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SPECIALTY TRANSDUCERS — Speakers

MR SERIES D\Naterproot Speaker 22.12 DIA x 9.3 (mm)

The MR Series Assemblies consist of a speaker element attached to a waterproof

bellows assembly. They may be panel mounted, and are suitable for outdoor use
or repeated submersion.

e Highly waterproof — no loss of performance after
immersion in 15m water

e Corrosion resistant

e Withstands explosive decompression

e Design proven in rugged environments

e [eads attached

e High resistance to mechanical shock
e Acoustically transparent bellows
® Resists effects of mud, sand, and salt encrustation
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SENSITIVITY IN dB SPL

FREQUENCY (Hz)

. Sensitivity @ Sensitivity @ Max SPL @ DC Resistance Impedance @ 500 Hz
Model Port Location 1 kHz (dB SPL) 1st Peak (dB SPL) 1st Peak (dB SPL) (Ohms) (Ohms)
MR-23333-000 Face 100 1195 129 10 21
CB SERIES BBalanced Armature Speaker 25.15 x 25.15 x 9.65 (mm)
The CB Series Transceiver offers high electro-acoustic efficiency to conserve power in
push-to-talk radio handsets and other battery operated equipment. The CB is available
with mounting pins to facilitate assembly to a PC board. Model CB-23817-000 is designed .
to survive submersion in water. . ,'"\
o Excellent sound quality ‘z _____ ’,/l “'"\I
e High speech intelligibility, stability, and reliability = . RN TS ‘.I
e Suitable for PCB mounting E d \
e Can function as a microphone or beeper § 0 ," \
e Various impedances L
e face and edge port locations available ol 7
2 3 4 5 6789 2 3 4 56789
100 1« 10k
FREQUENCY (Hz)
: Sensitivity @ Sensitivity @ Max SPL @ DC Resistance Impedance @ 500 Hz
Model Port Location 1 kHz (dB SPL) 1st Peak (dB SPL) 1st Peak (dB SPL) (Ohms) (Ohms)
CB-22849-000 Edge 73 86 96.5 115 24
CB-22850-000 Edge 73 86 9%.5 215 48
CB-23817-000 Edge 83 97 107 215 48
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CUSTOM ASSEMBLIES

FINISHED GOODS

Wherever your design ideas take you, Knowles Acoustics
can support your need for customized audio assemblies.
Our custom Finished Goods offer a turnkey solution
utilizing the acoustic expertise and components of
Knowles Acoustics.

COMPLETE SOLUTION

Knowles Acoustics Finished Goods program offers reduced time to market at an ultimately reduced total manufacturing cost of acoustic product
ownership. Support in design, application, assembly and testing are all elements included in our services. Off-the-shelf designs are also available.

Design Support Manufacturing Services
e Industrial e Assembly
e Mechanical e Cabling
e Application Tuning e Testing
e Utilization of Knowles Acoustic components
MARKET APPLICATIONS

Ultimately, our mission is to improve the acoustic interface and simplify the manufacturing process for customers. Our long term acoustic history
provides the expertise for markets and customers of:

e Mobile media products
e Industrial communications
e Consumer electronics applications

MARKET MATRIX
Assembly Designs MP3 Mobhile Phone Smart Phone/PDA Notebhook Industrial Comm.
Single Ear v v v
Stereo v v v v v
Microphone 4 4 v v

Collaborate in-depth with Knowles Acoustics to arrive at an integrated component and assembly design to manufacture for you.

www.knowles.com
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ACOUSTIC SOHWARE

INTELLISONIC™

The intelligibility and use of mobile communications
are often impeded by the impact of noise from the
immediate environment. IntelliSonic is a software-based
speech enhancement technology that when coupled
with Knowles" microphones, reduces the effects of
reverberation, directionally interfering speech,
background noise and annoying acoustic echo.

COMPLETE SOLUTION - Integrated Systems

When you consider the interdependency of microphone design, acoustic porting, and sound signal conditioning, it's easy to see why Knowles

Acoustics has taken an integrated approach to your acoustic system needs.
Sigral OptrTezed
"

Egesl with Rooes

e

FEATURES

¢ Noise suppression 12dB-16dB

e Interference cancellation via beam-forming array 25dB
e Acoustic echo cancellation 25dB

e Speech bandwidth 8kHz

e Adjustable acceptance and look angles
e Fully adaptive system adapts to changing
acoustic environment

e Rich application programming interface (API) set
© Real-time processing
e Low speech distortion

APPLICATIONS

Platforms such as tablets, laptops, ultra-mobile personal computers (UPCs), and other mobile computing devices have a number of applications
that would benefit from IntelliSonic to enhance the user experience and final product perception.

 VoIP Telephony

e Command and Control
e Voice recagnition

e Dictation

e Language Translation
e Voice Annotation
e Audio Note Taking

PRODUCT MATRIX
IntelliSonic™ Attenuates Unwanted Sounds
Product Code | # of Microphones | Noise Reduction | Array Processing | Echo Cancellation
DXECO1 1 v/ — v/ Unprocessed
DXECO2 2 v v v Signal
Using
IntelliSonic™

SUPPORTED PLATFORMS (0S Support)

(Visual output of recordings using same microphone)

0s

Codec

Microsoft Windows XP/2000

WDM Upper Filter

AC'97 and HDAudio

Microsoft Windows 7/Vista

WaveRT APO

AC'97, HDAudio and USBAudio

Microsoft Windows Mobile and its Derivatives

Static library or integrated into codec driver binary (requires customization)

LICENSING

Evaluation licenses are available upon signing an NDA and Software Evaluation Agreement. Volume Licensing is available for OEM products.
Please contact Knowles Sales Representatives for terms.

www.knowles.com



MICROPHONE AND SPEAKER BASICS

MICROPHONES

Microphones measure sound pressure. Inside a Knowles microphone is a thin flexible diaphragm, an electrically
charged plate, and an amplifier (Fig. 1). The output voltage is proportional to changes in the small separation
between the diaphragm and the charged plate (Fig. 2).

As sound pressure inside the front cavity increases, the diaphragm is pushed closer to the plate. As the
pressure decreases, it moves further away. The mation of the diaphragm produces a small electrical signal that
is amplified by a miniature circuit inside the microphone.

The sensitivity of a typical Knowles’ microphone is measured in units of dB relative to 1 Volt per 0.1 Pascal.

Fig 1: Cross section of a Knowles EM microphone

OUTPUT TERMINAL

AMPLIFIER
SOUND PRESSURE

CHARGE PLATE DIAPHRAGM FRONT CAVITY

FIG. 22 EM diaphragm and electret

CHARGE PLATE

DIAPHRAGM AIR GAP SEPARATION

www. knowles.com Note: All performance curves are typical 20
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MICROPRONE AND SPEAKER B
M

{

SPEAKERS

The speaker converts an electrical signal into sound. A cross section of a typical Knowles speaker is shown in Fig. 3.
The basic components of the speaker are: a coil of wire, a metal U-shaped reed called the armature, a pair of permanent
magnets, a drive rod, and a diaphragm.

The coil and armature act as an electromagnet. An alternating current in the coil causes the polarity of the armature to
switch back and forth from north to south. The free end of the armature bends slightly up and down as it is attracted
alternately to the top and bottom magnets (Fig. 4). The diaphragm, pulled along by the drive rod, pumps air in and out of
the speaker. The mechanical mation of the armature is thus converted into sound.

The sound output of a typical Knowles’ speaker is measured in units of dB SPL (sound pressure level) relative to 20 pPa.

Fig. 3: Cross section of a Knowles EH speaker

DIAPHRAGM
DRIVE ROD

INPUT TERMINAL coiL

ARMATURE

Fig. 4: The motor of the speaker has a coil, an armature, and a pair of permanent magnets.
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Knowles Acoustics maintains sales, marketing, engineering and manufacturing globally.
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