Sériovy prenos udajov
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Vyhody: Mensi pocet vodi¢ov
Nevyhody: ,,rozlozenie*- ,,zloZzenie*
Obvod: UART (Universal Asynchronous Receiver Transmitter)

8-bit unit



Charakteristiky prenosovych systémov

Smer toku dat:
Simplex (Jjednosmerne): data su prendSan¢ jednym smerom.

Half-duplex (polovicny duplex): Prenosove stanice sa vymienaju
pr1 posielani dat. ,,PrepinaC smeru vysielania“
Pr1 prenose sa vyuziva tzv.

HANDSHAKING (hardwareovy a softwarovy ) —
Dohodnuty spdsob potvrdzovania prenosu.

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

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

Pre dvojstavova 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
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Synchronny a asynchronny prenos dat

Asynchronny prenos:

8 data bits .
1‘1‘10 1 O‘OPaP‘
M
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Kod Pocet datovych bitov na znak
Baudot 5
Trans code 6
American Standard Code or Information in nterchanging 7
(ASCII)

Extended Binary Coded ecimal nterchange ode (EBCDIC) 8



Handshaking - podmieneny prenos dat.
- potvrdzovanie pripravenosti komunikovat’.
- potvrdzovanie prijatia dat, ukoncenie prenosu ...
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Detekcia chyb pri prenose

EVEN parity sum of all 1's must be even
data bits: parity bit Z1's
01101100 0 4
01101101 1 6

ODD parity sum of all 1's must be odd
data bits: parity bit s
01101100 1 5
01101101 0 5

Najjednoduchsie: - zopakuj chybny prenos
- 1! Timeout !!!



RS 232 alebo V.24 interface

Zakladne poymy definované touto normou:

e DTE (Data Terminal Equipment - Koncové datové zariadenie) je
pocitac, resp. terminal a

e DCE (Data Communications Equipment — Zariadenie dadtovej
komunikdcie) napriklad modem, zapisovac.

| |
RS-232 — g TELECOMMUN- g RS-232
COMMUNICATION . ICATION : COMMUNICATION

DTE Modem : MOdulator - DEModulator DTE



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¢€ ndzvy: signal log. 0 - "Space" a
signal log. 1: - "Mark".

data control signal  level voltage range

0 1 high +3 o +15 volts
1" (V] lowr -3 1o -15 volts



RS232 — V.24 (nesymetrické - signal sa prenasa voci spoloCnej
Zzemi )
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RS232 - V.24

fi_.. 8 data bits ...%“"?L
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Vysiela€ a prijimac musia byt konfigurované rovnako —
musia mat’ rovnaké konfigura¢né parametre:

* Prenosova rychlost’ - Baud rate (medzi 50 az 19.2 kbit),
e parita (bezparity, parna alebo neparna parita) a

* pocet stop bitov (1, 1.5 alebo 2).
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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 chce vysielat™
Clear to Send (CTS): ,,DCE modze prijat™

Data Set Ready (DSR): ,,.DCE je pripojené k linke*

Data Carrier Detect (DCD):,,DCE zachytilo nosnu frekv.*
Data Terminal Ready (DTR): ,,DTE (pocitac)je pripraveny*
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
RBxD 2 2 RxD
TxD 3 3 TxD
DTR 4 4 DTR
GND 5 A GND
DSH 6 6 DSRH
RTS 7 — 7 RTS
CTsS & 8 CTS
Rl © 9 RI
D9 D25
3 2 TD > RD
2 3 RD ¢ TD
5 7 S0 € > 2G
4 20 DTR — — DTR
6 6 DSR & — DSR
1 8 CD & > CD
7 4 RTS — — RTS
8 5 CTs <« — CTS

Tr1 vodice: TxD, RxD, GND

Data Terminal Ready
Data Set Ready
Carrier Detect

Request To Send

Clear To Send
D25 D9
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7 5

20 4

6 6

8 1

4 7

5 8



»Slucka* — ,,PC a PC*

LoopBack Plug

Data Terminal Ready —
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2 3 RD : - |

P et Carrier Detect

4 20 DTR —

6 6  DSR o

18 CD

7 4  RTS — Request To Send — PC chce poslat’ data —
50 “Is < Clear To Send — in¢ PC moZe prijat’ !

V PC je COMI: (BIOS pocitaca podporuje az 4 COMy COMI1 —
COM4 )

obsadzuje od adresy 3F8H osem bytov. Obvykle generuje poziadavku
o prerusenie IRQ4 .

Signaly COM1 su iné ako TTL, bipolarn€. Zariadenia pripojené na
COM maju spolocnu zem. Bez galvanického oddelenia.



RS 422 interface - symetrické vedenie
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level of data bits
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RS 485 interface — az 32 zariadeni

9600 bps — 1,2km

RS 485 RS 485
device device
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RS 485 interface
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Vlach Jaroslav: PocitaCova rozhrani, Prenos dat a ridici systémy,

Burkhard Kainka: Vyuziti rozhrani PC, Mereni, rizeni pomoci
standartnich portu, 1998 HEL

Gook, M.:Hardwarova rozhrani, Pruvodce programatora, 2006
Computer Press
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