Arduino:
Digitalna komunikacia
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Sposoby komunikacie

Komunikacia

Sériova Paralelna

Synchroénna

Asynchronna

Sériova komunikacia =
v kazdom okamihu najviac 1 bit

Paralelna komunikacia =
viacero prenasanych bitov
v tom istom okamihu



Sposoby komunikacie

Komunikacia

Sériova Paralelna

Synchroénna

Asynchronna

Asyrnchronous
9 ooy GoyelEsy ()
Sender Recewer
Svnchronous
aender Recewer

Asynchréonna komunikacia =
bez externého signalu zo spolocnych hodin




Asynchronna sériova komunikacia

 UART = Universal Asynchronous Receiver-Transmitter
 Komunikacia prebieha v konfigurovatelnych ramcoch (typicky 8+2b)

» Start-bit indikuje zac¢iatok ramca

* na zaklade dohodnutej prenosovej rychlosti (trvanie jedného bitu)
a ¢asu detekcie Start-bitu vie prijimca , samplovat” dalSie bity
spravy

e dizka rdmca (pocet bitov) je dohodnuty vopred

e Stop-bit indikuje koniec ramca

* \/ySSie naroky na komplexnost hardvéru (UART-y) = vyssia cena



Synchronna komunikacia

* Signal spolocnych hodin
* komunikujuce strany vedia, kedy samplovat (,,Citat” bity) alebo
vysielat
* nie je treba vopred dohodnut prenosovu rychlost




SPI - Serial Peripheral Interface

* MOSI SCLK t—>»| SCLK
* Master Output/Slave Input MOSI T —»| MOSI SPI
SPI MISO [« ' MISO Slave
 MISO Master SS1 » SS
* Master Input/Slave Output §—§§
 SCLK/SCK
e Serial Clock (signal hodin)
e SS
e Slave Select (low pre aktivne)
 extra ,kabel” pre kazdé zariadenie

» aktivuje/deaktivuje komunikaciu
* najviac jedno zariadenie je aktivne




SPI - Serial Peripheral Interface

MASTER SLAVE  Samplovanie pri
SCK |—— SCK . ’
M08! —>— mos: zmene signalu na SCK
MISO |——e— MISO (SCLK)
Master to Slave Slave to Master ,__. * Master generuje
= — clock signal aj pri
ok, LUUUUUHY  BHELELLLLE  priimant bajt
T 01234567 01334887
MoS N
Mpustor-Cut —J L L IR * Full-duplex —v tom
110 1010 R T R A . v .
0x53 = ASCII 'S" istom Case sa odosiela
SRR O N i oriiim .
SO aj prijima baijt




SPI - Serial Peripheral Interface

MASTER SLAVE e Otvorené otazky
::,'f _._' ﬂ, (nastavitelné) pre
MISO |——e——] miso kazdd komunikacnu
transakciu:
Master to Slave Slave to Master idle or ,
idie et brte * prenosova rychlost
o, [ELEUUELEL  UHUHUGLEE - wssvs usa
01234307 91234567 * Clock Polarity (CPOL)
MOSI 1 | 1 T T T S A idle: D alebo 17
Sevein 4 e o io 4D « Clock Phase (CPHA)

1 - : - : -
0x53 = Ascll 'S’ * 0->1alebo 10




SPI — Arduino (kniznica SPI)

SPI.beginTransaction(sPISettings)

e zacne transakciu

uint8 t SPI.transfer(uint8 t)

 odosle bajt na MOSI
e prijme bajt na MISO

SPI.endTransaction()
e ukonditransakciu

Master musi dopredu vediet,
kolko bajtov odosle slave
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SPI - Arduino




1°C = IIC = Inter-Integrated Circuit

* Synchronna, multi-master, multi-slave komunikacna zbernica

* Half-duplex
 QOpen-drain

Vad
=1

oo SERED W SR S
= . = a

N EVE Slave NEVE

Master 1 ) PPN .



* Vodi¢ ma stale napatie (napr. 5V)
o Aké napatie budu snimat zariadenia, ak stlacime tlacidlo?

Vad

- Lubovolné zariadenie dokaze znizit napatie na O.



12C protokol

. " 7 address bits 8 data bits N

oA ¢ | ':{:AGXAsnMKAﬂAzxmX;&dxgh&\}g’ck'f \ ,f_‘dy'XDﬁX%XmXD?JXDZXmX'D-O_-\.;Btk./ \ / ".

-
-

Start condition: "1' - Master is requesting data, ’ + ACK/NACK: A '1'"in this position P Stop condition:

SDA goes low before SCL ‘0" - Master is sending data * indicates that the addressed slave - * SDA goes high after SCL
did not respond or was unable to
process the request.

e SDA —dataline
e SCL-clock line



12C protokol

Start condition: '"1' - Master is requesting data, ’
SDA goes low before SCL ‘0" - Master is sending data

e SDA —data line
e SCL-_clock line
 Start podmienka




12C protokol

7 address bits 8 data bits

SDA | '¥:A6XA5~A4KA3NMKA1XAdXEMj\‘gcig'f \ %‘lﬁiXDﬁXDSXDzLXD?:XDszX'Db_‘\‘ia'cig"f "

Start condition: "1' - Master is requesting data, ’ + ACK/NACK: A '1'"in this position P Stop condition:

SDA goes low before SCL ‘0" - Master is sending data * indicates that the addressed slave - * SDA goes high after SCL
did not respond or was unable to
process the request.

« SDA —data line e Start podmienka
* SCL-clock line .

e Kazdé zariadenie na zbernici je
identifikované 7 (alebo 10) _
bitovou adresou * Stop podmienka

Adresovaci ramec (9b)
 Datové ramce (9b)



12C protokol

7 address bits 8 data bits

oA ¢ | ‘L]:AGXA5~A4KA3NA2KA1Xﬁ:dXE;V:{\B-CE‘f \ ,f_‘dy'XDﬁXDSXMXD?JXDZXmX'D-Q—\.;Btk./ \ / ".

Start condition: "1' - Master is requesting data, ’ + ACK/NACK: A '1'"in this position P Stop condition:

SDA goes low before SCL ‘0" - Master is sending data * indicates that the addressed slave - * SDA goes high after SCL
did not respond or was unable to
process the request.

 MSB
e Read (1), Write (0)

» Ak sa ocakdvaju data zo zariadenia (slave), master musi vediet kol'ko
bajtov sa oCakava, aby riadil SCL



12C — Arduino (kniznica Wire)

A4 — SDA
A5 — SCL
 Odosielanie (write):

* beginTransmission(adresa) i A S

. write() .

« endTransmission() (f%;§? e
* Prijem (read) R 3

.

requestFrom(adresa, kolko bajtov) el
¢ aVa ilable Digital Pins — °’ 1 :5
* read

..........

llllllll

0
4° zoos USA B
11 1SS

Analog Reference
= 3v3
- -'D~_‘ 3.3V Output

- Digital Pin 13

Microcontroller

Mini-B USB Jack



SPI/12C

* SPI ¢ |2C

e cena: lacny shift register 100 kHz (Standardny mad)

 az 20MHz na Arduine * 400 kHz (rychly maéd)

e full-duplex * 3.4 MHz (vysokorychlostny)

e par desiatok centimetrov * half-duplex

3 kable + GND e par metrov v zavislosti od

« +velakablov (SS pre kazdé kablov (vela metrov s
zariadenie) extendermi)

« 2 kable + GND
* toleruje r6zne napatia



1-Wire

* Proprietarny protokol (Dallas Semiconductor Corp.)

1 kabel + GND, parazitické napajanie

e Bitbanging, Open drain, N O_“f"j
 Adresovanie zariadeni (64b MAC adresa) v Diver |~ Sm[a;_mm::jm ¢ -

e 8-bitové bloky T 1 [
* Protokol zavisly na casovych

SlOtOC h 1-Wire DEVICE
F:nﬂé‘f SERIAL NUMBER CRC
* reset v | [ e
¢ S e I e Ct (Vy,b e r Za r i a d e n i a ) RESET SEQUEMNCE ROM CMD SEQUENCE FUNCTION SEQUENCE RESET SEQUEMNCE
. ’ T\ * N * = Yy
* read/write prikazy —I |-| o | o = .
I t DEVICE(S) PRESENCE PULSE
MASTER RESET PULSE



Vyskusajte si

e 7-segmentovy displej
* |2C expander
* Buzzer




Dakujem za pozornost




