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12. VIN projekt in SensorTile.box

Â Praktiļna naloga - VIN Projekt

Ã Razvojne ploġļe

Ã Viri (gradiva, posnetki, primeri, é)

Ã Osnovna projekta v CubeIDE: 

Â CubeMX (HAL knjiģnica, BSP) ï STM32H7, STM32F4

Ã CubeMX ï osnovni projekt (GPIO ï tipka, LED diode, USART)

Ã BSP ï osnovni projekt (Touch, LCD)

Â SensorTile.box (kompaktna razvojna platforma)
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VIN projekt - poroļilo in vse datoteke (70%)

Preberite podana navodila (OneNote zvezek, LAB vaje s temo VIN projekta) 
ƛƴ ǾǎŜōƛƴƻ ƻōƭƛƪǳƧǘŜ Ǿ ǎƪƭŀŘǳ ǎ ǇǊƛǇƻǊƻőƛƭƛΦ

tƻǊƻőƛƭƻ ƻōƭƛƪǳƧǘŜ Ǿ t5C ƻōƭƛƪƛ.  Dodajte tudi infografiko όƎǊŀŦƛőƴƛ ǇƻǾȊŜǘŜƪ 
ǾŀǑŜƎŀ ǇǊƻƧŜƪǘŀύ ƛƴ video posnetekΦ ±ǎŜ ŘŀǘƻǘŜƪŜ όǎƪǳǇŀƧ ǎ ǇƻǊƻőƛƭƻƳύ ŘŀƧǘŜ 
v zip ŀǊƘƛǾ ƛƴ ƻŘŘŀƧǘŜ όǾƛŘŜƻ ƭŀƘƪƻ ǘǳŘƛ ƪƧŜ ƻōƧŀǾƛǘŜ ŀƭƛ ƪŀƪƻ ŘǊǳƎŀőŜ ŘŜƭƛǘŜ Ȋ 
nami, da ga objavimo). Projekt vsaj v obliki tekstovnega povzetka in 
infografike objavite tudi v OneNote zvezku VIN - sekcija VIN projekti Teme.

Projekt ǇǊƛǇƻǊƻőŀƳƻΣ Řŀ ƻōƧŀǾƛǘŜ ǘǳŘƛ ƧŀǾƴƻ όGitHub, https://video.arnes.si/, 
Youtube, ...), skupaj z multimedijskimi datotekami (video posnetek 
ŘŜƭƻǾŀƴƧŀΣ ǇƻǊƻőƛƭƻΣ ǊŀȊƭŀƎŜΣ ǎƪƛŎŜύΦΦΦ

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. | 
ȊǊŜȊƪŜΩǎ ōƭƻƎ

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

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

VIN Projekt ï Navodila

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

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

https://zrezke.github.io/jekyll/update/2022/02/23/8by8-snake.html
https://zrezke.github.io/jekyll/update/2022/02/23/8by8-snake.html
https://zrezke.github.io/jekyll/update/2022/02/23/8by8-snake.html
https://zrezke.github.io/jekyll/update/2022/02/23/8by8-snake.html
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VIN Projekti ï Pregled (OneNote objave tem)
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12. VIN projekt in SensorTile.box

Â Praktiļna naloga - VIN Projekt

Ã Razvojne ploġļe

Ã Viri (gradiva, posnetki, primeri, é)

Ã Osnovna projekta v CubeIDE: 

Â CubeMX (HAL knjiģnica, BSP) ï STM32H7, STM32F4

Ã CubeMX ï osnovni projekt (GPIO ï tipka, LED diode, USART)

Ã BSP ï osnovni projekt (Touch, LCD)

Â SensorTile.box (kompaktna razvojna platforma)
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STM32F407 ST Discovery STM Discovery F4 (Cortex M4)

ÅSTM32F407VGT6 microcontroller featuring 32-bit 

ArmÈCortexÈ-M4 with FPU core, 1-Mbyte Flash memory and 

192-Kbyte RAM in an LQFP100 package

ÅUSB OTG FS

ÅST MEMS 3-axis accelerometer

ÅST-MEMS audio sensor omni-directional digital microphone

ÅAudio DAC with integrated class D speaker driver

ÅUser and reset push-buttons

ÅEight LEDs:

ÅLD1 (red/green) for USB communication

ÅLD2 (red) for 3.3 V power on

ÅFour user LEDs, LD3 (orange), LD4 (green), LD5 (red) 

and LD6 (blue)

ÅBoard connectors:

ÅUSB with Micro-AB

ÅStereo headphone output jack

Å2.54 mm pitch extension header for all LQFP100 I/Os 

for quick connection to prototyping board and easy 

probing

ÅExternal application power supply: 3 V and 5 V

STM32

VIN Projekt ï Osnovna platforma
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ST Discovery STM32MP157CSTM Discovery MP1 (2xCortex A7 + 1xCortex M4)

ÅSTM32MP157 ArmÈ-based dual CortexÈ-A7 32 bits + 

CortexÈ-M4 32 bits MPU in TFBGA361 package

Å4-Gbit DDR3L, 16 bits, 533 MHz

Å1-Gbps Ethernet (RGMII) compliant with IEEE-802.3ab

ÅUSB OTG HS

ÅAudio codec

Å4 user LEDs

Å2 user and reset push-buttons, 1 wake-up button

Å5 V / 3 A USB Type-CTM power supply input (not provided)

ÅBoard connectors:

ÅEthernet RJ454 Ĭ USB Host Type-AUSB Type-

CTM DRPMIPI DSISMHDMIÈStereo headset jack 

including analog microphone inputmicroSDTM cardGPIO 

expansion connector (Raspberry PiÈshields capability)

ÅARDUINOÈUno V3 expansion connectors

ÅSTM32CubeMP1 and full mainline open-source LinuxÈSTM32 

MPU OpenSTLinux Distribution (such as STM32MP1Starter) 

software and examples

Å4" TFT 480Ĭ800 pixels with LED backlight, MIPI 

DSISM interface, and capacitive touch panel

ÅWi-FiÈ802.11b/g/n

ÅBluetoothÈLow Energy 4.1

STM32

VIN Projekt ï Ostale platforme
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ÅArmÈCortexÈcore-based microcontroller with 128 Kbytes (STM32H750XBH6) 

of Flash memory and 1 Mbyte of RAM, in TFBGA240+25 package

Å4.3ò RGB interface LCD with touch panel connector

ÅEthernet compliant with IEEE-802.3-2002, and POE

ÅUSB OTG FS with Micro-AB connector

ÅSAI audio codec

ÅOne ST-MEMS digital microphone

Å2 x 512-Mbit Quad-SPI NOR Flash memory

Å128-Mbit SDRAM

Å4-Gbyte on-board eMMC

Å1 user and reset push-button

ÅFanout daughterboard

Å2 x FDCANs

ÅBoard connectors:

Å USB FS Micro-AB connectors

Å ST-LINK Micro-B USB connector

Å USB power Micro-B connector

Å Ethernet RJ45

Å Stereo headset jack including analog microphone input

Å Audio header for external speakers

Å Arduino Uno V3 expansion connectors

Å STMod+

STM32H750B-DK Discovery razvojni sistem

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

VIN Projekt ï Osnovna platforma

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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STM32H750B-DK Discovery razvojni sistem
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Testno vezje (primer)- STM32H7:

GPIO Vrsta Povezava

PC13 User tipka Modra tipka

PA4 Analogni vhod Rumena Ȍiőka

PH10 Dig. Vhod Zelena Ȍiőka

PA3 Dig. Izhod- LED OranȌna Ȍiőka

PJ2,Pi13 Dig. Izhodi vgr. LED diode 

Prikljuļitev na STM32 :  1x analogni, 

1x digitalni vhod, 1x digitalni izhod

STM32H7Breadboard vezava ï STM32H7
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STM32H750B ï DISCOVERY StMod+ konektor

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

Pravilna prikljuļitev

Nepravilna prikljuļitev

STM32H7

3.3V !!!

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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12

3.3V !!!
STM32H750B ï DISCOVERY StMod+ konektor
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3.3V !!!
STM32H750B ï DISCOVERY StMod+ konektor
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14

3.3V !!!
STM32H750B ï DISCOVERY CANBUS konektorja

STM32H7
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12. VIN projekt in SensorTile.box

Â Praktiļna naloga - VIN Projekt

Ã Razvojne ploġļe

Ã Viri (gradiva, posnetki, primeri, é)

Ã Osnovna projekta v CubeIDE: 

Â CubeMX (HAL knjiģnica, BSP) ï STM32H7, STM32F4

Ã CubeMX ï osnovni projekt (GPIO ï tipka, LED diode, USART)

Ã BSP ï osnovni projekt (Touch, LCD)

Â SensorTile.box (kompaktna razvojna platforma)
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12. VIN projekt in SensorTile.box

Â Praktiļna naloga - VIN Projekt

Ã Razvojne ploġļe

Ã Viri (gradiva, posnetki, primeri, é)

Ã Osnovna projekta v CubeIDE: 

Â CubeMX (HAL knjiģnica, BSP) ï STM32H7, STM32F4

Ã CubeMX ï osnovni projekt (GPIO ï tipka, LED diode, USART)

Ã BSP ï osnovni projekt (Touch, LCD)

Â SensorTile.box (kompaktna razvojna platforma)
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LAPSy Embedded Academy

LAPSy Embedded Academy - Home (sharepoint.com)

https://unilj.sharepoint.com/sites/LAPSYEmbeddedAcademy/
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LAPSy Embedded Academy ï VIN LAB

Vhodno izhodne naprave (VIN) (sharepoint.com)

https://unilj.sharepoint.com/:u:/r/sites/LAPSYEmbeddedAcademy/SitePages/Vhodno%20izhodne%20naprave%20(VIN).aspx
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LAPSy Embedded Academy ï OneNote zvezek

LAPSy Embedded Academy - Home (sharepoint.com)

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


VIN ï 12 ï Predavanja                                                                                   É Rozman - FRII

LAPSy Embedded Academy ï MS Teams



VIN ï 12 ï Predavanja                                                                                   É Rozman - FRII

Spletni viri
STM32H7

Full range of STM32H7 training courses 
available online

  

Full range of STM32H7 training courses available online

ST offers a full range of training courses in both ePresentationandPDFformat for 
the STM32H7 series of High Performance MCUs.
These courses provide helpful instructions and specific information on how to design 
applications that take advantage ƻŦ ǘƘŜ {¢aонIтΩǎ ǇŜǊŦƻǊƳŀƴŎŜ 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> 

BSP STM32H750B-DK Component

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

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
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Edge computing ï moduli, tipala
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Edge computing ï moduli, tipala

LSM6DSOX adapter board 

for a standard DIL24 socket
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VIN Projekti
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VP ï Primeri projektov STM32F4, H7 ï 21/22

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/ 

F4: Air Mouse

F4: LSM6DSOX ï Air Mouse

H7: Circle Popper

3D Sonar

Robot: Colour Box sorter

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/
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Termo kamera - LIR tipalo Smarteh
  

Prilagam kratek dokument z navodili za priklop in zagotovitev pravilnega delovanja komunikacije 
medLIR-н ǎŜƴȊƻǊƧŜƳ ǘŜǊ ƻǎŜōƴƛƳ ǊŀőǳƴŀƭƴƛƪƻƳΦ 

tƻƭŜƎ ǘŜƎŀ ǇǊƛƭŀƎŀƳ ǑŜ ƭƛƴƪΥ https://github.com/kolan51/ModbusLIR2example, do GitHub 
repozitorija, kjer se nahaja osnovna python skripta,ƪƛ Ƨƻ ƭŀƘƪƻ ǳǇƻǊŀōƛǘŜΣ ƪƻǘ ƻǎƴƻǾƻ Ȋŀ ƛȊŘŜƭŀǾƻ ǾŀǑƛƘ 
lastnih projektov. 

V navodilih je na koncu tudi kratek opis uporabedodatnega projekta za barvni oziroma toplotni izris 
ȊŀƧŜǘƛƘ ƳŜǊƛǘŜǾΣ ƪƛ Ǉŀ Ǌŀōƛ ǑŜ Ŝƴ ƳƛƴƛƳŀƭŜƴ ǇƻǇǊŀǾŜƪ ƛƴ Ǝŀ ōƻƳ Ǉƻǎƭŀƭ ƴŀƪƴŀŘƴƻΦ tƻƭŜƎ ƴŀǑǘŜǘŜƎŀ 
ǇǊƛƭŀƎŀƳ ǑŜ user manual za LIR-нΣ ƪƧŜǊ ƧŜ ǇƻŘǊƻōƴŜƧǑƛ ƻǇƛǎ ǾǎŜƘ ǊŜƎƛǎǘǊƻǾ ƛƴ ǎŀƳŜƎŀ ŘŜƭƻǾŀƴƧŀΦ

tƻǑƛƭƧŀƳ ǑŜ ŘƻŘŀǘƴƛ ǇǊƻƧŜƪǘ ƪƻƭŜƎŀ 5ƻƳƴŀΣ ƪƻǘ ǎŜƳ ƻōƭƧǳōƛƭ ǾőŜǊŀƧΥ 
https://github.com/kolan51/LIR2_ColorTemp. Lahko ga poganjate, kar preko .exe datoteke, navodila 
Ȋŀ ǳǇƻǊŀōƻ ǇǊƻƧŜƪǘŀ Ǉŀ ǎƻ ǊŀǾƴƻ ǘŀƪƻ ƻǇƛǎŀƴŀ Ǿ ŘƻƪǳƳŜƴǘǳΣ ƪƛ ǎŜƳ Ǝŀ Ǉƻǎƭŀƭ ǾőŜǊŀƧΦ ¢ǳŘƛ ǘŀ ǇǊƻƧŜƪǘ 
lahko uporabite kot osnovo za nadaljnje delo.

±Lb twhW нлно tŀƳŜǘƴŀ Lw ƪŀƳŜǊŀ уȄуψWŀƪƻō WŜƭƻǾőŀƴ

Smarteh LIR2 Tipalo

±Lb twhW нлно tŀƳŜǘƴŀ Lw ƪŀƳŜǊŀ уȄуψWŀƪƻō WŜƭƻǾőŀƴ

VIN PROJ 2023 Zaznavanje ļloveka z matriļno termo kamero_Jakob_jelovļan.mp4

Izzivi

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
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Izzivi
Zaznavanje potnikov v ladijski kabini - Smarteh

a.) ťŸƣШƓƖƻŔЯШŔŰШƨƓċůШĬċШŰĲШƓƖĲǍċőƣĲƻĲŰШĦŔũŢЯШĤŔШǏĲũĲũŔШƖċǍƻŔƣŔШalgoritem za 
detekcijo ljudi v prostoru. ÑƨťċŢШŰċƚШƜĲШŰĲШĤŔШǍċŰŔůċũŸШƜƣĲƻŔũŸШũŢƨĬŔЯ
ƓċĨШƓċШƚċůŸШŰŢŔőŸƻċШƓƖŔƚŸƣŰŸƚƣЯШƣƨĬŔШĨĲШƚŸШƻШѢůŔƖŸƻċŰŢƨ-ӂƚƓċŰŢĲѢЮШuũċƚŔĨŰŔШ
PIR senzor tukaj odpove, in to bi radi nadgradili za 
ƓŸƣŰŔƜťĲШťċĤŔŰĲШŰċШũċĬŢŔШыƚũŔťŔШƻШƓƖŔƓŸŰťŔЯШƜƣĲƻŔũťĲШƻШťƻċĬƖċƣťŔőШƚŸШƖċǍĬċũŢĲШƻШ
mm).

b.) kot drugi korak pa bi ƓŸŔƚťƨƜċũŔĬĲƣĲťƣŔƖċƣŔШƜƣĲƻŔũŸШũŢƨĬŔШƻШƓƖŸƚƣŸƖƨ. Ja, ta del 
ĤŸШǍċőƣĲƻŰĲŢƜŔЯШůŸŊŸĨĲШǍċШǍċĨĲƣĲťЯШĨĲШƨƚƓĲůŸШƓƖĲƓŸǍŰċƣŔ ĲŰĲŊċЯШĬƻċШŔŰШƻĲĨШ
kot dve osebi.

§ĤŸŢĲШĤŔШůŸƖċũŔШǍŰċƣŔШŔůƓũĲůĲŰƣŔƖċƣŔШŰċШŰċƓƖċƻŔШƚċůŔШыůċƣƖŔĨŰŔШƣĲƖůŸШƚĲŰǍŸƖШ
obdelujemo na enem od ST ukontroler-jev), kar pomeni delo z omejenimi 
resourci -ӂШŔůƓũĲůĲŰƣċĦŔŢċШƓƖĲƓƖŸƚƣĲŢƜŔőШċũŊŸƖŔƣůŸƻЮШ§ĤĬĲũċƻċШƓċШÂ9-ju tukaj 
ŸĬƓċĬĲЯШƖċǍĲŰШƻШǍċĨĲƣŰŔШŉċǍŔШ-ӂШŉċǍŔШƨĨĲŰŢċШƓƖĲĬШŉċǍŸШŸƓƣŔůŔǍċĦŔŢĲЮ
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12. VIN projekt in SensorTile.box

Â Praktiļna naloga - VIN Projekt

Ã Razvojne ploġļe

Ã Viri (gradiva, posnetki, primeri, é)

Ã Osnovna projekta v CubeIDE: 

Â CubeMX (HAL knjiģnica, BSP) ï STM32H7, STM32F4

Ã CubeMX ï osnovni projekt (GPIO ï tipka, LED diode, USART)

Ã BSP ï osnovni projekt (Touch, LCD)

Â SensorTile.box (kompaktna razvojna platforma)
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/* 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- >ODR^= 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 */

Osnovni projekt CubeIDE ï GPIO ï razliļni nivoji programiranja

Baremetal - zbirnik Baremetal - C 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;

/* 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/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_Discov

ery_VIN_Projects/tree/main/LED_Blink_Demo

STM32F4

VIN
RA, OR

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
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Vir: UM2217 - HAL and Low-layer drivers
STM32H7

tǊƻƎǊŀƳǎƪŀ ƪƴƧƛȌƴƛŎŀ

Vsebuje predpripravljene 
funkcije za delo s sistemskimi 
in V/I napravami.
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Vzpostavitev zaļetnega projekta :

Å Uvoz obstojeļega (npr. BSP)

Å Open projects from File System

Å Select project(s)

Å Nov projekt CubeMX ->

        (v nadaljevanju) 

Prevajanje, zagon :

Å Project -> Build Project

Å Run -> Debug

Å Step (Into,Over), Breakpoints

CubeIDE: delo na STM32 sistemih


