The paclkages are reguired for building and debugzging embedded projects.

Toolchains Deard Support Fackages |Embedded Dlebug Packages I Embedded Framework Packagesl

BESF Name I Tarzet I Yer=ion I Dlewice c. .. I @ Dowrlead a new ESE
AFM mbed arm—eahi 5.9.2 247
HiF LFC Devices arm—eabi 2.2 180

e Install B3P from a file

>( Kemowe ESF

L3 Open BSP directory

¥ Check for updates antomatic:Check now Close |
Y
S I Y = R
2.2.6 &% Open0CD IR TEE
x

Embedded Tool Manager

This window provides information on eurrently installed embedded toolchains, board support packages and
embedded debugz packages. The paclkages are reguired for building and debugzging embedded projects.

Toolchains | Board Support Packages Embedded Debug Faeclkages |Embedded Framework Packagesl

EDF Hame I Version I @ Dowrlead a new EDP
OpenOCD 20170, ..

FyOCD 1.0 op Install EDP from a file
Segger J-Link debug methods 3.8

Eemowve EDF

~% Open EOP directory

[¥ Checl for updates antomatic:Check now Close |

% 70 % 37 W
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2. 3 WH IR

2.3.1 STM32F429 FF& 4R

SPI FLASH EEPROM SWD RGB LCD
W25Q256 24C02 Tt B0

—

NAND FLASH
MT25F4G08
512MB

5V/3.3V
P i A\ i
Hit 5

CPU
STM32
FA291GT6

SDRAM
WO825G6KH
32MB

Micro USB
##0 Usb
slave/host

% 8W £ 37 W
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2. 4 Mbed JERB4E#H

2.4.1 Mbed EEH3R

T Mbed jE{LHE: https://os.mbed. com/releases/, EFTHRAA 5.10.4
Mbed IERBELEH, FHMNEEXOLSEHHEX:

MCU FtX</Z (MCU independent directories):

® mbed/api: BBEEN T SLPRAY mbed library APl BYSLST 4

® mbed/common: JEI {4+ (mbed common sources)

® mbed/hal: & T BirMCU FELIMBEHHMREEDO (HAL API)

® mbed/rtos: BB ERANIRIER L RTX, [FHAIEH51E FreeRTO0S

MCU #83</Z (MCU dependent directories):

® mbed/cmsis: CMSIS-CORE R34

® mbed/targets: $HXIA[E] MCU, SEIY HAL 3%

= ARMmbed-mbed-os-cdaiclc

Jgithub

+ cmsis

+ components

+ docs
drivers

+ events

+ features

+ hal
platform

+ rtos

+ targets

+ TEST_APPS

+ TESTS

+ tools

+ UMITTESTS

2.5 TIEEFRER

2.5.1 g)iEEHFE

Application—/= & N AL

Driver—ahEIts F R IEEh

Middleware—H[E] 23K, TFHI Mbed FA FreeRTOS J5A5
Project—LIEN &

Utilities—LE

% 9M £ 37 W
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- MbedTest
Application
Drriver
= Middlewares
+ ARMmbed
+ FreeRTO5v0.0.0
- Projects
= W52015
+ MbedTest
Ltilities

2.5.2 gIEEERFEER

£ target BRTEIER S Moed MAEZIFHEHT S, BIE Atmel . NXP, ST
Z/\F) ARM R Ge35H188, 78 TARGET_STM B R EL3E STM32F A %IF1 STM32L R&4AX %
=HIZS, IFZIE Moed F1HZ STM32F4291G6 FF 4 1R, #%%| TARGET_STM32F4 H
%, RIA7E TARGET_STM32F429x| 5 BHRELEHEIR, B3 TARGET_STM32F4291G
(EEMEABER) F M TARGET_STMI2F429xI WEEHIT kK, HEE
TARGET_NANT | AN_F4291G 3t I\ TARGET_DISO0_F429Z1 A S Hlid k.

% 10 % 37 W
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[+

TARGET_EDA

TARGET Realtel

TARGET_REWEZAS

TARGET Si1licon_Labs

TARGET_STM
THRGET_STMSZFO
TARGET_STMZZ2F1
THRGET _STMSZFZ
TARGET_STM3ZFS
THRGET _STMSZF4

O FH &
0 HEHHEH

device
TARGET _MTE_MTS_DRAGONFLY
TARGET _MTS_DEMGONFLY _F411
TARGET_MTS_MDOT_F40SRG
TARGET _MTS_MDOT_F411EE
TARGET_STMI2F401=C
TARGET_STMSZF401xE
TARGET_STMIZF40T=G
TARGET_STMSZF410xE
TARGET _STMI2F411xE
TARGET_STMSZF41ZxG
TARGET_STM32F413:H
TARGET_STMSZF429IG
dawice
TARGET _DISCO_F429Z1
TARGET WAWTIAN F4291G
TARGET _WUCLEQ_F429ZT
TARGET _STM32F429:I
TARGET _STM3ZF43TxG

2.60ETHE

2.6.1 IEFEDE LR

¥TH VS2015, i%&3F “File—>Newproject”, SAFI%EEE “Visual GDB—>Embedded
Project Wizard”, & EMBNMNERSTH “0K”.

HHEBMBEEBHBEEGH

|

1M £ 37 R
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¥izual Studi

¥isualGDE

Visu

[Mebd|

2.6.2 IEZER

/" Hew Embedded Froject

=10l x|
-
C 3
P ¥ .
¢ p\ New Embedded Project
@6‘ Create a new project
. ViznalGIE will zenerate a Makefile automatically and will zetup a Wizual Studio project based on
Tlevice Selection it. GHU Malke will be uzed for building.

Bead more about WisualGIE makefiles

Sample Selection

~ Embedded binary (.elf)
Debugz Method

Additional output files: # bin " ihex
{4 Staticlibrary (a)

" Generate a [ £i¥% Generate a CHt file

E;_/:f" Import a project built with command-line tools

if | Create a project from a custom template

[T I would like to setup advanced project [ Enable multi-threaded build

£ Brevious I Hext > I Finizh Cancel

%1270 £ 37 W
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2.6.3 IEEFEHEE

bedded Froject

New Embedded Project

G

Flease select a toolchain that will be used to build your project:

Project Type

=0l ]

|AFM in D:\SysGCCharm—eabi

% Select a dewies from ( Specify flags marual Use ARM mbed

; Devices by name Devices by type
Sample Selection

Supported devices:

Debug Methad

=l

@ownload more dewvices |

Filterl

I

L

L

Execute from IFLASH

Floating point support ISoftware

Execlude the startup file from project |

Led Lo

C Library Type INewlib—nano

Implementations for _sbrk(), ete. IMinimal (no semihosting)

Led Lo

Shared files locat|C:WUsers'hdmini strator \AppDataiLocal Vi sualGDE \EmbeddedBSFsharm—eabicom. Change |

< Previous I Hext > I Finzsh | Cancel |

% 137 £ 37 W
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2.6.4 EFEFLE
—lol x|

T
A3
7
Project Type

Dlevice Selection

Debug Methad

New Embedded Project

Select a zample project to zellRAUSEENN

This project demonstrates a blinking LED using the older StdPeriph library.

LED Fort Growp  [GEIOD

LED Fort Humber |12

Delay eycles | 1000000

< Previous I Hext > I

Finish

Cancel

14 & 37
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2.6.5 EwIFFILFE

/"]er Embedded Froject ;lglﬂ

-

C 3
Pal )t New Embedded Project
¥ \

Project Type

Dlebug method: IDpenDCD

Device type: STM32FAoxx (auto-detected) s
Mierahee: Sl Frogramming interfadCMSIS—DJ\P ;I Detect |
S Tebug transport: ISWD (low-lewel adapters) LI
=

Before debugging: ILoad the program into FLASH/RAM
[T Set explicit speed: 10 3: FHz Show help on configuring Open0CD

View mode: ’\ ' Quick setup 21 Marmal setup Pest OpenlCD settinzs

Diszplaw help on debuz meth

Inztall support for additional debug methods

< Previous I Hext > Finish Cancel

2.7TIE&E
2.7.1 MIBRIIESCH

S| =
HEREEHEE Ctrlt; )

; 2= “Mbe
4 [%]| MbedTest

GIE zettings
Bl debugz mak
D Mebd-Deb

%15 £ 37 W
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2.7.2 EImMBEE

o8 - .
gx (Ctrlt;)

4 (% MbedTexct
"8 5|
I Shakt
5l Appli
PoEE inc
oo =rc
Lol Driver
B inc
L e
Lal Mbed
[ =g CMSIS
P oM drivers
Posg hal
P HE inc
P EE platform
¥

,i ¥izu:

%16 % 37 W
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2.7.3 10 Moed B34

‘p -
SR ST (Cirlt; )

o inc
My platform

4 o] TARGET_STM
oMy inc
oo =rc
4 o] TARGET STM3ZF4

P oEE device
Mg inc
oo =rc
4 O] TARGET STM3Z
4 O] device
PoEg inc
Poosg =rc
4 o] TOOLCHATH GCC_ARM
ﬁsr"'] startup_
P Mg inc
4 o] TARGET WANTIAN F429IG
o HE inc
P oEg e
4 L] VizualGIE zettings
E,ﬂ debug. mal
NE :
[ MbedTe=t-Deb

BEIS{E: startup_stm32f429xx. S, EF )\EI‘T_IJZEYFF':F
BEFERDASTHE: STM32F429x1. Id, ltlsjz#m%nwﬁéﬁﬁa‘%%uﬁ%ﬁiflho

1T £ 37 1
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2.7.4 FRIIZIEM
[VizoalGUB Project Fropertio —Mbelest i x

Configuation | - | i | <Delere |

ISearc}\ il
=

Embedded Froject Binary directory:

Embedded Frameworks

Makefile settings Library directories

Library names:

Debug settings

Custom build steps Mac 05 frameworks:
CFLAGS:
Additional Memories
CHXFLAGS
Custon debug steps
ASFLAGS:
Custom shorteuts LDFLAGS:
Common flags

Raw terminal

gl 4 3= Kk 9

=

View VisnalGDE bmild wariables for this configuration

Configuration Makefile zeitings

' =

IDebug

Preprocessor macms?)‘lDEEUG:W DEVICE_INTERRUPTIN DEVICE_SERIAL

Include directories: @JI A/ AApplication ../../../Driver ./../..

s/ARMmbed ../../../Middlewares/ARMmbed/hal ./. /.

Additional linker inputs: I

NS IS

Read more about libraries and other linker inputs

|-ggdb Hfunction-gections -00

N IS N

I-ggdb Hfunction-gections fno-exceptions fno+tti 00
[ Same as CFLAGS

I-N.-gcdsactlons

NN

%

.

Linker script: @ ‘ ID SWUHAD Test/Mbed Test/Middiewares/ARMmbed.targets/ TARGET_STM/ ljl Make a local copy | |
-

0K | Canesl | hpply, |

> 870 DEVICE_INTERRUPTIN DEVICE_SERIAL X% o

x|

2[4 x| #| &

DEEG=1
DEVICE_THTERRUFTIN
DEVICE_SERTAL

0K Cancel |

> REAXXHBEFR

% 18 % 37 W
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Edit Directory List

|

2[5 x| #| 8

. fhpplication

. Driver

. Middlewares/ AEMnbed

L Middl ewares/AEMnbed/hal

. Middlewares/ARMmbed/ cmsi=/TARGET_CORTEN_M

L Middlewares/ dEMnbed/ cm=is

L Middlewares/AEMnbed/ drivers

o Middl ewar es, AEMmbed/ platform

Co MM ddl ewares/ AEMmbeds tar zet s/ TARGET_STM

. Middlewares/ARMmbed/ tar gzet s/ TARGET_STM/TARGET_STM3ZF4

o Middl ewares, ARMmbed/ tar et =/ TARGET _STM/TARGET_STM32F4/device

B e T T T
e e T e e e e e e ey e e e

. Middl ewares/ ARMmbedS tar get s/ TARGET _STM/TARGET _STM3ZF4/TARGET _STM3ZF4291G/ devi ce

o Middlewares/bAEMmbed tar zet =/ TARGET_STMTARGET _STM3IZF4/TARGET STM3IZF4Z9IG
CoMidd ewares/ AEMmbed tar ze t =/ TARGET_STMfTARGET _STM3ZF4/TARGET _STM3ZF429TG/ TARGET_MANTIAN F423IG

0K Cancel |

4

> BHERES 9 STM32F429x1. Id.,
> 1E Application HFERIEMESTH main. cpp

#include "mbed. h"
void Delay ms(uint32_t delay)
{
uint32_t i;
for (i=0;i<OXFFFFF;i++)
{
}
}

int main()

{

printf ("\n\n*** RTOS basic example **¥¥\n");

DigitalOut led1(LED1) ;
while (true)

{
led1=!led1;
Delay ms (100) ;

}
2.8 B TIRE

2.8.1 EMEHZEHIF
B4 STM32. MAK X1, —mfloat—abi=hard

% 19 % 37 W
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2.8.2 B H

sE44 MBED_APP_START #1 MBED_APP_SIZE EEN , HiUEENX BEHENKRE,
HEAP_SIZE =

0 — Q=400

: ORIGIN = , LENGTH =1

2.8.3 BB
WF bl mainiBh], ERFBINEBHN main. cpp XHFERE.

to Initial

_start
1r
Reset_Handler,

2.9 mIFELRE

—INREEME, R VS2015 EMMRE R, K BKNFFERERI.
27~ ROM f£ /8 27K, RAM £ £ 26K, XIRAEERS R MNAREA K, ATLAES

o

% 200 % 37 W
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2.10 @R TIE

S5 A Windows JBIXEE”, TABHEAIBIURTS, Open0CD B OMHIIFIA(E
2, AIREMSSERIEIT, 2REBITHRLR LED KTFIRINLE, HAAEANBE
BRI, HEREERSTHEMY.
G- &
Mg [0x0] MbedT

v 1 % main cpp
=* maln. cpp = - WHUHAD “WApplication‘main. cpp

4 o] Appl
bl ine

volatile ¢

Please select one or more lines

@ gpii 0 ] ( : above to visualize the values
@ ll_p0

m

wen 1 = 1 Bt Live Hard= i~ o 5E-

3 #JiR Mbed 2214

3.15@BA 10O

EREIIEP, main BRHHPRZEENKT LEDT, HEBXKTEHITHIIRIL, =
AT LA TINKT BhAE

DigitalOut led1(LED1) ;

DigitalOut 2—IXEhZE, L F\Drivers\DigitalOut.h X, S
PinName #3J & B #91E K ¥, L Pr £ =2 A B L T \Hal\mbed_gpio.c H
gpio_init_out(), gpio_init(){iF\targets\TARGET STM\gpio api.c, HH 5

%}
:

21 #* 37 W
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FENZAA Set_GP10 Clock () 1R#E Pin ¥ FF B OHIE, FIOR{E 10 O
PRITEMEF DigitalOut 2P RIRIFIEE gpio HTEMMIEI. DigitalOut FESLIN
TIEBEMEH=5. AT Led="! Led! i@ read. write #1’ =" E|&, N\
LED TN

AR BR: Drivers—>Hal->Target, BAREIRBEAR @t S F#KE
E¥EN. BE=ZRBARZUSEEHTX.

EETEHA.

PinName: Mz 2881, R EMIZENX, 2ALED1 = PB_O

PinMode : M(zs 28!, ERMEREN, LEHi. Thi%F

PinDirection: #ZELER!, ERMANEEFEENX

BELEMN: ERESESFHEX

typedef struct

{
uint32_t mask;
10 uint32_t *reg in;
10 uint32_t *reg set;
10 uint32_t *reg clr;
PinName pin;
GP10_TypeDef *gpio;
uint32_t Il pin;

} epio_t;

DigitalOut {

DigitalOut (PinName pin) : gpio()

(kgpio, pin);

*gpio, PinName pin)

pin, @) ;

io, PinName pin,

, value) ;

% 2M #* 37 W
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pin, PinMode mode,

uint32 t port index

GPI0_TypeDef #*zpio

3.2 B IE R M

3.2.1 BNARER

ERBREIIFEEIRIER printf ("\n\n*** RTOS basic example ***\n") : 3%
Mo, BEAREOERITAERN, TUEIMENERER.

% 237 £ 37 W



Q- i
H3E . [0x0] MbedTest. elf

v I > main cpp

3 nmain cpp = MbedTesthApplicationimain. cpp

=

volatile .
| reg 0:40020418 {00} volatile t
volatile L

PinNam: Please select one or more lines
above to visualize the values

Liwe s Hard-" 1%% &ﬁﬁ EF""%*

YO EE 1.3 =10l x|

o m 4kt BTOS basic example sk ;I
i [11se x|
fadits [Fone Go) 7|
#iiRfu IB |
{21k fu |1 |
@ zmen |
CETRNE | Bl
FBUETR
Tl =F 1
[~ +7=HHEE
s [Fone |

RIFHHE I RIS |
[ hcammaTAY

FxEE | [EEE
T oGEhkE Fag |
I i
BEhsiEE o0 =W aEsEu | [TEERELE e

4dl | STATUS: COMi1 Dpened 115200 Hone 8 1 [Rx:87 [T=:0 HHET | [0 B |

31 J[=X

A

3.2.2 AR IEERKBAH

Zid—ZRINWIBEARERERGEEXH: puts—> _puts r-> cantwrite—>
__smakebuf_r—> fstat r—> fstat—> fstat.

% 24 &% 37 W
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mbed _re main. cpp

_REENT_ONLY

ocd ¥isual—  Liwe ¥ar Hardwar-

op H X main opp

1(__ARMCC_VERSI

% 25 £ 37 W
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mbed retarget. cpp R X main cpp

FileHandle *def

> DirectSerial c«

HREE Ho BERE e ion BINEO BHEE &l

inited)

:= DirectSerial : public FileHandle {

(PinNami , PinName

- A
Visual Wateh Live Varisbles Hardwere Registers (HRHHE #S BEIGH c0F Session BIhE0 BETE W 1 THHER

3. 3 SRR B

3.3.1 BRI

S| SXHPHNERB Z AL Software_init_hook, ILERBEETEAR
e & 73 DLE| RAM F1, SER R SRTEPA RTOS X486 1K .

% 26 % 37 W
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A X main cpp
LoopFillZerob

cmp
bee FillZerobss

bl SystemInitPre
bl HAL_InitPre

/¥ Call the application s entry point.*/
bl software_init hook
bl main
Calling the crt0 *cold-start’ entry point. There _ libe_init_array is called

and when ex ing hardware init_hook() and software init_hook() be

starting main( software_init_hook() is available and has to be called due
to initializ: on when using rtos.
bl _start
bx  1r
Reset_Handler, .-Reset_Handler

This is the code that g called when the prc or receives an
d interrupt. This simply enters an infinite loop, pre:
ination by a debugger

mbed_main

3.3.2 FEMIMEBET

SMEBFRETZE Interruptin ESLINFIEIRR, EHEN T EFE Crise)
FTFER (Cfal ) RETERBFPETARSZ SO Cirg_handler), KEY2 XtRZEY GP10
79 PC13 B,

Interruptin Key2Int (KEY2) ; //TEXFMNERFR I 5| B

Key2Int. rise (8Key2Interrupt) ; // EFH AW, BRSZRHE Key2Interrupt

% 2T #* 37 W
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mbed_owerrides. ¢ ed re . COp mbed_sdk _boot. ¢ startup_stm: Qxx. 5 main. cpp P X
= main

tH  Embedded Memory Explorer

pio_irg api.c Callback b InterruptIn cpp InterruptIn b # X main cpp

gpio_t gpi
gpio_irg t

Callba

X

~ 1 x iEmiEE
#*

eyZinterrupt {v 514 «<Key2interrupt()>

BHEE W ESER1

3.3.3 ERIFNFETFIIEIL

lra_init (pin) SERVE R RE M X R BITE R P BT #IEE, FHEA Interruptin
LRI AR S FZF _irq_handler #ItH1L, #R#E STM Fif PC_13 F S 2
EXT115_10_IRQn, 7E£ Mbed FHTARSZIZFA gpio_irab, M NVIC_SetVector 1
FEFEIERE LA gpio_irgb6 NOHFBFET. gpio_init_in(&gpio, pin) ¥
EHVEL.

% 287 % 37 W
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InterruptIn. cpp Ca g rri & r ) 3 tup_s main. cpp

< mbed InterruptIn. i : 0 [ - L 211 (HULL)

PinName

InterruptIn. cpp H X In tIn. main. cpp

Bvoid InterruptIn:

{

nterruptIn:

5_IRQn}
nterruptln * niar
irg_t*, PinN irq_handler, uint3
PinMarm
I mbed:Ir
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io_irg6

uptIn h

in_irq init

handler 7d1 <mbed:Interruptin:_irg_handler{unsigned lonc _irg_handler (=) gpio_irg_init()
irg_handler n rg_handler{unsigned ’ q_handler i Interruptin:irg_init()
Interruptin:Interrupting
main()
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Callback h InterruptIn cpp InterruptIn h # X nain cpp Honlopyable. b

§Go

o_irq event

514 <KeyZinterrupt()>

BHEE &1 THER 1 F

3.3.4 AR SFIEF VIR
7E Interruptin R TEX EFEHHTARSS R -
void Interruptin::rise(Callback<void()> func), CalIback & &iAR 55

R, HEAPETARS KRB EER _rise.
template <{typename R> class Callback<R()>, HAHEEMFELL:

void attach (R (*func) () ; // TR E
R operator () () const; // AR EIERNPEARSIEF

static R function call (const void *p) //4EPkEIFERARSIERF
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Callback h

Callback
{

izeof (Callback

Lawpee iy

4 MbedTest

Callback b

uptIn 1(Callback<

Interruptin:rise
ore_util_critical_section_
func

3.3.5 AR

e A3t gpio_irqg6, B handle_interrupt_in, BB Interruptin
H irg_handler, RIFEFEFGH A EABAR _rise ), &xEAR Cal Iback 2+
function_cal | #kE|FH P B E X P HTAR S5 R Key2 Interrupt () SEIEEAS kg
T
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InterruptIn. b

@ gpio_irgh i irg6i()
@ handle_interrupt_in { )

B X Callback h Tnt ervuptTn e Tnt erruptTn h main epp
3 handle_interrupt_in & tic void ha interrupt_in(uin num_pin_lin

: X @& 6
_channel 4 i

gpio_irq api.cs f
Interru
main.
irg_handler
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Callback h TnterruptTn epp TnterruptTn h main epp

ernm IEE

@ [RQ_RISE

I @ handler

4 @ handler->_rise
I & _func

w; obj
igeneratelP51_EE

InterruptIn b

(20028 {{..}}

aticfunc
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= g api.c

InterruptIn. b
=» mbed. Callba

ic B fun

Callback h InterruptIn. cpp

InterruptIn b main. cpp A XK
id}

nterrupt() >

) per
eduInterruptin:_irg_handler()
rrupt_in()

4 FreeRTOS #1H
4.1 30 FreeRTOS iE{CHY

XFF STM32F4291G #5585, port. ¢ LT ARM_CMAF B3R, Lkt 5@ HExK,
AEEIRFEH heap_4. c, 71N FreeRTOS FRAIEKAD,
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| ABlinbed N =" | tememts | 2oz B

Bl MbedTest port. e 2018/11/23 14:08 C Source File 30 KB
, Application
| Driver portmacro.h 2016/5/21 0:23 C/C+t Header File 11 KB
= ) Middlewares
. ARMmbed
= | FreeRTOS+3.0.0
[ | FreeRTOS
[El | Source
. include
[ |, portable
. Commorn
[SRRNELt
| AEM_CAS
, AEM_CAS3 B4 BIT
| KEM_CMD
. AEM_CM3
. AEM_CM3_MEU
. AEM_CM4_MEU
| AEM_CHT
| REM_CES
| AEM_CRex_Wo_GIC

IEM droid WEE S @

B e
B
&
]
B
B
B
]
]
B
M o
B
B
]
[

4.2 BRI

B B a1 XX % startup_stm32f429xx.S, 1% 2& vPortSVCHandler .
xPortPendSVHand ler 1 xPortSysTickHandler,
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.and stack

.word Reset Handler

.word NMI Handler

.word HardFault Handler
.word MemManage Handler
.word BusFault_Handler
.word UsageFault Handler

.word 0
.word 0
.word O

.word 0

.word vPortSVCHandler
.word DebugMon Handler
.word 0

.word =PortPendSVHandler
.word =PortSysTickHandler

4.3 R TRLTHER

eai e pirectory Lixt x

2|1 x| 2| #]
B

o Niddl ewares/sEMmbed hal
fMiddlewares/ABMmbed/ cmsi s/ TARGET_CORTEX_M
CoMiddlewar ez AEMmbed tar zet = TARGET_STM/TARGET_STM3ZF4/TARGET _STMIZF429IG/ dew
o /Niddlewares/8FMmbed/ emsis

coMiddlewares/AEMnbed/ drivers

CoMiddlewares/AEMmbed plat form

CoMiddlewar s/ ABMmbeds t ar get = TARGET_STM

oMiddlewar s/ AFMmbed/ tar zet = TARGET_STM/TARGET_STM3ZF4

oMiddlewares/ AEMmbedS tar et 5/ TARGET _STM/TARGET _STM32F4/ dewice

CfNiddlewares/ARMmbed/ tar zet s/ TARGET_STM/TARGET _STM3ZF4,/TARGET_STMIZF429IG

L Middlewares AEMmbed/ tarzet = TARGET STM/TARGET STM3IZF4/TARGET STMIZF429IG/TAT
o Middl ewares/FreeRT05+3. 0. 0/ FreeRT05/ Somrce/include
. Middlewares/FreeRT0S+A. 0. 0/FreeRT05/Sourcafportabl e/ GCC AEM_CNAF —

<“| I o

i | B )
L o N U S S

4. 4 k=

FEE T main. cpp N Task1 F Task2 W MERHEEZ R FOIE, FH
vTaskStartScheduler BENRIERGBITHFHITES Y.

4.5 HRATHRE

WiIFTERE, = “A Windows PEIXE", LTEHNARIRTE, FHFE Taskl
F Task2 EHZHFEH S, 2ERETHEARSSHNEERMES S, LRERR
FreeRTOS #R1ER G HEKIN .
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