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Abstract 

In this paper, the overall performance of OSCM transmission system using dual electrode MZ 

modulator turned into analyzed and investigated by simulation thru using optimism software 

program. The dual electrode z-reduce LiNbO3 MZM makes the usage of two linear 

polarizer’s located before and after it respectively. by way of carefully deciding on the angles 

of the 2 linear polarizer’s, the third order inter modulation and harmonic distortion may be 

suppressed notably. The performance of the device changed into investigated by various few 

parameters which include records fee, optical modulation index, subcarrier frequency, 

section shift difference among branches of dual electrode MZ modulator, fiber length and 

segment of the neighborhood oscillator at the receiver side. 
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INTRODUCTION 

 In fiber-optic transmission gadget, 

transmission ability and distance of optical 

signal are continually essential elements to 

enhance the performance of the fiber-optic 

transmission system. diverse transmission 

technologies had been advanced along 

with Wavelength division Multiplexing 

(WDM), Frequency department 

Multiplexing (FDM) and so on. In order to 

meet high demands at the performance of 

the transmission system [1-3]. Among 

such multiplexing schemes, optical SCM 

has been proposed as one of the 

transmission techniques that gives better 

overall performance to the fiber optic 

transmission machine. 

 

Optical Subcarrier Multiplexing (OSCM) 

is a way for multiplexing many one of a 

kind fiber optics-based verbal exchange 

links into a single uplink fiber [4-5]. SCM 

follows a different method compared to 

WDM. In WDM a terahertz optical 
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provider is modulated with a baseband 

signal of commonly hundred of Mbit/s. In 

an SCMA infrastructure, the baseband 

records are first modulated on a GHz 

extensive subcarrier that is eventually 

modulated within the THz optical carrier. 

This manner every sign occupies a one of 

a kind portion of the optical spectrum 

surrounding the centre frequency of the 

optical service. on the receiving aspect, as 

normally takes place in a industrial radio 

service, the receiver is tuned to the correct 

subcarrier frequency, filtering out the other 

subcarriers. 

 

Transmission of optical subcarrier 

multiplexed sign through an optical fiber 

might also create a substantial power 

penalty at the receiver due to the effect of 

fiber chromatic dispersion [6-8]. when 

such signal is modulated with the aid of a 

dual electrode MZ modulator, with a 

purpose to drastically improves the system 

immunity to chromatic dispersion, as well 

as being extra spectrally green. suppose 

that an optical provider transport two RF 

providers at f1 and f2. Due to the non 

linearity traits of modulation each 

harmonic distortion (HD) and inter 

modulation distortion (IMD) are 

generated. commonly IMDs are arise at 

2f1±f2 and 2f2±f1 i.e. the third order 

IMDs are usually greater negative to the 

RF vendors. so that you can reduce such 

non linearity, a linearised dual electrode 

MZM has been proposed. This technique 

makes use of DC biasing at quadreture, in 

order that both TE and TM mode have 

exact contrary slope, that are used for the 

cancellation of 3IMDs.The goal of this 

task is to analyze the performance of 

OSCM transmission system by way of 

using a dual electrode MZ modulator. a 

few alternatives of the overall performance 

parameter are accomplished primarily 

based on the great of the detected 

baseband sign. 

 

Linearized dual Electrode MZ-

Modulator 

The linearized twin electrode MZM 

includes linear polarizer. the primary 

linear polarizer is adjusted to an attitude of 

„α‟ with admire to z-cut LiNbO3 MZM 

even as 2nd linear polarizer is adjusted to 

an perspective of „β‟.when the optical sign 

enters to the modulator through first linear 

polarizer which is ready at an attitude „α‟ 

with recognize to z-axis, this could excite 

both TE and TM modes. both of those 

modes are modulated to one-of-a-kind 

modulation depth. in the different word, 

the z-(TM) axis will convey greater 3-

IMD, whilst the x-(TM) axis will convey 

less 3-IMD.The optical sign is then handed 

to 2d linear polarizer i.e. set to an angle „β‟ 
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with respect to z-axis. Those angles are 

associated with every different, so they'll 

be decided on in the sort of fashion so that 

you can maximize the RF subcarrier and 

suppress the three-IMD.by using carefully 

choosing α and β of the two linear 

polarizer, the blended three-IMD from two 

arm of the dual electrode MZM may be 

cancelled. The RF sign is carried out to the 

electrode,which might be 900 phase 

shifted from every different.  

 

Fig.1: Linearized dual Electrode MZM 

 

Experimental Setup 

A block diagram for implementation of a 

unmarried channel OSCM transmission 

gadget employs twin electrode MZM as 

proven in discern 2. The digital facts bits 

are generated by means of pseudorandom 

wide variety generator. This facts changed 

into then dispatched to the BPSK 

modulator, where it turned into up 

converted to 2GHz with the aid of 

blending it with the 2GHzmicrowave 

subcarrier.  

 

Fig.2: Simulation block diagram 

 

in this machine BPSK is used as RF 

modulation layout. It entails switching the 

phase of a sinusoidal sign in accordance 

with the incoming records. One essential 

function of PSK sign is that, envelopes 

turn out to be constant at some stage in the 

transmission of the sign that avoids the 

effect of amplitude non linearity [9]. The 
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microwave subcarrier signal generated 

from BPSK modulator changed into 

applied to the upper arm of MZM. A 

mixture of the 90
o 

phase shifted 

microwave subcarrier signal and a ground 

signal is fed to the decrease arm of the 

MZM. A CWlaser is used which generates 

optical vendors that will deliver the 

multiplexed signal through the same old 

single mode fiber. One important 

characteristic of SMF is that it is able to be 

used for lengthy distance communication 

due to low attenuation, higher bandwidth 

and low dispersion. at the receiver side, the 

transmitted optical sign turned into 

detected and converted to RF area by the 

photograph detector. Three inputs BPSK 

demodulator is used inside the receiver 

side out of which one input is coming from 

image detector, which contains the RF 

subcarrier sign and the alternative are 

clock signal and sinusoidal signal. The 

clock sign determines the on the spot of 

time over which the signal is sampled in 

BPSK demodulator wherein as the 

sinusoidal wave generator presents the 

reference electrical provider for the 

demodulation manner. Coherent detection 

is takes location at the receiver side, which 

requires that the microwave subcarrier sign 

in the demodulation must be adjusted to 

have the same section of the only in the 

MZM. This requirement reasons 

complexity at the demodulator side. Any 

phase mismatch reasons sign distortion 

and occasionally it is very difficult to get 

better the sign on the receiver output [10]. 

ultimately the baseband signal is passed 

thru LPF that is used to easy out the data 

circulate and filters the undesirable 

sidebands. the electrical scopes, electric 

energy meters and BER estimator are used 

for the analysis and look at the simulation 

results. The device has been constructed 

by way of considering the fallowing 

parameter as shown within the fallowing 

table.1 

 

Table 1:Simulation Specification Of 

OSCM Transmission Machine 

 

RESULTS 

Facts Charge 

For high speed data transmission and to 

keep away from the impact of chromatic 
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dispersion, we have to choose an 

acceptable stage of statistics charge within 

the variety among zero.2Gbps to 3Gbps. in 

this experiment the facts charge was 

constant at zero.622Gbps. Chromatic 

dispersion is surprisingly relies upon on 

information price and its impact is 

inversely proposal to facts rate. The 

fallowing discern.3 shows the connection 

among BER and statistics price of the 

transmitted sign. From the fig we found 

that at a piece rate of two Gbps, the BER 

of the detected sign may be very high. that 

is due to the fact the subcarrier frequency 

is maintained at 2GHz. whilst the bit price 

is same and extra than half of  2GHz, then 

we can't capable of get better the authentic 

signal because the signal itself is distorted 

and the useful statistics is clear out. but 

when the bit rate is identical and much less 

than half of 2GHz, then we are able to 

effortlessly get better the original signal 

with none complexity.  

 

Segment Shift Throughout Hands Of 

MZ Modulator 

Whilst we're biasing the MZ modulator 

nicely at quadreture, the optical single side 

band signal is received. If the section 

distinction among two RF signal is 

accelerated then distortion will create in 

single aspect band signal. meaning if we 

increase the phase shift from 90
o 

 to 180
o
, 

then the optical strength of the present 

unmarried aspect band will decreases 

where because the optical electricity of 

every other facet band is step by step 

increases. So we will say that at a phase 

difference of 1800 we can get DSB sign 

with suppressed carrier. The DSB signal 

calls for transmission bandwidth same to 

twice the message signal bandwidth. One 

half of the transmission bandwidth is 

occupied by means of decrease facet band 

where as the other half of is occupied by 

means of higher facet band. both the 

sideband are uniquely related to every 

other by means of distinctive feature of 

their symmetry and incorporates the same 

statistics, so as opposed to transmitting 

DSB-SC if we're transmitting SSB-SC, 

then no information is misplaced. this may 

attain when the segment shift between the 

2 hands of MZ modulator is maintained at 

a phase shift of 90
o 

. The fallowing figure 

suggests the changes of peak optical 

energy of the decrease side band while the 

segment shift turned into varied from

90
0 

to 180
0 
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Fig.3:Optical peak electricity vs. segment 

shift. 

 

 

Fig.4:quality thing vs. phase of local 

carrier  

phase of the local oscillator 

on the receiver facet the acquired sign is 

accelerated with local provider at positive 

subcarrier frequency. a fixed of section of 

local oscillator is various from 0rad to 

2.2rad with the intention to get microwave 

subcarrier nicely at the receiver facet. The 

fallowing determine.6 indicates that the 

provider section of one.2rad quality suits 

with the phase at which the subcarrier 

frequencies are transmitted on the 

transmitter side and as a result produce the 

higher first-class of acquired signal. For a 

neighborhood provider segment of 

two.8rad, the excellent element of received 

sign may be very low because of the 

mismatch between the phase of transmitted 

subcarrier frequency and the section that is 

extended from the neighborhood oscillator 

at the receiver side.  

 

CONCLUSION 

Essentially the objective of this paper is to 

analyze the overall performance of OSCM 

transmission gadget with the aid of the 

usage of twin electrode MZ modulator. 

Optimization of gadget performance may 

be completed by using making tradeoffs 

among some important performance 

parameters of the components. The 

parameters which have been considered on 

this project are statistics price, OMI, 

subcarrier frequency, segment shift across 

the hands of MZ modulator, phase of the 

local oscillator. There are still a lots of 

performance parameters that may be 

considered for you to in addition improve 

the overall performance of OSCM 

machine. 
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