Vhodno izhodne naprave

Laboratorijska vaja 2 - VP 2
STM32-CubelDE projekt Il, FreeRTOS,
BSP
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VIN projekt - Izhodiscni projekti v CubelDE STM32H7

Vsi projekti temeljijo na uporabi HAL knjiznice

Osnova CubeMX graficni konfigurator

m  Osnovni projekt CubeMX:
0 Generiran s CubeMX(HAL knjiznica)

o https://github.com/LAPSyLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK_VIN Basic

m  Projekt CubeMX + FreeRTOS:
Osnovni projekt CubeMX in dodan FreeRTOS

m FreeRTOS - realno-Casni operacijski sistem
O https://github.com/LAPSYLAB/STM32H7 Discovery VIN_Projects/tree/main/STM32H750B-DK_VIN_Basic FreeRTOS

[Osnova BSP ro¢no skodiran projekt }

m  Osnovni projekt z vklju€enim BSP (LCD in Touch demo):
0 https://github.com/LAPSyLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK_BSP_ Touch Demo

m  Osnovni projekt BSP in dodan FreeRTOS (SDRAM, LCD demo):

m FreeRTOS - realno-Casni operacijski sistem
O https://github.com/LAPSYyLAB/STM32H7 Discovery VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo
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VIN LAB 2: VP2 - STM32-CubelDE projekt, USART,
GPIO (LED, tipka), BSP

m Osnovna projekta v CubelDE:
1 CubeMX (HAL knjiznica) — STM32H7

m ,izziv glavne zanke”

m FreeRTOS - realno-Casni operacijski sistem

0 reSi ,izziv glavne zanke®
o https://github.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK_VIN Basic FreeRTOS

1 BSP (HAL knjiznica) — STM32H7

m BSP — Board Support Package
01 Zbirka gonilnikov za naprave na plos¢i (LCD, Touch, Audio, SDRAM, ...)
o Ni najbolj kompatibilen s CubeMX (,rocne” konfiguracije, temelji na HAL knjiznici)

m BSP — osnovni demo projekt (Touch, LCD demo)

O https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK _BSP Touch Demo
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Mikro USB priklop na daljsi stranici

elo na / razvojnem sistemu (srednji 1) §,

PrikljuCitev :
« Mikro USB priklop na daljsi stranici (srednji !!!)

Poseben zacetni projekt in info za STM32H7 (e-udilnica,qgithub):
 dodajanje vsebine (main.c):

::::::

E CubelDEWorkspace - Sluzba/ORLab-STM32H7/5TM32H750B-DK_{_Basic/Core/Src/main.c - STM32Cubel DE
File Edit Source Refactor Navigate Search Project Run Window Help

milg |® - v miw | @ryaryfvyv@F vy |y Qv @F v dRE T HYhvryoaoy
& Project Explorer % BEY £ 70 Emainc  Emainc X

O CubelDE_Workspace A 131

& Delo 132 /* Infinite loop */

133 /* USER CODE BEGIN WHILE */

[ Node V4 (in node v4) 134 while (1)

v 12 Sluzba 135 {
[T CAN_IEX_Module 136 HAL_GPIO_TogglePin(GPIOI, GPIO_PIN 13);
& CAN_IEX Module_bak 137 HAL_GPIO_TogglePin(GPIOJ, GPIO_PIN_2);
138
H7-BSP-LCD-0OS *m
= 139 /* USER CODE END WHILE */
= ORlLab-5TM32 140 L]
¥ = ORlab-STM32H7 141 /* USER CODE BEGIN 3 */ "
= Docs 142 snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Cnt); = s.pd
& DWT Cycles Measurements Ei HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1); : s
um2488-discovery-kits-with-stm32h745xi-and-stm32h750xb-UM pdf
& GPIO_LEDs 145 HAL_Delay(1688);
v & STM32H750B-DK_C_Basic 146 Cntat;
v (= Core 147
& Inc 148  /* USER CODE END 3 */
v = Src 149 }
- 158
Lastni viri :

https://qgithub.com/LAPSyLAB/STM32H7 Discovery VIN Projects

https://github.com/LAPSyLAB/ORLab-STM32H7
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Osnovni projekt CubelDE — USB Virtual COM Port (USART3 na STM strani)

Program : sprejem na PC strani (povezava z Micro-USB kablom)

Datoteka Dejanje Pogled Pomoc

&= T BHF =

https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe

E? Druge naprave
L& Grafiéne kartice
@ Kamere
*® Krmilniki IDE ATA/ATAPI
9‘, Krmilniki shrambe
§ Krmilniki USB
iy Krmilniki za zvok, video in igre
@ Miske in druge kazalne naprave
B Napraves programsko opremo
i Naprave z univerzalnim serijskim vodilom
@ OmrezZne kartice
B Pprenosne naprave
|| Procesorji
E Racunalnik
E3 Sistemske naprave
!z Software components
== Tipkovnice
¥ USB Connector Managers
B Varnostne naprave
* \Vdelana programska oprema
¥ Vnosne naprave (HID)
v [ Vrata (COM in LPT)
ﬁ Standard Serial over Bluetooth link (COMS5)

i tandardietial auerllugtrath lCQM A
l W STMicroelectronics STLink Virtual COM Port (COM4) l

e 7 N N N N B B B B B B N N N ¥ J

& PuTTY Configuration

Category:

— Session

.~ Logging
} Terminal

. -Keyboard
el

- Features

? X

Basic options for your PuTTY session

Specify the destination you want to connect to

W N N N B B B S B B . .-
Senal line Speed \

I |COM4 H115200| \|

I Connection type: I

§ OssH @senal (Oother: [Telnat ol |

L —

Y o ---------‘

J&° COM4 - PuTTY

Hello World [0]:

|
ol
d
d
d
d

|
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Osnovni projekt CubelDE Il — GPIO —tipka, LED diode
Buttons

HAL - C UM2217

/* USER CODE BEGIN PV */
#define BUFSIZE 256 User manual
char SendBuffer[BUFSIZE]; Description of STM32H7 HAL and low-layer drivers LEDs
int Counter; =
int KeyState=0; . .

35.24 10 operation functions

This section contains the following APls:
+  HAL_GPIO_ReadPin()

. HAL_GPIO_WritePin()

. HAL_GPIO_TogglePin()

+  HAL_GPIO_LockPin()

+  HAL_GPIO_EXTI_IRQHandler()

/* USER CODE END PV */

/* Infinite loop */
/* USER CODE BEGIN WHILE */

while (1)
«  HAL_GPIO_EXTI_Callback()
{ . . .. . . . Al LOCD HEY ML
HAL_GPIO TogglePin(GPIOI, GPIO_PIN_13); Negiraj dig. izhod za rdeco LED diodo E:i
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_3); // Negiraj dig. izhod za zeleno LED diodo M4 _QD CLK
TER LI

KeyState = HAL_GPIO_ReadPin(GPIOC, GPIO_PIN_13); // Preberi stanje dig. vhoda (USER tipka) v KeyState Fa VR
HAL_GPIO_WritePin(GPIOJ, GPIO_PIN_2, KeyState); // zapisi stanje tipke na dig. izhod za zeleno LED diodo ;}; T L!E_EH

T 101 R4

snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d\n\r",Counter++,KeyState); // Pripravi tekstovno sporoc¢ilo s stanjem v polje znakov - string

HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100); // Poslji sporocilo s stanjem po USART povezavi v PC
e toor USART

;* USER COD BEGIN 3 */ iZZiV - kako COM Port
u S kI ad iti y P Ardngléo uno conneetor O

HAL_Delay(1090); // Pocakaj 1000 ms

END WHILE */

/* USER CQ

t = .t.’? ENE TS PD12
uravnotezitl ¢ RI26 PD13 ggk
VREF+
SB20==]
DNF
PDI N/A
L spami4 9 D13 L
= AVDD 8 |—||| =
GND| 7
{RST SCRDI P12 RIS
8 © Rozman FRI
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Nacini programiranja ,glavne zanke'

Ena zanka Kon¢ni avtomat RTOS
(enostavnejsi) (kompleksnejsi) (loCeni procesi)
{... switch (FSM.State) { void StartTask@2(void *argument)

if (Timer_1sec) { case CHECK_REASON: {

readSensors(&data); /ll< FSM.State: after reset. /* USEB FODE EEEL SERREIzE B2 )
/* Infinite loop */

se.nd_data(&data); . for(;;)
Timer_1sec = 0; if VSE_OK then {

} FSM.State = CHECK_BAUDRATE HAL_GPIO_ TogglePin(GPIOD, GPIO_PIN_13);

osDelay(1000);

if (Timer_50msec) { break; ;* USER CODE END StartTaske2 */
readKeys(&keys); }
readlnputs(&inputs); case CHECK BAUDRATE:
Timer_50msec = 0; /ll< FSM.State: after reset. void StartTask@l(void *argument)

} . {

/* USER CODE BEGIN StartTaskel */

) break: /* Infinite loop */
e for(s;)

{

HAL_GPIO TogglePin(GPIOD, GPIO PIN 12);

osDelay(1000);

}
/* USER CODE END StartTaskel */

}

Merilnik konc. plinov Merilnik kakovosti zraka

VIN - LV 9 © Rozman FRI
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Programiranje vgrajenih sistemov — OS vs. RTOS

General Purpose Operating System

0s w01 [ ] ] [ ]
b [ ] [ ] ] [ ]
os i1 b 0 |

Time

Real-Time Operating System (RTOS)

Job 1 preempts Job 2

RTOS N
ot ]

Job 2 ‘ ‘

0s I I
7

Scheduler
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Splosno o0 RTOS - Real Time Operating System

m  RTOS upravlja €as in procese na mikroprocesorju ali mikrokrmilniku

0 v bistvu: ,poenostavljen operacijski sistem”

m Funkcionalnosti RTOS:
0 Vecopravilnost (multi-tasking)
0 Dodeljevanje opravil CPE s prioritetami

0 Sinhronizacija dostopov do virov:
o V/I naprav

o Pomnilnika (podatkovnih struktur)
0 Komunikacija med procesi (Inter-task communication)
0 Casovna predvidljivost (realno-8asovna odzivnost)

0 Servisiranje prekinitev

VIN - LV 11 © Rozman FRI



" N @

Zakaj uporabiti RTOS?

m  Uporaba V/I naprav (ze pripravijeni driverji (TCP, ETH, CANBUS,...)
m  Se splaca vse razviti iz ni€ (npr. svoj dodeljevalnik) ?
1 Diploma : Fabci¢ — 2021 — lasten RTOS ,from scratch”
m  Vecopravilnost z moznostjo sinhronizacije
m  Prenosljivost kode na druge CPE
m  Upravljanje z viri
m  Moznost dopolnitve z lastnimi funkcijami
m  ObstojeCa podpora za nekatere razSirjene protokole:
a  TCP/IP, USB, Flash Systems, Web Servers,
0  CAN protocols, GUI, SSL, SNMP

Nekatere potencialne prednosti se hitro sprevrzejo v tezave in dodatno delo...

VIN - LV 12 © Rozman FRI
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S the task is ready and is

ta nja opraVII In prehOdI running because it’s the
highest-priority ready task

Task Finishes

Ex_pIICI_t BIOCking the task is blocked
Terminatio Call anddtherefore not
ready

it’s waiting for a
condition to be
true

Higher-priority Task
becomes Ready

Time Slice Expires

Interrupt comes in

Context Switch

v

the task is ready, but it’s not
running because it isn’t the
highest-priority ready task

the task has finished s
its work, or was explicitly
destroyed

Object
Available
Timeout Expires
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Priority Based FIFO Scheduling

high

FIFO
list of
ready
tasks

priority > low

CPU

=
>

Scheduler ______—

active

processor time
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Priority Based FIFO Scheduling

priority > low

high

FIFO

list of

ready o o o

tasks -

|y
e

CPU
Scheduler _____— processor time

active

15 © Rozman FRI
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Priority Based FIFO Scheduling

high

FIFO
list of
ready
tasks

)

L
(\PESY
N———1

priority > low

CPU

=

Scheduler
active

>

processor time
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Same priority — Round Robin Scheduling

Task 1
75ms
Same Task 2
Priority o
Time Slice = 50ms Task 3
60ms

» fime

Task1

a@ip
i

T0 50ms 100ms 150ms 200ms time

Task?2 I Task3 ITask‘l |Ta5k v
]

VIN - LV 17 © Rozman FRI



" N
RTOS - Opravila

m  Sistem oz. aplikacija je sestavljena iz ve€ opravil
m Opravila se izmenjaje izvajajo

m V nekem trenutku je aktivno natanko eno opravilo (se izvaja na
procesorju)

m RTOS odlo¢a, kako si opravila delijo procesor ( ,context
switching®)

m Vsebina opravila ( ,Task Context”)

0 Podatkovna struktura lastna vsakemu opravilu:
m Vsebuje vse potrebne podatke za izvedbo opravila:
0 npr. spremenljivke, registre in sezname vseh uporabljenih virov

VIN - LV 18 © Rozman FRI
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" JEE—
TipiCna struktura kode opravila

wvold mytask(uint 32 startup_parameter) {
<% Task initialization code *~

while (1) {
. . <% Taslk hody =
void StartTaskLED(void *argument) L

{
/* USER CODE BEGIN StartTaskLED */ 1
/* Infinite loop */
for(;;) }
{
HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13); // Negiraj dig. izhod za rdeco LED diodo
HAL_GPIO TogglePin(GPIOD, GPIO_PIN_3); // Negiraj dig. izhod za zeleno LED diodo

osDelay(1000) ;

}
/* USER CODE END StartTaskLED */

}
void StartTaskKEYLED(void *argument)

{
/* USER CODE BEGIN StartTaskKEYLED */
/* Infinite loop */
for(;;)
{
KeyState = HAL_GPIO_ReadPin(GPIOC, GPIO PIN_13); // Preberi stanje dig. vhoda (USER tipka) v KeyState
HAL _GPIO WritePin(GPIOJ, GPIO_PIN_2, KeyState); // Zapisi stanje tipke na dig. izhod za zeleno LED diodo

osDelay(59);
}
/* USER CODE END StartTaskKEYLED */
}
VIN - LV 19 © Rozman FRI
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Osnovni p

rojekt CubelDE Il — GPIO - tipka, LED diode in FreeRTOS |

GPIO — GPIO_Output za LED:

Pinout & Configuration

a ] @& LED: rdec¢a PI13, zelena PJ2
Dodatek FreeRTOS: _ / selena PD3
1. ,,Middleware and SW packs“ / Vidienare a"j R int
2. FregR_TOS a_Ctlvate (CMSIS V2) i g Reset_State Reset_State Reset_State
3. Kreiraj opravila (tasks): 0 LTDC_VSYNC | LTDC_R3 DCMI_D5
1. LED Blinking task % GPIO_Input GPIO_Input DFSDM1_CKOUT
L KEVALEDMmK : |WiGPlOIOWpE [WGPIOIGUSH  Fic_clk
3. defaultTask (ze obstaja) GPIO_Analog | GPIO_Analog  1252_CK
o EVENTOUT EVENTOUT LTDC_G7
GPIO_EXTI13 GPIO_EXTI2 SPI2_SCK
USART2_CTS
_ _ USART2_NSS
E— 9 FR{ERTOS Mode and Configuration GPIO_Input
Task Name LED_Blinking GPIO_Analog
Priority osPriorityLow ~ Interface @ SIS_V2 A EVEN-_FOUT
Stack Size (Words) 128 GPIO EXTI3
Entry Function StartTaskLED -
Code Generation Option/Default ~
Parameter NULE © Tasks and Quetes
Allocation Static ~ ® Confg parameters
Buffer Name LED_BlinkingBufrer
Control Block Name LED_BlinkingControlBlock defaultTask osPriorityNormal 128 StartDefaultTask Default NULL Dynamic NULL NULL
LED_Blinking osPriorityLow 128 StartTaskLED Default NULL Static LED_BlinkingBuf... LED_BlinkingCo...
m KEY_LED osPriorityLow 128 StartTaskKEYLED Default NULL Static KEY_LEDBuffer ~KEY_LEDContr...

https://qgithub.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK VIN Basic FreeRTOS

VIN - LV
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Osnovni projekt CubelDE Il — GPIO — tipka, LED diode in FreeRTOS Il

If configUSE_NEWLIB_REENTRANT is set
to 1 then a newlib reent structure will be

allocated for each created task & Config parameters @ Include parameters & Advanced settings

Configure the below parameters :

Q @ O i
DOdatek FreeRTOS ~ Newlib settings (see parameter descripti...
4. Newlib reentrant —p USE_NEWLIB_REENTRANT
5.  HAL Timebase Source to TIM6

(FreeRTOS has SysTick) Pinout & Configuration . SCflh,ovck Cllaonl:guratim
(o] are Facks

SY S Mode and Configuration

Timebase Source TIME w

System Core

BDMA
CORTEX_M7
DMA

« GPIO
IWDGH1
MDMA

" NVIC
RAMECC
RCC

WWDG1

ning: This peripheral has no parameters to be co

WARNINGS:

- When RTOS is used, it is strongly recommended to use a HAL timebase source other than the Systick.
The HAL timebase source can be changed from the Pinout tab under SYS

- The USE_NEWLIB_REENTRANT must be set in order to make sure that newlib is fully reentrant.
The option will increase the RAM usage. Enable this option under FreeRTOS > Advanced Settings > USE_NEWLIB_REENTRANT

https://qgithub.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK VIN Basic FreeRTOS
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Osnovni projekt CubelDE Il — GPIO — tipka, LED diode in FreeRTOS Il

void StartTaskLED(void *argument)

{

/* USER CODE BEGIN StartTaskLED */

/* Infinite loop */

for(;;)

{

HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13); // Negiraj dig. izhod za rdeco LED diodo
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_3); // Negiraj dig. izhod za zeleno LED diodo

Dodatek FreeRTOS:
Koda za opravila
Compile & Deb

osDelay(1000);

)2

/* USER CODE END StartTaskLED */
¥

void StartTaskKEYLED(void *argument)

{

/* USER CODE BEGIN StartTaskKEYLED */

/* Infinite loop */

for(;;)

{

KeyState = HAL_GPIO_ReadPin(GPIOC, GPIO_PIN_13); // Preberi stanje dig. vhoda
(USER tipka) v KeyState

HAL_GPIO_WritePin(GPIOJ, GPIO_PIN_2, KeyState); // Zapisi stanje tipke na dig.

void StartDefaultTask(void *argument)

/* USER CODE BEGIN 5 */ izhoi za zeleno LED diodo

/* Infinite loop */ ospelay(50); HAL Delay (): The CPU Hog (Blocking Delay)

{or(”) /* USER CODE END StartTaskKEYLED */ When you call HAL Delay (100), the CPU sits
} in a tight while loop, constantly checking if 100

. milliseconds have passed on the HAL timebase
snprintf(SendBuffer,BUFSIZE, "Hello World [%d]:

Key:%d\n\r",Counter++,KeyState); // Pripravi tekstovno sporocilo s stanjem v (WhICh we JUSt setto TIMG)'
polje znakov - string
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100); // Poslji

sporofilo s stanjem po USART povezavi v PC osDelay () : The Polite Yielder (Non-Blocking Delay)
When you call osDelay (100) inside a task, you are

‘}’SDelaY(m@)i telling the RTOS scheduler: " don't need to do anything

/* USER CODE END 5 */ for the next 100 OS ticks. Put me to sleep and let

¥ someone else use the CPU."

VIN - LV 22 © Rozman FRI



" S
VIN LAB 2: VP2 - STM32-CubelDE projekt, USART,
GPIO (LED, tipka), BSP

m Osnovna projekta v CubelDE:
1 CubeMX (HAL knjiznica) — STM32H7

m ,izziv glavne zanke”

m FreeRTOS - realno-Casni operacijski sistem

0 reSi ,izziv glavne zanke®
0 https://github.com/LAPSyLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK VIN Basic FreeRTOS

11 BSP (HAL knjiznica) — STM32H7 A
m BSP — Board Support Package
Zbirka gonilnikov za naprave na plosci (LCD, Touch, Audio, SDRAM, ...)

Ni najbolj kompatibilen s CubeMX (,rocne” konfiguracije, temelji na HAL knjiznici)

\_ m BSP - osnovni demo projekt (Touch, LCD demo) %

O https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK _BSP Touch Demo
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" N
CubelDE — BSP projekt e

¥ = Components

» = Common
m BSP - Board Support Package ' & ft5336
birk ilnik > = mt25t01g
Ll ZDbirka gonl ni Ov\/vza > = mtd8ledm32b2
naprave na plosci (LCD, ' & rk043fndgh
Touch, Audio, SDRAM, ...) » &lnc
v = Src
0 ,ni najbolj kompatibilen“ s » B mainc
CubeMX (,rone” » [ stm32 led.c

» g stm32h750b_discovery bus.c

» g stm32h750b_discovery lcd.c
- + g stm32h750b_discovery gspi.c
» g stm32h750b_discovery_sdram.:
¢+ g stm32h750b_discovery ts.c

» g stm32h750b_discovery.c

> g stm32h7xx¢_hal_msp.c

> g stm32h7xx it.c

» g syscalls.c

konfiguracije, temelji na
HAL knijiznici)

m  BSP - osnovni demo proj

(Touch, LCD demo)

1 Pripravljen projek
VkIjUéUje >[4 sysmem.c

> g system_stm32h7xx.c

m BSPin
= oshovni demo touch, LCD S { @t.ouchscreen.c

https://qgithub.com/LAPSyLAB/STM32H7 Discovery VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo

VIN - LV 24 © Rozman FRI


https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo

Z

obstojecega BSP projekta

[I CubelDEWorkspace - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run \
New Alt+Shift=N > | %
i C i . Open File E
Vzpostavitev zacetnega projekta : s
. Open Projects from File System...
4
+ Uvoz obstojecega (npr. BSP) e Recent s >
(] O pen proJeCtS from F |Ie System i [I import Projects from File System or Archive m} X
i Import Projects from File System or Archive @
! This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
H |
« Select project(s) ;
; Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\Cubel DE\STM32F4_Discovery VIN v ‘ ‘ Directory... ‘ ‘ Archive... ‘
[ type filter text || Select All |
s oo :
STM32F4_Discovery VIN_Projects Edlipse project
STM32F4_Discovery VIN_Projects\Audio_playback_and 1 Eclipse project 2 of 8 selected
= = " = - - 0 v | [T Hide already open projects
VSI ostall korakl enakl kot prl novem pr°]ektu " [ Close newly imported projects upon completion
: Use installed project configurators to:
! Search for nested projects
E Detect and configure project natures
E CubelDEWorkspace - STM32CubelDE
H H . File Edit Source Refactor Navigate Search Project Run Window Help
Preva]an]eq Zaqon - N~HRl®vA-vEinidigya~ Open Project
+ Project -> Build Project ool ol i
v EFRI s Build All Ctrl+B
R: Build Configurations >
[=]
Build Project __ j
° Run -> Debu v BVIN B:;m \A;erkin SBeLt"Id S E
g v = STM32F4_Discovery_Projects (in STh g
» = Audio_playback_and_record Clean...
> [T Buzzer PWM_Demo Build Automatically
. > [ Initial_Breadboard_VIN Build Targets >
« Step (Into,Over), Breakpoints . E11£D, i Demo
’ ’ LA Bl e AR C/C++ Index >
m CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
. File Edit Sourée Refﬁrﬂﬂ% SEET Gl P'oject_ Rurll Window Help . . [ Cubel ace - STM32Cubel DE
O~ERIBiE | %o o llr =S tidie Oy Qrids File Edit Source Refa: wvigate Search Project Run Window Help
4% Debug ® & Project M’?H-F‘d = Berime.txt 8 main.c [€ stm3 HrvHE| e vR vrEiwid ~[@ v & @ Run
~ [ LED_Blink_Demo Debug [STM32 Cortex-M C/C ;Z :/@m ant 2 Project Explorer & # Debug
~ B LED_Blink_Demo.elf [cores: 0] " 75-int main(void) ~ & FRI Run History
~ i Thread #1 [main] 1 [core: 0] (Suspende: 76 { > @O0R O RunAs
= main() at main.c:84 0x800057¢ 77 /* USER CODE BEGIN = RA Run Configurations...
W& arm-none-eabi-gdb (8.3.1.20191211) 78 ) v & VIN Debug History
& ST-LINK (ST-LINK GDB server) 79  /* USER CODE END 1 v & STM32F4_Discovery_Projects (in STM32F4_Di s B/
8@ " ) ) » = Audio_playback_and_record 9 X X
g; /* MCU Configuratio + [ Buzzer PWM_Demo Debug Configurations...
Br v e e w211 per > @ IniliaIiBreadboardyIN Breakpoint Types
8 HAL_Init(); » [ZLED Blink Demo Toggle Breakpoint
S . - o
86 /* USER CODE BEGIN
87
88 /* USER CODE END In
89 25 © Rozman FRI
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Naslednja LAB vaja g

i =0
m TinkerCad.com (naredite si racun): [___|
O https://www.tinkercad.com/
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