
What is Holes and Electrons 

 

In physics, a hole is an electric charge carrier with a positive charge, equal in 

magnitude but opposite in polarity to the charge on the electron.   Holes and electrons 

are the two types of charge carriers responsible for current in semiconductor materials. 

A hole is the absence of an electron in a particular place in an atom.  Although it is not a 

physical particle in the same sense as an electron, a hole can be passed from atom to 

atom in a semiconductor material.  Electrons orbit the nucleus at defined energy levels 

called bands or shells.  A hole forms in an atom when an electron moves from the so-

called valence band (the shell outside the closed shells that is partially or completely 

filled with electrons) into the conduction band (the outer "cloud" from which electrons 

most easily escape from, or are accepted by, the atom). 

Both electrons and holes are present in any semiconductor substance.  Electrons flow 

from minus to plus, and holes "flow" from plus to minus.  The more abundant charge 

carriers are called majority carriers; the less abundant are called minority carriers.  In 

N-type semiconductor material, electrons are the majority carriers and holes are the 

minority carriers.  In P-type semiconductor material, the opposite is true. In the 

processing of semiconductors, the number of charge carriers can be increased by a 

process known as doping, which consists of adding minute amounts of elements 

called impurities.   Certain impurities, when added to a semiconducting element such as 

silicon, increase the number of electrons and produce an N-type material; other 

impurities increase the number of holes and produce a P-type material.  Both N-type 

and P-type material are important in the manufacture of solid-state electronic 

components. 
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For electronic application, semiconductors must be crystalline and must 

contain a well-controlled concentration of specific impurities.  

Crystalline semiconductors are needed so the defect density is low. 

Since defects are electron and hole traps where e--h+ can recombine and 

disappear, short lifetime. 

The role of impurities in semiconductors: 

1.To provide a wide range of conductivity(III-B or V-P in Si). 

2.To provide two types of charge carriers(electrons and holes) to carry 

the electrical current , or to provide two conductivity types, n-type(by 

electrons) and p-type(by holes) 

Group III and V impurities in Si are dopant impurities  to provide 

conductive electrons and holes. However, group I, II, and VI atoms in Si 

are known as recombination impurities(lifetime killers)when their 

concentration is low 

Wafer Silicon 
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