
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 07, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 29 

Analysis of Redemption in Chromatic Dispersion & Bit Error Rate at 

Various Power Levels over 200 Km Fiber Optic system 

Shefali Singh1 Manoj Kumar Gautam2 
1Research Scholar 2Assistant Professor 

  1,2Department of Electronics & Communication Engineering 
1,2Rewa Institute of Technology, Rewa, India 

Abstract— In the present scenario there is an increasing 

demand for high speed internet which requires more capacity 

and regress networking system [1]. that’s why we move 

towards optical communication. WDM system have the 

potential to transmit multiple signal simultaneously but the 

quality of light degrade when the length of fibre increases 

Chromatic dispersion is very serious issue for communication 

engineers the pulse gets broader and broader with increasing 

the length of fiber which cause inter symbol interference 

[2](ISI).Fiber grating is chosen as important component to 

compensate the dispersion in optical communication system 

In this  we analyze the impact of various power levels over 

200 km fiber optic link. For this first we analyze which 

encoding is used for the simulation. The paper is analyzed and 

simulate the impact of laser power intensity over optical fiber 

link of 200km.This paper also analyze the impact of length of 

optical fiber on the BER and Q- factor. 
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I. INTRODUCTION 

Grating is very important element in WDM system. It is used 

to combine and separating individual wavelength. Grating is 

a periodic perturbation in a material of fiber. This variation in 

material led to reflection and transmitting light in desired 

direction depend upon the wavelength. Fiber Bragg grating is 

a periodic perturbation of refractive index along the fiber 

length. The technique is based on the observation that 

germanium doped silica fiber exhibits high photosensitivity 

to ultraviolet light [3] This means that one can induce a 

change in the refractive index of core by exposing it to 

ultraviolet radiation. By using standard grating equation 

given by 

Ʌ (sinθi − sinθd) = mλ 

Where Ʌ= period of grating,  

m= order of grating and λ= operating wavelength. 

Let λ being the wavelength of the ultraviolet light 

λuv. The maximum reflectivity R of the grating occurs when 

the Bragg grating condition holds at a reflection wavelength 

Bragg where 

λbragg = 2Ʌneff 

neff is the mode effective index of core. 

 
Fig. 1.1: Fiber Bragg Grating 

Line coding techniques can be divided into three 

broad categories: Unipolar, Polar and Bipolar, as shown in 

Fig. 4.3 

 
Fig. 1.2:  Three Basic Categories of Line Coding 

Techniques 

A. Unipolar 

In unipolar encoding technique, only two voltage levels are 

used. It uses only one polarity of voltage levels[4]. In this 

encoding, the bit rate same as data rate. Unfortunately, DC 

component present in this encoded signal and there is loss of 

synchronization for long sequence of 0’s and 1’s. It is simple 

but obsolete. 

B. Polar 

This encoding technique uses two voltage levels – one is 

positive and the other one negative. Four different encoding 

schemes are  

C. Non Return to Zero (NRZ) 

The most common and easiest way to transmit digital signal 

is to use two different voltage levels for the two binary digit. 

Generally, a negative voltage is used to represents one binary 

value and a positive voltage to represents the other. The data 

is encoded as the presence or absence of a signals transition 

at the beginning of the bit time. As given in the figure below, 

in NRZ encoding, the signal level remains same throughout 

the bit-period. There are two encoding schemes in NRZ: 
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NRZ-L and NRZ-I [5-8]. The advantages of NRZ coding are 

as follows. It detecting a transition in presence of noise is 

more reliable than to compare a value to a threshold. NRZ 

code is easy to engineer and it makes efficient use of 

bandwidth. 

 
Fig. 1.3:  Signal spectrum of NRZ signals 

The spectrum of the NRZ-L and NRZ-I . As we see 

that most of the energy is concentrated between 0 and half the 

bit rate. Here the main limitations are the presence of a dc 

component and the lack of synchronization capability. When 

we get long sequence of 0’s or 1’s, the receiving side will fail 

to regenerate the clock and synchronization between the 

transmitter and receiver clocks will fail. 

D. Return to Zero (RZ) 

To ensure synchronization, there must be a signal transition 

in 

1) Biphase  

To overcome the limitations of NRZ encoding, we use 

biphase encoding techniques. Manchester and differential 

Manchester. In Manchester coding the mid-bit transition 

works as a clocking mechanism and also as data. 

In the standard Manchester coding transition is at the 

middle of each bit period. A binary 1 shows a low-to-high and 

a binary 0 shows a high-to-low transitioning the middle. 

Differential Manchester, for synchronization, inversion in the 

middle of each bit is used. The encoding of a 0 is represented 

by the presence of a transition both at the beginning and at the 

middle and 1 is represented by a transition only in the middle 

of the bit period. The bandwidth required for the biphase 

techniques are greater than that of the NRZ techniques, but 

due to the predictable transition during each bit time, the 

receiver can synchronize properly on that transition. In 

biphase encoded signals have no DC components Manchester 

code is now widely accepted and has been specified for the 

IEEE 802.3 standard for base band coaxial cables and twisted 

pair CSMA/CD bus LANs. The Bipolar AMI uses three 

voltage levels. Unlike RZ, the zero level is used to represents 

a binary 0 and a binary 1’s is represented by alternating 

positive and negative voltages 

II. IMPACT OF DIFFERENT ENCODING SCHMES OVER BER 

WHEN INPUT POWER IS KEPT CONSTANT 

 
Fig. 2.0: Layout of Optical Fiber Link for 200 Km 

 
Fig. 2.1: Eye Pattern at 10 dbm Input Power over 200 km 

Fiber Link with NRZ Encoding 

 
Fig. 2.2: Eye Pattern at 20 dbm Input Power over 200 km, 

Fiber Link with NRZ Encoding 
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Fig. 2.3:  Eye Pattern at 10 dbm Input Power Over 200 km 

fiber link with RZ encoding 

 
Fig. 2.4: Eye Pattern at 20 dbm Input Power Over 200 km 

Fiber Link with RZ Encoding 

From the eye pattern it is clear that, At the power 

level of 10 DB and 20 db we get minimum BER and high 

quality factor with NRZ encoding but at a power level of 20 

db we get less BER with RZ encoding. The whole simulation 

is performed over 200km fiber optic link. Hence form the 

above simulation it is concluded that at low power level NRZ 

encoding is preferred but at high power level RZ is used to 

get minimum BER and high quality factor. it is concluded that 

when the input power increases the quality factor also 

increases and BER decreases. The simulation also shows that 

at low power level NRZ encoding is preferred but at high 

power level RZ is used to get minimum BER and high quality 

factor. The simulation of transmission system may be 

analyzed based on parameter such as Quality factor (Q-

factor), Bit error ratio (BER) and Eye height. Hence the 

adverse effect due to non-linearity is managed and therefore 

BER performance is improved when the input launch power 

increases. That’s why in this paper we utilize NRZ encoding 

scheme. 

III. SIMULATION PARAMETER 

Fiber parameter SMF DCF 

Length(in Km’s) 200 km 24 km 

Dispersion 

(ps/Km/nm) 
16 ps/nm/km -80 ps/nm/km 

ReferencWavelength 1550 nm 1550 nm 

Loss(Dbm) 0.2 db/km 0.6 db/km 

Sequence length 128 bits 

Sample per bit 64 

Bit rate 40e+009 

Table 1: Simulation Parameter for SMF & DCF 

IV. ANALYSIS OF INTENSITY MODULATED CARRIER WAVE 

WITH NRZ ENCODING AT DIFFERENT POWER LEVELS 

In WDM system BER is important parameter which decide 

the quality of optical fiber link [9-11]. In my thesis I analysis 

the effect of input launch power on BER and quality factor 

while passing through the SMF of length of 200km.for doing 

this we use a Optisystem 13 simulator to analyze the effect of 

BER and Q- factor on signal performance at various power 

level. 

 
Fig. 4.1: Layout of Fiber Optic Link Using Dispersion 

Compensation over 200 km Link 

 
Fig. 4.2: Eye Pattern at 5 dbm Input Power over 200 km 

Fiber Link with NRZ Encoding 
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Fig. 4.3: Eye Pattern at 10 dbm Input Power over 200 km 

Fiber Link with NRZ Encoding 

 
Fig. 4.4: Eye Pattern at 20 dbm Input Power over 200 km 

Fiber Link with NRZ Encoding 

The different group velocities of the frequency 

component of the pulse cause it to broaden as it travels along 

a fiber [12]. This spreading of group velocity is known as 

chromatic dispersion or group velocity dispersion (GVD). 

SMD generally suffered from waveguide dispersion [13-14]. 

The rate of change of optical phase with respect to optical 

frequency is called group delay. Also the rate by which group 

delay is changed with respect to optical frequency is called 

chromatic dispersion. By comparing the results at 5db, 10db 

and 20db it is clear that the Q- factor increases as a function 

of input launch power as shown in figure.The graph show that 

as the input launch power increases Quality factor also 

increases 

 
Fig 4.5: Graph between Input Launched Power and Q Factor 

We can compare the quality factor and bit error rate 

by varying the length of optical fiber while the input launch 

power kept at 10 dbm. So it is clear from the Figure that Q-

factor depends upon the length of fiber. When length of fiber 

increases, Q–factor decreases and also BER increases 

 
Fig 4.6: The Degradation of Quality Factor with Respect to 

Fiber Length 

V. CONCLUSION 

In this Paper it is analyzed and synthesized that when the 

input power increases the quality factor also increases and 

BER decreases. The simulation also shows that when length 

of fiber is varied and input power is constant then BER 

continuously degraded. Hence it is proved by the simulation 

that when length of fiber increases BER increases and Quality 

factor reduces. 
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