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Abstract— For high capacity transmission such as broadband 

we require high speed. Therefore a combination of radio 

frequency with optical fiber is proposed known as radio over 

fiber. [1, 2] With the advent of this technique the system cost 

reduces because there is no need to design uplink and 

downlink. The application of radio over fiber includes cable 

television, network design, and uplink and downlink design 

and in satellite base station. In this paper, we design a Radio 

over fiber communication link with suppressed carrier 

amplitude modulated RF signal. After modulation signal is 

transmitted to the optical fiber of 50 km. For simulation 

Optisystem 13 is used. The results are compared and 

analyzed with the help of eye pattern generated by the BER 

analyzer. The input and output optical spectrum is studied 

with the help of optical analyzer whereas the RF signal is 

analyzed with the help of RF analyzer. 
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I. INTRODUCTION 

In radio over fiber system, we can utilize optical cable for 

transmission purpose incorporate with the radio signal. It 

combines the advantages of wireless radio system and 

optical communication system. In this technique light is 

modulated by radio signal and after modulation it is 

transmitted over a communication link generally an optical 

fiber link. The application of radio over fiber includes cable 

television, As shown in figure Different base station are 

connected with the central station with optical fiber. The 

base station converts the optical signal into electrical signal 

and electrical signals into optical signals. The transmitter 

and receiver are connected in the base station via antenna 

which transmit or receive the signal. All the signal 

conditioning like modulation and demodulation is 

performed by control station. 

Radio over fiber technology is breakthrough in the 

field of optical communication. It is some time as known as 

intermediate frequency over fiber. If the frequency of input 

Radio frequency signal is greater than 10 GHz than it is 

known as RF over fiber whereas when input frequency is 

less than 10 GHz it is known as IF over fiber. In both 

systems high frequency radio signal is modulated with light 

signal generated by coherent laser sources. At the 

transmitter side, this modulated light is transmitted to the 

optical fiber. At the receiver side, the optical signal 

containing RF frequency is converted into electrical signal 

at different base station. Hence this architecture reduced the 

transmitter and receiver design cost as they don’t require an 

up/down converters. network design, and uplink and 

downlink design and in satellite base station. This is so 

called radio over fiber when it is used for wireless 

communication. In the proposed work the Radio over fiber 

link is designed and the results are compared by analyze the 

impact of photo detectors on the BER and Quality factor. 

For simulation Optisystem 13 is used. The results are 

compared and analyzed with the help of eye pattern 

generated by the BER analyzer. BER is the ratio of number 

of bit received incorrectly to the total no. of received bit. For 

optical communication BER of 10-9 or less is recommended. 

II. BLOCK DIAGRAM OF PROPOSED MODEL 

Figure show the block diagramm of proposed work.In this 

work we utilised a sine generators.The first sine generator 

operate on the frequency of 10 GHz and other is on 15 GHz 

.The signal from sine generator and pulse generator is 

multiplied and than the two multiplied signal is recombined. 

For modulation these recombined signal is applied to the 

modulator. 

 
Fig. 1: Block diagram of proposed model 

The linb mach zehnder modulator is used to 

modulate the incoming RF signal with the laser output.The 

CW laser are operated at 193.1 THz. After modulation the 

signal is transmitted to the optical fiber of 50 km. For 

dispersion compensation we utilized an EDFA just after the 

optical fiber having attenuation of 0.6 db. This amplified 

signal is fed to the filter. Bessel band pass filter is used to 

filter the incoming signal into RF range. The data source is 

converted into NRZ or RZ format and is used for multiple 

channels.  Data source and CW laser are fed into the mach-

zehnder modulator. Mach-zehnder modulator control 

amplitude and intensity of light beam. It can be supported, 

high extinction ratio, low insertion loss, high speed data 

transmission.  

In long distance transmission dispersion occur into 

fiber, thus compensating these dispersion losses we use 

different dispersion compensation scheme. In which an 

EDFA added after 50km SMF to compensate for the linear 

losses. The EDFA is the most important component in fiber 

optic communication systems operates in the band of 1450 

nm and it can amplify the wavelength in the region of 1.5 

µm. The gain of EDFA is 12.8 db A silica fiber doped with 

erbium known as erbium-doped fiber amplifier. The 

operation of EDFA limited to 1530nm to 1560nm region. 

The active medium in an optical fiber amplifier consist of 10 

to 30m length of optical fiber that can be lightly doped with 

erbium(er). 
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After filtration signal is again amplified and 

applied to photo detector. In this work we used PIN and 

APD photo diode both having the responsibility of 0.1.the 

converted electrical signal is than demodulated and the 

required RF signal are regenerated. Optical receiver is 

consists of a photo detector, low pass filter, BER Analyzer 

show in figure below.PIN detector is used, because APD 

detector has high sensitivity and costly as compare to PIN 

detectors.  Optical receiver firstly converted optical signal 

into electrical current. The current generated by photo 

detector could be very weak and is adversely affected by the 

random noise associated with the photo detection process.  

The Demodulator has the cut of frequency of 1GHz and 

base frequency of 20 GHz. 

After demodulation, the Results are analyzed with 

the help of BER analyzer which directly generate the eye 

patterns by compared the previous bit error rate with the 

current bit error rate and generates the result in the form of 

eye pattern. To analyze the simulated model we used three 

types of analyzers they are optical spectrum analyzer, 

electrical or RF spectrum analyzer and BER analyzer. Fig 3 

depicts the output of input RF spectrum analyzer which 

clarly represent that the operating optical frequency is 193.1 

THz. The spectrum starts from 192.39 THz and stop at a 

frequency of 193.8 THz. In the next section we analyze the 

BER analyzer at the receiver side. 

The EDFA is used as a major component to 

achieve the high gain amplication.In the simulation model 

we utilize a Li nb Mach zehnder modulator. The modulator 

serves two purpose firstly it modulate the incoming RF 

signal with the optical signal generate by the CW laser and 

secondly it suppressed the amplitude carrier signal so that it 

can transmitted through the channel. Optical amplifier 

having the gain of 50 db with a noise figure of 5 db. The 

optical spectrum is use to analyze the optical spectrum of 

incoming ROF signal. Whereas the Rf spectrum is used to 

analyze the RF spectrum of incoming signal.  

 
Fig. 2: Optical spectrum at transmitter side 

III. SIMULATION PARAMETER 

Fiber parameters SMF 

Length(in Km’s) 50 km 

Dispersion (ps/Km/nm) 16 ps/nm/km 

Reference wavelength 1550 nm 

Loss(Dbm) 0.2 db/km 

Sequence length 512 bits 

Sample per bit 32 

Bit rate 40e+009 

Symbol rate 2.5e+009 

No. of samples 16384 

Operating input RF frequency{G1} 10 GHz 

Operating input RF frequency{G2} 15 GHz 

CW Laser frequency 193.1THz 

Laser power( in dbm ) 20 

Table 1: Simulation parameter 

IV. RESULTS AND DISCUSSION 

The input and output optical spectrum is studied with the 

help of optical analyzer whereas the RF signal is analyzed 

with the help of RF analyzer. The results are generated in 

the form of eye pattern. In this paper we used PIN and APD 

photo diode both having the responsitivity of 0.1.to convert 

the optical signals into electrical signals. Below the eye 

pattern are generated for RZ and line encoded ROF signals 

 

 
Fig. 3: Eye pattern for NRZ encoded Rof signal 

for APD diode 

 
Fig. 4: Eye pattern for NRZ encoded Rof signal for PIN 

diode 
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Fig. 5: Eye pattern for RZ encoded Rof signal for APD 

diode 

 
Fig. 6: Eye pattern for RZ encoded Rof signal for PIN diode 

V. COMPARISON OF RZ AND NRZ LINE ENCODED ROF LINK 

WITH PIN AND APD PHOTO DETECTORS 

Parameters 

With NRZ line 

encoding 

With RZ line 

encoding 

APD PIN APD PIN 

Max. Q 

factor 
16.093 18.9127 29.788 20.8454 

Min. BER 
13319e

-058 

4.07976e

-080 

2062583e

-195 

8.3978e

-097 

Eye height 146.9 358.219 119.87 544.737 

Threshold 763.02 171.75 703.97 278.039 

Decision 

inst. 
0.6304 0.303 0.285938 0.749 

Table 1: Comparison of RZ and NRZ line encoded ROF link 

with PIN and APD photo detectors. 
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