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ABSTRACT

In this paper we designed optical wired DWDM based OFDM design and simulation .The
system whole setup is achieved by DWDM-OFDM for prefect SSMF optical wired
communication (OFC) for 60 KM, using Due to increasing data traffic in network its
required to design high effective spectral transmission. Here we implemented design with
OFDM-DWDM due to own high spectral efficient property of 60 Gbps using 4- QAM.
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Introduction

Orthogonal frequency division multiplexing (OFDM) is a
multicarrier transmission technique where a data stream is
carried with many lower-rate subcarrier tones [1], [5]. In optical
communication systems OFDM has received increased attention
as a means to overcome various limitations of Optical
transmission systems such as modal dispersion, relative intensity
noise, Chromatic dispersion, Polarization mode dispersion and
self phase modulation. Coherent Optical OFDM (CO-OFDM)
combines the advantages of coherent detection and OFDM
Modulation and possesses many merits that are critical for future
high —speed fiber transmission systems.

DWDM improvement is a challenging technique in present
time to meet this requirement. In DWDM system frequency
spacing between adjacent channels should be less or equal to
200GHz. This technique is used to make full use of huge
bandwidth resources o flow-loss standard single mode fiber
(SSMF). Here the optical signals of different frequencies are
highly coupled and transmitted through a single fiber. High
spectral efficiency in DWDM system can be achieved with an
attractive bit rate of 10Gbps [3]. 100GHzand 50GHz frequency
spacing in DWDM][2] systems are used for Implementing metro
and local area network systems, due to cost advantages but the
dispersion and nonlinearity must be managed to achieve
transmission over an appreciable distance. Dispersion
management, utilizing specialized fiber of opposite direction
values, is a key technique that keeps the total accumulated
dispersion low while suppressing the nonlinear effects. In
dispersion-managed systems utilizing standard single mode fiber
(SSMF) and dispersion compensating fiber (DCF), the positive
dispersion of SSMF can be compensated by large negative
dispersion of DCF. Hence overall dispersion accumulation is
minimized over a fairly wide wavelength range and four-wave
mixing (FWM) is significantly reduced.

Analysis and investigations have shown OFDM with
DWDM turns out to be superior one for High data
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communication systems. However, the main concern in a long-
haul system is the reach ability. Thus, it is highly essential to
design an optimal system. In Our present work we have
proposed a 4-channel 60-Gbps system with channel spacing of
50GHz using 4-QAM [1].
Theory

A generic CO-OFDM DWDM SYSTEM includes four
basic functional blocks: OFDM Transmitter, 4 MUX, 4
DEMUX, OFDM receiver
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Fig 1 Optical OFDM DWDM Layout

The above schematic demonstrates a 4 Channel, 60 Gbps
coherent coherent 2048 subcarriers 4 QAM OFDM systems
however the input data for the OFDM modulator can have
different modulation formats such as BPSK, QPSK, QAM, etc.
At the transmission block, both modulation and multiplexing are
achieved digitally using an inverse fast Fourier transform. The
subcarrier frequencies are mathematically over the orthogonal
over one OFDM symbol period. A CW laser and machzehnder
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modulators are used to convert electrical domain to Optical
domain .The DWDM multiplexing used to multiplex four
channels in the frequency range of 193.0 THz to 193.2 THz with
channel spacing of 50 GHz the signal is then propagated through
the optical link and becomes degraded due to fiber impairments.
A coherent receiver with a local oscillator is used to convert data
into RF domain and finally data is demodulated and sent to the
detector and decoder for BER measurements.
Simulation & Discussion

The setup is designed to simulate for the OFDM-DWWM
system design for a distance of 60 Km. Figure 1 shows the
Optical OFDM DWDM layout design by using Opti system 11.
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Figure.2 Optical spectrum analyzer
Figure 2 shows the optical spectrum for four channels with
the Frequency range of 193.0-193.2THz.
Figure3&4 shows the Electrical constellation for OFDM-
DWDM receiver with QAM modulation technique for a distance
of 60 Km
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Fig 3 Electrical constellation for Receiver 1

V.R.Balaji and NRG.Sreevani/ Elixir Network Engg. 91 (2016) 38473-38475

Electrical Constellation Yisualizer
. . . . i 0 —
_ FE Electrical Constellation Visualizer Aerellvetzs £
T
5, Dbl Click On Objects to open properties. Move Objects with Mouse Drag Auto Set
@
Amplitude - |
@ E (-
=] %' Autornatic range
tax: Al
E
@
£ %' Wiz A,
T
CE; £ Amplitude - B
@ |53
3 =) Automatic range
<o tazx au
v
= = Mir: au
£
EC,E_ || [ Inwert Colors
3
o [ Color Grade
E
=]
“
£
2] L [
2
-500m -200m -100m 1} i00m  200m  300m
i -1{a.u)
Amplitude /
Figure.5.RF Receiver circuit diagram.
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Table 1 Simulation Parameters

Bit rate 60 Gbps

DWDM channel spacing | 50 GHz

Capacity 4 Channels 60Gbps

Distance 100

Input Power 4dbM

Sequence Length 8192 bits
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Conclusion

We have simulated a 4-channel 60Gbps OFDM-DWDM
system using 4-QAM modulations Technique for channel
spacing of 50GHz.For this setup we have analyzed the High data
rate network performance for Optical OFDM-DWDM scheme.
The Q factor vs. time (Bit Period) obtained is 5.05*10+49 for all
the channels at a distance of 60 km 7. Hence the proposed
OFDM DWDM system is suitable for a long range point-to-
point communication for a coverage distance up to 100Km. The
above system may further be analyzed and optimized for various
modulation techniques.
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