Faculty of Electrical Engineering
Microprocessor Laboratory

U'{.L:/':‘U("o {j/.;,

Microprocessor LAB

Lecture 5:

External Interrupt In STM32

By: M.Razeghizadeh

In The Name of God

V1 (@2025)




Slide

Polling L Interrupt
1S (5230mg)w ) U89 95 GHb i1 ) Joile iz Blgie 63351550, S

:(Interrupt) aasq .1
1y 035513y cadBy JUSauw < Jlunyl b edibly atibls jLs Guagym 4 loJgile 51 (S 05,0
|) .)95 (_,]ﬂ (SMU).? (sl)?l 63..35‘_,0 L"A.é'.)’)b |) dliidw wl 6.\3)")):3 (_,3§9 .JJS(’O &lhn

5135350 abgiye Jojlo (@I magym 43 § 63)5 Libgie LiBge

:(Polling) 99,3 -
by o5y S50 sy ) Bgjle Cumidy pglas whgoas 01315y gy o2l 5
GRIumgpw hilac 01351353 39 (lwlids o Jojle jl 552 )d (Luigyw 4 jLs) (ol
A0 plail ]y Jojlo ool 4




1) Slide 3

o0 Polling L Interrupt

II'\!TERRUPT




i

{

}

}

nt main()

while(1){

}. .

OnSwitch_ISR{
getData()

Interrupt
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Polling L Interrupt

int main()

{
while(1){

if(switch = on ){
getData(); }

i .
}

Polling
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int main()

{
while(1){

}.

OnSwitch_ISR{
getData()
}
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(External Interrupt Lines — EXTI) ;=5 4489 bglhs

Figure 30. External interrupt/event GPIO mapping
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Table 37. Vector table for STM32F411xC/E (continued)

Acronym Address
- Reserved 0x0000 0000
Reset Reset Ox0000 0004

e STMB32 digad S (gl 4dSg )1353 Jga= jI iz

HardF ault Al class of fault 0xD000 0O0C

MemManage Memory management 00000 D010

BusFault Pre-fetch fault, memory access fault 00000 0014
UsageFault Undefined instruction or llegal state 00000 DD18

0x0000 001C -
0x0000 0028

System Service call via SWI instrucion | 0x0000 D02C
Debug Monitor 0<0000 D020 S ” o . o®R .

Reserved Dx0000 0034 Odw O:\..J..Sl) ARM -bJJJSJ 4.0.99 (5LQ>L’LL39J9| )' b.')).?
Pendable request for system service | 0xD000 0038
System tick timer 0x0000 D03C 5 .

Window Watchdog interrupt Dx0000 0040 ‘M ).‘.‘ﬁgj d)LQ 9

EXTI Line 10 interrupt / FVD through EXT1 00000 00

line detection interrupt . o '
EXTI Line 21 interrupt / LJLUJ (5)?
EXTI21 / TAMP_STAMP | Tamper and TimeStamp interrupts through
the EXTI line

EXTI Line 22 interupt / 3' C‘""’..9‘|9| RESET

EXTI22 | RTC_WKUP RTC Wakeup interrupt through the EXT|
lirve:

FLASH Flash global interrupt 2_ i3 I . N M I
RCC RCC global interrupt L-‘L”’SJ 9 .
EXTIO EXTI LineQ intermupt
BXTH EXTI Line ! intemrupt 1 = L'_'J_)SJ | - H d F It
EXTI2 EXTI Line2 interrupt * 9 Cl au
EXTI3 EXTI Line3 interrupt
EXTI4 EXTI Lined interrupt
DMA1_Stream0 DMA1 Stream0 global interrupt N\) b o0 l —_— . l '
DMA1_Stream1 DMA1 Stream global interrupt )-) Y LA.)‘9J9 - )'*S%SS ") “)'c
DMA1_Stream2 DMA1 Stream2 global interrupt
DMA 1 _Stream3 DMA1 Stream3 global interrupt

Reserved

EXTI18/PVD




h

EErpneraiNnEHUPISHRSSHNIVISZIEA X

INT# IRQ# Vector Acronym Device
location
1-15 None 0000 0000 to CPU Exception (set by ARM)
0000 003C See Table 12-1.
16 0 0000 0040 WWDG Window Watchdog interrupt
17 1 0000 0044 PVD PVD through EXTI line detection interrupt
18 2 0000 0048 TAMPER Tamper interrupt
19 3 0000 004C RTC RTC global interrupt
20 4 0000 0050 FLASH Flash global interrupt
21 5 0000 0054 RCC RCC global interrupt
22 6 0000 0058 EXTIO EXTI line O interrupt
23 7 0000 005C EXTI1 EXTI line 1 interrupt
24 8 0000 0060 EXTI2 EXTI line 2 interrupt
25 9 0000 0064 EXTI3 EXTI line 3 interrupt
26 10 0000 0068 EXTI4 EXTI line 4 interrupt
27 11 0000 006C DMA1_Channell = DMAI1 Channell global interrupt
28 12 0000 0070 DMA1_Channel2  DMA1 Channel2 global interrupt
29 13 0000 0074 DMA1_Channel3  DMAI1 Channel3 global interrupt
30 14 0000 0078 DMA1_Channel4  DMA1 Channel4 global interrupt
31 15 0000 007C DMA1_Channel5 DMAI1 Channel5 global interrupt
32 16 0000 0080 DMA1_Channel6  DMA1 Channel6 global interrupt
33 17 0000 0084 DMA1_Channel7  DMA1 Channel7 global interrupt
34 18 0000 0088 ADC1_2 ADC1 and ADC2 global interrupt
35 19 0000 008C CAN1_TX CAN1 TX interrupts
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STM32CubelDE 1381 05 ;> dlisno adgl (g3iySn

S ol |y New Project ainjS Guaw 9 New « File gio j| STM32CubelDE lj8l o) > 1yl

o X
Source Refactor Navigate Search Project Run  Window Help

Alt+Shift+N > Makefile Project with Existing Code Q im|E
Open File... = B = Qutline X @ Build Targets § =0
Open Projects from File System... i
Recent Files STM32 Project from an Existing STM32CubeMX Configuration File (.ioc)
STM32 CMake Project
Project...

There is no active editor that provides an outline.

Close Editos

Close All Editors Ctrl+Shift+V
Source Folder
Folder

Save Cirl+S
Save /

- - - Source File
Save Al Cirl+Shift+S
. Header File
Revert
File from Template
Move Class
Rename...

Refresh

Convert Line Delimiters To

Decm=G 2 3B

Other. Ctrl+N
Print

Import..

Export...

Properties Alt+Enter

Switch Workspace
Restart
Exit

Problems % Tasks B Console x [ Properties B v v = 8 [ Build Analyzer = Static Stack Analyzer @) Cyclomatic Complexity 45 Debug x
No consoles to display at this time.

* https://download.ecl..ompositeContentjar M =
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STM32CubelDE 1381 0y ;5 dliwno daugl (S,

Jlio (51p) 3uiS Ol |y 395 H1a5 3)90 iiSg,Sue plPart Number Search cuawd )3 04 jb 6y 5> Guaw

E workspace_1.19.0 - STM32CubelDE
File Edit Source Refactor Navigs

[ STM32 Project

B-HR B~/ -Bic | Target Selection

£ Project Explorer X =3 | Select STM32 target or STM32Cube example

> [ LED_BLINK (in Class_projects)

S SIS Next (gs) » 9 (STM32F103C4

a X

Q ix|E
Build Targets § =0

> [ LED_BLINK sec2 (in Class_project |
> [ LED_FO
> [ Led_f103 (in 103_proj)

L

Commercial
Part Number

Y E—

PRODUCT INFO
Segment
Series
Line
Marketing Status
Price
Package
Core

Coprocessor

MEMORY

Flash =16 (kBytes)
[ 4

16

le editor that provides an outline.

Featu... Block Diagr. Docs & Resourc. CAD Resour. E| Datash. [}

STM32F1 Series

Mainstream Performance line, Arm Cortex-M3
SR kyikikIo?: 3 70 MCU with 16 Kbytes of Flash memory, 72 MHz
CPU, motor control, USB and CAN

Unit Price for 10kU (USS) : 2.3424
.
LQFP 48 7x7x1.4 mm

Product is in mass production

The STM32F103x4 and STM32F103x6 performance line family incorporates the high-
nerformance ARM® Corfex™-M3 32-bif RISC core operatina af a 72 MHz freauency hiah-

MCUs/MPUs List: 1 item M Export

[____[Com.._[ PartNo [Referen.Marke..X[unit P..2] Board XJPacka..”] Fiash x| Ram _>] 10 _XFrequ..d

#  STM32. STM32.. STM32.. Active  2.3424 LQFP 4 16 kByt _ 6 kBytes 37 72 MHz

Debug x

Cancel
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STM32CubelDE 1381 05 ;> dlisno adgl (g3i)Sn

) )30 Olaaail g 659, 8,053 ()50 pgj) W)gu0 )3 g 859, L (Project Name cuams 5 634 jL 6y 53 uaw

.S SIS Finish (gg) Lol 9 63)5 3)lg | yguas (Glao

u workspace_1.19.0 - STM32CubelDE

File Edit Source Refactor MNavigate Search Project Run Window Help

OB S ~& - Lig|pOENEe SRS E-E-E T iU @™ P IRE
[ Project Explorer v § =0
» [T LED_BLINK (in Class_projects) } There is no active editor that provides an outline.
> [ LED_BLINK sec? (in Class_project_sec2) [ sTM32 Project

» [ELEDFO

> [ Led_103 (in F103_proj)

(=) X

Q iE|E
= B B Outline X @ Build Targets § =18

Setup STM32 project

Project
Project Namefl int
Use default loc: | |
Location: C\Users\M.Razeghi\Desktop\Arm_Tools\projects\LED_Bt E

ptions

Targeted Language
Qc Oc++

Targeted Device Usage

Targeted Binary Type

© Executable () Static Library
Targeted Project Type

© sTM32Cube O Empty

@ < Back

22 Problems

~ = B [ Build Analyzer == Static Stack Analyzer (@ Cyclomatic Complexity 4 Debug X
No consoles to display at this time.
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

Caws )3 .3)S 3a2lg> 030 Uiko T GGPIO 9 9)Sae jI GS)S (5)9:a5 O )3 S 39id50 5L (G232 o2y o jl o

Eakis g Jled |y ))yiiSe S (sloperipheral aslgive caawd ¢l j1 45 cawl 39290 ()l Hlgs 004 5L 6yiy a

0T Cund) SO Oyguas YyiiSg,Sue (sloperipheral (soled U awsS ol |y A->Z 4035 caund ¢l 5 . awles

w32CubelDE

Project Run Window Help

R e TR E-E~E-Frip~O0 - Q@I BET Y-y~ @ Q i@
[ Button_Controlled_LED.ioc % = O B Outline x @ Build Targets § =0

Pinout & Configuration Clock Configuration Project Manager

w Software Packs v Pinout

Q it} Pinout view =52 System view

= a X

System Core

Analog

Timers

Connectivity

Computing

Middleware and Software Pac_..

12l Problems ¥ Tasks & Console % [ Properties

B>~ =0 [§Build Analyzer = Static Stack Analyzer @ Cyclomatic Complexity % Debug > - %|i 5 =8
No consoles to display at this time.
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

Serial (s9) » Iy Debug 4iyj5 g auled LBl ) SYS aiyiS ol .l Syidie 3950 plzsl STM32CubeMX

9)&;)'0 L’Jblb &{.3.0 / LSE / HSE 3)'9.0 (_‘)1}.) j' |) ).Bj..\.o LS“S &{:‘A 9 Om RCC ( )MQJ"’ . J .))|9 ( ]".,'“) A:L‘!LA.’) Nl..“ ere

Wwlgs OBl LS 5,050 8 SVS &uino il Disable ¢ wigdv ol LSE b HSE a5 ()90 )5 anled ol

= B [ *Button_Controlled_LED.ioc %

v Pinout

RCC Mode and Configuration {5 Pinout view == System view

High Speed Clock (HSE)Disable |
Low Speed Clock (LSE)

[J Master Clock Output

12C1

IWDG
' NVIC

RTC

SPI Configuration
' SYS

TIMA Reset Configuration
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

) plool 1y JyiiS9,She i o (5)I5 (uwilSys @ bgyye wlauais G sad Clock Configuration (iaso 35l Jls

Sl HCLK (i (59) 22 prlpliz .paiS paaiS 35,050 8 (59) 2 1) yiiS9)Sae Clock G ayls wal hjgel ol )

2 5280 8 (59) p ) w5 )38 ©)0um 18l 035 .auiS (0 Hlg |y ENtEr g 9 @isSi0 Hlg 1) 8 33 g 03,5

Pinout & Configuration Clock Configuration Project Manager

Resolve Clock Issues

Input frequency

32.768 T £ To RTC (KHz)

0-1000 KHz

: To IWDG (KHz)
»- HCLK to AHB bus, col
memorv and DMA {
g To FLITFCLK (MHz)
E To Cortex System ti
System Clock Mux

HSI » |FCLKIMHZ]
-

SYSCLK (MHz) AHB Prescaler HCLK (MHz) APB1 Prescaler
HSE PCLK1

8
T I ~ “ APB1 peripheral cloc
36 MHz max
O “ APB1 Timer clocks (P

Enable CSS

APB2 Prescaler
PLL Source Mux

APB2 peripheral cloc
- Hel [ 72 MHz max
/2 *PLLMul USB Prescaler
® . APB2 timer clocks (V
Input frequency . 4 X2 Vl | /1 e I:I To USB (MHz)
/ —()
OJ)

ADC Prescaler
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

ilgw W90 Gilao 303 polaidl gl 4 1) JB33)90 adabg oo jl S22 (59) 2 S L Jl>
A3 50 )|)8 C)T L 6 il J! Juasl glp GPIO_Output 30 )5 1, PB13 OX -1

D94 (63)S (2B dalg SH T (gl b SO lgic 4 B @ (50 )18 GPIO_EXTIO % > 1) PAO (0 -2

Reset_State
ADC1_INO
ADC2_INO
SYS_WKUP
TIM2_CH1
TIM2_ETR

USART2_ CTS | ommmmmm Al Reset State

GPIO_Input PAT  TIM1_CH1N
GPIO_Qutput k PAS PAY  GPIO_ Input
GPIO_Analog PAG PAS

EVENTOUT GPIO_Analog
I32F103C4Tx PB15 STM32F103C4Tx = EVENTOUT

LQFP48 PB4 LQFP48 Y Gpio_ExTI3

GPIO_EXTIO le_“@l

PA1 ‘ SRR GPIO_Output Ejﬁ Fl0_Outpu

por? |

PA2
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

Awles ol ) GPIO g 63,5 SIS System view (g9 2

390 (yblad 553 B 63,5 SS PAD 4Ly wslaubais 4y bgaye 833, (59, » configuration o= ;!

Pinout & Configuration Clock Configuration Project Manager

v Software Packs » Pinout

GPIO Mode and Configuration : iE Pinout view

™, ¢
»

3 Middleware

|Group By Peripherals

System Core Timers

Externa... No pull-_.. n/a
Low Quiput ... No pull-_.. Low

21 Select Pins from table to configure them. Multiple selection is Allowed.
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

9y » Iy GPIO mode "¢ (3lwlih 6359,V ad dlas) ol5io ;5 3ulS Cunisg i @ Jlgw lubyd 4 d>gi b

Rising/Falling
Falling

Rising

3205 1,8 External Interrupt Mode with Rising edge trigger detection

Clock Configuration Project Manager
v Software Packs

GPIO Mode and Configuration

Configuration

|Gr0up By Peripherals

Search Signals

[ Show only Modified Pins

Signal on Pin GPIO output .| GPIO mede [GPIO Pull-up/... User Label Modlfed

PAO-WKUP  nla External Interr.._No pull-up an... nfa

FPB13 n'a Low Output Push .. Mo pullup an... Low |:|

PAO-WKUP Configuration :

GPIO mode External Interrupt Mode with Rising edge trigger detection
xternal Interrupt Mode with Rising edge trigger detection
GPIO Pull-up/Pull-down xternal Interrupt Mode with Falling edge tngger detection
External Interrupt Mode with Rising/Falling edge trigger detection
User Label External Event Mode with Rising edge frigger detection

External Event Mode with Falling edge trigger detection
External Event Mode with Rising/Falling edge trigger detection
__ ®| a5 | TR AR = & &l

¥ M w = [ B Deild Aenlimar

a2 Ctatim Ctarle Annlimar (B Curlanantis Cananl
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

Al @udais Pull-up g9y » 1) GPIO Pull-up/Pull-down yiol)y 14 .32 &) 4489 0 grlow 4y Cuaidg juuss by

Caonfiguration

Group By Peripherals

& GPIO

Search Signals

‘_, (Ctr1+F) |

[] Show only Modified Pins

Signal on Pin GPIO output .| GPIO mode |GPIO Pull-up/... User Label Modlfed

PAO-WKUP  n/a External Interr_._ Pull-up n'a
PB13 n/a Low Qutput Push __. No pull-up an... Low I]

PAO-WKUP Caonfiguration :

GPIO mode |External Interrupt Mode with Rising edge trigger detection

GPIO Pull-up/Pull-down Pull-up

No pull-up and no pull-down
User Label IPuIl—up [

e
[Pull-down GPIO_PULLUP
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

Awles ol ) NVIC g 63,5 SIS System view (g9,
S Jled |y abgyye aadg EXTI Line0 interrupt & bgsye checkbox 35 s L

S o b 0 (=2 39290 Cglgl (1250 (59) p2 UEPPUMR )90 4 @l 63)F LayyeS (215> daby S ki

egories S
R '

FREERTOS
v GPIO

v Software Packs

~ Pinout

NVIC Mode and Configuration

Configuration

4

% Pinout view System view

TToTy G e

Search Show |available interrupts ~

NVIC Interrupt Table Enabled | Preemption Priority

MNon maskable interrupt

Hard fault interrupt

Memory management fault

Prefetch fault, memory access fault
Undefined instruction or illegal state
System service call via SWlinstruction
Debug monitor

Pendable request for system service
Time base: System tick timer

PVD interrupt through EXTl line 16
Flash global interrupt

Toriey

Tori ey e es

Force DMA cha

System Core

cPio &

RCC global interrupt
'E)(ﬂline(]intemm

< mmEE<R<W<P<H<H<H<W<H<|

oflco o O 2 o0 o0 oo oo

3 I} M Enabled Preemption Priority (0 ~ | Sub Priority |0
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

Pinout & Configuration

Code Generator

Advanced Settings

Clock Configuration Project Manager

Project Seftings

Project Name

Project Location
Application Structure
Toolchain Folder Location

Toolchain/IDE

‘\nt

Browse

‘Advanced

| [ Do not generate the main()

|STM32CubelDE

Linker Seftings

Minimum Heap Size

Minimum Stack Size

[0x200

[0x400

Thread-safe Seftings

Cortex-M3NS
[ Enable multi-threaded support

Thread-safe Locking Strategy

‘Default — Mapping suitable strategy depending on RTOS selection.

Mcu and Firmware Package

Mcu Reference

Firmware Package Name and Version

[STM32F103C4Tx

‘STMSZCube FW F1V1886

| Use latest available version
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STM32CubelDE 1381 05 55> aliumo dugl (g350,S 0

Iy STM32Cube MCU package and embedded softwaer pack (w9 eais Code Generator Giusy )lg

390 (sl GlulS s STM32CubeMX 810, U .auwiS aukais Copy only necessary library files 435 (59)

Ctrl + (59) p2 w335 oy I )Luw 8590 px> U 39450 Cach Jac (pal .25 a8l 659y dibgy @ |y 4ol 5 jLo

2394 il 059y (;UgS Wik jl Huy U oS SIS S

Pinout & Configuration Clock Configuration Project Manager

STM32Cube MCU packages and embedded software
@)

Project
@® Copy only the necessary library files

O Add necessary library files as reference in the toolchain project configuration file

Generated files

(] Generate peripheral initialization as a pair of '.c/.h' files per peripheral
] Backup previously generated files when re-generating

A ¥ Keep User Code when re-generafin

Advanced Settings o Keep & 9

Delete previously generated files when not re-generated

HAL Setfings
[] Setallfree pins as analog (to optimize the power consumption)

[J Enable Full Assert

User Actions

Before Code Generation

After Code Generation

Template Settings
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A2y Core (g9) p 03w Sl 659y a5l ) jl dAxduo x> Chaw (G0 4 d2lio b Jlo (Ju8 dl>yo )5 35 3dgs 1 G

2394 5L 35 Glol (B B awuS SWS main.c s g Src

5 Project Explorer x = B [@mainc [EKeypadc [intioc  [E mainc X
& 7 3 T T T re——

- = fEE
>[I Button_Controlled_LED (in LED Buttor 2%/
in
* @file : main.c

—
> i Binaries . .

* @brief : Main program body
? @ Includes R A R R R R R R R R R R R R R R A R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R R R

more @attention
> = Inc
v = SrC
> [g stm32fhochal_msp.c
> g stm32fhocitc
s[4 syscalls.c
> g sysmem.c
s = Startup ®/
s [ Drivers 18= /* USER CODE END Header */

> = Debug 19 /* Includes

I inti 20 #include "main.h"
intioc 1

STM32F103C4TX_FLASH.Id 224 /* Private includes

> [ keypad 23 /* USER CODE BEGIN Includes */
> [B3 LED_BLINK (in Class_projects) 24
> [ LED BLINK F sec? 25 /* USER CODE END Includes */

Copyright (c) 2025 STMicroelectronics.
All rights reserved.

This software is licensed under terms that can be found in the LICENSE file
in the root directory of this softwarme component.
If no LICENSE file comes with this software, it is provided AS-IS.

EY
*
*
E
EY
*
*
E
EY
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)3 (4655 (3,8 b Wie) 32350 &) ()52 0L @ L PAD Jio (sl 51 (EXTI) o)l aadg (89 STM32 >

yind BB 35 yume 33 Vgane RIB 3950 (Sl HAL_GPIO_EXTI_Callback() pb @ =6 HAL a3y

:3uly 50

5 Project Explorer x = B [ mainc [€ Keypad.c [[intioc [g] main.c [g stm32f1xx_hal_msp.c [€ stm32f1xx_hal_gpio.c *
& Y § 540 5
> [ Button_Controlled_LED (in LED Buttor ~ 541% /%%
v [@int 542 * @brief This function handles EXTI interrupt request.
> ¥ Binaries 543 * @param GPIO_Pin: Specifies the pins connected EXTI line
544  * @retval None
> [l Includes 545 %/
& Core 546°void HAL_GPIO_EXTI_IRQHandler(uintl6_t GPIO Pin)
» & Inc 547 {
> = Src 548 J* EXTI line interrupt detected */
» & Startup 549  if (__HAL_GPIO_EXTI_GET_IT(GPIO Pin) != 0x00u)
Mrivers 250 { B
—— 551 __HAL_GPTO_EXTI_CLEAR_IT(GPIO_Pin);
_ 552 HAL GPIO EXTI Callback(GPIO Pin);
I v = STM32F 1xx_HAL_Driver I 553 }
: (= Inc 554 1}
v = Src 555
> [€ stm32fo_hal_cortex.c 556 /**
s [8 stm32f1xx_hal_dma.c 557  * @brief EXTI line detection callbacks.
s [@ stm32f e hal extic 558 * @param GPIO_Pin: Specifies the pins connected EXTI line

S
5 [g stm32f1xx_hal_flash_ex.c 059 @retval, None
> @ stm32fochal_flash.c iE] cak void HAL_GPIO_EXTI_Callback(uintlé t GPIO Pin)

> el stm32f1xx hal gpio ex.c

> |[c stm32f1xx_hal_gpio.c | /* Prevent unused argument(s) compilation warning */

5 [g stm32foc_hal_pwr.c UNUSED(GPIO_Pin);

/* NOTE: This function Should not be modified, when the callback is needed,
the HAL GPIO _EXTI Callback could be implemented in the user file

callba

> 8 stm32f 1 _hal_rcc_ex.c
> [g stm32flochal_rcc.c

> [ stm32fhochal.c

=/ LICEMNSE.txt
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iy Weak __sjlgads v

gidi0 (ol SLS )3 BB ol K255l leds B cdamgiy 06 (aed b 23 (MaAIN.C) 3¢5 85953 53 Ledds )51

25 90 4 &L GBL jl 9 03)5 Bis |y weak _ oyl (U (Slesld haiid g Glisl ool jl (5Sek> sl 1V
Aslo odlasiwl

394 aiidigd 4 o)lads User Code ) g ¢yl a5 394 ag3 (paizad v/
[* USER CODE BEGIN 4 */

void HAL GPIO_EXTI_Callback(uint16_t GPIO_Pin)

{

[* Prevent unused argument(s) compilation warning */
UNUSED(GPIO_Pin);

/* NOTE: This function should not be modified, when the callback is needed,
the HAL_GPIO_EXTI_Callback could be implemented in the user file

*/

}

/* USER CODE END 4 */
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) Callback gl 33U 39 Toggle (53 (sl Jl by 31> &) by Sy g 634 83,4ixd 345 )b 0 aSGT (gl Jl> v

rpled pialyg ) @Glao

void HAL_GPIO EXTI_Callback(uintl6 t GPIO Pin)

{
if (GPIO _Pin == GPIO_PIN_0)

{
}

HAL_GPIO TogglePin(GPIOB, GPIO_PIN_13);
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project (ggio j| CubelDE gyl j> a5 ¢yiddgs j1 my Lislgs

Sl g 634 JalaolS 69y U 3uis Suls Build All (g9, 2

Search Progject Run Window Help

| > 00 = Open Project @ -
i =0

n)

Close Project <

& Build All crl+B |,
Build Configurations >
Build Project ed
Build Working Set

Clean...

9 Sl (529)> 3 jL 3590

warning b error ghls a5 Jabwels (glgil )d 45 394 b

Build Automatically

Build Targets K ES '.93

C/C++ Index
[ Generate Report
Pin to pin compatibility
i Generate Code e — " R Ak s = -

CDT Build Console [Led_f103]
- B4:17:89 **** Tncremental Build of configuration Debug for project Led_f1@3 **#**

Properties .

make -j4 all
162 } arm-none-eabi-size Led f1@3.elf

_— text data bss dec hex filename
4800 16 1576 6362 18f8 Led_f103.elf
Finished building: default.size.stdout

I@4:17:69 Build Finished. @ errors, @ warnings. (took 587ms) I




POOVE

razeghizade@gmail.com

Razeghizade.pudica.ir

CREADITS: This presentation was created by M.Razeghizadeh
Please keep this slide for attribution




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Peripheral Interrupts in STM32F10x
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35

