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Performance Evaluation of OADM for Super Dense Wavelength
Division Multiplexing System

Chakresh Kumar1, * and Ghanendra Kumar2

Abstract—Performance of optical add-drop multiplexer (OADM) for 400 channels with data rate of
20 Gbps for super dense wavelength division (SD-WDM) multiplexing system has been investigated in
terms of varying transmission distance from 50 km to 250 km and 80 km to 240 km for enhancing optical
communication. Long haul amplification is maintained by RAMAN-EDFA hybrid optical amplifier
(HOA). Evaluation is carried out in terms of bit error rate (BER) and dispersion.

1. INTRODUCTION

Fiber nonlinearity and generating miss matching signals such as cross phase modulation (XPM), self-
phase modulation (SPM), four-wave mixing (FWM), and cross talk are the main issues in super dense
wavelength division multiplexing (SD-WDM) system, which have been resolved at major level using
hybrid optical amplifier (HOA) with dispersion management techniques to enhance the system capacity
for better communication. In recent year, a model for crosstalk analysis has been evaluated to examine
the impact of power penalty with received low power. In fact, as the load on optical networks steadily
grows, demand of new super dense optical fiber infrastructure is required for maintaining data traffic
with negligible effect of unwanted signals. So many research groups intend to enhance transmission
pattern with different aspects [1, 2]. The required flexible super dense optical nodes must be capable
to deliver terabit per second of data for future super dense communication systems [3]. Different super
channel systems are recommended with small spectral guard band for future optical network to maintain
the least effect of crosstalk and dispersion for long haul super dense optical communication system [4–
12]. Performance of super dense channel is further upgraded using high performance optical filter with
guardband as in [4] for maintaining high quality signals [13, 14].

Optical add-drop multiplexers (OADMs) with optical switches are advanced routing circuit
technology with low power consumption for next generation MANs [15–18].

In this paper for the first time to the best of my knowledge, performance of OADM for a super dense
wavelength division multiplexing (SD-WDM) system has been evaluated using hybrid optical amplifier
(HOA) for a long haul optical communication system. Structure of this paper is given with description
of experimental setup in Section 2, discussion of result in Section 3, and final outcome with analysis in
Section 4, respectively.

2. SETUP

Experimental setup of 400 channels with data rate of 20 Gbps for super sense wavelength division
multiplexing (SD-WDM) system is shown in Fig. 1 with arrangement of different internal components.
Channels spacing is set at 25 GHz with guardband between channels to overcome the effect of crosstalk
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Figure 1. Setup for super dense wavelength division multiplexing (SD-WDM) system.
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and intersymbol interference (ISI). Signal is modulated with the help of CW laser source for single
transmitter. In this way, 400 channels are arranged in compound component which is shown in Fig. 1(a).
A combination of RAMAN-EDFA hybrid optical amplifier (HOA) with suitable pump power at 980 nm
is placed in optical medium for uniform amplification. Basic parameters of HOA are arranged as range
of gain operation up to 17 dB with eye safety 1M using RS232 or 12C communication protocols.

OADM is placed after the distance of 25 km for add and drop signals using transmitter and receiver.
Drop signal is traced using PIN photodiode with a low-pass filter, and for adding the signal, same set
of components which are shown in Fig. 1(b) is placed at OADM. Internal arrangements of receiver and
OADM are shown in Fig. (c) and Fig. (d), respectively.

In fact, this research is devoted to analysis of the effect of proposed approach with the support of
HOA from 400 channels experimental setup which is shown in Fig. 4. Further, internal arrangement of
this research is also shown in Fig. 1 for exploration and help to the researcher.

3. RESULT AND DISCUSSION

Performance of the proposed system in terms of bit error (BER) rate with respect to transmission
distance has been analyzed from Fig. 2 to Fig. 3. BER is the prime parameter for super dense optical
system which directly and indirectly influces the transmission performance. Least value of BER directly
indicates the outcome in terms of better quality factor with good rating eye opening. It is observed from
the outcome of Fig. 2 and Fig. 3. Further, BER decreases due to HOA with increasing the transmission
distance. Acceptable rating is maintained at distances of 240 and 250 km with dispersion rating of
.02 dB/km and .2 dB/km, respectively. This indicates a better transmission communication for long
haul distance.
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Figure 2. Bit error rate (BER) with respect to transmission distance from 50 km to 250 km.
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Figure 3. Bit error rate (BER) with respect to transmission distance from 80 km to 240 km.

Figure 4. Experimental set up for OADM system for 400 channels.

4. CONCLUSION

Performance of a 400 × 20 Gbps super dense OADM system with channel spacing of 25 GHz has been
evaluated using a RAMAN-EDFA hybrid optical amplifier (HOA). Recorded results have shown better
performance of experimental setup in terms of reducing effect of crosstalk and dispersion of .2 dB/km
and .02 dB/km for varying transmission distance which really helps to upgrade the transmission speed
with least loss of the signals for long distance.
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