




1.a

Gunn Diode’s Working

This diode is made of a single piece of N-type

semiconductor such as Gallium Arsenide and InP (Indium

Phosphide). GaAs and some other semiconductor materials

have one extra-energy band in their electronic band

structure instead of having only two energy bands, viz.

valence band and conduction band like normal

semiconductor materials. These GaAs and some other

semiconductor materials consist of three energy bands, and

this extra third band is empty at initial stage.

If a voltage is applied to this device, then most of the

applied voltage appears across the active region. The

electrons from the conduction band having negligible

electrical resistivity are transferred into the third band

because these electrons are scattered by the applied voltage.

The third band of GaAs has mobility which is less than that

of the conduction band.

Because of this, an increase in the forward voltage increases

the field strength (for field strengths where applied voltage

is greater than the threshold voltage value), then the

number of electrons reaching the state at which the

effective mass increases by decreasing their velocity, and

thus, the current will decrease.
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Thus, if the field strength is increased, then the drift

velocity will decrease; this creates a negative incremental

resistance region in V-I relationship. Thus, increase in the

voltage will increase the resistance by creating a slice at the

cathode and reaches the anode. But, to maintain a constant

voltage, a new slice is created at the cathode. Similarly, if

the voltage decreases, then the resistance will decrease by

extinguishing any existing slice.

Gunn Diode’s Characteristics

Gunn Diode Characterstics

The current-voltage relationship characteristics of a Gunn

diode are shown in the above graph with its negative

resistance region. These characteristics are similar to the

characteristics of the tunnel diode.

As shown in the above graph, initially the current starts

increasing in this diode, but after reaching a certain voltage

level (at a specified voltage value called as threshold voltage

value), the current decreases before increasing again. The

region where the current falls is termed as a negative

resistance region, and due to this it oscillates. In this

negative resistance region, this diode acts as both oscillator



and amplifier, as in this region, the diode is enabled to

amplify signals.
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