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1. INTRODUCTION

Optic beams with different wavelengths propagatiavit interfering with one another, so several
channels of information (each having a differentriea wavelength) is transmitted simultaneously roae
single fiber. This scheme, called wavelength-donsimultiplexing (WDM), increases the information
carrying capacity of a fiber [1]. When there arerenthan just a few (2 or 3) WDM channels, the sysie
referred to as dense wavelength-division multipigxi

If optical signals are to travel over long distagictihe signals tend to fade, or attenuate andean th
case of digital transmission each optical pulseéldeio spread out from the more compact form in tvliic
was transmitted. So it is necessary to use amifi strengthen the signal at intervals. Two tygpeglifier
are used in fiber optics, namely laser-diode angpifand doped-fiber amplifiers for strengthen srgnal.
The gain flattening of Erbium-doped fiber amplifS§EDFA) has been a research issue in recent y&wabs,
the development of high capacity wavelength divisiaultiplexing (WDM) optical communication systems.
For single channel systems, the gain variationoisanproblem [2-6]. However, as the number of cledsn
increases, the transmission problem arises becausmventional EDFA has intrinsic non-uniform gain.
They typically present gain peaking at about 1580amd the useful gain bandwidth may be reducedds |
than 10 nm.

The gain of EDFAs depends on a large number of céeyparameters such as erbium-ion
concentration, amplifier length, and core radiusl @ump power. To increase the gain-bandwidth of an
amplified light wave system several methods candsal but equalizing optical filters operating ascsally
selective loss elements appear to be the bestdztedi
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2. ERBIUM-DOPED FIBER AMPLIFIER (EDFA)

Erbium-doped fiber amplifiers (EDFASs) are piecedibfe that are doped with erbium, an element
that can boost the power of an optical wavelenigitiact, it can simultaneously amplify all the wiamgths
on a given fibre, and it may do so passively (ivéhout electrical power or electronic systems)biem-
doped fiber amplifiers are attractive because efdtease of manufacture and simplicity of coupintg the
fiber link. It has high gain, large bandwidth anévinoise [1], [2].

3. SIMULATION OF DENSE WDM SYSTEM

A binary sequence has used to drive the simulatioght source is CW lasers with external
modulators. The light source is a P-type intrirseniconductor. The predefined compound component fo
EDFA with 10dB fixed gain using manufacturing paeers of OFS HE980 EDF is used. The amplifier unit
consists of EDFA, pump source (co-propagating pimpur case), coupler, and optical filter. The msp
of optical filter here is to equalize gain and autpower over the bandwidth of amplifier, and cami@nally
is called gain flattening or gain equalizing filtek snapshot of the topology is shown in Fig.1. A 6
modulated channels 50GHz spacing with power penméla -15dBm (total power 3dBm) and wavelength
range 1537.4-1562.6 nm is set up as input to ECFA. pump source at 980 nm is co-propagating in EDFA
through the coupler — Optical Multiplexer. Insentitosses of coupler, optical filter, and fiber spi should
be accounted for input and output losses. Forwapdtilosses are set to 0.6dB and output lossesedr®
3.4dB [3]. Various signal analysis blocks are dlsduded to assess the EDFA’s performance. The EDFA
model parameters used in the simulations are Hasgely on data from [7-10].
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Fig. 1 Block diagram of Dense WDM system with EDFA
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Fig. 2 Gain shape of EDFA over the 64-channel Fig. 3 Noise Figure of EDFA over the bandwidth of
bandwidth of 25.2 nm 25.2nm

For EDFA gain calculation Giles parameters simalatmode with data files for gain and loss
spectrum are used that are commercially availalt& @r-doped fiber correspondingly. Pump power of
86mW and EDFA length of 14.5 m are chosen to pmi8 dBm total output power and 10 dB gain average
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across the bandwidth (Fig. 2). The EDFA gain insesawith the increasing wavelength. It is seen ftioen
(Fig. 2) that gain spectrum has high value at wength 1557 nm. The noise figure decreases witle@sing
wavelength. It has an average of 4.2 dB and minimalue at wavelength 1560 nm (Fig. 3).

4. SIMULATION OUTPUT

The power spectrum gradually increases with inéngasavelength. From figure 4(a), it is seen that
optical power spectrum are not equal value overtredwidth 25.2 nm. It is clear that maximum povger
obtained at wavelength 1557nm. Power spectrumlid@n peak-to-peak differences that are very less
difference. Since EDFA has high gain so all signélsbe transmitted but all signal power will béfdrent.
Since signals powers are not equal as shown indfim, so some signal will be faded and this systgtn
contain noises. So it is needed to equalize allggdw the same value. In this paper, a gain flatgeoptical
filter has also been investigated which equalizeclahnnels power to the same level. So a gairefiaiy
optical filter (GFF) is inserted after EDFA blockhe shape of this filter is an inverse of EDFA gsiape
(Fig. 5). Here average loss of this filter acrdes bandwidth is zero since filter’s insertion lés#cluded in
the output loss of EDFA model. Fig. 6(a), Fig. 6@hows optical spectrum and signal shape aftecalpti
filter — now peak-to-peak difference for differamavelengths is less than 0.1 dB and all 64 charimeie
practically the same power.
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Fig. 6 (b) Optical signal in time domain after gélattening optical filter

5. CONCLUSION

A dense WDM system has been demonstrated considegalistic case typically for long haul
systems. It is seen from the optical spectrum, &g) and signal shape, Fig. 4(b) that after thé&&Dt has
about 1 dB peak-to-peak difference. Really, thisresents less difference after amplifier. Gaintdlaing
optical filter has also been used with EDFA whielluces the peak-to-peak difference. The abovetsesul
indicate that such type EDFA is very suitable feanBe WDM system.
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