Magnetoresistor
Definition: The resistance of some of the metal and the semiconductor material varies in the presence of the magnetic field; this effect is called the magnetoresistance. The element which has these effects is known as the magnetoresistor. In other words, the magneto resistor is a type of resistor whose resistance varies with the magnetic field.
The magnetoresistor is used for determining the presence of a magnetic field their strength and the direction of the force. It is made of the indium antimonide or indium arsenide semiconductor material.
[image: ]
The resistance of the magneto resistor is directly proportional to the magnetic field, i.e., their resistance raises with the increase of the magnetic field. The variation in resistance occurs because of the magneto effect.
The magnetoresistor operates without physical contacts which is their major advantage. The magnetoresistor has various applications like it is used in the hard disk of the computer, an electronic compass, for measuring the current etc.
Working Principle of Magnetoresistor
It works on the principle of electrodynamics, which states that the force acting on the current place in the magnetic field changes their direction. In the unavailability of the magnetic field, the charge carriers of the magneto resistor move in the straight path
In the presence of the magnetic field, the direction of the current becomes changes, and it flows in the opposite direction. The indirect path of the current increases the mobility of their charge carrier which causes the collision.
The collision increases the loss of energy in the form of heat. This heat increases the resistance of the magneto resistor. The current of very small magnitude flows in the magnetoresistor because of few free electrons.
The deflection of the magnetoresistor electrons depends on their mobility. It is more in the semiconductor material as compared to the metals. The mobility of the indium arsenides or indium antimonides is approximately 2.4m2/Vs.
Characteristic of Magnetoresistor
The sensitivity of the magnetoresistor depends on the strength of the magnetic field. The characteristic curve of the magneto resistor is shown in the figure below.[image: ]
In the absence of the magnetic field, the magnetization of the element becomes zero. When the magnetic field slightly increases the resistance of the material reaches near to b. The magnetoresistor element moves by an angle of 45º because of the presence of a magnetic field.
The further increases in the magnetic field make the curve saturates, which is represented by the point C. The magnetoresistive element either operates at O or at b. It gives linear characteristic when operates at b.
Types of Magneto resistor
The magnetoresistor is classified into three categories.
Giant Magnetoresistance (GMR) – In this effect, the resistance of the magneto resistor becomes small when their ferromagnetic layers are parallel to each other. The resistance becomes very high for the antiparallel alignment of the layer. The construction of the GMR is shown in the figure below.[image: ]
Extraordinary Magnetoresistance – In this effect, the resistance of the metal is high in the absence of magnetic field and low in the presence of a field.
Tunnel Magneto Resistor – The current will flow from the one ferromagnetic electrode through the insulator. The magnitude of current flows through the tunnel depends on the direction of magnetization.[image: ]
The current heavy will flows if the magnetisation of the electrodes is parallel to each other. The antiparallel arrangement increases the resistance between the layers.
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