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ELECTRONICS 

“The scientific study of the behavior and design of 

semiconductor devices and circuits is called 

electronics.” 

 

BAND THEORY OF SOLIDS: 

To explain the electrical conductivity of different 

materials band theory gives the concept of energy 

levels. According to this theory in solid atoms are 

close to each other and due to coulomb repulsive 

force, their energy levels spread out into energy 

bands. There are two types of energy bands the 

lowest one is called valence band and the highest 

one is called conduction band. 

 

 

CONDUCTOR 

According to this theory if valence band and 

conduction band of a material are overlap to each 

other (i.e. electron from valence band can easily 

jump to conduction band), then this type of materials 

are called conductors. 

 

OR 

 

Those substance in which there is no forbidden gap 

between valence band and conduction band are 

called conductors. 

INSULATOR 

Those solids in which there is a large gap between 

valence band and conduction band that extremely 

high energy is required to an electron to move from 

valence band to the conduction band are called 

insulator. 

 

OR 

 

Those substance in which there is large forbidden 

gap between valence band and conduction band are 

called insulators. 

 

SEMICONDUCTORS: 

According to this theory if the energy difference 

between the valence band and conduction band is in 

middle of the conductor and insulators then this type 

of materials is called semiconductors. 

 

Intrinsic Semiconductors: 

Purest form of semiconducting materials is called 

intrinsic semi conducting materials. E.g. silicon and 

germanium. 

 

Extrinsic Semiconductors: 

Impure form of semiconducting materials is called 

extrinsic semi conducting materials. E.g. gallium 

arsenide, gallium arsenide phosphide. 

 

DOPING 

To change the electrical conductivity some impurity 

is added to a semiconductor this process of addition 

of impurity to the semiconductor is called doping. 

 

DONOR DOPING: 

When elements of group V like Sulphur are 

combined with the elements of group IV elements 

like silicon or germanium then N-type material is 

formed. In this type of material, the majority carriers 

are electrons. 

 

ACCEPTOR DOPING: 

When elements of group III like aluminum are 

combined with the elements of group IV elements 

like silicon or germanium then P-type material is 

formed. In this type of material, the majority carriers 

are holes. 
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P-N JUNCTION DIODE: 

When a thin layer of p-type material is combined 

with the thin layer of n-type material then a p-n 

junction diode is formed. 

 

The electrons from n-region moves towards p-region 

and diffuse there. This current is called diffusion 

current as a result of which at the boundary of p-n 

junction p-type material gets negative charge and n-

type material gets positive charge which sets an 

internal electric field and forms a potential barrier 

also called depletion region which stops further 

diffusion. 

 

 

BIASING 

The operating voltage required for the working 

condition of a diode is called biasing voltage. 

 

Forward Biased: 

If n-type of diode is connected to the negative 

terminal and p-type to the positive terminal then the 

diode is in forward biased. In forward bias the width 

of depletion region is minimum and maximum 

current flows. 

 

 

Reverse Biased: 

If n-type of diode is connected to the positive 

terminal and p-type to the negative terminal then the 

diode is in reverse biased. In reverse bias the width 

of depletion region is maximum and minimum 

current flows called surface leakage current due to 

minority carriers. 

 

RECTIFICATION: 

“The process of converting alternating current into 

direct current is called rectification. 

 

DIODE AS A HALF WAVE RECTIFIER: 

In a half wave rectifier one end of the diode is 

connected directly with the transformer and the other 

ends in a series with load resistance 𝑅𝐿 to the 

transformer as shown in figure below. 

 

During the first half cycle the diode becomes 

forward bias and the output is obtained at load 

resistance 𝑅𝐿. During the next half the polarity 

changes in such a way that diode become reverse 

bias there is no output. In this way a single diode 

works on the half of the input cycle and at output we 

get pulsating D.C. 
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DIODE AS A FULL WAVE RECTIFIER: 

Consider two diodes 𝐷1 and 𝐷2 and a load resistance 

𝑅𝐿 connected to a center tapped transformer as 

shown in figure. 

 

When the first half cycle comes then the polarity of 

transformer in such a way that 𝐷1 become forward 

bias and 𝐷2 become reverse bias and output is obtain 

at load resistance 𝑅𝐿. During the next half cycle the 

polarity changes now 𝐷1 become reverse bias and 

𝐷2 become forward bias and output is obtain again 

at 𝑅𝐿. In this way the two diodes can be used for the 

full wave rectification. 

 

TRANSISTOR 

“A semiconductor device which is formed by 

sandwiching a thin p or n type material between two 

opposite materials is called transistor.” 

 

CONSTRUCTION: 

A thin layer of n or p type material is sandwiched 

between two thick layers of opposite materials. The 

middle thin layer is called base, one is emitter and 

other is called collector. Three leads are connected 

to three regions. 

TYPES OF TRANSISTORS: 

There are two common types of transistors. 

1) NPN Transistor 

2) PNP Transistor 

Symbolic Representation 

 OPERATION OR WORKING OF AN NPN 

TRANSISTOR: 

A transistor in a circuit is joint normally in such a 

way that the emitter – base junction is forward 

biased and collector – base junction is reverse 

biased. In this, condition free electrons from emitter 

flow into the base region thus form emitter current 

𝐼𝐸. In the base few electrons recombine with the 

holes and most of them transfer to the collector and 

forms collector current 𝐼𝐶. Few electrons from the 

base is collected by the battery thus forms the base 

current 𝐼𝐵. If there is small change in base current 

then there is a large change in the collector current. 

TRANSISTOR AS AN AMPLIFIER 

An amplifier is a device that increases the strength 

of a weak input signal. The input is applied at the 

emitter and the output is taken across the 𝑅𝐶. To 

make the emitter – base junction forward bias a DC 

voltage is required. As the input circuit has low 

resistance therefore, a small change in input voltage 

cause a large change in emitter current and almost 

same change in collector current. This collector 

current passes through a high load resistance 𝑅𝐶 and 

produce a large voltage drop across it. In this way 

transistor act as an amplifier. 


