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Vhodno izhodne naprave

Laboratorijska vaja 12

LV5: Tipala in signali – praktični izzivi
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Laboratorijska vaja 12

LV5: Tipala in signali – praktični izzivi

◼ UZ tipalo razdalje (SR04)

◼ Zvočno tipalo – mikrofon

◼ Ostala tipala (IR razdalja, PIR, Hall, …) 

◼ Meritve deformacij UTP kabla

◼ Meritev karakteristične upornosti linije z multimetrom (R0) 
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UZ tipalo razdalje (SR04)

SRF04 - Ultra-Sonic Ranger 
Z naslova < https://www.robot-electronics.co.uk/htm/srf04tech.htm > 

Priklop :

• Napajanje 

• 5V

• GND

• Vhod:

• Trigger

• Izhod:

• PWM 

HC-SR04
Ultrasonic Distance Sensor, 5V, 15mA, 40kHz, Range 4m
Z naslova <https://si.farnell.com/multicomp-pro/hc-sr04/ultrasonic-

sensor-40khz-4-5m/dp/4162009> 
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Osciloskop - nastavitev

Measure -> Time-> Width

    

Praktična izvedba (meritev delovanja tipala)

Simulacija:

Ponovitev
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Simulacija:  TinkerCad

https://www.tinkercad.com/

Izvedba:

Priključitev na mikrokrmilnik

Ponovitev

https://www.tinkercad.com/
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◼ Preprosto vezje z UZ tipalom – Časovnik (Timer)

    

    

https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor 

UZ tipalo razdalje (SR04)

Ponovitev
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Vezje z ultrazvočnim senzorjem SR04

    

    

const byte trigger_Pin = 9;  //Initialize I/O pins
const byte echo_Pin = 10;
unsigned long duration;  //Since PulseIn return an unsigned Long 
unsigned int distance;  //To save the distance

void setup() {
     Serial.begin(9600);   //Initialize Serial communication
     pinMode(echo_Pin, INPUT);      //Echo pin as Input
     pinMode(trigger_Pin, OUTPUT);   //Trigger pin as Output
}

void loop() {
     digitalWrite(trigger_Pin, LOW); //Make Trigger pin Low at start
     delay(1);
     digitalWrite(trigger_Pin, HIGH);
     delayMicroseconds(10);  //Make Trigger pin High for 10 uS to start sending the pulse
     digitalWrite(trigger_Pin, LOW);

    duration = pulseIn(echo_Pin, HIGH);  //Save the time it took ultrasonic wave to come back
    distance = duration * 0.017; //((340*100)/10e6)/2
   /* Speed of the sound in Air = 340 m/s,  multiply it by 100 to get the data in cm
     * divide by 1,000,000 as duration is measured in microseconds
     * divide by 2 as ultrasound signal travels to object and comes back
    */
     Serial.print("Distance (cm) : ");
     Serial.println(distance);
     delay(100);
}

https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor 

UZ tipalo razdalje (SR04)

Ponovitev

https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor


VIN - LV         9      © Rozman,Škraba, FRI

const byte trigger_Pin = 9;  //Initialize I/O pins
const byte echo_Pin = 10;
unsigned long duration;  //Since PulseIn return an unsigned Long 
unsigned int distance;  //To save the distance

void setup() {
     Serial.begin(9600);   //Initialize Serial communication
     pinMode(echo_Pin, INPUT);      //Echo pin as Input
     pinMode(trigger_Pin, OUTPUT);   //Trigger pin as Output
}

void loop() {
     digitalWrite(trigger_Pin, LOW); //Make Trigger pin Low at start
     delay(1);
     digitalWrite(trigger_Pin, HIGH);
     delayMicroseconds(10);  //Make Trigger pin High for 10 uS to start sending the pulse
     digitalWrite(trigger_Pin, LOW);

    duration = pulseIn(echo_Pin, HIGH);  //Save the time it took ultrasonic wave to come back
    distance = duration * 0.017; //((340*100)/10e6)/2
   /* Speed of the sound in Air = 340 m/s,  multiply it by 100 to get the data in cm
     * divide by 1,000,000 as duration is measured in microseconds
     * divide by 2 as ultrasound signal travels to object and comes back
    */
     Serial.print("Distance (cm) : ");
     Serial.println(distance);
     delay(100);
}

Vezje z ultrazvočnim senzorjem SR04 - program

https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor 

UZ tipalo razdalje (SR04)

Ponovitev
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Vezje z ultrazvočnim senzorjem SR04 - program

    

    

const byte trigger_Pin = 9;  //Initialize I/O pins
const byte echo_Pin = 10;
unsigned long duration;  //Since PulseIn return an unsigned Long 
unsigned int distance;  //To save the distance

void setup() {
     Serial.begin(9600);   //Initialize Serial communication
     pinMode(echo_Pin, INPUT);      //Echo pin as Input
     pinMode(trigger_Pin, OUTPUT);   //Trigger pin as Output
}

void loop() {
     digitalWrite(trigger_Pin, LOW); //Make Trigger pin Low at start
     delay(1);
     digitalWrite(trigger_Pin, HIGH);
     delayMicroseconds(10);  //Make Trigger pin High for 10 uS to start sending the pulse
     digitalWrite(trigger_Pin, LOW);

    duration = pulseIn(echo_Pin, HIGH);  //Save the time it took ultrasonic wave to come back
    distance = duration * 0.017; //((340*100)/10e6)/2
   /* Speed of the sound in Air = 340 m/s,  multiply it by 100 to get the data in cm
     * divide by 1,000,000 as duration is measured in microseconds
     * divide by 2 as ultrasound signal travels to object and comes back
    */
     Serial.print("Distance (cm) : ");
     Serial.println(distance);
     delay(100);
}
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Vezje z ultrazvočnim senzorjem SR04 - program

    

    

const byte trigger_Pin = 9;  //Initialize I/O pins
const byte echo_Pin = 10;
unsigned long duration;  //Since PulseIn return an unsigned Long 
unsigned int distance;  //To save the distance

void setup() {
     Serial.begin(9600);   //Initialize Serial communication
     pinMode(echo_Pin, INPUT);      //Echo pin as Input
     pinMode(trigger_Pin, OUTPUT);   //Trigger pin as Output
}

void loop() {
     digitalWrite(trigger_Pin, LOW); //Make Trigger pin Low at start
     delay(1);
     digitalWrite(trigger_Pin, HIGH);
     delayMicroseconds(10);  //Make Trigger pin High for 10 uS to start sending the pulse
     digitalWrite(trigger_Pin, LOW);

    duration = pulseIn(echo_Pin, HIGH);  //Save the time it took ultrasonic wave to come back
    distance = duration * 0.017; //((340*100)/10e6)/2
   /* Speed of the sound in Air = 340 m/s,  multiply it by 100 to get the data in cm
     * divide by 1,000,000 as duration is measured in microseconds
     * divide by 2 as ultrasound signal travels to object and comes back
    */
     Serial.print("Distance (cm) : ");
     Serial.println(distance);
     delay(100);
}
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Vezje z ultrazvočnim senzorjem SR04 - program

    

    

const byte trigger_Pin = 9;  //Initialize I/O pins
const byte echo_Pin = 10;
unsigned long duration;  //Since PulseIn return an unsigned Long 
unsigned int distance;  //To save the distance

void setup() {
     Serial.begin(9600);   //Initialize Serial communication
     pinMode(echo_Pin, INPUT);      //Echo pin as Input
     pinMode(trigger_Pin, OUTPUT);   //Trigger pin as Output
}

void loop() {
     digitalWrite(trigger_Pin, LOW); //Make Trigger pin Low at start
     delay(1);
     digitalWrite(trigger_Pin, HIGH);
     delayMicroseconds(10);  //Make Trigger pin High for 10 uS to start sending the pulse
     digitalWrite(trigger_Pin, LOW);

    duration = pulseIn(echo_Pin, HIGH);  //Save the time it took ultrasonic wave to come back
    distance = duration * 0.017; //((340*100)/10e6)/2   or    duration/58
   /* Speed of the sound in Air = 340 m/s,  multiply it by 100 to get the data in cm
     * divide by 1,000,000 as duration is measured in microseconds
     * divide by 2 as ultrasound signal travels to object and comes back
    */
     Serial.print("Distance (cm) : ");
     Serial.println(distance);
     delay(100);
}
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Vezje z ultrazvočnim senzorjem SR04 - program

    

    

const byte trigger_Pin = 9;  //Initialize I/O pins
const byte echo_Pin = 10;
unsigned long duration;  //Since PulseIn return an unsigned Long 
unsigned int distance;  //To save the distance

void setup() {
     Serial.begin(9600);   //Initialize Serial communication
     pinMode(echo_Pin, INPUT);      //Echo pin as Input
     pinMode(trigger_Pin, OUTPUT);   //Trigger pin as Output
}

void loop() {
     digitalWrite(trigger_Pin, LOW); //Make Trigger pin Low at start
     delay(1);
     digitalWrite(trigger_Pin, HIGH);
     delayMicroseconds(10);  //Make Trigger pin High for 10 uS to start sending the pulse
     digitalWrite(trigger_Pin, LOW);

    duration = pulseIn(echo_Pin, HIGH);  //Save the time it took ultrasonic wave to come back
    distance = duration * 0.017; //((340*100)/10e6)/2
   /* Speed of the sound in Air = 340 m/s,  multiply it by 100 to get the data in cm
     * divide by 1,000,000 as duration is measured in microseconds
     * divide by 2 as ultrasound signal travels to object and comes back
    */
     Serial.print("Distance (cm) : ");
     Serial.println(distance);
     delay(100);
}
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https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
https://www.tinkercad.com/things/kAIkT1BfjB0-vin-arduino-sr04-uz-ultrazvocni-senzor
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Laboratorijska vaja 12

LV5: Tipala in signali – praktični izzivi

◼ UZ tipalo razdalje (SR04)

◼ Zvočno tipalo – mikrofon

◼ Ostala tipala (IR razdalja, PIR, Hall, …) 

◼ Meritve deformacij UTP kabla

◼ Meritev karakteristične upornosti linije z multimetrom (R0) 
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◼ Meritev z osciloskopom

◼ Zunanji priklop na ADC pretvornik na 

STM32H7

Mikrofon

GY-MAX4466 Electret Microphone Amplifier 
Module MAX4466 Adjustable Gain For 
Arduino
Z naslova 
<https://www.aliexpress.com/item/1005007203959876.html> 

Electret Microphone Amplifier - MAX4466 

with Adjustable Gain
Z naslova <https://www.adafruit.com/product/1063> 

https://www.aliexpress.com/item/1005007203959876.html
https://www.adafruit.com/product/1063
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◼ Meritev z osciloskopom - žvižg

Mikrofon
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◼ Meritev z osciloskopom - govor

Mikrofon
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Mikrofon: priključitev na ADC (STM32H7)

◼ Programski del

◼ Vezava na ADC (PA4)

HAL_ADC_Start(&hadc1); // start the adc 

HAL_ADC_PollForConversion(&hadc1, 100); 

// poll for conversion 

adc_val = HAL_ADC_GetValue(&hadc1); // 

get the adc value 

HAL_ADC_Stop(&hadc1); // stop adc 



VIN – 9 – Predavanja                                                                                   © 2025 Trebar, Škraba, Rozman - FRII

Primer 3: STM32 – ADC na 3 načine

19

❑ Programsko spraševanje (angl. Software Polling)

HAL_ADC_Start(&hadc1); // start the adc 

HAL_ADC_PollForConversion(&hadc1, 100); // poll for conversion 

adc_val = HAL_ADC_GetValue(&hadc1); // get the adc value 

HAL_ADC_Stop(&hadc1); // stop adc 

HAL_Delay (500); // wait for 500ms

Ponovitev
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Primer 3: STM32 – ADC na 3 načine
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❑ Prekinitve (angl. Interrupts)

HAL_ADC_Start_IT (&hadc1);

void HAL_ADC_ConvCpltCallback(ADC_HandleTypeDef* hadc)  { 

  adc_val = HAL_ADC_GetValue(&hadc1); 

  /*If continuous conversion mode is DISABLED uncomment below*/ 

  //HAL_ADC_Start_IT (&hadc1); 

}

Ponovitev
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Primer 3: STM32 – ADC na 3 načine

21

❑ DMA (angl. Direct Memory Access)

HAL_ADC_Start_DMA (&hadc1, &buffer, 1);

void HAL_ADC_ConvCpltCallback(ADC_HandleTypeDef* hadc) {

   adc_val = buffer;

}

Ponovitev
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3.3V !!!
STM32H750B – Breadboard vezave
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Ponovitev
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Laboratorijska vaja 12

LV5: Tipala in signali – praktični izzivi

◼ UZ tipalo razdalje (SR04)

◼ Zvočno tipalo – mikrofon

◼ Ostala tipala (IR razdalja, PIR, Hall, …) 

◼ Meritve deformacij UTP kabla

◼ Meritev karakteristične upornosti linije z multimetrom (R0) 
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Tipala: IR,UZ razdalja, 

PIR, Hall, …) 

Izziv: z ustreznimi orodji 

(osciloskop, generator, …) 

preizkusite  in opišite delovanje 

različnih vrst tipal po lastni izbiri.

Preizkusi različnih tipal 
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Tipala: IR,UZ razdalja, 

PIR, Hall, …) 

Preizkusi različnih tipal 

Izziv: z ustreznimi orodji 

(osciloskop, generator, …) 

preizkusite  in opišite delovanje 

različnih vrst tipal po lastni izbiri.
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Preizkusi različnih tipal (IR,UZ razdalja, PIR, Hall, …)

MB1010 LV-MaxSonar-EZ1
MB1010 Datasheet

Ranges from 6 inches to 254 inches with a 20Hz 

read rate. Wide detection field. Excellent for 

people detection.

Z naslova <https://maxbotix.com/products/mb1010> 

Priklop :

• Napajanje 

• 2.5-5.5V

• GND

• Izhoda:

• Analogni

• PWM 

https://maxbotix.com/pages/lv-maxsonar-ez-datasheet
https://maxbotix.com/pages/lv-maxsonar-ez-datasheet
https://maxbotix.com/products/mb1010
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Preizkusi različnih tipal (IR,UZ razdalja, PIR, Hall, …)

MPXV10GC7U

Z naslova <https://eu.mouser.com/ProductDetail/NXP-Semiconductors/MPXV10GC7U?qs=N2XN0KY4UWWYdp78g4P8QQ%3D%3D> 

Priklop :

• Napajanje 

• Do 6V

• GND

• Izhod:

• Analogni

https://eu.mouser.com/ProductDetail/NXP-Semiconductors/MPXV10GC7U?qs=N2XN0KY4UWWYdp78g4P8QQ%3D%3D
https://eu.mouser.com/ProductDetail/NXP-Semiconductors/MPXV10GC7U?qs=N2XN0KY4UWWYdp78g4P8QQ%3D%3D
https://eu.mouser.com/ProductDetail/NXP-Semiconductors/MPXV10GC7U?qs=N2XN0KY4UWWYdp78g4P8QQ%3D%3D
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Preizkusi različnih tipal (IR,UZ razdalja, PIR, Hall, …)

Z naslova <https://eu.mouser.com/ProductDetail/Panasonic-Industrial-Devices/AMN22111?qs=mTeSeKeuVA4zSZ1O6%2F0inQ%3D%3D> 

https://eu.mouser.com/datasheet/2/315/panasonic_amn1_2_4-1196943.pdf

Priklop :

• Napajanje 

• 3-6V

• GND

• Izhod:

• Digitalni (H/L)

https://eu.mouser.com/ProductDetail/Panasonic-Industrial-Devices/AMN22111?qs=mTeSeKeuVA4zSZ1O6%2F0inQ%3D%3D
https://eu.mouser.com/ProductDetail/Panasonic-Industrial-Devices/AMN22111?qs=mTeSeKeuVA4zSZ1O6%2F0inQ%3D%3D
https://eu.mouser.com/ProductDetail/Panasonic-Industrial-Devices/AMN22111?qs=mTeSeKeuVA4zSZ1O6%2F0inQ%3D%3D
https://eu.mouser.com/ProductDetail/Panasonic-Industrial-Devices/AMN22111?qs=mTeSeKeuVA4zSZ1O6%2F0inQ%3D%3D
https://eu.mouser.com/ProductDetail/Panasonic-Industrial-Devices/AMN22111?qs=mTeSeKeuVA4zSZ1O6%2F0inQ%3D%3D
https://eu.mouser.com/datasheet/2/315/panasonic_amn1_2_4-1196943.pdf
https://eu.mouser.com/datasheet/2/315/panasonic_amn1_2_4-1196943.pdf
https://eu.mouser.com/datasheet/2/315/panasonic_amn1_2_4-1196943.pdf
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Preizkusi različnih tipal (IR,UZ razdalja, PIR, Hall, …)

CMPS03 - Compass Module
For documentation on CMPS03 revisions prior to Rev14, click here

Earlier versions can be identified by the presence of the silver 8MHz 

ceramic resonator in the middle of the PCB, this has been removed on 

new modules.

Rev14 was released March 2007

Z naslova <http://www.robot-electronics.co.uk/htm/cmps3tech.htm> 

Connections

Pins 2,3 are the I2C interface and can be used to get a direct readout of 

the bearing. If the I2C interface is not used then these pins should be 

pulled high (to +5v) via a couple of resistors. Around 47k is ok, the 

values are not at all critical.

Pin 4. The PWM signal is a pulse width modulated signal with the 

positive width of the pulse representing the angle. The pulse width 

varies from 1mS (0° ) to 36.99mS (359.9° ) – in other words 

100uS/° with a +1mS offset. 

Priklop :

• Napajanje 

• 5V Pin1

• GND Pin9

• Izhod - PWM: Pin4

• 0-360°(1-37ms)

http://www.robot-electronics.co.uk/htm/cmps3doc.htm
http://www.robot-electronics.co.uk/htm/cmps3doc.htm
http://www.robot-electronics.co.uk/htm/cmps3tech.htm
http://www.robot-electronics.co.uk/htm/cmps3tech.htm
http://www.robot-electronics.co.uk/htm/cmps3tech.htm
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Preizkusi različnih tipal (IR,UZ razdalja, PIR, Hall, …)

Priklop :

• Napajanje 

• Do 7V

• GND

• Izhod:

• Analogni
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Preizkusi različnih tipal (IR,UZ razdalja, PIR, Hall, …)

Priklop :
• Napajanje 

• 4.5-24V

• GND

• Izhod OC – „Open Collector“:

• Digitalni (OC)

   (10k Pull-up upor)
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Laboratorijska vaja 12

LV5: Tipala in signali – praktični izzivi

◼ UZ tipalo razdalje (SR04)

◼ Zvočno tipalo – mikrofon

◼ Ostala tipala (IR razdalja, PIR, Hall, …) 

◼ Meritve deformacij UTP kabla

◼ Meritev karakteristične upornosti linije z multimetrom (R0) 
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LV 2*: Meritve deformacij UTP kabla

Izziv: z ustreznimi orodji 

(osciloskop, generator, …) 

določite deformacije (vrsta, 

razdalja od točke A) na vseh 

paricah v UTP kablu.

LV2 - Meritve odbojev in presluhov

Rser

Vsrc

RL
uS uL

Z0 , Funkcijski

generator

Merilni točki

Rgen=50

Meritev s pravokotnim 

signalom, kot pri R0:

trajanje stopničk = 2 

Meritev s kratkim impulzom:

zakasnitev odboja impulza = 2 

odboj v  -  … kratki stik                    odboj v  + … prekinitev
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Laboratorijska vaja 12

LV5: Tipala in signali – praktični izzivi

◼ UZ tipalo razdalje (SR04)

◼ Zvočno tipalo – mikrofon

◼ Ostala tipala (IR razdalja, PIR, Hall, …) 

◼ Meritve deformacij UTP kabla

◼ Meritev karakteristične upornosti linije z multimetrom (R0) 
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LV1*: Meritev karakteristične upornosti prenosne linije

Izziv: ali bi lahko z multimetrom in dano opremo lahko določili 

karakteristično upornost linije ?

LV1* - Meritve dolžine in karakteristične upornosti prenosne linije

Rser

Vsrc

RL
uS uL

Z0 , Funkcijski

generator

Merilni točki

Rgen=50

Podan je komplet kablov in opreme z 

multimetrom. Razmislite ali je mogoče s 

tem kompletom določiti karakteristično 

upornost linije in če je mogoče, opišite vse 

podrobnosti. Sicer utemeljite nasprotni 

odgovor.

Ponovitev
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◼ Spada v sklop poročila z LAB vaj
◼ Opišite reševanje izzivov po lastni izbiri
◼ Objavite v OneNote delovnem zvezku
 _Prostor za sodelovanje, razdelek DN2-LV5 Izzivi

Tipala in signali – praktični izzivi – DN2-LV5*

Laboratorijska vaja 12 (LV5): Tipala in signali – praktični izzivi
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