Chapter 7 Transmission Media 

Introduction
The end of the previous chapter introduced the four elements of a communications system. This chapter investigates telecommunications media, how they are connected and how they transmit signals. This is done under three main headings of Copper Wire, Optical Fibre and Atmosphere. The aim of the medium is to carry the signal from the transmitter to the receiver. Each medium provides a channel for different types of signals to travel across the medium

Optical Fibre

This medium uses light as its signal carrier. The light is channeled down the fibre and sent to the receiving end. The light pulses send the binary information. 

There are two different types of optical fibre that are used.

1. Single Mode 

This is able to transmit information farther than multimode

It uses Laser signals for the light pulses

It has a high bandwidth

It is more expensive then multimode

2. Multimode

This is able to transmit over long distances, but not a far as singlemode

Uses LED signals for light pulses

Is cheaper then singlemode

Two of the most commonly used types of connecters that are used with Fibre Optics are 

1. SC (Subscriber Connectors)
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2. ST (Straight Tip)
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Both of these connectors are used on both single mode and multimode fibres

Copper Wire

This medium carries electrical signals. This method is used extensively because of its ease of manipulation, flexibility and low cost. There are a number of different cables that use copper wire. Here we are going to look at three different cables.

1. Co-axial Cable

This uses the copper cable in the centre for conducting the information. This centre cable is covered with a dielectric to prevent interference and that is covered by a copper mesh, which is usually used for ground. The entire cable is coated with PVC for protection. PVC is not safe to be used in the ventilation ducts of buildings as it releases toxic gasses if ignited. In these cases, special co-ax cables called Plenums must be used, which are coated with Teflon.








There are different categories of co-axial cable used. Here are four of the more commonly used categories

RG 58 
- Thinnet Ethernet

RG 59
- Television and Video

RG 8
- Thicknet Ethernet


The most commonly used connector for the co-axial cable is the BNC connector, shown below
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2. Unshielded Twisted Pair (UTP)

This is the most commonly used in computer networks because of its flexibility and relative inexpensiveness. In this type of cable, 4 pairs of copper wires are used. Each of the wires are insulated and then the pairs are twisted around each other to minimise noise interference from each other and from nearby electrical equipment.
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There are different categories of UTP, which are standardised by the EIA and TIA (Electronics and Telecommunications Industry Associations).

	Category 
	Maximum bandwidth 
	Wiring types 
	Applications 

	Cat 3 
	16 MHz 
	100 ohm UTP Rated Category 3 
	10 Mbps Ethernet 4 Mbps Token Ring 

	Cat 4 
	20 MHz 
	100 ohm UTP Rated Category 4 
	10 Mbps Ethernet 16 Mbps Token Ring 

	Cat 5 
	100 MHz 
	100 ohm UTP Rated Category 5 
	100 Mbps TPDDI 155 Mbps Asynchronous Transfer Mode (ATM) 

	Cat 5e 
	350 MHz 
	100 ohm UTP Rated Category 5E 
	1.2 Gbps 1000Base-T high-speed ATM 

	Cat 6 
	Above 350 MHz 
	100 ohm UTP Rated Category 6 
	More than 1.2 Gbps 1000Base-T high-speed ATM 



The connector that is used on Twisted Pair is called an RJ 45 (Registered Jack) 
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3. Shielded Twisted Pair (STP)

These wires are very similar to UTP. They both have 4 pairs of insulated wires twisted around each other. The only difference between the two is the fact that there is an outer shield on STP. This shield lies just under the outermost shield. It can be connected to ground, protecting the internal wires. These are used for cabling that has to go into areas where there is a lot of electrical interference, as they are the more protected from the interference then UTP.

Atmosphere

This is usually described as "Wireless" communications. The name wireless suggests absence of a medium. There always has to be a medium carrying the signal. Therefore this section has been titled Atmosphere because there is always an aspect of the atmosphere carrying the wireless signals. We will look at two ‘wireless’ methods of communication

1. Infrared Technology

Infrared ports are typically associated with portable devices such as laptops and PDA’s (Personal Digital Assistants). They can also be used for other devices such as keyboards, mice, printers and modems. They are usually used for peripherals that do not require high speed and are portable, as they are a cheap method of overcoming the use of cabling. There are 4 main protocols used for Infrared communications

· Fast IrDA


-Speeds of up to 4 Mbps

· Infrared Image Transfer Protocol
-Provides digital image transmission         

  


  standard

· IrLPT



- Standard for transmission between a printer 

  


  and a computer

· Serial IrDA


- Standard infrared protocol. Speeds of up 

  


  to 115kbps

2. Radio Frequency (RF) Technology

These are communications devices that use radio waves to transmit information. There are many different devices that use radio waves and these are all assigned a different range of frequencies, called a ‘Bandwidth’, that they can transmit over. Here are some examples of the different devices and their ranges of frequencies in America.

· Television stations 
- 54 to 88 megahertz for channels 2 through 6 

· FM radio 

- 88 megahertz to 108 megahertz 

· Television stations 
- 174 to 220 megahertz for channels 7 through 13 

There are also different personal products and government projects that require radio frequencies

· Baby monitors: 49 megahertz 

· MIR space station: 145 megahertz and 437 megahertz 

· Air traffic control radar: 960 to 1,215 megahertz 

· Global Positioning System: 1,227 and 1,575 megahertz 

· Deep space radio communications: 2290 megahertz to 2300 megahertz 

RF technology is used in computers for portable peripherals such as keyboards and mice. It is also used in long range and high-speed communications devices such as mobile networks and satellite networks. It is the most effective way to send a signal to a wide range of people. 

Summary 

This chapter investigated the different media used to transmit information. It looked into three different types of media; Optical Fibre, Copper Wire and Atmosphere. By examining the range of media available to network designers, it can be seen that there are products available to suit each network and budget. 

Copper wire can be used in three different configurations, Co-axial, STP and UTP. It is a cheap and effective method of communications. Optical Fibre uses light to send its signals. As light does not attenuate as quickly as electrical impulses, optical fibre can transmit over longer distances. Wireless communications are useful for when cabling is inconvenient (mobile phones and PDA’s), very difficult (telecommunications networks) or impossible (satellite communications) and it is the most effective way to communicate with a wide range of people.

Centre Conducting Cable





Dielectric





Mesh Outer Conductor





PVC or Teflon outer coating








