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Abstract:The Dense Wavelength Division Multiplexing (DWDM) is an optical fiber transmission frame work that 
utilizes firmly dispersed light frequencies and transmits many data at the same time. This gives a practical technique 
to expand the limit of the existing system. The goal of the existing Fiber multi-channel communication system is 
demonstrating the concept of DWDM communication system cover up more and more data to send and receive a 
whole long stretch communication framework. In this analysis, we using OptiSystem simulation software for 32 x 40 
GB/s DWDM communication fiber length 50 km Single-Mode Fiber (SMF) at Different channel Spacing likewise 
80GHz, 90GHz and 100Ghz in DWDM for bit rate 40 Gb/s. Dispersion can be completely compensated with the aid 
of using Dispersion compensating fiber as a compensator. In this paper, the general execution of 32 channel DWDM 
correspondence with 40 Gbps bit rates researched.  

Keywords: SMF (single mode fiber), EDFA (Erbium-doped fiber amplifier) DCF (Dispersion compensate fiber), BER (Bit 

Error Rate), Q-factor, Eye opening 

 

1. INTRODUCTION 

The dense wavelength division multiplexing technique is the best optical communication system to 
transmit different optical signals at a different wavelength for long-distance communication in a single-
mode optical fiber. Traditionally, the WDM gadget has a channel spacing of less than or equal to 
200GHz, which is called the traditional or coarse WDM system. Dense wavelength division multiplexing 
modeling the channel spacing more dense because of this phenomena greater wavelength can be placed in 
the same c band[1-3]. A requirement of commercially customers that’s the increasing of data traffic rate, 
that's why the colossal amount of transmission capacity is expected to offer types of assistance to the 
buyers. DWDM is a network that we can expand data rates use the same network or without a change in 
the network system. The capacity of the network is increasing the only change in the receiving end. we 
use to transmitting an optical signal third optical window we show a low-level attenuation in optical fiber. 
A DWDM communication system is required a transmission channel and receiver. The working of a 
transmitter converts different optical signals into precise wavelengths in the order of the third window, 
and this difference signal is merged to gather and send to a communication channel through single-mode 
fiber. Then the other end receiver is connected work of receiver is first demultiplexing it o signals and 
separate them to wide pulse optical signal the output power level is +1 to -3dBm [4]. A DWDM 
Transmitter required several lasers to transmit a single and combine to gather for a single fiber. These 
lasers are defined by the requirements of the application by required users. we use a loop control to show 
a signal how many times to propagates through a component [5,6]. this transmitter process is done then 
signal transmitted over single-mode fiber (SMF). SMF length is long and we use in this DWDM is 50km. 
the signal passes through 50km SMF signal is attenuated so we need an amplifier then we used EDFA. 
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The ITU-T standardized channel frequency [7-10]. Paschotta et al [11]. clarified that YDFA is probably 
going to discover more extensive use on account of its expansive transmission capacity and productive 
execution. Then EDFA is used to amplify a weak signal using laser pumps. Erbium is a rare earth element 
doped with silicon fiber to make an optical amplifier these elements lights emits a wavelength of 1.54um. 
Moghaddam et al. [12] dissected the presentation of erbium–ytterbium-doped fiber enhancer (EYDFA) 
and saw that in frequency go from 1541 to 1565nm utilizing a multimode siphoning at 927nm EYDFA 
accomplish yield power higher than 23dB and flat gain. Kaler et al [13]. break down 16, 32, and 64 
channel WDM frameworks at 10Gb/s with EDFA, Raman, and SOA amplifier by considering the 
transmission separation and scattering. He saw that when scattering is 2ps/nm/km and channels are less 
SOA give the best outcomes and execution radically debases as the channels increments. The execution of 
EDFA is better than SOA. Raman Amplifier diminish the impact of non-linearities and give better 
execution in L-band. After amplifying a signal, we use DCF fiber for reducing in a dispersion present in 
signal this DCF fiber length is 10km. A DWDM receiver is a require many devices like PIN photodiode 
and signal regenerator. this component provides to operate optical signals separate at the different 
wavelengths the overall performance depends on Bit Error Rate and Q-Factor. In this present paper, 
Simulation and optimization of the overall execution of 32 channels DWDM system for return to zero 
modulation format. 80GHz, 90GHz, and 100 GHz channel spacing; line widths of optical resources and 
50km fiber lengths have been taken. 

2. Modeling of 32 channel DWDM system 

 

Fig. 1. Schematic Diagram of DWDM System with Post Dispersion Compensation fiber 

 
Figure 1 is shown a block diagram of 32 channel DWDM communication channel it consists first 

transmitters includes 32 transmitter different wavelength and second block shows an ideal 

multiplexer it's used for multiplex 32 different channel together and transmit over single-mode 

fiber, single-mode fiber length is 50km and then we deployed an EDFA optical amplifier EDFA 

length is 10m and its core radius is 2.2 um and then Dispersion compensate fiber its length 10km 

and its reference wavelength is 1550nm used in this modal and its attenuation is 0.2 dB/Km. after 

DCF we used EDFA optical amplifier and then the next block is Demultiplexer and then receiver 

block. Distance   in among   transmitters, a receiver   maybe 50 kilometers, the number of in-line 

amplifiers is less than 10. In this paper, we will put into effect DWDM the usage of this 

topology. he receiver element includes the optical demultiplexer, optical receiver, and BER 

analyzer. The optical demultiplexer is used to distribute the optical demultiplexer to wavelength 

selectors. The optical sign gets inside the optical receiver and BER analyzer identification. A low 

pass filter stops a high-frequency signal and passes the low-frequency signal. EDFA magnifier 
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all wavelengths concurrently without converting first the ones to electric indicators; deliver the 

one's indicators at distinct speeds and transparently over the fiber. The transmitter consists of 

several output ports is 32 they used a reference frequency is 1550nm and CW laser power is 

7.499 dBm Using Single-mode fiber (SMF) the constancy of the signal is better retained over 

longer distances, and modal dispersion is significantly reduced. SMF has a massive facts-

wearing capacity and coffee intrinsic loss. 

3. Simulation process of 32 channel DWDM model 

In this model, 32 channels are transmitted at 40 Gbps speed at distinct energy ranges and 
exceptional frequency spacing. The DWDM system is designed in OptiSystem software, in this 
model three portions: transmitter, communique channel, and a receiver element. The DWDM 
transmitter having an operating frequency at 191 THz and wavelength range 1530 to 1580 nm. 
The communication channel via single-mode fiber (SMF) having a period of 50km and with 
attenuation of 0.2 dB/km. EDFA having the capacity to amplifying more than one signal on 
various wavelengths with advantage 10dB. DCF is used 10km to lessen the dispersion effect. 
Other parameters are proven in Table-1 and Table-2. The simulation result is obtained in terms 
of eye height, bit Error rate (BER), Q factor using OptiSystem software. 
 
                                      

Table 1. Simulation Parameter 

 

Parameters Value 

Date Rates 40Gb/s 

Sequence Length 64 

Central Frequency of first 

channel 

191 THz 

Channel Spacing 100GHz,90GHz and 80GHz 

Capacity 32 x 40 Gbps 

Sample per bit 256 

 
 

Table 2. Fiber Measurables 

 

Parameters Value 

Reference Wavelength 1550nm 

Attenuation Effect 50km 

Dispersion 17ps/nm/km 

Dispersion Slop 0.075ps/nm^2/k 

Differential Group Delay 0.2ps/km 

PMD Coefficient  0.5ps/nm 
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4. Simulation of return to zero 32x40Gbps DWDM system 

In the wake of structuring the 32 channel DWDM framework, the following stage is its re-
enactment and advancement. Recreation and advancement have been performed utilizing 
OptiSystem 17.0. The entire procedure has been acted in the accompanying advances Re-
enactment and improvement of the DWDM framework has been acting in the 1550nm 
transmission window. To recreate and improve the framework, initial, a recurrence dividing 
equivalent to 100 GHz; transmitter with a CW laser wellspring of line width 0.1MHz having 
transmitting intensity of 7.499dB and a perfect 32X1 multiplexer I. e. with zero addition 
misfortune has been chosen. For DWDM channel, an EDFA with 10dB addition is put after a 
single-mode fiber of length 50km. A scattering remunerating fiber (DCF) of length 10km is put 
after this and afterward again an EDFA is put yet now of 5dB increase. On the accepting side, a 
1X32 demultiplexer to isolate the channels and a PIN photodiode to get the signs have been 
utilized. It is discovered that contortion is at top worth when channel separating is 100 GHz 

 
Fig.2. Modelling of 32 Channel DWDM system using OptiSystem software 

  

5.  Analysis of BER Pattern and Q factor at different channel spacing 

Eye diagram use to analysis the performance in digital transmission. The eye graph gives the 
momentary view by repetitively to accomplish clear perspective on its conduct [14]. In this 
section, we simulate 32 channel network at different frequency spacing about 80GHz, 90GHz, 
and 100GHz and then we observed a difference between their performance and resulting Q-
factor, eye-opening, and bit error rate. 
 
5.1 Simulative analysis at 80GHz Channel spacing at 7dBm input optical power 
 
This simulation is shown in BER response figure 3 shows 80 GHz channel spacing in32channel 

optical link when a 7 dBm input optical power we show BER, eye height, and Q-factor. 

Execution of any DWDM system is exceptionally influenced by the otherworldly line width of 

optical source. To break down and re-enact the impact of line width on the DWDM framework, 

channel dividing of 80GHz has been taken. 
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Fig.3. Eye diagramof 80GHz channel spacing 

 
5.2 Simulative analysis at 90GHz Channel spacing at 7dBm input optical power 

 

Fig.4. Eye diagram of 90GHz channel spacing 

 

We increasing a 90 GHz channel spacing in a 32channel optical link when a 7 dBm input optical 

power we show BER, eye height, and Q-factor this figure 4 shows a Q factor is increased eye 

height is also increasing. 
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5.3 Simulative analysis at 100GHz Channel spacing at 7dBm input optical power 

Fig.5. Eye diagram of 100GHz channel spacing 

                                           

 

Table 3. Return to zero modulation at Different channel spacing 

 

Eye Analyzer Analysis at different frequency 

Frequency 80GHz 90GHz 100GHz 

Maximum Q-

factor  

4.21943 6.62472 7.81192 

Eye height 0.00270847 0.00293147 0.00737563 

Threshold 0.00553577 0.00535995 0.00434499 

Minimum 

BER 

1.21595e-005 1.70205e-011 2.5847e-

015 

 

6. Conclusion of this work 

This paper shows performance appraisal of 32 channel DWDM communication using RZ 

modulation scheme. The presentation of a 32 channel DWDM network for Different channel 

Spacing and line width in the 1550nm transmission window utilizing OptiSystem 17.0 has been 

performed. On the standard of Q factor and BER, it is seen that RZ balance design, channel 

dividing 100MHz, and line width 0.1MHz gives the streamlined exhibition. This analysis at 

191THz reference frequency is taken we show that performance at channel spacing 

80GHz,90GHz and 100GHz a Return to zero modulation (RZ) scheme we find best performance 

shown with channel spacing 100GHz its Q factor is around 7.81192 and minimum bit error rate 

show in eye analyzer best eye height is 0.00737563. The minimum bit error rate we shown that 

at 100GHz channel spacing is 2.5847e-015. It is likewise seen that DCF and EDFA ought to 

likewise be utilized at the proper spot for the ideal execution. 

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 512



Acknowledgements 

We would like to thank our department of physics at C.U. Shah University Wadhwancity for 
giving me a stage and direction to do this research work also would like to thanks OptiSystem 
software community to provide us a special free trial version during covid-19.  

References 

[1] N. Kikuchi, S. Sasaki, “Analytical evaluation technique of self-phase modulation effect on the performance 

of cascaded optical amplifier systems,” IEEE J. Light wave Techno, vol. 13, no. 5, pp 868-878, 1995. 

[2] Mohammed N. Islam, “Raman Amplifiers for Telecommunications 2 Sub-Systems and   systems,” 

Springer, New York, 2004. 

[3] X. Liu, B. Lee, “Optimal design for ultra-broad-band amplifier,” International Journal of Light wave 

Techno, vol. 21, no. 12, pp 3446-3455, 2003. 

[4] Gao Yan, Zhang Ruixia, "Point to Point DWDM System Design and Simulation". 2009 Academic 

Publisher. 

[5] Vivekanand Mishra, Sunita P. Ugale, "Fiber-Optic Communication: Systems and Components” PISBN: 

9788126534098 willy publication,16th may 2012. 

[6] V. Mishra, P. N. Patel ,Jasvir Singh, “Performance Comparison of CO-OFDM in the DWDM Topology”, 

National Conference on Technological Research in Electrical & Electronics engineering (TRIEECON-

2012), Sri Aurobindo institute of Technology, Indore, October-2012. 

[7] http://www.cisco.com/c/en/us/td/docs/optical/15000r7_0/dwdm/ planning/guide/70epg/d7ovw.html. 

[8] G. Mohan, C. S. R. Murthy, and A. K. Somani, “Efficient algorithms for routing dependable connections in 

WDM optical networks,” IEEE/ACM Trans. Networking, vol. 9, no. 5, pp. 553-566, 2001. 

[9] S. Singh, and R. S. Kaler, “Transmission performance of 20X10 Gb/s WDM signals using cascaded 

optimized SOAs with OOK and DPSK modulation formats,” Optics Communications, 266, no. 1, pp. 100-

110, 2006. 

[10] Biswanath Mukherjee, Optical WDM Networks, Springer, New York, 2006. 

[11] R¨udiger Paschotta, Johan Nilsson, Anne C. Tropper, and David C. Hanna, “Ytterbium-Doped Fiber 

Amplifiers,” IEEE Journal of Quantum Electronics, vol. 33, no. 7, 1997. 

[12] M.R.A. Moghaddama, S.W. Haruna, R. Parvizi , Z.S. Sallehb, H. Arofb, A. Lokmanb, H. Ahmada, 

“Experimental and theoretical studies on ytterbium sensitized erbium-doped fiber amplifier,” Optik-

International Journal of Light Electron, vol. 122, pp 1783-1786, 2011. 

[13] Simranjit Singh, Amanpreet Singh, R.S. Kaler, “Performance evaluation of EDFA, RAMAN and SOA 

optical amplifier for WDM systems,” Optik-International Journal of Light Electron, vol. 124, pp 95– 101, 

2013. 

[14] Po-Chou Lai "Transmission Improvement of DWDM Systems Under VCSELs With Injection-Locked 

Technique and LEAF Transport" IEEE Photonics Technology Letters, Vol. 17, No. 10, October 2005. 

 

 

 

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 513


