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Abstract- The contemporary world is a world of the web, which need more storage and connectivity in order to modernize the 

globe. As a result, we are moving toward fiber optics. When it comes to optoelectronics, presence of defects is the most significant 

stumbling block for excellent optical channels. Either a compensatory approach [1, 2] or electronic distribution compensating can 

be used to minimize chromatic dispersion. In this study, we compare rz and nrz line encrypting across a 40-gigabit-per-second 

system. On the basis of bit errors rates and parameter, two alternative modulation styles are tried to compare: non-return-to-zero 

(nrz) and return-to-zero (rz). The 40 Gbps transmission is sent across a single mode fiber over a distance of 200 kilometers. 
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I. INTRODUCTION 

Fiber optic transmission is revolutionizing the 

telecommunications sector and is also a critical component of 

data connectivity. The first low-loss optical fibers for 

transceivers were created in the 1970s. The first nodes are 

connected system, with a length of 0.5 mm and a high 

bandwidth of 45 Mbps, was built after that. After the 

introduction of Wdm networks in optoelectronics, which 

offers a path towards the useable bandwidth of optically pane 

to obtain data speed, structure and structure of optical fiber 

became vital for effective transmission utilizing optical fiber. 

As a result, investigating the impact of inhomogeneity and 

transmit properties on fiber optic cable is required. Before 

optical data is sent across fiber optic cable, these qualities are 

examined. Basic optical technology is discussed in this study 

by Ghafour Amouzad Mahdiraji et al. It covers advanced 

modulation formats such as RZ, MDRZ, and DRZ, as well as 

multiplexing approaches in optical devices. An evaluation of 

several modulation techniques is presented in this work. 

 

 
 

Fig. 1: Various coding approaches 

 

 

The length of fiber is rising to meet the growing demand for 

high-speed internet. However, as fiber length rises, presence 

of defects increases as well. The optical coding structure is 

also another crucial component. The state's performance and 

productivity, moving materials, and diffraction tolerances are 

all determined by the coded structure. As a result, in a good 

optical electricity network, the chosen code pattern is the first 

and most significant aspect [1, 2]. In terms of a 40 GB/s 

optical transmission system, many coding designs have been 

proposed [3]. Figure 1 depicts several coding strategies. The 

influence of the photosensitive on the signal strength of a 

WDM system with various encoding techniques is 

demonstrated in the following section. The eye map for a 

system with a range of 1550 nm is used to assess the ability. 

The optical signal is detected by a PIN detector, and the 

modulated format employed in this optical system is RZ 

[4].The Q factor is calculated based on the eye pattern, and the 

Q factor is kept as high as feasible based on the quality factor 

signal efficiency. In the next eye patterns, NRZ line 

compression is employed, and photons are detected using 

APD and PIN diodes, accordingly [5]. 

The outcomes of utilizing dispersion compensation fibers 

DCFs were presented empirically with photos in this study by 

Divya Dhawan et al. To reduce the influence of diffusion, 

DCFs with inverse subdivision are utilized [13]. It is their 

location in the relationship that is important. For channel 

estimation, pre, post, and symmetry techniques are used. 

Modulation formats RZ and NRZ are utilized. The inquiry is 

based on a thorough simulation. The contour plots for various 

number of spans provide the results. Since the fascinating is 

bigger, the recompensating system is slightly better than the 

post remuneration policy, although pre correction reduces the 

signal strength more quickly [6]. The Q values in these 
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devices are high when APD diodes are being used and low 

when PIN diodes are also used, as shown in the interferogram. 

When compared to pin diodes, APD phototransistors function 

best with NRZ line encoding. As a result, APD at 1310 nm is 

preferable for NRZ encoding. To turn data into signal, a 

variety of methods are employed. When compared to PIN 

diode, APD has superior efficiency in both RZ and NRZ, as 

seen by the eye shapes. As a result, we favored the APD 

photoelectric [7]. 

 

Simranjeet Singh and colleagues: This document uses a graph 

and a table to show the differences between several 

modulation techniques. In EDFA, Raman amplification, and 

ytterbium amplifier, the results acquired from the simulator 

are examined. The MDRZ system outperforms the CSRZ and 

DRZ methods. Long-distance transmission may be where 

MDRZ shines. [8] Every format's low productivity as its 

length increases. When it comes to Raman amplifiers, CSRZ 

outperforms DRZ. Because it can suppress pulse interaction 

and ghost pulses, MDRZ is very resistant to fiber non- 

linearity. Finally, it is proposed that the MDRZ format is the 

ideal choice for communications across lengthy ranges of 

long distances [9]. 

 

Fig. 2. NRZ altered eye diagram utilizing APD photoelectric 

device 

 

 
Fig.3: NRZ manipulated eye diagram and use a PIN 

photonic setup 

 

Fig.4: RZ modulation of the eye diagram using the APD 

photodiode technology 
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Fig.5: RZ modified eye picture utilizing a PIN diode setup 

 

 

II. LINE ENCODING CHARACTERISTICS 

1. Number of Signal Levels: This corresponds to the number 

of variables used to describe information in a signal, also 

referred as signal levels. To indicate binary code, Figure 2 

displays two input levels, but Figure 3 provides three signal 

strength. 

2. Bit Rate and Baud Rate: Bit rate is the number of bits 

delivered per second, whilst baud rate refers to the number of 

systems includes sent per moment [10].the baud rate may be 

greater than or less than the connection speed, depending here 

on encryption strategies utilized. 

3. The signal may contain zero harmonic components in the 

wavelength of the above after implementing this technology, 

which is called as the d.c element [15]. The presence of a Dc 

offset in a signal wave is undesirable since the Dc output 

doesn't really flow through with a communications network 

device such as a rectifier [11]. This causes signal distortion 

and may result in an error at the output. Excessive power 

losses on the communication line is also caused by the DC 

component. Figure 4 shows RZ modulation of the eye 

diagram using the APD photodiode technology 

4. Signal Spectrum: The interesting field is determined by 

various encoding of data. It's critical to choose the right 

compression technique for the media so that the signal 

experiences the least amount of absorption and deformation 

while being conveyed. 

5. Syncing: For the signal power to be accurately interpreted, 

the bit interval of the receiver must be precisely the same as 

that of the emitter, or within a particular range. If there is a 

mismatch between the two, it may result in incorrect 

perception of the received signal [12]. In most cases, a 

dedicated equipment known as a phase lock loop is used to 

produce and synchronize clock from the received signal. 

Nevertheless, if the received signal is self-synchronized and 

has frequent transitions, we can get it. Figure 5 RZ modified 

eye picture utilizing a PIN diode setup 

6. Implementation Costs: It is preferable to make the 

encryption approach basic enough where it does not have a 

large expense [14]. 

 

III. PRINCIPLE OF RZ AND NRZ CODE PATTERN 

Now the challenge is how to pick the code pattern, thus 

there are certain guidelines to follow. According to the first 

principle, increasing the operation factor of the band 

increases the compact switching pulses [17]. The second 

assumption said that non uniformity sensitivity must 

always be as high as feasible, and the third concept stated 

that the transmission and reception structures should be as 

simple and straightforward. The encoding system's Mach– 

Zehnder modulator (MZM) and the (CW) laser. Figure 6 

shows Block diagram of NRZ. 

Tajinder Kaur et al. propose employing RZ and NRZ 

signaling impulses obtained results from 160Gbps bit rate 

(four channels with data rates of 40Gbps each) in this 

research. Dispersion is controlled using Displacement 

Having to compensate Fibers (DCFs). The 343km distance 

was suits all types using single mode fiber, with Q-factor 

11.60 and bit error rate 1.39x10-31 for RZ format and Q- 

factor 10.13 and bit error rate 1.47x10-24 for NRZ format 

[24]. 

 

 
Fig. 6: Block diagram of NRZ 

 

 

The optical signal surge covers the whole bit-time when 

"„1" is sent in the NRZ; when there is no optic pulse, the 

message is "„0." NRZ may be used at speeds of up to 10 

Gbps. The use of NRZ encoded has a number of benefits, 

including ease of application, cheap cost, and great 

bandwidth efficiency [20] NRZ is used in serial bus 

hierarchy (SDH), vibrational frequency systems, and 

SONET networks. As a result, below is a review of the 

literature on comparative analysis of RZ and NRZ line 

encoding. We selected the NRZ modulation technique 

over 40 Gbps Fiber Optic System Gbps. Because the 

transition between two codes does not return to zero in 

NRZ, it is not suited for high-speed transmission for 

protracted optical signals. [21] We can employ two 

Mach– Zehnder modulators in RZ line encoding (MZM). 

In high-speed 40 Gbps optical transmission systems, RZ 

line codes are employed. The logic 1 time envelopes is 

autonomous in the RZ code pulse sequence. This is due 

to the fact that both logic 1 and logic 0 have distinct 

transitions. RZ has the advantage of being able to handle 

up to 40Gbps systems and having a high economy at such 

a high speed. Fig 7 shows block diagram of RZ. 
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Fig. 7: RZ's schematic view in addition, RZ uses less light 

output and is unaffected by highly nonlinear and anti- 

polarization mode dispersion (PMD) 

 

 

IV. MORE WORKS ON THE TECHNIQUES 

 

1. U.Feiste et al developed a 160GBps optical 

transmission system based on the return to zero formats. 

G.652 ground installed fiber is used in this experiment. On 

the receiver side, a 160GBPS to 40GBPS DEMUX is 

employed, with the output going through an electrical 

signal processor called ETDM. Pipeline is based on cross 

different pwm XPM in silicon amplification SOA on the 

receiver end. Tunable mode locked laser generates the 

clock pulse. It generates a 10GHz train with a wave length 

of 1552nm. With the PRBS source, a pulse width of 1.2ps 

is intensity adjusted. For amplitude modulation, an external 

Mach-Zehnder type modulator is utilized [19]. 

 

2. Hans-Georg Weber et al. [16] propose an OTDM- 

based extremely high-speed optical setup. The importance 

of ultra-high-speed networks at the broadcast, receiver, and 

optical link ends is explored. Other experts' findings are 

addressed in this article. It also includes a detailed 

treatment of various modulation formats, multiplexers, 

and demultiplexers, various varieties of fiber and their 

characteristics, and DPSK modulation forms. The 

relationship between OTDM and ETDM, as well as vice 

versa, is examined. 

 

3. J.P. Turkiewicz et al. reported a 160GBps optical time 

division multiplexing setup with shifting and de- 

multiplexing via a fiber installed. A total of 16-time 

overlapped channels are employed to achieve a data 

throughput of 10Gbps per channel, resulting in a total of 

160GBps. A Fiber lasers amplifier SOA is used to add or 

delete a channel in OTDM. An electrical phase locked 

loop (EOPLL) or an electro absorption amplifier (EAM) is 

used to reset the clock. Fiber is used to examine Chroma and 

polarization mode distribution. At fiber lengths of 550km 

and 275km, data of 160GBps is sent with satisfactory 

results, including extracting a channel, clock correction, 

and transfer [17]. 

 

4. R. Ludwig et al [18] demonstrate an experiment that 

uses divergent phase shift modulator and a DPSK 

transponder. At the transmitter, a phase adjustment setup 

and a 10.75 GHz tunable mode-locked laser (TMLL, 1553 

nm) were used. Provide a 43GHz clock signal with a 1.8 

picosecond pulse width. At the Transmit/Receive setup, a 

continuous signal of 43GHz is DPSK modulation 

By a Mach-Zehnder modulation scheme in a push Pull 

structure. A DPSK pre–coder is used with a sophisticated 

FEC pre–coder in this arrangement (UFEC). Control 

loops and steady functioning are employed. The 160- 

kilometer fiber connection is made up of three spans. 

Every spam message suffers a 36db loss, hence EDFA is 

utilized to compensate. With super long repeater 

separation of 160km, the bandwidth may be extended to 

1000GBps. 

 

5. Bhumit P. Patel and colleagues in this article, 

alternative modulation schemes for WDM setups 

operating at 320GBps are evaluated. Non-return-to-zero 

NRZ, Return-to-Zero RZ, Vehicle return-to-zero CSRZ, 

Duo binary-RZ DRZ, and Extended Duo binary-RZ 

MDRZ are the statistical studies. For a 40GBps data rate 

optical communication, the best results are found. WDM 

system performance is measured by varying transmitted 

power at input from -15dBm to 10dBm across a constant 

length of 300 km with spacing greater than 100 GHz and 

200 GHZ in each channel [21]. 

 

6. In their study, S.J. Zhang et colleagues [22] suggested 

a clock recuperation technique that does not use a phase 

monitor and relies on adding an OTDM signal with a 

template and a clock base rate. A clock recovery of 

10GHz for 160 to 40GBps is achieved without issue in 

this application. A clock pulse is necessary in OTDM for 

channel dumping, adding regeneration, and de- 

multiplexing. The issue at hand a phase converter with a 

very full definition is required at extreme high throughput 

[23]. 

 

V. CONCLUSION 

To sum up, we've looked at and examined a variety of 

optical time division multiplexing approaches as well as 

research advancements. Various new different schemes 

for long-distance transmission, ultra-high bit rates, low 

power consumption, and immunity to dispersion and 

attenuation are described. The advantages and 

disadvantages of various optical time division multiplexer 

systems used for large capacity and long-distance 

transmission are discussed. We've also presented a 

concept for optical time division modules that will serve 

as the foundation for future optical time-domain 

technological development. During a literature review, 

researchers look at a variety of research publications and 

analyze them to see if there is need for more research. In 

the future, we suggest a base approach for designing an 

all-optical network utilizing a mix of WDM and OTDM, 

which allows for the flexibility of adding and removing 

channels provided by OTDM, as well as improve the 

capacity of an optical connection by employing different 

wavelengths in WDM. 
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