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Condenser Microphones

A condenser microphone operates on the principle of using an electrostatic capacitor to
convert sound waves into electrical signals. It's known for its high sensitivity, wide frequency
response, and accurate reproduction of audio. They care commonly used in recording studios,
broadcasting, podcasting, and other professional audio applications where sound clarity is

critical.

Here’s a breakdown of the science and construction of condenser microphones:

Basic Principle: Condenser microphones consist of two main components: a ndiaphragm
and a backplate. The diaphragm is a thin, conductive material (usually made of gold
sputtered mylar or other lightweight materials) that is suspended close to the backplate.
The space between the diaphragm and backplate forms a capacitor, where the
capacitance changes as the distance between them varies.

Polarization Voltage: A key feature of condenser microphones is the need for
polarization voltage (also called phantom power). This voltage is applied to the
backplate, maintaining a fixed charge on the diaphragm. The distance between
backplate and the diaphragm changes as sound waves cause the diaphragm to vibrate,
altering the capacitance between them. These variations in capacitance result in an
electrical signal that corresponds to the sound waves.

Electret Condenser versus True Condenser microphones: The electret microphone has a
built-in permanent diaphragm. They are often used where phantom power is not
available. Whereas the true condenser microphone requires external phantom power to
maintain the diaphragm’s charge.

Construction

Diaphragm: A thin conductive material that vibrates in response to soundwaves
Backplate: A stationary conductive plate situated near the diaphragm

Casing/Body: The outer housing that protects the internal components and provides
acoustice isolation.

Electronics: Includes an impedance converter, preamplifier, and other circuitry to
convert the varying capacitance into a usable audio signal.

Polarizing Voltage Source (for True condenser microphones): An external power source
is required to maintain the diaphragm.

Condenser microphones are utilized in applications where high sensitivity, accuracy, and wide
frequency response are desirable.
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