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3.3 PN JUNCTIONDIODE

A p-n junction diode is two-terminal or two-electrode semiconductordevice, which allows
the electric current in only one direction while blocks the electric current in opposite or reverse
direction. If the diode is forward biased, it allows the electric current flow. On the other hand, if
the diode is reverse biased, it blocks the electric current flow. P-N junction semiconductor diode is
also called as p-n junction semiconductordevice.

In n-type semiconductors, free electronsare the majority charge carriers whereas in p-
typesemiconductors, holesare the majority charge carriers. When the n-type semiconductor is
joined with the p-type semiconductor, a p-n junctionis formed. The p-n junction, which is formed
when the p- type and n-type semiconductors are joined, is called as p-n junctiondiode.

The p-n junction diode is made from the semiconductor materials such as silicon,
germanium, and gallium arsenide. For designing the diodes, silicon is more preferred over
germanium. The p-n junction diodes made from .silicon semiconductors works at higher
temperature when compared with the p-n junction diodes made.from germanium semiconductors.

The basic symbol of p-n junction diode under forward bias and reverse bias is shown in the

below figure

Forward biased Reverse biased
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In the above figure, arrowhead of a diode indicates the conventional direction of electric
currentwhen the diode is forward biased (from positive terminal to the negative terminal). The
holes which moves from positive terminal (anode) to the negative terminal (cathode) is the
conventional direction ofcurrent.

The free electrons moving from negative terminal (cathode) to the positive terminal (anode)
actually carry the ‘electric ‘current. However, due to the convention we have to assume that the
current direction is from positive terminal to the negative terminal.

Biasing of p-n junction semiconductor diode

The process of applying the external voltage to a p-n junction semiconductor diode is called
biasing. External voltage to the p-n-junction diode.is applied in any of the two methods: forward
biasing or reversebiasing.

If the p-n junction diode is forward biased, it allows the electric current flow. Under
forward biased condition, the p-type semiconductor is connected to the positive terminalof battery
whereas; the n-type semiconductor is connected to the negative terminal ofbattery.

If the p-n junction diode is reverse biased, it blocks the electric current flow. Under reverse
biased condition, the p-type semiconductor is connected to the negative terminal of battery
whereas; the n-type semiconductor is connected to the positive terminal ofbattery.

Terminals of pn junction diode

Generally, terminal refers to a point or place at which any object begins or ends. For
example, bus terminal or terminus is a place at which all the buses begin or ends. Similarly, in a p-
n junction diode, terminal refers a point at which charge carriers begins or ends.

P-n junction diode consists of two terminals: positive and negative. At positive terminal, all
the free electrons will end and all the holes will begin whereas at negative terminal all the free
electrons will begins.and all the holes will end.

o Terminals of diode under forwardbias

In forward biased p-n junction diode (p-type connected topositive terminal and n-type
connected to negative terminal), anode terminal is a positive terminal whereas cathode terminal is
negative terminal.

Anode terminal is a positively charged electrode or conductor, which supplies holes to the
p-n junction. In other words, anode or anode terminal or positive terminal is the source of positive
charge carriers (holes), the positive charge carriers (holes) begins their journey at anode terminal

and travel through the diode and ends at cathode terminal.
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Cathode is the negatively charged electrode or conductor, which supplies free
electrons to the p-n junction. In other words, cathode terminal or negative terminal is the
source of free electrons, the negative charge carriers (free electrons) begins their
journey at cathode terminal and travelthrough the diode and ends at anodeterminal.

The free electrons are attracted towards the anode terminal or positive terminal
whereas the holes are attracted towards the cathode terminal or negative terminal.

Terminals of diode under reversebias

If the diode is reverse biased (p-type connected to negative terminal and n-type
connected to positive terminal), the anode terminal becomes a negative terminal
whereas the cathode terminal becomes.a positive terminal.

Anode terminal or negative terminal supplies free electrons to the p-n junction. In other
words, anode terminal is the source of free electrons, the free electrons begintheir journey at
negative or anode terminal and fills the large number of holes in the p-type semiconductor.

The holes in the p-type semiconductor get attracted towards the negative terminal. The free
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electrons from the negative terminal cannot move towards the positive terminal because the

wide depletion region at the p-n junction resists or opposes the flow of freeelectrons.

Cathode terminal or positive terminal supplies holes to the p-n junction. In other words,
cathode terminal is the source of holes, the holes begin their journey at positive or cathode
terminal and occupies the electrons position in the n-type semiconductor. The free electrons
in the n-type semiconductor gets attracted towards the positive terminal. The holes from the
positive terminal cannot move towards the negative terminal because the wide depletion

region at the p-n junction opposes the flow ofholes.
BE3251 BASIC ELECTRICAL ELECTRONICS AND ENGINEERING



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

O—Eﬂ—o

Cathode (K} Anode (A .
o A +I (mA) A Forward
- O_K_D + Current
-+
F d
Conventional Current Flow %ﬂzzr
Reverse “knea”
Breakdown
Voltage
Y +
- -
Reverse Voltage r T Forward Voltage
-50mA 03y G _
. . Germanium -3v Germanium
B%Z;E:mn -20mA Silicon 0.7v Silicon
or Avalanche Reverse
Region Bias
T e Reverse
I (wA Y Current
. Reverse Bias — The voltage potential is connected negative, (-ve) to the P-

type material and positive, (+ve) to the N-type material across the diode which has
the effect of Increasing the PN junction diode’swidth.

. Forward Bias — The voltage potential is connected positive, (+ve) to the P-
type material and negative, (-ve) to the N-type material across the diode which has

the effect of Decreasingthe PN junction diodeswidth.
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