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ABSTRACT

This paper demonstrates the performance of erbium-doped fiber amplifier (EDFA) and avalanche photodiode receiver in a dynamic wavelength 
division multiplexing (WDM) system. A four channel 10 Gb/s system is taken into consideration, and the performance of EDFA is assessed. The 
experimental setup consists of a transmitter, a receiver, and two intermediate nodes. The transmitted system is tested for bit error rate and eye 
pattern at the receiver. The spectrum is also analyzed for different lengths of fiber. Add drop experiment was carried out on in which a laser source 
was switched on and off continuously to assess the transient response of WDM system. Then, the eye pattern is analysed in which EDFA system will 
provide a clear open eye with no degradation of signal.
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INTRODUCTION

In metro and access systems amplification is becoming necessary 
factor to meet the targets of optical networks [5]. New optical 
capacities, for example, channel including and dropping, exchanging, 
what’s more, directing of signs, present misfortune in system hubs. 
An optical intensifier innovation is required that empowers loyal 
intensification of the flag, paying little mind to information rate and 
channel check, even under element conditions. Wavelength division 
multiplexing (WDM) is an innovation that makes it conceivable to 
send numerous optical signs, every flag with various wavelength, 
along a solitary bit of optical fiber. An erbium-doped fiber amplifier 
(EDFA) is used which provide inline amplification of signal [9], 
i.e., the signal does not need to be converted to electrical signal 
before amplification. The amplification is entirely optical. The 
gain is relatively flat so that they can be cascaded for long distance 
use. A simple block diagram of WDM network with attenuator and 
amplifier is shown in Fig. 1.

LITERATURE SURVEY

Zhang et al. [1] recommended about the execution of WDM organizes 
by considering that there are two unique methods of switching, for 
example, optical packet switching and optical circuit switching. An 
arranging is proposed including wavelength or intensifier portion to 
enhance the blocking likelihood and to guarantee nature of flag.

Baziana and Pountourakis [2] investigated the execution advancement 
of a WDM organize in a detached star topology which utilizes a multi-
channel control architecture to keep away from both information 
channels and goal clashes.

Yamazaki et al. [3] looked at, abridged and investigated effects on bit 
error rate (BER) and ideal identification limits for least piece blunder 
rates in both graphical and unthinkable shape for the two distinctive 
models, for example, Gaussian and non-Gaussian models.

Sun et al. [4] hypothetically and tentatively explored the execution 
of EDFA based WDM ring system with free opened up unconstrained 
outflow (ASE).

WDM SYSTEM

The experiment consisting of one transmitter node, two intermediate 
nodes and one receiver node setup using optsim software is 
shown in Fig. 2. The transmitter node consists of four continuous 
wave (CW) laser source in 1 the range of 1549.2-1560.6 nm. The 
CW laser continuously emits and pump light signal. These signals 
were modulated simultaneously at 10Gb/s with a pseudorandom bit 
sequence (PRBS) of length 231−1 [14]. PRBS is used as test pattern 
which always uses random bits of 0 and 1 [6]. Electrical generator 
is used which converts the PRBS output into electrical signal. The 
output of which is fed into optical multiplexer for multiplexing and 
routing different channel of light into a fiber. A 5 km nonlinear fiber 
is utilized which couples the flag to create decorrelated bit design at 
the yield of transmitter hub. These signs then go into the middle of 
the road hub where they are weakened by optical attenuator, which 
decreases the power level of optical flag in free space or in an optical 
fiber. It is then supported by EDFA to an aggregate normal force 
of 3 dBm. Next signs were sent into the second middle of the road 
hub which is built with the second attenuator and the Erbium doped 
enhancer.

An estimate of 350 mA current is given to the speaker. The yield of 
which is coupled to the recipient hub. In the beneficiary hub, optical 
demultiplexer is utilized to isolate the WDM signals; it is then given to 
the optical attenuator and afterward to the pre-enhancer. Avalanche 
Photodiode is used at the receiver. The received signal is evaluated for 
BER to determine the performance of receiver in an EDFA-based WDM 
system. The spectrum is also analyzed at the receiver using spectrum 
analyzer.

RESULTS AND DISCUSSION

The four laser sources are given different wavelength in the range 
between 1550 nm and 1560 nm. The spectrum of such four sources 
is obtained in their respective wavelength range for three different 
lengths of fiber such as 5 km, 20 km, and 35 km fibers.

The spectrum of four laser sources before passing through fiber is 
shown in Fig. 3.
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The spectrum of laser sources after passing through 5 km, 20 km, and 
35 km fiber is shown in Figs. 4-6, respectively.

The spectrum of each source is obtained after demultiplexing without 
much degradation of signal and it is shown in Figs. 7-10.

The spectrum of the first laser source in a 20 km fiber after 
demultiplexing is shown in Fig. 7.

The spectrum of the second laser source in a 20 km fiber after 
demultiplexing is shown in Fig. 8.

The spectrum of thethird laser source in a 20 km fiber after 
demultiplexing at the receiver is shown in Fig. 9.

The spectrum of the fourth laser source in a 20 km fiber after 
demultiplexing at the receiver is shown in Fig. 10.

The performance of each receiver is analyzed, and the eye patterns 
of the received signal are obtained. If the received signal is accurate, 

Fig. 1: Experimental setup of wavelength division multiplexing network

Fig. 2: Four channel wavelength division multiplexing network

Fig. 3: Spectrum of four laser sources before passing through the 
fiber
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Fig. 4: Spectrum of four laser sources after passing through 5 km 
fiber

Fig. 5: Spectrum of four laser sources after passing through 20 km 
fiber

Fig. 6: Spectrum of four laser sources after passing through 35 km 
fiber

Fig. 7: Spectrum of source 1 after demultiplexing

Fig. 8: Spectrum of source 2 after demultiplexing

Fig. 9: Spectrum of source 3 after demultiplexing

then the eye width will be larger. In this experiment, a clear eye pattern 
of larger width is obtained which indicates very low degradation of 
signal as shown in Figs. 11-14, respectively.

The comparative analysis of performance of WDM network in a 5 km, 
20 km, and 35 km fibers is shown in Table 1. This shows that as the fiber 
length increases the power at the output decreases but at any instant 
the BER remains constant as EDFA is used as inline amplifier.
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Fig. 10: Spectrum of source 4 after demultiplexing

Fig. 11: Eye pattern of receiver 1

Fig. 12: Eye pattern of receiver 2

Fig. 13: Eye pattern of receiver 3

Fig. 14: Eye pattern of receiver 4

CONCLUSION

Thus, we have experimentally shown the performance of avalanche 
photodiode receiver in an EDFA based WDM network. The eye pattern 
of receiver is obtained for all laser inputs and its spectrum is analyzed. 
It is found that EDFA based WDM system shows no much observable 
signal degradation.
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Table 1: Comparision of performance of WDM network in a 
5 km, 20 km and 35 km fibers

Fiber length (km) Input 
power (dBm)

Output 
power (dBm)

BER

5 −80 −70 e−122

20 −80 −69 e−122

35 −80 −60 e−122

WDM: Wavelength division multiplexing, BER: Bit error rate
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