LEDs have been commonly found in electronic devices and exit signs.
Now they are offered as affordable options for lighting in homes
and businesses. Light emitting diodes contain semiconductors
like solar panels; the difference is in the way the electrical energy is
used by the LED. Three layers within the LED – p-type, n-type, and a
depletion zone – combine to produce light. A minimum voltage is
needed to energize electrons and they move from the n-type layer
to the p-type layer. When the electrons move back again, they emit
light that we see. The section of text called “How Light Emitting
Diodes Work” below explains this process in more detail.

in a wide variety of shapes and light colors. When shopping for a
replacement bulb, look for ENERGY STAR® rated bulbs for the best
quality and energy efficiency ratings, and make sure the bulb you
buy produces the same brightness of light, as measured in lumens.
There are a few ways you can save energy on lighting in the home:
switch

incandescent bulbs to CFLs or LEDs;
shut

off lighting when exiting the room; and
use
 natural light by opening blinds or curtains when possible.

One of the quickest and easiest ways to immediately decrease
your electricity bill is to install CFL or LED bulbs in the place of
incandescent or halogen bulbs. For every 100-watt incandescent
bulb replaced, a savings of $30-$80 can be realized over the
lifetime of the bulb. A CFL uses 75 percent less energy than an
incandescent, and an LED bulb uses even less energy. CFL and
LED bulbs last longer than incandescent bulbs, too. Each type of
bulb has benefits as well as drawbacks. For example, a CFL is less
expensive than an LED, but it is more fragile, contains mercury, and
is not always dimmable. An LED is more durable than a CFL, but it is
heavier and is sometimes more expensive. Both types are available
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How Light Emitting Diodes Work
1.

2.

3.

4.

Diodes are made of semiconductors and conducting
materials that need to be added to the semiconductor. In
an LED the most common conductor added is aluminumgallium-arsenide (AlGaAs). The AlGaAs is “doped” by adding
small amounts of another material. One material will have
more valence electrons than AlGaAs, and another doping
material will have fewer electrons. The two doped materials
are put together in a crystal. The material with more
electrons is the “n-type” (n for negative) and the material with
fewer electrons is the “p-type” (p for positive). When these
materials are sandwiched together, the electrons move to
balance themselves out. The area between the materials,
called the p-n junction, is also called the “depletion zone.”
Connecting a power source to the diode, such as a battery,
provides electric current that carries electrical energy. The
electrons in the n-type are repelled by the electric current,
and move through the depletion zone to the p-type. They
are energized, and will want to return to their original,
unenergized state in the n-type.
When the electrons move back through the depletion
zone to the n-type, they release energy as light. This is the
light that we see from the LED. This process continues over
and over again–electrons absorbing energy, moving, then
moving back and releasing the energy, until the power
supply is disconnected or depleted.
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Connecting the power supply in the wrong orientation
does not allow the LED to work. Instead, it merely increases
the size of the depletion zone. Therefore, it is important
that LED’s be wired to their power supply in the correct
orientation.
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