
 

Temperature dependence of resistivity 
 

The resistivity of a material is dependent on temperature. It is 

experimentally found that for a wide range of temperatures, the 

resistivity of a conductor increases with increase in temperature 

according to the expression. 

 
 

𝜶𝜶 of conductors  

For conductors 𝛼𝛼 is positive. If the temperature of a conductor increases, 

the average kinetic energy of electrons in the conductor increases. This 

results in more frequent collisions and hence the resistivity increases. 

The graph of the equation is shown in figure.  

 



Even though, the resistivity of conductors like metals varies linearly for 

wide range of temperatures, there also exists a non-linear region at very 

low temperatures. The resistivity approaches some finite value as the 

temperature approaches absolute zero. 
 

𝜶𝜶 of semiconductors  

For semiconductors, the resistivity decreases with increase in 

temperature. As the temperature increases, more electrons will be 

liberated from their atoms (Refer unit 9 for conduction in semi 

conductors). Hence the current increases and therefore the resistivity 

decreases as shown in the following figure.  

 
A semiconductor with a negative temperature coefficient of resistance 

is called a thermistor.  



The typical values of temperature coefficients of various materials are 

given in the table. 

 


