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12. VIN projekt in SensorTile.box

[ m PraktiCna naloga - VIN Projekt }
0 Razvojne plosce
0 Viri (gradiva, posnetki, primeri, ...)

1 Osnovna projekta v CubelDE:

m CubeMX (HAL knjiznica, BSP) — STM32H7, STM32F4
1 CubeMX — osnovni projekt (GPIO — tipka, LED diode, USART)
1 BSP — osnovni projekt (Touch, LCD)

m SensorTile.box (kompaktna razvojna platforma)
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VIN Projekt — Navodila

Preberite podana navodila (OneNote zvezek, LAB vaje s temo VIN projekta)
in vsebino oblikujte v skladu s priporocili.

Porocilo oblikujte v PDF obliki. Dodajte tudi infografiko (graficni povzetek
vaSega projekta) in video posnetek. Vse datoteke (skupaj s porocilom) dajte
v zip arhiv in oddajte (video lahko tudi kje objavite ali kako drugace delite z
nami, da ga objavimo). Projekt vsaj v obliki tekstovnega povzetka in
infografike objavite tudi v OneNote zvezku VIN - sekcija VIN projekti Teme.

Projekt priporo¢amo, da objavite tudi javno (GitHub, https://video.arnes.si/,
Youtube, ...), skupaj z multimedijskimi datotekami (video posnetek
delovanija, porocilo, razlage, skice)...

Primer zelo dobro narejenega opisa izvedbe projekta, kjer so podane vse
potrebne informacije za razumevanje in samostojno izvedbo projekta:
Snake game on 8x8 LED matrix using the STM32F4 discovery board. |

zrezke’s blog

https://zrezke.github.io/jekyll/update/2022/02/23/8by8-snake.html

Velikost zip datoteke, ki jo oddate, je omejena na 50MB.

zrezke's b|Og Mansion Of Terror (WebGL game) CV

Snake game on 8x8 LED matrix using the
STM32F4 discovery board.

Feb 23, 2022 - Filip Jeretina

In this post we will be implementing a snake game on bare metal. This means we will only use assembly
and registers, without any fancy tools such as the CUBEMX :)

Parts list

e STM32F407G-DISC1 board

e 8x8 LED MATRIX with MAX7219 display driver.
o Joystick module

e Wires with female to female dupont connectors

Snake game on 8x8 LED matrix using the STM32F4 discovery board. |
zrezke’s blog

https://zrezke.github.io/jekyll/update/2022/02/23/8by8-snake.html
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VIN Projekt — Osnovna platforma
STM Discovery F4 (Cortex M4) STM32F407 ST Di scovery

*STM32F407VGT6 microcontroller featuring 32-bit
Arm® Cortex®-M4 with FPU core, 1-Mbyte Flash memory and ST M 3 2
192-Kbyte RAM in an LQFP100 package
*USB OTG FS
ST MEMS 3-axis accelerometer
*ST-MEMS audio sensor omni-directional digital microphone
*Audio DAC with integrated class D speaker driver
*User and reset push-buttons
*Eight LEDs:
+LD1 (red/green) for USB communication
*LD2 (red) for 3.3 V power on
*Four user LEDs, LD3 (orange), LD4 (green), LD5 (red)
and LD6 (blue)
*Board connectors:
*USB with Micro-AB
*Stereo headphone output jack
+2.54 mm pitch extension header for all LQFP100 I/Os
for quick connection to prototyping board and easy

probing

*External application power supply: 3V and 5V
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" AVIN'Projekt — Ostale platforme
STM Discovery MP1 (2xCortex A7 + 1xCortex M4) ST DI SCOVGFy STMBZM P157C

*STM32MP157 Arm®-based dual Cortex®-A7 32 bits +
Cortex®-M4 32 bits MPU in TFBGA361 package
*4-Gbit DDR3L, 16 bits, 533 MHz

*1-Gbps Ethernet (RGMII) compliant with IEEE-802.3ab STM3 2MP 1
*USB OTG HS STM32

*Audio codec
*4 user LEDs
2 user and reset push-buttons, 1 wake-up button
*5V /3 AUSB Type-CTM power supply input (not provided)
*Board connectors:
*Ethernet RJ454 x USB Host Type-AUSB Type-
CTM DRPMIPI DSISMHDMI®Stereo headset jack
including analog microphone inputmicroSDTM cardGPIC
expansion connector (Raspberry Pi® shields capability)
*ARDUINO® Uno V3 expansion connectors
*STM32CubeMP1 and full mainline open-source Linux® STM32
MPU OpenSTLinux Distribution (such as STM32MP1Starter)
software and examples
*4" TFT 480%800 pixels with LED backlight, MIPI
DSISM interface, and capacitive touch panel
*Wi-Fi® 802.11b/g/n
*Bluetooth® Low Energy 4.1
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VIN Projekt — Osnovna platforma
STM32H750B-DK Discovery razvojni sistem

*Arm® Cortex® core-based microcontroller with 128 Kbytes (STM32H750XBH6)
of Flash memory and 1 Mbyte of RAM, in TFBGA240+25 package

*4.3” RGB interface LCD with touch panel connector
*Ethernet compliant with IEEE-802.3-2002, and POE
*USB OTG FS with Micro-AB connector
*SAl audio codec
*One ST-MEMS digital microphone
*2 x 512-Mbit Quad-SPI NOR Flash memory
*128-Mbit SDRAM
*4-Gbyte on-board eMMC
*1 user and reset push-button
*Fanout daughterboard
*2 x FDCANSs
*Board connectors:
* USB FS Micro-AB connectors
*  ST-LINK Micro-B USB connector
* USB power Micro-B connector
* Ethernet RJ45
* Stereo headset jack including analog microphone input
* Audio header for external speakers
* Arduino™ Uno V3 expansion connectors
* STMod+

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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Breadboard vezava — STM32H7

Priklju€itev na STM32 : 1x analogni,
1x digitalni vhod, 1x digitalni izhod

" Testno vezje (primer) - STM32H7 :

GPIO Vrsta Povezava

PC13  User tipka Modra tipka
,-----------------
I PA4  Analognivhod Rumena zicka
1 PH10 Dig. Vhod Zelena Zicka
\ PA3  Dig. Izhod - LED Oranzna zicka

PJ2,Pi13 Dig. Izhodi vgr. LED diode

GPIO - PH12

12C4 - PD12

12C4 - PD13
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STM32H750B — DISCOVERY StMod+ konektor
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STM32H750B — DISCOVERY StMod+ konektor
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STM32H750B — DISCOVERY StMod+ konektor
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Figure 5. STM32H745I-DISCO and STM32H750B-DK Discovery board bottom layout
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LAPSY Embedded Academy

LAPSY Embedded Academy - Home (sharepoint.com)

Izbrani projekti (RA, OR, VIN)

Forms

_Studentski projekti pri predmetih RA,
OR in VIN (RAVINOR Projekti)_Kraj

e Rozman, Robert
¥  Edited A 3,2024

Forms

VIN PROJ 2023 Zaznavanje ¢loveka z
matri¢no termo kamero_Jakob_jelovéan

Rozman, Robert
‘gl Edited Apr 8, 2024

Ostale izbrane vsebine (diplome, tecaji, ...)

> &3
Forms

VSP DIPL 2023 Preizkusanje seizmografa
s spustom uteZi_Luka Macek
‘%_' Rozman, Robert

Forms

VSP DIPL 2024 Samodejni toéilni
sistem_Bine Lipus

Diplomska dela

Forms Forms

VIN PROJ 2023 STM32H7 in LCD- VIN PROJ 2023 Krmiljena RGB
1602A_Nejc Vene dioda_Gregor Voléanjk
Rozman, Robert B Rozman, Robert
& 5 ‘%. : o RS

1of 12

See all

Forms Forms

VSP DIPL 2023 Biomimeti¢na
antropomorfna robotska roka_Nejc...

%,  Rozman, Robert Rozman, Robert
&_- Edited Apr 26, 2024 E%l Edited Ap

_Izbrane diplomske naloge (Diplome)
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LAPSYy Embedded Academy — VIN LAB

Vhodno izhodne naprave (VIN) (sharepoint.com)

Vhodno izhodne naprave (VIN)

Laboratorijske vaje

Priprava na izvedbo VIN projekta - STM32H7 (VIN LAB I) See all

LAPSy Embedded Academy LAPSy Embedded Academy LAPSy Embedded Academy LAPSy Embedded Academy
_VIN LAB 01-06 Priprava na izdelavo VIN VIN LAB 01.01 Osnove za VIN VIN LAB 01.02 Osnove za VIN VIN LAB 02.01 TinkerCad in
projekta (VIN-LAB Projekt)_Krajsi... Projekt_Splosno o tipalih.mp4 Projekt_Uvod in osnovne vezave v... Arduino_Uvod v potek LAB vaj.mp4

Rozman, Robert
April 15

4 Rozman, Robert Rozman, Robert Rozman, Robert

10f 12
Prakticne laboratorijske meritve z osciloskopi, generatorji (VIN LAB I1) See all
®© © = "
= i R R2
@ o6 o "
=
- v a
®© o v ;
> >
LAPSy Embedded Academy LAPSy Embedded Academy LAPSy Embedded Academy LAPSy Embedded Academy
_VIN LAB 07-12 Meritve odbojev, VIN LAB 07.01 AV1 - Simulacija vezij v VIN LAB 07.01 AV1 - Simulator vezij VIN LAB 07.02 AV1 - Simulacija vezij v

presluhov, oéesnih vzorcev in tipal (VI... orodju LTSpice_Uvod v LTSpice.mp4 LTSpice_Uvod v LTSpice.mp4 orodju LTSpice_Osnovno vezje s...

Rozman, Robert Rozman, Robert
‘% 113 (%l Edite: i18

Rozman, Robert

¥ Edit
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_Knjiznica vsebine

LAPSY Embedded Academy — OneNote zvezek

LAPSy Embedded Academy - Home (

sharepoint.com)

LAPSy Embedded Academy zvezek v 9
Aktualno

Preberi me

torek, 19. april 2022 14:32

Tukaj zbiramo ideje za teme VIN projektov

Diplome

VIN Projekt - Ideje

VIN Projekti - Done ®

Moduli, Tipala e

STM32 «

LAB Oprema

Q krvna

Literatura, viri ® Vsebine-TODO Projekt-Delo +

» Teme, podrogja *
v Praktigni LAPSYLAB
STM32F4 Shield + Click boards
Clickboards
Model Higke
Arduino Smart Home Kit
CANBUS - IEX modul
LSM6DSOX

kosov na volj

Breadboard samogradnja

Gibanje

Joystick
DIY osciloskop STM32
Arduino

Upornost/prevodnost koZe

LTE IOT 2 CLI
STM32H750B DK + clickboards
STMod+ konektor

STM32F4 Shield + Click boards
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LAPSY Embedded Academy — MS Teams

< Vse skupine

LAPSy Embedded Academy

Domaca stran
Class Notebook
Classwork
Dodeljene naloge
Ocene

Reflect

Insights

¥ Glavni kanali

Splo3no

1. Assembly programming ARM | (RA-LAB-E...

=

. Programiranje v zbirniku ARM | (RA-LAB)
. Programiranje v zbirniku ARM Il (OR-LAB I)

. Programiranje v zbirniku ARM IlI (Razv. plo...

. Programiranje v C (OR,VIN-LAB-STM32H7)

2

3

4

5. Ra¢unalnitka arhitektura (RA)
6. Organizacija racunalnikov (OR)
7. Vhodno izhodne naprave (VIN)
8. Projekti

9. Tecaji, diplome in ostale vsebine
Datotec¢na shramba

Discussion

Dokumentacije, gradiva

I8 8. Projekti Objave Datoteke v Notes

T Nalozi ¥ B Uredivmreznem pogledu  ® Dajvskupnorabo G Kopiraj povezavo <& Sinhronizacija

8. Projekti > Vsebine projektov

]

Name

STM32F4

STM32H7

VIN PROJ 2023 Analiza senzorjev CO2, tem...

VIN PRQJ 2023 APC1 in Arduino - Merjenje ...

VIN PROJ 2023 Pametna IR kamera 8x8_Jak...

LAPSy Embedded Academy
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Modified By ~ Video_channel ~ Item Child Count
Rozman, Robert 0
Rozman, Robert 0
Rozman, Robert 1
Rozman, Robert 2
Rozman, Robert 4

LAPSy Embedded Academy

ty5qym9
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Spletni viri

Full range of STM32H7 training courses
available online

024
smart home

OHORe

Full range of STM32H7 training courses available online

ST offers a full range of training courses in both ePresentation and PDF format for
the STM32H7 series of High Performance MCUs.

These courses provide helpful instructions and specific information on how to design
applications that take advantage of the STM32H7’s performance capabilities.

More than 60 specific training modules focus on teaching the skills and knowledge
for getting the most performance from STM32H7 MCUs for your applications.

Z naslova <https://www.st.com/content/st com/en/support/learning/stm32-education/stm32-online-
training/stm32h7-online-training.html>

Z naslova <https://qithub.com/STMicroelectronics/stm32h750b-dk-bsp>

STM32H7

"7—‘.:55 -

0 STM32Cul basics
) 01 - Infroduction

MOOC - STM32CubelDE
basics

STMicroelectronics
13 videos 192,894 views Last updated on Jan 3,...

= 2

p Playall >3 Shuffle

Learn how to create your STM32 based
application using STM32CubelDE
STM32CubelDE can be used to create
applications for STM32 devices using
STM32Cube libraries (HAL and Low Layer

versions).

STM32CubelDE basics - 03 GPIO HAL lab

STM32CubelDE basics - 11 USART HAL lab

VIN — 12 — Predavanja
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https://www.st.com/content/st_com/en/support/learning/stm32-education/stm32-online-training/stm32h7-online-training.html
https://www.st.com/content/st_com/en/support/learning/stm32-education/stm32-online-training/stm32h7-online-training.html
https://github.com/STMicroelectronics/stm32h750b-dk-bsp

.'.E_

dge computing — moduli, tipala

LSM6DSOX — SensorTile.box

’_----------------------------------------------------.

~

V4 Build Embed Process \

{ Capture data Label data decision tree decision tree new data :

: i d?) :

| :; i

: > > : i ﬁf‘ i ) I
Accelerometer | i |

I‘f'-_f : > Filters > Classification 1
% I > Gyroscope > - nl-anntati . > ) Real-time test > :
1 > Features > Results | pemenste ]
\ > External sensors > ; : /

SensorTile.box SensorTile.box
+ STEVAL-MKSBOX1V1 | - R P e i+ STEVAL-MKSBOX1V1

®) No USB cable: = i * ' No USB cable:
L . oSTBLEcE‘?en:;::r —UHICD B « STBLESensor
| *External tools for building decision tree: With USB le:
With USB cable: . n 5 i cable:
L . FP-SNS-STROX1 : Weka, RapidMiner, MATLAB, Python .+ FP-SNS-STBOXI
+ Unicleo GUI | i+ Unicleo GUI
| : (for advanced level)
. AlgoBuilder
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Edge computing — moduli, tipala

2) .
i LSM6DSOX Unique Performance

Improved Accuracy, Optimized System Power

High Accuracy Sensor HUB

Noise: Gyro 3.8 mdps/\VHz & compressed 9kB FIFO

Accelerometer 70 pg/VHz LSMEDSOX O ’
~ ' g

: Embedded Pedometer 2.x

Low Current Consumption Q | WeChat Compliant |

0.55mA HP combo D g ]

-159 H H
| -15% vs. LSMEDSL/M QO + OIS Stabilization Core Jan Renar
FN itra | Al :" 2.5%3x0.86 mm O . Zaznavanje ¢loveskih aktivnost1 8

ew ULra 'ow power Ax: { : New Standard Protocol T ini plosci Sensortile.box

14uA @100Hz ODR 13C / 12C / SPI tipali na razvojul p

DIPLOMSKO DELO

‘ Finite State Machine &
Y/ +

Machine Learning Core

Finite State Machine Machine Learning Core

Start node

node

Bernard Kuchler

Uporaba modelov strojnega uéenja v @

vgrajenih sistemih

DIPLOMSKO DELO RESET

8 9. Tecaji, ostale vsebine Objave Datoteke - Zapiski +

RESET

+ Novo v T Nalozi 8 Urediv mreznem pogledu B Dajv skupnorabo & Kopiraj povezavo <@ Sinhronizacija
[+ towo ~ | COMMAND
PARAMETERS

9. Te€aji, ostale vsebine > SensorTile.box > Kuchler_Analiza_in_razpoznavanje_aktivnosti_SensorTile.box > Posnetki
O ime -~ Spremenjeno Spremenil ~ Video_channel v - Dodajte stolpec RESET

M@ Orange-Klasifikacijsko_drevo 27 februar Kuchler, Bernard
CONT

Il Programska oprema ST-Klasifikacijsko drevo 27 februar Kuchler, Bernard

FSM & MLC allows sensors to process data with reduced help of a host MCU
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i B e
B D Do &
1 s © Bhw O

VP — Primeri projektov STM32F4, H7 — 21/22 fe

F4: Air Mouse

3D Sonar

€Y1 STM32H7508-D

H7: Circle Popper

LCD https://github.com/LAPSYLAB/STM32F4 Docs and Examples/

E4: Wave Player with
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https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/

Termo kamera - LIR tipalo Smarteh IZZlVI

Prilagam kratek dokument z navodili za priklop in zagotovitev pravilnega delovanja komunikacije
med LIR-2 senzorjem ter osebnim racunalnikom.

Poleg tega prilagam 3e link: https://github.com/kolan51/ModbusLIR2example, do GitHub
repozitorija, kjer se nahaja osnovna python skripta, ki jo lahko uporabite, kot osnovo za izdelavo vasih
lastnih projektov.

V navodilih je na koncu tudi kratek opis uporabe dodatnega projekta za barvni oziroma toplotni izris
zajetih meritev, ki pa rabi Se en minimalen popravek in ga bom poslal naknadno. Poleg nastetega
prilagam Se user manual za LIR-2, kjer je podrobnejsi opis vseh registrov in samega delovanja.

Posiljam Se dodatni projekt kolega Domna, kot sem obljubil véeraj:

https://github.com/kolan51/LIR2 ColorTemp. Lahko ga poganjate, kar preko .exe datoteke, navodila
za uporabo projekta pa so ravno tako opisana v dokumentu, ki sem ga poslal véeraj. Tudi ta projekt
lahko uporabite kot osnovo za nadaljnje delo.

Table 1: Features

VIN PROJ 2023 Pametna IR kamera 8x8 Jakob Jelovcan

Infrared array sensor 12 x 16 Pixel

Light indication

Smarteh LIR2 Tipalo Modbus RTU communication protocol
2 analog outputs 0.. 10V
IP65

VIN PROJ 2023 Pametna IR kamera 8x8 Jakob Jelovcan

VIN PROJ 2023 Zaznavanije Cloveka z matri€no termo kamero_Jakob jelov€éan.mp4

Infrared array
sensor

WHITE  +U
YELLOW GND

EROWN, RS405-7 P2 Windows PowerShell
GREEN RS485-B
PINK AO1 - Analog Output 1 PS C:\Users\Jakob\git\LIR2> python3 .\classificator.py models/convolutional_model.pt

Person present: True
GREY AO2 - Analog Output 2

Light sensor

VIN — 12 — Predavanja © Rozman - FRI


https://github.com/kolan51/ModbusLIR2example
https://github.com/kolan51/LIR2_ColorTemp
https://unilj.sharepoint.com/:f:/s/LAPSYEmbeddedAcademy/Eikokch_uZNDt5O_rBigHHABibG056Aruv9qljqLu_bRNA?e=UkBI5Y
https://unilj.sharepoint.com/:f:/s/LAPSYEmbeddedAcademy/EkWg4cFq0F9FnbWu6GGa600Biv3c3AGFvyZa63rl4xwoFg?e=UA9VOS
https://unilj.sharepoint.com/:f:/s/LAPSYEmbeddedAcademy/Eikokch_uZNDt5O_rBigHHABibG056Aruv9qljqLu_bRNA?e=UkBI5Y
https://unilj.sharepoint.com/:v:/s/LAPSYEmbeddedAcademy/EQbAW5tTkchJie4kLGvncMIBFfBDuVaU1kdurZSX0-7y5w?e=uzAoQG

= A
|zZIVI

Zaznavanje potnikov v ladijski kabini - Smarteh

a.) kot prvi, in upam da ne prezahteven cilj, bi Zeleli razviti algoritem za
detekcijo ljudi v prostoru. Tukaj nas Se ne bi zanimalo Stevilo ljudi,

pac pa samo njihova prisotnost, tudi ¢e so v "mirovanju->spanje". Klasi¢ni
PIR senzor tukaj odpove, in to bi radi nadgradili za

potniSke kabine na ladji (sliki v priponki, Stevilke v kvadratkih so razdalje v
mm).

b.) kot drugi korak pa bi poiskusali detektirati Stevilo ljudi v prostoru. Ja, ta del

bo zahtevnejsi, mogode za zacetek, e uspemo prepoznati enega, dva in ved
kot dve osebi.

Oboje bi morali znati implementirati na napravi sami (matri¢ni termo senzor
obdelujemo na enem od ST ukontroler-jev), kar pomeni delo z omejenimi
resourci -> implementacija preprostejsih algoritmov. Obdelava pa PC-ju tukaj
odpade, razen v zaCetni fazi -> fazi u¢enja pred fazo optimizacije.

i Recommended products:
| N VLS3L7CX and VL53L8CX selection guide |

\ VL53L7CX @ VL53L8CX
. X Y

60° x 60° 45° x 45°
(90° diagonal) (65° diagonal)
Up to 8x8 (64 zones)
Autonomous low power mode

| External synchronization pin
| 100% compatible

| o B I2C (1 MHz) I2C (1 M, SPI (3 MHz)
| e Dark condition 350 cm 400.cm

! 9 Under ambient light" 65 cm I 285 cm |

‘ - consumption** 4.5mW 1.6mwW

‘ i 6.4x3.0x1.6 mm 6.4x3.0x1.75 mm

\

‘y’ * Best conditions using white target (88% reflectance)

** Power

26
at 1hz frequency and with 2.3 V analog and VCSEL supply
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12. VIN projekt in SensorTile.box

m PraktiCna naloga - VIN Projekt
1 Razvojne plosce
0 Viri (gradiva, posnetki, primeri, ...)

[ 0 Osnovna projekta v CubelDE: }

m CubeMX (HAL knjiznica, BSP) — STM32H7, STM32F4
1 CubeMX — osnovni projekt (GPIO — tipka, LED diode, USART)
1 BSP — osnovni projekt (Touch, LCD)

m SensorTile.box (kompaktna razvojna platforma)
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Osnovni projekt CubelDE — GPIO — razli¢ni nivoji programiranja

Baremetal - zbirnik

INTT T0:
push {r5, re6, 1lr}
// Enable GPIOD Peripheral Clock (bit > in AHBIENR register)
ldr ré, = RCC_RHBIENR // Load peripheral clock reg address to ré
1dr r5, [ré] // Read its content to r5
orr r5, 0x00000008 // Set bit 2 to enable GPIOD clock
str r5, [ré] // Store result in peripheral clock register

// Make GPIOD Pinl2 as output pin (bits 25:24 in MODER register)

ldr r6, =GPIOD_BASE // Load GPICD BASE address to ré

1dr r5, [r6,#GPIOD MODER] // Read GPIOD MODER content to r5

and r5, Ox00FFFFFF // Clear bits 31-24 for P12-15

orr r5, 0x55000000 // Write 01 to bits 3.-24 for P12-15

str r5, [ré] // Store result in GPIOD MODER register
pop {r5, ré, pc}

LED_ON:|
push {r5, r6é, 1r}

// Set GPIOD Pins to 1 (through BSSR
ldr ré, =GPIOD BASE // Load
mov r5, #LEDs_ON

str r5, [r6,#GPIOD BSSR] // Write
pop {r5, ré, pc}

LED_OFF:

push {r5, ré, 1lr}

// Set GPIOD Pins to 0 (through BSSR
ldr r6, =GPIOD_BASE // Load
mov r5, #LEDs_OFF

str r5, [r6,#GPIOD _BSSR] // Write
pop {r5, ré, pc}

register)
GPIOD BASE address to ré6

to BSRR register

register)
GPIOD BASE address to ré

to BSRR register

https://qithub.com/LAPSyLAB/ORLab-

STM32/tree/main/GPIO LEDs

Baremetal - C

/* USER CODE BEGIN 2 */

RCC->AHB1ENR |= 0x08;
// Enable clock for GPIOD
GPIOD->MODER |= 0x01000000;
MODE Register: bit 12 == out

/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
GPIOD->0DR "= 0x1000;
Toggle PD12

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

//

for (int i=0; i<0x1000000; i++) {};

// waste some time

}
/* USER CODE END 3 */

https://github.com/LAPSyLAB/STM32F4 Discovery

HAL -C

/* Infinite loop */

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

{

HAL_GPIO_TogglePin(GPIOD, GPIO PIN 12);
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL_Delay(1000);

¥
/* USER CODE END 3 */

void HAL_GPIO_TogglePin(GPIO_TypeDef* GPIOX,
uint16_t GPIO_Pin)

{
uint32_t odr;

/* Check the parameters */
assert_param(IS_GPIO_PIN(GPIO_Pin));

/* get current Ouput Data Register value
*/
odr = GPIOx->ODR;

VIN Projects/tree/main/LED GPIO C Baremetal C

RA, OR

/* Set selected pins that were at low
level, and reset ones that were high */
GPIOX->BSRR = ((odr & GPIO_Pin) <<
GPIO_NUMBER) | (~odr & GPIO_Pin);

¥

https://github.com/LAPSyLAB/STM32F4_Discov

ery VIN Projects/tree/main/LED Blink Demo

VIN — 12 — Predavanja
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https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo

" B

Vir: UM2217 - HAL and Low-layer drivers

Bookmarks ~

Programska knjiznica

e e & B New 1 Edit r UmM2217
3 ’I life.augmented

e 1 General information 2 . . .

ke 2 Acronyms and definitions Vsebuje pred prl p raVIJene User manual

3 Su.pport of dual-care f k .. d I A t k. m .
B s _un ez el S ST Description of STM32H7 HAL and low-layer drivers
e 5 Overview of low-layer | n V/I na prava m | .

drivers

This section contains the following APls:
@kt 6 Cohabiting of HAL and LL

. i : . HAL_IncTick
[kt 7 HAL System Driver This section contains the following APls _Inc I.C U
ke 8 HAL ADC Generic Driver HAL USART Transmit() . HAL_GetTick()
©ikt 9 HAL ADC Extension Driver * = - , . HAL_GetTickPrio()
#Re 10 HAL CEC Generic Driver . HAL_USART_RBCE'VEO . - .
=y 11 HAL COMP Generic Driver This section contains the following APlIs: | ya; USART_Transmf'tReceNE(j *  HAL_SetTickFreq()
i 12 HAL CORDIC Generic : - it IT() . HAL_GetTickFreq()
Driver . HAL_}ﬂ!t{) . HAL USART_TYBHSH'” L —
sy 13 HAL CORTEX Generic «  HAL_Delnit() HAL USART_Receive_IT() *  HAL_Delay()
. - ’ - - tReceive_IT() «  HAL_SuspendTick()
#kt 14 HAL CRC Generic Driver . HAL_Mspjnth . HAL UsART_TransmnRece]VE_ . P
@kt 15 HAL CRC Extension Driver . - . . HAL ResumeTick
ke 16 HAL CRYP Generic Driver ) HAL_MspDelnit() . HAL_USART_Transmlt_DMA 0 _ . ]
s 17 HAL CRYP Bxtension i . HAL_InitTick() HAL_USART Receive_DMA() . HAL_GetHalVersion()
Driver - * - - . : A
@kt 18 HAL DAC Generic Driver . HA LﬂUSART_Tfaﬂsm‘tRecewe—DM 0

@kt 19 HAL DAC Extension Driver
@kt 20 HAL DCMI Generic Driver
=B 21 HAL DFSDM Generic

Driver 3524

This secti :
10 . ) On contains th .
4 22 HAL DMAZD Generic Operation functions HAL j2¢ Init) ) fouowmg APle;
Driver Th iss : . . -
STT— ‘ lxnon contains the following Apys: . HAL_!zc_DeInit()
ok e v parCPI0_Readpin HAL_12C_Wspinig
ke 25 HAL DSI Generic Dri%er HAL_Gpr O‘WritcPin() S HAL i2¢ MspDen;
@kt 26 HAL DTS Generic Driver * HAL_Gpio TOgg.’eﬁ' 0 . HAL IZC‘R ) nit()
e 27 HAL ETH Generic Driver . - - n . ~'et_IKegistercy
ke 28 HAL ETH Extension Driver HAL_ GP’O_LOCkPin() HAL‘IZC_ UnRegist ”baak()
kv 29 HAL EXTI Generic Driver * HAL_Gpio EXTI_IRQ * HAL 120 Reai erCall back()
.+, 30 HAL FDCAN Generic . - - Haﬂd!er{) ~rev_Kegis terAdy,

* Driver HAL_ GPIO EXTI Call * HAL 12c U, . rca”back()
@it 31 HAL FLASH Generic Driver - ~Callback() ~“~_UnRegis l‘erAddrCaﬂbacka
w5, 32 HALFLASH Extension g

Driver : UM2217 - Rev 6 page 2/4020
@kt 33 HAL FMAC Generic Driver
o 34 HAL GIXMMU Generic

‘N 4 2 of4020 » M| Q@
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I D E . I T M 2 - - h [ CubelDEWorkspace - STM32CubelDE
u e . e O na SISteI I ll File Edit Source Refactor Navigate Search Project Run \

New Alt+Shift+N > | %

Vzpostavitev za€etnega projekta : - :
- Uvoz obstojeéega (npr. BSP) IS ecent Fes o :
* Open projects from File System

[I import Projects from File System or Archive ] X

Import Projects from File System or Archive B

« Select project(s)

|
)
|
)
! This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
)
!
|
)

Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\CubelDE\STM32F4_Discovery VIN ~ ‘ Directory... Archive...
[ type filter text | Select Al
Fold I It A
older mport as Deselect All
. I STM32F4_Discovery VIN_Projects Eclipse project
° N OV p roj e kt C u b e M X —> [ STM32F4_Discovery VIN_Projects\Audio_playback_and_r Eclipse project 2 of 8 selected
O v | [] Hide already open projects

(V n a.d a.lJ evanj U) [ Close newly imported projects upon completion

Use installed project configurators to:
Search for nested projects

i

| Detect and configure project natures

m CubelDEWorkspace - STM32CubelDE

Preval anle Zaqon . File Edit Source Refactor Navigate Search Project Run Window Help
y .

Ml & vEiaidigy s~ Open Project
° PrOJeCt _> Bu”d PrOJeCt kjl:;oéeRcltExplorer% Close Project

@ Build All Ctrl+B
Build Configurations >
= RA P a
b v EVIN Build Project | Build Project
° - . )
R un -> De u g « & STM32F4_Discovery_Projects (in ST\ Luild Working Set ?
» & Audio_playback and_record Uemr
> [0 Buzzer PWM_Demo Build Automatically
. > [ Initial_Breadboard _VIN Build Targets >
« Step (Into,Over), Breakpoints + CIUED, i Dermo
« MM DEal Mo ATRALL C/C++ Index D
m CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Ref-wrﬂhﬂah Saar gam roject Run Window Help [ Cubel ace - STM32Cubel DE

[ =

K- B v e | B - I Y o
= AR S g‘ = - & 5 & - Gl e @ & File Edit Source Refa vigate Search Project Run Window Help
4 Debug = i Project ExSTorTer e — - Z Berimetxt @ mainc  l€stm3 iNvHR|®vy]RvBinid @ o

Run
v [E LED_Blink_Demo Debug [STM32 Cortex-M C/C ;i :/@m Nt 2 Project Explorer 2 # Debug
~ & LED_Blink_Demo.elf [cores: 0] 75-int main(void) ~ & FRI Run History
~ o Thread #1 [main] 1 [core: 0] (Suspended . 7& { > =20R © RunAs

= main() at main.c:84 0x800057¢
# arm-none-eabi-gdb (8.3.1.20191211)
# ST-LINK (ST-LINK GDB server)

77 /* USER CODE BEGIN = RA
78 v =VIN

79 /* USER CODE END 1 v & STM32F4_Discovery_Projects (in STM32F4_Di
80
81 /* MCU Configuratio
82

Run Configurations...

Debug History
% Debug As

» = Audio_playback_and_record
Debug Configurations...

> [ Buzzer PWM_Demo

8 e s w211 per » [ Initial Breadboard VIN Breakpoint Types
HAL_Init(); ' » [ZLED Blink Demo Toggle Breakpoint
- .. B

86 /* USER CODE BEGIN

87

88 /* USER CODE END In

89 © Rozman - FRI

=] /* Configure the sy
-e---—--'_:.--,

Toggle Breakpoint
- e s mm o)
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CubelDE: delo na STM32 sistemih

Kopiranje projekta:

*Kopiranje CubelDE projekta z CubeMX .ioc datoteko
¢1) Edit > Copy (obstojeci projekt).
¢2) Edit > Paste (nova lokacija).
¢3) Preimenuj .ioc datoteko.
¢4) Zbrisi Debug.launch datoteko.
¢5) Project > Clean.
¢6) Generiraj kodo s CubeMX.
¢7) Project > Build Project.
¢8) Debug As Stm32 Application.
*9) Debug aplikacije.
[ J
*Kopiranje osnovnih CubelDE asm,BSP C projekta
¢1) Edit > Copy (obstojeci projekt).
¢2) Edit > Paste (nova lokacija).
¢3) Delete the Debug.launch file.
¢4) Project > Clean.
*5) Project > Build Project.
¢6) Debug As Stm32 Application.
¢7) And debug the application
*8) Add breakpoint on first instruction if necessary

v 2 STM32H750B-DK_Working_projects
i 23sm.code DWT measurements_ _
re: [Z bsp23 (in bsp23_v2) 1
— TR ————
& Includes
v (& Core
& Components
= Inc
v = Src
[¢ main.c
[¢ stm32_lcd.c
lg stm32h750b_discovery_bus.c
lg stm32h750b_discovery lcd.c
l2l stm32h750b_discovery_gspi.c
lg stm32h750b_discovery_sdram.c
lg stm32h750b_discovery ts.c
[zl stm32h750b_discovery.c
lg stm32h7xx_hal_msp.c
[g stm32h7xx_it.c
£l syscalls.c
lg sysmem.c
lf system_stm32h7xx.c
l2l touchscreen.c
&= Startup
&2 Drivers
= Debug
= Fonts
[@ bsp23.ioc
El bsp23.launch
[ STM32H750XBHX_FLASH.Id
[ STM32H750XBHX_RAM.Id

VIN — 12 — Predavanja
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12. VIN projekt in SensorTile.box

m PraktiCna naloga - VIN Projekt
1 Razvojne plosce
0 Viri (gradiva, posnetki, primeri, ...)

1 Osnovna projekta v CubelDE:
s CubeMX (HAL knijiznica, BSP) — STM32H7, STM32F4

[ 1 CubeMX — osnovni projekt (GPIO — tipka, LED diode, USART)

1 BSP — osnovni projekt (Touch, LCD)

m SensorTile.box (kompaktna razvojna platforma)

VIN — 12 — Predavanja © Rozman - FRI



! . Mikro USB priklop na daljSi stranici
Delo na STM32H7 razvojnem sistemu (srednjitt)
Prikljucitev :

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

Poseben zacetni projekt in info za STM32H7 (e-ucilnica qﬂhubl
« dodajanje vsebine (main.c): '

E CubelDEWorkspace - Sluzba/ORLab-STM32H7/5TM32H750B-DK_{_Basic/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window Help

mlhg [~ R >~ @in| EveESvEvevigv|Ov Qi@ y{dRE TN H oD e~
% Project Explorer % BEY £ 70 Bmanc  Emainc X

0 CubelDE_Workspace ~ 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-OS ]
a 139 /* USER CODE END WHILE */
2 ORLab-STM32 140
v = ORLab-STM32H7 141 /* USER CODE BEGIN 3 */
= Docs 142 snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Cnt);
& DWT Cycles Measurements 1:‘31 HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1);
& GPIO_LEDs 145 HAL_Delay(160@);
~ & STM32H750B-DK_C_Basic 146 Cntes;
v (= Core 147
& Inc 148  /* USER CODE END 3 */
¥ = Src 142 }
156

Lastni viri :

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects

https://github.com/LAPSYLAB/ORLab-STM32H7
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https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects
https://github.com/LAPSyLAB/ORLab-STM32H7

CubelDE — Vzpostavitev novega projekta s CubeMX

Nov projekt
m CubelDEWorkspace - STM32_USB_Key_LED/Berime.txt - STM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window Help

G R 0 & & &N _§ & _§R_§B § N __§N_§B _§N_ Y
' New Alt+Shift+N > Makefile Project with Existing Code
--------------- C/C++Pr ect
Open File... e e i ---------------1
& 0 STM32 PrOJect
STM32. PrOJect from an E)(lstlng g STM32Cubelx Conflguratlon File ( |oc)
9 Project...

cl Edit Ctrl+wW _
ose kdl or. -r Convert to a C/C++ Project (Adds C/C++ Nature)
Close All Editors Ctrl+Shift+W & Source Folder
Save Ctrl+S & Folder
Save As... & Source File
Save All Ctrl+Shift+S [ Header File
Revert [ File from Template
@ Class
MOVE... Fea... Large Pi Docs & Reso. E] Data. O
9 Other... Ct
Rename... F2 _
L= Y VoLl LUULD DCULIN T
&1 Refresh F5 15 #define BUF ’ L] - -4
stz o 3 — Izberi plosco -

Target Selection

& STM32 target or STM32Cube example selection is required

kit levevages the capabilities of
the STM32F407 high-performanc

microcontrollers, to allow users t
develop audio applications easil*
Itincludes an ST-LINK/V2-A

embedded debug tool, one

MCU/MPU Selectcr [FBoard Selector

Boards List: 1 item
MCU/MPU Series s (B B N N N N N § N N |
S R e e T (T e

* . STM32F407G.. Di... Active 19.89 :

I | Overview dcommer | type ] Marketin_dluntt Price. ] Mounted 5} I

I & . STM32HT... Discovery... Active 8.0 TM3ZHT: I

Check/Uncheck All ]

Commercign mm mm mm mm - - - - -,
part [ [sSTM32F407 v

Number | |STM32F407G-DISC1
|
|

\------------_

Commercial

STM32H7508-DK] v
Part Numbe

STM32H750B-DK

[ S p———————

L T

© Rozman - FRI




Osnovni projekt CubelDE — CubeMX

Konfiguracija : prikljucki, knjiznice STM32H7
) ‘ Reset_State Reset_State
(STH3201tm UG rctages nd embadi solhar ok ~ e | LTDC_VSYNC LTDC_R3

" . Project Location
© Copy only the necassary orery fles PG | (e e
O Add necessary library files as reference in the taoichain praject configuration file Application Structure

|Advanced [ Ba not generate the main()

Generated files Tockhain Foider Location G p D Arﬂq

[ Generate peripheral initialization as a pair of ".c/.h' files per peripheral

[ Backup previcusly gensrated files when re-generating ["T"‘f:‘:”m: | R . EVENTOUT EVENTOUT
9 Keep User Code when re-generating )
5 et provusly ganaate feswhan ot e genrated & GPIO_EXTI13 GPIO_EXTI2
L J Minimum Heap Sze ox200
Minimum Stack Sze  [0:00 |

HAL Settings
[] Set all free pins as analog (to optimize the power consumption)
[ Enable Full Assert

B

( Thread-safe Ssttings
Conex-MaNS

Generated Function Calls

(] Enabie muti-threaded support

Templ i \ . Advanced Settings
erplate Setings 5 hread-safs Locking Siratagy g Generate Code Perlpheral Instance Name | M Do Not Generate Function Call
Select a template to generate customized code Detaut - Mapping sutabis sirategy ¢

1 SystemClock_Config
M nd Firmware Pack:
T 2 MX_GPIO_lnit GPIO D
STM32F40TVETs 3 MX_ADC1_lnit ADC1 O
Firmware Package Name and Version 4 MX_ADC2_|nit ADC2 ]
L 5 MX_ADC3_lnit ADC3 0
6 MX_ETH_Init ETH O
7 MX_FDCAN1_Init FDCAN1 ]
- 8 MX_FDCAN2_Init FDCAN2 ]
L
E LSE | ol > 32 ToRIC(KHY 9 MX_FMC_Init FMC O
01000 Kz — s 10 MX_LTDC_Init LTDC 0
-~® 11 MX_QUADSPI_Init QUADSPI O
3132 Kz 12 MX_RTC_Init RTC ]
—*  Eneble CSS [To IWDG1,2 (KHz) ;
- 13 MX_SAI2_Init SAI2 m
r 8 _® R _ R _ & _ &N _ & _R_&8 &R &R &R &R &R R~ ]} -1
14 MX_SDMMC1_MMC_Init SDMMC1
— R 545.—,-;.-l—.--------------
&R &R B N N N N N N §N N §B_§B B N _§ N N _§N ] LB B N N ] o ripharal Clocks
[ ‘ P —— 84 To AHB1,2 Peripheral Clacks (MHz)

HSIRC

120 MHz max
l— -m APB1 Peripheral Clocks (MHz)
HPRE Prescaler Tﬂ APB1 Timer Clocks (MHz)
D2PPRE2

120 MHz
(@] lol 64 - ul_. 1 vl I—:'—T. To APB2 Peripheral Clocks (MHz)
-w APBZ Timer clocks (MHz)

11w | ®
SYSCLK (MHz)  DACPRE Prescaler

PLL Source Mux

480 MHz max
SPI1,2,3 Clock Mux

VL L 1 1 TN
@

PLLIQ ® luAHBl Peripheral (MHz)
Y Enable CSS — paReRe 120 MHz
: ------_LI-IE-----_ THE") . ,,-,“pm -
Input frequency 4 SAH Clock Mux —
PLLIP USART1,6 Clock Mux —

-
125_CKIN

"W - :I'””UM ACLK (MiHz) :: ® .
R nastavitve

D20 ®
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ace - STM32_USB_Key LED/Core/Src/main.c - STM32CubelDE

e Refactor Navigate Search Project Run Window Help
Jml@'ﬁ'@“‘@‘ﬁ'ﬁ' Open Project

Osnovni projekt CubeMX — USB Virtual

Project Explorer & Close Project
vope . . = FRI = :
Program : za posiljanje po USB Virtual COM Port (USART3) | . g suld Al Cirl+ B
oA TRy ———"
. . uild Project _Build Project

/* Private variables --------------"--"---""---- ¥ &VIN ‘.B _m

v & STM32F4 Discovery Projects (in STh ?'mmg © -g
/* USER CODE BEGIN PV */ ‘ e e recer Build Autornatially
#define BUFSIZE 256 > [X Initial_Breadboard_VIN Build Targets >
char SendBuffer[BUFSIZE]; » [ELED Blink Demo e il >
int Counter; 7 [ LED Blink Demo_QEMU @ Generate Report

> [E LED PWM Demo

/* USER CODE END PV */ ) Generata Code

v [ STM32_USB_Key LED
> @l Includes
v (& Core

Properties

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

while (1) 5 o UART

{
/* USER CODE END WHILE */ kOda

6 — Build
project

/* USER CODE BEGIN 3 */ l
snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Counter);
HAL UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

[5 cubelDEWorkspace - STM32_USB_Key_LED/Core/Sﬁ/Eaiu M CUPEDE e e

File Edit Source Refactor Navigate Search Proj Run Window Help
HAL_Delay(1000); HvLGl®vRvaicdigyar 6 0 Run 1
Counter++; & Project Explorer 2 ‘_*B_D;bui ——— _{} F11
¥ =FRI Run History >
> =2 0R O RunAs >

[ I,

}
/* USER CODE END 3 */ 7 — Debug

VIN — 12 — Predavanja p rOJ ECt
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m CubelDEWorkspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
H~HR|® & ~Rinidig~ e~ Open Project

CubelDE — Zagon, debug e

» = O0R

Build Configurations >

= RA
o st
H 1 . ] ) uild Working Set >
Preva an e Za on v = 5TM32F4_Discovery Projects (in ST
I - I . q - ) > = Audio_playback_and_record ez
¢ PrOJeCt -> Bu”d PrOJeCt > [ Buzzer PWM Demn Build Automatically
m CubelDEWorkspace - STM32CubelDE s >
File Edit Source Refactor Navigate Search Project Run Window Help x >

OvE @ ®v&] ~v@inidigy &~ > @& Run
& Project Explorer & A% Debug
v =2 FRI

> =2 0OR

Run History
© Run As

Run Configurations...
v =VIN

v = STM32F4 Discovery Projects (in STM32F4 DI
> = Audio_playback_and_record

Debug History
4+ Debug As

° Run -> Debug > [0 Buzzer PWM _Demo Debug Configurations...
> [ Initial_Breadboard_VIN Breakpoint Types
> [ LED_Blink_Demo

Toggle Breakpoint

o MEarm Nl M o TRaAn

m CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE

File Edit Source Refaprﬂhﬂ& Saardam 2roject Run Window Help
Ordelzsgm(Srimrzse Mo tidis~ 0~ QG -i®s

T Project ExSToTdP - - —d Berime.txt  l@ main.c stm3
~ [E LED Blink_Demo Debug [STM32 Cortex-M C/¢ />~ @retval int

74 *
«  Step (Into,Over), Breakpoints ¥ LD Hink Democf fcores ) 75 e matn(vota)
1 1 ~ o Thread #1 [main] 1 [core: 0] (Suspended . 7& {
= main() at main.c:84 0x800057¢ 77  /* USER CODE BEGIN

2 arm-none-eabi-gdb (8.3.1.20191211) 78 ;

& ST-LINK (ST-LINK GDB server) ;Z /* USER CODE END 1
81 /* MCU Configuratio
82

Br e e o w211 per
sl maL_1nit(; 1
£ .
86 /* USER CODE BEGIN

88 /* USER CODE END In

Build <->Debug
project, ...

=] /* Configure the sy
-r---—--'—:--f

Toggle Breakpoint
-_—— s e e o
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i
3v3 =
R231
100R
HW13
BLUE HAT

o

Osnovni projekt CubelDE — GPIO - tipka, LED diode

1
D0341X-G01-BLU

_[7] Buttons
HAL = C R230 r—————\
UM2217 y 330R PC13 WAKEUP _ |
=4 —-—— -
/* USER CODE BEGIN PV */ R (031 Wakeup & Key Button
User manual 3220K .

#define BUFSIZE 256

char SendBuffer[BUFSIZE]; L )
int Counter; Description of STM32H7 HAL and low-layer drivers = .

int KeyState=9;

35.2.4 10 operation functions LEDs B
/* USER CODE END PV */ This section contains the following APIs:
«  HAL_GPIO_ReadPin() e 3v3
«  HAL_GPIO_WritePin() ‘ \I R233 LD7
+  HAL_GPIO_TogglePin() I
+  HAL_GPIO_LockPin() I 1
/* Infinite loop */ +  HAL_GPIO_EXTI_IRQHandler() 1 1
/* USER CODE BEGIN WHILE */ +  HAL_GPIO_EXTI Callback() 1 1 R232 LD6
while (1) - 1 LED2 3, 680RV. RED
{ L R
. PIIT s NP
HAL_GPIO_TogglePin(GPIOI, GPIO_PIN 13); pij2 LHL LCO HSYRL
B3 F:3 -L_E:; CLE
KeyState = HAL_GPIO_ReadPin(GPIOC, GPIO_PIN_13); P14 2 =50
HAL_GPIO WritePin(GPIOJ, GPIO_PIN 2, KeyState); P15
byt PG LD R?
snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d\r\n",Counter++,KeyState); P2 :rl': :-i'E'ﬂIEJ

HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL_Delay(1000);

/* USER CODE END WHILE */
6 — USART

/* USER CODE BEGIN 3 */

/1 USER CODE END 3 */ COM PO rt

VIN — 12 — Predavanja © Rozman - FRI



¢/main.c - STM32CubelDE

Osnovni projekt CubelDE — USB Virtual COM Port . — QIR Run Window Help

ivER By R v nidigy &y Open Project

Project Explorer = Close Project
Eiliani : © FRI -
Program : za poSiljanje po USB Virtual COM Port o & Build Al Crl+B

& RA Ew'ﬂ&w.t'wamrm. —

/* Private variables ----------mm oo v BVIN ;:-ldpm,ect m_&
~ & STM32F4 Discovery Projects (in ST\ ITWETIRG S¢

/* USER CODE BEGIN PV */ » = Audio_playback_and_record Clean...

#define BUFSIZE 256 ‘ I Buzzer PWM_Demo Build Automatically

char SendBuffer[BUFSIZE]; Etgfgﬁsﬁbomdﬁw Build Targets
N emo

s
b

. ¥

int Counter; . - C/C++ Index
¥

. [ LED_Blink_Demo_QEMU O G e
int KeyState=0; [ LED PWM Demo . Generate ce;jjo
enerate Code

[[Z STM32_USB_Key LED
/* USER CODE END PV */ > & Incdudes

v (& Core

Properties

/* Infinite loop */

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

{

8 — Build
project

HAL_GPIO TogglePin(GPIOI, GPIO_PIN_13);

KeyState = HAL_GPIO_ReadPin(GPIQ J_PIN_13);
HAL_GPIO WritePin(GPIOJ, GPIQ 2, KeyState);

snprintf(SendBuffer,P
HAL_UART_Transmi

ZE,"Hello World [%d]: Key:%d\r\n",Counter++,KeyState);
uart3,SendBuffer,strlen(SendBuffer),100);

m CubelDEWorkspace - STM32_USB_Key_LED/Core/Src/main.c - STM32CubelDE

HAL_Delay(leee); File Edit Source Refactor Navigate Search Projef En-Win-doT mlp----

/* USER CODE END WHILE */ HvHG B~ -Einididy sy @ @ Run 1
3 Project Explorer 2 ‘ 4% Debug %

/* USER CODE BEGIN 3 */ &R —————————

} O Run As

/* USER CODE END 3 */ 9 - Debug - o £ comiimn
VIN — 12 — Predavanja p rOJ eCt © Rozman - FRI




Osnovni projekt CubelDE — USB Virtual COM Port (USART3 na STM strani)

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

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

| Datoteka Dejanje Pogled Pomoé

& I BHm B &2 PuTTY Configuration ? X

' E? Druge naprave Category:

| & Grafi¢ne kartice = Session Basic options for your PuTTY session
@ Kamere =) Terrzggr 9 Specify the destination you want to connect to
== Krmilniki IDE ATA/ATAPI ' Keyboard Senalmme e
S Krmilniki shrambe - Bell I [coms | 115200 [
- — _-Features i
Y Erm':mt' use  video in' = Window J Connection type: |
iy "Tl n! 1 za zvok, video In igre - Appearance ‘O§SH (® Serial () Other:  Telnet v I
@ Miske in druge kazalne naprave -~ Behaviour I — 4

B Napraves programsko opremo
¥ Naprave z univerzalnim serijskim vodilom P .

57 Omrezne kartice &~ COM4 - PuTTY

g Prenasne naprave

|| Procesorji

[ Racunalnik ’
i3 Sistemske naprave
!t Software components

= Tipkovnice
§ USB Connector Managers
B Varnostne naprave
i Vdelana programska oprema
@ Vnosne naprave (HID)
v §§ Vrata (COM in LPT)
E Standard Serial over Bluetooth link (COMS5)
P g e N BT ETew g T el p——
l W STMicroelectronics STLink Virtual COM Port (COM4) I

w2 N L N 4

10 — Test
project
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https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe

"

12. VIN projekt in SensorTile.box

m PraktiCna naloga - VIN Projekt
1 Razvojne plosce
0 Viri (gradiva, posnetki, primeri, ...)

1 Osnovna projekta v CubelDE:

m CubeMX (HAL knjiznica, BSP) — STM32H7, STM32F4
0 CubeMX — osnovni projekt (GPIO — tipka, LED diode, USART)

[ 1 BSP — osnovni projekt (Touch, LCD)

m SensorTile.box (kompaktna razvojna platforma)

VIN — 12 — Predavanja © Rozman - FRI



I D E . I T M 2 - - h [ CubelDEWorkspace - STM32CubelDE
u e . e O na SISteI I ll File Edit Source Refactor Navigate Search Project Run \

New Alt+Shift+N > | %

Uvoz obstojecega projekta (npr. BSP... iz Github) Open File.. 7
’/—b

. Open Projects from File System...

* Open projects from File System 15 Recent Fies >

[I import Projects from File System or Archive ] X

« Select project(s)

Import Projects from File System or Archive B

|
)
|
)
! This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
)
!
|
)

Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\CubelDE\STM32F4_Discovery VIN ~ ‘ Directory... Archive...
[ type filter text | Select Al
Fold I It A
older mport as Deselect All
STM32F4_Discovery VIN_Projects Eclipse project
STM32F4_Discovery VIN_Projects\Audio_playback_and_r Eclipse project 2 of 8 selected
O v | [] Hide already open projects

" [ Close newly imported projects upon completion
| Use installed project configurators to:

Search for nested projects

E Detect and configure project natures

m CubelDEWorkspace - STM32CubelDE

Prevalanle Zaqon . File Edit Source Refactor Navigate Search Project Run Window Help
y .

‘M- @ v R vERinidig e~ Open Project
Project -> Build Project e o

@ Build All Ctrl+B
Build Configurations >
= RA P a
b v EVIN Build Project | Build Project
° - . )
R un -> De u g « & STM32F4_Discovery_Projects (in ST\ Luild Working Set ?
» & Audio_playback and_record Uemr
> [0 Buzzer PWM_Demo Build Automatically
H > [@ Initial_Breadboard_VIN Build Targets >
- Step (Into,Over), Breakpoints + 1150 B pemo o :
« MM DEal Mo ATRALL [}z
E CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Ref-wrﬂhﬂah Saar gam roject Run Window Help [ Cubel ace - STM32Cubel DE

[ =

i < S ] = H 3 - - - 7
= &8s g‘ = - & 5 & Gl e @ & File Edit Source Refa vigate Search Project Run Window Help
4 Debug % i Project ExSToTdr e - —d Berime.txt @ mainc  [&stm3 Ha b d |8 | v@icid @ o

b Run
v [E LED_Blink_Demo Debug [STM32 Cortex-M C/C ;i :/@m Nt 2 Project Explorer 2 # Debug
~ & LED_Blink_Demo.elf [cores: 0] 75-int main(void) ~ & FRI Run History
~ o Thread #1 [main] 1 [core: 0] (Suspended . 7& { > =20R © RunAs

= main() at main.c:84 0x800057¢
# arm-none-eabi-gdb (8.3.1.20191211)

77 /* USER CODE BEGIN = RA

Run Configurations...
78 ¥ =VIN

& ST-LINK (ST-LINK GDB server) 79 /* USER CODE END 1 « & STM32F4 Discovery_Projects (in sT2r4 b ePud History
80 . # Debug As
. ) R > = Audio_playback_and_record X X
:; /* MCU Configuratio » [ Buzzer PWM_Demo Debug Configurations...
s e st w211 per > [& Initial_Breadboard_VIN Breakpoint Types
HAL_Init(); ' » [ZLED Blink Demo Toggle Breakpoint
L ) ©TmES Rkl nees s A
86 /* USER CODE BEGIN
87
88 /* USER CODE END In
89 © Rozman - FRI

=] /* Configure the sy
-e---—--'_:.--,

Toggle Breakpoint
- e s mm o)
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LAPSYLAB <https://qithub.com/LAPSyLAB>

LAPSyLAB/STM32H7_Discovery_VIN_Projects

Z naslova <https://qgithub.com/LAPSyLAB/STM32H7 Discovery VIN Projects>

.settings Breadboard project added (initial preparation) last year
STM32H750-DK BSP_Touch Demo BSP Touch Demo project added (Basic starting BSP project) 2 weeks ago
STM32H750B-DK Breadboard VIN Update 2024 1.st 2 months ago
STM32H750B-DK_Buzzer PWM Demo Update 2024 1.st 2 months ago

STM32H750B-DK_C CAN _IEX Module Base | Minor update

4 days ago

STM32H750B-DK_12C Basic_Demo Update 2024 1.st 2 months ago

STM32H750B-DK 12C Touch_Demo Update 2024 1.st 2 months ago

STM32H750B-DK VIN Basic Update 2024 1.st 2 months ago

.gitignore Initial commit last year

.project Breadboard project added (initial preparation) last year

README.md Initial commit last year
VIN — 12 — Predavanja © Rozman - FRI
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https://github.com/LAPSyLAB
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/.settings
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/dbb07ccc61795bd74232b61aa7722327d7aafb68
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/00a9cb5eefea08ffc4ab9b502ef2e498b2758c85
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/735387d8199e32bee9f726c74beadca570463545
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Buzzer_PWM_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/735387d8199e32bee9f726c74beadca570463545
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_C_CAN_IEX_Module_Base
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/ed5043d9c2556f657a538e4d59046e2e1e064b1d
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/735387d8199e32bee9f726c74beadca570463545
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/735387d8199e32bee9f726c74beadca570463545
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_VIN_Basic
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/735387d8199e32bee9f726c74beadca570463545
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/blob/main/.gitignore
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/26f6d7776ec3b5f90a87d7e488f5e0e6f4410f3e
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/blob/main/.project
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/dbb07ccc61795bd74232b61aa7722327d7aafb68
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/blob/main/README.md
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/commit/26f6d7776ec3b5f90a87d7e488f5e0e6f4410f3e

. [[H STM32H750-DK_BSP_Touch_Demo
> 4 Binaries

» &l Includes
. v 2 Core
LAPSyLAB <https://qithub.com/LAPSyLAB> O et
v &=lnc
» [ ft5336 confh
18 main.h
B mt25tI01g_confh
8 mt48lcdm32b2_conf.h
[® stm32 lcd.h
18 stm32h750b_discovery_bus.h
5 stm32h750b_discovery_confh
5 stm32h750b_discovery_ermo.h
B stm32h750b_discovery_lcd.h
5 stm32h750b_discovery gspih
[ stm32h750b_discovery_sdram.h
[# stm32h750b_discovery ts.h
18 stm32h750b_discovery.h
B stm32h7xx_hal conf.h
8 stm32h7xcith
Src

LAPSyLAB/STM32H7_Discovery_VIN_Projects

Z naslova <https://qithub.com/LAPSyLAB/STM32H7 Discovery VIN Projects>

m STM32H750-DK BSP_Touch Demo /

1 VkljuCuje HAL knjiznico in podporno kodo (BSP) za STM32H7

m BSP ... Board Support Package
m - Nigeneriran s CubeMYX, vse spreminjamo rocno v kodi
m + delujejo zaslon, dotiki, ostale naprave

¢ main.c

2 stm32_led.c

2 stm32h750b_discovery bus.c
lg stm32h750b_discovery_lcd.c
[# stm32h750b_discovery gspi.c
19 stm32h750b_discovery_sdram.c
[# stm32h750b_discovery ts.c

lg stm32h750b_discovery.c

[# stm32h7xx_hal_msp.c

9 stm32h7x¢_it.c

2 syscalls.c

m STM32H750B-DK_VIN_Basic
1 Vkljucuje HAL knjiznico in je generiran s CubeMX
m +generiran s CubeMYX, lahko spreminjamo konfiguracije ~ [ STV32HTS0B-DK VIN Basic
m - ne delujejo zaslon, dotiki, ostale naprave © ¥ Binaries

> W Includes

0 Lahko pa se minimalna koda doda (nastavitve so veCinoma Ze prisotn + = core

~ =lInc
» [H mainh
» 8 stm32h7xx_hal conf.h
» [ stm32h7xcith

~ = Src

¢ sysmem.c
L system_stm32h7xx.c

<
¥V VM Y v v v v v v vovwov v Yo v v v v v v v v v v v v

[¢ touchscreen.c

> [8 main.c

> [g stm32h7x_hal_msp.c
> 8 stm32h7xoCitc

> g syscalls.c

> lg sysmem.c

> lg system_stm32h7xx.c
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https://github.com/LAPSyLAB
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects
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/STM32H750B-DK_VIN_Basic

STM32CubeMonitor

Basic_Flow_STM32F4_VIN

?------------------------------------------------~

/

START Acquisition

@ p2p connected (STM32F40xxx/41xxX)
direct

a8y

STOP Acquisition

~(
-----_’

\

~-------------------------------------------------’

N

’_------------------------------------------------~

@ p2p connected (STM32F40xxx/41xxx)

S
\

@ processing on

Cé Clear Graphs

-----_

’
\

~-------------------------------------------------’

https://wiki.stmicroelectronics.cn/stm32mcu/wiki/Category: STM32CubeMonitor
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TM32CubeMonitor

Basic_Flow_STM32F4_VIN_

Eéj START Acquisition

=

J 4+ Properties

Céj STOP Acquisition

Edit variables node > Edit exe-config node

Cancel |

& 3

el

D:\Delovni\CubelDE\SIluzba\STM32F4 Discovery VIN_ Prc

Name MyVariables
@ p2p connected (STM32F40xxx/41xxx) @ processing on
& Folder
-. Clear Graphs () kFie

| STM32F4_GPIO_PWM_SPI_I2C_C_Demo.elf -

-

(7] Expand Variable List

-’: DEPLOY ' DASHBOARD

r e p—— i= Variable List
1 START ACQUISITION Select Name |4 Start Address ~ Type
e e g O show Points N [] __sbrk_heap_end 0x200003d0  Unsigned 32-bit ~ ~
" AccelX 0x2000036f  Signed 8-bit
AccelY 0x20000370  Signed 8-bit
AccelZ 0x20000371 Signed 8-bit
_ |:| AHBPrescTable[0] 0x0800b8cc Unsigned 8-bit
H AnalogValue1 0x20000374  Signed 32-bit
F |:| APBPrescTable[0] 0x0800b8dc  Unsigned 8-bit
[] CDCCmdEpAdd 0x20000099  Unsigned 8-bit
[] CDCInEpAdd 0x20000097  Unsigned 8-bit
(] CDCOutEpAdd 0x20000098  Unsigned 8-bit
‘ . . ‘ . ‘ . . . . ChiplD 0x20000360  Unsigned 8-bit
8 9 1o " Tlm;fs) 1 “‘ 1 16 " |:| Counter 0x20000350  Signed 32-bit
® AccelX @ AccelY @ AccelZ Duty 0x20000358 Signed 32-bit
IMPORT DATA T Moms Mot S entios RennRRAn- Pl one
E—lﬂ%-------------ﬂw-ﬁ----
NoteFreg 40| N ‘
© Rozman - FRI

I D NotePeriod Signed-32bit '
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12. VIN projekt in SensorTile.box

m PraktiCna naloga - VIN Projekt
1 Razvojne plosce
0 Viri (gradiva, posnetki, primeri, ...)

1 Osnovna projekta v CubelDE:

m CubeMX (HAL knjiznica, BSP) — STM32H7, STM32F4
1 CubeMX — osnovni projekt (GPIO — tipka, LED diode, USART)
1 BSP — osnovni projekt (Touch, LCD)

[ m SensorTile.box (kompaktna razvojna platforma)
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STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

All features

. Easy-to-use app with immediate functionality for the following motion and
environmental sensor applications:

. Pedometer optimized for belt positioning
. Baby crying detection with Cloud Al learning
. Barometer / environmental monitoring
*  Vehicle / goods tracking
. Vibration monitoring
. Compass and inclinometer
. Sensor data logger
Expert Mode with additional sensor app parameter settings
. Compact board with the following high precision sensors:
. Digital temperature sensor (STTS751)
. 6-axis inertial measurement unit (LSM6DSOX)
. 3-axis accelerometers (LIS2DW12 and LIS3DHH)
. 3-axis magnetometer (LIS2ZMDL)
. Altimeter / pressure sensor (LPS22HH)
. Microphone / audio sensor (MP23ABS1)
. Humidity sensor (HTS221)
. Ultra-low-power ARM Cortex-M4 microcontroller with DSP and FPU
(STM32L4R9)
. Bluetooth application processor v5.2 (BlueNRG-M2) which replaces the
SPBTLE-1S Bluetooth Smart connectivity v4.2 module of the board previous
batches

https://www.st.com/en/evaluation-tools/steval-mksbox1vl.himl
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STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

STEVAL-MKSBOX1V1

TEMPERATURE

PRESSURE g
— SENSOR
LPS”"""&  STTS751 e
v
AUDIO SENSOR
s | | MP23ABS1 —_

SPBTLE-1S '|_ | *—“
L
MICROCONTROLLER ACCELEROMETER
| LIS2DW12

3D ACC+GYRO
LSM6DSOX ™|

BATTERY
CHARGER

ACCELEROMETER
LIS3DHH

N

=N

MAGNETOMETER
LIS2MDL

TEMP+HUM
. SENSOR
HTS221

VE

https://www.st.com/en/evaluation-tools/steval-mksbox1vl.himl
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STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

SensorTile.box wireless multi sensor development kit with user friendly app for loT and wearable sensor applications

Z naslova <https://www.st.com/en/evaluation-tools/steval-mksbox1vl.html>

https://www.st.com/resource/en/data brief/steval-mksbox1vl.pdf

How to use the wireless multi-sensor development kit with customizable app for loT and wearable sensor applications

https://www.st.com/resource/en/user manual/um2580-how-to-use-the-wireless-multi-sensor-development-kit-with-
customizable-app-for-iot-and-wearable-sensor-applications-stmicroelectronics.pdf

Getting started with the SensorTile.Box (STEVAL-MKSBOX1V1)

Z naslova <https://www.youtube.com/watch?v=jJZNMsNRG1U&ab channel=STMicroelectronics> miaS TEVAL-MKSBOX1V1

SensorTile.Box : Basic Mode

Z naslova <https://www.youtube.com/watch?v=svbT6e0T5 A&ab channel=STMicroelectronics>

SensorTile.Box : Pro mode

Z naslova <https://www.youtube.com/watch?v= SHY-jzcRNY&ab channel=STMicroelectronics>

SensorTile.box : Expert Mode

Z naslova <https://www.youtube.com/watch?v=A31j1VXh9SM&ab channel=STMicroelectronics>

https://www.st.com/en/evaluation-tools/steval-mksbox1vl.html
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STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

The loT made easy

VGRAJENE APLIKACIJE

Primeri vgrajenih aplikacij, dostopnih v Entry Mode nacinu aplikacije STE BLE Sensor:

Preprosta aplikacija za Stetje korakov s pomo¢jo merilnika pospeska
Zaznavanije otroSkega joka
o zaznavanje otroSkega joka preko mikrofona, prizig LED diode/opozorilo na
aplikaciji, ko je jok zaznan
e Barometrska aplikacija
Discovery sensors functionalities Configure and Develop specific functions using o omogoca dodatno ponastavljanje senzorjev za temperaturo, tlak in viago,
using pre-defined functions define new apps development environment prejete meritve prikaze graficno v obliki
R " e Sledenje prevazanim dobrinam, stanje v vozilu
ProgramWiftrt:) r:bjser:;nphone Enter the powerful STM320DE o s primernimi tipali (npr. merilnik viage) merimo pogoje, katerim bi bili
potencialno izpostavljeni izdelki, prevazani v nekem vozilu
e Vibration monitoring
o dolo¢imo neko sprejemljivo meritev tresljajev, ki jih zaznamo z merilnikom
pospeska - o morebitnih odstopanjih obvestimo uporabnika in zabelezimo

No need to program anything

KAJ VSE OMOGOCA APLIKACIJA?

V realnem ¢asu s pomocjo senzorjev zaznava stanje v okolju, risanje grafov na podlagi dogodek
podatkov, shranjevanje podatkov v oblak - cloud logging. e Compass and inclinometer
T - o belezenje sprememb v orientaciji SensorTile.box-a tekom ¢asa, graficni
— _ _ _ prikaz meritev (npr. spremembe v smeri neba, naklon)
‘ Stop plotting Pressure TILEBOX
/ ? R ety i b S AN

Seloct the cloud provider °
i Azure loT Central - Contoso / A\
2360°C  NotPresent : e n l \Y./
! Azure IoT - ST Web Dashb... ® Rssi; -97 dbm
Azure loT

i zaznavanje shranjevanje kompas
1 i o pedometer  oiroskegajoka  podatkov

: Charge: 0.0%
Y i 1BM Watson loT - Quickstart Charging -
e rE 1BM Watson loT Yoleoe: 0.000 ¥ "R
1009.04mBar  5270% Prossrs (ma CHINER. 0L DL e
-

o) S

Generic MQTT

Ts17 : 1008.19 (mBar) — i nadzorovanje ’
nadzorovanje ; :
B / fusion

https://www.st.com/en/evaluation-tools/steval-mksbox1vl.himl
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® Senzor vlag




£ Devices : & New App
INPUT
&} IMU Gyroscope sensor o
{8} IMU Accelerometer sensor o]

FUNCTIONS

Choose a function

OUTPUT

Choose output

X TERMINATE



STMicroelectronics. X-CUBE-AI.9.0.0 Mode and Configuration

Mode
Configuration
Reset Configuration Developer Cloud Add network Delete network
Main Platform Settings network 4+
Model inputs ~
netwark
QNN ~ | STM32Cube.AI MCU runtime

C:\Users\Adminj\DesktopTutorstvo-Projekt\CNN-Za-MNIST-D Browse...

None Balanced ~

Compression: Optimization:

Validation inputs: | Random numbers

Show graph

validation outputs: |None

Analyze

Complexity: 804706 MACC
Used Flash: 35.50 KiB (35.50 KB over 128.00 KiB Internal, .00 B over 128.00 MiB External NOR) Validate on desktop
Used Ram: 11,79 KiB (11.79 KiE over 1.03 MiB Internal, .00 B over 8.00 MiB External SDRAM)
Achieved compression: -

Validate on target
Analysis status: done alidate on targe
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