[image: image1.jpg]'Hhe Institution of

Engineering and Technology

Faraday

Explaining antennas




[image: image2.jpg]D



[image: image3.png]


[image: image4.jpg]



Explore engineering careers at � HYPERLINK "http://www.tomorrowsengineers.org.uk" �www.tomorrowsengineers.org.uk� 





Most people are familiar with radio and microwave communication. We can understand that a radio frequency (RF) wave can be ‘modulated’ (altered 


slightly) to transmit a sound or picture signal. The ‘modulated’ wave is transmitted across distances by an aerial or antenna. This is received by �another antenna and turned back to a sound or picture signal. 


But how does a piece of metal create a radio wave?





Radio signals in the range used by Body Centric Antenna (BCAs) pass through most materials, but interact with metals. 


The receiving antenna is just a piece of metal. A lot of detail goes into the size and design of antenna to enable them to capture (or transmit) the radio signal most effectively. They must be an optimum size for the frequency they operate at. 


An antenna is an electrical component, which converts radio waves into electric voltages.


As RF waves pass through metals they act like a magnetic field (hence electromagnetic waves) and set up tiny alternating voltages inside the metal. 


The frequency of the tiny voltages exactly matches the radio waves (about 5GHz). 


These tiny voltages are amplified (made bigger) by an amplifier chip, but the frequency stays the same. 


If the piece of metal is connected to a radio receiver, the radio signal can be turned into an electrical voltage that will carry a signal. 


The electronics then decode the signal to become a sound and picture signal. 


Inside the person, the body centric antenna has to have a power supply. This can be provided by the radio frequency energy. The radio energy passes through a tiny coil wound round a ferrite core and produces a small current. This current is used to power a capacitor and powers the transmitter for a few seconds.





The big and �the small of antennas





Tasks


1. Underline all the parts of the text about what an antenna is in BLUE.


    Underline all the parts of the text about how an antenna works in BLACK.


    Underline all the parts of the text about radio waves in GREY PENCIL.





2. Use the information about how the antenna works to produce a flow chart of what �    happens to the signal as it travels from radio waves in the air to a sound signal in �    a device. 














