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Abstract — This paper propose 32 channels to be slicing
which is considers one of the most effective solutions to the
optical communication system design. The main objective of
this paper is to modulate the transmitted signal by using AM
modulation technique signal. LED laser input source used
with wavelength at 1550 nm, power 1.190mw (0782dBm).Two
optical fibers cable were used with reference wavelength
=(1550)nm connected two optical amplifiers, gain (20dB),
noise figure (4dB) with a media transmission line produces
more effect in transmit the signal for long distance which we
need. The implementation of this system requiring anew
design of OCDMA technique to avoid the suffering system
from the problem of multiple access interference
(MAI).Slicing technique is used to achieve more channels to
the input (32 channel),therefore can obtained many users
what we need. And then we can achieve an Optical Code
Division Multiplexer (OCDMA) system asynchronous
transmission, secure communication, of capacity on demand,
and high degree of scalability depending on the stability of
this system.
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l. INTRODUCTION

The significant of broadband and multimedia
telecommunications is still increasing and the use of fiber
—optic technology in the access network is growing very
fast in order to meet customers demand. Along with the
higher bandwidth demand, increasing number of
subscribers.And advances in the Wavelength Division
Multiplexing (WDM) device technology.WDM system
offers many advantages such as, asynchronous , ability to
support variable bit rate, and sociability of the network.
This is done in order to obtained using one or more
passive and fixed optical splitters in the fiber path [1].
1-Wavelength Division Multiplexer: The main
principle of WDM s thatcontain of two parts multiplexer
and DE multiplexer ,the function of multiplexer is to
combine a number of standard SONET data channels and
generate a series data output.The operation and functional
characteristics of the following multiplexer for example
are based on the Philips OQ2535HP.this multiplexer
combines 32x 78 Mb/s data channels into a single 2.5 Gb/s
data stream in compliance with OC48/STM-16 format.
Some of the most important operating characteristics of
the multiplexer are:

1) High input sensitivity.

2) 5v TTL clock output.

3) Low power dispersion.

4) CML data and clock outputs.

5) 3.3v TTL compatible data inputs.
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For example if we have five users with different
wavelength (U1=1550nm, U2=1550.1nm, U3=1550.2nm,
U4=1550.3n, and U 5=1550.4nm), at chip spacing equal to
0.1nm, and these five users data will be collected in the
multiplexer device and then send them in one cable to the
receiver side , in the receiver there were a second part
called DE multiplexer device which is used to submit the
cable with data of five users and divide them into five
wires towards the detector channelthat mean Ul to the
detector 1,U2 to detector 2,U3 to detector 3, U4 to detector
4 and U5 to detector 5. In the past there were a compiler
working as a multiplexer, and splitter working as a divider,
but the difference is that they modified the techniques of
splitter and compiler and using instead of them a
multiplexer and DE multiplexer just setting a high quality
filters built in them. So by using the DWM technique we
can decreases the noise and attenuation in the data .Figure
1.below shoes the WDM technique which clearly appear
the working of multiplexer and De multiplexer, depending
on the number of users (A).
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Figurel.block diagram of WDM long —haul.

Benefit of WDM: WDM technology allows multiple
connections over one fiber thus reducing fiber plant
requirement. This is mainly beneficial for long-haul
application, campus application requires cost benefit
analysis .while the WDM technology can also provide
fiber redundancy ,and provides a managed fiber service.
The main principles of the WDM techniques of the
transmitter and receiver transmitted signal will be
illustrated clearly in figure 2.abearing two signal visa
versa direction for every single pair fibers.

The problem of TDM is the high switching speed
needed. Because the limiting resource is the rate of the
electronic devices, using TDM alone is not a very
reasonable choice. CDM has the same problem. The
principle of WDM is similar to FDM; each channel
corresponds to a specific wavelength band. The theoretical
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limit of WDM s close to one thousand channels per fibre
[4] and today’s systems use 160 channels.
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Fig.2. WDM fiber optic transponder.

Many WDM devices and networks are commercially
available today. WDM can be used in circuit switching,
and the WDM networks commercially available are of this
type. However, especially in MAN and LAN networks,
using circuit switching is inefficient, because the bit
streams are relatively short [5]. Therefore there is a need
for optical packet or optical burst switching.

I1. CHIP SPACING

Chip spacing is the spacing between two weights or
non-zero spectrum that is being transmitted in an OCDMA
system [2]. Until now, there is no standard spacing for
OCDMA systems [3]. In this research, the spacing has
been varied to study the effect of it on system’s
performance. Usually, with the closer channel spacing,
nonlinear effects such as four wave mixing (FWM). Figure
3 shows the example of chip spacing in OCDMA system.
The spacing is measured between two adjacent peaks.
However in the theoretical development, ideal rectangular
shaped weights as in Figure 4 are used.
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Fig.3. Chips spacing.
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Fig.4. ldeal Rectangular Shaped Weights.

111. PERFORMANCE ANALYSIS

The performance of OCDMA systems have been
investigated for about two decades and received a lot of
attention [6-9]. This is due to its excellent performance,
such as asynchronous access to the networks [10], high
security operation [11], and high capacity in burst
networks [12]. In the recent years, optical-spectral-
amplitude-coding CDMA (OSCDMA) system attracts
more attention because its ability to reduce multiple access
interference  (MAI) by suing subtraction detection
techniques with fixed in-phase cross correlation [13-14].

Optical code-division multiple access (CDMA) systems
are in receipt of more and more attractive in the field of all
optical communications as multiple users can access the
network asynchronously and simultaneously with high
level of security. Optical spectrum code-division multiple
-access (OSCDMA) is a multiplexing technique tailored
from the successful implementation in wireless network
[15, 16].

V. SIMULATION SETUP

The simulation has been carried out by using opt system
software version 7.The system is represented by three
sections: transmitter section, fiber optic section and
receiver section. In the transmitter part for P2MP each of
optical line terminals (OLT) consists of five components:
pseudo random bit sequence (PRBS) generators, non-
return-to-zero (NRZ) pulse generators, single light source
diode (LED), filters and external AM modulators. In this
occupation we used two models one used RZ pulse
generator, with and opticalamplifier, and the second model
by using NRZ pulse generator also with and without
erbium doped fiber amplifier (EDFA).The PIN photodiode
is used as a filter and encoder and decoder. The function
of the encoder is to encode the source signals according to
the specific code it uses. The modulators are Amplitude
Modulation technique modulators, which is an intensity
modulator based on an interferometer principle. The
signals that coming from the transmitter will be combined
by multiplexer.

At 1550 nm wavelength. At the receiver part it shows
the equipment at the customer premises. The incoming
signal is split into 32 customers’ demands each of them
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divided into two parts, one to the decoder that has an

identical filter with the encoder and the other to the
decoder that has the complementary filter .An electrical

subtracted is used to subtract the overlapping data from the
wanted one. The performance of the system referring to
the bit error rate (BER) at BER analyzer.
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Fig.5. Simulation Setu_pfor AND Subtraction Detection Technique.

V. PRESENTATION ANALYSIS

Referring to fig 4 we can see that we can transmit the
data for more than 100 km, at very stable system
depending on the system designed . The transmitter uses a
LED source with a maximum optics power of 6 dBm and a
wavelength of 1550 nm. To ensure the linearity of the
system, the LED is properly biased and the peak-to-peak
voltage of the input signal cannot exceed the specified
values. So it’s illustrated that at 110km maximum distance
we can reached in this system data can transfer clearly as
BER equal to the value of 4.8xe™while in the 10 km the
BER will be at value of 7.53x10™"" at fiber cable
Nolconstant at 10 Km, while at cable No 2 constant at
maximum length equal to 50Km the BER referring to the
value of 5.2 **% at 60 Km maximum, and BER equal to
1.9x10 minimum length we can declare that this is a
good result for this system. For these results the following
parameters were used: line width thermal noise=

1012 Hz; electrical bandwidth = 80 MHz at the
operating wavelength of 1550 nm. The performance of the
system referring to the bit error rate (BER) at BER
analyzer. With the same setup, we place the EDFA with
20 dB gain, immediately after the transmitter to launch
power signals into the fiber to see the difference of
performance on FTTH system by using OSCDMA
multiplexing scheme [17].
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Fig.6. Relation between two fiber length and BER.

In this system designed we take two optical amplifiers
for the two fiber length L1& L2 with the parameters.
Gain= 20dB and Noise figure = 4dB, and chip spacing
equal to 0.1 nm .starting signal from 1550nm. The results
obtained referring to the relation between fiber length and
BER , blue curve represent the results for variable lengths
from 10Km to 110 Km when L2 is constant at 10 Km,
while the brown curve referring to the results of variable
lengths in the L1 when L2 is constant at 50Km.
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This figure referring to the relation when combined the
two fibers and the bit error rate (BER) at constant bit rate
at 622MHz. As we see from this graph the minimum
length equal to 20 Km the eye diagram referring to the
value of BER =5.94x 10 ', and in the same graph at the
maximum distance fiber length equal to 120Km the BER
equal to 4.3x10® this values is more relabel for this
system.
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Figures (8&9)referring to the eye diagram and power
spectrum observation at high distances reaching to the

5 110Km,as the power is equal to -38 dBm while the eye
7] diagram referring to the BER equal to value of 9.0 x 107
B Eye Diagram Analyzer_25
%.- Dbl Click On Objects to open properties. Move Objects with Mouse Drag
0 U'.S 1|
B_
g y
T 2
- ™ =3
F-
:
o
[l
w7
3
@] = 5 5
' £ E
- o
=A
149y 152p 155p 156p 15y
Wavelength (m)
Fig.8. Power spectrum at 100Km (-38dBm)
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Fig.10. Eye diagram analysis equal to 5.9 x10™
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Figures (10 &11) referring to the eye diagram and
power spectrum which is giving a quick examination of
the quality optical output signal, its clearlyfoundthe
measuring values at low distance equals to 20 Km , and
the BER will be at value 5.9x10™" besides the power
spectrum reaching the value of -24 dBm.

V1. CONCLUSION

The unlicensed, higher speed, broader and unlimited
bandwidth, low cost solution, and shortest deployment
time frame are some of this system which is built or
designed to get 32 channels output ,is make use of many
users collected in this system besides the distance reaches
to approximately 100 Km is very good distance comparing
with the other systems, besides using LED in the source
make the system very low cost.
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