
 

 

Semiconductor ITT & JEE Important Formulas 
 

A substance with particular electrical properties, known as a semiconductor, can be used as the base 

for computers and other electronic devices. It is the perfect medium for controlling electrical current 

and common electrical appliances. 

The term "conductor" refers to a material that can conduct electricity, and the term "insulator" 

refers to a material that cannot. 

Conductivity and Resistivity 

In this below table there is given the conductivity and resistivity of the following items like metals, 

semiconductors, insulators respectively.                                                              

Items 𝑷(𝝅 − 𝒎) 𝝆(𝝅−𝟏𝒎−𝟏)  
Metals 10−2 − 10−6 102 − 108 
Semiconductors 10−5 − 10−6 105 − 10−6 
Insulator 1011 − 1019 10−11 − 10−19 

 

Charge Concentration and Current 

 𝜂𝑛 = 𝜂𝑒 

 In case of intrinsic semiconductors 

 𝜂𝑛 ≫ 𝜂𝑒 

 𝑖 = 𝑖𝑒 + 𝑖𝑛 

 𝜂𝑒 𝜂𝑛 = 𝜂𝑖
2 

 𝜂 = 𝐴𝑇
3

2𝑒−
𝐸𝑔

2𝑘𝑇  

 𝜎 = 𝑒(𝜂𝑒𝑚𝑒 + 𝜂𝑛𝜇𝑛) 

 For P type   𝜂𝑛 = 𝑁𝑎 ≫ 𝜂𝑒 

 For N type𝜂𝑒 = 𝑁𝑎 ≫ 𝜂ℎ. 

 Dynamic Resistance of P-N junction in forward biasing is: 
∆𝑉

∆𝐼
 

Transistor 

A transistor is a small semiconductor that regulates or controls the flow of current or voltage in 

addition to generating, amplifying, and acting as a switch or gate for these electrical signals. Three 

layers, or terminals, of a semiconductor material typically make up transistors.  

CB amplifier 

 ac current gain 𝛼𝑐=
𝑆𝑚𝑎𝑙𝑙 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐶𝑜𝑙𝑙𝑒𝑐𝑡𝑜𝑟 𝑐𝑢𝑟𝑟𝑒𝑛𝑡(∆𝑖𝑐)

𝑆𝑚𝑎𝑙𝑙 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑜𝑟 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 (∆𝑖𝑒)
  

 

 dc current gain 𝛼𝑑𝑐 = 
𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑜𝑟 𝑐𝑢𝑟𝑟𝑒𝑛𝑡(𝑖𝑐)

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 (𝑖𝑒)
 Value of 𝛼𝑑𝑐 lies between 0.95 to 0.99. 

 

 Voltage gain 𝐴𝑣= 
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑜𝑢𝑡𝑝𝑢𝑡 𝑣𝑜𝑙𝑡𝑎𝑔𝑒(∆𝑉0)

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑖𝑛𝑝𝑢𝑡 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 (∆𝑉𝑓)
  



 

 

 

 𝐴𝑉 = 𝑎𝑎𝑐 × 𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑔𝑎𝑖𝑛 

 

 Power Gain= 
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟(∆𝑃0)

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑖𝑛𝑝𝑢𝑡 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 (∆𝑃𝑐)
  

 Power gain= 𝑎𝑎𝑐
2 × 𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝐺𝑎𝑖𝑛 

CE Amplifier 

 Ac current gain 𝛽𝑑𝑐 = (
∆𝑖𝑐

∆𝑖𝑏
) 𝑉𝐶𝐸 = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

 Dc current gain 𝛽𝑑𝑐 =
𝑖𝑐

𝑖𝑏
 

 Voltage gain: 𝐴𝑣 =
∆𝑉0

∆𝑉𝑖
= 𝛽𝑎𝑐 × 𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑔𝑎𝑖𝑛 

 Power Gain=
∆𝑃0

∆𝑃𝑖
= 𝛽2𝑎𝑐 × 𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 

 Relation between 𝛼 𝑎𝑛𝑑 𝛽 : 𝛽 =
𝛼

1−𝛼
 or 𝛼 =

𝛽

1+𝛽
  

 

 

 

 

 

 


