Basic car audio electronics

And that isn't a judgmental statement. The fact is that the sound system is one of the places
that OEMs almost universally neglect in the name of higher profits, and most people don't even
realize what they're missing. So how can you tell if your factory audio needs a little tender
loving care? So where do you get started? There are a lot of different ways for a newbie to tear
into a factory sound system upgrade, so there are a handful of questions that can help set you
on the right path:. You might be surprised at how the simple act of pondering those five
questions will set you on the road to building a great car audio system. One good place for
budget-conscious newbies to start is the speakers. Factory speakers are typically pretty
anemic, so you may notice a pretty big improvement in your sound by simply replacing your
front speakers. If you do decide to drop in new speakers, it's a good idea to make sure they'll
work with your existing head unit. And if you plan on upgrading the head unit in the future,
you'll want to take that into consideration as well. Everyone has different opinions on car audio,
and some people just love the look of their factory stereo. If you have a late model car with an
integrated infotainment system, it can also be very difficult to upgrade the stereo. In either case,
there are a number of ways to improve a factory sound system without touching the head unit.
The first step is to ditch your factory speakers and replace them with premium units. Premium
speakers are made out of higher quality materials, so they sound better and last longer than
factory speakers. That alone will typically result in a huge improvement over the factory sound.
That might sound like a lot of nonsense, but it basically means that the amplifier will be able to
sit between your factory head unit and your new speakers and allow you to turn your music up
without any distortion. When you add one or more amplifiers, you also have the option of
adding a subwoofer. That will provide you with richer bass, but you can also add a digital sound
processor to improve the sound from all of your speakers. There are a lot of options when you
build a car stereo system from the ground up, so a lot of newbies shy away from that sort of
drastic change. If you really want to dive in, you might want to start by considering the types of
features you want out of your car stereo, which can help you find the perfect head unit. That can
be accomplished in one of two ways:. Powered subwoofers are simpler, but adding an amplifier
and a subwoofer gives you more flexibility. Either way, a subwoofer is the best way to get that
bass pounding. If you're after the absolute easiest way to add more bass to your car audio
system, then a powered amplifier with speaker-level inputs is the way to go. These units
combine an amp and a subwoofer into one unit, so there isn't any guesswork, and they can be
hooked up to any factory or aftermarket head unit. This is the absolute easiest way to install a
new head unit, and it ensures that you can pop the factory stereo back in any time you want.
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come a long way since , when Motorola introduced the first commercially successful car radio,
the Model 5T Over the past plus years, car audio has evolved from the basic AM radio receiver
with a single speaker to complex electronic systems reproducing music and other
entertainment from both over-the-air signals and recorded formats. Many systems today can
play music from a staggering array of audio sources: radio, CD, portable music players like the
iPod, USB flash drives, SD cards, Bluetooth audio and hard-disk drives. The overwhelming
number of audio choices can make the average consumer's head spin. This five-part series,
"Understanding Car Audio Systems," will give you a grasp on the basics of today's multifaceted
"infotainment" systems. In recent years, automakers have really stepped up their game with
their original equipment manufacturer OEM systems. But no matter how complex it is, every car
audio system consists of three main components. The first is the radio or "head unit" that
controls the entire system and generates the audio signal. The second is an amplifier that
increases the strength of the audio signal so that it can drive the third component, the speakers
that reproduce the sound. The Head Unit A high-end home audio system uses separate
electronic components â€” a radio tuner, CD player, preamp, amplifier â€” connected by various
cables. Since space is at a premium in a vehicle, automakers have to cram as many of these
components as possible into one device: the head unit. Because of this, the head unit performs
multiple duties, but its two main functions are controlling the overall system volume and the
various audio sources in a vehicle. When you look back at automotive history, AM radio was the
only audio source in a car for years. Then came FM and tape formats such as 8-track and
cassette. A CD player is now standard in most vehicles, and many factory head units can also
receive satellite radio from the subscription services Sirius or XM. Head units can also be used

to control media players like the iPod or navigate the content of a USB flash drive that's
connected to the stereo system. Head units with Bluetooth audio can also play music that's
streamed wirelessly from a compatible mobile phone. In addition to controlling the system's
volume, head units usually include basic tone controls such as bass and treble to tailor the
sound to the listener's taste. Many audio systems also include signal processing that
automatically adjusts the volume, depending on the ambient noise in a moving vehicle. Some
high-end OEM audio systems also have a separate subwoofer and subwoofer-level controls.
The Amplifier A car stereo system has to have an amplifier to increase the power of an audio
signal so it's strong enough to move the speakers and create sound. Amplification is a
two-stage process handled by a preamp and a power amplifier. The preamp is usually housed
inside the head unit and takes data from a radio, CD player or other audio source and prepares
it for the power amplifier. This process includes slightly boosting the audio signal, which makes
it compatible with the input of the power amplifier and ensures that it's resistant to noise that
can radiate from other electronics in a vehicle. The power amplifier then takes the preamp's
low-level signal and significantly boosts it so it can move the speakers and create sound. Many
head units have a small, built-in low-power amplifier that can "drive" smaller speakers. This
allows the audio system to be reduced to just a head unit and a few speakers. But better sound
requires more power. So higher-end systems have separate power amplifiers that are mounted
away from the head unit due to their size and the heat they generate. We cover the details of
"outboard" amplifiers in a separate article in this series. The Speakers Speakers take an
amplified electrical signal and convert it into mechanical energy that moves the speaker cone
back and forth to create sound. Sound is essentially vibrations in the air that we hear, and a
speaker cone creates these vibrations. The human ear hears these vibrations in a frequency
range from about 20 hertz very low bass to 20, Hz very high notes. The most basic automotive
speakers are designed to be "full range" to cover the entire frequency range. But by trying to
cover the entire frequency spectrum, bass response is generally nonexistent and higher
frequencies are dull. You can get more accurate sound reproduction by using an assortment of
speakers dedicated to reproducing a smaller range of sound. Woofers and subwoofers are large
speakers designed to reproduce only low-frequency bass sounds. The aptly named midrange
drivers handle the middle-range frequencies. Some systems take it one step further and use a
specialized midbass driver to handle the troublesome frequencies between low bass and
midrange. Tweeters are the smallest of the specialized drivers and reproduce the upper treble
frequencies. In many car sound systems, two speakers of different sizes are combined on one
frame to create a two-way speaker. For example, a coaxial speaker mounts a small tweeter
directly above and on the same axis as a small woofer. That creates a full-range speaker from
two separate drivers. In more elaborate systems, the speaker layout might consist of one or
more subwoofers matched up with left and right midbass drivers, midranges and tweeters.
Many high-end systems also use a single midrange or tweeter â€” or both â€” in the middle of
the dash as a center channel to reinforce the front soundstage. We cover speakers in more
detail in a separate article in this series. We've Come a Long Way As you can see, car audio has
come a long way since the first AM tube radios were shoehorned into cars in the s. Now that
you've had a good overview of what makes up a car audio system, we'll dive into the specifics
of the car audio command center in the next installment, which discusses the head unit.
Popular searches. My notifications My Account. August 25th, You can reference other
installments in this series here:. What our partners recommend. Learn More Ad. Other research
topics. Most popular vehicles. See more. Sign Up. Our editors independently research, test, and
recommend the best products; you can learn more about our review process here. We may
receive commissions on purchases made from our chosen links. There's no denying the fact
that a great car stereo system is an absolute must-have for any journey, even more so for long
road trips. Almost all cars these days come with factory-installed music systems, and while
these work well, they are usually basic units that don't offer much in terms of features. If you
want to upgrade your in-car infotainment experience, you can get one of the better aftermarket
head units installed in your vehicle. These media receivers not only have advanced options
such as Bluetooth and subwoofer connectivity, but also come with goodies like turn-by-turn
navigation , satellite radio support, and more. To make things easier for you, we've rounded up
some of the best car stereo systems worth buying. Read all about them, and take your pick! Its
7-inch WVGA x pixels touchscreen display uses clear resistive technology, and comes with an
anti-glare coating that allows for improved visibility. The 2-DIN multimedia receiver supports a
plethora of digital audio and video file formats e. You also get support for SiriusXM satellite
radio tuner to be purchased separately and Pandora internet radio. Boasting a 2-line backlit LCD
with dual-zone color customization and ten levels of brightness, this thing is packed with
goodness. The budget CD receiver can play numerous digital audio file formats e. Then there's

Bluetooth, which makes audio streaming and hands-free calling a fuss-free affair. The "3-Way
Network Mode" is another interesting feature, which allows up to three external amplifiers to be
connected via three pre-outs for a richer sound output. Google's Android Auto standard offers
an intuitive and more importantly, safe way of using your Android smartphone's features while
on the move, and Sony's XAV-AX is just the right car stereo system for it. What's even better is
that it also supports Apple's CarPlay, which means it'll work equally great with your iPhone.
From turn-by-turn navigation using Google Maps or Apple Maps to voice dictation using Siri or
Google Assistant , this unit can do it all. It plays a variety of digital audio and video file formats
e. Sony XAV-AX also features convenient front-mounted controls, including a multi-function
rotary dial that can be used to adjust volume, launch quick access menus, and use voice
commands. It features synchronized dual-zone key illumination that changes in accordance
with the rhythm of the music being played, thus making for a unique audio-visual experience.
The media receiver supports a wide range of digital audio file formats e. Of course, you also get
Bluetooth for easy audio streaming and hands-free calling, and the unit can be paired
simultaneously with two smartphones. It's extremely important to keep your eyes on the road at
all times when driving, and Sony's XAV-AX allows you to do just that. This is primarily made
possible by the car stereo system's massive 8. Furthermore, the panel's three-way adjustable
mount makes it easy to be adjusted to your desired viewing angle. The top-of-the-line media
receiver is capable of playing a multitude of digital audio and video file formats e. For audio
streaming and hands-free calling, there's Bluetooth included in the mix as well. Among other
noteworthy features are SiriusXM satellite radio support tuner to be purchased separately , and
rear camera connectivity. Even though dozens of car stereo systems come with touch input
support these days, none of them can hold a candle to Kenwood's Excelon DNXXR. Sporting a
6. It can effortlessly play a diverse array of digital audio and video file formats e. Audio
streaming and hands-free calling is handled via Bluetooth, and there's Wi-Fi included onboard
too. The media receiver works equally well with Apple CarPlay and Android Auto in both wired
and wireless modes , thus allowing for seamless connectivity with iOS and Android
smartphones. Not only that, it's equipped with Garmin's turn-by-turn guidance software with
features like "3D Terrain View" for easy navigation. Kenwood Excelon DNXXR lets you switch
between two paired smartphones with the touch of a button, and the companion app available
for both iOS and Android can be used to control many of the unit's functions using your
smartphone. Among other noteworthy additions are dual USB ports , a band equalizer, and
dashcam link support. The double-DIN receiver offers a well-rounded set of features like
wireless connectivity, multi-source playback, and internet radio support, all at a reasonable
price. Thanks to an integrated amp and functions like a band graphic equalizer, it delivers a
power-packed yet balanced audio output. Most cars and trucks are built with very basic sound
systems, but there are several ways to upgrade the sound quality and functionality of your
current stereo. Replacing the stereo or head unit is often the best place to start. Single DIN is a
standard that refers to a specific height and width not length for car head units. Car and stereo
manufacturers worldwide use this standard of measurement, so most single DIN head units are
interchangeable in terms of dimensions. In general, if the radio is about 2 inches tall, it's
probably single DIN, and if it's about 4 inches tall, then it's double DIN. There are some rare
cases of 1. Technically, anyone can install a new car stereo or head unit. However, the difficulty
of the task is going to depend on a variety of factors, including your trim and dash components,
fit and mounting of the new device, and the wiring. Getting an audio system in your home is
relatively easy to do thanks to the multitude of speakers and speaker systems on the market.
When buying a car stereo system, there are a number of things to consider. There are three
main components to keep in mind: the car stereo receiver, an amplifier, and the speakers, which
may or may not include a subwoofer. For example, a car stereo receiver might have particular
software that you prefer, or you might want to get a speaker with a wide frequency range to
ensure that you get the best audio quality possible. It's safe to say, every car audio system
needs a stereo receiver. The one that comes pre-installed in your car might be good enough
right away, depending on the model, but you'll need to upgrade to something more high tech if
you really want to improve the audio quality. For example, from the display, you might be able
to tweak settings like equalization and overall volume, which affects how the audio sounds
through the preamp. Often, car stereos have amplifiers built into them, but they might not offer
the same sound quality that you could get from a dedicated amplifier. Car stereos might have a
different number of preamp outputs, too. Some car stereos only offer one set of preamp
outputsâ€”basically limiting you to a stereo system with no subwoofer. Some step things up to
two sets of outputs, which helps you connect to a four-channel amplifier or use two amplifiers.
Last but not least, if a car stereo has three sets of preamp outputs six jacks in total , it supports
a subwoofer, too. Preamp output voltage is also worth considering. Basic car stereos often offer

around 2V from their preamp outputs, while some range up to 4V or more. Most car stereo
receivers have a display of some kind, but the quality and purpose of the display vary widely.
Some, for example, really only show information like the song title and the time. Others, might
show information like maps and even play videosâ€”and as such, they need a much more
robust display. In general, the display of a stereo receiver is perfectly capable of doing whatever
it needs to do. Still, if you want a receiver with mapping features, you might find some variation
of display size within the receivers that are compatible with your car. The variation may only be
an inch or so, but even that can make a difference when the display is only 6 or 7 inches in the
first place. Recently, the likes of Apple and Google have been exploring ways to bring their apps
and services into the car, and that has given rise to Android Auto and Apple CarPlay. These
systems are really just ways to show information from your phone on your car stereo, meaning
someone else can use your CarPlay or Android Auto-enabled head unit and have access to their
preferences and content. The apps are normally designed for car use, so there should be
minimal distractions and an emphasis on voice controls. Most aftermarket devices that have
one have both. In the absence of Android Auto or Apple CarPlay, Bluetooth is still a great way to
play music and control calls from your smartphone. Generally, Bluetooth-enabled receivers
work just like any other Bluetooth device. After connecting your phone to it the first time, it
should connect automatically whenever you get in your car. In general, you may not notice
much of a difference. For example, you might want to find a receiver that has an aux port, with
which you can simply plug the headphone jack from your phone into the unit. Beyond terrestrial
radio, however, many car stereo receivers these days feature support for satellite radio , too.
Last but not least is the humble CD. While many might not need or want a CD player built into
their car stereo receiver, others still swear by it and may prefer to buy a receiver that supports
it. Beyond buying a car stereo receiver, you might want to buy an amplifier, too. Car audio
amplifiers are available in a range of configurations, with some offering more channels than
others. Units generally start at two channels and range up to eight channels or more. Commonly
used is a five-channel amp, which allows for four speakers and one subwoofer. You can also
buy an amplifier with only one channel, which is usually used to power a subwoofer only and is
coupled with the built-in amplifier on a receiver, which powers the other speakers in a system.
We recommend getting at least four channels. You can use a four-channel amp to power a pair
of speakers and a sub if you need, plus if you want to expand later on to two sets of speakers, a
four-channel amp allows you to do so. Generally speaking, the more power that an amplifier can
deliver, the better the system is going to sound. The first step in finding out how much power
you need is figuring out how much your speakers can handle. This number is usually measured
in RMS, or root mean square. Power can be a concern especially when it comes to buying a
subwoofer. Subwoofers often require more power to run properly, and so you may find yourself
in a situation where you need to bridge two channels to properly power your sub or buy a
second mono amplifier built for subs. Not all receivers have preamp outputs, though, and if you
were thinking of keeping your stock receiver, then you may need to tailor your amplifier
purchase to the outputs you do have at your disposal. If you have a receiver with preamp
outputs, buy an amplifier with line-level inputs. That said, there are some common places to
install an amplifier in a car that are out of the way. For example, some choose to install the
amplifier under one of the front seats, which ensures it remains largely unseen. Others prefer to
have it installed in the trunk. Whether you decide to buy a new stereo receiver or a new amplifier
or both or neither , replacing the speakers can seriously improve the overall audio performance
in your car. Of course, there are a number of things to keep in mind when buying speakers. A
high sensitivity could be described as being 85 dB or higher. Power handling basically refers to
the amount of power that a speaker can handle, and any more than that might do damage to the
speaker. As mentioned, if you have an amplifier that delivers a lot of power, you can buy
speakers that require a lot of power. The way to determine how much power a speaker can
handle is through the maximum RMS rating. Car speakers can basically be divided into two
categories: full-range speakers and component speakers. Full-range speakers are built to
reproduce the entire frequency range. Component speakers are basically built to handle
specific parts of the frequency spectrum. When working together, these speakers will deliver a
powerful and detailed sound. The problem with this is that you have to be careful when
installing a component system. The crossover is placed between the receiver and the amplifier,
ensuring that each channel of the amplifier can focus on only amplifying the frequencies it
needs to. There are a number of things to keep in mind when buying a subwoofer for your
system. For starters, subwoofers come in a few different form factors. A component subwoofer
is basically the speaker alone. Component subwoofers range from around 8-inches up to
inches. Last but not least, is the powered sub, which has an amplifier built into it and generally
is a little more compact than other types. Perhaps the most important thing to consider when

buying a subwoofer is how big the woofer actually is. Technically speaking, larger woofers can
produce lower sounds, but there are other variables that contribute to that, too. As you might
assume, there are dozens of brands that sell audio equipment for cars, as well as different
brands for each of the different components. Still, there are some companies known for building
audio equipment across the board. If you find equipment from any of these companies, whether
they be receivers, amplifiers, or speakers, it will generally be high-quality in build and sound.
Some, for example, focus more on the speaker and amplifier side of things than the receiver
side. It would be very easy to spend thousands of dollars on decking out your car with new
audio equipment, and if you have the thousands of dollars to spend on components and
professional installation, then we recommend going all out, talking to a professional, and
buying a receiver, amplifier, speakers, subwoofers, and so on. Most, however, will want to be a
little more careful with their spending, and for those people, we have a few recommendations.
For starters, if all you want is a more advanced mapping and connection setup, then you really
only need to buy a stereo receiver. Alternatively, if you simply want to give the sound quality a
little extra something, then buying a powered sub might be the way to go. If you can go even
further, buy a new receiver, too. There are a few things that are super important to stress. The
first is that you might be surprised how much money the installation step will cost. We
recommend contacting a professional and working with them on the cost of parts and the
installation and we recommend making sure that the quoted cost will be the final cost. Rajat
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