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CAPACITANCE AND 

CAPACITORS



Basics

 Capacitor or Condenser is a device which can store electric charge 

for short periods of time

 Just like filling container with water, it takes time to pour charge into 

capacitor

 Conductors would hold much greater electric charges provided that 

they were held in close proximity to one another yet kept apart

 The greater surface area of conductors the greater stored charge

 Simple capacitor can be made from two strips of metal foil sandwiched 

with two thin layers of insulation (e.g., paper)



Basics

 Capacitor’s ability to hold electric charge is measured in farads

 Very large unit and most capacitors are rated in microfarads or less

 Charged capacitor may be regarded as reservoir of electricity that 

can be charged/discharges



Charge and Voltage

 For a given capacitor,

 The property of capacitor to store electric charge when its plates 

are at different potentials is referred to as its capacitance

 Unit of capacitance is termed the farad (F) defined as capacitance of 

capacitor between the plates of which there appears a potential difference 

of 1 volt when it is charged by 1 coulomb of electricity



Capacitors in Parallel and in Series



Parallel Plate Capacitor 



Parallel Plate Capacitors – General Case 



Capacitance of Multi-Plate Capacitor

 Suppose a capacitor to be made up of n parallel plates



Composite Dielectric Capacitor



Charging and Discharging Currents



Exponential Growth and Decay



Energy Stored in Charged Capacitor

 Instantaneous value of power to capacitor is,

 Total energy can be given as,



Dielectric Strength

 If the p.d. between the opposite sides of sheet of solid insulating 

material is increased beyond certain value, material breaks down

 Potential gradient necessary to cause breakdown of insulating 

medium is termed its dielectric strength (megavolts per meter)



Leakage and Conduction Currents in Capacitors

 Every dielectric has few free electrons and therefore effectively acts 

as insulator of very high resistance between plates of capacitor

 Practical capacitor has equivalent circuit of parallel R-C

 Usually, resistance has value in excess of 100 MΩ

 When voltage is applied across capacitor plates, small leakage 

current passes between plates – charge decays with time

 Leakage is different from conduction current 

 Flow of electrons which does not pass through the battery



Types of Capacitors

 Fixed capacitors

 Paper – electrolytic – ceramic – mica – tantalum

 Variable capacitors



Summary



Suggested Readings and Exercises

 Hughes textbook – Chapters 5

 Exercise 5 (Hughes)

 Problems 1, 4, 5, 19, 20, 23, 34, 35, 40


