
FERRITES-MICROWAVE APPLICATIONS 

 

These are electrical devices whose principle of operation is based on the use and properties of 
ferrites, which are magnetic oxides. Ferrite devices are divided into two categories, depending on 
whether the ferrite is magnetically soft (low coercivity) or hard (high coercivity). 

 Soft ferrites are used primarily as transformers, inductors, and recording heads, and in 
microwave devices. Since the electrical resistivity of soft ferrites is typically 106 to 1011 times 
that of metals, ferrite components have much lower eddy current losses and hence are used at 
frequencies generally above about 10 kHz.  

Hard ferrites are used in permanent-magnet motors, loudspeakers, and holding devices, and as 
storage media in magnetic recording devices. 

Ferrite materials are oxide based components with general composition of the form 
MnoFe2o3.They are obtained by firing powders oxides of materials at 11000c or more and 
pressing them into differential shapes. 

This gives additional features of ceramic insulators so that they can be used at microwave 
frequencies. 

Ferrites are used for microwave applications like to reflect power, modulation and for switching 
circuits 

Faraday rotation principle: 

Faraday principle states that if circularly polarized wave is made to pass through a ferrite rod, 
which has been influenced by a axial magnetic field B, the axis of polarization gets tilted in 
clockwise direction and the amount of tilt depends on the strength of the magnetic field and the 
geometry of the ferrite. This effect is called Faraday rotation. If the wave is made to traverse 
back in the same ferrite, the wave suffered additional rotation. This called non reciprocal 
property. 

This property is made use in  a variety of devices like isolators, circulators, switches etc. 

Isolators:  

 
ISOLATOR Microwave Isolator is a passive, non-reciprocal device with three or more ports 
used to transmit microwave energy in a specific direction. An ideal two-port isolator completely 
absorbs the power for propagation in one direction and provides lossless transmission in the 
opposite direction. 

 



Working: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Circulator:  

A circulator is a passive non-reciprocal three- or four-port device, in which microwave or radio 
frequency power entering any port is transmitted to the next port in rotation (only). Thus, to 
within a phase-factor 

A circulator is a ferrite device (ferrite is a class of materials with strange magnetic properties) 
with usually three ports. The beautiful thing about circulators is that they are non-reciprocal. 
That is, energy into port 1 predominantly exits port 2, energy into port 2 exits port 3, and energy 
into port 3 exits port 1. In a reciprocal device the same fraction of energy that flows from port 1 

to port 2 would occur to energy flowing the opposite direction, from port 2 to port 1.  



 

Gyrator: 

Gyrator is a non reciprocal device 

It is a two port device that has a relative phase shift of 180 degrees in forward direction and zero 
phase shifts in reverse direction 
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