Lecture 9: Diodes (3)

Zener Diodes and their Applications, Examples
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Zener Diode

Anode (A) : Cathode (K)

I;

L

Breakdown —. /

Reverse-

breakdowr operating region

region

Zener diode is a diode operating in the breakdown region

Dr. Mohamed Bakr, ENGINEER 3NO3, 2015



Zener as a Voltage Regulator

A Zener diode operating along the breakdown line acts as a
voltage requlator as it maintains a nearly constant voltage
across Its terminals over a relatively wide range of the reverse-
current (I« < 1, < 15,), wWhere:
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In addition to I, and I,,, a Zener *
diode Is characterized by a test poin
along the breakdown line. The
coordinates of this point are

|+ = Zener test current,

I7k (zener knee current)

I7 (zener test current)

I7\ (zener maximum current)

V.1 = Zener test voltage




Dynamic Impedance
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Ideal Zener Equivalent Circuit
Ideal Model
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The breakdown line Is approximated by an ideal vertical line
located at V-



Practical Zener Model

Practical Model
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From CC Curve: V, =V, +AV, =V, +Z,Al,
=V, +7Z,1,
From Model: V, =V, +Z,1,
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Voltage Regulation Using Zeners
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Power Supply Regulator
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Power Supply Regulators (Cont’d)

The voltage regulator is a apt =
. . . . oltage

three terminals device, which G regulator Output
IS used to suppress the Gnd
residual ripples in the output I I
of the filter = = =
Its simplest form iIs a Zener
diode In series with a resistor

On-oft F, .

switch W I

= 0.1 A

i SW1 110 V ac ' 12{?31112%51 @ O+5.0V
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D —-D, are IN4001 rectifier diodes. = = =
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