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• A Zener Diode, also known as a breakdown diode, is a heavily

doped semiconductor device that is designed to operate in the

reverse direction.

• When the voltage across the terminals of a Zener diode is

reversed and the potential reaches the Zener Voltage (knee

voltage), the junction breaks down and the current flows in the

reverse direction. This effect is known as the Zener Effect.

Zener Diode
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Zener Diode
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Working
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• Zener diode allows electric current in forward direction like a normal

diode but also allows electric current in the reverse direction if the

applied reverse voltage is greater than the Zener voltage.

• Zener diode is always connected in reverse direction because it is

specifically designed to work in reverse direction.

• Zener diode is highly doped thus its depletion width is very thin. Due to

this, more current flows through a zener diode as compared to a normal

junction diode.

• A zener diode shows two breakdown approach, zener breakdown, and

avalanche breakdown.



Avalanche breakdown
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• When high reverse voltage is applied to the

p-n junction diode, the free electrons

(minority carriers) gains large amount of

energy and accelerated to greater velocities.

• These electrons are again accelerated and

collide with other atoms.

• As a result, electric current in the diode

increases rapidly.

• Avalanche breakdown occurs in zener

diodes with zener voltage (Vz) greater than

6V



Zener breakdown
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• The zener breakdown occurs in heavily

doped p-n junction diodes because of their

narrow depletion region.

• When reverse biased voltage applied to the

diode is increased, the narrow depletion

region generates strong electric field.

• When reverse biased voltage applied to the

diode reaches close to zener voltage, the

electric field in the depletion region is strong

enough to pull electrons from their valence

band.

• At zener breakdown region, a small increase

in voltage will rapidly increases the electric

current.
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VI character is t ics of  zener diode



Vol tage Regulator  

08/11

• Regulating the voltage of a circuit is

its ability to keep the output voltage

fixed regardless of the variation in

input voltage or load current.

• Until load voltage is less than the

breakdown voltage, the zener diode

does not show conduction.

• As the voltage at the load increases

than breakdown voltage, the device

now starts conduction in the

breakdown region. Thus, at the

breakdown region, a constant

voltage is maintained



SUMMARY
Definition, Macro and Micro Economics, Nature 

and Scope of Economics
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Thank u
KEEP 

LEARNING..

SEE YOU IN NEXT CLASS
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