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Cutaway diagram of Coaxial cable, one example of a transmission medium

A transmission medium is a system or substance that can mediate the o

the purposes of felecommunication. Signals are typically imposed on a wave of some kind suitable for

the chosen medium. For example? data can modulate sound, and a transmission medium for g

may be aly, but solids and liquids may also act as the transmission medium. n or air constitutes

a good transmission medium for glegirg ves such as §gid

material substance is not requlred for electromagnetic waves to pmpagate, such waves are usually

between mecha. Technical demces can theref@re be employed to transmit
or guide waves. Thus, an optical fiber or a copper cable is used as transmission media.

¢ radiation can be transmitted ihrough an gpiical my

through R

hig, or diglectvic-slab wavesuides. It may also pass thmugh any

<

N oY

phvsmai material that is transparent to the specific: , such as wa , OF gongrele.

ung s, by definition, the vibration of matter, so it requires a physical medium for transmission, as

o3

do other kinds of mechanical waves and |

t energy. Historically, science incorporated various g

: to explain the transmission medium. However, it is now known that electromagnetic waves
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presence of free glagivons, b

Optical medium|e
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In many cases, communication is in the form of electromagnetic waves. With guided transmission
y

media, the waves are gmded al@ng a physical path; examples of guided media include phone lines,

v cables, comxial gables, and optical fibers. Unguided transmission media are methods that

allow the transmission of daia without the use of physical means to define the path it takes. Examples

of this include p d. Unguided media provide a means for transmitting

electromagnetic waves but do not guide them; examples are propagation through air, vacuum and

seawater.

The term direct link is used to refer to the transmission path between two devices in which signals

propagate directly from transmitters o receivers with no intermediate devices, other than amplifiers

or repeaters used to increase signal strength. This term can apply to both guided and unguided media.

Simplex versus duplex[edit]

., or full-duplex.

ssign may be g

’/

In simplex transmission, signals are transmitted in only one direction; one station is a transmitter
and the other is the receiver. In the half-duplex operation, both stations may transmit, but only one at
a time. In full-duplex operation, both stations may transmit simultanecusly. In the latter case, the

medium is carrying signals in both directions at the same time.

In general, a transmission medium can be classified as

linear, if different waves at any particular point in the medium can be siins

bounded, if it is finite in extent, otherwise unbounded;

uniform or homogeneous, if its physical properties are unchanged at different points;
isotropic, if its physical properties are the same in different directions.

There are fwo main types of transmission media:

guided media—waves are guided along a solid medium such as a fransmission lne;

BII8/2023, 1(0:06

AM



Transmission medium https://en. wikipedia.org/wiki/Transmission_medium

signals to long distances using relatively low amounts of power. The wnshis

eight strands of copper wire, organized into four pairs.'!

Guided medial:

Twisted pairis

Twisted pair cabling is a type of wiring in which two conductors of a single girgull are twisted together
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v. Comparedtoasg

for the purposes of improving slegivam

untwisted halay aiv, a twisted pair reduces glas wtion from the pair and
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between neighboring pairs and improves rejection of external giggivon »interference. It was

QOuter plastic sheath
Woven copper shield
Inner dielectric insulator

Copper core

Coaxial cable, or coax {pronounced Yisatypeof g cabie that has an inner conductor

surrounded by a tubular insulating layer, surrounded by a tubular conducting shield. Many coaxial

1
H
H

comes from the inner

cables also have an insulating outer sheath or jacket. The term goaxial

conductor and the outer shield sharing a geometric axis. Coaxial cable was invented by English

physicist, engineer, and mathematician {livex

Coaxial cable is a type of {1g

nsmission ine, used to carry high §

- Yy

losses. 1t is used in such applications as felepiy networking cables,

seg, carrying cahle felav
. It differs from other

sign signals, and connecting ragdio fvansmitiers

P

7

high-speed computer g

and ; s to their ¢ hies because the dimensions of the
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cable and connectors are controlled to give a precise, constant conductor spacing, which is needed for

it to function efficiently as a transmission line.

Optical fiber{:

Fiber crew installing a 432-count fiber cable underneath the streets of Midtown Manhattan, New York
City

-
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wallnnounl gabingt containing optical fiber interconnects. The yellow cables are s thers:

Yesn,
it
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the orange and aqua cables are muulti-ma

hers: 50/125 um OM2 and 50/125 um OM3 fibers

respectively.

Optical fiber, which has emerged as the most commonly used fransmission medium for long-distance
communications, is a thin strand of glass that guides light along its length. Four major factors favor
optical fiber over copper: data rates, distance, installation, and costs. Optical fiber can carry huge
amounts of data compared to copper. It can be run for hundreds of miles without the need for signal
repeaters, in turn, reducing maintenance costs and improving the reliability of the communication
system because repeaters are a common source of network failures. Glass is lighter than copper
allowing for less need for specialized heavy-lifting equipment when installing long-distance optical

fiber. Optical fiber for indoor applications cost approximately a dollar a foot, the same as copper. &

> are two types of commonly used optical fiber. Multimode fiber uses LEDs

as the light source and can carry signals over shorter distances, about 2 kilometers. Single mode can

carry signals over distances of tens of miles.

:a) or plastic to a diameter

slightly thicker than that of a i ny haiv.}8! Optical fibers are used most often as a means to transmit

unicalions, where they

light between the two ends of the fiber and find wide usage in §

permit transmission over longer distances and at higher b s (data rates) than electrical

5 .

1L wires because signals travel along them with less iog

cables. Fibers are used instead of ;e §;in

m A ¢
L3

addition, fibers are immune to glegivom ¢, a problem from which metal wires suffer

excessively.i&! Fibers are also used for i v and imaging, and are often wrapped in bundles so

they may be used to carry light into, or images out of confined spaces, asin the case of a

Specially designed fibers are also used for a variety of other applications, some of them being i

: surrounded by a transparent g

Optical fibers typically include a go ng material with a lower

0. Light is kept in the core by the phenomenon of {at
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s are called muitiy v§, while those that support a single mode are called ;

s (SMF). Multi-mode fibers generally have a wider core diameter'i®! and are used for short-

distance communication links and for applications where high power must be transmitted.lt

1 Single-mode fibers are used for most communication links longer than 1,000 meters
]

(3,300 ft).k

This is
¢ of the fibers, precise

Being able to join opfical fibers with low loss is important in fiber optic communication.

N N
YarviNoT ey

more complex than joining electrical wire or cable and involves careful ¢
alignment of the fiber cores, and the coupling of these aligned cores. For applications that demand a
ige is common. In this technique, an electric arc is used to melt the

permanent connection a |

o, where the ends of the

ends of the fibers together. Another common technique is a megghanical

fibers are held in contact by mechanical force. Temporary or semi-permanent connections are made

by means of specialized qpiic

The field of applied science and engineering concerned with the design and apphcatmn of optical

fibers is known as fiber optics. The term was coined by Indian physicist Naringder

i
N

who is widely acknowledged as the father of fiber optics.i:

Unguided mediaf:

Radiofs

Radio propagation is the behavior of

another, or into various parts of the almgosn!

waves, radio waves are affected by the phenomena of reflection, refvag

| Understanding the effects of varying conditions on radio propagation

N
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has many practical apphcahons from choosing frequenmes for international g

to designing reliable g ¢ systems, to g 100, to operation of pagday systems.

5/.

Different types of propagation are used in practical radio transmission systems. |

means radic waves that travel in a straight line from the transmitting antenna to the

Y
\
N

X

receiving antenna. Line of sight transmission is used to medium-range radio transmission such as ¢

asting and

migation, such as sy ion. Line-of-sight transmission on the

surface of the Earth is limited to the distance to the visual horizon, which depends on the height of

frequencies and above. At microwave frequencies, moisture in the atmosphere (¢

fransmission.

BII8/2023, 1(0:06

AM



Transmission medium https://en. wikipedia.org/wiki/Transmission_medium

At lower frequencies in the } radic waves can bend over

ce waves which follow the contour of the

obstacles like hills, and travel beyond the horizon as su

Farth. These are called ground waves. AM broa ting stations use ground waves to cover their

listening areas. As the frequencv gets lower, the attenuation with distance decreases, s0 v
; v {(ELF) ground waves can be used to communicate

worldwide. VLF and ELF waves can penetrate significant distances through water and earth, and

these frequencies are used for mine communication and military communication with submerged

submarines.

¢ frequencies (M

¥ bands) radio waves can refract from a layer

iong) high in the atmosphere, called the & . This means that radio waves

transmitted at an angle into the sky can be reflected back to Earth beyond the horizon, at great

distances, even transcontinental distances. This is called i vg propagation. It is used by ag

» operators to talk to other countries and shortwave broadcasting stations that broadcast
internationally. Skywave communication is variable, dependent on conditions in the upper
atm@sphere; it is most reliable at night and in the winter. Due to its unreliability, since the advent of

R T
COMIMUNGE

elllies in the 19608, many long-range communication that previously used

skywaves now use satellites.

In addition, there are several less common radio pmpaga‘aon mechanisms, such as {

u

{(troposcatter) and neay vertical ingidence skywave (NVIS) which are used in speuahzed

communication systems.

Digital encodingfedit]

Transmission and reception of data is typically performed in four steps:i &
At the transmitting end, the data is encoded to a binary representation.
A carrier signal is modulated as specified by the binary representation.
At the receiving end, the carrier signal is demodulated into a binary representation.

The data is decoded from the binary representation.

See also[¢
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