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At the end of this chapter, you will be competent to

resistors to fulfil

Identify and improve various electronic circuits and 

appliances related to new trends in communication.
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molecules are joined

are no loosely bonded electrons in such 

substances. So, electric current does not 

flow through them. Such substances are 

known as electrical insulators.
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properties between metals and non-metals. Most

gallium arsenide, indium phosphide also come

 The atomic number of silicon is 14. Since its valency will be 4, the number 

of electrons in the outer most shell is 4. A Silicon atom would make a crystalline 

lattice by sharing electrons with 4 atoms in tetrahedral manner. This is shown in 

Fig 4.3.

Under low temperature, semi conductors conduct electricity only faintly. But as 

the temperature rises considerable amount of electrons present in the co-valent 

bonds reach the free state. Then the heated non-metallic elements start conduct-

ing electricity.

 Elements like silicon and Germanium (without mixing up with impurities) 

are called intrinsic semi-conductors which remain as lattice shown in the Fig 

4.3 . Each electron got free from the silicon lattice on heating makes a hole each 

in the lattice, therefore the silicon made to this position contains a large number 

of free electrons and holes (Fig. 4.4)

 

 The conductivity of intrinsic semi-conductors can also be increased by 

mixing small amounts of other elements. The method of adding impurities to 

semi-conductors in this manner is called doping. Arsenic or boron can be used to 

dope silicon or germanium. In making semi-conductor there are two ways of 

doping (Fig 4.5, Fig 4.6).

 By doping small amount of phosporus or arsenic (which are in the fifth 

group of the periodic table and rich in valency electrons) with silicon or germanium, 

a semi-conductor of n type or negative type can be made.



For Free Distribution73

 Similarly, by doping a small amount of 

aluminum or boron (which are in the third 

group of the periodic table with less valency 

electrons) to silicon, a semi-conductors of p 

type or positive type can be made. In n-type 

semi-conductors, more free electron and in 

p-type semi-conductors more holes can be 

seen. (Fig 4.5 and 4.6)

p-n Junction

p-n junction can be made by joining a 

p-type semi-conductor and a n-type 

semi-conductor in a special way.

 Here, p-type semi-conductor will be rich in holes and n-type semi-

conductor will be rich in free electrons. As soon as p-n- Junction is made, some 

amount of holes present in p-side diffuse to n side and some amount of free 

electrons in n-side diffuse towards p-side. Then p-side closer to the junction 

becomes negatively charged and n side becomes positively charged. In addition 

on either side of the junction, an area of voltage block is seen. p-n junction of 

Silicon has 0.7 V and germanium has 0.3 V with positive and negative charges 

on either side of this p-n junction in a thin layer called the depletion layer.  
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Fig 4.11(b) shows a p-n junction diode where its p side

Fig 4.10-Different types of junction diodes

(Fig 4.12(a))

Fig 4.11-Action of a junction diode

Fig. 4.12 (b) and 4.11(c) show a p-n junction diode connected to a battery with 

its terminals inter-changed. Then the depletion layer becomes thick and charge 

carriers (holes and electrons) are unable to move. Thus the electric current does 

not flow and the bulb does not glow. Biasing the p-n junction diode in this way 

is called ‘reverse biased’ condition.

 A diode can also, used as a switch. In addition be it is regarded as a valve. 

Electric current flows in a diode only in one direction.

Fig 4.12 A simple circuit using diodes

As diodes allow the flow of electricity along one direction its symbol can be 

shown as:fig 4.13

The direction of the flow of current is shown by the arrow 

head and prevention of flow of current is shown by 

simple line. 
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Stage ‘ON’-current flows

(forward bias.)

stage OFF-current does not flow

(Reverse/ Backward bias)

Special type of diodes

(AC)-into direct current (DC)-Fig4.16)

3) Zener diodes

A Zener diode is shown in fig 4.17

These are used to obtain a fixed voltage 

eventhough the input voltage varies in a 

certain range. It behaves like a normal 

silicon diode but when reverse biased, 

breaks down at a particular voltage, called 
its breakdown or Zener voltage. It helps to protect the electronic appliances.
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(Fig. 4.18).

conductor

p n
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4.2 using transistors to fulfil day-to-day needs

At the dawn of electronic age, thermionic valve was used as the main electronic

the junction transistor.

Mainly transistors are of two types. They are;
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be supplied with more voltage on p and less voltage on ‘n’.This overcomes the 

voltage barrier. By decreasing the voltage supplied to p and increasing the volt-

age applied to n, the junction can be reverse biased. This is mostly used in tran-

sistor circuits. Direct currrnt (DC) sourced are used to obtain these voltages and 

by using suitable resistors, the necessary voltageas are supplied to their relevant 

terminals.

I
E 

- emiter current

I
C 

- collector current

I
B 

- base current

Fig 4.26-A forward biased npn transistor.

A npn transistor is used here. Here the BE junction is forward biased and BC

junction kept reverse biased.

I
B
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Fig 4.27-simple transistor circuit

than the current across L
1

Fig 4.28-Trnasistor as an amplifier

of milli ampere range.

controls


