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Arduino — Programarea robotului

e Structura unui program Arduino
* Controlul pinilor machetei
* Comanda motoarelor

* Notiuni avansate

* Portul serial

Prezinta:
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http://igotopia.ro Univ. din Pitesti / Fac. de Eltr., Com. si Calc. — RoboSmart — Editia | (2017-2018)



http://igotopia.ro/

Structura unui program Arduino

Sketch = Structure + (Values + Functions)

* Program = Instructiunel InstructiuneZ ...
* Instructiune = Definitie de functie

 Obligatoriu:

Sau

Definitie de constanta sau
variabila (globala)

Definitia functiei
Definitia functiei
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Structura unui program Arduino

* => Cel mai scurt program Arduino:

* Ceinseamna setup() si loop()?

void main() {
while (1) {
}
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Structura unui program Arduino

* Functia

la pornirea programului
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Structura unui program Arduino

* Functia

bucla infinita

— Dar cand se termina programul? (Niciodata!)
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Structura unui program Arduino

* Constante:

< ..
< ©
* Variabile: < globale
129, 0127,
Ox12F,
_ B01110101
Sau. (0b01110101)
Tipuri (noi):
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Variabilele intr-un program Arduino

* Globale < vizibile peste tot
* Locale < vizibile In blocul lor

< ca globale, pentru o functie
< cu acces concurent

N

impiedica eventuale optimizari
pe care le-ar putea face compilatorul;
obliga recitirea valorii din memorie la
fiecare accesare a variabilei
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Controlul pinilor in Arduino

* Pini digitali

* Pini analogici

* Pini PWM
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Controlul pinilor in Arduino
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Pinii digitali
* Intrari sau iesiri digitale < (0,1, 2, ..., 13, AO, A1, ..., A5)
* Valori posibile:

( ), L )

e Configurarea:

* Scrierea: < Aprinderea unui LED
e C(Citirea: < Citirea unui buton
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Pinii analogici

* Intrari analogice < (A0, AL, ..., A5)
* Valori posibile:
(0V), (5V)

— ADC/10b => rezolutia = 5V/1024
— O citire dureaza 100 ps

e Citirea: < Citirea unei tensiuni
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Pinii PWM

* lesiri “analogice” < (3,5,6,9, 10, 11)
e “Valori” posibile:

(oprit, t=0), (pornit la maxim, t=1)
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W
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e Scrierea:
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Comanda motoarelor

* Motor =

* masina electrica ce converteste energia electrica in
energie mecanica

* rotor + stator

e Motor de c.c.

Parametri: 6V, 120 mA (max: 1.6 A)
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Comanda motoarelor

e Ce edriver-ul de motor?
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Comanda motoarelor

* Sens rotatie?

— Tnainte: MxA € HIGH; MxB € LOW
— Tnapoi: MxA € LOW; MxB € HIGH

— La stanga: Md —Tnainte; Ms — oprit
Sau: M_d —1inainte; M_s —inapoi

— La dreapta: Md — oprit; Ms —inainte

Sau: M_d —Tinapoi; M_s —1nainte
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Comanda motoarelor

e Viteza rotatie?

— Oprit:

MxA < LOW; MxB < LOW
— Pornit (la maxim):

MxA € HIGH; MxB €< LOW

— La v% din maxim:
MxA € : MxB €< LOW
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Notiuni avansate

* Controlul direct al pinilor

* Lucrul cu intreruperi

* Cpentru Arduino
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Controlul direct al pinilor

* Pro:
— Mai rapid
— Se pot controla simultan mai multi pini

— Programul rezultat ocupa mai putin

* Con:
— Mai dificil de inteles
— Mai deschis catre erori
— Mai putin portabil
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Controlul direct al pinilor

* 3 porturi:
e B (pinii 8-13)
* C(pinii ADC)
* D (pinii 0-7)

* Fiecare e controlat de catre 3 registri:

. X — Port x Jata Direction ~egister (R-W)
. X — x data register (R-W)
. X — Port x Input pins register (R)
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Controlul direct al pinilor

* Exemplu:

DDRD =B11111110;

PORTD = B10101001;
byte D = PIND;

76543210 < numerotarea bitilor
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Operatii la nivel de bit

Extragere biti

Setare biti

Resetare biti

Inversare biti
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Operatii la nivel de bit

Extragere biti (< bitRead)
1 &
00001000 < masca
=> 1 < rezultatul
0 &
00000100 == (1 << 2)

=> O

Univ. din Pitesti / Fac. de Eltr.,, Com. si Calc. — RoboSmart — Editia | (2017-2018)



Operatii la nivel de bit

Setare biti (€< bitSet)
1 |
00001000 < masca
=> 1 < rezultatul
0 |
00000100 —= (1 << 2)

=> 1
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Operatii la nivel de bit

Resetare biti (< bitClear)
1 &
11110111 < masca
=> 0 < rezultatul
0 &

11111011 =="~00000100 == ~(1<<2)
=> O
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Operatii la nivel de bit

Inversare biti

1 N
00001000 < masca
=> 0 < rezultatul
O N
00000100
=> 1
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Lucrul cu intreruperi

while (true)

{
if (' INTRERUPERE)
ExecutaUrmatoarealnstructiune();
else
ExecutalSR();
}
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Intrerupere la apasarea unui buton

v /\ Nota: si
inverseazal) { v nu merg

aici.

attachinterrupt
inverseaza
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Intrerupere la 1 Hz (temporizare)

e Se programeaza direct timerele

 => Nu or sa mai mearga: )

* Se lucreaza direct cu registrii: TCCRxXA,
TCCRxB, TCNTx, OCRxA, TIMSKx

(Detalii in ATMEL ATmega328P datasheet...)
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Intrerupere la 1 Hz (temporizare)

// set timer O interrupt @ 1Hz:
TCCROA =0;

TCCROB = 0;

TCNTO = 0; // init counter to O.
OCROA = 15624; //16MHz/1024-1
TCCROA |= (1<<WGMO01); <
TCCROB |=(1<<CS12) | (1<<CS10);
TIMSKO |= (1<<OCIE1A);

TCCR1B |= (1<<WGM12); // timer 1
TCCR2A |= (1<<WGM21); // timer 2

N\
~—

— Detalii despre acesti
registri: in
datasheet-ul
microcontrolerului
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Temporizari (foarte) scurte

. ..); = 2 us (2000 ns)

. nop\n - 62.5ns
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C pentru Arduino

* Tipuri de date: , , , , int,

* Constante numerice:

— predefinite: , , , , , ,
) ) ) (eventual cu 1, | sau /! la
final)
(Ex.: // sizeof(str) 2> 8)
. eticheta
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Salvarea constantelor in memoria de program

avr/pgmspace.h

data[] PROGMEM

pgm_read byte near(data

F(“Lots of text ...”

(F = macro ce face ca textul acesta sa fie salvat in
memoria de program (FLASH))
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Portul serial

— Initializare:
. ({300, 600, 1200, 2400, 4800, 9600, ...});
* while (! Serial) ; // asteapta...

— Scriere:
. (49); // 49
. (49); // 1
— Citire:
« if( ()) {intVar = (); }
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Despre ce am vorbit:

* Care sunt Arduino
(constante, variabile, functii)

 Cum se utilizeaza . digitali, analogici, PWM
(prin functii vs control direct (prin registri))

O\

e Cum se comanda R

(sens, viteza, directie) R

e Cum se fac -’y

* si comunicatii
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