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Article Overview

Wire communication uses electrical signals over copper or metal conductors, while fiber optic communication
transmits data as light pulses through optical fibers, offering higher bandwidth, longer distances, and
immunity to electromagnetic interference.

Wire Communication

Wire communication relies on electrical signals transmitted through copper or other metal conductors. It is
widely used in traditional telephone lines, coaxial cables, and local area networks. Key characteristics include:

o Bandwidth: Limited compared to fiber optics; typical copper cables support 10-100 MHz-km, which
restricts data rates over long distances.

0 Signal Loss: Electrical signals attenuate over distance, requiring repeaters for long-range transmission.

o Interference: Susceptible to electromagnetic interference (EMI) and radio frequency interference (RFI),
which can degrade signal quality.

o0 Cost and Installation: Copper cables are generally cheaper for short distances but heavier and bulkier,
requiring more duct space.

o Applications: Local telephone networks, DSL internet, and short-range data connections.

Fiber Optic Communication

Fiber optic communication transmits information as pulses of light through thin strands of glass or plastic,
using infrared or visible light. It has become the backbone of modern telecommunications due to its superior
performance . Key features include:

o High Bandwidth: Single-mode fibers can exceed 10 GHz-km, supporting massive data rates suitable for
internet backbones and data centers.

0 Low Signal Loss: Optical fibers have lower attenuation than copper, allowing longer distances without
repeaters.

o Immunity to Interference: Fiber optics are not affected by EMI or RFI, making them ideal for industrial or
high-voltage environments.

o0 Security: Difficult to tap without detection, enhancing data security.

o Lightweight and Compact: Fiber cables are smaller, lighter, and easier to install than equivalent copper
cables.

0 Applications. Long-distance telecommunications, internet infrastructure, cable TV, medical imaging,
defense, and industrial sensing .
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Comparison Summary

FeatureWire CommunicationFiber Optic CommunicationSignal TypeElectricalLight (optical)BandwidthL ow
to moderateVery  highDistanceLimited, requires repeatersLong  distances with  minimal
lossl nterferenceSusceptible to EMI/RFIImmune to EMI/RFI SecurityEasier to tapDifficult to tapCostLower for
short distancesHigher initial cost, lower maintenanceA pplicationsLocal networks, telephonylnternet backbone,
long-distance telecom, data centers

Conclusion

While wire communication remains useful for short-range and cost-sensitive applications, fiber optic
communication dominates modern high-speed, long-distance, and secure data transmission due to its high
bandwidth, low loss, and immunity to interference. The shift from copper to fiber has revolutionized

telecommunications, enabling faster internet, reliable long-distance communication, and advanced
applicationsin multiple industries .

Optical fiber communication systems have become the cornerstone of modern telecommunications over the
past four

Asthe need for high-speed, secure data transmission increases, fiber optic cables have

Fiber optic and coaxial cables which have high stability, low latency and high bandwidth are evaluated as
wired technologies for long

Wired communication Wired communication refers to the transmission of data over a wire -based
communication technology

The terms "fiber optic” and "wireless broadband" are often used interchangeably when referring to internet
connectivity.

Explore the differences between copper and fiber optic cables for data communication, including their
advantages, disadvantages,

While fiber optic cables excel in providing high-speed, high-bandwidth, and reliable data transmission over
long

Different types of cable are used for fiber-optic communication in different applications, for example long

Coaxial cables are best suited for shorter distances as there are higher chances of data loss
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Historical Development First developed in the 1970s, fiber-optics have revolutionized the telecommunications
industry and have

Wired, Wireless, and Optical Systems Abstract: This chapter deals with the basic principles of
telecommunication transmission

Corning"s invention of the first low-loss optical fiber ignited the critical spark that began a communications
revolution that forever

Nothing has changed the world of communications as much as the development and implementation of

This can either be through physical medium (wire) or through the air (wireless). This paper a comparative
study of

This article explores the differences between optical communication and wireless communication, outlining
the pros and cons of each

Performance comparison between fiber optics and cable wire in communication has been presented. The
invention of fiber-optic
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