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Vhodno izhodne naprave

Laboratorijska vaja 4 - VP 4

STM32-CubeIDE projekt, breadboard

vezave
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VIN projekt  - VP4: STM32-CubeIDE projekt, 

breadboard vezave

◼ Osvežitev: STM32H7 sistem

◼ Priprava na povezovanje

◼ STM32H7 CubeIDE + breadboard povezave

 LED, tipka, potenciometer, uporovna tipala

◼ DN2-VP4: Breadboard + STM32H7
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VIN projekt  - VP4: STM32-CubeIDE projekt, 

breadboard vezave

◼ Osvežitev: STM32H7 sistem

◼ Priprava na povezovanje

◼ STM32H7 CubeIDE + breadboard povezave

 LED, tipka, potenciometer, uporovna tipala

◼ DN2-VP4: Breadboard + STM32H7
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STM32H750B – DISCOVERY StMod+ konektor

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

Pravilna priključitev

Nepravilna priključitev

STM32H7STM32H7

3.3V !!!

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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3.3V !!!
STM32H750B – DISCOVERY StMod+ konektor
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3.3V !!!
STM32H750B – DISCOVERY StMod+ konektor
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3.3V !!!
STM32H750B – DISCOVERY

StMod+ konektor
STM32H7STM32H7
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Mikro USB priklop na daljši stranici

 (srednji !!!)

Priključitev :

• Mikro USB priklop na daljši stranici (srednji !!!)

Poseben začetni projekt (github) in info za STM32H7 

(e-učilnica):

• dodajanje vsebine (main.c):

Delo na STM32H7 razvojnem sistemu

Lastni viri :

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects

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

STM32H7STM32H7

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects
https://github.com/LAPSyLAB/ORLab-STM32H7
https://github.com/LAPSyLAB/ORLab-STM32H7
https://github.com/LAPSyLAB/ORLab-STM32H7
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Vzpostavitev začetnega projekta :

• Uvoz obstoječega

• Open projects from File System

• Select project(s)

• Nov projekt Cube MX

• Kopiranje obstoječega

        

Prevajanje, zagon :

• Project -> Build Project

• Run -> Debug

• Step (Into,Over), Breakpoints

Delo v CubeIDE
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VIN projekt  - VP5: STM32-CubeIDE projekt, 

breadboard vezave

◼ Osvežitev: STM32H7 sistem

◼ Priprava na povezovanje

◼ STM32H7 CubeIDE + breadboard povezave

 LED, tipka, potenciometer, uporovna tipala

◼ DN2-VP4: Breadboard + STM32H7
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Breadboard vezava

Uporovna tipala LDR – Light Dependent Resistor PGM5337

FOTO UPOR PGM5537 100mW 16-50kR 540nm
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Breadboard vezava

Uporovna tipala

UPOR NTC 2K2 5%

NTC – Termistor NTCC-2K2
NTCC-2K2 SR PASSIVES
NTC thermistor; 2.2kΩ; THT; 3900K; -55÷125°C; 500mW; 
Ø6.5mm
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Breadboard vezava

Uporovna tipala TrimPot – Trimer Potenciometer TSR-3296Z-104 

Proizvajalec Suntan

Številka proizvajalca TSR-3296Z-104

https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html

https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
https://www.ic-elect.si/trimpot-cer-64z-100k-tsr-3296z.html
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Breadboard vezava

Elektronske komponente

Uporniki

Dioda LED

Resistor Color Code Calculator and Chart (4-band, 5-band or 6-band)

Z naslova <https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/> 

https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
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Breadboard vezava

Dioda LED 

Izračun upora za omejitev toka skozi tokom

Z naslova <http://users.ece.utexas.edu/~valvano/Volume1/E-Book/C8_SwitchLED.htm> 

MCUMCU

MCUMCU

http://users.ece.utexas.edu/~valvano/Volume1/E-Book/C8_SwitchLED.htm
http://users.ece.utexas.edu/~valvano/Volume1/E-Book/C8_SwitchLED.htm
http://users.ece.utexas.edu/~valvano/Volume1/E-Book/C8_SwitchLED.htm
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Breadboard vezava

Orodja

Merjenje el. toka

 zaporedna vezava !!!

 nizka upornost

Multimeter EMOS MD-420

Merjenje upornosti

Preverjanje povezav

Merjenje el. napetosti 

 enosmerna DC

 vzporedna vezava !!!

 visoka upornost

Praktični nasveti :

 Večinoma merimo napetost, upornost

 upornost samo izven tokokroga

 pazimo, da ne sklenemo kratkega stika z 

merilno sondo (merjenje el. toka)

 pazimo predvsem na majhne upornosti:
◼ Med +V in GND

◼ Na izhodih, vhodih mikrokrmilnikov

https://www.emos-si.si/multimeter-md-420

https://www.emos-si.si/multimeter-md-420
https://www.emos-si.si/multimeter-md-420
https://www.emos-si.si/multimeter-md-420
https://www.emos-si.si/multimeter-md-420
https://www.emos-si.si/multimeter-md-420
https://www.emos-si.si/multimeter-md-420
https://www.emos-si.si/multimeter-md-420
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VIN projekt : TinkerCad

 Breadboard vezave

Viri

• https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/

• https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard

Ponovitev

https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
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VIN projekt : TinkerCad – LAB 2

Breadboard vezave – VP2 primeri vezav

Ponovitev

https://www.tinkercad.com/things/9o9pEq418de

https://www.tinkercad.com/things/9o9pEq418de
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❑ „VIN LAB Breadboard Demo“ : demo breadboard „merilna“ (napajana) vezava (za meritve, poskuse, …)

❑ „VIN LAB Breadboard STM32 IO Demo“ : demo breadboard vezava za povezavo s STM32 sistemoma

Breadboard vezave – izhodišči za delo :

https://www.tinkercad.com/things/1UQpxVO5DSY

https://www.tinkercad.com/things/cZld7zNU6Yd

https://www.tinkercad.com/things/1UQpxVO5DSY
https://www.tinkercad.com/things/cZld7zNU6Yd
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❑ „VIN LAB Breadboard STM32 IO Demo“ : demo breadboard vezava za povezavo s STM32 sistemoma

Breadboard vezave – izhodišči za delo :

https://www.tinkercad.com/things/cZld7zNU6Yd

https://www.tinkercad.com/things/cZld7zNU6Yd
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Breadboard vezava - pripomočki
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Breadboard vezava

Osnovna priporočila za potek praktičnega dela vaje :

❑ 1. Vezava na breadboardu:

❑ v dvoje izvedite lastno vezavo (GPIO: tipka, led, ADC: uporovno tipalo)
❑ previdno priključujte žice, konektorje

❑ 2. Preveritev vezav (multimeter, …):

❑ z multimetri še brez povezave s STM32 sistemom
❑ preverite posamezne komponente pred vezavo (upornosti, …)

❑ po vezavi: posamezne veje, stike, povezave, upornosti med Vcc in GND

❑ preverite logiko in pravilnost povezav
❑ preverite tudi slike povezanih sistemov

❑ 3. Povezava  s STM32 in programiranje:

❑ povežite s STM32 sistemom (naj bo izkopljen)

❑ STM32: vklop in delo na STM32 programu:
❑ https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN 

❑ Zanimivost: z multimetri preverite druge vezave
❑ „napajano“ vezavo - „VIN LAB Breadboard Demo“

❑ vezavo - „VIN LAB Breadboard STM32 IO Demo“ 

Napajanje 3V !!!

Priključite nazadnje !

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
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VIN projekt  - VP4: STM32-CubeIDE projekt, 

breadboard vezave

◼ Osvežitev: STM32H7 sistem

◼ Priprava na povezovanje

◼ STM32H7 CubeIDE + breadboard povezave

 LED, tipka, potenciometer, uporovna tipala

◼ DN2-VP4: Breadboard + STM32H7
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Breadboard vezava 2 možni vezavi zunanjih LED diod

A: B:
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Breadboard vezava Daljši breadboard je lahko prekinjen na sredini !!!

Pozor: na dolgih ploščah je možna prekinitev 

povezave (modra, rdeča linija) na polovici plošče
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Breadboard vezava – STM32H7

Izhodišče :  VIN LAB Breadboard STM32H7 IO Demo

Priključitev na STM32 :  1x analogni, 1x digitalni vhod, 1x digitalni izhod, 4x vgrajene LED diode

Testno vezje (primer) - STM32H7 :

GPIO Vrsta Povezava

PC13 User tipka Modra tipka

PA4 Analogni vhod Rumena žička

PH10 Dig. Vhod Zelena žička

PA3 Dig. Izhod - LED Oranžna žička

PJ2,Pi13 Dig. Izhodi vgr. LED diode 

STM32H7STM32H7
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Breadboard vezava – STM32H7

Izhodišče :  VIN LAB Breadboard STM32H7 IO Demo

Priključitev na STM32 :  1x analogni, 1x digitalni vhod, 1x digitalni izhod

Testno vezje (primer) - STM32H7 :

GPIO Vrsta Povezava

PC13 User tipka Modra tipka

PA4 Analogni vhod Rumena žička

PH10 Dig. Vhod Zelena žička

PA3 Dig. Izhod - LED Oranžna žička

PJ2,Pi13 Dig. Izhodi vgr. LED diode 

STM32H7STM32H7
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Testno vezje (primer) - STM32H7 :

GPIO Vrsta Povezava

PC13 User tipka Modra tipka

PA4 Analogni vhod Rumena žička

PH10 Dig. Vhod Zelena žička

PA3 Dig. Izhod - LED Oranžna žička

PJ2,Pi13 Dig. Izhodi vgr. LED diode 

Priključitev na STM32 :  1x analogni, 1x digitalni vhod, 1x digitalni izhod, 4x vgrajene LED diode

STM32H7STM32H7
Breadboard vezava – STM32H7
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Testno vezje (primer) - STM32H7 :

GPIO Vrsta Povezava

PC13 User tipka Modra tipka

PA4 Analogni vhod Rumena žička

PH10 Dig. Vhod Zelena žička

PA3 Dig. Izhod - LED Oranžna žička

PJ2,Pi13 Dig. Izhodi vgr. LED diode 

Priključitev na STM32 :  1x analogni, 

1x digitalni vhod, 1x digitalni izhod

STM32H7STM32H7Breadboard vezava – STM32H7



VIN - LV         32      © Rozman,Škraba, FRI

Konfiguracija 2:  (PB5 DIG_OUT, PB4 DIG_INP, PA1 ADC1_IN1)

Testno vezje (primer) - STM32H7 :

GPIO Vrsta Povezava

PC13 User tipka Modra tipka

PA4 Analogni vhod Rumena žička

PH10 Dig. Vhod Zelena žička

PA3 Dig. Izhod - LED Oranžna žička

PJ2,Pi13 Dig. Izhodi vgr. LED diode 

STM32H7STM32H7
VIN projekt  - VP 5 breadboard vezave
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/* Infinite loop */
  /* USER CODE BEGIN WHILE */
  while (1)
  {
    HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13);

HAL_ADC_Start(&hadc1);
HAL_ADC_PollForConversion(&hadc1, HAL_MAX_DELAY);
AnalogValue = HAL_ADC_GetValue(&hadc1);           // Read ADC value on analog input

KeyState = HAL_GPIO_ReadPin(GPIOH, GPIO_PIN_10);   // Read state of PH10
HAL_GPIO_WritePin(GPIOA, GPIO_PIN_3, KeyState);    // Write to PA3 accordingly

    snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d | ADC:%d\n\r",Counter++,KeyState,AnalogValue);
    HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

    HAL_Delay(1000);
    /* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */

  }
  /* USER CODE END 3 */

Program :  za branje tipal in pošiljanje po USB Virtual COM Port

VIN projekt  - VP 5 STM32-CubeIDE projekt, breadboard vezave

/* USER CODE BEGIN PV */
#define BUFSIZE 256
char SendBuffer[BUFSIZE];
int Counter;
int KeyState=0;
int AnalogValue;

/* USER CODE END PV */

STM32H7STM32H7

Testno vezje (primer) - STM32H7 :

GPIO Vrsta Povezava

PC13 User tipka Modra tipka

PA4 Analogni vhod Rumena žička

PH10 Dig. Vhod Zelena žička

PA3 Dig. Izhod - LED Oranžna žička

PJ2,Pi13 Dig. Izhodi vgr. LED diode 

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN 

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Breadboard_VIN
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Osnovni projekt CubeIDE – USB Virtual COM Port  (USART3 na STM strani)

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

Test serial 

comm.

Test serial 

comm.

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

STM32H7STM32H7

https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe
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VIN projekt  - VP4: STM32-CubeIDE projekt, 

breadboard vezave

◼ Osvežitev: STM32H7 sistem

◼ Priprava na povezovanje

◼ STM32H7 CubeIDE + breadboard povezave

 LED, tipka, potenciometer, uporovna tipala

◼ DN2-VP5: Breadboard + STM32H7
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◼ Spada v sklop poročila z LAB vaj
◼ Naredite sebi zanimivo rešitev z ustrezno kodo
◼ Objavite v OneNote delovnem zvezku
 _Prostor za sodelovanje, razdelek DN2-VP4 Breadboard

Breadboard – DN2-VP4:

VP4: STM32-CubeIDE projekt, breadboard vezave
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