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12. VIN projekt in SensorTile.box

APrakti | na/INrPejekn g a |
ARazvojne plogle
AVI ri (gradiva, posnetki, pri mer.

A Osnovna projekta v CubelDE:
A CubeMX( HAL knj i ginSTM32H7, SBN33RH4
A CubeMX 1 osnovni projekt (GPIO i tipka, LED diode, USART)
A BSP 1 osnovni projekt (Touch, LCD)

A SensorTile.box (kompaktna razvojna platforma)
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VIN Projekt i Navodila

Preberite podana navodila (OneNote zvezek, LAB vaje s temo VIN projek
Ay @aSoAy2 20fAl1dz2iS @ aiftlRdz a 1L

t 2NRGSAE 2 20 f ADodapetSiinf@grafikboCa Nel-6F AAG| yAA
@I 0S3t LWde®EpSshaie ) + &Y RIFG20S1S 6aic
vzipk NKA@ Ay 2RRIFI20GS 00ARS2 K12
nami, da ga objavimo). Projeksaj v obliki tekstovnega povzetka in
infografike objavite tudi v OneNote zvezku VB¢kcija VIN projekti Teme.

ProjektLINA LI2 NB 6 | Y2 = R GitHahdhitpgi/Avided.arfiedz¥ A
Youtube ..), skupaj z multimedijskimi datotekami (video posnetek
RSt2dFy2als LER2NRG6At2T NITtF3Ss aiA
Primer zelo dobro narejenega opisa izvedbe projekjer so podane vse
potrebne informacije za razumevanje in samostojno izvedbo projekta:
Snakegame on 8x8 LEMatrix usingthe STM32Fdliscoveryboard |

I NBT 1804 ot23

https://zrezke.github.io/jekyll/update/2022/02/23/8by&nake.html

Velikostzipdatoteke, 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

ASnakeqame on 8x8 LEMatrixusingthe STM32Fdiscovenboard |
| NBT 1S048 of 213

https://zrezke.github.io/jekyll/update/2022/02/23/8by&nake.html
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Plant W ',E-rin.:_] Alert =
~ VIN Projekti i Pregled (OneNote objave tem) [

_Collaboration Space Uporaba prostora za s... DN1-VI naprave = VIN projekti Teme = . + Pamelna ura na HT =

5

Hribovksi spremljevalec =

Preberi.me
sreda, 16. marec 2022 18:09 I(omentarji. ideje

Mesalec pijac »

Tukaj lahko objavljate svoje vsebine, vas VIN projekt:
* Naredite svojo stran z naslovom VIN projekta
* Naredite lahko podstrani z razlicnimi vsebinami (viri, gradiva, sheme, ...)
* Imejte kopijo v svojem osebnem zvezku - tukaj lahko spreminjamo vsi vsebino.

Mesalnik glasnosh
Vizualizaagja zvoks Sistern DRO za merilne

(ing senzor

Predstavitev projekta : FireAlarm »

» Porocilo v PDF obliki (s tekstovnim povzetkom in infografiko na prvi strani) 5 ; _
o Objavite tudi na svoji strani v tem zvezku ali spletnem blogu *ooF - pametni loncek * dja predmetov v gibanju in

» Infografika - grafi¢ni povzetek projekta

* Kratek video posnetek - posljete nam ali objavite sami (link) Sistern za spremljanje nivoja v.. Laser tag

* Priporocilo: GitHub: opis projekta (Readme,md) in koda )
alkulator z mehanicnimi stikali » Infrarc kamera

Vse datoteke oddajte v .zip na e-ucilnico (Ce prevelika, izpustite video).
V'saj del vsebine objavite tudi v OneNote zvezku VIN. { = the Calored "‘-”I e

MFC reader na HT

Primer odli¢nega opisa projekta (informativen, izobrazevalen, ponovljiv): varje

Merilec termperature =
Snake game on 8x8 LED matrix using the STM32F4 discovery board. | zrezke's blog - ; PlantHealth - Nega rastlin

i i Fulet na HT =
Pametni pastir Za go

OB INvd

MNeimenovana stran *

FII:_'II..-_JI_llr_Jl'liE: adjic

T-rex runner =
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12. VIN projekt in SensorTile.box

APrakti | n-avINPejekb g a
[ ARazvojne plogle }
AVI T (gradiva, posnetki, pri mer.
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VIN Projekt i Osnovna platforma
STM Discovery F4 (Cortex M4) STM32F407 ST Di scovery

ASTM32F407VGT6 microcontroller featuring 32-bit
ArmE CortexE-M4 with FPU core, 1-Mbyte Flash memory and ST M 32
192-Kbyte RAM in an LQFP100 package
AJSB OTG FS
AT MEMS 3-axis accelerometer
AST-MEMS audio sensor omni-directional digital microphone
A\udio DAC with integrated class D speaker driver
AUser and reset push-buttons
Aight LEDs:
A D1 (red/green) for USB communication
A D2 (red) for 3.3 V power on
Aour user LEDs, LD3 (orange), LD4 (green), LD5 (red)
and LD6 (blue)
Aoard connectors:
AJSB with Micro-AB
AStereo headphone output jack
A.54 mm pitch extension header for all LQFP100 I/Os
for quick connection to prototyping board and easy

probing

Axternal application power supply: 3V and 5V

VINT 1271 Predavanja E Rozman - FRI



" AVIN'Projekt i Ostale platforme
STM Discovery MP1 (2xCortex A7 + 1xCortex M4) ST DI SCOVGFy STMBZM P157C

ASTM32MP157 ArmE-based dual CortexE-A7 32 bits +
CortexE-M4 32 bits MPU in TFBGA361 package
A-Gbit DDR3L, 16 bits, 533 MHz

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

Anudio codec

A4 user LEDs

A user and reset push-buttons, 1 wake-up button

A V13 AUSB Type-CTM power supply input (not provided)

Aoard connectors:
Athernet RJ454 T USB Host Type-AUSB Type-
CTMDRPMIPIDS | S MHD MI Elgadset jaclo
including analog microphone inputmicroSDTM cardGPIC
expansion connector (Raspberry P i &hields capability)

A RDUI NUBE&EV3 expansion connectors

ASTM32CubeMP1 and full mainline open-source L i n uSTMNE32

MPU OpenSTLinux Distribution (such as STM32MP1Starter)

software and examples

A" TFT 4801 800 pixels with LED backlight, MIPI

DSISM interface, and capacitive touch panel

AVi-F i #D2.11b/g/n

AluetoothE Low Energy 4.1
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VIN Projekt i Osnovna platforma
STM32H750B-DK Discovery razvojni sistem

AarmE CortexE core-based microcontroller with 128 Kbytes (STM32H750XBH6)
of Flash memory and 1 Mbyte of RAM, in TFBGA240+25 package

A . 30 ifeBdge LCD with touch panel connector
Aethernet compliant with IEEE-802.3-2002, and POE
AJSB OTG FS with Micro-AB connector

ASAI audio codec

AOne ST-MEMS digital microphone

A x 512-Mbit Quad-SPI NOR Flash memory
A128-Mbit SDRAM

A-Gbyte on-board eMMC

AL user and reset push-button

Acanout daughterboard

& x FDCANs

ABoard 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+

To I Do Io Do o Do I

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

Pri kljulitev na STM32 : 1x anal ogni
1x digitalni vhod, 1x digitalni izhod
" Testno vezje (primer)STM32H7

GPIO Vrsta Povezava
o Analogni vhod ~ FumenaCi¢ka )

PH10 Dig. Vhod Zelena(itka
PA3  Dig. Izhod LED  OranlnaCitka

PJ2,Pi13 Dig. Izhod vgr.LED diode

ﬁ-
\-

-PH12
ldl S

12C4 - PD13

GPIO

o
W
<
a
o
g

[Brez naslova]

8s

vas zes

-

HNOJOp ACC
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STM32H750B i DISCOVERY StMod+ konektor
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STM32H750B 1 DISCOVERY StMod+ konektor
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STM32H750B i DISCOVERY StMod+ konektor
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Figure 5. STM32H745I-DISCO and STM32H750B-DK Discovery board bottom layout
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12. VIN projekt in SensorTile.box

APrakti | na/INrPejekn g a |
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12. VIN projekt in SensorTile.box
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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)

VINT 127 Predavanja

E Rozman - FRI


https://unilj.sharepoint.com/sites/LAPSYEmbeddedAcademy/

LAPSYy Embedded Academy i 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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LAPSYy Embedded Academy i 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

Modified ~

April 24

April 24

April 24

April 24

April 24

Modified By ~ Video_channel ~ Item Child Count
Rozman, Robert 0
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Spletni viri

Full range of STM32Hv¥aining courses
availableonline

0 STM32CubelDE basics
) 01 - Infroduction

MOOC - STM32CubelDE
basics

024
smart home

o egw

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

= 2

p Playall >3 Shuffle

Full range of STM32HTaining coursesavailableonline

SToffersafull range oftrainingcoursedn both ePresentationand PDHormat for
the STM32HBeriesof High PerformancMCUs

. . . e . . Learn how to create your STM32 based
Thesecoursegrovidehelpfulinstructionsand specificinformationon how to design application using STM32CubelDE
applicationghattakeadvantage2 ¥ 0 KS { ¢ a o H | camadilitiesdS NJF 2 NJY | Y R S,
More than 60 specifictrainingmodulesfocuson teachingthe skillsandknowledge applications for STM32 devices using

for gettingthe most performancérom STM32HMCUsfor your applications STM32Cube libraries (HAL and Low Layer
versions).

Z naslova kttps://www.st.com/content/st_com/en/support/learning/stm32ducation/stm32online
training/stm32h7onlinetraining.htmp ' STM32CubelDE basics - 03 GPIO HAL lab

STM32CubelDE basics - 11 USART HAL lab

Z naslova kttps://github.com/STMicroelectronics/stm32h75@-bsp>
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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

dge computing i_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 T_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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o Kl s accalmmamater (5%
i B e
B D Do &
1 s © Bhw O

VP i Primeri projektov STM32F4, H7 i 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 kameralLIR tipalo Smarteh I ZZ |V|

Prilagam kratek dolgument z navodili za priklop in zagotovitev pravilnega delovanja komunikacije
medLIRH &SyT 2NBSY GSNJ 2aSo0yAY NIGSdzyl fyA12Yd

t2fS3 GS3F  LONFS:UokHEG.c¥m/KOISn5 H/MogblisYIR2exampldo GitHub
repozitorija, kjer se nahaja osnovpgthonskripta,] A 22 fF K12 dzLJ2 N} 6AGSZ
lastnih projektov.

O

\4 navodilih je na koncu tudi kratek opis uporatmlatnega projekta za barvni oziroma toplotni izris
I F2SGAK YSNAGSOT 1A LI NIXroia OS Sy YAYAYLFfSy LJ2LINT-
LINR £ | @serMan@&allR Y {2SNJ 2SS LI2RNRoyS20OA 2LAa @asSK NB3

t20Af2lY OS R2RIGYA LINB2S{1G 12tS8S3IF 52Yylsz (24 asSy
https://github.com/kolan51/LIR2 _ColorTemhahko ga poganjate, kar prekexedatoteke, navodila 1
T+ dzLl2NJF o2 LINB2S{dF LI a2 NI@y2 GF12 2LRKalyl @ R2
lahko uporabite kot osnovo za nadaljnje delo.

Table 1: Features "

+Lb twhW HanHo tFYSOdyl Lw (I YSN

Infrared array sensor 12 x 16 Pixel
Light indication

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

IP65

+Lb twhW wnuo thFYSGyl Lw 1+FYSNI yEyygwr1206 WSt 206

VIN PROJ 2023 Zaznavanje | lovekdg ez omdtarni.lmmpod t er mo Kk

Infrared array
sensor

R3485-A P2 windows PowerShell
RS485 -B
AO1 - Analog Output 1 PS C:\Users\Jakob\git\LIR2> python3 .\classificator.py models/convolutional_model.pt comMy

Person present: True
AO2 - Analog Output 2

Light sensor

VINT 127 Predavanja E 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

=
|zZIVI

Zaznavanje potnikov v ladijski kabiBimarteh

a)t YaqWGl 2 RAWRUWe G¢ G WI ¢ WU 1 1Hgdritendza 6 a 1J 2 |
detekcijo ljudi v prostoru.Na t ¢ TWUOc¢+ WWIIWUOWWARWA¢ URG
Gel WGeWt ¢cGYWUTRGEY2¢ WG Rt ¥ G¥ U q A thrl
PIR senzor tukaj odpove, in to bi radi nadgradili za

GYqURWt WWt ¢cHRUWDWUG WG ¢T TRWwt Rt RW2 WG
mm).

b.) kot drugi korak pa biG Y Rt tTellMElditRg R 1 ¢ a R WWaq 132, Raidet LW
AYWAECS6qU200TWRAWGYNYT WA ¢ WAIINIG (Lt 2 1t
kot dve osebi.

SHYTUWAHRWGYI ¢ RWAUC qRWRAGGHNAGWUQRI ¢ q -
obdelujemo na enem od STikontroler-jev), kar pomeni delo z omejenimi
resourci-k WWRG GG WG WUqc¢cHRTC WGl UGl Yt q IJJ‘[JtUk%UO U -
YT GeT uauwl ¢ Al Sklend AGRIWE g WIRIUIE e AGR WD T Wn ¢ AN

i Recommended products: o
| g VL53L7CX and VL53L8CX selection guide |

\ VL53L7CX @ VL53L8CX
‘ | = Y

\ :Flﬂld of view 60° x 60° 45° x 45°

(90° diagonal) (65° diagonal)

| Resoluuon :

Up to 8x8 (64 zones)
Autonomous low power mode

External synchronization pin
100% compatible

’. n Sl I2C (1 MHz) G (1M SPI (3 MH2)
| |Distance  Dark condition 350 cm 400 cm

! | Under ambient light* 65 cm 285cm |
l

ower consumptxon 4.5mwW 1.6mW

6.4 x3.0x1.75 mm

l 7Mmiule size 6.4 x 3.0 x 1.6 mm

E Rozman - FRI

| ‘Yl Basl commons using while target (88% reflectan

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

APrakti | n-avINPeojekb g a
ARazvojne plogle
AViri (gradiva, posnetki, pri mer.

[ A Osnovna projekta v CubelDE:
A CubeMX( HAL knj i ginSTM32H7, SBN33RH4
A CubeMX 1 osnovni projekt (GPIO i tipka, LED diode, USART)
A BSP 1 osnovni projekt (Touch, LCD)

A SensorTile.box (kompaktna razvojna platforma)

VINT 1271 Predavanja E Rozman - FRI



Osnovni projekt CubelDET GPIOTr az |l i | ni

ni voj i

pr

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, ré, 1lr}
// Set GPIOD Pins to 1 (through BSSR register)
ldr ré, =GPIOD BASE // Load GPIOD BASE address to ré
mov r5, #LEDs_ON
str r5, [r6,#GPIOD BSSR] // Write to BSRR register
pop {r5, ré, pc}

LED OFF:
push {r5, ré, 1lr}
// Set GPIOD Pins to 0 (through BSSR register)
ldr r6, =GPIOD_BASE // Load GPIOD BASE address to ré
mov r5, #LEDs_OFF
str r5, [r6,#GPIOD BSSR] // Write to BSRR register
pop {r5, ré, pc}

https://qithub.com/LAPSyLAB/ORLab-
STM32/tree/main/GPIO LEDs

Baremetal - C

/* USER CODE BEGIN 2 */

RCE>AHB1ENR= 0x08;
/I Enable clock for GPIOD

GPIOB>MODER= 0x01000000; "
MODE Register: bit 12 == out

/* USER CODE END 2 */

/* Infinite loop */

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

{

GPIOB>0ODR"= 0x1000 ; 1
Toggle PD12

/* USER CODE END WHILE */
[* USER CODE BEGIN 3 */
for (int i=0;i<0x1000000; i++) {};

/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_GPIOTogglePin (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
uintlé_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
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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

- _
Vir: UM2217 - HAL and Low-layer drivers

ot | "t NBANI Yall (YSALLAOL

UM2217
3 ’I life.augmented
it 1 General information 2 . . .
e 2 Acronyms and definitions Vsebuje pred prl praVIJene User manual
. 3 Support of dual-core oo o . .
B s funkcue Za delo_s sistemskimi Description of STM32H7 HAL and low-layer drivers
e 5 Overview of low-layer In V/I napravam I .

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 iS s . . . ~
ISP ‘ 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;
2kt 26 HAL DTS Generic Driver * HAL_Gpio TOgg.’eﬁ' 0 . HAL IZC‘R ) nit()
#ke 27 HAL ETH Generic Driver . - - n . ~'et_IKegistercy
©ht 28 HAL ETH Extension Driver HA-’-_ GPIO_ Lockpin 0 HAL‘ 12C_un Registe ”back()
=k 29 HAL EXTI Generic Drver * HAL_ GPIO_ExTy IRQHa . HAL_j2¢0 Reoj d Caﬂback{)
o ?)(:i\ZI:L FDCAN Generic . HAL_ GPIO EXT[_C ] nd!ef{) . HAL Izc‘u g sf?rJqddrCaHback()
2kt 31 HAL FLASH Generic Driver - ~Callback 0 —“-YnRegistera ddr Caﬂback{ )
w5, 32 HALFLASH Extension :

Driver : UM2217 - Rev 6 page 2/4020
#kt 33 HAL FMAC Generic Driver

¢ 34 HAL GFXMMU Generic

Bhe i o NS4

‘N 4 2 of4020 » M| Q@
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CubelDE: delo na STM32 sistemih D e e

File Edit Source Refactor Navigate Search Project Run \

New Alt+Shift+N > | %

Vzpostavitev zal etnega pr oj ekt openfe. :
. Open Projects from File System...

A Uvoz obstojelega WbRecenm.es :
A Open projects from File System

A Select project(s) \

A Nov projekt CubeMX ->
(v nadaljevanju)

Prevajanje, zagon :

A Project -> Build Project \

A Run -> Debug

A Step (Into,Over), Breakpoints

F-----'

‘-----ﬂ
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