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Fig. 1: Temperature Behavior of Zener and Avalanche Diodes

Vg Reverse voltage

V, Zener voltage

Vs Reverse breakdown voltage
I Reverse (leakage) current

I Forward current

Ve Forward voltage drop

I Test current

iz Dynamic resistance

TKy,/ oy | Temperature coefficient
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3.9
on both sides ‘

Temperature Behavior of Zener and
Avalanche Diodes

Z-diodes are semiconductor devices made of silicon. They can be
classified in two groups depending on their breakdown mechanism.

For breakdown voltages V, > = 6 V, Z-diodes are called avalanche
diodes. Below the breakdown voltage, a small current — the leakage
current — flows through the diode. When the reverse voltage Vi
reaches the breakdown voltage, the current rises very fast; the
breakdown is like an avalanche. The temperature coefficient of
avalanche diodes in the reverse direction is positive (Fig. 1: ®, @).

For breakdown voltages V, < = 6 V, Z-diodes are called Zener
diodes. These diodes show a smooth rise of current with increasing
reverse voltage Vi. The temperature coefficient is negative (Fig. 1: @).

In the forward direction, both the Zener and the avalanche diodes
have a negative temperature coefficient (Fig. 1: @).

The temperature coefficient of the breakdown voltage is shown in
some datasheets as TK;, or a,,.
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