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Rozhrani, port
| > Rozhrani — Interface

> Definuje funkcni propojeni mezi dvéma prvky
pocitacového systému

> Hardwarova rozhrani, specifikuji konektory a
prenosové kanaly pri pripojovani nejriizngjsich
periférii k pocitaci

> Paralelni, sériové

> Brana - Port

> Misto pro predavani dat dovnitr a ven
z pocitacoveho systému
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Vodice, konektory

> Napajeci, datove, adresova, ridici, instrukcni
> Provedeni

> M — samec (vidlice, kolik)

> F — samice (zasuvka, dutinka)

> Barevneé znaceni, konvence

> Napr. audio rozhrani:
> RUzova - Mic In
> Zelena — Stereo Out
> Modra — Stereo In

> Drat
> Lanko/Licha
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Rozhrani — piny (priklad)
_Imted) active high input

Connection established with the other computer.
RX (Receive Data) input
- Data input from the device.
TX (Transmit Data) output
Data output to the device.
DTR (Data Terminal Ready) active high output

Tells the other computer that the port is ready to receive data.
DSR (Data Set Ready) active high input

Tells that the other computer have data ready to be send.
RTS (Ready To Send) active high output

Tells the other computer that you want to send data.

CTS (Clear To Send) active high input

Tells that the other computer is ready to send data.

RI (Ring Indicator) active high input

Tells that another computer want to start a connection.
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IrDA
LR kLS

> Komunikacni infracerveny port (Infrared Data
Association)

> Bezdratovou komunikaci pomoci infracerveneho svétla
(875 nm; LED, fotodioda)

> Notebooky, mobilni telefony, PDA
> Potreba primée viditelnosti
> Verze 1.0, 1.1, vzdalenost az 1m

> Prenosova rychlost 2400 — 115 200 b/s
> Prenos seriovy, asynchronni /
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Bluetooth
‘ > Bezdratova komunikace propojuijici dve a vice

elektronickych zarizeni (mobilni telefon, PDA, osobni
pocitac, sluchatka) — 1994, Ericsson (Haartsen,
Mattisson)

> Bezdratova nahrada za RS-232

— Maximalni Dosah

Verze vRychIosé’Ic . MaX|mtaIn| . Class  Povoleny vykon ' (piip|iz
prenosu dat = propustnos W 4B )
Verze 1.2 1 Mbit/s 0.7 Mbit/s i
Verze 2.0 + _ _ Class1 100 20 e
EDR 3 Mbit/s 1.4 Mbit/s metru
Verze 3.0 + Class 2 10 4 ;t?rﬂ

HS;(4.0, 4.2, 24 Mbit/s X

5.0, 5.2, 5.3) Class3 1 0
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Bluetooth
‘ > Pasmo 2,4 GHz; energeticka naro¢nost

> Vlykonové Urovne - 1 mW, 10 mW, 100 mW -
umoznéna komunikace do vzdalenosti cca 1-100 m
(ve volném prostoru)
> Parovani zarizeni (parovaci proces)
> Primé (potvrzeni, napr. sluchatka)
> Ciselné (zobrazeny 6 mistny ¢iselny kdéd, potvrzeni parovani)
> Pristupovy klic (zadani kodu, oba uzivatel€)
> EDR (Enhanced Data-Rate) — zvySeni datove
propustnosti

> A2DP (Advanced Audio Distribution Profile) — prenos
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Wi-Fi (WLAN) @

WAN - rozlehla sit
ATM, X.25, MobileFl, ...

MAN - metropolitni sit

ez ratova komunikace v PC sitich ATM, FDDI, SMDS, WiMAX...
> Standardy IEEE 802.11 LAN - lokaini sit
> b =11 Mb/s (1999) PAN - osobni sit

> g = 54 Mb/s (2003)
> n = 150 Mb/s (2009); pro 1T1R - 802.11n-lite (N150)
» ac, ad, ax

» 2,4 GHz, 5 GHz, 6 GHz, 60/80 GHz

> 13 (11, 14) kanalt (pro 2,4 GHz)
> Bez prekryvu: pasmo 20 MHz - kanal 1, 6, 11 (72 Mb/s)
> Bez prekryvu: pasmo 40 MHZ — kanal 1, 9 (150 Mb/s)

> WIMAX (Worldwide Interoperability for Microwave Access) — venkovni
site¢ (MAN); IEEE 802.16; az 1 Gb/s

» Ad-hoc sit’, Wi-Fi mesh, Wi-Fi 6(E): Wi-Fi Direct (napr. TV, tiskarna, fotoaparat,...

FireWire, USB, BlueTooth, IrDA, ...
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Ethernet (LAN, GLAN; RJ-45)
> Slt’ové kabely — kroucena dvoijlinka (,,twisted pair"/TP) - UTP :

(nestinéne), STP (stinéné); patch cable/cord

» Strukturovana kabelaz e
7 Bs——__  UTPCable
» Lanko, drat; d = cca 0,5m — 150m R

> Konektor RJ-45 (8 vodict/4 vodice)
> Cat. 5; Cat. 5e, Cat. 6 (az 1Gb/s), GLAN

> Hub (rozbocovac), switch (prepinac), router (smerovac),
repeater (opakovac), AP/Hotspot

> Primy (patch) x Krizeny kabel (crossover)
> Topologie sité (hveézda, kruh/ring, hybridni,...)
» Model ISO/OSI, 7 vrstev, fyzicka vrstva (physical layer — napf. 1000BASE-T

- STP Cable
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RJ-45 hale Page 1 of 2
Plug
SYES 4321 12345678 12345678
UL
| o = o
iy
FJ-45
Female
Coor randard Ethernet Patch Cable
RJ45 Pin# Pin¥ RJ45
TX+ GreenWWhite Tracer | 1 1 | Greenhite Tracer ] PR3
TX- Green | 2 2 [ Green I
RX+ [ | OrangeiVhite Tracer | 3 3 | Orange/\White Tracer | [0 7]-PR 2
I Blue | 4 4 |Blue -] PR 1
Blue/\White Tracer | 5 5 | Blue/AWhite Tracer
RX-[T Orange | 6 6 | Orange O -pp>?
Brown\White Tracer | 7 7 | Brown\White Tracer PR 4
s Brown | 8 8 | Brown -]

Color Standard Ethernet Crossover Cable

EIATIA TSGBA
RJ45 Pin® Pin¥ RJ44
GreenWhite Tracer | 1 1 | OrangeWhite Tracer
s Green | 2 2 |Orange [
[ |OrangeAvhite Tracer| 3 3 | Green/White Tracer
I Blue |4 4 | BrownMvhite Tracer
Bluehite Tracer | 5 5 | Brown I
Orange | 6 6 | Green [ @
Brown\White Tracer | 7 7 | Blue N 0
I Brown | 8 8 | Blue/White Tracer o
()

2

&Y iz earlier
[ ] [ ] -

(¢
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. Krizené zapojeni Standardni zapojeni Gigabit ethernet Gigabit ethernet

'Pin ) ] Oznaceni pinu na konektoru ) )
(varianta A) {varianta B) (varianta A) (varianta B)
’ 0)) e— 9) E— 0) — 0)) e—
zeleno-bily oranzovo-bily oranZzovo-bily  zeleno-bily
) a__ D NS P Posiion | D >
zeleny oranZzovy = oranZzovy zeleny
Q- (D $)) em— ) —
oranzovo-bily zeleno-bily zeleno-bily oranzovo-bily
» » » Pr—
modry modry modry hnédo-bily
) ) b
modro-bily modro-bily modro-bily hnédy
0) m— a > 0 = 4) Fmm—s"
oranZzovy zeleny zeleny oranzovy
Qe Q— P o
hnédo-bily hnédo-bily hnédo-bily modry
QO QO QN )
hnédy hnédy hnédy modro-bily
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SS<> USB
_|_

> Universal Serial Bus (1995)

> Pro pripojeni PC periferii; az 127, hub (hvézda)
» Plug&Play (bez nutnosti ON/OFF PC) |
> Moznost napajeni/nabijeni zarizeni; d = cca 5m =
> Seriova komunikace (paketova, 8 — 256 B), handshaking

» USB 1.1 (Low-Speed/Full-speed), USB 2.0 (Hi-Speed), USB
3.0 (SuperSpeed) — 2010, USB 3.1 (55+); Wireless USB

S | _USB3.1 |
CERTIFIED USB SUPERSPEED +

UNIVERSAL SERIAL BUS

CERTIFIED USB H
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Series "A" Connectors Series "B" Connectors & y

# Series "A" plugs are + Series "B" plugs are \ Q -

always oriented upstream always oriented Type-A Type-B Micra Type-C
towards the Host Sysiem downstream towards the
LSB Device 12
"A" Plugs ___
: (From the o
i LISE Deviee) 5 -
Q‘. -
’ r
ol 54321 54321
» Konektory —
A" Recoptacles ” Mini-A Mini-B
:[ 2 e LSH His ‘; \ ) "B" Receptacles
> M F P \“ { Clpstream Inpad 1o the f
4 USE Device or Hulr) T

> A B, C Viero Vi

> 4 vodice (2 data, 2 napajeni)

> 9 vodicl (USB 3.0; 4 datové) 2 B ] sl
> Rychlosti — 1,5/12 Mb/s, 480 Mb/s, 5 Gb/s 10 Gb/s ‘
> Napéeti — 5V | o
> Proud — 500 mA, az cca 900 mA
> Zpétna kompatibilita

> Uni. konektor pro napajeni (microUSB/USB C; EU), USB-PD
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"B" Plugs 2 3 2 1 73
(From the
Flast System) Type A Type B

RED : 5V

WHITE : D-

GREEHN : D+

fr
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USBJ < o &
—|—=—=

ot Ll s B e . BTTR T
USBTYPEA  USBTYPEB USB TYPE C USBMINIA USBMINIB USBMICROA USBMICROB USB MICRO B SUBER SPEED

Low speed (LS) 1.5 Mbps

USB11  Fyjispeed (FS) 12IMEpsI B

USB2.0 High speed (HS) 480 Mbps  ~14 mins
SUPERSPEED.

USB 3.0 SuperSpeed (SS) 5 Gbps ~70 sec

SUPERSPEED+
w USB.. USB 3.1  SuperSpeedPlus (SSP) 10 Gbps ~35 sec
-‘,,,—Gbps,'; perSp (SSP) P

USB Power Delivery e USBIIF| 55

OTG USB Basic USB Hi-Speed OTG USB
USB 2.0 25W From Host to Device = A
USB 3.0 45W From Device to Host wnsiess e -_——
Battery Charging v1.2  7.5W From Wall Power to Device W ))) mm@ ~ USB.

USB Power Delivery Upto 100 W From Device to Host or
Host to Device W usSB Hi-Speed USB SS USB d F KI I I V



USB Power Delivery icons used to identify USB PD ports and cables

Katedra informacnich technol

USB-PD (48V, 240W) = &= &=,

USBPD Application Examples USB Power Delivery Advantages
5V 20V

3A 5A Conventional

Dedicated
video cable) r
@,

I%K@%‘

o = :
2. 5W 4. 5W T 5W 36W 60W 100W W AC Adaptercabl
: H H E AC Adapter cable

E d d | b|t AC Al:iistz.?cable
: : : = ~ xpanded applicability -, e : : :
pable of transmitting data, power, and video using a single USB cable,
USB2.0 USB30 USBBC12 USBType-C simplifying wiring considerably
Connected devices automatically detect the power delivery
requirements/capability and supply only the amount

of power needed/available (up to 100W) USB Power Delivery Profiles

mmmm

1 10W  Start Up Profile
Tablets with lots of power
2 12V 1.5A 18 W Netbooks — Lightweight, not
super powerful notebooks
& 3 12V 3A 36 W  Ultrabooks
4 20V 3A 60 W  Limit for Micro-B/AB Connector

Used for charging tablets faster,
maybe smart phones

Ez.sw 45W  7.5W

(5] 20V 5A 100 W  Limit for Standard A/B Connector
Applications
USB 2.0 2 : TVs, Full Notebook PCs,
USB 3.0 : Extend ease of use, reduce clutter, reduce even Monitors, Docking Stations
USB BC 1.2 more waste
<. .................................... USB Power De“very .................................... > o ST TS ‘_u
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USB-C/Thunderbolt

Not all USB-C Computer Ports Will be Equal f CERTIFIED
us ™
CHARGER45W
/ DisplayPort’
USB 2.0 USB 3.1 OSBRI ‘) THUNDERBOLT.
480 Mb/s 5 Gb/s 106Gb/S 5 (or) 10 Gbys ; f CERTIFIED % CERTIFIED
- ... USB USB
Enabled ™ ™
PD Enabled ~ PD Enabled  PD Enabled  PD Enabled CHARGER FAST CHARGER
-] -j -1 U J USB 2.0 USB 3.0 USB 3.1 Gen 2
- (USB 3.1 Gen 1)
High Speeds Super Speed Super Speed Plus
480 MBIit/s 5 GBit/s 10 GBit/s

™ Technolo Ohne 1 1
7 Thunderbolt™ Technology ohne DisplayPort ! -
Power
mit ) 1
DisplayPort e

USB Standard  Max Transfer Speed Power Output Logo Symbol Delivery
ohne

USB 2.0 480 Mbit/s 25W .%’

SUPERSPEED . o
USB 3.0 _ '—\ mit DisplayPort
(USB3.1Gen1)  °GbiUs 4500 ‘IEB‘ SS%’ Power
Delivery mit
SUPERSPEED+ 10 DISp|ayPOr‘t
USB 3.1 . | \
10 Gbit/s 100w == USB
(USB 3.1 Gen 2) ‘_‘
T ss -.G Thunderbolt

mit Power Delivery,
mit DisplayPort
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IEEE 1394(AKA Firewire, I-Link)

IEEE 1394
_|_

> FireWire (i.Link — SONY)
£

)

Daisy-Chain up to 3 devices
with a single Firewire Connection

> “konkurent” USB 2.0

> 63 zarizeni, daisy-chain
> 400 MB/s (vyviji se 6,4 Gbit/s)
» podpora v MS Windows XP

> Plug&Play

> “Sony i.Link” vyvinuté pro | e
pripojeni kamer
> Multimédia |
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HDMI

> Ijigh-Definition Multimedia Interface.

> 1. 2002.

> Prenos nekomprimovaného obrazového a zvukového (az 8
kanall — 7.1) signalu v digitalnim formatu. -

> Konektor typ A — 19 pind.
> Konektor typ B - 29 pind.
> Konektor typ C, D — mobilni zarizeni.
> Kabel d = 12 — 15m (kvalita, blikani obrazu).

> Verze 1.0, 1.1, 1.2, 1.3, 1.4; 2.0, 2.1 — az 48 Gb/s, rozliseni 8k,
podpora formatu 21:9, 3D, HDR, ARC, CEC.

> R{zna zarizeni — PC/NTB, TV, DVD, Hi-Fi, Set-top box, domaci kino, multimedialni centrum,...

© Praha UK PedF KITTV



Katedra informacnich technologii a technicke vychovy

VGA (D-Sub)
_|_

» Video Graphics Array
> 15 pind
> RGB

++++++++++++++++++++++++++++++++++++++

+++++++++++++++++++++++++++++++++

+++++++++++++++++++++++++++

—. Hor. Sync or C. 5.

Vert. Sync

—@ Ground (GND)
_I__
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/ —Tip

J a C k — Sleeve i
%— L
IS TRS TRRS

> Prenos elektroakustického signalu

> Telefonni kolik (Ustredna)

> 6,35 mm, 3,5 mm, 2,5 mm (napr. Nokia)

» Mono x stereo

> T (tip-3), R (ring-2), S (sleeve-1)
> TS, TRS, TRRS

> Barevna konvence, zapojeni

> Sluchatka, mikrofony

> Hudebni nastroje
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Cinch
>‘ Radio Corporation of America

» Konektor RCA
> Prenos audio/video signalu
> Stereo; levy MONO
> Barevna konvence (bily/Cerny - L, Cerveny — R; zluty —

kompozitni video)
> Zesilovac, zvukova karta, kamera, fotoaparat
> Hudebni nastroje
» Analog, digital

OPTICAL  COAXIAL

DIGITAL AUDIO OUT
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Koaxial

> Asymetricky elektricky kabel s jednim valcovym vné&jsim
vodicem (stinéni) a jednim dratovym nebo trubkovym

vodicem vnitrnim (jadro) /-
!{?
\ \ : | C

> Nevodiva vrstva (dielektrikum)
> Stejnosmeérny proud

> Antény, sité (BNC)

> VInova impedance 75 Q, 50 Q
» F konektor

> Prlmyslové BNC (bajonet)




> Mezinarodni standard pouzivany v hudebnim priimyslu

jako elektronicky komunikacni protokol.

> Komunikace v realném case prostrednictvim
definovaného serioveho rozhrani.

> Komunikace sériova, asynchronni.
> Konektor DIN (5 polt) x USB x BT.
> Game Port (zvukova karta).

> Data, ne audio signal!
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XLR (Cannon)
_|_.

> Audio konektor pro profesionalni vyuziti
> Nejcasteji 3 piny

> Vedeni audiosignalu

» Mikrofony

> Specialni napajeci zdroje
> Osvetlovaci technika

> Mixazni pulty
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> Syndicat des Constructeurs d'Appareils Radiorécepteurs
et Téléviseurs

> 21 polovy konektor pro pripojeni audio/video zarizeni
> IN/OUT , —
» Analog - video, zvuk SCART | [ piiec

mista

Audio in P 2|0 0|1 Audio out P

Audio gnd 4|0 0|3 Audio out L

Audioin L 6lo o5 B gnd

TV/VCR g§]oo|7 inB

Data out 10| o o |9 G gnd

Data in 1210 011 inG

Data clk 14] o o |13 R gnd

Blank 16] e o J15 InR

Videognd 18] © o |17 Video gnd

Video in 20] © o |19  Video out
i)

[ ]
[y
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DIN
LR Bkl e

fir Normung
> Siroka $kala konektord
> Sluchatka, gramofon, reproduktory
> Mini DIN — PS/2
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