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Vvyhody: Mensi poCet vodiCov
Nevyhody: ,,rozlozenie*- ,,zlozenie** UART

8-bit unit



Charakteristiky prenosovych systémov
Smer toku dat:

Simplex (jednosmerne): data su prenasané jednym smerom.

Half-duplex (polovicny duplex): Prenosové stanice sa vymienaju
pr1 posielani dat. ,,Prepina¢ smeru vysielania*
Pr1 prenose sa vyuziva tzv. HANDSHAKING —
Dohodnuty sposob potvrdzovania prenosu.

Full-duplex (plny duplex) (duplex - obojsmerna prevadzka):
Data moZu byt’ posielané oboma smermi sucasne.
Ako prenosové médium sa pouzivaju dva pary vodicCov.



unidirectional

fransmission
(8)

one transmission

at a ime @

bidirectional

fransmission
(8)

>)
l

half-duplex A

full-duplex @

I

A, B st ucastnici komunikacie

transmitting - >< — transmitting

receiving —— - receiving

participant A participant B




Rychlost’ prenosu

Pocet prenesenych bitov za jednotku Casu [bit/s; bps]
Modulac¢na rychlost’ — Baud rate. [Baud - Bd]
Baud rate — poCet zmien Urovne signalu za sekundu.

Pre dvojstavovu modulaciu plati:
Prenosova rychlost’ = Baud rate

Standardne pouZivané rychlosti su:

(50, 110, 300, 600, 1200)

2400, 4800, 9600,

14400, 19200, 28800, 38400, 57600, 76800, 115200 Bd, bps.



Synchronny a asynchronny prenos dat

Synchronny prenos
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Synchronny a asynchronny prenos dat

Asynchronny prenos

E
t |_. 8 data bits
o[ 110
Kod
Baudot
Trans code

American Standard Code or Information in nterchanging
(ASCII)

Extended Binary Coded ecimal nterchange ode (EBCDIC)

D‘G

parity

stop bit

Pocet datovych bitov na znak
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Handshaking - podmieneny prenos dat.
-potvrdzovanie pripravenosti komunikovat'.
- potvrdzovanie prijatia dat, ukoncenie prenosu ...

transmitter data receiver
RTS
data 1 / 2

QTS }




Detekcia chyb pri prenose

EVEN panty
data bits:
01101100
01101101

ODD parity
data bits:
01101100
01101101

sum of all 1's must be even

parity bit L1
0 4
1 6

sum of all 1's must be odd

parity bit L1
1

3
0 3

Najjednoduchsie: - zopakuj chybny prenos

- 1" Timeout !'!!



RS 232 alebo V.24 interface
Zé4kladne poymy definované touto normou:

. DCE (Data Communications Equipment) napriklad modem,
zapisovac, ... . a
. DTE (Data Terminal Equipment) je pocitac, resp. terminal.

MODEM COMMUNICATION BETWEEN TWO PC'S Figure 4
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DTE OTE



RS232 -V.24

Prenos datovych a riadiacich signalov:
- data v negativnej logike (0: high; 1: low)
- riadiace signaly v pozitivnej logike (1: high; 0: low)
In¢€ nazvy: signal log. 0 - "Space" a
signal log. 1: - "Mark".

data control signal  level voltage range

‘0 1 high +3 o +15 volts
(V] low -3 to -15 volts



RS232 - V.24 (nesymetrické - signal sa prenasa voci spolo¢nej
Zemi )

level of data bits
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RS232 -V.24

f:;r. 8 data bis _%‘l"g
‘{31‘1‘101{3‘0 “

Vysielac a prijimac¢ musia byt konfigurované rovnako -

musia mat rovnaké konfiguracné parametre:
Prenosova rychlost - Baud rate (medzi 50 az 19.2 kbit),
parita (bezparity, parna alebo neparna parita) a
pocet stop bitov (1, 1.5 alebo 2).
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220000202020 QOO0 0000 Q0D
2202000203 QOO0 00 QOO0
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RS232 -V.24

Received Data a Transmitted Data (RxD, TxD)

S, b0, bl,b2, ... (PP,NP,BP), P(1.5P, 2P)
Request to Send (RTS): ,DTE méze vysielat™
Clear to Send (CTS): ,, DCE moze prijat™
Data Set Ready (DSR): ,,DCE je pripojené k linke*
Data Carrier Detect (DCD):,.DCE zachytilo nosnu frekv.*
Data Terminal Ready (DTR): ,,DTE mozZe prijimat’ data“
Ring Indicator (RI): ,,DCE indikuje vyzvanaci signal*
GND Cable Shield (GND): Tienenie, ochranna zem



Nulovy modem (DTE - DTE ) priame prepojenie dvoch pocitacov

DCD 1 1 DCD
RxD 2 2 RxD
D 3 3 TxD
DTR 4 4 DTRH
GND 5 5 GND
DSH 6 b DSRH
RTS 7 — 7 RTS
CTS 8 8 CTSs
Rl 9 9 RHI

Data Terminal Ready
Data Set Ready
Carrier Detect

Request To Send
Clear To Send
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Tr1 vodice: TxD, RxD, GND
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RS 422 interface - svmetrické vedenie

Tx + /_[—fq\ Rx +

device A Tx - W Rx - device B
Roc + £ Tx +
R — @/ Tx —

2 simplex channels




level of data bits

T
e % i 12V
line A 5y o
Uss A 0.2V
T 1.5V e 0.2V
Y % 5V 7V
line B — e e
transmitter signal receiver signal
assignment assignment
Uss U
K1
Vool o———
Et F




RS 485 interface — az 32 zariadeni

9600 bps — 1,2km
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RS 485 interface

RS 485 bus cable:
master mex. 500m
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