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Prenos udajov

Rychlost *
Synchronizécia/
Formét a kédovanie sprév‘(
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Prenos udajov
# A
Prijemcaje pomaly, nestiha *f‘%‘%&; / 10‘«{'(((
Prijemcaje obsadeny e optoue b §“‘éf(
Prijemcanefunguje — nezdrzuj a odpoj
Prijemca nestihol zaciatok

Prijemcovi nedorazilaspravna spréava (ako to vie?)

Prenos udajov

Rychlost" tvar prenasanych udajov
Sériové - Informéaciasa prenasa bit po bite.

o

Paralelné — v jednom cykle zbernice sa prenasa
B viachitové slovo (8, 16, 32, 64 - bitov).
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Serial — Parallell
4-bit Serial-in to Parallel-out Shift Register
4-bit Parallel Data Output
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Parallell — Serial

4-bit Parallel-in to Serial-out Shift Register
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74HC299

Rev. 4 — 26 February 2016 Product data sheet

6. Functional description

Table 3. Function tablell
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18521 — USART

Universal SynchronouslAsWus Receiver/ Transmitter
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Parallell — Serial

https://simulator.io/board/malHgISZkn/1
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SN74ALS323 iscre  Inbagdish [z tert e

8-Bit Universal Shift/Storage Registers With Synchronous Clear And 3-State Outputs
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https://senzor.robotika.sk/mmp/anim/
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Zbernice

Arbitracia $f —
( Token ? j& ‘\f ?
D -
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2. Priority
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- Time slots 13
Lr‘ Random access \& % \ 0 %
céhrled Y
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Zbernice

Synchronizéciaprenosu

Handshaking

DataBus ( Data »— Data  »— Data )

Data - ready F b
Data - accept F

Asynchronné Casovanie zbernice - handshaking

21

0 Message INPUT o

o e 0 Bandlimited o

{3 K}, (and delayed message)

Bandlimited message
plus noise e

Comparator OUTPUT o
(Waveform #3 as input)
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Zbernice

Synchronizacia prenosu

Synchrénne:
- prenos je synchronizovany hodinovym signalom
- rychlejsie ako asynchronné.
Vhodné pre zariadenia pracujice na rovnakej frekvencii

Asynchrénne:

- prenos je riadeny jednostranne, napr. vysielacom.

- handshaking (,,vyzva“ — ,,odpoved™).
Pomalsie, ale umoziiuju spojit’ zariadenia pracujice na
réznych frekvenciach.
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Zbernice
Rychlost' prenosu udajov
-—
Pocet prenesenych bitov za jednotku €asu [bit/s; bps] \%FF:
r

Modulagna rychlost — Baud rate. [Baud @
Baud rate — pocet zmien Urovne signalu za sekundu.

Pre dvojstavovi moduldciu plati:

Prenosova rychlost|[bps]=Baud rate [Bd

Standardne pouzivané rychlosti su: '_/‘7
(50, 110, 300, 600, 1200) ﬂ (00 rBC{

2 400, 4 800{9 600)14 400, 19 200, 28 800,
38 400,57 600, 76 800, 115 200 Bd

Dlzka vedenia: 15 m (2500 pF pri 19 200 Bd)
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RS'232 aleboyizl interface

Zéakladné pojmy definované touto normou:
DTE (Data Terminal Equipment - Koncové datové zariadenie) je pocitac, resp. terminal

DCE (Data Communications Equipment — Zariadenie datovej komunikacie) napr.
modem, zapisovaé.

25

| +15V

\‘\ BV SPACE SPXCE
b e )
A i o] &Y
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1" MARK

MARK
15V -18V
RS232-V.24

Received Data a Transmitted Data (RxD, TxD)
S, b0, b1,b2, ... (PP,NP,BP), P (1.5P, 2P)

Request to Send (RTS): ,,DTE chce vysielat™
Clear to Send (CTS): ,.DCE méze prijat’ a d'alej poslat™

Data Set Ready (DSR): ,,DCE je pripojenék linke*

Data Carrier Detect (DCD):,,DCE zachytilo nosnu frekv. Signal OK*

Data Terminal Ready (DTR): ,,DTE (pogitac)je pripraveny*

Ring Indicator (RI): ,,DCE indikuje vyzvafiaci signal“

GND Cable Shield (GND): Tienenie, ochranna zem

29

RS-232

Prenos datovych a riadiacich signalov:
- data v negativnej logike (0: high; 1: low)
- riadiace signaly v pozitivnej logike (1: high; 0: low)
Iné n&zvy: signél log. 0 - "Space" a
signél log. 1: - "Mark".

data control signal  level voltage range
© tgh  s3m 15l
:‘J o low 15 volts|
Obmedzenie podra RS232 F: du/dt = 30V/ps;
Dlzka vedenia: <§99 pF
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RS232-V.24
=) =
\'-;l 8 data bits £ 'EL
|3 | N n | & @
| 0|1 1Jo|[1L|0|0]0D

(o —

) 7 )
0.2083ms (4800Bd)

-

27.11. 2023

WA

Al

10 =M= 12 bidy

Vysiela¢ a prijima¢ musia byt konfigurované rovnako —
musia mat’ rovnaké konfiguraéné parametre:

« Prenosové rychlost - Baud rate (medzi 50 az 19.2 kbit/s),
« parita (bezparity, parna alebo nepérna parita) a

* pocet stop bitov (1, 1.5 alebo 2).

000000000000
5

25 14 14 2
Vidlica (DTE) a zasuvka (DCE) 25 pinov
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Nulovy modem (DTE - DTE ) priame prepojenie dvoch potitatov

DCD 1 1 DCD Data Terminal Ready
RxD 2 2 BxD
O 3 30 Data Set Ready
DTR 4 4 DTR X
GND 5 5 GND Data Carrier Detect
DSR & 6 DSR
2‘/{2 5 [, & ere Request To Send
@& O Clear To Send
\ Lenlo
fass Qivey Nudientov
D9 D25 ~ 1 &3 025 Do
302 @D FD Tz
23 ED ™ 2 3
5 7 BG BG 7 5
4 20 DTR DTR 0 4
] é DER ﬂ EDSP é &
1 8 CcD cD 8 1
7 4 RIS RTS 4 7
i o5 ctsd Les 50 8

Tri vodi¢e: TxD, RxD, GND
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(RS-485 (v

RS 485 interface — aZ 32 zariadeni
9§(£)7bps— 1,2k

Al |
i 1§l |
B/+
bus cable I e
ma S00m | RS 485 o
il max, 5 m
33

Tab. 2.1 Porovnavacia tabulka [TI1997].

RS-232-E |RS-423-A| RS-422-A| RS-485
Parameter ccITT ccTT ccimT
V2428 | vao(x26) | va1(xar) | 1SO34E2
Vedenie nesymetrické | nesymefrické | symetrické symetrické
Konfiguracia 1 \lygela;’ 1 Vys\elar'c 1 Vggs?le\a‘c' 32 Vys}ela@ov
1 Prijimac 10 Prijimacov | 10 Prijimacov | 32 Prijimacov
Max. dizka [m] 15 1200 1200 1200
Max. rychlost [Kbps] 20 100 10000 10000
Vystupné napétia [V] +5+15 +3.6:6 +2:5 +15+5
Vstupna citivost [V] +3 +0.2 +02 +02
Impedancia ved. Q] 3k =Tk Min 450 Min 100 Min 60
Max. napatie [V] +25 6 +6 +12
Vstupny odpor [Q] 3+7 4 4 12
35 36
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RS-422

RS 422 - symetrické vedenie (1 vysiela¢- 10 prijimagov) <10Mbps; ,1200m
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RS 485 interface

bus cable:
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USB

USB Component

USB Host Core

MsSC
E]  Mass Storage Class

HID coc '
£ —— e
@ Custom
g Custom Device Class A s
il

CMSIS-Driver

USB Host
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USB — Universal Serial Bus

v

Inverted signal L
A A
™T A —

: ¢
Sender Dﬁ Receiver

Mon-inverted signal
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USB CDC

use user
ProocalEngine 0 Contotler
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e - -3

progammsiie 32 oeusy
Stgna nvamion

USB — Universal Serial Bus

Voltage signal in \
the differential pairD

—

\_t
Differential decoding K | K J K J K K ] ] K K K

NRZI decoding

L

01011010

Start of packet

Packet format / clock sync

Packet 1D End
(LSB first, 1010 = NAK) | of packet|
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Cvicenia:
komunikacia

. A) metalicka
. B) bezdrotova
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Forever

seria1 wite vae @) - (GEEEDEE

pause (us) XD

Domaéaca uloha

Samostatne nastudovat’ |
text 2. kapitoly
(spolu 16 stran)

10110010
e .

I iy
— J“‘ W i i Wy nlli i A

A
time (source1)
81.49
81.612
81.741
81.865
81.987
82.114
82.235
82.357
82.485
82.606
82.729
82.857
82.979
83.101
83.229
83.351
83.473

542

-175
53
621
-a74
-475
241
82
-383

255
-s2
-451
-236
281
-491
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Zhrnutie

Topolégia zbernica, hviezda, kruh, strom

Arbitracia zbernice time slot, token, priority, random

Sériovy / Paralelny a Synchrénny vs. Asynchrénny prenos
Prevodnik SIPO a PISO

UART a RS-232 rychlost’ (Bd), data, parita, stop-bit
Nesymetricky (Rs-232) / Symetricky (Rs-485) prenos
Zbernica USB
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