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intensity is zero 4 Hours 95 dBA 90 dBA
Particle ® Wave does not 3 Hours 97 dBA 91 dBA
Velocity propagate (standing 2Hours | 100 dBA 93 dBA
wave) 15Hours | 102 dBA 94 dBA
B Active sound power 1 Hour | 105 dBA 96 dBA

Instantaneous field
Intensity

JAN

30 Minutes | 110 dBA 99 dBA
15 Minutes 115 dBA 102 dBA

\4 \//\\/-—- Time-averaged

Intensity Noise Dose is the measured Sound Exposure Level normalized to

an 8-hour work day. Exposure to sound pressure is regulated.

MICROPHONES, PREAMPLIFIERS, CABLES, &
POWER SUPPLY

MICROPHONE DYNAMICS & FREQUENCY
RANGE BY SIZE AND SENSITIVITY

Externally Polarized vs. Prepolarized Extemally Plarized Inherent Noise

Externally Polarized Microphones:

1/2" Microphone, Z-weighted (Linear) 1/4" Microphone, A-weighted

B Require 200 volts applied directly to the backplate. S e TS e i = rca-umlsnc'::lmun;.ms?m
Broadband Inherent Nolse = 8.1 dB Broadband Inherent Noise = 43.5 dBA
B Require specialized signal conditioning that supplies power to the amplifier and the polarization

voltage required to operate the microphone, thus making modular systems, such as sound level
meters, difficult to power.

— Power Spactral Density | seseerseaa,
| =

Require a multiple wire system. Each wire in the cable provides power, grounding, signal, and
polarization from the signal conditioner to the preamplifier.

Prepolarized Microphones:

Prepolarized

Z-Weighted dB SPL / YHz
s
AWeighted 88 5PL / vHz

B Use a permanent charge equivalent to -200 volts embedded into the electret on
the backplate.

: ,; harged with
Simplify the design of the preamplifier making ICP® two-wire microphone | ';og:/gscyc’l'tta; MICROPHONE RESPONSE

systems possible.

¥ ,
T-Weighted dB [1/3 Octave Band]

A-Weighted dB (1/3 Octave Band)

Backplate is

&

&

May be combined with ICP® systems that are easily interchanged with other test and DlreCtlonal Response Typlcal Responses :..q..i.o:;q...,
mfeasurement s.ensors as We'll a§ multimode preamplifiers that are used with externally polarized Elec".e.l i 1/2ll Free_ﬁeld Microphone System Of a 1/2" Free'ﬁeld Microphone
microphones with the polarization voltage turned off. Backplate
: Power spectral density represents the mean square value of the energy per unit frequency, independent of the bin width.
Generally have lower per channel cost than externally polarized systems.
Octave band values represent the mean square value of the energy in a group of frequencies. The bandwidths are established by a center
Can be used with many available data acquisition systems without additional 2-20mA constant current % 5 : Atlow frequencies, the response of amicrophone frequency with lower and upper limits. 1SO 266:1997 (E) establishes an international standard
. I y (ICP® ‘ raquen
signal conditioning. supply (ICP<power) £ o s 1 [y i o e of preferred octave band frequencies for acoustic measurements.
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T b ;. H Frequency (Hz) Frequency (Hz) Total Harmonic Distortion (THD) of a system is the ratio of the

HarmOniC Distortion root-mean-square sum of all of the powers of all of the harmonic

frequencies to the power of the fundamental frequency.

IP]. = Spectrum of Signal with 3% Distortion
Free-field Response is the response ofa — Spectrum of Undistorted Signal P1is the sound pressure associated with the fundamental
microphone with respect to a single source normal
to the microphone diaphragm in a free (non-

reflecting) sound field.

frequency of interest and P2, P3, etc. are the sound pressures
P2 associated with each subsequent harmonic.

For microphones, the 3% THD is often stated in the
specification as an indication of the upper usable sound

Typical Microphone Polar Plot

pressure. THD is affected by the preamplifier, which changes

Sound Pressure (% of Fundamental Frequency)

) the sound pressure level where 3% THD occurs.
350 _0e8 10 ——1000Kz
PREPOLARIZED MICROPHONE SYSTEM ~—5000 Hz A microphone can be used beyond the 3% THD, but the output
—oohe will be more nonlinear, and the measured sound pressure
= & 8 i = levels will be less accurate. .
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- - 80 Clipping
PHANTOM POWERED MICROPHONE SYSTEM 20 M\ /_\
VA
A0 Random Incidence Response is the response of a The output voltage range of some preamplifiers may cause the system to clip, reducing the usable high amplitude range of v
. 110 microphone with respect to a sound field with multiple the microphone. Clipping occurs abruptly when the maximum voltage output of the preamplifier is exceeded.
Connector Pin-outs sources in multiple directions. The upper limit of dynamic range is typically defined by either the sound pressure level required to produce 3% THD
of the system or the sound pressure level required to exceed the output voltage limit of the preamplifier, whichever
7-Pin LEMO® Connector 1B {Outside \fiew} comes first.
Pin 6: Positive Su Pin 1: Not Used
Pin 5: Not Used Pin 2: Signal Ground
Pin 3: Polarization 200V MICfOphOI‘Ie Compa rison
Pin 7: Negative Supply or
Single Supply Ground
Voltage Supply: Single 28V - 120V or Dual 14V - +60V 15 dBA - 137 dB
s il
o o o |
Directivity 22 dBA - 150 dB
BNC (Outside View, SMB and 10-32 not shown) Pre po[a rized (0 \[) Model 378A06 - 1/2* Low Sensitivity 126 mV/Pa Free field
Outer Casing y " B polar patterns show the change in sensitivity of the sensor as a
{Ground) Insulator Ve R function of azimuth angle referenced to the sensitivity at zero | m_ d5165 nﬂm "
. Model 378C01 - ig uency 2 Free-fiel
| degrees incidence. Pressure Response is the response of a microphone when ' S—
B Microphones that are very small compared to a wavelength itis used like a pressure transducer, flush mounted in a wall, 37812~ 1 High Ampltede 825 m¥/Po Pressare eld
of sound will be more omnidirectional. At low frequencies coupler or duct. | |
Center Conductor: Signal (less than 2 kHz) nearly all microphones are onmidirectional 47 dBA - 175 dB

1/8" High Frequency 0.25 mV/Pa Pressure field Microphone & Preamplifier
10 dBA - 140 dB |
Model 377A15/426E01 - 1" Low Noise Floor 50 mV/Pa Pressure field Microphone & Preamplifier

Voltage Subnly: Typically 5 - 14 VDC because of the much larger wavelengths. The wavelength of
oltage supply: Typically 5 - sound in air at 2 kHz at standard temperature and pressure

is 6.8in (17.2 cm), which is roughly 14x the diameter of a 12

microphone.
3-Pin XLR Connector (Outside View) 55 dBA - 100 dB
] iz ; _
Phantom Power (48 V) A common parameter for characterizing polar patterns is A" Low e 68 mAlPaFoi-o Nicrphoon L Prsemiier
Pin 1: Ground Pin 2: DC and Signal + beamwidth. The beamwidth in degrees is usually given to be I

24 dBA -122 dB
Meodel 130F20 - 1/4" 45 mV/Pa Electret Array Microphone

the angle between the half-power (-3 dB) points of the main

lobe. If the sound power emitted from the source is
constant; at higher frequencies the polar pattern will
be narrower.

77 dBA - 190 dB
Model 160852 - 0.725 mV/Pa Piezoelectric Pressure Sensor
I I I R ' | L _ _ - — - — . —
0 23456 7 1077 8kHz 10 kHz 40 kHz 60 kHz 80 kHz 100 kHz 120 kHz 140 kHz 160 kHz
Frequency (Hz)

Pin 3: DC and Signal -

Voltage Supply: 48 VDC, 24 VDC, or 12 VDC
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