
 

CHAPTER - 15  

SEMICONDUCTOR ELECTRONICS : 

MATERIALS, DEVICES AND SIMPLE CIRCUITS 

 

SYNOPSIS : 

• The elements in the fourth group of the periodic table like the Si 

and Ge have greater electrical resistance than the good 

conductors but have a lower resistance than the bad conductors. 

Such elements are know as semiconductors. 

 

• The electrical properties of any substance is dependent on the 

arrangement of the crystals and their composition of electrons. 

 

• This deficiency of electron is known as hole. It behaves as if it has 

positive electric charge. 

 

• This process of adding impurities in the semiconductor is known as 

doping. 

 

• The impurity atoms donate electric charge carriers (electron) to 

the host crystal. Such an impurity atom is known as donar. 

 

 



 

• As we move above the valance band there is a region where there 

 is no available energy levels. This region is known as the forbidden 

 gap. The width of the forbidden gap is < 3 e V. 

 

• The region of the energy above the forbidden gap is known as the 

 conduction band. 

 

• The creation of the electron hole pair and it’s recombination 

 process take place at the same time. In the equilibrium position 

 the rate of electron hole pair formation and their recombination is 

 equal. 

 

• Electrons are no longer the majority charge carriers in the small 

 region of the N type material near the junction. Similarly holes are 

 not the majority charge carriers in the small region of the P-type 

 semiconductors near the junction. These regions are known as 

 depletion region since they are deplete of the respective majority 

 charge carriers. 

 

• The varying electric potential at the region near the junction is 

 called the depletion barrier. 

 

 



 

• The depletion region contains positive and negative charges which 

 are not mobile. This is similar to the arrangement of a capacitor. 

 The capacitance formed at the junction is known as depletion 

 capacitance Cd or the transition capacitance. 

 

• The capacitance value can be changed by changing the value of 

 the reverse bias voltage. Such diode is known as varactor diode or 

 variable diode. 

 

• Let the positive pole of the battery be connected to the P end of 

 the diode and let the N end of the diode be connected to the 

 negative pole of the battery such an arrangement is known as 

 forward bias. 

 

• The diode is said to be connected in a reverse bias when the P end 

 of the diode is connected to the negative pole and the positive 

 pole is connected to the N end of the diode. 

 

• The process of obtaining the D. C. voltage (or current) from the AC 

voltage (or current) is known as rectification. 

 

• If the output voltage remains constant with the change in the load 

current Iz, then such a power supply is known as regulated power 

supply. 

 



 

• PNP transistor : 

 In this type of transistor a thin N-type semiconductor wafer is 

 sandwiched between two P-type semiconductor. 

 

• NPN transistor : 

 In this type of transistor a P-type of thin semiconductor wafer is 

 sandwiched between two N-type semiconductor. 

 

• The curve showing the relationship between the voltage and the 

 corresponding current for a transistor is known as it’s static 

 characteristic curves. 

 

• The curve showing the relationship between the input voltage and 

the input current for any given value of the output voltage is 

known as the input characteristic curve. 

 

• The curve indicating the relationship between the output voltage 

and the output current for any given value of the input current is 

known as the output characteristics. 

 

• The ratio of the change in the input base voltage (ΔIB) at a 

constant collector voltage (VCE) is known as the input resistance 

(r1). 

 

 



 

• The ratio of the change in the collector voltage to the change in 

 the collector current for a constant base current (IB) is known as 

 the output resistance ro. 

 

• Current again : 

 The ratio of the change in the collector current (ΔIc) to the 

 corresponding change in the base current (ΔIB) at constant value 

 of the collector voltage (VCE) is known as the current again β. 
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 This parameter can be found from the active region of the output 

 characteristic curve. Normally the value of β is between 10 and 

 100. 

 Taking the ratio of β and ri for a CE circuit, 
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 This ratio of the change in the current in the output circuit (ΔIC) to 

 the change in the input voltage (ΔVBE) is known as the 

 transconductance (gm). 
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It’s unit is mho. 

 

• In amplifier or oscillator circuits the current or the voltage are 

 constantly changing with time. These signals can take any value 

 between the minimum and the maximum. Such a signal is called 

 analog signal. 

 

• The voltage or the current has only two values. The maximum 

 value of the voltage is indicated by ‘1’ and the minimum value of 

 the voltage is indicated by ‘0’. Such a signal is known as digital 

 signals. 

 
• The logic circuit in which there is one or more than one input but 

 only one output is called a logic gate. 

 
• Boolean Equation : 

 The Boolean equation represents the special type of algebraic 

 representation, which describes the working of the logic gates. 



 

• Truth Table : 

 The table which indicates the output for different  combinations of 

 the input voltage is known as the truth  table. 

 


