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VAR A diode. The diode whose current—voltage characteristics are
shown in Fig, 29-28 is connected in series with a 4.0-V battery and a resistor. If a
current of 15 mA is to pass through the diode, what resistance must the resistor have?

APPROACH We use Fig. 29-28, where we see that the voltage drop across the
diode is about 0.7V when the current is 15mA. Then we use simple circuit
analysis and Ohm’s law (Chapters 18 and 19).
SOLUTION The voltage drop across the resistoris 4.0V — 0.7V = 33V, so
R=V/I=33V)/(1.5 x1072A) =2200.

The symbol for a diode is

—@— [diode]

where the arrow represents the direction conventional (+) current flows readily.

Since a pn junction diode allows current to flow only in one direction
(as long as the voltage is not too high), it can serve as a rectifier—to change ac into
de. A simple rectifier circuit is shown in Fig. 29-29a. The ac source applies a voltage
across the diode alternately positive and negative. Only during half of each
cycle will a current pass through the diode; only then is there a current through the
resistor R. Hence, a graph of the voltage V,;, across R as a function of time looks
like the output voltage shown in Fig. 29-29b, This half-wave rectification is not
exactly dc, but it is unidirectional. More useful is a full-wave rectifier circuit,
which uses two diodes (or sometimes four) as shown in Fig. 29-30a. At any given
instant, either one diode or the other will conduct current to the right. Therefore,
the output across the load resistor R will be as shown in Fig. 29-30b. Actually
this is the voltage if the capacitor C were not in the circuit. The capacitor tends
to store charge and, if the time constant RC is sufficiently long, helps to smooth
out the current as shown in Fig. 29-30¢. (The variation in output shown in
Fig. 29-30c is called ripple voltage.)

Rectifier circuits are important because most line voltage in buildings is ac, and
most electronic devices require a dc voltage for their operation, Hence, diodes
are found in nearly all electronic devices including radio and TV sets, calcula-
tors, and computers.

®

®
i——
F—

FIGURE 29-29 (a) A simple
(half-wave) rectifier circuit using a
semiconductor diode. (b) AC source
input voltage, and output voltage
across R, as functions of time.
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FIGURE 29-30 (a) Full-wave-rectifier
= circuit (including a transformer so the

(a) magnitude of the voltage can be
changed). (b) Output voltage in the
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absence of capacitor C. (¢) Output
voltage with the capacitor in the circuit.
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