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Tpotrol peradoong SedOHEVWV

Data transmission

Parallel

Asynchronous |




2 £1PIOKN Kol TTapAAANAN peTtaddoon

Me Ttnv oc<ipiakn peradoon 1A bit TwV KWOIKOTTOINMEVWY
XOAPOKTIPWY OTTOOTEAAOVTAI TO £va KATOTTIV TOU AAAOU MECQ
atrd £va atrAd KavaAl yeTtadoong.

Me TNV mapdAAnAn peradoon ta bit TwWV KWOIKOTTOINKEVWV
XAPAKTAPWY ATTOOTEAAOVTAI TAUTOXPOVA HE TNV XPNon T00WV
KAVOAIWY OCWV KAl Ta bit TwV KWOIKOTTOINMEVWY XAPAKTHPWV.



MapAdAAnAn kai ccipiakn HETAGdOON

Parallel interface example
Recewing side Tranzmitting =ide
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Serial interface example (MSB first)
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Metddoon Half Duplex ka1 Full Duplex

Me Tnv yeradoon full duplex kal Ta U0 CUCTANATA PTTOPOUV
VA ETTIKOIVWVOUV Kal TTPOG TIC dUO KATEUBUVEIC TAUTOXPOVA.
Mapadeypa full-duplex peradoong eival 10 TNAEQWVIKO
OIKTUO ME TO OTIOIO Ol XPNOTEC OTA dUO AKPA MTTOPOUV Vva
OMIAOUV Kal va aKoUV TaUuTOXpoVva.

Me tnv petradoon half-duplex oe avrtiBeon kdBe ouoTnua
UTTOPEI va ETTIKOIVWVEI JE TO AAAO aAAG OxI TauTtoxpova. H
ETTIKOIVWVIQ YyiveTal TIPOG Mia kKateuBuvon KABe @opa.
[Mapadelyua half-duplex emkoivwviag e€ivalr 1o walkie-talkie
two-way radio 10 oTr0io £x€lI TTANKTPO "push-to-talk”.



Metddoon Half Duplex ka1 Full Duplex

full-duplex

half-duplex




Aocuyyxpovn HETAO0ON XOPAKTAPO

2TNV aouyxpovn pueradoon (asynchronous transmission)
METAPEPETAI €vVOC XAPOKTAPAS KABE @opd. O Xpoviouog
TTPETTEl va dlatnpeital Jovo Kata Tnv  OIAPKEIa  TNG
METADOONGC £VOC XapakTrpa. O dEKTNG £xel TNV duvaToTNTA
vVa eTTavaouyxpovietal oTnv apxn KABe vEou XapakTrpa.
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Comparison of Signal Levels

CMOS CMOS TTL
(HC,AC) (HCT,ACT) (S,LS,AL,ALS, F)
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Kwdikotroinon tou 0 kai Tou 1 o RS-232

RS-232
data line
voltages

logical"1"




Asynchronous Transmission

Direction of flow
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UART

A universal asynchronous receiver-transmitter (UART) is a
computer hardware device for asynchronous serial
communication in which the data format and transmission
speeds are configurable. The electric signaling levels and
methods are handled by a driver circuit external to the UART. A
UART is usually an individual (or part of an) integrated circuit
(IC) used for serial communications over a computer or
peripheral device serial port. One or more UART peripherals are
commonly integrated in microcontroller chips. A related device,
the wuniversal synchronous and asynchronous receiver-
transmitter (USART) also supports synchronous operation.



Acitoupyia Tou UART
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2 £1p10KK KwOoIKotroinon xapaktipa oe TTL kai RS-232

RS232 Transmission of the letter 'J'

i| Signal leveks at the Tmnsceiver output pin




Synchronous transmission
In synchronous transmission, we send bits one after
another without start or stop bits or gaps. It is the
responsibility of the receiver to group the bits.

Direction of flow

Frame

Receiver
sender Wl 0111 11111011 [ 11110110 11110111




AiauAog USB

O diauho¢ Universal Serial Bus (USB), xpnoIJOTIOIEITOI VIO
TNV ETTIKOIVWVIA TWV UTTOAOYIOTWV HE TTEPIPEPEIAKES UOVADEC.
MeTa@Epel  €mmiong kal  Tpogodooia. H peradoon Twv
dedopEVwY gival ouyxpovn. O ouvdeTripag Tou diaulou USB
QTTAITEI OXETIKA MIKPO XWEO YIA TNV UAOTTOINOT TOU KOl PUTTOPEI
VA TTAaPEXEl TPOPODOOiIa O€ ATTAEC OUOKEUEC OTTWG TTOVTIKI,
TTANKTPOAOYIO, KATT. Me Tn Yprion Tou OiauAou USB ol
TTEPIPEPEINKEC OUOKEUEG KOl TA  XOPOAKTNPIOTIKA  TOUG
avayvwpidovtal autouara.



AkpodékTeg USB

USB Standard B
Standard A + D-
- D+ D- + 12




OUpeg USB 3.x

USB 3.0 lines




OUpeg USB 3.x

GND_DRAIN
StdB_SSTX+ StdB_SSRX-

StdB_SSTX- StdB_SSRX+




H emkoivwvia otov diauho USB eival ocuyxpovn Kal
VIVETQI PE TNV XPNON TTAKETWYV EAEYXOU KOI TTOKETWV
OEOOMEVWV. 2TV CUVEXEIQ DIOETAI N OOPN TWV TTAKETWV
ocdouévwy Tou USB. (PID : Packet Identification)

(msb)




ATTAR Kai S10@opIKA HETAOOON

Differential Signal




Differential transmission and noise
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Negative Acknowledge packet transmitted by USB
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2 EIPIOKEC TTOPTEC TOU MIKPOEAEYKTH AVR

ATmega 328

(PCINT14/RESET) PCK []
(PCINT16/RXD) PDO
(PCINT17/TXD) PD1 [
(PCINT18/INTO) PD2 [

(PCINT19/0C2B/INT1) PD3 [
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Serial ports of Arduino

Serial Ports are used for communication between the
Arduino board and a computer or other devices. All Arduino
boards have at least one serial port (also known as a UART
or USART): Serial. It communicates on digital pins 0 (RX)
and 1 (TX) as well as with the computer via USB.

Thus, if you use these functions, you cannot also use pins 0
and 1 for digital input or output.

Serial communication on pins TX/RX uses TTL logic levels
(5V or 3.3V depending on the board).



Serial ports of Arduino UNO







EvToAég oeiplakng e106000ou/e€6dou Tou Arduino



Serial.begin(speed)

serial.begin sets the data rate in bits per second (baud) for
serial data transmission.

For communicating with the computer, use one of these rates:
300, 600, 1200, 2400, 4800, 9600, 14400, 19200, 28800,
38400, 57600, or 115200. You can, however, specify other
rates, for example, to communicate over pins 0 and 1 with a
component that requires a particular baud rate.



Serial.Read()

Serial.Read function reads incoming serial data.

serial.print()

serial.print prints data to the serial port as human-readable
ASCII text. This command can take many forms. Numbers are
printed using an ASCII character for each digit.

Floats are similarly printed as ASCII digits, defaulting to two
decimal places.

Bytes are sent as a single character.

Serial.print(val)
Serial.print(val, format)



Serial.printin()

Prints data to the serial port as human-readable ASCII text
followed by a carriage return character (ASCII 13, or '\r') and
a newline character (ASCII 10, or \n'). This command takes
the same forms as Serial.print().

Serial.printin(val)
Serial.printin(val, format)

val  :the value to print - any data type
format: specifies the number base (for integral data types)
or number of decimal places (for floating point types)



Serial.print(78) gives "78"
Serial.print(1.23456) gives "1.23"
Serial.print('N') gives "N"
Serial.print("Hello world") gives "Hello world"
Serial.print(78, BIN) gives "1001110"
Serial.print(78, OCT) gives "116"
Serial.print(78, DEC) gives "78"
Serial.print(78, HEX) gives "4E"
Serial.printin(1.23456, 0) gives "1"
Serial.printin(1.23456, 2) gives "1.23"
Serial.printin(1.23456, 4) gives "1.2346"



Serial.write(val)
Serial.write(str)
Serial.write(buf, len)

Writes binary data to the serial port. This data is sent as a
byte or series of bytes; to send the characters representing
the digits of a number use the print() function instead.

val: a value to send as a single byte
str: a string to send as a series of bytes

buf: an array to send as a series of bytes
len: the length of the buffer



Serial.available()

serial.available get the number of bytes (characters) available for
reading from the serial port. This is data that's already arrived
and stored in the serial receive buffer (which holds 64 bytes).



Serial.parseint()

Looks for the next valid integer in the incoming serial stream.

In particular:

Initial characters that are not digits or a minus sign, are
skipped;

Parsing stops when no characters have been read for a
configurable time-out value, or a non-digit is read;

If no valid digits were read when the time-out (see
Serial.setTimeout()) occurs, 0O is returned;



Mpoypappa Trou diaBadlel Ta dedopéva ATTO TNV CEIPIAKN £€i0000
KOl Ta OTEAVEI OTNV OEIPIOKN £€§000.

int val
void setup() {
Serial.begin(9600); // opens serial port,
//sets data rate to 9600 bps

}
void loop() {

// send data only when you receive data:
if (Serial.available() > 0)

{
// read the incoming byte:
incomingByte = Serial.read();
// say what you got:
Serial.print("l received: ");
Serial.printin(incomingByte, DEC);
}



Arduino Zero USB ports

The Arduino Zero has two USB ports available. The Native
USB port (which supports CDC serial communication using the
SerialUSB object) is connected directly to the SAMD21 MCU.
The other USB port is the Programming port. It is connected to
the ATMEL embedded debugger (EDBG), the onboard
programmer and debugger which can also acts as a USB-to-
Serial converter. This Programming port is the default for
uploading sketches and communicating with the board.

The USB-to-serial converter of the Programming port is
connected to the first UART of the SAMD21. It's possible to
communicate over this port using the "Serial" object in the
Arduino programming language.



OAokKAnpwpuéEvo HeTaTPOTTAG OofMaTog TTL og RS232 kai avrioTpoga

TOP VIEW

Diagrams continued in the full data sheet.



Metarpotr onuatwyv TTL og RS232
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LOGICI RS-232
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COM port
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MeTaTpotréag ammd TTL og RS232
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MetaTtpotriy ocipiakwy onuatwy TTL og USB
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FT232R block diagram
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1. 210 ouoTnua Arduino TTou QIdETAlI OTNV CUVEXEIQ EVTOTTIOTE TIC
OEIPIAKEC  €10000ouc/ecodoug, Ta evdelkTikd LED kar 710
OAOKANPWMEVO  KUKAWMPA TIOU  KAVEI TV METATPOTI  TWV
aoUYXPOVWYV OEIPIaKWY £1000wV/e€odwyv oe USB.




2. ATTO TIG NETAOOUOEIC TTOU TTEPIYPAPOVTAI TNV CUVEXEIQ TTOIA
givail single ended ka1 Troia differential.

—D—(Posmve sngnal TSV

Positive signal TSV
eqatwe signal TSV




3. Kavte 1I¢ KATAAANAeG ouvdEoelc petagu Tou Arduino Uno kai Tou
oAokAnpwpuévou SP3232E yia va OnuUIoOUpYNOETE dia OEIPIAKDN
TopTa RS232
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