
Periodicals of Engineering and Natural Sciences  ISSN 2303-4521 

Vol. 7, No. 3, November 2019, pp.1546-1554 

Available online at: http://pen.ius.edu.ba 

  

 1546 

Transmission power optimization of high speed 32 channels×12.8 Tbps 

CWDM based on multi-span SSMF using RZ modulation format 
 
 

Essa Ibrahim Essa
1
, Ahmad Ayied Ahmad

2
, Mshari A. Asker

3
, Fidan T. Sedeeq

4 

1, 2 Departement of Networks, College of Computer Science and Information Technology, University of Kirkuk, Kirkuk, Iraq. 
3 Departement of Computer Science, College of Computer Science and Mathematics, Tikrit University, Salah Aldeen, Iraq. 

4 Department of Electrical Engineering, College of Engineering, University of Kirkuk, Kirkuk, Iraq 

 

Article Info  ABSTRACT  
 

 

Received, 2019 

 

 
The problem with expand current optical networks while 

not dynamic infrastructure ends up in adopt the CWDM system 

with Brobdingnagian information measure and multi-channels. This 

text examines the twelve.8Tbps over 32-channels, performed in an 

exceedingly series of laptop simulations with the RZ modulation format on 

the SSMF line, and its characteristics. The results of the simulation show 

that knowledge rates will be transferred 

effectively mistreatment AN economical and economical infrastructure 

with an honest system performance. The standard optical power rank and 

therefore the most quality issue for the 32-channels square measure well. The 

CWDM optical network and its applications will contribute and 

supply unlimited information measure at a minimum price for all service 

ranges of fiber optic communication systems like web belongings, and FTTH. 

CWDM acting a key responsibility in existing and future solutions for optical 

networks because of its enticing applications. 
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1. Introduction 

In view of the ascending demand of size of high bitrate, optical networks 

become additional and additional complicated. it's attention-grabbing to diminish likelihood of an error for the 

full network, and analysis of system is optimized for all channels in an exceedingly network. Coaser 

wavelength division electronic device (CWDM) acting rationalization the performing artist breathing and 

therefore the future solutions for optical networks seeable of its capability of standard change, a transparency, 

flexibility, efficiency, responsibility and protection [1-4]. 

Optical systems of transmission of knowledge of 10Gbit/s and additional need correct compensation of 

dispersion and therefore the cautious canal project. On the opposite hand, wavelength division multiplexing 

(WDM) permits you to utilise fibres transfer, connexion many wavelengths with the fibers through the 

relevant optical filters. However, because of the property of optical filters and constraints in wavelength 

stability of optical device of the semiconductor, minimum area between channels 50GHz 

in trendy industrial systems WDM. To modify interval of excellent channel, ranging from the ITU within 

the trade and therefore the analysis network ought to cause a rise within the speed of transmission over fiber 

[5, 6]. 

WDM improvement represents revolt within the optical communication, that permits it to travel on with its 

exponential development. Continuation and development of fiber supported the invention of optical 
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device, particularly semiconductor composed of optical device, discovery of associated disciplines, similar 

as enclosed optics and minimum losses fibers. WDM tools is advancing at a quickness quick due to the 

new physics of high speed, knowledge of potential transfer speed inflated up to 40Gbps WDM channel 

and additional. Broadband fiber Raman amplifiers ar employed in addition to early EDFA and new fibers and 

new technologies ar gift to catch up on broadband dispersion management and broadband [7]. 

New comes ar being developed that they use the actual fact that CWDM has opened a 

replacement dimension within the network: more wave measure to live classic area and time in line [8, 9 and 

10]. 

In particular the CWDM multiplexing is incredibly fashionable for long-distance optical communication 

networks, since all end-user kit should work solely on speed channel CWDM, which might be selected for 

instance, operators of most giving out speed ar willy-nilly these days creating important labor for the 

advance and application of technology for CWDM in workplaces [11, 12, 13, 14, and 15]. Besides the 

interior properties of the transparency of CWDM compatible with several formats of knowledge, low loss, and 

future protocols with none amendment. 

2. Model assumption and simulation setup 

To show the output of the CWDM systems, the achievements of a multichannel system is 

additionally offered for analysis. After that, it's conjointly enticing to survey the signal form of the sender in 

an exceedingly compact rate of repeat band. However, if the information measure is reduced an excessive 

amount of, eventually there'll be Directorate for Inter-Services Intelligence, since it takes longer to 

maneuver from one logical level to a different. Simulation designed, optimized, tested results ar verified 

and valid exploitation OptiSystem [16]. 

The 32-channels×12.8Tbps were computer-generated. By the facet of the sender location, a electronic 

device possesses to be supplemental to merge all the channels in order that they 

will be sending from facet to facet across optical fibers. Consequently, a 

demultiplexer should be supplemental at the positioning of the recipient that may afford the division of 

channels within the frequency domain and may be analyzed severally. The screenshot demonstrate the project  

layout properties “Fig. 1” 

 

.  

Figure 1. The screenshot demonstrate the simulation layout properties. 

 

2.1 CWDM Transmittal 

 

The CWDM systems have would like of many transmitters and dissimilar setting for every of them. In 

adding along they additionally necessitate various circuits and modulation formats. Via variety of elements, 

users will modify the propose for every elements, however it takes plenty time. Sender CWDM 

encapsulates various elements, permitting users to pick out many schemas and formats of modulation for 

several channels within the part. 

First stage is pseudo-random-bits-sequence generator (PRBS). This step 

uses identical mechanism that's utilized in the. Internal configuration bitrate PRBS, order, range of leaders and 

zeros finish. many seeds are used for every sequence of bits for every channel CWDM. The second step is RZ 

format kind of modulation. PRBS templates are standardized by the ITU for digital transmission 
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systems check. The last stage is to supply and optical modulation theme. victimization the transmitter, the 

kind of the parameter, the user will make a choice from chains modulation modulated optical maser direct 

(DML) or AN external optical maser (EML). The electronic device output is connected to the running of 

the elements of the series within the second stage of the system. Characteristics of CWDM transmitter are: 

(frequency 190THz, frequency separation 200GHz, power of (-6, -4, -2, 0, 2, 4, 6, 8, 9, and 10dBm), 

extinction quantitative relation is (30dB), and RZ modulation format). Fig. two demonstrates the transmitter 

section 

 

.  

Figure 2. the optical CWDM transmitter components. 

 

2.2 Transmission link 

 

Subsequently step is to enlarge the array of transmission. spherical organization section in 

actual reality multiply segments pro re nata. Use the phase associated with compensation of dispersion. 

With knowledge up to 40Gbps the look of the phase is critical. This wealth throughout the division half, 

not solely there's a powerful overlap between close pulses that the first sequence of bits is 

mixed consistently with the strength of gap out caused by dispersion. The signals that enter the sort of 

line feedback circuit enter to the SSMF with length of (50km) and DCF segments of (10km). The 

properties like attenuation (0.2dB/km), and dispersion (17ps/nm/km)), and dispersion slope is 

(0.075ps/nmˆ2/km) of wonderful strengthen the transmitter and receiver will give as poster and 

preamplifier, severally, 2 amplifiers EDFA with gain and noise figures (10, and 6dB) and (5, and 6dB), 

correspondingly, and in this order. For transmission phase, there's DCF cell with some properties of length 

(10km), attenuation (0.5dB/km), dispersion (-85ps/nm/ km) and dispersion slope (-0.3ps/nm2/km). After that, 

the signal within the contradictory path is distributed to the feedback circuit then enters the recipient half. The 

transmission link area unit shown in Fig. 3. 

 
Figure 3. optical transmission link components. 



 PEN Vol. 7, No. 3, November 2019, pp.1546- 1554 

1549 

 

2.3 CWDM receiver 

 

Design of CWDM consists of a receiver (1-32), "single-channel demultiplexer and receiver, 

connected to each output port. CWDM demultiplexer has interval with frequency (190GHz) frequency 

interval (200GHz), throughput (80GHz), insertion loss is (0dB),  depth (100 dB) and second-order Bessel 

filter for each channel optical filter. Each output demultiplexer optical subsystem is connected to the receiver. 

The scheme is constructed victimisation 2 differing types of Photodetectors; Bessel filter and 3R regenerator. 

Then, every scheme connected to BER instrument to observe output signals victimisation 

The design of a CWDM receiver consists of (1-32) a demultiplexer and a "single channel" receiver 

connected to every output port. every output of the demultiplexer is connected to the optical receiver scheme. 

The scheme was created victimisation 2 differing types of Photodetectors; A Bessel filter and a 3R 

regenerator. Then, the outputs of every scheme area unit connected to the BER instrument to observe the 

output signals victimisation the BER eye diagram and therefore the quality issue. Optical renewal of 3R with 

wavelength exchange are going to be positive altogether optical networks. As optical signals propagate 

through the fiber channel, they'll be littered with variety of various factors, like dispersion, attenuation of 

interference from different channels, noise, etc. These harmful effects cause severe distortions of the 

signal that has got to be rebuilt in every node. The 3R signal regeneration includes amplification, remodelling 

and resynchronization. Currently, 3R renewal is performed in associate electrical space with dear electro-

optical optical (OEO) transformations needed for every channel. The 3R is connected to a BER bit error 

rate instrument to observe and valuate the transmission performance. The 

receiver aspect elements areaunit illustrated in Fig. 4. 

 
Figure 4. the CWDM receiver side and it’s components. 

3. Results and discussion 

"Fig. five through" Fig. ten "clearly demonstrate the performance of twelve.8Tbit/s for a 32-channel 

CWDM optical system with 200GHz channel spacing, and a fiber length for the SSMF is (60km) ) 

and (10km) of DCF "Fig. five " to "Fig. ten "will be delineate and mentioned later: 

a) "Fig. 5": optical spectral instrument for the thirty two channels once the CWDM electronic 

device (i.e., line = 0km). 

b) "Fig. 6": optical spectral instrument for the thirty two channels, (red) power and (green) 

noise added by the amplifiers once (50km) SSMF and (10km) DCF. 

c) "Fig. 7" and "Fig. 8": BER instrument for output channels (1 and 32), i.e., (1577.85nm and 

1527.99nm), severally, once (50km) SSMF and (10km) DCF of the BER analyzers. 

d) "Fig. 9" and "Fig. 10": Quality issue for the output channels (1 and 32), i.e., (190THz and 

196.2THz), severally, once (50km) SSMF and (10km) DCF of the BER analyzers.  
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Figure 5. OSA illustrate the power versus wavelength for all 32-channels when span link=0km. 

 

 
Figure 6. OSA show the power versus wavelength for all channels when span link=60km, the red color is 

(signal), and the green color is the noise 
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Figure 7. BER analyzer show the log of BER versus time for output channel_1 (190THz) when span=60km. 

 
Figure 8. BER analyzer for output channel_32 (196.2THz) when span=60km. 
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Figure 9. Q-Factor for the output channel_1 (190THz) when span=60km. 

 
Figure 10. Q-Factor for the output channel_32 (196.2THz) when span=60km. 
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The coordinate axis in Figures (7-10) represents the intervals between transmitted bit to be transmitted 

over the optical link, however the amplitude representing the variance in signal over the carrier. 

The dispersion is totally controlled by the DCF compensation, and EDFA is employed to recover signal 

degradation. supported the higher than figures, the assessment of the performance of the system 

was analyzed exploitation BER a sample of the attention offers a giant gap. this suggests that the interference 

between symbols (ISI) isn't high. the outlet dimension demonstrate the time throughout that sampling is 

performed for detection. The input power improvement for all 10 iterations made sensible results. the very 

best eye gap provides highest protection against noise. From the twin port WDM instrument the typical optical 

to noise magnitude relation (OSNR) for thirty two channels is (33.71dB) so, the BER instrument (BER<10-

2), the typical output power for all channels is (-64.86dBm), whereas the typical most quality issue for the 32-

channels is (16.76), compare with [5, and 8] our results looks ar best. 

4. Conclusion  

We demonstrate (32×12.8Tbps CWDM) over over (60km) of the optical communication line with the 

minimum disturbances of the system, the existence of parts (inactive / active) should be taken under 

consideration. The input power is optimized through 10 iterations and offers North American 

country sensible results. the matter of non-linearity Associate in Nursingd scattering 

compensation ar controlled by an optical electronic equipment, and also the dispersion management is 

totally controlled by DCF as a compensator with linear optical amplifiers, like EDFA, to enhance the optical-

to-noise signal magnitude relation (OSNR) and reduce non-linear effects within the gear. The results of the 

simulation show that information transfer rates will be transmitted productively and additionally supply a 

cheap communications, CWDM systems have sensible performance and absolutely utilize high speed, low 

error rate, multi-channel availableness in one fiber and also the main contribution is that the development of 

communication with many destinations through the CWDM system. additionally, this structural style is 

really scalable in terms of well-organized dispensation of further wavelengths or nodes in subway access 

applications.  
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