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Abstract 

Optical communication is an internationally accepted communication for long distance communication. As it is a reliable way of 

communication it can be implement in short distance communication. The term short distance communication is commonly 

define for in-home connections, automotive, hospitals etc. For short distance communication low cost, low lose high speed and 

high capacity transmission medium is required. In this work it explains about an optical transmission medium that is a plastic 

optical fiber instead of a glass fiber as it can meet all the demands of short distance communication requirements. This paper 

defines about a POF link and its scope in recent years. Some of the prime objectives or demands that need to be addressed are 

increased capacity, improved data rate, decreased latency, and better quality of service. To meet these demands, drastic 

improvements need to be made in cabling side. This paper presents the results of a detailed survey and scopes of POF.   
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I. INTRODUCTION 

DURING 1930, other ideas were developed with the fiber optic such as transmitting images through a fiber. In the 1960s, Lasers 

were introduced as efficient light sources. In 1970s All glass fibers experienced excessive optical loss, the loss of the light signal 

as it traveled the fiber limiting transmission distance. This motivated the scientists to develop glass fibers that include a 

separating glass coating.  The innermost region was used to transmit the light, while the glass coating prevented the light from 

leaking out of the core by reflecting the light within the boundaries of the core. Today, you can find fiber optics used in variety 

of applications such as medical environment to the broadcasting industry.   It is used to transmit voice, television, images and 

data signals through small flexible threads of glass or plastic. In recent years, there has been much research interest in the 

deployment of step-index plastic optical fiber (SI-POF) in low-cost short-reach communication links, such as those employed in, 

in-home and automotive networks. These applications can fully exploit the mechanical and cost advantages provided by SI-POF, 

namely, ease of installation, high flexibility, resilience to bending, shock and vibration, and cost-efficiency. Moreover, it has 

been shown that POF links, apart from higher inter-connection data rates, can also provide cost and power advantages over 

common copper-based technologies. Light-emitting diodes (LEDs) appear to be especially attractive for use in such low cost SI-

POF links as they are compatible with the large core diameter of POF, eye safe, and cost- and energy-efficient. 

       Plastic optical fiber (POF) has always been "lurking in the background" in fiber optics; a specialty fiber useful for 

illumination and low speed short data links. There is now a greatly increased interest in POF, as R&D has given it higher 

performance to go along with its ease of installation and low cost. POF is large core step-index fiber with a typical diameter of 1 

mm. This large size makes it easy to couple lots of light from sources and connectors do not need to be high precision. As a 

result, typical connector costs are 10-20% as much as for glass fibers and termination may be as easy as cutting with a razor 

blade! Being plastic, its also rugged and easy to install without fear of damage. 

II. OVERVIEW OF OPTICAL COMMUNICATION 

Optical communication is an internationally accepted communication system. It is also known as optical telecommunication, is 

communication at a distance using light to carry information. It can be performed visually or by using electronic devices. The 

earliest basic forms of optical communication date back several millennia, while the earliest electrical device created to do so 

was the photo phone, invented in 1880. An optical communication system uses a transmitter, which encodes a message into an 

optical signal, a channel, which carries the signal to its destination, and a receiver, which reproduces the message from the 

received optical signal. When electronic equipment is not employed the 'receiver' is a person visually observing and interpreting 

a signal, which may be either simple (such as the presence of a beacon fire) or complex (such as lights using color codes or 

flashed in a Morse code sequence). 

 More generally, transmission of unguided optical signals is known as optical wireless communications (OWC). Some 

examples include medium-range VLC and short-distance IrDA, using infrared LEDs. Optical communication is any type of 

communication in which light is used to carry the signal to the remote end, instead of electrical current. Optical communication 

relies on optical fibers to carry signals to their destinations. A modulator/demodulator, a transmitter/receiver, a light signal and a 

transparent channel are the building blocks of the optical communications system. Because of its numerous advantages over 
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electrical transmission, optical fibers have largely replaced copper wire communications in core networks in the developed 

world. Optical communication systems consist of the following components as in Fig.1: 

Optical communication is an internationally accepted communication system. It is also known as optical telecommunication, is 

communication at a distance using light to carry information. It can be performed visually or by using electronic devices. The 

earliest basic forms of optical communication date back several millennia, while the earliest electrical device created to do so 

was the photo phone, invented in 1880. An optical communication system uses a transmitter, which encodes a message into an 

optical signal, a channel, which carries the signal to its destination, and a receiver, which reproduces the message from the 

received optical signal. When electronic equipment is not employed the 'receiver' is a person visually observing and interpreting 

a signal, which may be either simple (such as the presence of a beacon fire) or complex (such as lights using color codes or 

flashed in a Morse code sequence). 

More generally, transmission of unguided optical signals is known as optical wireless communications (OWC). Some examples 

include medium-range VLC and short-distance IrDA, using infrared LEDs. Optical communication is any type of 

communication in which light is used to carry the signal to the remote end, instead of electrical current. Optical communication 

relies on optical fibers to carry signals to their destinations. A modulator/demodulator, a transmitter/receiver, a light signal and a 

transparent channel are the building blocks of the optical communications system. Because of its numerous advantages over 

electrical transmission, optical fibers have largely replaced copper wire communications in core networks in the developed 

world. Optical communication systems consist of the following components as in Fig.1: 

1) Transmitter: Converts and transmits an electronic signal into a light signal. The most commonly used transmitters are 

semiconductor devices, such as light-emitting diodes (LEDs) and laser diodes. 

2) Receivers: Typically consist of a photo-detector, which converts light into electricity using the photoelectric effect. The 

photo detector is typically a semiconductor-based photodiode. 

3) Optical Fiber: Consists of a core, cladding and a buffer through which the cladding guides the light along the core by 

using total internal reflection. 

       The main benefits of optical communication include high bandwidth, exceptionally low loss, great transmission range and 

no electromagnetic interference. The cons of optic communication include the high cost of cable, transmitter/receiver and other 

support equipment, and the skill and expertise required during cable installation and interconnection. 

      The most commonly used optical transmitters are semiconductor devices such as light-emitting diodes (LEDs) and laser 

diodes. The difference between LEDs and laser diodes is that LEDs produce incoherent light, while laser diodes produce 

coherent light. For use in optical communications, semiconductor optical transmitters must be designed to be compact, efficient, 

and reliable, while operating in an optimal wavelength range, and directly modulated at high frequencies. In its simplest form, a 

LED is a forward-biased p-n junction, emitting light through spontaneous emission, a phenomenon referred to as 

electroluminescence. The emitted light is incoherent with a relatively wide spectral width of 30-60 nm. LED light transmission is 

also inefficient, with only about 1% of input power, or about 100 microwatts, eventually converted into launched power which 

has been coupled into the optical fiber. However, due to their relatively simple design, LEDs are very useful for low-cost 

applications. The large spectrum width of LEDs is subject to higher fiber dispersion, considerably limiting their bit rate-distance 

product (a common measure of usefulness). LEDs are suitable primarily for local-area-network applications with bit rates of 10-

100 Mbit/s and transmission distances of a few kilometers. LEDs have also been developed that use several quantum wells to 

emit light at different wavelengths over a broad spectrum, and are currently in use for local-area WDM networks. The main 

component of an optical receiver is a photo detector, which converts light into electricity using the photoelectric effect. 

An optical fiber cable consists of a core, cladding, and a buffer (a protective outer coating), in which the cladding guides the light 

along the core by using the method of total internal reflection. When light ray is passing from denser (RI-refractive index is 

higher) dielectric medium to a rarer (refractive index is lower) dielectric medium then from the point of incidence at the interface 

it bends away from the normal. When the incidence angle is sufficiently high such that the angle of refraction is 90º then it is 

called critical angle. 

 
Fig. 1: Block diagram of optical communication 



Optical Communication Switching To POF Cables  
(IJSTE/ Volume 2 / Issue 5 / 033) 

 

 All rights reserved by www.ijste.org 
 

175 

III. SURVEY AND STUDY OF POF 

Two main types of optical fiber used in optic communications include multi-mode optical fibers and single-mode optical fibers. 

A multi-mode optical fiber has a larger core (≥ 50 micrometers), allowing less precise, cheaper transmitters and receivers to 

connect to it as well as cheaper connectors. However, a multi-mode fiber introduces multimode distortion, which often limits the 

bandwidth and length of the link. Furthermore, because of its higher dopant content, multi-mode fibers are usually expensive and 

exhibit higher attenuation. The core of a single-mode fiber is smaller (<10 micrometers) and requires more expensive 

components and interconnection methods, but allows much longer, higher-performance links. In order to package fiber into a 

commercially viable product, it typically is protectively coated by using ultraviolet, light-cured acrylate polymers, then 

terminated with optical fiber connectors, and finally assembled into a cable. After that, it can be laid in the ground and then run 

through the walls of a building and deployed aerially in a manner similar to copper cables. These fibers require less maintenance 

than common twisted pair wires, once they are deployed. The optical polymeric fiber or a plastic optical fiber (POF) is an optical 

waveguide that is an optical fiber made out of polymer. Similar to glass optical fiber, POF transmits light (for illumination or 

data) through the core of the fiber. Its waveguide core diameter is not 0.009mm or 0.050mm as typical for glass fiber, but 1mm 

instead. Traditionally, PMMA (acrylic) comprises the core (96% of the cross section in a fiber 1mm in diameter), and fluorinated 

polymers are the cladding material. Since the late 1990s much higher performance graded-index plastic optical fiber based on 

amorphous fluoropolymer (poly(perfluoro-butenylvinyl ether), CYTOP) has begun to appear in the marketplace. POF are 

typically manufactured using extrusion, in contrast to the method of pulling used for glass fibers. Plastic optical fibers can be 

drawn from preforms in a similar process as often used for silica fibers, only with a much lower temperature (e.g. 200°C) of the 

preform. The preform may be fabricated starting with a hollow tube of the cladding material, which is then filled with a liquid 

mixture of the monomer and some reactive agents for polymerization of the core. Alternatively, a dopant may be applied to the 

inner surface of the tube and diffused into the material, and later on the tube is collapsed. Such processes can be tuned to obtain a 

variety of refractive index profiles. An alternative to preform-based method is the use of extrusion processes. Such techniques 

have originally been used for step-index PMMA fibers, but there also variants for perfluorinated materials. Even though only two 

different polymer materials are fed into the extruder, gradient-index designs can be realized by employing a carefully controlled 

diffusion process. Plastic optical fibers strongly differ from glass fibers in various respects: 

1) Many POF have their loss minimum at visible wavelengths, or in the near infrared (at < 1.3μm) in case of perfluorinated 

polymers. For comparison, silica fibers have their loss minimum at > 1.5μm, and some other glasses even at much 

longer wavelengths. 

2) A typical POF has high propagation losses of e.g. 50 or 100 dB/km, whereas silica fibers can achieve a few dB/m 

(multimode fibers) or even well below 1 dB/km (single-mode fibers). Therefore, data transmission with POF is limited 

to much shorter distances. 

3) POF are usually multimode fibers with a large core  (diameter of the order of 1 mm) and a high numerical aperture (e.g. 

0.4), thus supporting a large number of guided modes. This is beneficial when light-emitting diodes are used as data 

transmitters. In the same way as for glass fibers, intermodal dispersion can be minimized by using graded-index profile 

designs. POF appear not to be suitable for single-mode guidance. 

4) POF are mechanically more robust and flexible. Their multimode guidance with a large core and high NA greatly 

relaxes the tolerances for connectors, so that simple plastic parts can be used and no sophisticated training is required. 

Due to these reasons, and not cheaper materials, POF allow for substantial cost savings in various applications. 

5) POF cables can be thinner and more lightweight than mechanically well protected glass fiber cables. 

 The main advantage of using a polymer fiber are the POF systems have been widely viewed as cost-effective solutions for 

short distance high speed communications,  its robustness under bending and stretching, the only 1mm (POF without jacket) or 

2.2mm (POF with standard jacket) diameter fiber can be installed nearly unvisible, POF fiber links can be used to provide 

reliable communication that is galvanically isolated, complete common mode noise rejection and best case immunity to 

electromagnetic interference and more than this its ease of installation is a highlight. 

 A unidirectional network (also referred to as a uni-directional security gateway) is a network appliance or device allowing data 

to travel only in one direction, used in guaranteeing information security. They are most commonly found in high security 

environments such as defense, where they serve as connections between two or more networks of 

 
Fig. 2: POF cable and its structure 
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of differing security classifications. The physical nature of unidirectional networks only allows data to pass from one side 

(referred to as the "low" side) of a network connection to another (referred to as the "high" side), and not the other way around. 

The benefits for the users of the high side network are that their data is kept confidential while they have access to data from the 

low side. Such functionality can be attractive if sensitive data is stored on a network which requires connectivity with the 

Internet. Traditionally the data would be vulnerable to intrusions from the Internet, however with a unidirectional network 

separating a high side with sensitive data, and a low side with Internet connectivity, one can achieve the best of both worlds. This 

holds true even if both the low and the high network are compromised, as the security guarantees are physical in nature. POF has 

a step-type structure of the fiber core skin. Refers to the radial plane containing optical axes of the plane, called Meridian, is the 

propagation path of light which is always in the same plane. The radial light and optical axis is always the intersection of light 

propagation in a homogeneous medium that is a linear spread. When light transmits from one medium to another medium 

surface, the general simultaneous reflection and refraction if the light from the refractive index of light thinning small medium 

large refractive index of light launches into dense medium. And when the light from the light launches into optical media 

thinning dense medium angle of refraction will be greater than the incident angle, so that when light from the light launches into 

optical thinning dense medium, it is likely to occur only when the medium without refraction reflection phenomenon, which is 

total reflection. Total reflection is a boundary effect of light refraction, for example, from one transparent medium into another 

medium in which curved phenomenon. POF is through the principle of total internal reflection of light transmission. 

Unidirectional traffic through a POF is only transmission or reception through one link at one direction only then it has a 

disadvantage of time delay as the receiver has to send acknowledgement on getting a signal only after complete transmission. 

Due to this a less amount of aggregate data rate can be transmit and receive and it is not suitable for short distance application. 

Now bidirectional POF link are suggested for short distance communication, as it has a double aggregate capacity than that of 

single directional. 

 
Fig. 3: Transmission of light wave through POF 

 An optical fiber is a flexible, transparent fiber made by drawing glass (silica) or plastic to a diameter slightly thicker than that 

of a human hair. Optical fibers are used most often as a means to transmit light between the two ends of the fiber and find wide 

usage in fiber-optic communications, where they permit transmission over longer distances and at higher bandwidths (data rates) 

than wire cables Silica and fluoride glasses usually have refractive indices of about 1.5, but some materials such as the 

chalcogenides can have indices as high as 3. Typically the index difference between core and cladding is less than one percent. 

Optical fiber has high cost and it is not practically applicable for short distance due the problem breaking of the fiber when it 

bends. 

 Gigabit plastic optical fibre (POF) systems have been widely viewed as cost-effective solutions for short distance high speed 

communications. Recently, 1.25 Gbit/s transmis- sion over 50 m POF using NRZ modulation and forward error correction (FEC) 

has been reported for LED based POF links The main limitation for further improving the system capacity of a POF link system 

using an LED is the strong channel fading from both the transceiver and the transmission media. A straightforward way to 

increase capacity is to improve system spectral efficiency, allowing the same bit rate to be transmitted using a reduced 

bandwidth. Various studies have been carried out to investigate different advanced modulation formats such as pulse amplitude 

modulation (PAM), optical orthogonal frequency division multiplexing (OOFDM), and carrierless amplitude and phase 

modulation (CAP) to increase the capacity of POF links. OOFDM and CAP have especially good potential, with OOFDM using 

mature digital signal processing (DSP) which features high spectral efficiency, excellent resistance to fibre dispersion and system 

flexibility. CAP potentially allows simpler implementation, and hence has the potential of being lower cost whilst still achieving 

high performance. Thus CAP-64 modulation offers great potential in terms of signal capacity and power efficiency for LED 

based POF links. POf can be commonly used in automotive, can be use in vehicles for accessing communication while travelling 

and to interconnect devices within the vehicle. In- home connections, usage in telephone system and for interfacing with devices. 

LAN/ MAN/ Labs, hospitals etc. 
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IV. CONCLUSION 

This work summarizes the importance of POF in short distance communication .It can be conclude with the results of study and 

advantages of a POF cable over others. It has a less BER, a reliable optical receiver requires a bit error rate of 10-9. Bit error rate 

or bit error ratio defines the performance of a receiver. BER is the probability of incorrect identification of a bit by the decision 

circuit of the receiver. This system has a BER less than10-3. Increased data rate, the data rate when the link is bidirectional is 

doubled for the same time than that of a single directional link by 10Gb/s. Crosstalk penalty reduced, cross talk penality is the 

degradation in receiver sensitivity due to electromagnetic susceptibility to conducted and emitted transmitter radiation and it is 

reduced by less than 0.5db. Ease of installation, POF can be bend easily as the core is made up of plastic and thus it avoids losses 

and can be used anywhere for short distance applications. Cost effective, the POF link has a less cost when compared with silica 

glass and also it requires an LED as transmitter, cost of LED is cheaper than a LASER. Fast data transmission, as the system is 

bidirectional the speed of  data transmission is high and it  has no delay. 

V. FUTURE SCOPES 

Future advancements in POF can be implemented in terms of its bandwidth limitations. It has a low bandwidth which results in 

distortions and noises so equalization is required. So the researches are going on to find how we can reduce the problem of 

bandwidth and to avoid equalization. The aggregate data rate of the system has to be increased and overall losses have to be 

reduced. Length of transmission has to improve. Further scopes in advancements are researching and are implementing in nearby 

years. 
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