
Dr. Ambedkar Institute of Technology

Electronics Devices (19EC31)

Class 7

Dr. Ambedkar Institute of Technology

Dr. Shilpa K.C

Assistant Professor

Dept. of Electronics and 

Communication 

Engineering

Dr.AIT

9/10/2020 1Prepared by Dr.Shilpa K.C, Dept of ECE



Dr. Ambedkar Institute of Technology

9/10/2020 Prepared by Dr.Shilpa K.C, Dept of ECE 2

Hall Effect

• t = thickness of the
semiconductor sample.

• d = width of the
semiconductor sample.

• L = Length of the
semiconductor sample
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Hall Effect

• Connecting to the 
battery

• The current Ix flows 
in ‘X’ direction
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Hall Effect

• Electrons.

• Electrons move in the
opposite direction of the
current



Dr. Ambedkar Institute of Technology

9/10/2020 Prepared by Dr.Shilpa K.C, Dept of ECE 5

Hall Effect

• Apply Magnetic Field 
(Bz) in ‘z’ direction
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Hall Effect

• Due to the magnetic field, 
the electron experience the 
force. 

• Force = qBzv, 

• v= drift velocity

• Bz = Magnetic Field

• q = charge of  electrons



Dr. Ambedkar Institute of Technology

9/10/2020 Prepared by Dr.Shilpa K.C, Dept of ECE 7

Hall Effect

• The force is acting on
the downward direction
on the electrons

• Force = qBzv.
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Hall Effect

• At equilibrium the
downward should be
balanced by the upward
force, F= qEy

• Ey =electric field in
y direction.

• Hence qBzv = qEy
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Hall Effect

• The potential difference is 
created between the top and 
bottom of the semiconductor,  
Electric Field  Ey gets induced 
in y direction

• If the voltmeter is connected, 
potential  measured is  called               
Hall voltage/potential VH .

• If  VH = +ve voltage is created -
its        p type semiconductor.

• If VH = – ve voltage is created  
- its       n type semiconductor.
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Hall Effect

• Hall Effect –

If a current Ix carrying semiconductor in placed in a transverse

Magnetic field Bz, then potential difference is induced in the direction

perpendicular to the current and Magnetic field, that potential

difference Ey is called Hall Electric Field.
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Hall Effect Problem
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