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Omni-directional Response 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Directivity of the sound can be recreated by bending the laws of physics.


In order to make a Microphone to be more sensitive to sounds from one 
direction vs sounds from another direction, we use


 ‘The Phase Shift Network’


Increase of the distance the sound has to travel arriving to the back

Use of absorption materials to generate attenuation 

Delay or Phase Shift between the signals at the Front & Rear of the 
Diaphragm - causing the frontal sound to have a stronger signal 
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Pressure and Force On Diaphragm 
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In order to make the Diaphragm to reject the sound from the back or other 
directions and respond to the Sound coming from the front


We need to create a Phase difference either in time or being forced with 
materials built in to the Microphone


This is achieved by creating a Window built-in around and behind the 
Diaphragm 


This Window will allow sounds to come in to the microphone from the back 
of the Diaphragm


By creating a Resistance to Sounds inside this window in the back side of 
the Diaphragm


It will generate Delay and Cancellations on sounds coming from the back in 
relation to sounds coming from the front  
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Uni Directionality 
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Cardioid  
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If both sounds are applying equal force on the front and back of the 
Diaphragm, it will not move!


In order for Microphone Diaphragm to move and respond to sounds


We need to subtract the Sounds coming to the back from the Sounds coming 
from the front of the Diaphragm  
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Creating A Directional Microphone

Rear Entry Ports 

• The opening shown on the Unidirectional Diaphragm (“d), allows the sound to come from the back 
side of the microphone


• As mentioned previously, we need to create a time difference and attenuation to achieve 
cancellations on the sounds arriving to the back 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Creating A Directional Microphone

Rear Entry Ports 

• This is achieved by placing a Resistance (R1), meaning using a material built-in on the opening 
(window) that has resistance to sounds


• R1 will help to delay the sound by being an obstacle


• When Sounds are coming from the back, they have to overcome this obstacle causing a delay
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Creating A Directional Microphone

Rear Entry Ports 

Sounds coming from the back will reach equally the Omnidirectional microphone, whereas with the 
Cardioid they will be delayed, attenuated and cancelled 
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Directionality Summary 
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