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SensAct0 példaprogram

Hardware: az ST Microelectronics STM32 ARM Cortex M4
platformjahoz tartozo NUCLEO-F401RE demo panel.

ST-LINK/V2 USB
debugger/programmer
+ virtual COM port

RESET button
USER push-button
USER LED (green)

STM32F401RE




Konfiguralas: STM32CubeMX

B R R L e

Fix Frusal Wi

dy
L L LY T IE

MNew Project b

Load Project

Help

# Mew Project

MCU Selector Board Selector @

Board Filters

B E = ©
al

Check/Uncheck All
[] STMicroelectronics

CheckfUncheck All
[ Discovery

[ Evaluation Board
[ nucea144

[ Nucleas4

Chedk/Uncheck All
[ sTM3zFD
[]sTM3zFL
[JsmM3zF3
] sTM3zZF4
[JsmM3zL0
[Jsmsz1
[Jsmm3ze

Advanced Choice (z)

Price From 13.0 to 14.0

L4
13.0

H
Iy
0

Osdlator Freq. =0 (MHz)
L

Part Number Search (z)

Vendor (2)

Type (2)

Boards List: 4items /
* Overview No Type Marketing Status Unit Price (USS) Mounted Device
bird UCLEQ-F401RE ucleosd lctive 13.0 5TM32F40IRETx
bird UCLEQ-F410RE ucleosd lctive 13.0 STM32F410RBTx
bird UCLEQ-F411RE ucleosd lctive 13.0 STM32F411RETx
bird ] UCLEQ-F446RE ucleosd lctive 14.0 5TM32F446RETx
o

MCU Series (z)




Konfiguralas: STM32CubeMX

[Z] STM32CubeMX SensAct00.ioc: STM32F401RET« NUCLEO-F401RE

s
STM3?2 Wy File
CubeMX

Window

Clock Configuration

Vv Software Packs

Help

v Pinout

oy

Project Manager

(] X

Ly

SensAct00.ioc - Pinout & Configuration GENERATE CODE

Categories

Analog
Timers
Connectivity
Multimedia
Computing

Middleware

System Core

iE Pinout view = System view

v a

BLUE_SW
RCC_OSC32_IN SWDIO
RCC_0SC32_0UT

RCC_OSC_IN

RCC_OSC_OUT

STM32F401RETx

& g
& ZI
5 g
o«
o
Q@ I a & o L ]

SensActO: megtartjuk a perifériak eredeti konfiguraciojat.



Konfiguracids beallitasok: érajel

m STM32CubeMX SensAct00.ioc: STM32F401RETx NUCLEO-F401RE

- O X
swber’? File Window Help n DYy »}q [y,

2F401RETx - NUCLEO-F401RE

Sens ioc - Pinout & Configuration GENERATE CODE

Pinout & Configuration

Clock Configuration
Vv Software Packs

Project Manager
Vv Pinout

Categories

System Core

WA
IWDQ
RCC

v SYS

WWDG

Analog

Timers

Connectivity

Multimedia

Computing

Middleware

RCC Mode and Configuration : iCF Pinout view
Mode
) High Speed Clock (HSE) |BYPASS Clock Source v ]_
Low Speed Clock (LSE) ICrystaI/'Ceramic Resonator v ‘
O m Clock Oi 1 . R
i A Nucleo panelen a mikrovezérlé az
[ Master Clock Output 2 i L, . , L,
[0 Audio Clock Input (125_CKIN) ST- LI N K egyseg‘.tOl" k,ap.]a az oraJ'eleBtUE_SW
azaz Kulso orajel-generatort-
/ , BGE_0SC32_0uT
hasznalunk, ennek beallitasa. .
Configuration BYPASS ClOCk SOUFFC ol
»
:
>
© Parameter Settings ¥
2 Configure the below parameters :
’ [search €A | @® o (i )
v System Parameters
> VDD voltage (V) 33v
Instruction Cache Enabled
VCP_TX (o)
> Prefetch Buffer Enabled
Data Cache

Flash Latency(WS)

~ RCC Parameters

Enabled
2 WS (3 CPU cy

HSI Calibration Value 16

TIM Prescaler Selection Disabled
HSE Startup Timout Valu... 100
LSE Startup Timout Valu... 5000

~ Power Parameters

Power Regulator Voltage ...

Power Regulator Voltage Scale 2

ystem view

VCP_RX [Z8]

STM32F401RE

GREEN_LED |35

al |




Konfiguracids beallitasok: GPIO

STM32 ‘.’

CubeMX

Categories
System Core W
DMA
GPIO
IWDG
v SY8
WWDG
Analog >
Timers >
Connectivity >
Multimedia >
Computing >
Middleware >

m STM32CubeMX SensAct00.ioc: STM32F401RETx NUCLEO-F401RE

File

Window
SensAct00.ioc

Clock Configuration
v Software Packs
GPIO Mode and Configuration

!Group By Peripherals

v]

Search Signals

E_M

PC13-A... / n/a

PA5 Configuration :

[ Show only Modified Pins

GPIO output level

GPIO mode

GPIO Pull-up/Pull-down

Maximum output speed

User Label

Output ... No pull-... Low GREEN...

External... No pull-... n BLUE....
[Low v]
[output Push Pull ]
[No pull-up and no pull-down v
[Cow 7]
[GREEN_LED |

Project Manager

{E Pinout view

. a X

floy x

GENERATE CODE

£ System view

va

BLUE_SW
RCC_OSC32_IN
RCC_0SC32_0UT
RCC_OSC_IN
RCC_OSC_OUT

SWDIO

STM32F401RETx
LQFP64

GREEN_LED (g5

_ A Nucleo panelen levo
zold LED: GPIO_Output

A ]




Konfiguracids beallitasok: GPIO

[} STM32CubeMX SensAct00.ioc*: STM32FA01RETx NUCLEO-F401RE

-
sTm32 U File Window Help
CubeMX

SensAct00.ioc - Pinout & Configurati NERATE CODE

Clock Configuration Project Manager
v Software Packs Vv Pinout

- fel- és lefuto elre is érzékeny

-

DMA
EhL Search Signals
IWDG
- arc [ Show only Modified Pins e s
pso IWI- T Modified Se% o
WWDG ow Output P... No pull-u... Low GREEN M RcC_0sc32_ouT
PC13—AN... / n/a External I... No pull-u... n/a BLUE_SW RCC_OSC_IN
RCC_OSC_OUT
Analog >
Timers >
Connectivity >
STM32F401RETx
Multimedia >
Computing > PC13-ANTI_TAMP Configuration :
Middleware > . 2
2 2
GPIO mode |Externa| Interrupt Mode with Rising/Falling edge trigger detection v ] L2 o8
& 8
1 _l‘
GPIO Pull-up/Pull-down [No pull-up and no pull-down v l é z
$
User Label BLUE_sw |
r
@ oo a @ &

filovy x

. d jewir
e GPIO Mode and Configuration > A NUCleo pa  iOh v, keﬁyﬁv-.dfﬁogomb
i
—— " GPIO_EXTI13 - kiilsé megszakitast kérg bemenet
System Core ¥ [Group By Peripherals v] g

SwWDIo

Q|




Konfiguracios beallitasok: USART

USART: aszinkron/szinkron soros kommunikacios periféria
Az USART2 periféria a Nucleo panelen Virtual COM Port (VCP)-ként

mUkodik: USB kabelen PC-hez csatlakoztatva COM-port-ként jelenik meg.

[ STM32CubeMX SensAct00.ioc*: STM32F401RETk NUCLEO-FAOTRE

STM2FAD1RETs - NUCLEO-F4IRE GENERATE CODE
Pinout & Configuration Clock Configuration Project Manager Tools

Vv Software Packs Vv Pinout
Q v| & USART2 Mode and Configuration : {F Pinout view = System view
4
o 2a)
System Core > Mode lAsynchroncus [ 2
Hardware Flow Control (RS232) Disable V] 4
Analog 2 2=l 2l el
s <
Timers >
BLUE_SW [J4E]
Connectivity i RCC_OSC32_IN [
- RCC_0SC32_0UT [ty
12C1 RCC_OSC_IN [asindly
12C2 = RCC_OSC_OUT |t
1203 Configuration
SDIo Reset Configuration
SPI
SPI2 @ NVIC Settings ® DMA Settings
SPI3 ® Parameter Settings
USART1
USART2 Configure the below parameters - —
afemien ] © ©
. : Baud Rate beallitas @
ERES  Basic Parameters
Baud Rate -
Word Length 8 Bits (including Parity)
Multimedia > Parity None veP_TX [l
Stop Bits 1 g
Computing 2 v Advanced Parameters —
Data Direction Receive and Transmit g ]
Middleware ’ Over Sampling 16 Samples

(m] X

STc"(}Q'e.-:? File Window Help © oy x Ly

va

PA2 és PA% kiveietések a mikrovezérlon
USART2_TX és USART2_RX soros adas ill.
yétel funkciotioltenek be o[ |

Alkalmazasa: . a SensAct1 programban



Orajel konfiguralas

[ STM32CubeMX SensAct00.ioc: STM32F401RET« NUCLEO-F401RE

- o X
stz W File Window Help n [ > I 4 -}q ‘1,
CubeMX
Home » STM32F401RETx - NUCLEO-FAOIRE GENERATE CODE
Pinout & Configuration Clock Configuration Project Manager Tools
o) Resolve Clock Issues

Input frequency

 Beallitjuk a rend
frekvenciajat 84

er-orajel
\Hz-re

= |
‘ k 84-et, Enter
tan a program
automatikusan
S APB1 peripheral clocks (MHzmgt sZi a Szukséges
TR FucH o i X2 | APBA Timer clocks (MHz) beéuitésokat
0O o - APB2 peripheral clocks (MHz)
Input frequency HSE X84 v h‘l #2 J @ o = =
> ® ‘ N /P Ll X1 APB2 timer clocks (MHz}

Main PLL

kulso orara (HSE)

« Atallitjuk az orajel forrasat

;{ 48MHz clocks (MHz)




Projekt konfiguralas - generalas

=
sTm32
CubeMX

Code Generator

Advanced Settings

STM32F401RETx -

¢ Project Settings

[ STM32CubeMX SensAct00.ioc: STM32FA01RETk NUCLEO-FAD1RE

File

NUCLEO-F401RE

Pinout & Configuration

Window

SensAct00.ioc - Project Manager

Clock Configuration

Help

Project Manager

Project Name

1SensAct00

Project Location

]E:\AIex\STf\/l32prog\SensAct

Application Structure

]Eiasic

[ Do not generate the main()

Toolchain Folder Location

1

Toolchain / IDE
[swasTM32 v

Generate Under Root

¢Linker Settings

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Mcu and Firmware Package

Mcu Reference

[STM32F401RETx

Firmware Package Name and Version

JSTFVBZCube FW_F4 V1.251

Use latest available version

Use Default Firmware Location

1

Browse

(] X

& n oY 7\< Kys

GENERATE CODE

« A projekt paraméterek
beallitasa utan
kodgeneralas:

a megadott konyvtarba

legeneral egy projektet

amely

« tartalmaz minden
szikséges programot,
definiciot és driver-t

* a ,user’ szempontjabol
egy ,,ures” keret

10



System Workbench projekt

File Edit Source Refactor MNavigate

=g
BE&le <

[ Project Explorer 53

~ GE.SEHSA
¥ @] Includes
» [ Drivers
v 2 Inc
5> [ mainh
5 |0 stm32fdiochal_conf.h
5 B stm32fdecith
w 3 Src
> main.c
stm32fdoe_hal_msp.c
stm32fdi_it.c
» systern_stm32fdonc
[ startup
L’j SensActl.ioc
STM32F401RETx_FLASH.Id

v

Oitems selected

Nl B B-A RGO G

S workspace - C/C++ - SensAct0/Src/main.c - Eclipse

Search  Project Run  Window Help

[ *main.c 2
78 * @brief The application entry point.
71 *
72 * Bretval none
73 =

4= int main(void)
/* USER CODE BEGIN 1 */

/% USER CODE END 1 */

HAL_Init();
/* USER CODE BEGIN Init */
/* USER CODE END Init *=/

/* configure the system clock =/
systemClock_config();

/* USER CODE BEGIN SysInit */

/% USER CODE END SysInit */

/* Initialize all cenfigured peripherals */
MX_GPIO_Init();

MKX_USART2_UART_Init(};
/* USER CODE BEGIN 2 */

e R S v =g v I TR S e v )

a1 /* USER CODE END 2 */

@2 /* Infinite loop */

84  /* USER CODE BEGIN WHILE */
as while (1}

g6 {

ag /* USER CODE EMD WHILE */

f* USER CODE BEGIN 3 */

e

1

2

ER

4 f* USER CODE END 3 */
5

&

7

[#] Problems =] Tasks [ Console 33 [T Properties

Mo consoles to display at this time,

/* Mcu configuration---—————————o oo~

- O X
fo BE Wi e G D [Quik Acces | 5 | R4
= 0

-~

f* Reset of all peripherals, Initislizes the Flash interface and the Sysfick. */

USER CODE BEGIN ... END

A felhasznalo altal modosithato részek -
az Ujrageneralas valtozatlanul hagyja.

ME-[-=0

& Debugger Console 3@ Call Hierarchy 5= Outline (@ Build Targets [E] Task List 4 Search

11




System Workbench projekt

£ workspace - C/C++ - SensActD/Src/main.c - Eclipse

File Edit Source Refactor Mavigate Search Project Run

Nl R B-R RS- @i -0 RS E S

Window Help
BmiH-EH-eer2-

— O X

(o] | o

[t Project Explorer 53
G
v 25 SensActD
> 3 Binaries
> Includes
> [ Drivers
w 2 Inc
> [B mainh
5 [B stm32fdec_hal_conf.h
> B stm32fde_ith
w B Src
> € mainc
> | stm32fdo_hal_msp.c
> [ stm32fde it
> [€ system_stm32fdinc
> 2 startup
> [z Debug
[¥] NUCLEQ-F401RE.xml
SensActl Run.cfg
L% SensActlioc
@ STM32F40TRET:_FLASH.Id

main.c £ = 0
* @brief The application entry peint. ~

/% USER CODE END 1 %/
/% MOU €M EUI A 0N < - o m oo ot oo oo o s /

/* Reset of all peripherals, Initializes the Flash interface and the Systick. */
HAL_Init();

/* USER CODE BEGIN Jnif, */
/* USER CODE END JInit */

/* configure the system clock */
systemClock_cenfig();

/* USER CODE BEGIN SysINit */

/* USER CODE EMD SysInit =/

/* Initialize all cenfigured peripherals */

MX_GPIO_Init();

MX_USARTZ_UART_INit();

/% USER CODE BEGIN 2 =/

/* USER CODE END 2 */

/* Infinite loop */ v
[# Problems J£) Tasks B Console 82 [C] Properties [§} Debugger Consale 7% Call Hierarchy 5= Qutline (
CDT Build Console [SensAct0]

) Build Targets  [§] Task List Gﬁ%l;ﬁgﬁgglﬂa'rﬁvmﬁ

% Search

TNVORINE. FICU GLL CUMPILIE!
E:\Alex\sTM32proghsensActisensactespebug

arm-nens-eabi-gec -mcpu=cortex-md -mthumb -mfloat-sbi-hard -mfpu=fpva-sp-dis '-D__weak=__attribute_ ((weak})' '-D__packed=__attribute_ (({__packed__))' -DUSE_HAL_DRIVER -DSTM32F4@1xE -I"E:/Alex/STM3Zprc
Finished building: ../Drivers/sTM32F&x¥_HAL_Driver/src/stm3zfaxx_hal_uvart.c

-~

Building target: SensActe.elf

Invoking: MCU GCC Linker

arm-none-eabi-gcc -mcpu=cortex-mé -mthumb -mfloat-sbi=hard -mfpu=fpv4-sp-di16 -specs=nosys.specs -specs=nano.specs -T"../STHM32F481RETx_FLASH.1d" -Wl,-Map=output.map -Wl,--gc-sections -o "SensAct@.elf” §
Finished building target: sensacte.elf

make --no-print-directory post-build

Generating hex and Printing size information:

arm-nene-eabi-objcopy -0 ihex "sensActe.elf” "sensActe.hex”

arm-nene-eabi-size "SensActe.elf”
text data bss dec
5512 20 1836 71&8

hex filename
1ce2 sensActe.elf

15:23:12 Build Finished (took 8s.528ms)

Writable Smart Insert 95:1
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System Workbench projekt

File Edit Source Refactor

[ Project Explorer 52
5|

v [5 SensActd

> 9&', Binaries
il Includes
(Z Drivers
w [ Inc

> b mainh

v v

5 [ stm32fdoith
w [ Src

> [ mainc

stm32fdwo_it.c

w

[ startup

(7= Debug

[¥] NUCLEO-FAD1RExml
=| SensActD Run.cfg
L‘j Senshctllioc

w

Navigate

MR ® - -RBiig & -G -iH-0-9

= 0

¢ 7

5 [h] stm32fdn_hal_conf.h

5 [ stm32fdo_hal_msp.c

.c] system_stm32fdoc

STM32F401RETx_FLASH.Id

S workspace - C/C++ - SensAct/Src/main.c - Eclipse

- O X
Search Project Run  Window Help
TA-@E A RE T F ey [Quick Access] || g | AR 4
main.c 3 = 0
7e * @brief The applicatidn \gtry peint. ~
71 *
72 = @rgtyval None
73 *
74= int main(void)
75
76 /* USER CODE BEGIN 1 */ oo 7 . 14 . 14
; L mikr re: akkor hajth
78 /* USER CODE END 1 */ .
79
28 /* Mmcu Configuration--- *f
81
82 /* Reset of all peripherals, Initializes the Flash interFacMre ,”r" ha a N ucleo panel USB- n
23 HAL_Tnit();
2 X .
e R SR SR keresztul csatlakozik a PC-hez
86
87  /* USER CODE END Ipit */|
22
29 /* Configure the system clock */
I8 systemClock_config(});
91
92 /* USER CODE BEGIN SysInit */
93
94 /* USER CODE EMD SysInit */
95
96 /* Initislize all configured peripherals */
97 MX_GPIO_Init(};
98 MX_USARTZ_UART_Init();
99 /* USER CODE BEGIN 2 */
28
a1 /* USER CODE END 2 =/
22
e3 /* Infinite loop */ w
|8 Problems =] Tasks B Console 52 [ Properties QDeu.gge'Co"sce #° Call Hierarchy EE Cutline (@& Build Targets |§_| Task List 4" Search = X %| EN EE = E IEI| ™ 2~ [-ﬁ *= 8
=terminated> SensAct0 Run [Ac6 STM32 Debugging] openocd
Info : Stlink adapter speed set to 4800 kHz A
adapter speed: 48@@ kHz
** programming Started ==

auto erase enabled

Info : device id = @x1@818433

Info : flash size = Si2kbytes

target halted due to breakpeint, current mede: Thread
XPSR: @x618002902 pc: 2x2208004c msp: ex282lieee
wrote 16384 bytes from file Debug/SensAct®.=1f in 8.658919s (24.581 KiB/s)
*=* programming Finished **

#* verify started *#

target halted due to breakpoint, current mode: Thread
XPSR: @x6189990e pl: 2x2eeseee msp: ex2eelioesd
verified 5532 bytes in @.219978s (24.559 KiB/s)

** Verified OK **

*=* pesetting Target *=

Info : Stlink adapter speed set to 12@@ kHz

adapter speed: 1888 kHz

shutdown command invoked

A program az inicializalas utan egy ures
vegtelen ciklust hajt végre, a futasnak
kilso hatasa nincs.

Writable Smart Insert 87:27
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SensAct0 — 1. valtozat

Feladat:
« A Nucleo panelen talalhato zold User LED villogjon 1
masodperces periodusidovel 50%-os kitoltessel.

Konfiguracio:
« Az alap-konfiguracio.

User LED:

* PA5 portbit, GPIO_Output, GREEN_LED
* Qutput Push Pull

e No pull-up and no pull-down

* Maximum output speed: Low

-

‘q.

e o
{ireen

SIA
%DQ 14



SensAct0 - 1. valtozat

£ workspace - C/C++ - SensActD/Src/main.c - Eclipse

File Edit Source Refactor MNavigate Search Project Run  Window Help
M- ®-&-BinbENd2s | SRig -8 d-F-i%-0-8

[ Project Bxplorer 53

J DOGM_F303K8
I EVK1000_CubeMX
LI mylMU_F446RE

5 |n| stm32fdec_hal_confh
5 [A] stm32fdecith
v [ Src
> [ main.c
¥ @ stm32fdie_hal_msp.c
5 | stm32fdecit.c
5[] system_stm32fdionc
» 2 startup
> [= Debug
[%] NUCLEQ-F4DTRE.xml
= SensAct0 Run.cfg
% SensActlioc
T STM32F401RETx_FLASH.Id

[ main.c 52 | [g] stm32fdor it.c [] stm32f4swe_hal_cortexc

/* USER CODE END 1 */

/% MEU Configuration- - - oo oo ooo

/* Reset of all peripherals, Initializes the Flash interface and

v 5 SensActd HAL_Init();
B
> 3 Binaries /* USER CODE BEGIN Ipit */
> @']] Includes
o [ Drivers /* USER CODE END Init */ A
v £ Inc re 1 . =p per
/* configure the system clock */
5 |8l main.h systemClock_Config();

/* USER CODE BEGIN SysInit ‘;’I
/* USER CODE END SysInit */
/* Initialize all configured peripherals =/
MX_GPIO_Init();
MX_USART2_UART_Init();

/* USER CODE BEGIN 2 */

/* USER CODE END 2 %/

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

/* USER CODE END WHILE */

HAL_GPIO_TogglePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin);
HAL_Delay(see);

/* USER CODE BEGIN 3 */

¥
/* USER CODE END 3 */

e E e BEEE e e
[avick Accer) | | |2 45
= 8

ifériakezelésre a HAL (Hardware Abstraction Layer)

eljarasokat hasznaljuk. Ennek leirasa mikrovezérlo csaladonként
letolthetd az ST website-rol.

HAL_GPIO_TogglePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin);

HAL_Delay(500); )
Invertalja a megjelolt

kimenet logikai allapotat

! '
1238 /**
* @brief system clock Configurati 2 2 4
- e one | BT késleltetés ms felbontasban
126 =
1278 vui;:l SystemClock_config(void)
128 R
[£} Problems [ Project Explorer J£] Tasks [l Console 33 [0 Properties [} Debugger Console 4" Search Call Hierarchy = B

<terminated> SensAct0 Run [Ac6 STM32 Debugging] openocd

EX%GEREEE -5

target halted due to breakpoint, current mede: Thread
XPSR: 2x£le22eee pc: 9x2009e82e msp: ex2eelzeee
verified 5684 bytes in ©.999993s (54.738 KiB/s)

== yerified ok **

** Resetting Target **

Info : Stlink adapter speed set to 12@e kkz

adapter speed: 18@@ kHz

shutdown command invoked

Writable

~

Smart Insert 9432
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SensAct0 — 2. valtozat

Feladat:

« A Nucleo panelen talalhato zold User LED villogjon 1
masodperces periodusidovel 50%-os kitoltessel.

« A ,main’ ciklustol fuggetlenil, a hatterben fusson a
folyamat. e

STMS? “l’ File Window Help

STM32F401RETx - NUCLEO-F401RE

Megoldas:
« Alkalmazzuk a System V
Tick Timer folyamatot. g: § D R

IWDG

Ti . s
[ ) S S C k ° 1 I I I S e O d S - A Non maskable interrupt 0
] ° r] u g Hard fault interrupt 0
WWDG Memory management fault 0
° 77 ° 77 Pre-fetch fault, memory access fault 0
] Ove e e n t eZO N Undefined instruction or illegal state 0
Analog System servi ccccc | via SWI instructi ion 0
> Debu g 0
standard megszakitas e :
T b Sy ick ti 0
g , Connectivity ) PVD in P‘ ough EXT 16 o o
7 Multimedia Has hg' ofist p g oo
RCC global int O o
eleve engedélyezve van. — e, =
it EXT line[15:10] interrupts 7
Middiwire > FPU global interrupt o o
a Q NVIC: Nested Vector Interrupt Control & i ] S B

(%]DQ - a megszakitasi rendszer



SensAct0 — 2. valtozat

Megoldas:

* Létesitsiink a ,main.c’-ben egy SysTick megszakitasra
érvényre juto visszahivo (callback) fliggvenyt.

* Ilyen fliggveny eleve definialva van az STM32Cube
kornyezetben ,,weak” formaban, helye az
,stm3232F4xx_hal_cortex.c’ forrasfajl.

/**
* @brief SYSTICK callback.
* @retval None
¥/
__weak void HAL_SYSTICK_Callback(void)
{
[* NOTE : This function Should not be modified, when the callback is needed,
the HAL_SYSTICK_Callback could be implemented in the user file
¥/

17




SensAct0 — 2. valtozat

« Megkereshetjik a megszakitasokat definialo
,src\stm32f4xx_it.c’ forrasnyelvi fajl alapjan.

« Atmasoljuk a ,main.c’ fajl felhasznalo altal modosithatod
részebe.

« Megszlintetjuk a ,,weak” deklaraciot, és kitoltjuk az
altalunk kivant tartalommal.

Mit jelent a ,,weak” eljaras deklaracio?

 Egy Ures torzsu eljarast deklaral, amely ervéenyben
marad, ha nincs ugyanilyen név alatt egy normal
eljaras.

« Ugyanazon nev alatt deklaralt nem ,,weak” eljaras
feluldefinialja.

G 1



SensAct0 - 2. valtozat

volatile uint16_t secCnt = 0; Il SysTick counter

/**
* @brief SYSTICK callback.
* @retval None
*
void HAL_SYSTICK_Callback(void)
{
secCnt++;
if (secCnt >=1000)
{
HAL_GPIO_WritePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin, GPIO_PIN_SET);
secCnt=0;

}
else if (secCnt == 500)

{
HAL_GPIO_WritePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin, GPIO_PIN_RESET);

}
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SensAct0 - 2. valtozat

S workspace - C/C++ - SensActd/Sre/main.c - Eclipse

File Edit Source Refactor Mavigate Search Project Bun  Window Help
N-HE ®-R-Bin|pPrEdzs e SRig-8-F-&~

[ Project Explorer 53 = O [g] main.c 52 | [g] stm32focitc ] stm32fdbo_hal_cortex.c

J®configure GPIO pin Cutput Level =/

HAL_GPIO_WritePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin, GPIO_PIN RESET);
3 DOGM_F303K8 —GPI0 (GREEN_LED_GPIO_Part, GREEN_LED_Pin, GPIO PIN RESET);
T3 EVK1000_CubeMX

13 mylMU_F446RE

J*Configure GPIO pin : BLUE_SMW_Pin =/
GPIO_TnitStruct.Pin = BLUE_SW_Pin;
GPIO_TnitStruct.Mode = GPIO_MDDE_IT_FALLING;

v (5 Senshctd GPI0_InitStruct.Pull = GPIO_NOPULL;
5 ¥ Binaries HAL_GPIO_Init(BLUE_SW_GPIO_Port, &GPIO_InitStruct);
> @l Includes /=Configure GPIO pin : GREEN_LED_Fin */
» (2 Drivers GPIO_InitStruct.Pin = GREEN_LED_Pin;
v (2 Inc GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_FF;
) GPIO0_InitStruct.Pull = GPIC_NORULL;
> [K] main.h GPIO_InitStruct.Speed = GPIO_SPEED_FREQ LOW;

> [ stm32fdioc_hal_conf.h HAL_GPIO_Init(GREEN_LED_GPIO Port, BGPIC_InitStruct);

> [H] stm32fdocith

¥
w [ Src
5 g main.c 233 /* USER CODE BEGIN 4 */
234
> [ stm32fdioe_hal_msp.c 235e g
> @ stm32fdiocit.c 238 * @brief SYSTICK callback.
> [€] system_stm32fdonc i;; ¥ Erekypl, None
/
> 2 startup 2355 void HAL_SYSTICK callback{void)
» [= Debug 248 {
241 secint++;
[¥] NUCLEO-FA01RExmI 242 if (seccnt »= lese)
SensActD Run.cfg 243 {
& Senshctlioc 244 HAL_GPIO WritePin(GREEN_LED GPIO Port, GREEN_LED_Fin, &PI0 PIN SET);
245 seccnt = @;
STM32F401RETx_FLASH.Id 248 ¥
247 else if (seccnt == 5@8)
248
249 HAL_GPIO_WritePin(GREEN_LED GPIO Port, GREEN_LED_Pin, GPI0 PIN RESET);
258 3
251 }
252

253 I"’ USER CODE END 4 */
254

2555 o=
256 * @brief This function is executed in case of error occurrence.
257 * @pacam file: The file name as string.
258 * @pgram line: The line in file as a number.
259 * @Erghyal None
268 =/
261= void _Error_Handler(char *file, int line}
262 {
263 /* USER CODE BEGIN Error_Handler_Debug */
4 ns

ara 1% tirnm sam add h3e mem Smelamantadinn Sn memamh bhn G0 mmmne mebnen cbadn %0

<terminated> SensActl Run [AcE STM32 Debugging] openocd

[#] Problems [ Project Bplorer J] Tasks [ Console 58 [0 Properties Q Debugger Conscle 4" Search

FrO"E-U-idO P BENIH-FH oD

[nee=] | g |
= 0

~

Call Hierarchy

y =0
EXR|BEEEE D -0

target halted due to breakpeint, current mede: Thread
¥PSR: @x61088882 pC: @x20880828 msp: Ex29913088
verified 5ee4 bytes in @.899993s (54.73@ KiB/s)

*% yerified oK **

** pesetting Target **

Info : stlink adapter speed set to 18ee kuz

adapter speed: 1Z@@ kHz

shutdown command invoked

Writable Smart Insert

253:1
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SensAct0 — 3. valtozat

Feladat:

« A Nucleo panelen talalhato kek User nyomogomb
sorozatos megnyomasaval a zold User LED villogasanak
kitoltése valtozzon 50% és 10% kozott.

Konfiguracio:

« Az alap-konfiguracio a kék User nyomogomb
megszakitasanak engedelyezesével.

Beallitasok:
« PC13 portbit, GPIO_EXTI13, &= Tl el
PR e
BLUE SW ot e o
ree e
5

« External Interupt Mode with L
Falling edge trigger detection ABS25.3; IZx;T[E:I;::Imz 1]Smuqlﬂmqu 1=
R36, 0 ’_‘L']m—“h 1::;:

® = n n = n O3 & C32 6.80F for LdwcRx =
AN No pull-up and no pull-dow
&S 2

I;IN
=

B
2

I
o] o] ]
L]




SensActO - 3. valtozat

m STM32CubeMX SensAct00.ioc: STM32F401RETx NUCLEO-F401RE

=
STM3? Ny File Window Help
CubeMX

SensAct00.ioc - Pi t & Configurati ,

Clock Configuration

v Software Packs v Pinout

NVIC Mode and Configuration :
System Core v o : din
i Priority Group [J Sort by Premption Priority and Sub Priority
A m egsza kités DMA Search © & [ Show only enabled interrupts Force DMA

Non maskable interrupt
Hard fault interrupt

engedelyezese

WWDG

RCC global interrupt
USART2 global interrupt

(A USER beavatkozas nem ——“—)dd P et e
olyan fontos esemeény.)

Memory management fault 0
Pre-fetch fault, memory access fault 0
Undefined instruction or illegal state 0
Analog ’ System senvice call via SWI instruction 0
° ° 14 ’ -
Prioritas: nem tul LA - °
° Pendable request for system service 0
Cg N Time base: System tick timer 0
PVD interrupt through EXTI line 16 O o
m a ga S Multimedia N Flash global interrupt O o
O o
O [0
7
O o

SIA
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SensAct0 — 3. valtozat

Megoldas:

* Megkeressuk a ,HAL_GPIO_EXTI_IRQHandler’ eljarast,
amely ,,weak” deklaracio formajaban talalhato a
rendszerben.

« Atmasoljuk a ,main.c’ user altal modosithatd részébe.

* Megszuntetjuk a ,,weak” jelleget.

« Kitoltjuk az altalunk kivant tartalommal.

Eljaras:

« A kék gomb megnyomasa megvaltoztatja a zold LED
vilagito allapotanak megfelel6 idotartamot - 500 ées
100 ms kozott valt.

« Az idotartamot definialo valtozo:

uint16_t ledOnPer kezdeti értéeke 500
V) 23



SensAct0 - 3. valtozat

volatile uint16_t secCnt = 0; Il SysTick counter
volatile uint16_t ledOnPer = 500; Il Green LED ON period

/**

* @brief SYSTICK callback.

* @retval None

¥
void HAL_SYSTICK_Callback(void)
{

secCnt++;
if (secCnt >=1000)

{
HAL_GPIO_WritePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin, GPIO_PIN_SET);
secCnt=0;

}

else if (secCnt == ledOnPer)

{
)

HAL_GPIO_WritePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin, GPIO_PIN_RESET);

24



SensActO - 3. valtozat

A megszakitasi eljaras (callback):

/**
* @brief EXTI line detection callbacks.
* @param GPIO_Pin Specifies the pins connected EXTI line
* @retval None
*
void HAL_GPIO_EXTI_Callback(uint16_t GPIO_Pin)
{
if (GPIO_Pin == BLUE_SW_Pin)
{
if (ledOnPer == 500)
ledOnPer = 100;
else
ledOnPer = 500;
}

secCnt=0;

}
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SensAct0 — 3. valtozat

Leforditva-letoltve a programot a kovetkezot tapasztalhatjuk:
A kapcsolas bizonytalan, hol miikodik, hol nem.

Az ok:

« A kapcsolonal ,,prell” (pergés) jelenség lephet fel,
ami tobbszoros megszakitast eredményezhet.

Kikiiszobolésének egy modja:

» Az els0 megszakitas megjelenése utan valamennyi ideig (10-50 ms
a kapcsolo tulajdonsagaitol fliggoen) blokkoljuk tovabbi
megszakitasok érvenyesilését.

A kapcsolojel blokkolasanak idotartamat a
SysTick timer segitségével allithatjuk be.

Y, 26



SensAct0 — 4. valtozat

Megoldas:

 Leétesitiink egy swBlock valtozot, amely kezdeti értéke 0.

« Ha a megszakitasi eljarasban swBlock > 0, nem csinalunk
semmit (blokkoljuk a kapcsolo mikodését).

« Ha swBlock == 0, végrehajtjuk a mikodeést, és az swBlock
valtozot beallitjuk a blokkolas idotartamat meghatarozo
értekre.

« A SysTick megszakitasi eljarasban csokkentjik swBlock értéket
1-el, ha az nem 0.

Javaslat az esztétikusabb miikodes érdekében:
A kapcsolo megnyomasakor nullazzuk a ,secCnt’ valtozo
ertéket, hogy a villogas alaphelyzetbdl induljon el, ezzel a
legelso intervallum is korrekt modon jelenjen meg

Y 27
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volatile uint16_t secCnt = 0; /I SysTick counter
volatile uint16_t ledOnPer = 500; /I Green LED ON period
volatile uint16_t swBlock = 0; Il Blocking period of Blue Switch

/**
* @brief SYSTICK callback.
* @retval None
*
void HAL_SYSTICK_Callback(void)
{
secCnt++;
if (secCnt >= 1000)
{
HAL_GPIO_WritePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin, GPIO_PIN_SET);
secCnt=0;

}

else if (secCnt == ledOnPer)

{

HAL_GPIO_WritePin(GREEN_LED_GPIO_Port, GREEN_LED_Pin, GPIO_PIN_RESET);

}

if (swBlock > 0) swBlock--;

}
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/**
* @brief EXTI line detection callbacks.
* @param GPIO_Pin Specifies the pins connected EXTI line
* @retval None
¥
void HAL_GPIO_EXTI_Callback(uint16_t GPIO_Pin)
{
if (GPIO_Pin == BLUE_SW_Pin)
{
if (swBlock == 0)
{
if (ledOnPer == 500)
ledOnPer = 100;
else
ledOnPer = 500;
secCnt = 0;
swBlock = 50;
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