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Teacher:  Mrs. McCallum-Rodney

TRANSMISSION MEDIA

Any material or substance that is capable of carrying one or more signals in a communication is called a transmission medium.
When you send data from a computer, the signal that carries the data may travel over various transmission media.

WIRED TRANSMISSION MEDIA

· Wired transmission media use wires, cable, and other tangible materials to send communication signals.
· Wired transmission media used in communications include:

· Twisted-pair cable

· Fibre-optics cable

· Coaxial cable

· These cables are used within or underground between buildings.

· Twisted-pair cable

· One of the more widely used transmission media for network cabling and telephone systems is twisted pair, and can transmit up to 1000 Mbps.
· Twisted-pair cable consists of one or more twisted-pair wires bundled together.

· Each twisted-pair wire consists of two separate insulated copper wires that are twisted together. 
· The wires are twisted together to reduce noise.  Noise is an electrical disturbance that can degrade communications.  Cable twisting helps to reduce noise pickup from outside sources and crosstalk on multi-pair cables.
· The quality of UTP may vary from telephone-grade wire to extremely high-speed cable. The cable has four pairs of wires inside the jacket. Each pair is twisted with a different number of twists per inch to help eliminate interference from adjacent pairs and other electrical devices. The tighter the twisting, the higher the supported transmission rate and the greater the cost per foot.
· The standard connector for unshielded twisted pair cabling is an RJ-45 connector. This is a plastic connector that looks like a large telephone-style connector. A slot allows the RJ-45 to be inserted only one way. RJ stands for Registered Jack, implying that the connector follows a standard borrowed from the telephone industry. This standard designates which wire goes with each pin inside the connector. 
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· Although UTP cable is the least expensive cable, it may be susceptible to radio and electrical frequency interference (it should not be too close to electric motors, fluorescent lights, etc.). If you must place cable in environments with lots of potential interference, or if you must place cable in extremely sensitive environments that may be susceptible to the electrical current in the UTP, shielded twisted pair may be the solution.
· Shielded cables can also help to extend the maximum distance of the cables.

· Shielded twisted pair cable is available in three different configurations:

1. Each pair of wires is individually shielded with foil. 

2. There is a foil or braid shield inside the jacket covering all wires (as a group). 

3. There is a shield around each individual pair, as well as around the entire group of wires (referred to as double shield twisted pair).
· Coaxial Cable
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· This is often referred to as coax.  It consists of a single copper wires surrounded by at least three layers:
1. An insulating material

2. A woven or braided metal (The metal shield helps to block any outside interference)
3. Plastic outer coating

· Although coaxial cabling is difficult to install, it is highly resistant to signal interference.

· It can support greater cable lengths between network devices than twisted pair cable.
· Cable television (CATV) network wiring often uses coaxial cable because it can be cabled over longer distances than twisted pair cables.

· Most of today’s networks, however, do not use coaxial cable because other transmission media such as fibre-optic cable transmit signals at faster rates.

· Below, you will see how the coaxial cable connector looks:
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· Fibre Optics Cable
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· This is a cable that consists of dozens or hundreds of thin strands of glass or plastic that use lights to transmit signals.  It transmits light rather than electronic signals eliminating the problem of electrical interference.
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· Each strand is called an optical fibre, is as thin as a human hair.  Inside the fibre optic cable, insulating glass cladding and a protective coating surround each optical fibre.
· Fibre optic cables have the following advantages over cables that use wire, such as twisted pair and coaxial cable:
1. Capability of carrying significantly more signals than wire cable.  
2. Fiber optic cable has the ability to transmit signals over much longer distances than coaxial and twisted pair.  Maximum cable length of fiber optic cable can go from 2KM to 100KM.
3. Faster Data Transmission.  Bandwidth of fiber optic cable can go 100Mbps to 1Gbps.
4. Less susceptible to noise from other devices.  It is ideal for certain environments that contain a large amount of electrical interference.
5. Better security for signals during transmission because they are less susceptible to noise

6. Smaller size (much thinner and lighter weight).

· Disadvantages of fibre optic cable are it costs more than wire cables, and can be difficult to install and modify.

· Many telephone companies are now replacing existing telephone lines with fibre optic cables, enabling them to offer fibre Internet access to home and business users.  Businesses are also using fibre-optic cables in high-traffic networks or as the backbone in a network.
· The fibre-optic cable looks as follows:
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WIRELESS TRANSMISSION MEDIA

· Wireless Transmission media send communication signals through air or space using radio, microwave, and infrared signals.
· Any medium by which data transfer without any physical device like cable can be called as wireless transmission medium. Example can be wireless phone and wireless connection in laptops.
· Wireless transmission media is more convenient than installing cables.  It is appropriate and convenient for locations where installing cables are impossible.
· The two wireless transmission media you are asked to focus on are satellite and microwaves.
· Microwaves
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· Microwaves are radio waves that provide a high-speed signal transmission.  If signals are encrypted microwave transmission is secured.
· They are often called fixed wireless, involving sending signals from one microwave station to another.
· Microwaves transmit data at a maximum rate of 150 Mbps.
· A microwave station is an earth-based reflective dish that contains an antenna, transceiver, and other equipment necessary for microwave communication.
· Microwaves use line-of-sight transmission.  To avoid possible obstructions, such as buildings or mountains, microwave stations often sit on top of buildings, towers or mountains.
· Microwave transmission typically is used in environments where installing physical transmission media is difficult or impossible, and where line-of-sight transmission is available.
· Current users of microwave transmission include universities, hospitals, city governments, cable television providers and telephone companies.
· Satellite Transmission Media
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· A communication satellite is a space station that receives microwave signals from an earth-based station, amplifies (strengthens) the signals, and broadcasts the signals back over a wide area to any number of earth-based stations.
· The earth-based stations are often microwave stations.  Other devices, such as smart phones and GPS receivers, also can function as earth-based stations.
· Communication satellite’s transfer data rate is 1Gbps.
· Uplink is the transmission from an earth-based station to a satellite.
· Downlink is the transmission from a satellite to an earth-based station.
· Communication satellites are used by air navigation, television and radio broadcasts, weather forecasting, video conferencing, GPS and Internet connections.
· With the proper satellite dish and a satellite modem card, consumers can access the Internet using Satellite technology.  With satellite internet connections, uplink transmissions usually are slower than downlink transmissions.  This is acceptable to most Internet satellite users, because they download much more than they upload.
IEEE1394 (FIREWIRE)
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· IEEE stands for Institute of Electrical and Electronics Engineers.

· This is similar to a USB port in that it can connect multiple types of devices that require faster data transmission speeds, such as digital video camera, digital VCRs, colour printers, scanners, digital cameras and DVD drives, to a single connector.
· A FireWire port allows you to connect up to 63 devices together.
· You can use a FireWire hub to attach multiple devices to single FireWire port.  A Firewire hub is a device that plugs in a FireWire port on the system unit and contains multiple FireWire ports in which you can plug cables from FireWire devices.  The FireWire port supports Plug and Play.
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· FireWire ports have now replaced audio, parallel, serial and SCSI (Small Computer System Interface, with special high-speed port to which peripherals such as disk drives and printers can be attached) ports.
CABLE CONNECTORS

Connectors, normally called "input-output connectors" (or I/O for short), are interfaces for linking devices by using cables. They generally have a male end with pins protruding from it. This plug is meant to be inserted into a female part (also called a socket), which includes holes for accommodating the pins. However, there are "hermaphroditic" plugs which can act as either male or female plugs, and can be inserted into either one.
http://www.youtube.com/watch?v=aV_81N7hxZw
http://www.youtube.com/watch?v=BtyuLH5spAE&NR=1
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