Product Overview
Multiplexers in Hearing Aids
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In modern day hearing aids, multiplexers are used to select the audio signal either from omnidirectional or
directional microphones to suppress ambient noise and provide a clear audio signal to the user. Since the audio
signals need to be multiplexed before pre-ampilification to provide the best noise filtering, select a multiplexer
with minimal ON resistance and low total harmonic distortion (THD). Moreover, hearing aids are battery powered
portable devices, so the design must be as compact and power efficient as possible.
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Figure 1. Hearing-Aid Block Diagram

Design Considerations

* RON: Low RON (<1Q) is needed to maintain audio signal integrity

» Total harmonic distortion (THD) or RON flatness must be kept minimal to maintain audio signal integrity
« Supply Voltage Range: A low-voltage switch must be chosen to support the operating range.

» Package size: The smallest package must be chosen to keep the design compact

* Leakage: Low leakage current to maintain that the battery lasts long enough

Table 1. Recommended Parts
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Figure 2. Typical Application

Device Configuration | I/O Voltage |Supply Voltage R-ON C-ON/OFF '&e:r'::gf THD
TMUX4827 21x2 “12Vto +12V | 1.8V to 5.5V 0.130Q 40/70pF 20nA 0.0008%
TMUX2889 21x2 5.5V 1t0+5.5V | 1.8V to 5.5V 0.15Q 40/70pF 20nA 0.0008%

TS5A12301E 2:1x1 OVto5.5V | 2.25Vto5.5V 0.5Q 112/28pF 2nA 0.003%
TS5A3159 2:1x 1 0Vto5.5V | 1.65Vto5.5V 0.75Q 84/23pF 2.8nA 0.015%
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Additional Resources

* Learn about multiplexer parameters with this T/ precision lab video
» Ask a question on our T/ E2E™ forum
* Product Page: Hearing Aid

For more devices, browse through the online parametric tool where you can sort by desired voltage, channel
numbers, on-state resistance, and other features.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.
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