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Microphone Design Considerations by
Jerad Lewis MEMS. Microphones are
transducers that convert acoustic
pressure waves to electrical signals.

Sensors have become more integrated
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with 'other components in the audio
signal chain, and MEMS technology is
enabling microphones to be smaller
and available with either analog or
digital outputs.

Aaal | Digital MEMS Microo!

Desian-Considerati
MEMS+ supports the design of MEMS

microphones by providing parametric,
non-linear and multi-physics models of
individual MEMS structures that can
be assembled into a completed MEMS
microphone design. Moreover, the
integration of a MEMS + microphone
design into a Cadence Virtuoso ®
circuit offers the unique possibility to
simulate the MEMS Microphone and
its ASIC using specific IC biasing
conditions.
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Analog and Digital MEMS Microphone
Design Considerations . By Jerad
Lewis . Microphones are transducers
that convert acoustic pressure waves
to electrical signals. Sensors have
become more integrated with other
components inthe audio signal chain,
and MEMS technology is enabling
microphones to be smaller and
available with either

Aaal | Digital MEMS Microo!

Desian-Considerati
The design of the MEMS microphone

is similar to the pressure sensor and
the below figure shows the
microphone internal structure. Let us
consider the setup is at rest and in
those conditions the capacitance
between fixed plate and diaphragm is

C1. If there is noise in the environment
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then the sound enters the device
through an inlet.

What is MEMS- Various MEMS
Capacitive MEMS microphones are
motion sensors composed of two
parallel plates separated by an air gap
and work on the principle of a mass-
spring system where the moving
membrane is acting as a spring, as
shown in Figure 4, in which “”
represents the supplying voltage,
represents the displacement of the
membrane, and represents the
nominal capacitance between the back
plate (fixed plate) and the membrane.

Design Approaches of MEMS
MicrophonesiforEnhanced
Performance

The signal-to-noise ratio (SNR) is the
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most important measure of
microphone performance in most
applications. The signal-to-noise ratio
is the difference between a
microphone’s sensitivity and its noise
floor and is expressed in dB. The SNR
of current MEMS microphones ranges
from about 56 dB to about 66 dB.

mierophones—EDN

Sensors have become more integrated
with other components in the audio
signal chain, and MEMS technology is
enabling microphones to be smaller
and available with either analog or
digital outputs. Analog and digital
microphone output signals obviously
have different factors to consider in a
design.

Apal | dicital MEMS micropt
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A typical MEMS microphone design

combines a MEMS sensor with an
ASIC (Figure 3). The sensor delivers
an electrical signal that is amplified in
analog microphones or is processed
for digital microphones by the analog-
to-digital converter (ADC) within the
ASIC.

Next-Generationot- MEMS

MEMS chips from 1.4mm down to
1.0mm side length are applied for
mobile communication. Design
aspects related with key performance
parameters such as sensitivity, signal
to noise ration and...

Desian-of a_polvsilicon MEMS

Infineon's dual backplate MEMS
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technology is based on a miniaturized
symmetrical microphone design,
similar as utilized in studio condenser
microphones, and results in high
linearity of the output signal within a
dynamic range of 105 dB.

MEMS-Microphones—nfineon
Feehnologies

The MEMS microphone. Figure 1
shows a typical MEMS microphone
design. The changing air pressure due
to sound waves makes the membrane
flex, which therefore alters the
distance between the membrane and
the fixed, rigid back-plate. This
changes the capacitance, giving us an
electrical signal that tracks the sound
levels.

How Voice Codees Are Adast
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MEMS microphones are itypically
constructed by placing two
semiconductor chips into a single
package. The first semiconductor chip
is a MEMS membrane which converts
sound waves into an electrical signal,
while the second chip is an amplifier
that sometimes contains an analog-to-
digital converter (ADC).

Typical MEMS microphone
construction The MEMS diaphragm
forms a capacitor and sound pressure
waves cause movement of the
diaphragm. MEMS microphones
typically contain a second
semiconductor die which functions as
an audio preamplifier, converting the
changing capacitance of the MEMS to

an electrical signal.
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Comparing-MEMS-and-Electret

Read Book Mems Microphone Design
And Signal Conditioning Dr Lynn
challenging the brain to think better
and faster can be undergone by some
ways. Experiencing, listening to the
additional experience, adventuring,
studying, training, and more practical
happenings may support you to
improve.

lg“ls'“ls. Miet GEEI'G'I'E Design-And-Signal

MEMS microphones are generally
assembled by putting two
semiconductor chips into a single
package. The first chip consists of a
MEMS membrane converting sound
waves into an electrical signal, while

the second is an amplifier that can
Page 11/14



contain an Analogue-to-Digital
Converter (ADC).

quEE : 1|EE“ 92 IEt guea ; igita
Microphone sensitivity is typically
measured with a 1 kHz sine wave at a
94 dB sound pressure level (SPL), or 1
pascal (Pa) pressure. The magnitude
of the analog or digital output signal
from the microphone with that input
stimulus is a measure of its sensitivity.

Und e Mi I Sensitivi
FHnaleg-Beviees

It enables to discriminate in detail the
impact of the individual components
like transducer, package and
electrostatic read out to the overall
signal-to-noise-ratio (SNR) of the
microphone and hence, to identify the

optimal design of the device.
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MEMS microphones can be placed in
physical arrays to enhance the signal
quality of the output from the
microphones - also known as
beamforming. Signals can be
extracted from noisy environments by
adding the input signals of the desired
sound and subtracting the input
signals of the undesired sounds.

.
. I'EI E;E||E|| EE > et
Monophonic microphones designed for
personal computers (PCs), sometimes
called multimedia microphones, use a
3.5 mm plug as usually used, without
power, for stereo; the ring, instead of
carrying the signal for a second

channel, carries power via a resistor
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from (normally)a/5 V supply in the
computer.
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