
 
Micro Speaker Science 

 
Micro speakers, also known as miniature speakers nor micro loudspeakers, are compact audio devices 
designed to provide sound in a wide range of applications, from consumer electronics like smartphones 
and laptops to medical devices, wearables, automotive systems, and more.  These speakers are 
characterized by their small size, efficient power consumption, and the ability to reproduce sound at 
acceptable quality levels despite their limited physical dimensions. 
 
Construction: 

! Diaphragm (Cone):  The diaphragm, often made from lightweight materials like paper, plastic, or 
metal, is a thin, flexible surface that vibrates to produce sound waves.  The diaphragm is typically 
conical or dome shaped. 

! Voice Coil: Attached to the back of the diaphragm is a coil of wire known as the voice coil.  When 
an audio signal (electrical current) passes through the voice coil it generates a magnetic field. 

! Magnet: A permanent magnet is situated around the voice coil, creating a magnetic field that 
interacts with the current flowing through the coil.  The interaction between the magnetic field 
and the current causes the voice coil to move back and forth rapidly. 

! Suspension (Spider and Surround): The diaphragm is held in place by a flexible suspension system 
consisting of a spider and a surround.  These components allow the diaphragm to move while 
keeping it centered within the magnetic gap. 

! Frame (Basket): The entire assembly is housed within a rigid frame or basket, which provides 
structural support and proper alignment of the components.  

! Enclosure: There are many variables to the dimensions, materials, design of speaker enclosures.  
See the article “Speaker Enclosure Considerations” at https://www.soberton.com/resources/3d-
models/  

 
Construction Process: 

! Design: Micro speaker design involves choosing the appropriate materials for the diaphragm, 
voice coil, magnet, and suspension.  The dimensions of these components are carefully 
determined to optimize sound quality, efficiency, and power consumption 

! Assembly: Several of the assembly operations have to be manual to ensure the components are 
meticulously assembled using precision techniques. 

! Winding Voice Coil: The voice coil is with thin insulated wire and attached to the diaphragm. 
! Magnet Placement: The permanent magnet is situated around the voice coil, creating the 

necessary magnetic field. 
! Suspension Integration: The spider and surround are attached to the diaphragm and the frame. 
! Testing and Quality Control: Each speaker goes through rigorous testing including: desired sound 

quality. durability, frequency response, distortion levels, impedance, and sensitivity. 
 
Micro speaker technology continues to evolve with the exploration of innovative materials, designs, and 
manufacturing processes.  There is a constant goal of improving efficiency, sound quality, and overall 
performance while maintaining their compact size. 
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