Vhodno izhodne naprave

Laboratorijskavajal- AV 1
Uvod v LAB vaje VIN
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1.1 Uvod v laboratorijske vaje VIN
m Oceno iz vaj sestavljajo

0 porodili:
m S predavanj (DN V/I naprave) (10%)
m Z laboratorijskih vaj (simulacije, meritve) (10%)
1 VIN projekt (STM32) (70%)
1 dodatno, neobvezno delo (10%)

m Pogoj za opravljene vaje so:
(] prisotnost na vajah,
1 pravoCasno oddani in potrjeni porocili
O VIN projekt (uspesSno oddan, objavljen in predstavljen).

Pomembno: v primeru, Ce laboratorijskih meritev ne bi izvedli, potem se prvi
postavki zmanjsata in dobi projekt vec veljave.

VIN - LV 2 © Rozman,Skraba, FRI



" JEE—— |
Laboratorijske vaje VIN - mnenja

Letos smo razsirili obseg projekta z Arduinom pri LAB vajah. Se vam to zdi dobra sprememba
7

13 responses

® Da
® Ne
@ Vseeno

Izbor mnenj 2019/20 :

« Ne_ nismo meli meritev v Zivo glaven je prekti¢en del.

* Vaje se mi zdijo yredu. Dosti vec stvari bi lahko izvedli sicer v Zivo. Zanimivo bi bilo dodati

kak3en tip naloge oz. primer, kjer bi HERAMERGIagNosTicialifealEn ProbIEmIpr

w |
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VIN Vhodno Izhodne Naprave - nacrt laboratorijskih vaj 2020/21

* Meritew dotfine — sakasnitey in &

* Meritev kgrimn - odpree sponke

* Meritev vaeh maknih rasmerij figin RL, Cas
wrpana

DRAM nologs - Simulaciio s SPICE

Lv4,5: UART R5232, UZ senzor,

CANBUS, ARDUINO Projekt

+ Napetostni nive RS232

* UART komunikaeijo: Bitng hitrost, ASCH
koda nakor

+ Zakijuditey, priparodila praisvajela

* Primer: Sprejem CAMBUS ok na
Desomii ity

» Projekt Arduine + sencor pa izbic (lahko
vz)

+ Predstavite no predovanjih, isvedba no
vajah

AVS,6: Presluh, £as vzpona [vpliv)

* fgl 7.1 BNEnji in daljni presiuh

* fygy. 7.2 BNEnji in daljni prestuh {podobma
7.1777)

Ngl 7.2 dox poden 1o omejitev biffnjegs

presiuba

10,

A1 grduing, Projekt -uvod v Tinkeocad
* Gousasss (sBsie withsyiog.
+ TinkerCod.com:

O GAKIRRAL, uvod,

o LED gjpdn Z Senzar

® Bloiati kebel: RO, Blifnji in dalin presiuh
v fitkoh 2.3,8; amejevanje 5 fasom
wepana ali 2 figka na GND

* Dodatno: UTE kabel: éas potovana,
Bli#ni in dalini preshch, amejevanje s
Zasom vipona

* {as vepona Re232, EMOS

Déesni vearee (RE222/CMOS,

Zakfjucerns| el

11,

* Napetastni mive R5232

* UART komunikacijo: Bitng hitrast, ASCH
koda makoy

» Zakijufitey, priporodia praiseajalea

® Primer: Sprejem CANBUS snaka na
Divoiey kit

® Peritve: Projekt drdyuing + senzor po

izhiri Tahko UZ)

Teden 2020/21 2019/20
Av1: signali, osnove elektrotehnike, Aav1: signali, osnove elektrotehnikea,
linije linije
« Sinus, pravakatai sigral, frekeening  Sinus, pravakatni signal, frekventng
1 sestavr sestaver
* Ghmow = Ohmow
saba L S sabas L LSO
Linija: model, impedance yg frekvenca Linijar: model, impedonce yg frekvenca
£a1: grduing Projekt -Uved v Tinkercad | Avz: Linije, odbaji, napetostni nivaji
* Goucises: lutsslasing st Aeduios + Gbrawnava finfe
Z. « TinkerCod.com: = Panovitev primers 2.4 [odbajev) 5
o GGk vvod, predavon)
LED diggdg,LZ Senror Nafogi 2.1, 2.2
Aa2: grduing Projekt -Tinkercad 2: AW3: Linije, vpliv £asa vzpona na
N * Temperaturni senzor (gralagni) odboje
* I2C, 5P, pristap k prajekty deding * Mgl 3.1 Vpliv &asa vepona na adboje
Mgk 3.1a - Serijska prilagaditev
a3 rduing, Projekt -Tinkgrcag, 3: AVa: LTZRIE IV - Smulaciia
« Primen : UART, (26, 571 elektranskih vezij )
4. « Navodila za abjaso: B * Frimern: tuljava
o Predstovite D::J ekt diskusii « Naloga AV, model inije 2.5, 256Hz
Naloga 4.1, 4.1a, D-FF, serijska prilagoditey
AVE: Linije, odboji, napetostni nivoji Lv1,2: Meritve dolfine, karakt,
= Obravnawa linife impedance linije in odbojev -Priprava
= Panovitev primers 2.4 [odbajev] s » Meritey dolfing — rakainitev in &
5. predavan] * Meritey arimp - odprte sponke
Nalagi 2.1, 2.2 = Meritew vieh mofnib razmerif g in RL, fos
wiponG
= DRAM neloga - Simulacio s SPICE
AV3: Linije, vpliv £asa vzpona na AVS,6: Presiuh, £as vzpona [vpliv)
odboje = Wk 7.1 BNEnji in dolini presiek
s = Bl 3.1- Viliv fasa vepona na adboje = bk 7.2 Blifnji in daljni presiuh fpodatna
- Hal 2.1a : Serijska prilagaditey 71777
* Mgk 7.3 fas paden co omefitev biEne g
preshuhe
Ava: LTspice IV - simuladija LV3,4: Presluh, tas vzpona, ofesni
elektronskih vezij vzorec [R5232,CMOS nap. nivoji)
« Primera: §gigeniita tliave * Ploidati kabel: RO, Blifnji in dofini presiuh
+ Naloga AV1, modal linjje 2.5, 25GH: w Fidkah 2,3,8; amejevanje s rsam
Nalago 4.1, 4.1a, O-FF, serijska prilogoditey wrpong gl 2 Ficka no GND
7. # Dodatng: UTP kebel: cas potovanja,
BliEnfi in daljei peesluh, omejevanje s
Zasam vzpona
= Cas vepong 5222, OMOS
» Dészni vrores [RE2I2/CMOS,
Zakijucens/ Nezahive)

12,

A4z Arduing Projekt -Zakljudek:
* Predstavitve projekeoy, diskusis

{13

Novosti 2021/2022
m Vec praktiCnega dela:
0 STM32
1 VIN Projekt
1 delovanje tipal

m temperatura, svetlost

,park” senzorji
(oddaljenost)

m digitalni/analogni

m Osciloskop:

0 manj meritev linij, veC
obiCajnih meritev

VIN - LV
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Vhodno-izhodne naprave — VIN

Laboratorijske vaje : ;
m Programiranje vgrajenih sistemov in V/l naprav =% —

S poudarkom na razumevanju povezovanja, delovanja, in snovanj &’Q
resitev

m  Simulacije in meritve z osciloskopi
Prenosne linije (odboji, presluhi, o€esni vzorci)
Komunikacije (RS232, CANBUS, 12C, SPI)
Tipala

| Slike osciloskapa: UTP kabel, Rs= 50..550 12, Ry = 1..500 0 {Rgen=501

Ro=1000 RL > Ro, Re=500Q
R.,Rs=0,50,500Q p.=0.666 (poz. odbaj)

m VIN projekt
Rs < Ro

m Samostojna zasnova prakticne resitve | respa
L ps=-0.333
[1Virazdelek]

Vzpodbujamo:
m sprotno delo - sodelovanje na predavanjlh vajah
m lastno kreativnost in samoiniciativnost
m_radovednost in aktivhost
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D serial Monitor

Laboratorijske vaje VIN — Projekt s o

r ' : ‘
. - : Classes , Gallery Blog Learnl Teach Q . il U
Simulacija: TinkerCad  cerery. Flog team Distance (cn) : 83
_ - Distance (

https://www.tinkercad.com/

wogos/ ue'Le

3| void loop() {

14 digitalWrite(trigger Pin, LOW); /4]
15 delay(l);

16 digitalWrite (crigger Pin, HIGE);
delayMicroseconds(10); / /Maki
digitalWrite(trigger Pin, LOW);

=
) O

) =

20 duration = pulseln(echo Pin, HIGH);
21 distance = duration * 0.017; //((34
22 [* Speed of the sound in Air = 340 m/!
23 * multiply it by 100 toc get the data

[

“ divide by 1,000,000 as duration is
“ divide by 2 as ultrasound signal t
S

Serial.print("Distance (cm) : ");
Serial.println(distance);
delay(100);

(8
1o W

(S

O D

w NN

(
—
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PraktiCna izvedba (meritev)

S EEEE— —_

RIGOL DGA162 reiy s o W 550 W ST

g

|
10 us pulse | us / 58 = distance (cm) |

— e

2 Channel )
100MHz 1GSa/s

(o

RIGOL T'D

e oot o _ Osciloskop - nastavitev
C R - S R i Measure -> Time-> Width

CHi= 2,00V  (MiM 80U Time 2.000ms ©»0.0000s h i
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Laboratorijske vaje VIN — Projekt
STM32F407 ST Discovery STM32

STM Discovery F4 (Cortex M4) USB Micro kabel
*STM32F407VGT6 microcontroller featuring 32-bit Arm® Cortex®- USB Mini kabel

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: 3V and 5V
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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

aws g

port
4" capacitive touch LCD display with MIPI® DSI connector (on
STM32F769I-DISCO only) b phEh e gk o arm
*SAl audio codec ). i N , MBED
*Two audio line jacks, one for input and one for output st ol : Enabled
«Stereo speaker outputs L 7
*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

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

*Arduino™Uno V3 connectors
VIN - LV 9 © Rozman,Skraba, FRI
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"
ST Discovery STM32MP157C STM32

STM Discovery MP1 (2xCortex A7 + 1xCortex M4)
*STM32MP157 Arm®-based dual Cortex®-A7 32 bits + STM3 2MP 1
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

*5V /3 AUSB Type-CTM power supply input (not provided)
*Board connectors:Ethernet RJ454 x 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
VIN LV 10 © Rozman,Skraba, FRI
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VIN Projekt — simulacije (TinkerCad)

t
Arduino Pro ‘ek

Ozirnij
” ik

Mini Piano

SENZOR ZA ZAPORNICO

Varnostni sistem za preprecitev zaprtja parkirne zapornice v primeru, da je pod njo objekt.

VIN - LV 11 © Rozman,Skraba, FRI



ap &
7

,4

VIN Projekt — primeri

- K

3 ;: VIN Arduino RPM Calculator using Hall Effect sensor
R ssvewn - sm720m
_ ]




LSM6DSOX
Machine Learning Sensor

VIN Projekt - Izzivi

Reaady 1o Connect 1o Microsoft jor service
S

Lys
LSM6DS0X

Accelerometer > Filters > Results

AVEAVY

Gyroscope Features > Interrupts

Extemal Sensor

1t
nnin
Hmn

J—
Figure 1-2:
STM32F4 Discovery connected
o four click™ boards through the
STM32 Discovery Shield

am rozvojnego sistema MiSKo 3

slika 1: Blogni diogr

is a docking station. Use it to quickly
turn your Discovery board into a RFid lock, SMS-

triggered control switch, GPS tracking device, full-blown weather

station, or whatever else you have in mind. Assemble your prototypes quickly using

click™ additional boards. just snap them into mikroBUS sockets, like LEGO blocks. As easy as pie!
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