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Abstract 

Optical correspondence for different access has turn into the standard for scientists as 

the utility rate in optical correspondence these days is expanding quickly. As different 

gets to, the more clients uses the system, date rate, limit and security have turn into the 

discriminating issue for the optical framework. The development of remote 

correspondence with code-division multiple access (CDMA) system have persuaded the 

joining of CDMA method into optical system, as it is substantially more alluring since it 

permits different users in a local area network (LAN) environment to get to the same fiber 

channel non concurrently at all times. Besides, the power of CDMA method in remote 

system is yet to demonstrate that OCDMA offers security preferences over other various 

access frameworks by keeping up the nature of administrations. In this paper, the study 

on OCDMA is in light of exhibiting an analysis on Optical Spectral-Amplitude Code 

(SAC) OCDMA organized with uniform fiber Bragg gratings. It shows a three-clients 

SAC-OCDMA For  three-client SAC-OCDMA system working at 1550 nm wavelength 

with 622 Mb/s information rate and 10 Gchip/s chip rate, the greatest suitable 

transmission separation for a bit mistake rate (BER) < 10-9 at 50km SMF utilizing RZ 

group [8]. 
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I. Introduction 

Vast limit, high velocity are currently sought after in correspondence with optical 

systems which permit numerous clients to have the same optical fiber transmission 

capacity. Among various access strategies, optical code division multiple access 

(OCDMA) is getting more alluring in the field of every single optical correspondence as 

numerous clients can get to the system non concurrently and all the while because of the 

abnormal state of transmission security, huge transfer speed, and low lessening and it can 

subsequently encourage numerous administrations, for example, astounding feature 

transmission  OCDMA is a multiplexing method by which every correspondence channel 

is recognized by a particular optical code as opposed to a wavelength or a period 

openings. An encoding operation optically changes every information bit some time 

recently transmission. At the beneficiary, the opposite translating operation is obliged to 

recoup the first data [1].The encoding and unraveling operation alone constitute optical 

coding. Among a few sorts of OCDMA frameworks, spectral amplitude coding scheme 

pulls in expanding interest on the grounds that multiple access interference (MAI) can be 

wiped out. In such a framework, the optical range is sufficiency coded by an alternate 

code for every channel to create the OCDMA signals. The incomprehensible source 

shows up as a decent contender for SAC as it is naturally broadband, an important normal 

for SAC. 
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Figure 1. Basic Block Diagram of OCDMA 

An OCDMA framework for every client can be depicted by an information source, 

containing the information that will be sent, trailed by an encoder and afterward a laser 

that maps the sign from electrical structure to an optical heartbeat arrangement. At the 

recipient end, an optical correlator is utilized to concentrate the encoded information. 

Numerous endorsers transmit information at the same time. Every client has its own 

particular codeword, which is roughly orthogonal to all other code words. The encoded 

information is send to the N*1 star coupler, from where the optical channel brings the 

sign through the optical fiber and couples to a 1*N coupler and show to all hubs. All 

clients encoded information are then included chip by chip and the outcome, which is 

known as the superposition, are sent over the channel. The vicinity of the light heartbeat 

speak to the twofold bit '1'and the unlucky deficiency of the light heartbeat speak to the 

double bit '0'.The individual beneficiaries comprising of optical correlator consistently 

watch the superposition of all approaching heartbeat transmission and recuperate the 

information from the comparing transmitter This is finished by connection between the 

approaching flag and put away duplicates of that client exceptional grouping. The 

correlator will give a top, if the approaching stream of optical heartbeats contains the 

exceptional grouping and the vicinity of different clients will be considered as noise. The 

translating procedure is refined by utilizing optical relationship. The collector performs a 

period connection operation to identify just the particular fancied codeword. 

 

II. System Description 

The optical yield of a broadband optical source is digitally regulated by the client 

information signal utilizing Mach–Zhender modulator. The recurrence parts of the 

balanced optical sign are encoded by specifically transmitting them as per a mark code. 

Three uniform fiber Bragg gratings (FBGs), having the same data transmission and 

distinctive Bragg wavelengths, are utilized to get the three mark codes, one to every 

client. The tweaked yield signals from the optical modulators are joined utilizing a 3:1 

optical combiner whose yield is dined into the fiber. A routine (standard) single mode 

fiber (SMF) is utilized at the transmission connection between the transmitter and 

collector. The optical force toward the end of the transmission connection is part into 

three sections utilizing a 1:3optical splitter, each relates to one client. The client optical 

sign is then part to two segments utilizing 1:2 optical splitter. 
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Figure 2. SAC OCDMA in Opti System 

III. Methodology 

SAC OCDMA 

We have utilized SAC OCDMA to stifle the limit of OCDMA which is Multiple 

Access Interference (MAI).Among a few sorts of OCDMA frameworks, spectral 

amplitude coding (SAC) plan draws in expanding interest in light of the fact that multiple 

access interference (MAI) can be disposed of. In such a framework, the optical range is 

plentifulness coded by an alternate code for every channel to produce the OCDMA 

signals. The indiscernible source shows up as a decent possibility for SAC as it is 

inalienably broadband, an essential normal for SAC. Consequently, SAC–OCDMA 

framework was proposed as a result of its capacity to take out the impact of MAI by 

utilizing codes with altered as a part of stage cross-relationship. As of late, SAC plan of 

OCDMA has been acquainted with wipe out the MAI impact and protect the 

orthogonality between clients in the framework. The SAC–OCDMA frameworks allot one 

extraordinary ghastly plenty fulness codeword for every system client to code the 

sufficiency of light source range. Commotions existing in the SAC–OCDMA frameworks 

incorporate shot commotion, phase-induced intensity noise (PIIN), warm clamor, etc. 

 

IV. System Analysis 

Table 1. Simulation Parameters 

       Parameter       Value 

Operating wavelength 

region 
1550nm 

Signal bit rate  622mbps 

Signal Format RZ 

Fiber length 50KM 

Receiver filter 

bandwidth 

0.65 bit rate = 130 

MHz  

Photodiode quantum 

efficiency  

1 

Optical Modulator 

extinction ratio 

30 dB 

 

V. Results and Discussions 

The received eye diagram of user1 after 50 km transmission is shown in Figure 3. Note 

that the eye diagram is almost opened which insures low bit error rate (BER). The BER is 

found to be 1.29 * 10
-9

 and this is to be compared with 10-9 which is used as the 

maximum allowable value in optical communication system. 
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Figure 3. Eye Diagram of User 1after 50km Transmission 

 

Figure 4. Eye Diagram of User 2 after 50km Transmission 

Now in Figure 4, the received eye diagram of user 2 after 50 km transmission is shown. 

Note that the eye diagram is almost opened which insures low bit error rate (BER). 

The maximum allowable transmission distance for a bit error rate (BER) < 10-9 is 

about 50km and this is to be compared with 10-9 which is used as the maximum 

allowable value in optical communication system for user 3 as shown in Figure 5. 

 

 

Figure 5. Eye Diagram of User 3 after 50km Transmission 
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The graphical representation of transmission of the two different fibre lengths i.e., 

30km and 50km for three different users respectively as shown in Figure 6, shows the 

variations in the BER, the BER as a function of fiber length for the three users. 

 

 

Figure 6. Variation of BER with Fiber Lengths 30km and 50km 

VI. Future Work 

In future, the performance of SAC OCDMA can be analysed by considering the other 

photodetector impairments like surface leakage current and dark current. Also, suitable 

encoder/decoder architecture can be designed for the proposed codes like one 

dimensional, two dimensional codes. Further, these codes can be tested for use in wireless 

optical system. 

 

VII. Conclusion 

The execution of SAC-OCDMA system working with 622 Mbps information rate and 

10 Gchip/s chip rate has been researched to address the impact of transmission through a 

solitary mode fiber of length 50KM utilizing RZ format. The greatest permissible 

transmission separation for a bit error rate (BER) < 10-9 is around 50km. Besides, SAC-

OCDMA coordinates Optical coding strategies to build the quantity of supporters and the 

security levels of the system. The outcomes demonstrate that the execution of fiber optic-

based SAC-OCDMA system can stifle t he MAI due to low bit rate and high Q factor. 
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