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Fig.7(a) Connecting a battery across the junction diode; (b) circuit diagram for this; (c) alternative symbol for the diode.

The diode is said to turn on when this
value of forward bias is reached.
When the diode is turned on the depth
of the depletion layer decreases -
though it does not disappear. Except
for the small region near the junction
where recombination is a continual
process, the moving holes and elec-
trons are majority carriers.

When forward biasing results in
current flow through the dioide, con-
duction is said to be taking place -
but it is essential for the injection of
electrons into the diode to occur, and
for recombination to take place,
before there can be conduction.

Non -Conduction

If we now reverse the polarity of
the applied voltage (i.e. connect
positive to n -side) we have the situa-
tion known as reverse bias. As shown

in Fig. 8(a), this has the effect of pull-
ing 'free' electrons out of the n -side
(hence resulting in a greater overall
positive charge), and, in effect, pull-
ing holes out of the p -side. In other
words any electrons getting into the
p -side (and they are pushed that way)
are liable to be captured by the holes
with the result that the holes start to
disappear.

The overall effect is that the
negative charge on the p -side in-
creases. Free electrons will disappear
near the depletion layer first - as will
holes the other side. Hence the deple-
tion layer will widen. Because the ma-
jority carriers are being pulled away
from the junction on both sides, no
current flow (of majority carriers) will
cross the junction and the diode will
not conduct. In fact all movement of
majority carriers will cease quite
quickly.

Fig. 8(b) shows the circuit
diagram and Fig. 8(c) shows the ef-
fect on the depletion layer. When
there is no current flow in the circuit
the current is said to be turned off.
Since the p -n junction diode permits
conduction by majority carriers in one
direction only it acts as a rectifier. The
name diode comes because there are
two separate elements.

Storage And Lifetime

If the forward bias on a diode is
suddenly reduced to zero, minority
carriers will remain on both sides of
the junction. Counting in micro-
seconds, a considerable length of
time may elapse before these carriers
recombine. The minority carriers are
said to be stored under these condi-
tions - and the length of time it takes
for 63% of them to recombine is call
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Fig.8(a) Reverse biasing the diode;
(b) circuit diagram for this; (c) effect
on the depletion layer.
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