A7B36PSI
Fyzicka vrstva

PRA|HA
PRA(GUE

PRA[GA
PRA|G

* X %
+ +*
= -
* *
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o8 Osnova

e kapacita kanalu
e kodovani
* metalicka média

e opticka média
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foR Rozlehlost

todesilani

[

prenosu
Q}I a3 O

a»1
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foR8 Multiplex

e frekvencni multiplex e casovy multiplex
fa fa 1 23 45 8
B
b
4
3
2
1 . .
.- L frame J "t
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- AV )
/c‘ &(%/' ,@“Q@ @\i\"

\( . v ’ p W
i Kapacita prenosového kanalus®

Nyquistova véta

C=2.W.log,(V)|bls, Hz|

Shannonova veéta

C=2.W.log,(1+S/N)|bls, Hz]

W max. kmitocet

C prenosova rychlost

V pocet diskrétnich hodnot
S/N odstup signal-Sum
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foR8 Kodovani

e stejnosmerna slozka,
e casova synchronizace,
e Sirka pasma,

e prenosova rychlost,
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&8 Non Return to Zero

e chybi auto synchronizace (Ize doplnit kddovanim)

1101 1 0001 00
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f7& Non Return to Zero Inverted

e 1 —7meéna stavu

* USB

101 100 10
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fo&8 Bipolar

* nema stejnosmeéernou slozku

Alternative Mark Inversion

Clock

Data

1 0 1 0 0 1 1 1 0 0 1
AMI| —— —
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e cyklus-1,0,1,0,...

e FDDI, 100BaseTx

Clock

Data

10100 1110 0 1

MLT-3 ]
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fo&8 Manchester

e dvojnasobna Sirka pasma oproti NRZ,
e |EEE 802.3 — Ethernet,
 |EEE 802.4 — Token Bus

Clock

Data

1 0 1. 0 0 1 1 1 O 0 1

Manchester

(as per G.E. Thomas)

Manchester

(as per IEEE B0D2.3) — I
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o8 Diferencialni manchester

e 1-otadihranu,
e ignoruje polaritu,

e |EEE 802.5—Token Ring

Clock

Data — _
1 0 1 O 0 1 1 1 0 o0 1

Differential
Manchester
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e zajisténi hodin,

e 100BaseTx, 100BaseFx

NOoO O~ WN-O0O

0000
0001
0010
0011

0100
0101
0110
0111

11110
01001
10100
10101
01010
01011
01110
01111

hex data O
hex data 1
hex data 2
hex data 3
hex data 4
hex data 5
hex data 6
hex data 7

MMOOm>©O0o

1000
1001
1010
1011
1100
1101
1110
1111

10010 hex data 8
10011 hex data 9
10110 hex data A
10111 hex data B
11010 hex data C
11011 hex data D
11100 hex data E
11101 hex data F
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 symetricka

 nesymetricka
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58 UTP kabely I1SO/IEC 11801  #&

™

e cat3 — 16MHz, 10Mbps

e cat4 —20MHz, 16Mbps

. cat5 — 100MHz, 100Mbps (1Gbps) %
e catb5e — 100MHz, 1Gbps (10Gbps — 45m)

e catb — 250MHz, 1Gbps (10Gbps — 55m)

e catba — 500MHz, 10Gbps — 100m

e cat7 — 600MHz, 100Gbps

. cat7a — 1000MH2 e
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fo&8 Konektory

Minimum Untwvist

Jacket removal kept
to a minumum

T

A\.rnid'air gaps
in the pair
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\

1 1
2 2
a 3
q 4
SR . . . . . » 5
5] G
F 7
g o]

\

Crossed pairs

e R w ) IR TR
Q= i = Ld b —

\

Feversed pair

1 o o | | | » 1
I e m —— ————— —
3 3
q 4
5 - = W 5
B bﬁ
R = = = = = » 7
o e e e T e e
Splt pairs
1 = = = = = |
2 2
3 Ki
4 4
5 5
G G
il = T T = = w7
o s e e e e —
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fo&¢ Preslechy

’V\§:><>a<><><><: o

]
]
=]
]
L
&
a

The results from all three HEXT test=s PSELFEXT

are added together to get PSHEXT PSHEXT : /f: 2{\
/7L\ Far End Cross
al
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a8 Utlum a preslech

signal strength (dB)

o 10 20 30 40 50 60 JO &0 90 100
Freguency (MHZzZ)
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fe& Opticka vedeni

Opticke vlakno

I
\% u@ |1




o83 Rez vlaknem

sekundarni ochrana

tahové prvky =

jadro
plast’
primarni ochrana




e Princip Sifeni svétla

Snelluv zakon lomu

N paprsek lomeny
el 2
vzduch 7,
n
sklo . \ <™
P11 paprsek s Gastednym
PERISE K BopAdHIic) vnitfnim odrazem
: ; | sing,  n,
N, sing, =n, sing, nebo ; =
sing,  n,
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e Princip Sifeni svétla 2

Kriticky uhel lomu
?,=90°

vzduch paprsek lomeny 5,
* n
sklo n,< n IR
paprsek
dopadajici
: n o i By 4
Kdyz  sing, =—= potom @, = sin 1{}/l—‘sm( 1)]:900
n, 2
Y0 mod ey . e ; n,
Takze, kriticky uhel lomu je definovan sing, = —=

n
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e Princip Sifeni svétla 3

Jev totalni vnitrniho
odrazu

vzduch i n,

i aprsek lomeny i
paprsek & 4/ PP Y
dopadajici 1 g2 n,< n,;

Kdyz ¢1> (éc potom dochazi k jevu totalniho vnitfni odrazu a:

?, :¢2|
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a8 Princip Sireni svétla 4

Jan Kubr — 2_fyzicka

Prenos paprsku v idealnim
optickém vlakneé

plast’ s nizkou hodnotou indexu lomu

i
- Y= E 0 —
#”»g\h"’{h‘""--!g/.._’ii\'l """"" -.\b

jadro s vétsim indexem lomu

Jan Kubr
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e Princip $ifeni svétla 5

plast
T plast’
\./ f — ===
’ a
/
’
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e Princip Sifeni svétla 6

Maximalni uhel navazani

casem ztraceny radiact

\
P (=
\, ”~ ™
- ~ plase’ e

y 3

i ~
/sl

\‘ jddro
/

/

/

vstup -D
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e Princip Sifeni svétla 7

Maximalni iithel navazani

vstu p-C casem ztraceny radiact
A \ ~ | o S
MR < plast ~
N ~”~ ‘
\ o _
kuzel S —/ - *& =
navazani g B S e .4
svetla konicky *"
pulihel " ¢ /

vstup-D
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o8¢ Numericka apertura

* mira schopnosti vlakna navazat paprsek do
jadra

e zavisi na okoli * s
. plast

NA=n, ¢,
NA=(n{—n3)"" "y X L

e n=1pro vzduch o*

« ¢, maximalni uhel navazani o
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fo& Typy vldken

Multimode 50/125, 62.5/125, 100/140 pm
W
== [ﬁ

Sing

lemode 9/125 um

Multimode

Multimode
grade index

Singlemode

Jan Kubr — 2_fyzicka
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dB/km

850 nm 1300 nm 1550 nm
band band

10 - 0OH-3

OH-1 OH-2
1 ] | T ——
Rayleigh -

scattening —

U'I T I |

800 1000 1200 1400 1600 nm
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fo&8 Disperze

 vidova

e chromaticka

Py(t)
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f

% Mezisymbolova interference >
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fo&8 Parametry vlaken

e Utlum, mérny utlum,

e Sirka prenosového pasma

vlakna rozmer

50/125 50/125 | 62.5/125 | 100/140 um
utlum 850nm 2,6 3,4 3,7 dB/km
utlum 1300nm 0,3 0,48 0,63 0,67 dB/km
bandwidth ~100000 1400 1000 500 MHz.km
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fo&8 Konektory

ST

e Volition
-
"
V' E2000/LX-
5

MU
. )’ / SC
Opti-Jack

MT-RJ
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fo&8 Podékovani

Dékuji Jifimu Hajkovi a Janu JanecCkovi za poskytnuté materialy
vyuzité v této prednasce.
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