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ABSTRACT

In this paper we have analyzed free space of
communication system with input as Manche
coded signal affected by atmospheric attenuatir
different values of wavelength. FSO link is anaty
500m range, 20cm receiver diameter and 15mW i
power for different values of wavelength (1491i
1531nm and 1550nm). Values of attenuation
5dB/Km, 20dB/Km, 40dB/Km and 70dB/Km. -
factor and eydeight are calculated for each case.
diagrams are generated to produce the desireds
using OptiSystem tool.
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1. INTRODUCTION

The need of advanced bandwidth is growing tt
days. Very high data rate communication is reqt
that can be presented by FSO and can ange RF
communication in various applications. RF can ¢
data rate of upto many Mbps, but there is a regin
of spectrum congestion, interference and is
connected to license. FSO is a efficient as welligh

Many techniques aréeing looked into by sever
investigators to degrade the tracking trouble.
tracking issue gets more terrible in case of grour
satellite links and intesatellite link

Free Space Optics (FSO) technol-supported
wireless systems are not withoinquiring. These
systems are capable to atmospherical status v

insert errors and can create the system unusab

few timeyperiods. The decrease in free space op

link is mostly due to attention due to water he

distribution due to water drojts (rain, snow, fog etc)
as well as meteorological turbulence like glittexd

beam expanding. Bit error rate execution of a |

link and visibility range is unfavorably moved dice

these. The meteorological turbulence is the m

demolition over FSO liks, which results in variatior

of the acquired signal, badly debasing the exenugi

FSO link. Hence, environment reduces the signi

FSO link in many paths that combine absorpt

diffusion, and scintillation.

The turbulence effects can be reducy the use of

bandwidth access technique, whictas accepted different modulation plans like as binary phasdit:

growing cerebration with modern widopment of the
application New techniques to decrease the restric
of FSO require to be investigated in close futur
take the peak advantage of wireless optical lirtke
FSO also provide options foraund to satellite link
intersatellite link along with the terrestrial lin
Highly accurate tracking system is still needec
observe the optical beam to cut the geometricahég
in FSO links which inturn gains the link interva

keying (BPSK) subcarrier intensity modulatic
moreover it will be at the costs of the pov
efficiencies and bandwidth. By using -Off Keying
(OOK) intensity Modulation (IM) pattern is e
easiest and broadly approved signalling schem
FSO communication systems because of the si
execution. In FSO communication several deals
been completed in the adjusting and growing va
codingand modulation approac
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2. MANCHESTER ENCODING AND
DECODING
Manchester encoded signal is aseful signal

waveform as it exhibits the effects of le
unresponsive and sellocking. Absence of sign
can be efficiently resoluted as the encoded

always expresses minimum one trans per bit. Dr.
G. E. Thomagleclared the concept that logic ‘0’ ¢
be indicated by a positive propagating signal amkl
‘1’ can be denoted by a negative propagating si
depending on IEEE 802.4 standards in 1¢
Manchester encoding technique always perfc
transtion in waveform at centre place of data
cycle. flow of logic ‘1’ or ‘0’ in NRZ waveforn
produces low to high transition or high to
transition individually at boundary of data bit &g

It does not produce big lines of logic ‘1’ or logi®@

value. There is a proficiency of AC coupling

encrypted waveform as this approach does not

transmission of DC value. Logic ‘0O’ chased by aidc
‘0’ indicates the absence of original NRZ data alc
and Logic ‘1’ followed by a logic ‘1’ shows tf
disput in fresh signal. Signal power is free from
data type. Reset signal is maeded in this technig.
It is a very good technique to use on single «
devices such as optical fiber, coaxial cable, EtbE
and Local area networks (LANS).

Manchester etbder deals as edge triggered D
flop and also perform aan XNOR gate as shown
Fig. 1 whose truthtable is given in Tablel and
waveforms for this enabng scheme are shown
Fig. 2.

| Manchester
signal

Data— o Q

Data Manchester
Clock signal

(b)

Fig-1 Manchester encoder (a)flip flop (b) XNOR
gate
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Tablel: XNOR gate truth table for enco

A | B Y VA
0|0 0 1
0|1 1 0
110 1 0
1|1 0 1
Example:  Suppose Input NRZ data

(1111110000110Q@)and clock is (1010101010102
so XOR output will be (010101101001, and
XNOR output wil be (1010100101100,. This
example is represented in F2.
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Fig. 2: Waveforms for Manchester encoding sch

Manchester encoded signal can be decoded by pe
it to XNOR gate withthe same clock input. Fi3
shows decoder diagraand Fig.4 shows waveforms
for decoding scheme.

Manchester
signal . Original
Clock data
Fig. 3: Manchester decoc
Decoding example: From previous examr

Manchester signal is (10101001011(, and clock is
(10101010101019) so XOR output will be
(00000011110013) and XNOR output will bt
(11111100001100Q) which represents the ornal
NRZ data as shown in Fig. 4.
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Fig. 4: Waveforms for Manchester decoding sch

3. PROPOSED DESIGN

In Fig.5initially a user defined bit sequence gener.
having 15 Gbps data rate is used to generate
defined bit pattern alsealled data (110011). Ot
more user defined bit sequence generator havin
Gbps data rate is implemented to generate a «
signal (101010).

-

Ozcillozcops Visualzer !

NRZ Pulsz Generator 2

1
User Defined Bt Szquence Generstor 1 |
Bit rate = 1529 | Bitsls X
1
1

Bit zequence = 110011
::)) Binary NOT I

NRZ Pulzz Ganzrator

_____

Cacillozcaps Visualzer 3

Binary XOR

FS0 Channel
Rangz= 500 m
Attenuation = 5 dB/km

Ozciloscops Visuslzer 2
Fork 1 NRZ Fulse Generator 4
*’“ £ 2 %’:‘ EDFA
Length =5 m
CW Lazer Mach-Zehnder Modulator
Frequency = 1550 nm
Power = 15 mW

{5

EDFA 1
Length=5 m

Recziver aperture diameter =20 om

Then data and clock signals are passed througinyt
XOR component to produce binary output. Now
output ispassed through binary NOT gate to prod
binary value of Manchester signal. This Manche
signal is then converted into electrical signabtigh
NRZ pulse generator. Then this NRZ pulse
modulated with CW laser source by MZM (M-
Zehnder modulator) This modulator converts ti
pulse into optical signal. Optical signal is tf
amplified through EDFA.

Then it is transmitted into atmosphere through |
channel. This part of system completes the traren
section of FSO system. Now at receiver encical
signal is received and amplified through opt
amplifier. Received optical signal is passed thio
Avalanche photodetector and gets converted
electrical signal.

B
[EEEREL ++ BERL"
! BER Anafyzer

I:

Dzzllozcops Visuslzer 4

Fhotodztector ARD

Low Pass Bezzel Fiter Fork N

=T NN +,JE

l MA NaT

Electrical X0R

Osciloscops Visuslzer

Uzzr Defined Bit Szquence Genrator 2
Bit rate = 1529 Bitsls
Bit zequence = 101010

Fig-5: FSO system with Manchester Encoc
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Now the electrical signal is psed through low pas
Bessel filter to eliminate unwanted high freque
noise signals. Here we obtain our Manchester emnt
signal. This signal is transmitted to BER analyixe
calculate properties @actor, eye height and to o
input of electrical XORgate of decoder circuitry. C
the second input of XOR gate, electrical pulse
clock signal is provided. Output signal is pas
through electrical NOT gate where we obtain decc
signal which can be seen by oscilloscope visual
Fork 1x2 makes copyfdhe input signa
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Fig. 10Decoded data sigr

4. SIMULATION RESULTS

All FSO systems are simulated at 15 Gbps datato:
determine the Qactor and eye height for differe
values of wavelength under different values
attenuation. In this analysis range is kept corisah
500 m receiver diameter at 20 « Results for
different wavelengths under different clima
conditions are shown below

Table 2Simulation results at 1491 nm waveler
Input power = 15mW, Range = 500 m, Rece
diameter = 20 cI

" 5 267.3t | 0.0047
:DD =] TOOo p s00 p a00 p 1n 20 1457( 00016
Time (s) -
Fig. 8 Transmitted Manchester sig 40 63.7i 0.0003
70 7.82 0.0019
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Table 3 Simulation resis at 1531 nm wavelenc
Input power = 15mW, Range = 500 m, Rece
diameter = 20 cm

5 400.23 0.334
20 214.83 0.314
40 68.48 0.269
70 8.67 0.068

Table 4Simulation results at 1550 nm waveler
Input power =15mW, Range = 500 m, Recei
diameter = 20 cm

5 420.69 0.333
20 194.14 0.304
40 63.22 0.194
70 9.41 0.011

Gragphical representation of Table 2, 3 an are
shown below:

450
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Fig. 11 Q factor comparison for diffent wavelengt
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Fig. 12Eye height comparison for differe
wavelength

5. CONCLUSIONS

FSO applications, with their strength in produc
high data rate and price effective opti
communications, are among the most efficient

promising methods to @fiinate the limitations c
contemporary communication devices and fulfill

highly increasing demand for higher spt
information sharing. FSO communication systen
designed with Manchester encoded signal as an

signal. This system is analyzed ur different values
of atmospheric attenuation such as 5 dB/Km,
dB/Km, 40 dB/Km and 70 dB/Km. FSO system
simulated at all attenuation factors for differ
wavelength.
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