
Technical Article
Automotive Audio from the Inside Out: More Channels, 
More Power, More Applications than Ever Before

Mark Knapp

Photo credit: MJC Classic Cars

When I was a teenager, I was lucky enough to own my dream car – a gleaming 1977 Camaro Type LT. I 
bought it used with about 50,000 miles already on it, and everything about it was perfect, except the factory 
radio. So like many proud car owners at the time, I upgraded to the latest technology: a sound system with a 
cassette player, very large and impressive-looking, a two-channel power amplifier with 30 W per channel into 
4-Ω speakers (120-W peak power!) and two 6-inch-by-9-inch oval speakers for the rear window deck. I was 
ready to roll, and the sound of ZZ Top's “I’m bad, I’m nationwide” announced my arrival everywhere I went.

This was a huge improvement over the factory-installed sound system, and I had the car throughout college 
and even during my first few years at TI, when a dark car with a black interior and no air conditioner became 
completely impractical during hot Texas summers.

Today, teenagers and other purveyors of loud music and good sound quality don’t have the same struggles; the 
factory-installed sound systems of modern vehicles satisfy most drivers.

www.ti.com

SSZT603 – OCTOBER 2018
Submit Document Feedback

Automotive Audio from the Inside Out: More Channels, More Power, More 
Applications than Ever Before

1

Copyright © 2023 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SSZT603
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZT603&partnum=


Car Audio Is More than Speakers

At TI, we make circuits and components that span the entire audio chain between the signal’s source and the 
speakers. Our audio components make everything work, from the cluster chime audio, to the entertainment 
system that plays your music, to the systems that handle automatic emergency phone calling and active noise 
cancellation.

These components – processors, class-D amplifiers, data converters and power management – are the building 
blocks for every audio system in a typical passenger vehicle. From this unique vantage point, we can see the 
bigger industry trends moving automakers and their suppliers.

For one, better-quality systems have made their way into less-expensive vehicles while pricier cars are getting 
outfitted with more channels that connect an increasing number of speakers. The result is better sound fidelity 
and richness, as well as audio systems with more capabilities.

What this means for car owners is that they’re getting a better sound experience from their infotainment systems. 
Many vehicles are now equipped with small, lightweight and powerful external amplifiers, subwoofers and 
speakers throughout the cabin. These can boast up to a kilowatt of audio power with theatrical 360-degree 
surround-sound reproduction with systems that contain more than 19 audio output channels.

Engineers can also design-in microphones throughout the cabin for noise cancellation, which neutralizes road 
and environmental noise for a quieter ride.

Audio systems are even included in advanced safety features, like an automated eCall system that connects 
drivers to an emergency dispatcher through an automatic or manual trigger, and collision-avoidance and lane-
departure warnings.

From Europe to Asia and farther afield, every manufacturer is increasing the audio technology in their vehicles, 
and drivers are raising their expectations accordingly. That’s good news for those who like the new safety, 
infotainment and connectivity features.

Preparing for an Electric, Autonomous Future

Broader automotive developments are also pushing the evolution of audio systems. That’s why we’re already 
marketing components to help carmakers and suppliers build the future.

One important audio application that no one ever needed to think about before has to do with electric and 
hybrid vehicles. Because these machines aren’t powered by loud combustion engines, they run on virtually 
silent electric motors. In some areas, regulations now exist that require electric vehicles to audibly alert nearby 
pedestrians of their presence at low speeds. Consequently, engineers are developing virtual engine sound 
systems with speakers outside of the cabin.

That situation is just one new puzzle that carmakers have asked automotive audio engineers to solve in a rapidly 
changing industry. The next big challenge will come when autonomous passenger vehicles start rolling off the 
production line. These self-driving machines represent a new horizon for audio and infotainment because they’ll 
be entertainment delivery devices as much as they’ll be transportation.

Just imagine: You could participate in a video conference for work while you’re on your way to the office or watch 
a movie with full theatrical sound while on an extended road trip. The audio system will support all of that and 
more.

Many of the devices for this future already exist, though, and with all of the power that these systems will 
demand, we’ll very likely move away from the typical 12-V electrical systems in vehicles now to a new standard 
of 48 V. At that voltage, we can operate more systems with higher efficiency.

It’s an exciting time to be in the automotive audio space because we’re helping automakers and suppliers as 
they go back to the drawing board to completely rethink their offerings. The result is going to be sound and 
communication capabilities that this industry has never seen before.

www.ti.com

2 Automotive Audio from the Inside Out: More Channels, More Power, More 
Applications than Ever Before

SSZT603 – OCTOBER 2018
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/audio-ic/amplifiers/featured-products.html#Automotive
http://www.ti.com/solution/car_audio?variantid=24442&subsystemid=24462
https://e2e.ti.com/blogs_/b/behind_the_wheel/archive/2018/06/04/where-we-re-going-with-the-connected-car
http://www.ti.com/solution/virtual_engine_sound_system_vess
http://www.ti.com/solution/virtual_engine_sound_system_vess
https://www.ti.com
https://www.ti.com/lit/pdf/SSZT603
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZT603&partnum=


Additional Resources
• Read these related TI E2E™ Community blog posts:

– “Where we’re going with the connected car.”
– “Four design considerations for telematics hardware in the connected car.”
– “Get loud with a 700W automotive audio amplifier for infotainment systems.”
– “Can you hear me now? Audio jack switches could be the answer.”

• Learn more about TI’s infotainment solutions.
• Explore interactive reference designs for aftermarket automotive premium audio and automotive external 

amplifiers.
• Create a customized search for op amps, analog-to-digital converters and digital-to-analog converters.
• Learn how to design a premium audio system.

www.ti.com

SSZT603 – OCTOBER 2018
Submit Document Feedback

Automotive Audio from the Inside Out: More Channels, More Power, More 
Applications than Ever Before

3

Copyright © 2023 Texas Instruments Incorporated

https://e2e.ti.com/blogs_/b/behind_the_wheel/archive/2018/06/04/where-we-re-going-with-the-connected-car
https://e2e.ti.com/blogs_/b/behind_the_wheel/archive/2018/08/31/the-connected-car-four-design-considerations-for-telematics-hardware
https://e2e.ti.com/blogs_/b/behind_the_wheel/archive/2017/06/15/get-loud-with-a-700w-automotive-audio-amplifier-for-infotainment-systems
https://e2e.ti.com/blogs_/b/behind_the_wheel/archive/2014/11/19/can-you-hear-me-now-audio-jack-switches-could-be-the-answer
http://www.ti.com/applications/automotive/infotainment-cluster/overview.html
http://www.ti.com/solution/premium_audio_aftermarket
http://www.ti.com/solution/car_audio
http://www.ti.com/solution/car_audio
http://www.ti.com/amplifier-circuit/op-amps/audio/overview.html
http://www.ti.com/data-converters/adc-circuit/overview.html
http://www.ti.com/data-converters/dac-circuit/overview.html
https://training.ti.com/designing-premium-audio-system?keyMatch=audio%20dac&tisearch=Search-EN-Support
https://www.ti.com
https://www.ti.com/lit/pdf/SSZT603
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZT603&partnum=


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 TI 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. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI 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 TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated

https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

