Begrepp

* Mikroprocessor - "Enchips-CPU” N
Dedicerade (specialiserade) varianter | '
- DSP (signalprocessor) — Ex: TMS5100 (1976)
- GPU (grafikprocessor) — Ex: Nvidia Geforce 256 (1999)
- CPU (centralprocessor) — Ex: Intel 4004 (1971)

 Mikrokontroller
Mikroprocessor med arbetsminne, programlagring
och 1/O inbyggt i samma chip eller pa samma kort.

* Inbyggda system
Specialiserade datorsystem, ofta med realtidskrav, som
utgor en integrerad del av nagon maskin eller apparat.
Ingar i t.ex. bilar, mobiltelefoner, industrirobotar, biljettautomater,
flygplan, mediaspelare, symaskiner och spelkonsoler.




Arduino & Co

Arduino UNO
Raspberry PI

Beaglebone Black
P1C-mikrokontrollers (Microchip)
MSP-EXP430G2 Launchpad (TI)
Nanode

Pinguino PIC32
STM32 Discovery




Arduino-familjen
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n- ARDUINO

* Arduino UNO .
e Arduino Mega 2560
e Arduino Leonardo

e Arduino Nano

e Arduino Duemilanove

https://www.arduino.cc/en/main/boards


https://www.arduino.cc/en/main/boards

Arduino-historia

« Ursprung: Studentprojekt i interaktionsdesign
2005 (lvrea, norra ltalien)

« Namnet Arduino harror fran en bar i lvrea
vars namn i sin tur kommer fran Arduin |
(955-1014), kung av ltalien 1002-1014

e Grundarna:

David Mellis,

David Cuartielles,
Tom lgoe,

och Massimo Banzi




Arduino-anatomi

http://www.jameco.com/Jameco/workshop/circuitnotes/CN-arduino-uno.html

« Anatomin hos Arduino UNO

Voltage 16MHz ATmegal6U2

regulator  crystal S SRR microcontroller IC/USB controller
7 to 12VDC input SRS
2,1mm x 5.5mm USB-B port

Male center positive to computer

Reset button

ICSP for
USB interface

(I12C) SCL - Serial clock
(I2C) SDA - Serial data

Pin-13 LED

Not connected (SPI) SCK - Serial clock

f
NeBemernceryeliade (SPI) MISO - Master-in, slave-out

. (SPI) MOSI - Master-out, slave-in
e (SPI) SS - Slave select
5V Output
Ground
Ground

Note: Pins denoted with "~"

Input voltage are PWM supported

Analog pin 0
Analog pin 1
. Analog pin 2 Interrupt 1
6 st 10'b|tars Analog pin 3 Interrupt 2
analoga (12C) SDA 12D
Ingangar (12C) scL RXD
ATmega328
microcontreller IC RESET
ICSP for Sk

ATmega328 L MISO



http://www.jameco.com/Jameco/workshop/circuitnotes/CN-arduino-uno.html

Arduino-skoldar

» Standardmodulkort — "Skoldar” (shields)
- Koppla ihop ytterligare kort via "piggybacking” (stapling)

http://www.hwkitchen.com/products/gsm-playground/


http://www.hwkitchen.com/products/gsm-playground/

Arduino-skoldar

 Exempel pa "shields”

Motor-shield Ethernet-shield Servo-shield RGB-shield

Velleman |0-shield LCD-shield Datalogger-shield

http://playground.arduino.cc/Main/SimilarBoards#goShie http://www.adafruit.com/category/21 https://www.sparkfun.com/categories/240?page=all


http://www.adafruit.com/category/21
https://www.sparkfun.com/categories/240?page=all
http://playground.arduino.cc/Main/SimilarBoards#goShie

Arduino-tillbehor

e Sensorer

Ultraljudssensor (avstandsmatning)

IR-sensor (rorelsedetektor) Accelerometer IR-modul (hinderdetektering)



Arduino-tillbehor

* Annan kringutrustning till Arduino

Kameramodul LCD display (20x4) OLED-display (128x64)

Relamodul Stegmotordrivenhet DC-motordrivenhet



Allmanna tillbehor

* Diskreta komponenter

Egesii

| | ol




Kopplingsdack

« Ledningsbanor pa ett kopplingsdack (breadboard)
- Spanningsskenorna (de langa skenorna pa tvaren)
- Komponentskenorna (de korta skenorna pa hojden)

O=0=0=0-0 |
(00 >



Kopplingsdack

* Olika kopplingsstilar
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Programmering

 Hamta programutvecklingsmiljon fran

https://www.arduino.cc/en/Main/Software

- Linux (32- el. 64-bitars)
- Mac OS X (10.7 el. nyare)

- Windows


https://www.arduino.cc/en/Main/Software

Programmering

¥ sketch_sep17b | Arduino 1:1.0.5+dfsg2-2 (som superanvr - + X
File Edit Sketch Tools Help

T Srndstar -

wold setupl) {

- Setu p() /4 Initialisering - Kérs en gang 1 bdrjan bara
h
It . : void loop()
Inltlerlng. l,f,f kirs 1 an {om och om igen)
h

Kors bara en
gang i borjan

- loop()
Slinga:
Kors hela tiden
upprepat




Programmering

*  Blink | Arduino 1:1.0.5+dfsg2-2 (som superanvandare) - + X
File Edit Sketch Tools Help

 Exempel:
!!Blink” Elink

Turns on an LED on for one second, then off for one second,

repea

This example code is in the public domain.
; = ° 4 Pin 13 has an LED connected on most Arduino boards,
int led 13;

/4 give 1t a name:

- Heltalet 1ed tilldelas 13 el T 1S

£# the setup routine runs once when you press reset:
void setup{) {
¢ initialize the digital pin as an output,
pinMode{led, OUTPUTY;

[

digitalWrite(led, HIGH); |

A# the loop routine runs over and over again forever:

" . . ° . .
- Satt dlgltal Utgang 13 hog W;gg}’?:ﬁliifﬁeﬂed, HIGH);  // turn the LED on (HIGH iz the woltage

delay (1000] ; /4 walt for a second
digitalhrite{led, LOW); £4 turn the LED off by making the wolt:
delay (1060); A wait for a second

h

delay(1000);
- Fordrojning med 1000 ms

Binary sketch size: 1 056 bytes (of a 32 256 byte maximum)

17 Arduing Uno on fdewttys o b0



Programmering

« Koppla in extern lysdiod + motstand (330 Q)

Fesiztar color Coding
3 30

Pin 9 LR
(PWM-utgang) /" |

1'=t digit i S I'|
2"nd I:ii] i .__-' !
MADE () » . . nuaber of zepos Loleronce
IN ITALY S - T T ST T e
‘ E IR s i e e e R SRR R Digit oolar Torl aircios color
, i DIGITAL (PWM~) F ‘ i} Bk ‘ 20% Ao thl g
| Er-Zan 0% S0 lusr
Z e Gold
3 Oe-arigs a8 Had
q YeTlon L =R T
-. 5 G-
axsms  ARDUINO D o
7 ialal
B ey
] Hhi la

ANALOG IN
4 0w LN



Programmering

sketch_sep18a | Arduino 1.0

 Tanda lysdioden r
(max ljusstyrka = 255)

sketch_seplB8a g
vold setup() {

/4 Behéver inte alltid gdira nigot har
/4 men setup-funktionen mdste &ndd alltid finnas med

- Skriv 255 till pin 9: }

void loop() {
analogWrite(9,255); // Fullt blds [[255)|
1

analogWrite(9, 255);




Programmering

 Kul effekt: Tanda och seteh_septa| Arduino 10
slacka lysdioden gradvis
("fade-in — fade-out”)

sketch_sepl7a§

int d:

vold setupf) {
d =2

- Rampa upp fran 0 till 255 b
och sen tillbaks igen ““#25‘32%2?: 0 1« 255 1e4) {
elay(d);
, analogirite(9,1); Ea
for {int 1 =295; 1 =0; 1i--]
- Heltalet d anger antalet ms AL
1

mellan varje varde | fetay (5000




Programmering

e Hur far man in signaler sketch_sep1ac| Arduino 1.0
till Arduinon da och
hur ser man att vetch cop1oc s
det fungerar?
h

vold loop() {

- Testa analogRead , Serial.printin{analogRead (An]);
och Serial.println |

- 10-bitars AD-omvandlare
ger varden
mellan 0 och 1023

- Analogingangen som
anvands ar A0

Binary sketch size: 2280 bytes (of a 32




Programmering

« Varfor hander det inget
nar man kor programmet?

- Aktivera SerialMonitor
via menyn: Tools-->Serial Monitor
eller via Ctrl+Shift+M

?  fdev/ttyACMO

| 'L} __Send

B Autoscroll Molineending | « | 9600 baud -



Programmering

 Men det blev ju bara en massa
tresiffriga tal som fladdrar forbi !?

- Testa att koppla in en maE (@) -

) IN ITALY -~ 3—'.-_—- D 8 G % W
ledning mellan GND AR SRR e
’ S T —— =,

(jord) och AO-ingangen

Tx SE§a :
axems ARDUINO

Vad hande?




Programmering

» Testa att koppla in nagon
spanningskalla (0 — 5 V). _
Tank pa att 0-1023 MADE !_’_ Ll 0
svarar mot 0-5V ; BAHn p.o1.oL i

1 4
| e -y W DIGITAL (PWM~) F B
% L .

‘I':l:I"'-’l C
axsms ARDUINO




Vada PWM, forresten?

* Vad var nu PWM for nagot?

- Pulsbreddsmodulering
(Pulse Width Modulation)

- Snabb vaxling mellan
tva lagen (min och max)

- Bredare puls istallet for
hogre varde

5V

Owv

Swv
Ov

Sv

Owv

Pulse Width Modulation
25% Duty Cycle

J

50% Duty Cycle

L[ L

75% Duty Cycle

UL




PWM

« Exempel: Sinussignal oversatt till PWM







PWM

 Hur kan det fungera att anvanda PWM istallet
for en vanlig analog signal? Svar: Lagpassfiltrering.

PWM to analog voltage

45
/ /] / /]

A
R

AN

-—1_.__'_,__,—'—'—"

,/,J#L,f U717
1Y

[N/ WY -

3
25+ /

. U(PwI)
., UiRC1)

UiRC2)
“ URC3)

1y
1,5

s

http://www.avr-asm-tutorial.net/avr_en/AVR_ADC500.html|

PWM-signalen
1 st RC-filter
2 st RC-filter
3 st RC-filter


http://www.avr-asm-tutorial.net/avr_en/AVR_ADC500.html
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