


PN Junction Diode:

is joined to a N-type semiconductor such that
emains continuous at the boundary, the resulting
PN junction diode or a semiconductor diode or a crystal

ction is formed, the P
vile holes (+) and _

The whole arrangement is electrically neutral.

For simplicity, the minority charge carriers are not shown in the figure.



 uncompensated negative immobile ions in the P region do not allow any
more free electrons to diffuse from N region.

vi) The uncompensated positive immobile ions in the N region do not allow any
more holes to diffuse from P region.



=

sitive donor ions in the N region and the negative acceptor ions in the
re left uncompensated.

ntaining the uncompensated acceptor and donor ions is called
" because this region is devoid of mobile charges.

ving only immobile charges, therefore, this region is

er potential than P region.
electric field is set up as shown in the figure.

erence in potential between P and N regions across the junction
difficult for the holes and electrons to move across the junction.
ts as a barrier and hence called “potential barrier’ or ‘height of the

al distance between one side and the other side of the barrier is
-l called ‘width of the barrier’.

xiii) Potential barrier for Si is nearly 0.7 V and for Ge is 0.3 V.
xiv) The potential barrier opposes the motion of the majority carriers.

xv) However, a few majority carriers with high kinetic energy manage to
overcome the barrier and cross the junction.

xvi) Potential barrier helps the movement of minority carriers.



Forward Bias:

e terminal of the battery is connected to P-region and negative
cted to N-region, then the PN junction diode is said to be

50, some holes and free electrons enter into the depletion region.
iii) The potential barrier and the width of the depletion region decrease.
iv) Therefore, a large number of majority carriers diffuse across the junction.

v) Hole current and electronic current are in the same direction and add up.



ross the junction, the holes in N-region and the electrons in P-
minority carriers of charge and constitute minority current.

hole recombination, an electron from the negative
enters the N-region and then drifts towards the

region, near the po erminal of the battery, an electron breaks
bond in the crystal an 1s a hole is created. The hole drifts
he junction and the electron enters the positive terminal of the

current in the external circuit is due to movement of electrons,
P-region is due to movement of holes and current in N-region is
ement of electrons.

iii) If the applied is increased, the potential barrier further decreases. As a
~ result, a large number of majority carriers diffuse through the junction and a
larger current flows.



Reverse Bias:

2gion are attracted by -ve terminal of the battery and the free
acted by +ve terminal of the battery.

Thus, the maj drity carriers are pulled away from the junction.

iii) The potential barrier and the width of the depletion region increase.

iv) Therefore, it becomes more difficult for majority carriers diffuse across the
junction.
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tial barrier helps the movement of the minority carriers. As
inority carriers are generated, they are swept away by the

e, the rate of generation of minority carriers is constant.

is constant irrespective of the applied voltage. For
led ‘reverse saturation current’.

riers is small, therefore, this current is
ilicon diode and 10 A in germanium

e nus

‘is in the order of 10-

- biased PN junction diode has an effective capacitance called
depletion capacitance’. P and N regions act as the plates of the
nd the depletion region acts as a dielectric medium.



Diode Characteristics:

Forward Bias:

Reverse Bias:

Vi - Breakdown Voltage

i) Static or DC Resistance l_

ii) Dynamic or AC Resistance




