» LECTURE 16

-LED



Topics to be covered

« LED
» Biasing in LEDs



A light emitting diede (LED) is essentially a PN junction
opto-semiconductor that emits a monochromatic (single color) light
when operated ina forward biased direction.

LEDs convert electrical energy inte light energy. They are
frequently used as "pilet" lights in electronic appliances to indicate
whether the circuit is closed or not.




The most impertant part of a light emitting diode (LED)is the
semi-conductor chip located in the center of the bulb as shown at the
right. The chip has two regions separated by a junction The p region
is dominated by positive electric charges, and the » region is
dominated by negative electric charges. The junction acts as a barrier
to the flow of electrons between the p and the n regions. Only when
sufficient voltage is applied to the semi-conductor chip, can the
current flow, and the electrons cross the junction into the p region.
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Light Emit ting
When sufficient voltage is applied to the

chip across the leads of the LED, electrons can
move easily in only one direction across the junction
betweenthe pand nregions.

r In the p region there are many more
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LED Semicon ductor Chip

p and nregions When a veltage is applied and the current

starts to flow, electrons in the n region have
sufficient energy to move across the junction info
the p region.




Never connect an LED directly to a
battery or power supplyl It will be destroyed
almest instantly because too much current will
pass through and burn it out.

LEDs must have a resister in series to
imit the current to a safe value, for quick
testing purposes a 1k resistor is suitable for
most LEDs if your supply voltage is 12V or less.

Remember to coennect the LED the
correct way round!
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The energy (&) of the light emitted by an LED is related to the
electric charge (g) of an electron and the veoltage (V) required to light the
LED by the expressicn: £ gl/Joules.

This expressicn simply says that the veltage is proportional to
the electric energy, and is a general statement which applies to any
circuit, as well ag to LED's. The constant ¢ is the electric charge of a
single electron, -1.6 x 10-1¥ Coulomeb.

Suppose you measured the voltage across the leads of an LED,
and you wished to find the corresponding energy required to light the
LED. Let us say that you have a red LED, and the veltage measured
between the leads of is 1.71 Volts. So the Energy required to light the
LED is

Ezglor £x-16 x107(1.71) Joule,
gince a Coulomb-Velt is a Jeule. Multiplicatiencf these numbers then gives

Ez=2.74 x 10-1% Joule.



