B Sc Physics (Electronics) Applications of PN Junction Diode

APPLICATIONS OF PN JUNCTION DIODE

Rectification
The conversion of alternating current into direatrent is known as rectification. A PN-
junction diode can conduct current only when itoisvard biased and a very weak current flow
across PN-junction when it is reversed biased. &ht®n of junction enables us,i%\'it as a
rectifier. Rectifiers may be placed into followihgo categories: \‘\
1)  Half wave rectification
ii)  Full wave rectification
Half Wave Rectification
A half-wave rectifier allow current through the d)anly% one-half of the cycle. A
diode is connected to an ac source and to a lsstoeR fo
the sinusoidal input voltage (Y goes positive, the diede |smrd-biased anmaots current
through the load resistor. The current producesuat[%)

half-wave rectifier. When

ltage across the load ®Rhich has
the same shape as the positive half-cycle of R age as shown in figure below:
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When the ?/age goes negative during thersgdalf of its cycle, the diode is

reverse-biased. There is no current, so the voléagess the load resistor is 0 V, as shown in

figure belo/vg'\
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The net result is that only the positive ha]f-egcbf the ac input voltage appear across
the load. Since the output does not change polatiig a pulsating dc voltage with a certain
frequency as shown in the figure below:

}\'
Average Value of the Half-Wave Output Voltage °

The average value of the half-wave rectified ou Bs the value you would
measure on a de voltmeter. Mathematically, it igeined yyalng the area under the curve
over a full cycle, as illustrated in the figure @&| thensdividing by #, the number of radians in
a full cycle. ’6
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Noté.thatl,, sin 8 is the instantaneous AC voltage.
Effect of the Barrier Potential on the Half-Wave Rectifier Output

In the previous discussion, the diode was consil@teal. When the practical diode
model is used with the barrier potential of 0.7a{dn into account, this is what happens. During
the positive half-cycle, the input voltage must meene the barrier potential before the diode
becomes forward-biased. This results in a half-wauwput with a peak value that is
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0.7 V less than the peak value of the input, asvaha figure below:

07V

I"" ) p(ull ;(m) 0.7
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The expression for the peak output voltage is wxy

Vp(out) =1 p(in) — 0.7V

&
Full-Wave Rectifiers \/\

A full-wave rectifier allows unidirectional (one-w)ac%e’f through the load during the
entire 360° of the input cycle. b
The Center-Tapped Full-Wave Rectifier

r that uses two diodes connected to the

A center-tapped rectifier is a type of full-w
secondary of a center-tapped transform mofigure below. The input voltage is coupled

through the transformer to the ce ped sengndHalf of the total secondary voltage

appears between the center tap :ﬁ@ﬁ ch end sf¢badary winding as shown.
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For a positive half-cycle of the input voltage, th@arities of the secondary voltages are
as shown in Figure (a). This condition forward-bmsliode Dand reverse-biases diode Dhe
current path is through,and the load resistor R

D,
(a) During positive half-cycles, D, is forward-biased and D, is reverse-biased.

For a negative half-cycle of the input voltage age polarities on the secondary are
as shown in Figure (b). This condition reverse-¢x d forward-biases DThe current path
is through D and R as indicated. Because utput current durinty Bioe positive and
negative portions of the input cycle is i &ectlon through the load, the output voltage

developed across the load resistor i l-waetifred dc voltage.

D,
(b) During negative half-cycles. D, is forward-biased and D) is reverse-biased.

A

TheI;idge Full-Wave Rectifier

The bridge rectifier uses four diodes connecteshasvn in Figure 2-20 _ When the input
cycle is positive as in part (a), diodesdhd D are forward-biased and conduct current in the
direction shown. A voltage is developed acrogsgHat looks like the positive half of the input

cycle. During this time, diodeszand D, are reverse-biased.
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(a) During the positive half-cycle of the input. D, and D, are forward- biased and conduct current
D5 and Dy are reverse-biased.

F

oL, dig

(b) During the ncgative half-cycle of the input, Dy and D, are forward-biased and conduct current.
D, and D, are reverse-biased.

When the input cycle is negative as in Fi des B and O are forward-biased and
conduct current in the same direction t aR during the positive half-cycle. During the
negative half-cycle, Pand [} are rev. lased. A full-wave rectified outpaltage appears

across R as a result of this action(b

District Khushab

Written and composed by: Prof. Muhammad Ali Malik (Phil. Physics), Govt. Degree College, Naushera



