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Zener Diodes
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* The Zener is a diode operated in reverse bias at the Zener Voltage (V,).
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Zener Resistor Values [Z ==Y V’"‘-

ol
T +
 If Ris too large, the Zener diode cannot conduct v, — V, R,

because the available amount of current is less
than the minimum current rating; 1.

The minimum load currentis: | .= 1z =1,

The maximum value of load resistance is:

 If R Is too small, the Zener current exceeds the maximum current rating,

|-\ - The maximum current for the circuit is given by: V vV
ILmax = — = =
R, R

Lmin

The minimum value of load resistance Is:
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SVl \9,b e Apdl aoud D 9 Vz=6.8V g9 rz=5 Q wilS Idl -
.20 mA o;l.\.ﬁ.o )Lu 90 eV, p )

V,p=V,+1,rz=68V+20mA.5Q=6.9V
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24V -20V
fmm) 500

30V - 20V
30V l Ly =0y = 0-5A

I =0.2A

L yma = oo — Iz =0.5A —0.1A = 0.4A
Pzaax) = Vz Izmax) =0.4A 20V =8W



IL(max) =25.5 -1 =24.5mA

R VL— Vz
R __ Yz _ 12 _ 4900
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R 470Q o
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Z
== 16V VZ=10V? R, @12k
Pm=30mW

Re

V, =V =8.730olts

V., =9¢ =V, =16-8.73=7.270olts
I, =0 Ampers
P =V_*I_ =0watt

deola
R
IR - L
R V= D=
e K R+R,

1 kQ Iyz i

+ 1.2*16
V== 16V v R, Q1KQ V, = =8.73volts
B 2.2
e I




DA 1aad 3KQ) e 4 e Ry Jladul &

Ryl 36 o o
V, =V_ =10 Volts
V.=V, -V, =16 — 10 = 6 Volts
1, =Yr 2 VOIS 5 33ma
R, 3*10°Q
IR=V—R— ﬁVﬂh;S — 6mA
R 1*10°Q

I =1,-1,=6-3.33=2.66m Ampers

PR ) (S sl e Uil o Sh
P =V *I =10%2.66=26.7Tmwatts
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p RV _( kQ)(10V) _ 10 k0
bmin =y — Y, " 50V=10V 40

Ve=V;=V,=50V-10V=40V

=250 ()

Ve 40V
R 1kQO

[} =1i—1,,=40mA - 32 mA =8 mA

min

= 40 mA

]R=

bos = ] 8MA

min

= 1.25 k()



LR, +R _1200 +220 ,

J =V, 20 =
= 7 R, 1200
= ¥ =23.67volts
=Y Ve 20V 6 67ma
R, R, 12%10°Q
I, =1__ +1,=60+16.67=76.67mA

max el

:]'.IIH

—» o =36.87volts

<

g, =1, *R+V_=76.67*107 *220 +20 =

= > S o
2367V 3637V
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Practical Applications Diodes [Z
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Rectifier Circuits
» Conversions of AC to DC for DC operated circuits
» Battery Charging Circuits
dSimple Diode Circuits
» Protective Circuits against
*» Overcurrent
» Polarity Reversal
¢ Currents caused by an inductive kick in a relay circuit
dZener Circuits
= Overvoltage Protection
» Setting Reference Voltages
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S>> ue axil Wa-es ul>9-° oo sl JSiwi
W = h*f joules : 6509 Whgigel clloi . WUgigall

h : Planck’s constant = 6.624 = 103* joule-second

1%
wavelength A =— meter

f

wavelength is usually measured in angstrom units (A)

1A= 10"10p

v :velocity of light, 3 = 10% m/s
f :frequency of the traveling wave, hertz
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Photodiode characteristics. PA
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Cold leaf
melal comtact

- Anmde (+)
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" Metal semiconductor panctson
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Comparison of hot-carrier B

n-A junction diodes
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Approximate

OlSoF equivalent circuit.
equivalent circuit
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