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Vhodno izhodne naprave

Laboratorijska vaja 1

Uvod v LAB vaje VIN
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◼ Spletne strani: https://ucilnica.fri.uni-lj.si/course/view.php?id=15

LAPSy Embedded Academy – Home

◼ Hibridna predavanja, zapiski, vaje:

 MS Teams
◼ Koda za vstop:

◼ Moj e-naslov:  rozman@fri.uni-lj.si

◼ Govorilne ure: trenutno v torek ob 13:15 v R2.40(50)

Občasne spremembe bodo pravočasno objavljene na učilnici

Prijava:    email

◼ Tutorska pomoč: po potrebi in želji

Vedno dobrodošli (email, MSTeams, …) !!!

 LAPSy Embedded Academy group:
◼ MS Teams

 Koda za vstop:

Vhodno-izhodne naprave – Predmet VIN

Ekipa VIN

               

Robert Rozman                     

rozman@fri.uni-lj.si

               

Tutorji             

p0shh8e

ty5qjm9

Discord 

FRI HW
Robert Rozman                     

rozman@fri.uni-lj.si
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1.1 Uvod v laboratorijske vaje VIN
◼ Oceno iz vaj sestavljajo

 poročili:

◼ s predavanj (DN1: V/I naprave)    (10%)

◼ z laboratorijskih vaj (DN2: simulacije, meritve)  (10%)

    

 VIN projekt (STM32)     (70%) 

 dodatno, neobvezno delo     (10%)

◼ Pogoj za opravljene vaje so:
 prisotnost na vajah,

 pravočasno oddani in potrjeni poročili

 VIN projekt (uspešno oddan, objavljen in predstavljen).

Pomembno: večino ocene pridobite s samostojnim delom, pri katerem 

pričakujemo izzive in vam pri tem pomagamo.
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Laboratorijske vaje VIN – mnenja (23/24)
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Laboratorijske vaje VIN – mnenja (22/23)
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Laboratorijske vaje VIN – izhodišča, novosti

Novosti 2025/26
◼ Več praktičnega dela:

 STM3H7 

(HAL,SPI,Clickboard,CAN,BSP)

 VIN Projekt  (priprava prej)

◼ „CAN - Home Automation System“

◼ Osciloskop, generator, multimeter:

 manj meritev linij, več drugih 

meritev, uporaba osciloskopa

◼ I2C,SPI,CAN,PWM

◼ delovanje tipal
 temperatura, svetlost 

 „park“ senzorji (oddaljenost)

 digitalni/analogni

◼ Discord ali „vaša“ komunikacijska 

platforma?
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Laboratorijske vaje VIN – izhodišča, novosti

Novosti 2023/24
◼ Več praktičnega dela:

 STM32 

(BSP,SPI,Clickboard,CAN)

 VIN Projekt  (priprava)

◼ Osciloskop:

 manj meritev linij, več drugih 

meritev

◼ I2C,SPI,CAN,PWM

◼ delovanje tipal
 temperatura, svetlost 

 „park“ senzorji (oddaljenost)

 digitalni/analogni

◼ Tematski posnetki, portal, Discord

◼ DN2 (sprotne naloge na vajah)
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Laboratorijske vaje VIN – izhodišča, novosti

Novosti 2022/23
◼ Več praktičnega dela:

 STM32 

 VIN Projekt 

◼ Osciloskop:

 manj meritev linij, več 

drugih meritev

◼ delovanje tipal
 temperatura, svetlost 

 „park“ senzorji 

(oddaljenost)

 digitalni/analogni
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Laboratorijske vaje :

◼ VP: Programiranje vgrajenih sistemov in V/I naprav

 s poudarkom na razumevanju povezovanja, delovanja, in snovanju 

rešitev

◼ AV,LV: Simulacije in meritve z osciloskopi

 Prenosne linije (odboji, presluhi, očesni vzorci)

 Komunikacije (RS232, CANBUS, I2C, SPI)

 Tipala

◼ VIN projekt

◼ Samostojna zasnova praktične rešitve

Vzpodbujamo:

◼ sprotno delo - sodelovanje na predavanjih, vajah

◼ lastno kreativnost in samoiniciativnost

◼ radovednost in aktivnost

Vhodno-izhodne naprave – VIN
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Simulacija:  TinkerCad

https://www.tinkercad.com/

Laboratorijske vaje VIN

Izvedba:

https://www.tinkercad.com/
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Osciloskop - nastavitev

Measure -> Time-> Width

    

Praktična izvedba (meritev delovanja tipala)

Simulacija:
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•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

•SAI 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 FDCANs

•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+

STM32H750B-DK Discovery razvojni sistem

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

Laboratorijske vaje VIN – platforme

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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STM32F407 ST Discovery 
STM Discovery F4 (Cortex M4)

•STM32F407VGT6 microcontroller featuring 32-bit Arm® Cortex®-M4 

with FPU core, 1-Mbyte Flash memory and 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: 3 V and 5 V

STM32
USB Micro kabel

USB Mini kabel

https://www.st.com/en/evaluation-tools/stm32f4discovery.html

https://www.st.com/en/evaluation-tools/stm32f4discovery.html
https://www.st.com/en/evaluation-tools/stm32f4discovery.html
https://www.st.com/en/evaluation-tools/stm32f4discovery.html
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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 AI 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 (LIS2MDL)

• 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

STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

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
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

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
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

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
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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ST Discovery STM32MP157C
STM Discovery MP1 (2xCortex A7 + 1xCortex M4)

•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

•USB OTG HS

•Audio codec

•4 user LEDs

•2 user and reset push-buttons, 1 wake-up button

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

•Board connectors:Ethernet RJ454 × USB Host Type-AUSB 

Type-CTM DRPMIPI DSISMHDMI®Stereo headset jack 

including analog microphone inputmicroSDTM cardGPIO 

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

•

STM32
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STM32F769 ST Discovery
STM Discovery F7 (Cortex M7)

•STM32F769NIH6 microcontroller featuring 2 Mbytes of Flash 

memory and 512+16+4 Kbytes of RAM, in BGA216 package

•On-board ST-LINK/V2-1 supporting USB reenumeration 

capability

•USB ST-LINK functions: virtual COM port, mass storage, debug 

port

•4" capacitive touch LCD display with MIPI® DSI connector (on 

STM32F769I-DISCO only)

•SAI audio codec

•Two audio line jacks, one for input and one for output

•Stereo speaker outputs

•Four ST MEMS microphones on DFSDM inputs

•Two SPDIF RCA input and output connectors

•Two push-buttons (user and reset)

•512-Mbit Quad-SPI Flash memory

•128-Mbit SDRAM

•Connector for microSD card

•Wi-Fi or Ext-EEP daughterboard connector

•USB OTG HS with Micro-AB connector

•Ethernet connector compliant with IEEE-802.3-2002

•Arduino Uno V3 connectors

https://www.st.com/en/evaluation-tools/32f769idiscovery.html

STM32

https://www.st.com/en/evaluation-tools/32f769idiscovery.html
https://www.st.com/en/evaluation-tools/32f769idiscovery.html
https://www.st.com/en/evaluation-tools/32f769idiscovery.html
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VIN Projekt – primeri simulacij (TinkerCad DN2-VP2)

Mini Piano
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VIN Projekt – primeri
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VIN Projekt - Izzivi
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VIN Projekt - Izzivi
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