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To The Home

Applications

. High speed internet

. Broadband multimedia access
e  Tele-medicine

. Distant learning

the

the

Overview

A broadband access network offers various high-speed services to

end-user such as internet, multimedia, tele-medicine and

distant learning. Fiber to the home (FTTH) is an optical access
network architecture that uses optical fibers to replace all or part of

metallic cables to the end-user. Using OptiSystem we can

explore the performance of different architectures for FTTH
networks. In this application note, we explain an optical code-
division multiple access (OCDMA) structure using three users.

FTTH: OCDMA Network Layout

1. [Egk

—
=

PRBS Generator - URAE Pulse Genertor
Bit rate - SignalBrate Miitsls

Mech Zetndir Moduer
Exingtion rata = 30 d8

Whte Lght Source 5
Frequency = 16606 nm Urifomn Fiber Bragg Gratn

Frequency = 14501 nm  Unifor Fiber Bragg

Daia bit rafe = 200 Mbps
User 1 and 2 are ON, User 3 is off

rating_|
Banduickh = 0.3 nm Frequency = 15328 fm
Banduickh = 03 nm

Optial Fber
Lingih= 10 k|

=)

BER fralyzer - USER |

Uriform Fiber ragg Oratl— Phitodetector Pl
2 Frequency = 1560.1 nm- Dniform Fber Bragg Grating7
R Banduidih =03 nm  Frequency = 1592.3 m
Bandvih = 03 nm 3
Pover Spitar 11 Low Pass Bacal iter_|
Blotroal Substrctor  Cutoff fequency = 0.53 " SgnalBirate MHe

o bt gy
rec < 168

Fratodtactor FIN_|

o Cniform Fier Eragg Grating_3
Banduidh = 0.3 nm requency = 18508 nm
Banduidih = 0.3 nm

1. [k

PRBS Gengrator NREafse Gensratr_|
Bt rte - Signalite. hiBitsls

ihite U Source 2

Wach Zehder Mhdulaor |
Frequeney = 16405 nm @

Exincton atc = 30 Uriforn Fiser Bragg Grating 2
Frequency = 15600 nm Uriform Fier brag %
Banduidth = 0.3 nm Froqunoy = 1565 1

Banduidth = 0.3 v

Powar Combiner

BER: e - USER 2

Uniform Fiber Bragg Gt
. Friquency = 1460 nm O
= Bandid =03

Pavar Spiter 11 1

o, Fiber Bragg Gratng_| Phatodstactor PN 2
16628 nm
= Banduidth = 0.3 rm

° Low Pass B Fitr
Blactial Substactor ot frequency = 0 55°Salbitrate Mz

iform Fiber Bragg Gret—
Povar Splter Frequency = 15463 nm- Drifom Foer fragg Grating Messodetector PIN_3
Bandhidth =03 jrency < 18601 nm

requency =
B =030

PRBS Generator - KAEPulse Generate 2
Bt rte = SgalBtrate. MBtsls

p Optical Link
hie Lt Sourse | e Zatodr Moduiator 2 Unifom Fiser fragy Grating 5
Fraqiensy = 14605 nm Extnonrate s 30 B Unfor Flsr brgg Grting 4 Fraquancy = 19600
Fraquency = 16601 m  Bankidth =03
Banbuit =03 m
OCDMA Transmitter
L]

e  Multi-parameter scanning enables
system designers to study trade-offs with e
respect to parameters of interest and to
choose optimal designs for deployments. o

e  Enables users to analyze different
algorithms for electronic equalization.

. New BER Test Set enables simulation of
milions of bits for direct error counting.
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Interfaces with popular
design tools.

Significantly reduces product
development costs and
boosts productivity through a
comprehensive design environment to help plan, test, and
simulate optical links in the transmission layer of modern
optical networks.
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Simulation Description

In the above layout, we have simulated a 3-user fiber
bragg grating (FBG) based OCDMA network at 200
Mbit/s. Uniform FBGs are used to impelement the
Modified Quadratic Congruence (MQC) codes by spectral
amplitude encoding. The signal is generated using an
incoherent source modulated with NRZ PRBS data using
a Mach-Zehnder Modulator. The optical link is 10 km of
single mode fiber. The receiver is comprised of two
spectral filters and two photodetectors connected in a
balanced configuration which perform the decoding with
a low-pass filter and a BER analyzer. In this experiment
User 1 and 2 are ON and User 3 is OFF.

The next two figures demonstrate the spectra of the
encoded data for User 1 and 2.
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Next we illustrate the signal in time domain for User 1
and eye diagrams for User 1 and 2. Using OptiSystem
you can analyze the performance of optical access
networks by varying coding schemes, modulation
format, number of users, and propagation length.
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