Digital Music

What is it?

Digital music is sound recorded or converted into discrete, numerical data (ones and zeros),
contrasting with analogue formats like vinyl or tape. This binary code can be stored on devices,
shared online, and played back by digital players, with formats ranging from physical CDs to non-
physical files like MP3s and streaming services. Digital music production uses computers and
software for creation, manipulation, and playback, enabling high-quality, non-degrading replication
of sound without the physical wear of analogue media.

How it works
1. Analog to Digital Conversion:

Sound waves are captured as continuous analogue signals and then sampled at high frequencies by
an Analog-to-Digital Converter (ADC).

2. Sampling and Encoding:
Each sample's amplitude is converted into a binary code (digital information).
3. Storage:

This numerical data is stored on digital media, such as computer hard drives, CDs, or cloud-based
servers for streaming.

4. Playback:

A Digital-to-Analog Converter (DAC) retrieves the binary data, converting it back into an analogue
signal that a speaker can reproduce as audible sound.

Key Characteristics
e Numerical Representation:

Sound is represented as discrete numerical values (bits) rather than physical variations.
¢ Non-degrading Copies:

Digital files can be copied perfectly without any loss of quality, unlike analogue copies which can
degrade over time.

e Storage Efficiency:

Digital files require less physical space than analogue recordings, allowing for massive music
collections on small devices.

e Manipulation and Editing:

Digital audio can be easily edited, mixed, and enhanced using software, adding effects like reverb and
equalization.



Digital Music Formats & Technologies

e Files:
MP3, FLAC, and WAV are common file types for storing digital audio.
e Physical Media:

Compact Discs (CDs) are a physical form of digital music, storing data in pits and lands read by a
laser.

e Streaming Services:
Platforms like Spotify and Apple Music deliver digital music directly to users over the internet.
o Digital Instruments:

Computers, synthesizers, and software are used to create and perform music digitally.

Where to get it?

Music sources vary depending on your purpose, but generally include streaming services (Spotify,
Apple Music), digital music stores (Bandcamp, Amazon Music), radio, and live performances for
consumption, while primary sources for research include manuscripts, original scores, recordings,
and correspondence. For free downloads, platforms like the Free Music Archive (FMA) and Jamendo
Music offer legally available music.

For Listening & Discovering Music
e Streaming Services:

Platforms such as Spotify, Apple Music, and YouTube Music provide access to vast libraries of music.
e Digital Music Stores:

Websites like Bandcamp and Amazon Music allow you to purchase and download digital music
directly.

e Online Databases & Communities:

Sites like SoundCloud host independent artists, while genre-specific databases offer deep dives into
particular styles.

¢ Free Music Archives:

The Free Music Archive and Jamendo Music offer legally downloadable music for personal use across
many genres.

e YouTube Audio Library:
A great source for royalty-free music and sound effects, especially for creators.
For Academic & Research Purposes (Primary Sources)

e Original Documents:
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Manuscripts, original scores, sketches, and early printed editions of music provide direct insight into
the creation and dissemination of music.

e Recordings & Films:

Sound recordings of performances, sessions, and even outtakes, along with film footage of rehearsals
and performances, are invaluable primary sources.

e Correspondence & Diaries:

Letters, diaries, and composer autobiographies offer personal perspectives on musical creation and
the lives of musicians.

e Marked-up Scores:

Scores with markings from early performers provide unique insights into how music was interpreted
and performed historically.

e Instruments:

Original musical instruments themselves serve as physical artifacts of music history.

How to play digital music

To play digital music, you need a player device (like a smartphone, computer, or dedicated streamer)
and a way to output the sound (speakers or headphones). You can access music through streaming
services, such as Spotify or Apple Music, or play your locally stored music files. A Digital-to-Analog
Converter (DAC), either built-in or external, is essential for converting the digital signal into sound
that can be heard.

Steps to Play Digital Music

1. 1. Get Your Music:

e Streaming Services: Subscribe to a service like Spotify, Apple Music, or Tidal to
access a vast library of music online.

e Locally Stored Files: Rip music from CDs or purchase digital music files and store
them on your computer, smartphone, or Network Attached Storage (NAS).

2. 2. Select a Player Device:

e Smartphone/Tablet: Download music apps from your chosen streaming service or
music library.

e Computer (PC/Mac): Use media player software or web browsers to access
streaming services or play local files.

e Music Streamer: A device designed to play high-quality audio directly from online
services or your network.

3. 3. Choose an Audio Output:

e Speakers: For a home listening setup, you can connect your player device to an
amplifier and then to speakers.



e Headphones: Plug your headphones directly into your device or use wireless
Bluetooth headphones.

4. 4. Connect and Play:

e Wireless Streaming: Many devices can wirelessly connect to a streaming service or
cast music to a compatible speaker or streamer.

e Wired Connection: A USB cable can connect your device to a dedicated external DAC
for higher-quality sound conversion.

Key Components Explained

o Digital-to-Analog Converter (DAC):

Converts digital audio data into the analogue signal that speakers and headphones can produce. Your
phone or laptop has a built-in DAC, but an external one often provides better sound quality.

e Transport:

The device or software that delivers the digital audio files to the DAC, such as your phone playing
music from Spotify, or a computer playing local files.

e Amplifier:

Boosts the analogue audio signal from the DAC to be powerful enough to drive speakers.



What Is Digital Music and Why Is It Changing the Music
Industry?

Y
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In the big picture of the music world, digital music has changed how we make, enjoy, and listen to
our favourite tunes. Think of it like a story - digital music has transformed the way we experience
music. This article looks into what digital music is, where it comes from, how it affects us, and how it
keeps changing. We'll talk about digital songs, streaming music, and the cool world of electronic
music.

Evolution of Digital Music

Origins of Digital Music

The journey from vinyl records and cassette tapes to the digital realm marks a pivotal transition in
the music industry's history. The advent of CDs and MP3s heralded a new era, offering consumers
the ability to store and share music digitally. The internet played a crucial role, acting as a conduit for
the dissemination of digital music, giving rise to online platforms and the democratization of music
distribution.

Rise of Electronic Music

Electronic music, with its pulsating beats and synthesized sounds, emerged as a revolutionary force
within the digital music landscape. From techno and house to dubstep and EDM, electronic music
genres not only gained popularity but also shaped digital music trends. Pioneering artists like
Kraftwerk, Daft Punk, and Aphex Twin became trailblazers, influencing the sonic palette of the digital
age.
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Digital Songs and Their Impact

Accessibility and Convenience

Digital songs revolutionized the music landscape, introducing an unparalleled level of accessibility
and convenience. With the advent of digital music, acquiring and storing favourite tunes became
effortlessly seamless. This transformative shift in consumer behaviour empowered music enthusiasts
to carry entire libraries in their pockets, putting an extensive catalogue of songs at their fingertips.

The ease of accessing music digitally not only transformed how people consumed their favourite
tunes but also played a pivotal role in reshaping the industry. The decline of traditional physical
formats, such as CDs and vinyl records, became evident as listeners embraced the on-the-go
convenience offered by digital experiences.

Changing Dynamics of Music Distribution

The digital era witnessed a seismic shift in music distribution, with traditional models making way for
digital platforms. This evolution disrupted established hierarchies, impacting record labels, artists,
and independent musicians alike. Digital distribution empowered artists to reach global audiences
without the traditional gatekeepers, fostering a more diverse and democratized music landscape.
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Music Streaming Revolution

Emergence of Streaming Services

Major music streaming platforms, such as Spotify, Apple Music, and Amazon Music, emerged as the
driving force behind the music streaming revolution. Offering vast catalogs and personalized playlists,
these platforms revolutionized how people discover and consume music, making streaming the
dominant method of music consumption.
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The emergence of these platforms also reshaped the dynamics of the music industry. Independent
artists found new avenues for exposure, and listeners were no longer bound by physical constraints
or limited choices. The democratization of music through streaming services contributed to a more
diverse and inclusive musical landscape.

Challenges of Music Streaming

While streaming brought unparalleled accessibility and a diverse music catalogue, it also raised
concerns about artist compensation and streaming royalties. The debate over fair compensation for
musicians underscores the challenges and complexities inherent in the evolving landscape of music
streaming.

Influence of Electronic Music in the Digital Era

Global Reach and Cross-Cultural Impact

Electronic music's transcendence of geographical boundaries has played a pivotal role in shaping a
global music culture. Festivals and events featuring electronic music attract diverse audiences,
fostering cross-cultural connections and a shared appreciation for electronic soundscapes.

Collaboration and Innovation

Electronic music's influence extends beyond its genre, inspiring collaborations across musical
spectrums. Additionally, technological innovations in music production and composition owe much
to the experimental nature of electronic music, pushing the boundaries of what is possible in the
digital realm.

In the grand symphony of digital music, the evolution from physical formats to streaming services
and the rise of electronic music genres have left an indelible mark on the music industry. The
accessibility, convenience, and global connectivity brought forth by digital music have transformed
the way we experience and engage with musical artistry.

As we navigate the ongoing evolution of digital music, it is clear that the transformative impact will
continue to resonate, shaping the prospects of an industry forever changed by the digital revolution.

Excited about Soundstorm? Stay tuned to the MDLBEAST website for the latest updates on the most
exciting music festival in the region. Join us to celebrate music and community, fully immersing
ourselves in the beats. Embrace the ever-evolving rhythm and look forward to more incredible
moments! Keep an eye out for the most recent updates in the realm of music.
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Lenovo What is digital download?

Digital download refers to the process of obtaining software, files, or other data from the internet.
It's essentially how you acquire digital content directly onto your device without the need for
physical media like a compact disc (CD) or digital video disc (DVD).

How does a digital download work?

When you opt for a digital download, you're essentially requesting a file or set of files from a server.
The server then sends these files to your device, where they are stored and can be accessed or
installed. This process occurs over the internet.

Can | use digital downloads on all my devices?

Yes, you can use digital downloads on any device that has the necessary software or hardware to
support it. However, keep in mind that some content may be restricted to certain devices due to
licensing or compatibility issues.

What's the difference between streaming and digital downloading?

Streaming and digital downloading both allow you to enjoy digital content. However, with streaming,
you're viewing or listening to the content in real-time over the internet, whereas with a digital
download, you're storing the content on your device to use at your convenience.

Would digital downloads work without an internet connection?
Once you've completely downloaded a digital file, you can access it without an internet connection.
However, the initial download process does require an internet connection.

Does the quality of digital downloads differ based on the source?

Yes, the quality of digital downloads can vary greatly depending on the source. More reputable
sources often provide higher quality downloads, while less reputable or illegal sources may offer
lower quality or even corrupted files.

When should | choose digital downloads over physical copies?

Digital downloads are convenient, often cheaper, and instantly accessible, making them a good
choice when you want immediate access to content. However, if you enjoy having a physical copy, or
if you have limited storage space on your device, a physical copy may be a better choice.

What are the environmental impacts of digital downloads?

Digital downloads have a lower environmental impact than physical copies, as they require no
physical materials or transportation. However, they do contribute to energy use, especially if servers
are powered by non-renewable sources.

Can | share my digital downloads with others?

Sharing digital downloads depends on the terms of service of the platform from which you
downloaded the content. While some platforms may allow limited sharing, others strictly prohibit it
due to copyright laws.
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Does downloading files use a lot of data?

The amount of data used in a download depends on the size of the file you're downloading. Larger
files, such as high-resolution movies or complex software, will use more data than smaller files like
text documents or songs.

How can | speed up my digital downloads?

There are several ways to speed up digital downloads. You could try closing other applications that
are using internet bandwidth, use a wired connection instead of wireless, or download files during
off-peak hours when internet traffic is lower.

What is the difference between a direct download and a torrent?

Direct downloads involve downloading a file from a single server, while torrents use peer-to-peer
technology to download files from multiple sources simultaneously. Torrents can be faster and more
efficient, but they're also often associated with illegal file-sharing.

Are digital downloads taxable?

Whether digital downloads are taxable depends on the tax laws in your location. Some places do
require sales tax on digital goods, so you should check your local laws or consult a tax professional if
you're unsure.

Can | resell digital downloads?

The ability to resell digital downloads depends largely on the terms of service of the platform from
which you downloaded the content. Many platforms prohibit the resale of digital content, but there
are some exceptions.

Do digital downloads expire?

Whether a digital download expires depends on the terms of service of the platform from which you
downloaded the content. Some platforms may place a time limit on downloads, while others allow
you to keep the content indefinitely.

How are digital downloads delivered?

Digital downloads are typically delivered via a download link that is emailed to you after purchase.
You click on the link to start the download, and the file is saved to your device.

What are the benefits of digital downloads?

Digital downloads offer several benefits, including instant access to content, the ability to access the
content from multiple devices, and often lower prices compared to physical products. They also save
space, since you don't need physical storage for them.

What is the difference between a digital download and a digital code?

A digital download refers to a file or set of files that you download directly from a server onto your
device. A digital code, on the other hand, is a unique code that you can redeem on a specific
platform to access digital content.



How can | keep my digital downloads organized?

To keep your digital downloads organized, you could create a specific folder for each type of content
(e.g., music, movies, software) and save your downloads there. You might also consider using a
digital content management tool or app to help you organize your files.

How can | protect my digital downloads?

To protect your digital downloads, you should always keep a backup copy of your files in case the
original gets lost or damaged. You could also use antivirus software to scan your downloads for
malware, and make sure to download content only from reputable sources.

What happens if | lose a digital download?

If you lose a digital download, you may be able to re-download the content from the platform where
you originally purchased it. However, this depends on the platform's policies. It's always a good idea
to back up your digital downloads to avoid losing them.

Are there any environmental benefits to digital downloads?

Yes, digital downloads can have several environmental benefits. They eliminate the need for physical
packaging and transportation, which can reduce carbon emissions. They also don't require physical
storage space, which can save resources.

Can | preview a digital download before purchasing?

Whether you can preview a digital download before purchasing depends on the platform and the
type of content. Many platforms do offer previews or samples of digital content, such as a snippet of
a song or a trailer for a movie.

Do | need special software to download digital content?

Whether you need special software to download digital content depends on the type of content and
the platform. Some types of content, such as certain video or music files, may require specific
software or apps to download and play.
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How to build your own digital music library
By Verity Burns published 11 February 2024
Everything you need to know about setting up your digital music collection at home

When you purchase through links on our site, we may earn an affiliate commission. Here’s how it
works.
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While streaming services deliver music-listening convenience by the bucket load, there’s a lot to be
said for taking the time to build your own digital music collection.

Whether meagre artist payouts or a desire for better sound are fuelling your move, or you simply
find yourself forking out a monthly subscription for music you already have shoved in a loft
somewhere, there are plenty of reasons that a digital music collection makes perfect sense.

But if the last time you built a digital music library was on an old iPod shuffle with some —ahem —
guestionably sourced MP3s, you may be wondering about how you go about doing it, what kit you’ll
need and the ways you can listen. Thankfully, we've got you covered with our handy guide to getting
your own digital music system up and running.

Why should you set up a digital music library?

This piece will be focusing on building a digital music library for at-home listening. If you’re looking to
take it on the go, consider checking out our best portable music players buying guide for tips on
where to start.

But why might you want to build one at home in the first place? Firstly, at-home digital music
libraries offer a more permanent alternative to music streaming services. Once you have one set up,
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there are no additional fees to pay or ongoing monthly subscription, nor is there the chance that
songs you love might simply disappear as licensing agreements change.

Not just that, but you can feel happy in the knowledge that you have supported the artists you love
by doing exactly what most of them would want you to do, which is to buy —and not stream — their
music.

It’s also a particularly good idea if you already have an extensive “owned” music collection already —
be that a physical one in vinyl or CDs that you’d like to dig out of storage boxes and make use of, or
digital files, bought, downloaded and stored, in the days when iTunes was king.

Of course, with high-res music all the more accessible now, it also opens up the opportunity for
better audio quality and broader file choice, which will be important if you have a pricey hi-fi system
you want to listen to it through.

What do | need to set up a digital library?

(Image credit: Roon)

To get your digital music library off the ground, the first thing you’re going to need is a solid home
network. The router you got from your internet service provider may well be perfectly adequate, but
more important is the ability to hardwire your router to your new digital library. This will mean
ensuring you have an available ethernet port and suitable cabling for its location.

The next thing to think about is how and where you will store all the music you want to listen to; just
think of it as creating your own personal version of Spotify or Tidal to browse.

There are a couple of options for this, depending on how big your library is, or your budget for
investing into it.

Music server

You can buy dedicated music servers from several brands including Naim, Bluesound, Melco, Innuous
and Roon. This is usually one of the more expensive ways of creating your music library, but it is also
among the most straightforward, as it will slot straight into any existing hi-fi system.

Generally, a music server is a combination of storage and streaming capabilities, and some may even
include a CD drive, like the Bluesound Vault 2i or the Naim Uniti Core. This feature is handy for
people with lots of CDs to digitise, as the server will rip and store them automatically, though of
course you can do this separately by connecting an outboard CD drive if one isn’t included.
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Music servers will usually have their own accompanying control app for organising and browsing your
music too, and they’re usually pretty easy to use, which again helps to make the process all the more
simple.

A music server is often thought to offer the very best sound quality for those with the budget, as it
offers more audiophile-grade circuitry and components.

Network-attached storage drive (NAS)
A NAS drive is another popular solution for creating your own music library. However, unlike a music
server, this acts purely as storage that can be found on your network.

It runs like a low-power computer and is always on, ensuring files are always available when you
want them. Popular NAS storage brands include Synology, QNAP and Western Digital, thanks to their
quiet running, reliability and expansion options.

The base price of a NAS drive often comes without storage, so do consider your budget for what you
require. Retailers will often offer bundles to make this easier. You can choose between HDD (hard
drive) or SSD (solid state drive) for your storage. An SSD has no moving parts so it is usually faster,
guieter and more reliable, but it’s also more expensive.

Installing whichever you choose is usually straightforward enough too, as most NAS drives have trays
for simply slotting these storage drives in — usually without any extra tools required.

As mentioned, a NAS drive will usually need pairing with a separate music streamer in a traditional
hi-fi setup, though a multi-room system like Sonos will be able to find the NAS on your network and
play its content back directly.

Other wireless speakers may also be able to playback your networked music library using AirPlay

2 depending on compatibility — you’ll just need the right control app to make that happen. Most NAS
drives come with their own, but there are great third-party ones that offer more functionality and
smarter organisation. Just remember that your source device must be connected to the same home
wi-fi network as your NAS drive in order to find it.

Home computer
One of the cheapest ways of building your music library is on your computer.

Laptops aren’t the best choice for this, as you’ll need to leave it on at all times to be able to access
your music whenever you want it. This always-on design is not something laptops were necessarily
designed for — they can run quite warm and also have batteries that degrade over time — but it can
work if you're just dipping your toe in the digital music library waters.

A desktop computer is a better option, particularly because they are usually more flexible when it
comes to additional storage, offer more ports for external drives, and run more efficiently than
laptops do. You could even set up a Raspberry Pi to serve this purpose, with a little bit of know-how.

No matter how you decide to store your music library, don’t forget about backing it up. The last thing
you want to do is put all this effort into building your own digital library and then lose it all to a
hardware failure. It’s rare, but it happens. Look into auto backups which run regularly, as this will
save you time and hassle and make sure you’re never caught short.
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How to digitise your CDs

(Image credit: Getty Images)

If you don’t have a music server with an integrated CD drive for easy automatic ripping, you’ll have to
do it manually.

If your computer has a CD drive, you can use that, or you can attach an external CD drive that often
connects over USB. Software like Exact Audio Copy or dBpoweramp will then automatically correct
any errors that occur in the digitising process.

You can then connect to your music storage over your local network and store the ripped files there —
unless you’re using your computer for that of course; then you can store it straight onto your desired
hard drive.

Want to add to your collection with music downloads? Here are the best places to download high-res
tracks.

How much storage do | need?

The storage you need will — surprise, surprise — depend on how much music you have and how you
store it. If you have a lot of 24-bit/192kHz hi-res music files downloaded, they are going to need
more space than files ripped from CDs due to their greater bitrate and therefore size.

The file format you rip your CDs to will have an impact on storage, too. Ripping them to MP3 will be
one of the most space-efficient ways, but you won't get the best sound quality. You’ll want to choose
FLAC, WAV or AIFF for the best results.

FLAC is the most popular format and would be our recommendation. It’s compressed but
still lossless, so it gives a good balance between sound quality and file size. It also stores music
metadata better than WAV or AIFF does.

WAV is the standard format in which all CDs are encoded. It also offers great sound quality, though as
it is uncompressed file sizes are huge (especially when it comes to hi-res files). It has poor metadata
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support, too, which means no support for album artwork and hit-and-miss results when it comes to
artist and song title information.

AIFF files are Apple’s take on WAV but generally offer better metadata support. They're still huge
though, so FLAC is by far the preferable format.

As for how much storage you need, a full CD album of 70 minutes ripped to FLAC will take up around
420MB. Bear in mind that most music CDs aren’t that long, but allowing for that means you could
store around 2380 albums per 1TB of storage.

That reduces significantly with high-res audio files. You should allow for around 33MB of storage per
minute for 24-bit/96kHz files, or 66 MB per minute for 24-bit/192kHz files.

If you consider the same 70-minute album as above, that means you can expect to store between
216 and 432 albums in that same 1TB drive.

Just don’t forget to double whatever you decide upon, for your backup — or consider cloud-based
backups instead.

Organise your music

(Image credit: Plex)

Once you have your music stored, you’re going to need a way to browse and access it. Your options
may well depend on where you're storing it — if you’re running a Mac or Macbook, for example, it
may well make sense to use Apple’s default Music software (or iTunes on older machines).

However, if you have DSD files, Apple’s software won’t support this natively. You can convert them,
or you could look to alternative software like Audirvana or Roon (Mac/PC), though there is a fee for
both of these — and Roon’s is ongoing. Free, slightly simpler options like Foobar2000 may do the job
if you don’t want to fork out any more money.

As discussed before, music servers will usually have their own control apps for browsing and
organising stored libraries, and these are usually pretty good. Sonos owners will be able to browse
any music on the same network directly through the Sonos app too, once you have it set up.

NAS drives will often have their own software for browsing their contents, which will help you with
playback too. Synology offers one of the better options, but you may still want to look to third-party
software for the best experience.
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Plexamp is by far the most sophisticated in this space, particularly for those who want to browse
their catalogue across laptop and mobile devices. You simply load the Plex server app onto your NAS
and then the Plexamp player app on your playback device(s) of choice.

Alternatives include Navidrome and Jellyfin, which are great for those who just want a more simple
desktop interface — plus it’s free.

You're ready to go!

If you've followed the above, you should now be in good shape to start listening to your own digital
music library, free from the ties of a monthly music subscription. Happy listening!

MORE:

What is high-resolution audio? And is hi-res music worth it?

MP3, AAC, WAV, FLAC: all the audio file formats explained

Best music streaming services: free streams to hi-res audio
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Best portable MP3 players 2025: our expert picks of the
top hi-res music players
Best Buys

By Becky Roberts Contributions from Harry McKerrell, Kashfia Kabir, Tom Wiggins last updated 5 June
2025

When your phone's storage and sound simply won't do

When you purchase through links on our site, we may earn an affiliate commission. Here’s how it
works.

(Image credit: Astell & Kern)

We're sorry to break it to you, but for all of its communication cleverness and photography prowess,
your phone is a pretty poor music-playing device.

For all their multi-tasking, modern-day mastery, smartphones simply do not sound good — not out of
their built-in speakers, headphone output or over Bluetooth. And that's where dedicated portable
music players (or 'DAPs': digital audio players) come in.

In contrast, they are designed first and foremost to store music and play it back in the best quality
possible. Not only do even the best budget models sound miles better than the most premium
phones — to the point that they can justifiably feed high-end headphones or even a hi-fi system — but
they can also hold thousands of albums of the highest recording quality.

In a bid to remain relevant in this feature-competitive world, most now offer wi-fi and built-in access
to music streaming service apps like Tidal and Spotify.

Our in-house expert reviewers, who have over 150 years of collective experience, have been testing
portable music players since the heydays of the Walkman, iPod Classic and pill-shaped MP3 player,
and while the choice has of course dwindled since then due to the mass popularity of phone
listening, great DAPs from the likes of Sony, Astell & Kern and FiiO still exist to offer stunning
audiophile-level sound quality...
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The quick list
Best overall
1. Astell & Kern A&norma SR35

All you could ever expect or want from a portable player at this level —the
SR35 is a true all-rounder and our What Hi-Fi? Award 2024 winner.

Read more below

Best budget

2. Sony NW-A306

Got a smaller budget? This smart, affordable player delivers sophisticated
sound quality at an attractive price.

Read more below

3. Astell & Kern A&ultima SP3000

Astell & Kern’s high-end player justifies its lofty price tag with a seriously
impressive performance and gorgeous design.

Read more below

Recent updates

June 2025: No new entries, but we look forward to testing Astell & Kern's flagship player,
the A&ultima SP4000, which was recently announced at the High End Munich show. Will the
newcomer replace the SP3000 in our list? We'll find out when it launches in the coming weeks.

Written by

Becky Roberts

Managing editor

| am What Hi-Fi's managing editor and have been testing audio products — including portable music
players and headphones — for over a decade. | do a lot of my listening when travelling, so a dedicated
hi-res music player that holds all my CD-quality and hi-res music files is essential. A good music player
should have a large enough storage to hold thousands of tracks, a long battery life (ideally over 10
hours to a full day) and, of course, great sound quality. Plug in a great pair of wired headphones, and
you'll be in your own personal music-listening haven. I've tested and used every model
recommended below and can guarantee they are the best players you can buy today.



https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-portable-music-player-overall
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-portable-music-player-overall
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-budget-portable-music-player
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-budget-portable-music-player
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-budget-portable-music-player
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-premium-portable-music-player
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-premium-portable-music-player
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-premium-portable-music-player
https://www.whathifi.com/hi-fi/portable-music-players/astell-and-kerns-new-flagship-portable-music-player-is-packed-with-hi-res-streaming-features-and-has-a-redesigned-internal-circuitry
https://www.whathifi.com/tech-events/high-end-munich-2025
https://www.whathifi.com/best-buys/best-wired-headphones
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-portable-music-player-overall
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-budget-portable-music-player
https://www.whathifi.com/best-buys/portable/best-portable-music-players#section-best-premium-portable-music-player

Best portable music player overall

The newest A&norma SR35 model pushes the sound quality performance — and price — even
higher.(Images credit: What Hi-Fi?)

(Image credit: What Hi-Fi?) (Image credit: What Hi-Fi?)

(Image credit: What Hi-Fi?) (Image credit: Astell & Kern)



1. Astell & Kern A&norma SR35

What Hi-Fi? Award winner. A wonderful hi-res player that really gets the most out of your music.

Specifications Storage : 64GB (expandable via microSD)
Makx file support : 32-bit/384kHz, DSD256, MQA
Headphone outputs: 3.5mm, 4.4mm, 2.5mm
Battery life: 20 hours

Dimensions (hwd): 10.8 x6.4 x 1.6cm

Weight : 184g

Reasons to buy + New benchmark for sound quality
+ Well-equipped functionality

+ Smart, compact design

Reasons to avoid - Battery life could be better

- Price is no longer truly 'entry-level'

The A&norma SR35 is Astell & Kern's budget offering, and while it stretches the definition of ‘entry-
level’, being significantly pricier than the affordable Sony NW-A306 (below) and even the

previous SR25 MKII model it replaces, there's no arguing with the astonishing level of performance it
delivers. It's a current What Hi-Fi? Award winner, the best-value performer on this list and, to those
who can afford it, our number one recommendation.

The excellent SR35 boasts many of the features that made its also-Award-winning predecessor so
successful — including three headphone outputs (3.5mm, 4.4mm and 2.5mm); native playback of
MQA, DSD256 and PCM up to 32-bit/384kHz files; 64GB of built-in storage (expandable by up to 1TB
via a microSD card); and the neat ability to use the versatile player as a performance-

enhancing DAC between your wired headphones and, say, laptop.

It supports the Roon platform and has built-in access to streaming services such as

Tidal, Qobuz, Amazon Music and Apple Music, while two-way Bluetooth (aptX HD and LDAC codecs
are supported) allows you to stream music to wireless headphones or speakers, and send music to
the player from another source.

There's no chance the SR35 will miss a beat with the music you send its way. As our expert reviewers
note in our A&norma SR35 review, "the SR35 has the punch and rhythmic drive to keep you tapping
along to upbeat tracks, and the insight to draw you into the details of those calmer ones".

The presentation is indeed hugely likeable overall, with a tonal balance slightly on the rich side, and a
combination of power and finesse that feels very mature for a source at this level that most
headphones will get along just fine with.

"As the SR35’s price demands, this is a more sophisticated, next-level performance than the few
budget players still around are capable of," we concluded.

Read the full Astell & Kern A&norma SR35 review
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Best budget portable music player

It’s not perfect, but this affordable player delivers a mature, composed performance at an attractive
price.(Images credit: What Hi-Fi?)

(Image credit: What Hi-Fi?) (Image credit: What Hi-Fi?)



2. Sony NW-A306

An affordable player with excellent hi-res support and a mature, balanced performance.

Specifications Storage : 32GB (expandable by 2TB via microSDXC)
Makx file support : 32-bit/384kHz, DSD256, MQA
Headphone outputs : 3.5mm

Battery life: 32 hours approx

Dimensions (hwd): 9.8x5.7x1.2cm

Weight: 113g

Reasons to buy + Clear, detailed, composed sound
+ Pocketable size
+ Excellent hi-res audio support

+ Wi-fi and Bluetooth supported

Reasons to avoid - Android OS is cumbersome and space-hogging
- Interface can be clunky

- Internal music storage space is only half of what’s available

If you want portable and pocketable without spending a fortune, the NW-A306 is the perfect-sized
player for your needs. It's compact enough to fit in our palms and pockets comfortably, and we love
the scalloped textured back that gives us a good grip without sacrificing style.

The NW-A306's connections are minimal, but that's no bad thing: the USB-C cable lets you charge,
transfer files and use the Walkman as a DAC, while the 3.5mm headphone jack can be used with a
variety of wired headphones. The available onboard storage is rather disappointing compared to
other players — only half of its 32GB capacity is actually usable, with the other half taken up by the
Android smart system — but it is possible to expand the storage thanks to the microSD slot.

Internally, NW-A306 is packed to the gills with features: the hi-res file support is extensive and
excellent at this affordable price, the full Android OS means it effectively operates similarly to a
smartphone (for better or worse) and lets you download your favourite music streaming service app.
It even supports the higher-quality LDAC and aptX Bluetooth codecs.

As our in-house experts noted in our Sony NW-A306 review, the Walkman is "adept enough to turn
its hand to various genres and even discern the differences in file qualities... It’s easy to follow each

instrument’s path and interplay with each other, and the lack of any hardness means it’s comfortable
to listen to over long periods of time."

Ultimately, it's a pleasingly detailed and clean performance. In fact, there’s a familial throughline
from Sony's high-end NW-WM1ZM2 player to the A306 in terms of how mature and evenly balanced
it sounds. It can also play at loud volumes without ever sounding harsh or confused. It isn't perfect:
we'd like more dynamic punch and drive to songs that need it.

Nevertheless, this is a capable and great-value hi-res player that is worth considering if your budget
doesn’t stretch to the more premium Astell & Kern SR35 player above.
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Read the full Sony NW-A306 review

Best premium portable music player

The Astell & Kern A&ultima SP3000 is an awesome performer which combines authority and drive
with detail and insight.(Image credit: What Hi-Fi?)
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3. Astell & Kern A&ultima SP3000

Astell & Kern’s high-end player is a seriously superb-sounding digital source.

Specifications Storage: 256GB (expandable by 1TB via microSD)
Makx file support: 32-bit/384kHz, DSD256, MQA

Headphone outputs: 3.5mm, balanced 2.5mm, Pentaconn 4.4mm

Battery life: 10 hours
Dimensions: 13.7x7.7 x2cm
Weight: 493g

Reasons to buy + Detailed, authoritative sound

+ Well equipped

+ Terrific build

Reasons to avoid | - Heavy for a portable player

- Operation can sometimes feel a little clunky

The superb A&ultima SP3000 certainly isn't for the casual listener, with a four-figure price tag that
puts it out of the reach of many.

If you really do value quality on the go, though (and have the funds to spare), this high-end Astell &
Kern simply must make your shortlist. That said, it actually now has a successor, the A&UItima
SP4000, which is due to arrive in the coming months for a yet-to-be-announced RRP. We look
forward to testing it then, but in the meantime the 'old' SP3000 is available at a discount.

We have had that in our test rooms, and it's packed with useful features and built to the highest
standards, even if it is a bit chunkier than your standard portable device.

There's certainly no issue with file compatibility. The SP3000 can handle high-resolution files up to
32-bit/768kHz, PCM and DSD512, as well as MQA, all of which is thanks to the use of Asahi Kasei’s
new flagship DAC chip, the AK4499EX. And Bluetooth is on the menu too, so you can use wireless
headphones without a problem, and given the no-compromise nature of this design it comes as no
surprise to find aptX HD and LDAC codecs on the spec list.

Elsewhere, A&K's engineers have worked to reduce internal noise via separate analogue to optimise
the player's sonic performance — and it's paid off.

That all brings us to the SP3000's raison d'etre, and this is where the premium player truly shines.
Across the board the A&K player has so much to recommend it, bringing together a tangible sense of
musical insight as it coveys dynamic contrasts and rhythmic patterns with skill and intuition.

"The organisation of information is excellent," we said in our A&ultima SP3000 review, "with the
player sounding as cohesive and balanced as they come... tonally things are nicely judged and it is a
pleasant surprise to find out just how authoritative and muscular the SP3000 sounds."
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If you've got the money and you're passionate about sound quality (and have equally
impressive audiophile headphones or hi-fi system components to partner it with), we would
wholeheartedly recommend the A&ultima SP3000. Or wait for the SP4000.

Read the full Astell & Kern A&ultima SP3000 review

Also consider

e FiiO M23: FiiO's latest mid-range player is almost the perfect player, with the most features
in the market at this level, a great design and a big, spacious and detailed sound. It just isn't
as musical-sounding as the Astell & Kern SR35 on this list.

e Fii0O M11S: If you prioritise sound that is big, open and smooth, FiiO's middle-sitting M11S
is a great cheaper alternative to the A&K SR35 on this list. It's wonderfully featured and
looks and feels the part too.

o Astell & Kern A&futura SE180: Sitting between the two Astell & Kern models in this list is the
SE180, which is quirky in that it has an interchangeable DAC module design allowing you to
change the sound flavour, but also sounds excellent.

e Sony NW-WM1ZM2: An immensely capable and beautifully made performer that verges on
excellent, even considering the high-end price. But you need to be careful about partnering
equipment as it has a relatively limited power output.

How to choose the best portable music player for you

Whatever your budget, you will be surprised at what you can get for your money these days. Every
player here supports the low-quality 'vanilla’ MP3 and AAC files, of course, but we can all do better
than that in 2024. All of the models above also support high-resolution audio files, such as 24-

bit FLAC and WAV files, DSD and even sometimes MQA. We would recommend checking each
player's specifications to make sure it can play the file types you already own.

Have an extensive digital music collection? No matter how large their built-in storage bank, all digital
audio players have microSD memory slots, so your assembled throng of tracks, albums and artists
need never stop growing. Expandable memory also means you can store all of your music in the
highest quality possible, without worrying about those large WAV/DSD file sizes taking up all of the
internal storage space.

You should always check the actual onboard storage of the player (sometimes the operating software
takes up more space than what's advertised) to see if you'll need to invest in an additional memory
card. For instance, 32GB of internal storage will be eaten up very quickly by large hi-res files, so make
sure the expandable memory can accommodate 1TB or more so you can carry more albums around
with you.

There are even MP3 players here that can double up as a DAC to enhance the sound between your
smartphone/laptop and headphones/speakers. Most have built-in access to music streaming
services, too, while others have even more functionality that mirrors a smartphone's (for better or
worse). You can turn off additional features you don't need so that you can just concentrate on the
music, though —it's your choice.

Many players also offer more than one choice of headphone socket. The standard 3.5mm
headphone jack is always there for the bulk of wired headphones (thankfully, since it is long gone
from phones) but you might also see a 4.4mm balanced headphone output, which is compatible with



https://www.whathifi.com/best-buys/best-audiophile-headphones
https://www.whathifi.com/reviews/astell-and-kern-aandultima-sp3000
https://www.whathifi.com/reviews/fiio-m23
https://www.whathifi.com/reviews/fiio-m11s
https://www.whathifi.com/reviews/astell-and-kern-aandfutura-se180
https://www.whathifi.com/reviews/sony-nw-wm1zm2
https://www.whathifi.com/advice/mp3-aac-wav-flac-all-the-audio-file-formats-explained
https://www.whathifi.com/advice/high-resolution-audio-everything-you-need-to-know
https://www.whathifi.com/advice/mp3-aac-wav-flac-all-the-audio-file-formats-explained
https://www.whathifi.com/advice/what-dsd-audio-how-it-works-where-to-download-files-and-more
https://www.whathifi.com/advice/mqa-audio-what-it-how-can-you-get-it
https://www.whathifi.com/advice/dacs-what-is-a-dac-and-do-you-need-one
https://www.whathifi.com/best-buys/best-wired-headphones

certain headphones. For more convenience (albeit less sound quality), players will often have
Bluetooth for connecting to wireless headphones.

Most importantly, these MP3 or hi-res players should deliver excellent sound quality — far beyond
that of your smartphone. Naturally the best players higher up the price rung deliver more
audiophile-level sonic qualities — greater transparency, greater resolution, greater dynamics, and not
to mention more advanced DAC features and digital filters. Such high-end models also come in more
luxurious designs made from premium materials, meaning they are often considerably heavy, too —
perhaps better suited to a place on your desktop or in a bag as opposed to a coat pocket.

But the budget and mid-priced models recommended above still deliver enjoyable sound for their
asking prices. And remember, no matter how good it looks, portable players should ideally be easy to
carry and comfortable to hold in your hand.

How we test portable music players

At What Hi-Fi?, we test portable music players exactly as we would use them if we bought them
ourselves. We load the player up with a variety of music files — CD-ripped WAV, hi-res FLAC
downloads, DSD tracks and even some MP3s — and download the streaming services we subscribe
to.

After ensuring the music player is run in for a length of time, we plug in a pair of our favourite pairs
of wired headphones and listen to the player over the course of weeks, out and about so we can
gauge how portable and easy to use on the fly they really are, and also in our dedicated listening
rooms, where we try them as the source in a price-suitable hi-fi system too.

Aside from testing sound quality, we also see how easy the player's menus and functions are to use,
how responsive the touchscreen display is (if it has one), and how long the battery life lasts. We
listen to the player with different genres of music (and music file formats) and listen for how
faithfully it reproduces the audio quality of the downloaded (or streamed) track. If the player has
additional features — such as built-in streaming services, Bluetooth and DAC-performing abilities — we
always test those too.

Most important in our reviewing process is that each product is compared with the best in its price
and class. What Hi-Fi? is all about comparative testing, so we keep our favourite five-star and Award-
winning digital audio players nearby so we can benchmark the performance accordingly. Unless a
product doesn't have a natural, price-comparable rival, it is always compared to at least one other
class-leading competitor.

As with all What Hi-Fi? reviews, the final verdict and star rating are agreed upon by the review team,
to eliminate individual bias and ensure our advice is thorough and consistent. We are proud to have
delivered honest, independent reviews for over 45 years, with no input from brands, PRs or
commercial teams, so you can trust our advice and buying advice.

You can read more about how we test and review products on What Hi-Fi? here.

FAQ

Is a hi-res music player worth buying?

Whether you're an avid audiophile or a music lover who simply wants to conserve your smartphone's
memory and battery, a dedicated music player is worth considering.
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Despite the death of the iPod, old-school portable MP3 players that you can take everywhere with
you are still alive and kicking. They're far more advanced than just storing and playing MP3 files these
days, too. Today's pocketable music players fully support high-resolution audio formats such as WAV,
FLAC, ALAC, AIFF and DSD files (which your smartphone can't convert), and pack in high-quality
digital-to-analogue-converters, amplifiers and software whose main job is to ensure your music files
are played in the best, lossless quality possible.

Many DAPs these days will let you download Tidal and Qobuz so you can stream your favourite
playlists, and with many players now boasting a day's worth of battery, it means you can always carry
your music library with you and listen without interruption even in the depths of the London
Underground or up in the air. Most players will also have expandable memory storage, so you can
carry thousands of albums with you.

In the end, it depends on your listening habits. If you want to keep music listening separate from
your phone, are on the move a lot, or are interested in getting the best sound possible from a pocket-
friendly device, a portable music player is a great option to consider.

Is MP3 quality as good as 'CD quality'?

No, not even close. MP3 is one of the lowest resolution files around, while CD quality (also known as
'lossless') is far superior.

MP3 is a very lossy, very compressed format with a small file size — a lot of information from the
original recorded file is lost or discarded in the process of cramming it all into a small size, so sound
quality is the poorest of all popular audio formats. The bit rate at which an MP3 is recorded affects
the sound quality, too. MP3s encoded at 128kbps will lose more sound quality data than those
encoded at 320kbps (kilobits per second, where each “bit” is essentially a “piece” of the song).

WAV is the standard format in which all CDs are encoded. This format is uncompressed and lossless —
hence the large file sizes. It crucially doesn't lose any information during the encoding process and so
sounds far superior to MP3. CD quality is 16-bit/44.1kHz — or to compare numbers with MP3, CD
quality is encoded at 1411kbps.

If you care about sound quality, ensuring your digital music files and portable player are at CD quality
at a minimum is a must.

You can read all about audio formats here.
How many songs does a music player hold?

This will depend on the format and size of your files. As a rough estimate: your average three-minute
song in 128kbps MP3 quality has a file size of 3MB, while the same in WAV/CD quality is considerably
larger at 30MB, with FLAC files falling in the middle at 15MB.

This means a player's standard onboard storage of 32GB will hold just over 10,000 MP3 files. You'll
want a larger (at least 64GB) storage capacity if you want to store multiple albums in CD or hi-res
quality, while investing in a 1TB memory card will help you expand that even further.

Just beware that the advertised storage won't be entirely for storing your music. A portion of that
32GB (or 64GB) onboard storage will be taken up by the player's system and software, so make sure
to check the actual available storage in the settings.

Do MP3 players need wi-fi?
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Not necessarily, but most modern portable music players have network access so that firmware or
software updates can be easily done over wi-fi. Many players will have an extremely minimal version
of an operating software (such as the Astell & Kerns) or come with a full-fat Android OS like any
smartphone (such as Sony's NW-A306 does) — either way, a wi-fi connection is useful for keeping the
player up to date.

You will also need wi-fi to download streaming services like Tidal and Qobuz, and stream online
songs. However, if you don't stream music and just want to play music files stored locally on your
player for a truly offline experience, you can turn off wi-fi entirely. This will keep it clear of any
connectivity issues, and save battery life, too.

Can you stream music on a hi-res audio player?

If the player has wi-fi connectivity and you can download music streaming apps like Tidal, Qobuz and
more, then yes. While you might buy MP3/hi-res players mainly to listen to music offline, any player
with wi-fi capability can stream music.

Many portable players these days also support Bluetooth streaming, so you can connect a pair of
your best wireless earbuds and listen to your music wire-free.

Recent updates

e March 2025: No recommendation changes this time. We had high hopes for the newly
reviewed Activo P1, but our testing team was left disappointed by its performance.

e January 2025: Our three-strong list kicks off 2025 the way it left 2024, although FiiO did just
announce an interesting new JM21 budget player at CES 2025, so that could well appear in
this list providing it proves itself a worthy performer.

e October 2024: Our number-one pick is now labelled as a What Hi-Fi? Award 2024 winner,
having kept its crown from last year. We have also added context around our high-end pick
getting an all-new successor.

e September 2024: The newly reviewed FiiO M23 just misses out on this list with a
performance that doesn't quite reach the heights of the Astell & Kern SR35 below, but if you
want a feature-rich player for your desktop, it is still worth considering.

e July 2024: Nothing has shaken up the PMP market since our last update in May, although we
currently have the superbly well-equipped FiiO M23 in our test rooms, so watch this space...

e May 2024: No new entries this time, with nothing arriving to trouble the Sonys and Astell &
Kerns on this list. We have, however, added an Also Consider section to offer greater choice if
our three picks don't suit your taste.

e March 2024: Updated testing process and added FAQ section to answer frequent questions
and give advice on music players.

e November 2023: What Hi-Fi? Award winners labelled after the 2023 Awards Best Buys and
Product of the Year announcements.

e October 2023: Astell & Kern A&ultima SP3000 entry added following five-star review.
MORE:

Here are the best websites to download hi-res music tracks
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Prefer streaming? Read our guide to the best music streaming services

Get clued up, stat: MP3, AAC, WAV, FLAC: all the audio file formats explained
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digital audio

THE Following DEFINITIONS ARE FOR PERSONAL USE ONLY. All other reproduction requires
permission.

Copyright © 1981- 2025. The Computer Language Co Inc. All rights reserved. O

(1) Sound waves that have been sampled, digitized and stored in the computer. Common formats are
music CDs, MP3, WAV and AIFF, and software-based players play the largest variety of audio formats

(see media player).

Musical Instrument Digital Interface (MIDI)

Although digital, the MIDI format differs from all other digital audio formats. MIDI files contain a
coded version of the musical score, not the actual sound (see MIDI). Contrast with analogue audio.
See CD-DA, MP3, codec examples and S/PDIF.

(2) Broadcast radio in digital format. See HD Radio, DAB and satellite radio.

(3) See digital CD audio.

digital audio broadcasting

Digital radio. It is the digital successor to analogue AM and FM radio. See HD Radio and DAB.

digital audio cable

A metal or optical cable that transfers audio in digital form. See S/PDIF, TOSLINK and audio cable.

audio cable

A cable used to transfer analogue or digital signals from an audio source to an amplifier or powered
speaker. Cables are identified more by their plugs and sockets than by the shape or colour of the wire
that is used. See analogue audio and audio connections.

Sub-Mini
2.5mm
{3/32™)

[}
@ stereo mong

Analog Mini-Phone (Headphone Cable)

Found on most every portable device that outputs analogue audio, the 3.5mm mini-phone socket
(left) is just a small hole. In 2016, Apple was the first to eliminate this ubiquitous connection
(see iPhone 7).
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Lot Right Analog and Digital Coax

Coaxial cables with RCA connectors are widely used for analog stereo as well as digital audio from
cable boxes, Blu-ray/DVD players and other sources. See RCA connector.

TOSLINK OPTICAL

Socket

Digital Optical Cable

The TOSLINK cable is used to provide an optical path from a cable box, Blu-ray/DVD player or other
audio source to an amplifier. See TOSLINK.

analogue audio

Recording audio in an electronic or mechanical format of continuous vibrations that are analogous to
the original sound waves. Before audio recording became digital, sounds were "carved" into vinyl
records or written to tape as magnetic waveforms. See audio cable.

Is Analog Audio Better?

Audiophiles think so. They feel that no matter how many times an analogue wave is sampled per
second, the musical experience does not compare to an analogue recording. In fact, there is a huge
variety of vinyl turntables on the market today. However, many enthusiasts believe that the digital
SACD format is equal to analogue audio or is a very close second (see SACD). See audiophile.
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Sound is literally carved into a phonograph record because the groove undulations are analogous to
the sound waves they represent.

Analog vs. Digital

The early 78 RPM record (left) contained about four minutes of analog audio per side. The digital
compact disc (CD) holds about an hour's worth of music in the CD-DA format or 10 hours of MP3
songs.

The most
analog-sounding
digital players.

Analog Is Widely Appreciated

This ad for the Metronome music player clearly states the goal of digital playback is to be as close to
analogue as possible. (Image courtesy of Technology Metronomy.)
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Legacy Support

For several years, A/V equipment like the Roku media hub above has provided both analogue and
digital connections. However, new products, especially in small form factors, generally support only
digital HDMI. See HDMI, composite video, component video, S-video, TOSLINK and analogue stereo.
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analogue stereo

Two-channel analog audio signals that use one red (right) and one white (left) RCA connector for
wiring consumer electronics equipment. For higher performance, professional audio equipment may
use balanced XLR connections instead of RCA, or offer both XLR and RCA. See RCA connector and XLR
connector.

HDMI/DVI IN
' HDMI/DVI

DVI '

Analog Stereo Inputsona TV

Red and white RCA sockets are found on myriad devices. In this example, if the video source outputs
HDMI, only an HDMI cable is required to connect to this TV. If the source outputs only DVI, a DVI-to-
HDMI cable is required, and the audio is wired separately to these audio ports (DVI does not handle
audio). See HDMI-DVI compatibility.

audio jack

A socket for plugging in an audio source. Audio jacks are found on many types of audio equipment
and musical instruments that accept external sound sources. In a car or truck, an audio jack, also
called a "media jack" or "auxiliary (AUX) jack," is a mini-phone socket that connects any portable
music player to the vehicle's amplifier and speakers. One end of a mini-phone cable plugs into the
headphones socket of any CD, tape cassette or digital music player, and the other end plugs into the
car's audio jack. An iPod can be hooked up in this manner as well, but there are also adapters
designed strictly for the iPod (see MP3 car adapter and iPod car adapter). See jack and A/V ports.

Phone Connectors
The
" Jack"

(6.3mm, 1.4")
< B

Mini-Phone Connectors
(3.5mm, 1/8")
Sub-Mini
2.5mm
(3132")

@ stereo %o @ stereo %no .
Audio Jacks

Phone and mini-phone sockets are the traditional audio jacks. The jacks are the sockets, not the
plugs.
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Jacks Are Just Holes

Both used to connect headphones, the 1/4" phone socket (top) is on a stereo receiver, and the 1/8"
mini-phone socket (below) is on an iPod touch. See phone connector and mini-phone connector.

TOSLINK

(TOShibaLINK) An optical interface for digital audio connections that provides a data rate from 125
Mbps to 1.2 Gbps. Developed by Toshiba and part of the S/PDIF interface, TOSLINK sockets are found
on A/V receivers, set-top boxes, CD/DVD players and TVs. See S/PDIF and audio cable.

TOSLINK OPTICAL

Digital Audio Connections

Both part of the S/PDIF interface, a TOSLINK socket is commonly found next to its electrical and
coaxial counterpart. If TOSLINK is not used, the stopper plug (bottom right) prevents the red LED
beam from escaping.


https://www.pcmag.com/encyclopedia/term/phone-connector
https://www.pcmag.com/encyclopedia/term/mini-phone-connector
https://www.pcmag.com/encyclopedia/term/spdif
https://www.pcmag.com/encyclopedia/term/audio-cable

Digital
3 Audio
optical

audio

Analog Audio Optical Audio

"Optical Audio" is a TOSLINK designation. On this Roku streaming video set-top box, analogue audio
is provided for legacy TV sets. Neither analogue audio nor TOSLINK are supported on Apple TV, Fire
TV or Android TV, which have only HDMI output. See set-top box.

S/PDIF

(Sony/Philips Digital InterFace) A serial interface for transferring digital audio from CD and DVD
players to amplifiers and TVs. S/PDIF is typically used to transmit PCM and Dolby Digital 5.1, but it is
not tied to any sampling rate or audio standard.

S/PDIF uses unbalanced 75 ohm coaxial cable up to 10 meters with RCA connectors or optical fibre
terminated with a TOSLINK (Toshiba link) connector. See AES/EBU and TOSLINK.

AES/EBU

AES/EBU is the professional version of S/PDIF and uses a higher signal voltage. They both support the
same audio data with slight differences in the frame bits. Conversion between these interfaces must
be handled with electronic circuits, not by adapting one connector to another.
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S/PDIF vs. AES/EBU

S/PDIF shares the same 75 ohm coaxial cable as its AES3id professional counterpart, but also has an
optical alternative.

Electrical and Optical Sockets

On the back of this DVD deck are S/PDIF electrical and optical sockets. The RCA jack for the coaxial
cable (left) is generally colored orange, but not in this particular unit. If the optical is not used, the
stopper plug (at bottom) is inserted to block the laser.

Three S/PDIF Inputs

This high-end LUMIN P1 music streamer accepts all three S/PDIF audio connections. (Image courtesy
of Pixel Magic Systems, Ltd.)

RCA connector

A plug and socket for coaxial cable. RCA connectors are used for analogue audio signals
(see analogue audio). They are also used for digital audio (see S/PDIF) and analogue video
(see composite video).
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For decades, both RCA and the smaller mini-phone 3.5mm connectors have been the most widely
used plugs and sockets on consumer audio equipment (see mini-phone connector).

An RCA connector is also known as a "phono connector," because in the 1940s, Radio Corporation of
America (RCA) designed it to wire an RCA Victor "phonograph" turntable to the radio to amplify the
sound. Only one cable was used as it carried a monophonic signal, not stereo. See A/V

ports and phone connector.

Left audio  Right audio Composite Video

RCA (Phono) Connector

The plug's 1/8" by 5/16" prong connects the signal wire. The outer shell is ground, which connects to
the sheath that wraps around the signal wire. See coaxial cable.

O ANTENNA
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Ubiquitous RCA Sockets

Even in the digital age, consumer A/V equipment generally supports analogue signals from a
turntable, FM radio and VCR. The red/white audio jacks on this A/V receiver are analogue stereo, and
the yellow jacks are analogue composite video. See analogue stereo and composite video.

composite video

The first analogue video colour format, which uses one channel and a single cable (audio transmits in
separate channels and cables). All old analogue TVs and many digital TVs have composite video
inputs (see LG example below). Analog TVs also included S-video inputs, and many also supported
the higher-quality component video. See S-video and component video.

Back to the 1950s
Composite video was created when colour was added to black & white TV in 1954. Two colour

signals (U and V) were multiplexed with the original monochrome signal (Y) and transmitted in the
same TV channel (see YUV and NTSC).
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Left audio  Right audic  Composite Video . .
Composite Video Is Yellow

The yellow RCA jack is the composite video socket found on myriad video devices. However,
professional equipment did not support composite video.
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Composite Video on Digital TVs

This excerpt from a 2017 LG OLED TV manual shows that digital TVs may accept composite video
signals in order to connect old VCRs and video sources.



YUV Analog Signals
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How YUV Is Separated

This diagram shows the relationship between composite, S-video and component video signals. The
device (bottom) shows the actual ports from an NVIDIA graphics card. (Bottom image courtesy of
NVIDIA Corporation.)

digital audio connector
See S/PDIF (above) and TOSLINK (above).

digital audio converter

D/A converter

(Digital/Analog converter) A device that converts digital code into analogue signals mostly for audio.
D/A converters (DACs) convert digital audio samples into the analogue waveforms sent to audio
amplifiers and speakers. A D/A converter (DAC), which may be a single chip or a circuit within a chip,
is found on every device that sends analogue speech or music to an amplifier, speaker or
headphones, including computers, smartphones, tablets and A/V receivers.

See DSP, codec, PCM and ladder DAC.

Also for Video

Earlier TVs accepted only analogue video, and converter boxes use DACs to convert digital TV
broadcasts to analogue (see TV converter box). See DTV.

Stand-Alone Audio DACs

Also called "digital audio converters" or "outboard DACs," stand-alone DACs are used by audiophiles
to convert digital audio from a CD/DVD player, cable box, local computer or the Internet to analogue
signals for amplification. Providing higher quality sound and higher digital resolutions than the DACs
built into most equipment, stand-alone DACs range in price from $79 to several thousand (see USB
DAC and high-resolution audio). Contrast with A/D converter.
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A USB DAC

People like to organize their music on the computer and play it on their stereo system. The USB DAC
provides a high-quality connection from the computer to the stereo (for details, see USB
DAC). (Image courtesy of Firestone Audio.)

Another Kind of D/A Converter

Payment services such as Square and PayPal use credit card readers that plug into smartphones with
analogue headphone jacks (red arrow). The reader converts the digital data in the magnetic stripe to
analogue tones similar to analogue modems for dial-up telephone lines. Newer smartphones have
dropped the analogue port. See analogue modem.

digital audio disc

A music or audio CD.

CD

(1) See carrier detect, candela and continuous delivery.
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(2) (Change Directory) A command in DOS, Windows, Unix and Linux that switches the current
directory (folder) to another. See Chdir and Unix commands.

(3) (Compact Disc) An optical digital audio disc that contains up to 74 minutes of hi-fi stereo sound.
Introduced in the U.S. in 1983, the CD was a revolution in convenience compared to vinyl platters and
turntables. However, high-speed Internet access and streaming severely impacted CDs, and by 2022,
CD sales dropped considerably (see end of this definition).

A Plastic Disc

A CD disc is a plastic platter (120mm/4.75" diameter) recorded on one side with any song accessible

by track number. The binary data in the tracks are recorded as microscopic pits in a groove that start

at the center of the disc and spiral outward to the edge. Storage capacity is 650MB to 700MB. Other
CD formats, such as CD-ROM and CD-l, all stem from the original Compact Disc (CD-DA). CDs can also
be played in most CD-ROM and DVD drives. To learn how CDs are made, see CD-ROM. See binary.

Convert the Sound Waves

Sound is converted into digital code by sampling the sound waves 44,056 times per second and
converting each sample into a 16-bit number. CDs use 1.411 million bits for each second of stereo
sound, although this is reduced considerably when music compression formats are used

(see MP3 and AAC). See sampling.

A Note on Terminology

In the early 1990s when CD-ROM:s first became popular, "CD" meant music, and "CD-ROM" meant
data. Today, "CD" refers to both audio CDs and data CDs (CD-ROM, CD-R, CD-RW). See CD-

ROM and mini CD.

CD Documentation

Documentation for CD formats are found in books commonly known by the colour of their covers.

Books CD Type

Red CD-DA (Audio)

Yellow CD-ROM (Data)

Orange CD-R, CD-RW, Photo CD
White VCD (Video)

Blue CD Extra (Audio and data)
Green CD-I (Interactive)

What Happened to the Phonograph?

The music CD was introduced in the U.S. in 1983, and within five years, CDs and CD players exceeded
the sales of LP records and turntables. See LP and turntable.

From Carved Sound to Pits

Unlike phonograph records with sound waves literally carved into the platter, the digital bits in CDs
are microscopic pits covered by a protective plastic layer. Instead of a needle vibrating in a groove, a
laser shines onto the pits, and the reflections are decoded. All variations of the CD use a spiral
recording track like a phonograph record, but start at the centre, not the outer edge. See analogue
audio.

Better Dynamic Range

Digital sound is cleaner than phonograph records because the numbers are turned into sound
electronically. There are no needle pops and clicks and no tape hiss if the original recording was
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digital. In addition, the CD can handle a wider range of volume. A soft whisper can be interrupted by
a loud cannon blast. If a phonograph record were recorded with that much "dynamic range," the
needle would literally jump out of the groove.

Too Harsh for Critical Ears?

Pops and clicks aside, from the onset of audio CDs, many critics claimed digital sound was harsh and
not as musical as the vinyl platter. DVD-Audio and SACD, two advanced digital formats with superior
sound quality, came out in 1999, but neither one became popular (see high-resolution audio). In the
meantime, vinyl records and turntables at all quality levels are being manufactured, and this legacy
industry is expected to persist (see audiophile).

Rise and Fall of CD Music

The following percentages were published on CNN in March 2023 showing the CD's share of music
sales in the U.S. Today, audio streaming is the primary form of music distribution (see Spotify).

Year CD Share
1983 1%

1993 65%
2003 95%
2013 30%
2022 3%

digital audio encoding system

Dolby Digital

A family of digital audio encoding technologies from Dolby used in movie theatres, home theatres
and video games. Introduced in the movie "Batman Returns" in 1992, Dolby Digital has been the
most widely used surround sound system in the world. Following are the major formats. See Dolby
Surround and surround sound.

Dolby Digital - 5.1 Channels

Five discrete channels of audio plus subwoofer (see surround sound). Dolby Digital employs Dolby's
AC-3 coding and compression technology (see AC-3).

Dolby Digital EX - 6.1 and 7.1 Channels

Co-developed with Lucasfilm THX, Dolby Digital EX adds one or two matrixed rear centre channels.
Formerly "Dolby Digital Surround EX," the first film to use this enhanced version of Dolby Digital was
"Star Wars: Episode | - The Phantom Menace," in 1999.

Dolby Digital Plus - 6.1 and 7.1 Channels

Part of the Blu-ray specification, Dolby Digital Plus supports higher bit rates than EX. Also called
"DD+" and "Enhanced AC-3" (E-AC-3).

Dolby TrueHD - 7.1 on Blu-ray

Providing up to 14 discrete sound channels in the complete specification, TrueHD used in Blu-ray
movies delivers stereo at 192 kHz and up to eight channels (7.1) at 96 kHz. Introduced in 2006, Dolby
TrueHD competes with DTS-HD for high-definition Blu-ray audio formats. HDMI 1.3 cables are
required. See Blu-ray, DTS and HDMI.
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Dolby Atmos (Object Based)
Introduced in 2012, Atmos allows audio "objects" to be positioned in 3D space. For details, see Dolby
Atmos.

DTS

(Digital Theatre Sound) A family of digital audio encoding technologies used in movie theatres, home
theatres and video games. Introduced in the movie "Jurassic Park" in 1993, the theatre soundtrack is
maintained on CD-ROMs that are synchronized with the film, making it compatible with existing
theatre systems (see image below).

DTS formats are not as highly compressed as Dolby Digital formats and therefore take up more
storage space. Following are the major formats. See surround sound.

DTS - Digital Surround - 5.1 Channels
Five discrete channels (5) of audio plus subwoofer (1). See surround sound.

DTS-ES Extended Surround - 6.1 Channels

DTS-ES adds a rear centre speaker. DTS-ES Discrete uses a dedicated channel, whereas DTS-ES Matrix
derives the signal from the other channels similar to Dolby Digital EX. See Dolby Digital.

DTS Neo:6

Part of all DTS-ES decoders, Neo:6 creates six channels (5.1) from stereo sources. The sound fills the
room more than stereo but not as well as true multi-channel formats. DTS Neo:PC provides the same
capability for computers. See DTS UltraPC.

DTS 96/24

Boosts DVD audio resolution from 48/16 to 96/24. The 96/24 means 24-bit samples of the audio
wave taken at 96 kHz rather than 16-bit samples at 48 kHz. Older DTS receivers output a 48 kHz
signal. See high-resolution audio.

DTS-HD High Res Audio - DTS-HD Master Audio

DTS-HD formats support 7.1 channels at 96/24 or stereo at 192/24 resolution and also play on older
DTS Digital Surround equipment. DTS-HD High Resolution Audio supports bit rates from 1.5 to 6
Mbps, while DTS-HD Master Audio handles up to 24.5 Mbps, sufficient to reproduce the original
studio master bit for bit. DTS-HD and Dolby TrueHD are competing high-definition Blu-ray audio
formats. HDMI 1.3 cables are required. See Blu-ray, Dolby Digital and HDMI.

DTS:X

Introduced in 2015 and competing with Dolby Atmos, DTS:X supports 32 speaker locations and works
with any configuration in a hemispherical layout. This "object-based" encoding supports height
speakers, but they are not mandatory. Movie makers need only create one DTS:X sound track for
both cinema and home theatres. See Dolby Atmos.

DTS Headphone:X
A surround sound format for headphones. See DTS Headphone:X.

DTS Play-Fi
A streaming music protocol over Wi-Fi without data compression. See DTS Play-Fi.
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The DTS Time Code

DTS is used with both 35 and 70mm movie projectors. This quad track 35mm film example shows the
DTS time code that synchronizes the CD-ROM soundtrack. (Image courtesy of the Creative Commons
Attribution ShareAlike 3.0 License.)

SDDS

(Sony Dynamic Digital Sound) A digital audio encoding system used in movie theatres since 1993. The
SDDS sound track is recorded optically as microscopic pits similar to a CD along both outer edges of
the 35mm film strip. An SDDS reader is mounted on the projector, and red LEDs read the pits and
convert them into digital data. Using a 5:1 compression, SDDS supports 6-channel and 8-channel
auditoriums. No home theatre counterpart is expected. See Dolby Digital, DTS and THX.

THX
(1) "Thanks." See digispeak.

(2) A surround sound system for movie theatres and home theatres from THX, Ltd., San Rafael,
California, a spin-off of Lucasfilm, Ltd. Compatible with Dolby Digital and DTS, THX was developed
during "Return of the Jedi" and named after "THX 1138," George Lucas' first film in 1982.

THX was also called the "Tomlinson Holman eXperiment" because Holman was technical director and
responsible for theatre acoustics. THX includes a custom design for each theatre auditorium as well
as special speakers and electronics. The company is a major player in digital cinema technology.

Homes and Cars

THX home theatre certification states devices meet the criteria in each area of the audio/video chain,
including DVD players, audio equalizers, A/V receivers, amplifiers, speakers and cables. In 2003, the
first THX car system was installed in a Lincoln sport sedan. See Dolby Digital and DTS.

digital audio extraction

A feature of modern CD-ROM and DVD drives that allows the digital audio data from CDs to be
passed to the computer via the drive's IDE or SCSI interface. Before this feature became available,
ripping CD tracks required using the analogue output of the drive and converting it back to digital
again, resulting in inferior sound quality. See ripping, CD-ROM audio cable and MP3.
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Speakers

Digital and Analog Outputs

CD-ROM drives convert audio CD data to analogue and send it to the sound card and headphones.
They also send audio CD data to the computer's bus, which is known as "digital audio extraction."

digital audio formats

codec examples

Following is a list of popular speech, audio and video codecs. A codec is a hardware circuit that
performs the conversion from analog signals to digital data, and it is also software and/or hardware
that further compresses the digital data into less space (for more details, see codec). See lossy
compression, data compression formats, video format, SD formats and HD formats.

Speech Codecs Are Specialized

Speech codecs are audio codecs that look for sound and language patterns. In addition, since the
human voice falls into more limited audio range than music, a speech codec is able to achieve the
highest voice compression.

SPEECH CODECS

Name Purpose

A-Law PCM telephony in Europe
p-Law PCM telephony in U.S.

DV Audio MiniDV audio

GSM 6.10 GSM cellphone

G.711 A/V conferencing (ITU)
G.722 A/V conferencing (ITU)
G.723.1 VolP, A/V conferencing (ITU)
G.728 A/V conferencing (ITU)
G.729 A/V conferencing (ITU)
AMR-NB GSM, 3GPP (ETSI narrowband)
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AMR-WB GSM, 3GPP (ETSI wideband)
ACELP.net General speech (VoiceAge)
ACELP.wide High quality (VoiceAge)
Ogg Speex Low bitrate

MUSIC CODECS

Name Origin

MP3 MPEG

AAC MPEG

AAC Protected MPEG with DRM

WMA Windows

WMA Protected Windows with DRM
WMA Lossless Windows high quality
RA, RAM RealNetworks

AIFF Mac

AU Sun

ACELP.live VoiceAge

Ogg Vorbis Mid to high bitrates
FLAC CD quality

Apple Lossless High quality

DSD High quality (SACD)
DVD-Audio High quality

AptX Bluetooth audio

MOVIE/VIDEO CODECS

Name Origin

MPEG-1 Video CD

MPEG-2 DVD/TV standard
MPEG-4 Enhanced MPEG-2
H.264 Enhanced MPEG-4
H.265 (HEVC) Enhanced H.264
VP8 Google

VP9 Google

AV1 Alliance for Open Media
M-JPEG Motion JPEG

DV DV tape camcorders
HDV DV tape camcorders
HDCAM Tape camcorders
AVCHD Tapeless camcorders
XDCAM Tapeless camcorders
DNxHD Avid post-production
ProRes Apple post-production
FLV Flash video

VC-1 SMPTE

AVI Windows

DivX DivXNetworks

WMV Windows

RM, RV RealNetworks




Indeo Intel

Cinepak SuperMac Technologies
Sorenson Sorenson Media

Ogg Theora Xiph.Org

Daala Xiph.Org & Motzilla

VIDEOCONFERENCING CODECS

Name Origin
H.261 ITU
H.263 ITU

MOVIE SOUNDTRACK CODECS

Name Origin
MP2 MPEG-2
Dolby Digital Dolby Labs
DTS DTS, Inc.
SPEECH / AUDIO VIDEO
Microphone Camcorder

Analog
AD converter AD converter
in in camcorder
sound card. or
video capture
I . card.
101001001001 | Digitized I o
111101001100 | Audio 101001001001 | Digitized
001101001010 | (FCM) 111101001100 ::fr?]':rmg;ce
\—1/~_\ 001101001010 & luminance
CODEC
{compress) CODEC
{compress)
10100100 | Result
11110100 | (G723, 10100100 |Result
GSM, (MPEG-2,
00110100 11110100
etc.) o0110100 | OT: AV L,
WMV, etc.)
CODEC
{decompress) CODEC
{decompress)
: I
101001001001 | Samples ]
111101001100 | (FCM) 101001001001 | Video
001101001010 111101001100 | Frames
\_1/‘—\ 001101001010
DiA Converter
in DiA converter in| | Display adapter
sound card. display adapter with digital out.
for VGA out.
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Analog Monitor
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Digital Monitor

Conversion and Compression



Compressing audio and video is a two-stage process. The first stage converts the signals from the
source into an uncompressed digital format. At that point, one of several compression algorithms is
used to further compress the digital code.

digital audio inputs

See S/PDIF and TOSLINK.

digital audio outputs
See S/PDIF and TOSLINK.

digital audio player

digital music player

Hardware or software that plays audio files encoded in MP3 and other audio formats. On the
software side, applications that reside in the user's computer, such as iTunes, Windows Media Player
and RealPlayer, are used to organize a music collection, play audio files and rip music from a CD.
Software players may also provide access to Internet radio stations and other streaming audio sites

(see media player).

Hardware Players

Obsolete today because of the smartphone, hardware players used solid state flash memory to hold
songs downloaded from an online store or the user's computer. Although discontinued, Apple's iPod
was long the industry leader, but players have came in all sizes, with some units including FM radio
(see iPod).

More than MP3

All players, whether hardware or software, support MP3 and generally several other formats. AAC is
Apple's featured format, and FLAC provides CD quality sound. See codec
examples, MP3, AAC, FLAC, Pono and high-resolution audio.

Built into Smartphones and Tablets

A music player app comes with all smartphones and tablets, as well as many satellite radio receivers
and in-dash navigation systems. Offering the same capability, these devices made stand-alone
hardware players irrelevant.

Diamond Rio - One of the First

Diamond Multimedia pioneered the handheld player market in the U.S. in 1998. Its 32MB of flash
memory held eight songs. Today's smartphones hold thousands. (Image courtesy of SONICblue.)
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A Back Pack Boom Box

An industry of accessories was created to carry and operate a music player. Skullcandy's LINK Packs
held waterproof speakers in the straps along with a microphone for cellphones.

Gloves for a New Generation

The metallic-coated index finger and thumb tips made electrical contact between the user and the
iPod's click wheel. (Image courtesy of 4sight Products Inc.)

digital media hub

A set-top box that switches content from the Internet to a stereo, TV or home theater system. Also
called a "digital media player," a digital media hub contains built-in apps for various streaming
services such as Netflix and Hulu. Like a smart TV, apps for additional services may be downloaded
and installed.

Apple TV and Roku are the most widely known media hubs; however, this function is also built into
smart TVs, smart monitors, Blu-ray players and A/V receivers. See digital media hub terminology.

Servers Are Hubs with Storage

A media "server" is a hub that also stores content (see digital media server).

Stream from the Local Network

Although hubs are popular for accessing streaming services over the Internet, they can also stream
photos, music and videos from computers in a home network.

For the Apple TV media hub, Mac users run a media-sharing app such as iTunes or the Apple TV app,
and Windows users run the Windows versions. Roku media hubs require the Plex server (see Apple
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TV, iTunes, Roku and Plex). See smart TV, Fire TV, Android TV, Media Center Extender, A/V
receiver and digital convergence.
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Digital media hubs hook into the network over Wi-Fi or Ethernet and to the A/V equipment via
HDMII. Earlier hubs had analog outputs for old TVs. Music-only hubs connect to the audio inputs on a
sound system (see A/V ports).
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Digital media hubs such as this Roku unit display available streaming services like apps on a
smartphone, tablet or computer.


https://www.pcmag.com/encyclopedia/term/apple-tv
https://www.pcmag.com/encyclopedia/term/itunes
https://www.pcmag.com/encyclopedia/term/roku
https://www.pcmag.com/encyclopedia/term/plex
https://www.pcmag.com/encyclopedia/term/smart-tv
https://www.pcmag.com/encyclopedia/term/fire-tv
https://www.pcmag.com/encyclopedia/term/android-tv
https://www.pcmag.com/encyclopedia/term/media-center-extender
https://www.pcmag.com/encyclopedia/term/av-receiver
https://www.pcmag.com/encyclopedia/term/av-receiver
https://www.pcmag.com/encyclopedia/term/digital-convergence
https://www.pcmag.com/encyclopedia/term/av-ports

HOME MENU

Blu-ray Players May Also Be Hubs

This earlier Oppo BDP-103 streams video from Netflix, YouTube and other networks. It plays SACD
and DVD-Audio discs and also streams Pandora. (Images courtesy of Oppo Digital, Inc.)

Clever, But No Longer

One of the few non-Apple products that supported Apple's iTunes, this Roku SoundBridge hub (top of
cabinet) was the only music hub with a display large enough to read from a distance. See Roku.
digital media server

(1) Software that makes audio, video or images discoverable on the local network. See media server.
(2) Any source for digital media such as a DVR, file server or personal computer.
(3) A DLNA-certified device that stores multimedia content. See DMS and DLNA.

(4) Hardware that stores and serves digital media to a stereo system or home theater. The digital
media server plugs into the home theater receiver, stereo receiver or TV and connects to the home
network via Ethernet or Wi-Fi. The media server includes built-in storage to hold music, videos and
photos, and, it may connect to external drives. DVR capability and Internet radio are also features.
Earlier media servers connected to and controlled CD/DVD changers.

A Server Is Also a Hub

Media servers typically include the functions of a media hub, which streams content from the
Internet as well as from computers in the home network (see digital media hub).
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Network Music Player

When media servers support only audio, they are called "network music players" or "music
streamers." The primary difference is that they decode digital audio files and not video. See network
music player.

Rip and Copy

Media servers may include an optical drive for ripping CDs to various digital audio formats, as well as
copying DVDs to the server's storage device. If the optical drive supports writing, music and movies
can be burned onto blank CDs and DVDs. See ripping and codec examples.

The Home Control Center

Media servers are designed to be an entertainment control center for cataloging, organizing and
distributing the family's multimedia collection throughout the house. Using a wireless keyboard,
regular Windows PCs are sometimes customized by vendors for this purpose, and they can also be
built by tech-savvy users (see HTPC).
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Network and A/V Connections

Media servers hook into the network over Ethernet or Wi-Fi and to the A/V equipment via various
analog and digital connections. However, analog sockets are disappearing rapidly.
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Both Server and Hub

This Universal Music Controller from Musical Fidelity serves music from connected drives and iPods
as well as streams music from computers in the network. (Image courtesy of Musical Fidelity
Limited.)

Media Centre PC

When placed in the A/V equipment rack, a PC with the Windows Media Centre interface becomes a
digital media server. If the PC is in another room, an Extender allows content to be streamed to the
stereo or home theatre. When targeting the home theatre market, Windows PC vendors build their
machines in a horizontal case with the same dimensions as A/V components. See Windows Media
Centre and HTPC.

« lolders > tag

A Windows Media Centre PC

This was an earlier Core i7-based Media Centre PC with two terabytes of disk storage and an HDTV
tuner card. (Image courtesy of Cybertron International, Inc.)

digital audio port
See S/PDIF and TOSLINK.
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digital audio processor

A circuit that transforms a digital audio signal in some manner either to enhance the sound quality or
to decode a surround sound format for home theatre listening. See preamp, D/A
converter and surround sound.

digital audio server

See digital media server.

digital audio socket
See S/PDIF and TOSLINK.

digital audio tape

DAT
(1) (DATa) See DAT file.

(2) (Dynamic Address Translator) A hardware circuit that converts a virtual memory address into a
real address. See virtual memory.

(3) (Digital Audio Tape) An earlier magnetic tape technology from Sony that was used for audio
recording and data backup. Introduced in 1987, DAT used 4mm cartridges that looked like thick audio
cassettes. DAT was initially a CD-quality audio format that was expected to replace analog audiotapes
for consumers but wound up being used by professional musicians and sound studios. In 1988, Sony
and HP defined the Digital Data Storage (DDS) format for DAT as a computer storage medium. Like
videotapes, DAT used helical scan recording. In 2005, Sony ceased production of DAT drives.

See magnetic tape and ADAT.

Type Native Capacity
DDS-1 2GB

DDS-2 4GB

DDS-3 12GB

DDS-4 20GB

DDS-5 36GB

DAT Cartridge

DAT provided up to 36GB of native storage in a cartridge that was a little thicker than an audio
cassette but smaller overall.
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Helical Scan Formats

These are the helical scan tape formats used for digital storage. See helical scan.
digital audio workstation

DAW

(Digital Audio Workstation) Software running on a Mac or Windows computer that is used by
professional sound engineers to record and mix digital audio tracks. A DAW is used to combine
dialogue, music and special effects such as reverberation and delay. Many of the features of high-end
audio editing software can be provided with open-source software (see sound editor).

See MDM and VST.
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Digital Music You Can Keep Forever
Here are the best places to buy and own digital music from stores such as iTunes, Bandcamp and
more.

Our Experts

Written by Ty Pendlebury
Article updated on August 2, 2025 at 12:32 PM PDT

With streaming services like Spotify and Apple Music, accessing your favorite albums and songs is
affordable and easy. But there's a few drawbacks: the rights holders can remove your favorite tracks
at any moment, plus it doesn't help to finance anyone but the labels and the really big artists.
However, there are a number of ways to support your favorite bands, and one of these is to invest

in physical media like vinyl or CDs, or you can go completely digital and yet still claim permanent
ownership. It's also better for the environment, probably. Here are the best ways to buy digital music
and keep it forever.

Our Picks

Best catalog of digital music

iTunes

See at Apple

Best for indie music

Bandcamp

See at Bandcamp

= ;
: Best for Prime members

[ — o e Amazon Music Digital Store

uuuuu

See at Amazon
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Best prices for lossless music

Y Qobuz

See at Qobuz

Why should | buy digital music?

Buying digital music, such as MP3s or FLAC files, has more benefits than you realize. Once you
purchase music, it can be stored on any device, meaning it's yours to keep forever. Digital music
stores also offer instant downloads after your purchase, and there's often a choice between different
formats, such as MP3s or AAC to save space and money or lossless FLAC, ALAC or WAV versions for

a noticeable increase in quality. (They usually cost the same as MP3s.) If you prefer physical media
and aren't too bothered about storage, you can buy CDs and rip the music the old-fashioned way.

Whether you want to buy a single song or a whole album, we've rounded up the very best digital
music stores out there. From iTunes and Amazon to Bandcamp and Qobuz, most of these stores offer
apps for both Android and iOS, allowing you to easily listen to the music you purchase. Or you
download them onto your phone, a computer or even a Walkman.

Read more: Best MP3 Players for 2025

Apple

Best catalog of digital music

iTunes

e One of the biggest music catalogues of any service

e AAC files can be read by most music players and phones
Cons

e No lossless options

e Transition from iTunes to Apple Music has been awkward
Average cost per album: $10

Maximum bit rate: 256Kbps (AAC)
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iTunes may no longer be the star of the company's lineup, given that Apple Music is the focus right
now, but it's still one of the biggest digital marketplaces. iTunes still sets the standard for lossy music
downloads, and its catalogue should furnish all but your most obscure needs. iTunes doesn't sell
MP3s, it sells songs in its own AAC format, but they can be read by almost every modern player.

If you use MacOS Catalina or above you can access the marketplace from Music > iTunes Store. If
you don't have a Apple Music membership you can still listen to your iTunes purchases in the Music
app, but if you want to download lossless files keep in mind you will need a subscription.

See at Apple
Bandcamp/CNET

Best for indie music

Bandcamp
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Pros
e One of the best ways to support the artists and labels that you love
e Sells physical albums that usually come with the digital version thrown in
Cons
e Not the best for pop music
Average cost per album: $10
Maximum bit rate: 320Kbps, Lossless (up to 24-bit)

With the support of many indie music labels, Bandcamp (now a part of Songtradr) is perhaps the
best alternative to iTunes or Amazon, particularly if your tastes run to the more esoteric. The site
enables you to download in whichever format you like (MP3, FLAC, Apple Lossless) and seemingly as
many times as you like, without paying extra. The company now also labels the downloads which are
in 24-bit quality making the site attractive to audiophiles. In addition, the site runs regular Bandcamp
Friday events, which give 100% of the proceeds to the artist.

See at Bandcamp
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vt e Best for Prime members

e Amazon Music Digital Store
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Pros
e Almost any music sold on Amazon is also available as MP3

e MP3 has the best format support

e Site has fairly poor interface that makes it difficult to browse

e Amazon really wants you to subscribe to its streaming service instead

e Some MP3 albums cost the same as the CD, which usually comes with the MP3
Average cost per album: $10
Maximum bit rate: 256Kbps

If you're an Amazon Prime member, the Amazon Music streaming service makes a lot of sense. Yet,
you don't need to be a Prime Member to buy MP3s, or to download automatic rips of physical
discs that you buy. The downside is that the digital music homepage is fairly drab -- just a bunch of
blocky buttons instead of cover art -- and includes prominent links to Amazon Music

Unlimited streaming.

Note that although Amazon scuttled its "digital locker" service that stores your MP3s, the MP3s you
buy from Amazon will still be available for streaming and download.

See at Amazon
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Qobuz/CNET

Best prices for lossless music
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Pros

e Qobuz's combination of streaming and storefront is very compelling

e Great for classical music fans
Cons

e Catalogis not as comprehensive as its competitors, especially for indie
Average cost per album: $10 (CD quality), $15 (24-bit)
Maximum bit rate: Lossless (up to 24/192)

If you're only interested in high-quality downloads — and by this | specifically mean 24-bit hi-res —
the Qobuz download store is one of the cheapest. Like the Qobuz music streaming service, it caters
to a wide variety of music genres, from pop to jazz to death metal to whatever you can think of. The
site also offers sales on new releases including a recent Metallica promotion. If you're an ultra-keen
audiophile you can sign up for the $180-a-year Sublime streaming package, which also gives you
discounts of up to 60% on Hi-Res downloads.

See at Qobuz

Also worth considering

7Digital: This site has a wide selection of MP3s (and also FLAC files), but its front page hasn't been
updated for many years. Nevertheless, the site is stocked with new releases and offers competitive
prices.

Bleep: If your tastes run to dance music with a sprinkling of indie, you'll find a lot to love about this
site.

Juno Download: This UK-based competitor to Bleep is also worth a look for more obscure EDM and
indie titles, though its catalog typically costs more.

HD Tracks: Audiophile-focused site with downloads in CD quality and hi-res, and while its prices are
typically higher than competitors, the store offers regular sales.
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MP3 FAQs
How can | buy MP3 songs?

Despite the rise of streaming, millions of MP3s are still available for sale and the number of tracks is
growing all of the time. All of the stores listed here enable you to either download songs legally to a
computer or directly to your phone, and most offer dedicated apps for Android. Be aware that due to
Apple restrictions, iOS users may not be able to buy music from apps other than iTunes on their
phones, though browsers should work.

Where can | buy music instead of Google Play?

Google Play Music stopped selling MP3s in late 2020 as the company moved to the streaming-only
YouTube Music. All of the above services offer an excellent alternative to Google Play Music, and
some such as Bandcamp offer higher-quality lossless for the same price. One feature that YouTube
Music did carry over from Google Play Music is the music locker, which lets you upload your own
music library.

Which is better, MP3 or FLAC?

MP3 is known as a "lossy" format because it removes audio information in order to reduce file sizes,
even at the maximum 320kbps rate. By comparison, FLAC is a "lossless" format because it doesn't
remove info and instead compresses music in a similar way to a ZIP file. As a result, a FLAC sounds
better than an MP3, especially one that's been ripped at a low 128-kbps bit rate.
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- Comparison of digital music sources

Digital music stores sell copies of digital audio, for example in MP3 and WAV file formats.

Unlike music streaming services, which typically charge a monthly subscription fee to stream digital

audio, digital music stores download songs to the customer's hard disk drive of their device. The

customer will have the copy of the song permanently on their disk, provided the track is not deleted

by the customer, the disk does not get physically damaged, or suffers from being corrupted. Major

examples of digital music stores include iTunes Store, Amazon Music, Bandcamp and 7digital.l*!

Different platforms may offer a different selection of digital audio, for example, some may only sell
music that is of a particular genre, or some may only feature independent content.

Comparison of digital music stores
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Defunct retailers
e MSN Music closed on November 14, 2006. Its DRM servers were originally scheduled to
shutdown August 31, 2008, but they later relented and committed to keeping the DRM
servers active through the end of 2011.

e Yahoo! Music Unlimited ceased operating on September 30, 2008. Users' purchases were
transferred to Rhapsody.

e BuyMusic was a digital branch of Buy.com, launched around 2003, was later merged into the
music section of Buy.com, and then shut down in late 2009.28!

e Walmart.com operated an online music store, but discontinued it in 2011.12%
e Puretracks operated an online music store, but discontinued it in 2013.2%

e Pono Music closed in July 2016.12%

e GhostTunes closed on March 3, 2017.122

e Microsoft's Zune Music Marketplace was rebranded as Xbox Music in 2012.1231 |n 2015, Xbox
Music purchasing was folded into the Windows Store and Groove Music app. The Windows
Store was rebranded as Microsoft Store in 2017, but then the Microsoft Store removed music
sales from its store on December 31, 2017.124

e Technics Tracks, a reseller of 7digital's services in the UK and Germany, closed on June 30,
2018.
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NoiseTrade's website was closed in 2019, and instead a NoiseTrade section appeared
on Paste Magazine's website, until its removal in 2023.

Onkyo Music, a reseller of 7digital's services, closed worldwide on October 6, 2019.12°!

CD Baby closed its retail store on March 31, 2020.2¢

Google Play Music began to shutdown its music store in September 2020 and completed its

shutdown worldwide by December.2Z1

Acoustic Sounds shutdown its Super HiRez digital downloads service on December 31, 2020.

TIDAL closed its download store on October 20, 2022.[28

Magnatune announced it was no longer trading in 2024, however its site would remain
active with some free music for visitors to listen to./2!
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Comparison of music streaming services

The following is a list of on-demand music streaming services. These services offer streaming of full-
length content via the Internet as a part of their service, without the listener necessarily having to
purchase a file for download.2 This type of service is somewhat similar to Internet radio. Many of
these sites have advertising that supports free-to-listen options as well as paid subscription-based
premium options.

Some services offer non-free options in the style of a digital music store. For a list of online music
stores that provide a means of purchasing and downloading music as files of some sort,

see comparison of digital music stores. Many sites from both of these categories offer services
similar to an online music database.
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Discontinued services

Service
Radical.fm

Xbox Music Pass

iTunes Radio
Beats Music
Blinkbox Music

Groove Music Pass

Grooveshark

Google Play Music

Last.fm

Batanga Radio
MixRadio

Music Unlimited

Musicovery

Electric Jukebox

MOG

Songza

Reason
Shut down&4l

Succeeded by Groove Music Pass!®”

Integrated into Apple Music!®®!

Succeeded by Apple Music!®®

Under administration2Z
Shut down8el
Shut down!&

Merged with YouTube Music®®”

Shut down2l

Shut down

Discontinued radio streaming service; now a database

for tracking listening histories®2!

Shut down3!

Shut down4

Replaced by PlayStation Music powered by Spotify.!

Shut down the interactive radio service and now a
music playlist supplier.

Succeeded by ROXi

Integrated into Tidal'®!

Shut down. Temporarily, the website referred users
to Deezer.2Z

Succeeded by Beats Music and subsequently Apple
Music!e6![8]

Merged into Google Play Music®® and subsequently
into YouTube Music

Discontinued

29 June 2018

6 July 2015

30 June 2015

30 June 2015

11 June 2015

31 December 2017
30 April 2015

31 December 2020
12 May 2017

29 March 2015

28 April 2014

25 December 2017
21 March 2016

29 March 2015

2 January 2017

1 August 2017

23 March 2015

1 March 2015

21 January 2015

21 October 2014
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Service

Ubuntu One Music

Zune Pass

Rhapsody

thesixtyone

Yahoo! Music
Unlimited

Spinner

Slacker Radio

LiveXLive

Reason
Discontinued1%!

Succeeded by Xbox Music Pass and subsequently
by Groove Music Pass!**!

Succeeded by Bloom.fm

102]

Acquired by iHeartRadio!

Shut down / Assets purchased by Pandora

Succeeded by Napster!”!

Shut down

Shut down (users offered option to transfer account to
Rhapsody)

Merged into Netscape Radio
Succeeded by LiveXLive®!

Succeeded by LiveOnel2%!

Comparison of Free Music and Radio Streaming Platforms

Service Audio Podcasts Live Offline
Quality Radio Playback
Spotify (Free)  Up to 160 kbps | Yes No No
YouTube AAC (128-160 | Yes (via No No
Music (Free) kbps) YouTube)
Standard-
Tuneln quality Yes Yes No
streaming
Standard-
iHeartRadio quality Yes Yes No (free tier)
streaming
Standard- Yes (recordin
Audials Play quality Yes Yes &

feature)

streaming

Discontinued

2 April 2014

15 October 2012

1 January 2012
1 March 2011

22 December
2015101

14 June 2016
1 May 2017

30 September
2008

2002
25 April 2019

6 October 2021

Platforms

Android, iOS, Web,
Desktop

Android, iOS, Web

Android, iOS,
Smart speakers,
Web

Android, i0S, Web

Android, iOS,
Windows
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Service

X-Radio.net

Online Radio
Box

Radio Garden

myTuner
Radio

Eter

Broadcasts
(Free)

Audacy

X-FM.net

Audio
Quality

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Podcasts

No

No

No

Yes

No

No

Yes

No

Live
Radio

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Offline
Playback

No

No

No

No

No

No

Limited
(replays)

No

Platforms

Android, iOS, Web

Android, i0S, Web

Web, Android, iOS

Android, iOS,
Smart TVs, Web

i0S, macOS

i0S, macOS

Android, iOS, Web

Web, Mobile
Browsers

Note: Audio quality and feature sets vary; some features may require optional login but not payment.

See also

e Comparison of digital music stores

e Comparison of online music lockers

e List of music software

e List of Internet radio stations

e List of online music databases

e Rate Your Music — Online collaborative metadata database of music and film established in

2000

Portals:

Il& Companies

‘y Internet

n Radio

e Record production

EE United States
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Notes

Can listen, but liking songs, creating blends, and having own 5-Star Radio requires
login

Can listen, but playing songs requires login

Lossless audio on Windows is currently only supported on Windows 11 using the
Apple Music Previews App.

Through the separate Apple Podcasts app on iPhone, iPad and Mac

Can listen, but liking songs requires login
Cable subscribers only
Desktop clients only available with Pandora One subscription

User totals include users of Tencent Music's other music streaming services, Kugou
Music and Kuwo Music.

Entire music catalog is dubbed to high-fidelity however only Spotify employees can
access the feature.

10. Free in Canada and US, TV subscription required in other countries)

11. Preview only

Regional availability

Platforms

1.

Australia, Austria, Brazil, Canada, France, Germany, Ireland, Italy, India, Japan,
Mexico, New Zealand, Poland, Switzerland, Spain, US, UK

Full access in Middle East and North Africa, Arabic music only elsewhere
167 countries’?

185+ countries 1281

Hong Kong, Indonesia, Malaysia, Myanmar, Thailand=%

Hong Kong, Japan, Malaysia, Singapore, Taiwan.

France, UK, Netherlands, Germany, Italy, Spain, US

184 countries®3!

119 countries®

Amazon Echo, Fire TV, Bose, Sonos, BlackBerry, Xbox, Apple TV, CarPlay, Android
Auto, Roku

BlackBerry, CarPlay, Android Auto, Chromecast, PlayStation, Apple Watch, Wear
Q0S, Apple TV, Android TV, WebQS, Samsung TV

Android, AirPlay, Apple TV, Apple Watch, Apple HomePod, CarPlay, Mac, Amazon
Echo, Sonos, PlayStation 5, Xbox Series X and S, Xbox One

Bose, Sonos, Chromecast, webOS, Symbian, BlackBerry, Fitbit, Android TV, Xbox
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Best free music apps 2025: free ways to stream music
on Android and iPhone

By Harry McKerrell last updated 9 September 2025
Tonnes of tunes without forking out a penny

When you purchase through links on our site, we may earn an affiliate commission. Here’s how it
works.
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Music streaming isn't going anywhere. According to the British Phonographic Industry, streaming
comprises nearly 90 per cent of total listener consumption, and while vinyl and other physical forms
of media continue to enjoy a resurgence, streaming is by far the most popular way to listen to music.

That said, it isn't quite the cost-effective alternative to physical media that it used to be. Most
platforms operate on a subscription basis, charging monthly rates for access to their large music
libraries, with tiers available for different audio qualities and/or multiple-user access, but prices are
rising as the economy endures a tricky spell.

That's where free music apps come in, with many platforms offering millions of songs (or radio
stations and podcasts) at no cost.

While the proliferation of music streaming apps has provided users with greater choice,
distinguishing between them can be tough. Spotify is currently the free music top dog, but it's far
from the only service around, or the only one to offer an unpaid tier.
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Each platform we've tested below offers a variety of catalogues, features and focuses —and we're
here to help you find the best option.

Read more about our testing process here, or carry on scrolling to see the best free streaming
platforms.

The quick list

You can see a quick breakdown of all the free streaming services on this list with a summary of what
they’re best at and why we think they’re worth checking out. If you need more detail, just click the
photo of a product to go to the in-depth entry.

Best free music app overall

1. Spotify

Spotify Premium £9.99/mth

Visit Site at Spotify

There's a good reason that Spotify is the biggest streaming service around: it's comprehensive, easy
to use and very accessible.

Best free music app for Prime users

2. Amazon Music Unlimited

; 3-month free trial
MmusIc
S B A\mazon Music Unlimited £9.99/mth

Visit Site at Amazon Music Unlimited

If you're already a Prime member, the free version of Amazon Music makes a lot of financial sense.

Best free music app for versatility

3. Deezer
Check Amazon

The recently overhauled French streaming service offers a vast catalogue of tracks,
many of which can be accessed for free without too much impediment.
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Best free music app for videos

4 YouTube Music
YouTube Music Premium £9.99/mth

Visit Site at Youtube

If music videos are your thing, you can't go wrong with YouTube Music's combination of streaming
tracks and video content.

Best free music app for global radio

5. Tuneln Radio
Radio is an underrated medium in this age of digital streaming, so check out Tuneln
for a raft of great shows, news channels and podcasts, all for free.

Best free music app for podcasts

6. BBC Radio

(B]B| BBC Sounds has a wealth of diverse and high-quality content, including
comprehensive live radio streaming, fantastic podcasts and superb sports
coverage.

Best free music app for new music

7. Soundcloud
Anyone looking to discover emerging talent should head over to Soundcloud. The
amount of content to discover is vast, and you're never too far away from a great
unsigned gem.

Best for indie music

8. Bandcamp
Online music store Bandcamp has a great user interface, gives a big chunk of its
profits to artists, and lets you stream your downloaded music and trial tracks, too.
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https://www.whathifi.com/best-buys/best-free-music-apps-free-music-on-android-and-iphone#section-best-free-app-for-music-videos
https://www.whathifi.com/best-buys/best-free-music-apps-free-music-on-android-and-iphone#section-best-free-music-app-for-global-radio
https://www.whathifi.com/best-buys/best-free-music-apps-free-music-on-android-and-iphone#section-best-free-music-app-for-podcasts
https://www.whathifi.com/best-buys/best-free-music-apps-free-music-on-android-and-iphone#section-best-free-music-app-for-new-music
https://www.whathifi.com/best-buys/best-free-music-apps-free-music-on-android-and-iphone#section-best-free-music-app-for-indie-music

| Written by

Harry McKerrell - Senior staff writer

I'm a senior staff writer who, like almost every member of my generation, grew
up listening to streaming platforms in all their myriad forms. We use Tidal as our streaming platform
of choice here at What Hi-Fi?, but I've had extensive personal experience with Spotify, Amazon
Music, YouTube Music, BBC Sounds and even Deezer, so practically everything written below comes
from a first-hand perspective. Below, I've catalogued all of the best free apps available and then
broken down the facets which make them suitable, or indeed unsuitable, for your specific user
needs.

Recent updates

9th September: Performed a full-copy check to ensure all information is up to date.

The best free streaming services in 2025

Why you can trust What Hi-Fi? Our expert team reviews products in dedicated test rooms, to help
you make the best choice for your budget. Find out more about how we test.

Below, you'll find our picks of the best free music services available. Every platform has been tested
by our team of experts to ensure it delivers exactly what you need, so you can trust our buying
advice.

Best free music app overall

Spotify is the biggest name in the game right now, bringing a vast catalogue of music to millions of
users worldwide.(Image credit: What Hi-Fi?) (Image credit: Spotify)
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1. Spotify

Still the best for free content, though there's plenty of competition around.

Specifications Quality of free tier: Up to 160kbps

Library size: 100 million+ songs

Platforms: iOS and Android apps, desktop app, web player, smart TV apps,
connected speaker support, cars

Today's Best Deals Spotify Premium £9.99/mth

Visit Site at Spotify

Reasons to buy + Plenty of ways to find new music

+ Easy to use

+ Works on lots of platforms

Reasons to avoid - Other rivals sound better

- No lossless audio

- Little specific song selection in free tier

The best-known free streaming service is also one of the finest— and certainly one of the most
sociable. You will have to put up with irksome ads if you don't want to pay, and you'll also have to
listen to most playlists on shuffle mode rather than being able to pick the specific track that you want
to hear at a given moment.

However, there's still plenty to like: decent sound quality, over 100 million songs, offline listening,
bags of podcasts, audiobooks, new features arriving daily and compatibility with almost any device
imaginable.

It's not the easiest to get the hang of as a novice, but once you're in, Spotify's user interface is
actually rather solid, and certainly provides you with access to the platform's broad plethora of
abilities without too much fuss. If you want free music streaming, Spotify will probably be your first
port of call.

The sound quality is decent, although paying more for a proper hi-res service such as Tidal, Apple
Music or Tidal is where you'll need to head if you're a stickler for sound quality. It's certainly the way
to go if you want a comprehensive, do-it-all service.

If you do want to pay, prices have risen significantly in the last few years, meaning you'll now be
charged from £12/$12/AUS17 for a standard Premium account, although other options, such as
Family and Student Plans, are also available.

They may be set to rise again this summer, so watch this space — if so, getting the free version could
definitely be the way to go.


https://www.whathifi.com/spotify/review
https://www.spotify.com/uk/premium/
https://www.spotify.com/uk/premium/
https://www.spotify.com/uk/premium/
https://www.spotify.com/uk/premium/
https://www.whathifi.com/tag/tidal
https://www.whathifi.com/tag/apple-music
https://www.whathifi.com/tag/apple-music

Read our full Spotify review

Best free music app for Prime users
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If you already have Amazon Prime, Amazon Music's free tier grants you access to more than 2 million
tracks.(Image credit: What Hi-FI?) (Image credit: Future)

(Image credit: Future) (Image credit: Future)

2. Amazon Music

An easy-to-use, extensive alternative to Spotify that's perfect for Prime subscribers.

Specifications Quality of free tier: 256kbps

Library size: 2 million

Platforms: iOS and Android apps, desktop app, web player, connected
speaker support, cars

Today's Best Deals 3-month free trial

Amazon Music Unlimited £9.99/mth
Visit Site at Amazon Music Unlimited
Reasons to buy + 2 million songs for free

+ No adverts

+ Works with Alexa

Reasons to avoid - Only free to Prime subscribers
- Slightly limited library

You might not know it, but if you have Amazon Prime then you can access Amazon's entry-level
music streaming service right now. That's right, as well as free one-day delivery and Amazon Prime
Video, Amazon Prime entitles you to Amazon Music, which gives you over two million songs to
stream on-demand at no additional cost. And the best bit? They're ad-free.

As you would expect, the selection is pretty mainstream, and the sound quality isn't going to blow
you away, but Prime customers can't really complain. And if you're not happy, you can always step up
to Amazon Music Unlimited, which costs £12/$12 (or £11/511 with Prime) a month and now
includes HD, its hi-res tier, for no extra cost.

The quality of the free tier is fine, but users wanting decent hi-res support should consider the HD
tier to get the most out of their music.


https://www.whathifi.com/spotify/review
https://www.whathifi.com/amazon/music-unlimited/review
https://www.amazon.co.uk/music/unlimited?tag=hawk-future-21&ascsubtag=whathifi-gb-8946708891352250085-21
https://www.amazon.co.uk/music/unlimited?tag=hawk-future-21&ascsubtag=whathifi-gb-8946708891352250085-21
https://www.amazon.co.uk/music/unlimited?tag=hawk-future-21&ascsubtag=whathifi-gb-8946708891352250085-21
https://www.amazon.co.uk/music/unlimited?tag=hawk-future-21&ascsubtag=whathifi-gb-8946708891352250085-21
https://target.georiot.com/Proxy.ashx?tsid=40397&GR_URL=https%3A%2F%2Famazon.co.uk%2Famazonprime%3Ftag%3Dhawk-future-21%26ascsubtag%3Dwhathifi-gb-9682772764884887452-21
https://www.whathifi.com/tag/amazon
https://www.whathifi.com/tag/amazon-prime-video
https://www.whathifi.com/tag/amazon-prime-video
https://www.whathifi.com/tag/amazon-music
https://www.whathifi.com/amazon/music-unlimited/review
https://www.amazon.co.uk/music/unlimited/hd?tag=georiot-trd-21&ascsubtag=whathifi-gb-5292850906935042541-21&geniuslink=true

There is, we would point out, also a tier titled Amazon Music Free which doesn't require a Prime
Membership but does give you access to music, podcasts, curated playlists and stations, although
you'll have to contend with ads and a lack of offline playback.

Read our full Amazon Music review

Best free music app for versatility
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Deezer isn't necessarily the mainstream choice, but it's served well by a large catalogue and a clean,
likeable user interface.(Image credit: Deezer) (Image credit: What Hi-FI?)

(Image credit: Apple / Deezer)
3. Deezer

An extensive catalogue and a funky redesign make Deezer a compelling alternative.

Specifications Quality of free tier: 128kbps

Library size: 90 million+

Platforms: iOS and Android apps, desktop app, web player

Today's Best Deals £5.45 at Kinguin UK

£7.98 at Kinguin UK

£10.88 at Kinguin UK

Check Amazon

Reasons to buy + Lots of choice

+ Good podcasts

+ Striking revamped layout

+ Wide support across product

Not great for discovery

Lots of decent rivals around

Deezer is usually seen as the 'other' service when compared with the more mainstream
guadrumvirate of Spotify, Tidal, Apple Music and Amazon Music, but that's not necessarily a reason
to unthinkingly skip over it. It isn't currently at the level of its rivals, but it is notable for being one of
the first music streaming services around, as well as one of the earliest adopters of 360 Reality
Audio.

Reasons to avoid

Deezer's free tier means you have to suffer ads, and the track quality is only 128kbps. The mobile app
for this tier is also a little limited, though no more so than any of its rivals.


https://www.whathifi.com/amazon/music-unlimited/review
https://www.whathifi.com/deezer/review
https://www.awin1.com/pclick.php?clickref=whathifi-gb-5737869507159220569&p=41441583092&a=103504&m=32217
https://www.awin1.com/pclick.php?clickref=whathifi-gb-8583426739087736136&p=40000714556&a=103504&m=32217
https://www.awin1.com/pclick.php?clickref=whathifi-gb-1263182497678007575&p=38876555982&a=103504&m=32217
https://target.georiot.com/Proxy.ashx?tsid=40397&GR_URL=https%3A%2F%2Fwww.amazon.co.uk%2Fs%2Fref%3Dnb_sb_noss%3Fa%3Db%26field-keywords%3DDeezer+Deezer%26tag%3Dhawk-future-21%26ascsubtag%3Dwhathifi-gb-8923077285202500075-21
https://www.whathifi.com/tag/deezer
https://www.whathifi.com/advice/sony-360-reality-audio-everything-you-need-to-know
https://www.whathifi.com/advice/sony-360-reality-audio-everything-you-need-to-know

However, when it comes to what to listen to, there's masses of choice (an impressive 90m-strong
catalogue), and the layout is pleasingly simple to navigate. There are also heaps of podcasts and
other non-music content to get your ears into, making Deezer a strong choice for anyone looking
beyond just music.

The Deezer you think you know might not actually be how the service is these days. The French
platform enjoyed a massive redesign and rebranding last year, revamping the layout and altering the
brand's identity with a bold purple colour scheme and brand new logo.

We haven't had much time to play around with the new iteration, but initial reactions from both
customers and critics seem to have been positive, and we're certainly keen on the endless curated
"Flow" playlist feature. Watch this space for our updated review and impressions in due course.

If you do sign up for the paid Deezer Premium service, you can enjoy FLAC 16-bit CD quality audio,
but you'll have to pay £12/month (512 / AU$14) for a Premium plan account. If you're going unpaid,
simply subscribe to Deezer Free to listen with ads and a slightly more restricted service.

Read our full Deezer review

Best free music app for videos

If you like music videos, the free version of YouTube Music is probably your best bet.(Image credit:
YouTube Music) (Image credit: YouTube)

4. YouTube Music

The video-sharing giant's free music streaming service is great for video lovers.

Specifications Quality of free tier: 128kbps
Library size: 70 million+
Platforms: iOS and Android apps, web player

Today's Best Deals YouTube Music Premium £9.99/mth
Visit Site at Youtube
Reasons to buy + Uncluttered interface

+ Plenty of rarities
+ Lots of videos

Reasons to avoid - Iffy sound quality
- Discovery could be improved
- Streams too compressed

Yes, it's strange to think, but YouTube isn't just for videos. Launched back in 2015, YouTube Music is
the video-sharing site's attempt to take on Spotify et al. for the music streaming crown, and just like
Spotify, it too offers a free tier.

Sure, there are adverts as you would expect, but not as many as you might fear from a platform that
for a time became the only reason half of us installed ad-blockers on our internet browsers.


https://www.whathifi.com/deezer/review
https://www.whathifi.com/reviews/youtube-music
https://www.youtube.com/musicpremium
https://www.youtube.com/musicpremium
https://www.youtube.com/musicpremium
https://www.youtube.com/musicpremium
https://www.whathifi.com/tag/youtube

Extras such as downloading for offline listening are pay-only (non-students will pay around
£12/514/AUS15 a month with YouTube Premium), so you're limited to streaming the service's
selection, but there's a considerable catalogue to choose from, the layout is nice and clean, and its
selection of music videos is, of course, unrivalled.

We've found the sound quality to be hit-and-miss with our experience of YouTube Music, but if you
love music videos, it's definitely one to check out.

Read our full YouTube Music review

Top Tip
Harry McKerrell

Senior staff writer

Eagle-eyed readers will have noticed that there are two major omissions from this list: Tidal and
Apple Music. As we explain in our FAQ section below, Tidal no longer offers a free tier in the UK or
US, although you can get a 30-day free trial as a new member. Apple Music doesn't offer a free plan
either, but you can get decent deals on the platform when you buy other Apple-made products. New
subscribers get six months complimentary when buying eligible HomePod, Beats or AirPods, for
instance, and there's a free one-month trial for new users regardless of any external purchase.

Best free music app for global radio

PRO

More into radio? Tuneln offers a nice alternative to the classic streaming format.
(Image credit: What Hi-FI?) (Image credit: Tuneln Radio)
5. Tuneln Radio

If you love radio, tune in to Tuneln. You won't be disappointed.

Specifications Quality of free tier: N/A

Library size: 10,000 radio stations, 5.7 million podcasts

Platforms: iOS and Android apps, web player, smart speakers, cars,
wearables, smart TVs, games consoles

Reasons to buy + Wide spread of content
+ Big name stations
Reasons to avoid - Not music-focused

If you're looking for something a bit different, Tuneln Radio might be a little more up your street. This
isn't a pure music streaming service — rather the focus is on radio stations, so think of it as getting
your music fix that way, as well as all of the appeal that comes from the traditional radio format.

Tuneln offers a range of stations, including BBC Radio, NPR, All India Radio and C-SPAN, as well as
news from the likes of CNN and Fox News and a host of podcasts. There are even local and genre-
specific radio stations to choose from, so there should be something for everyone.


https://www.whathifi.com/reviews/youtube-music
https://www.whathifi.com/best-buys/best-free-music-apps-free-music-on-android-and-iphone#section-faq
https://www.apple.com/uk/apple-music/

For those who want to pay full price, Tuneln will offer (on top of its free content) access to more than
100K ad-free audiobooks, comprehensive radio sport coverage and a further 100+ commercial-free
music stations.

Featuring a wide choice of radio apps, this is the best we've come across for services of its kind.

Best free music app for podcasts

BBC Sounds gives you everything you'd expect from the Beeb: quality, mainstream appeal that's
completely free for everyone.

(Image credit: What Hi-FI?) (Image credit: BBC) (Image credit: BBC)
6. BBC Sounds

The BBC's dedicated listening hub has a massive array of diverse, high-quality content.

Specifications Quality of free tier: 48-320kbps

Library size: N/A

Platforms: iOS and Android apps, web player, internet radios, smart speakers,
Virgin Media, YouView

Reasons to buy + Diverse content

+ Excellent radio stations

+ Useful features

Reasons to avoid | - Buggy

- Not music-centric

BBC Sounds took the place of the Beeb's iPlayer Radio app, a decision that feels utterly vindicated. As
well as the usual BBC radio stations (Radio 1, Radio 4, 1Xtra, etc.) which you can listen to live or on-
demand, it brings together all sorts of podcasts, music mixes, live sets and more.

There are hundreds of podcasts, loads of exclusive content, even free audiobooks, not to mention
curated playlists, TV soundtracks and more. History, comedy, science, sport; there's a vast array of
high-quality content just waiting to be discovered, free for anyone to use, anytime.

You can search by genre, and then download and listen on the go, as well as being able to continue
listening where you left off on another device. The app has experienced some teething issues and
will occasionally bug out on you, but the platform as a whole has blossomed into a suitably rich and
slick home for the BBC's excellent audio output.

As the kids say, don't sleep on BBC Sounds.

Best free music app for new music
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For years now, SoundCloud has been the place to discover new music from unsigned or emerging
artists.

(Image credit: What Hi-FI?) (Image credit: SoundCloud) (Image credit: SoundCloud)
7. SoundCloud

If you want to discover the industry's finest up-and-comers, check out SoundCloud.

Specifications Quality of free tier: 64kbps
Library size: 200 million
Platforms: iOS and Android apps, web player

Reasons to buy + Great for emerging artists
+ 120 million+ tracks
+ Great Ul

Reasons to avoid - Some annoying pop-ups

SoundCloud is known as the home of emerging artists, so if you want to check out new acts and
predict which bands are going to make it big, this is the place to do it. Post Malone and Lizzo started
their respective careers on SoundCloud, so you can very much take that however you see fit.

The free tier offers over 120 million tracks, mixes, podcasts and more, though we can't vouch for the
quality of each (that's the trouble with 'up-and-coming' artists).

The upside is you can connect with friends and even the artists directly on the platform, make
playlists, and get curated tracklists based on your taste. The downside is that, like many free services,
you do have to put up with adverts.

SoundCloud is more of an alternative choice, but there's obviously nothing stopping you from using it
as a place to discover offbeat offerings while also making use of a more traditional service as you do
so. Still, if you are truly tired of the mainstream, perhaps it's time to take a trip to SoundCloud.
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Bandcamp is lovely to use and lets you support indie artists directly. Who wouldn't want to do
that..?(Image credit: What Hi-Fi?) (Image credit: What Hi-Fi?)

(Image credit: What Hi-Fi?) (Image credit: Future)

8. Bandcamp



Like browsing your favourite record store, Bandcamp has an excellent interface and lets you support
indie artists directly

Specifications Quality of free tier: 128kbps, MP3 VO (variable,
~250kbps)

Library size : N/A

Platforms : iOS and Android apps

Reasons to buy + Fantastic for exploring new music and bands
+ Great Ul

+ Buy and download directly

Flexible prices and various formats

+ Supports artists directly

+

Limited streaming unless you buy
Streaming quality is lower than bought quality

Reasons to avoid

Bandcamp is best known as an online music store where you can support artists directly (especially
those on independent labels), but did you know it also has a music streaming aspect?

Built into its app is a player that lets you stream all of the music you have bought and downloaded.
It’s not just your own music you can play; it’s a great way of trialling new music and discovering
bands you’ve never heard of but want to sample before buying.

Bandcamp has a terrific, dynamic interface that lets you drill down to specific genres and/or formats
to find what exactly you're after, or you can simply scroll the feed and see what takes your fancy.

When playing music you’ve bought, you have unlimited plays and can download them to listen
offline. Bear in mind that if you've bought an album in FLAC or WAV quality, the streaming quality is
lowered to 128kbps or MP3 VO (variable, around 250kbps when listening over wi-fi, says Bandcamp).
If you are trialling music (which you can do on the website too), you get three plays for free before it
prompts you to buy.

The app itself is entirely free and it’s great to browse and trial new music before taking the plunge to
buy a digital album, a CD, a vinyl record or even a cassette.

It won't trouble the big boys for streaming, but it’s worth noting that when you buy music on
Bandcamp, an average of 82 per cent of the money goes directly to the artist or label — this rises to
around 95 per cent during initiatives like Bandcamp Fridays, where Bandcamp waives its revenue
shares and fees.

Many artists also let you choose how much you want to pay for an album, and you can buy merch,
too. It’s a terrific way of buying directly from artists and supporting them, and the excellent interface
and trialling options make browsing Bandcamp more akin to browsing through your local record
store, with a new record purchase or artist discovery at the end of the session.

With many big-name streaming services putting up prices but perhaps failing to properly remunerate
their artists, Bandcamp is a great way of giving something back (while getting quite a while you're at
it).

How to choose the best free music app for you

Most major music streaming services have a free tier, barring Tidal (unless you're lucky enough to
live in the US), Qobuz and Apple Music, and while free services inevitably include adverts and have
more limited functionality and audio quality than their paid-for stablemates, they're still pretty
tempting.



https://www.whathifi.com/features/bandcamp-fridays-is-back-and-is-a-terrific-way-to-support-musicians-directly-and-buy-great-new-music
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https://www.whathifi.com/qobuz/review
https://www.whathifi.com/apple/music/review

Keep your ear to the ground and you'll often find one, two, three, or even six-month free (or almost
free) deals on certain streaming service's paid-for tiers too, to try the sonic goods before you buy.
Just remember when your trial starts and finishes, as most will automatically renew and

become paid memberships once they end, rather than simply terminating automatically and leaving
you back where you started.

We would always nudge you towards better quality streams (for which you'll pay a fee), but if you're
only an occasional listener (or on a very strict budget), free music streaming services also make
more sense than paying for something you barely use.

How we test free music apps

We have state-of-the-art testing facilities in London and Reading, where our team of experienced, in-
house reviewers test the majority of hi-fi and AV kit that passes through our door.

Of course, where streaming services are concerned, a dedicated listening facility isn't always
necessary, as you need just a laptop or a smartphone. However, we make sure to test each streaming
platform with a variety of speakers and headphones, and them using across iOS, Android and
desktop apps.

What is important in our reviewing process is that each service is compared to the best in its price
and class. What Hi-Fi? is all about comparative testing, so we keep our Award-winners nearby to
enable unbiased comparisons between new services and ones we know to have performed highly in
the category.

We are always impartial and do our best to make sure we're hearing every proposition at its very
best, so we'll try plenty of different types of music and give each service extensive listening time.

It's not just about sound quality, of course. If a service has unique and noteworthy features (including
smart skills, playlist curation or the option to tip your favourite acts) we'll ensure part of our testing
involves trialling the claims made by the platform.

All review verdicts are agreed upon by the entire team, rather than an individual reviewer, to
eliminate any personal preference and to make sure we're being as thorough as possible. There's no
input from PR companies or our sales team when it comes to the verdicts or star ratings in our
reviews.

FAQ

Didn't Tidal used to have a free tier?
Yes it did - for American users. Sadly, it's been scrapped.

Per Tidal.com, starting April 10th, users who were using Tidal's Free tier will need to switch to a paid
subscription at $11 a month. That won't happen automatically, so if you're enjoying Tidal for free in
the US, you won't be hit with an unexpected bill when April rolls around. Instead, your Tidal access
will be paused until you switch to a paid plan.

Speaking of which, there is some good news for Tidal lovers. As part of a push to simplify its
subscription tiers, Tidal won't be keeping its high-res, lossless and spatial audio content locked
behind a £20/520-per-month “HiFi Plus” paywall. Instead, this will all be moved into a single
individual user plan charged at £11/511 per month. Student and Family plans are still available at
£5/S5 and £17/517 a month respectively.


https://support.tidal.com/hc/en-us/articles/23008953804945-Upcoming-Changes-to-TIDAL-Subscriptions

So can you still access Tidal for free? If you're a new user, you can enjoy a 30-day trial of any Tidal
plan of your choosing. Anyone who signs up until April 10th will be billed for the price of their chosen
plan when their trial ends.

Should I just go ahead and pay for a music service?

What you'll probably be asking yourself after reading the above article is whether you should bite the
bullet and make a full investment in a paid version of one of the services above (or one we haven't
listed here, such as Apple Music or Tidal).

Unquestionably, the experience you'll receive from a paid subscription is significantly better than any
free version. Free Spotify may be enjoyable for a time, but many people eventually get sick of the
lack of control and ads intruding on their music.

Every free version of each platform above suffers from limitations, be it ads, limited playback and
customisation or the removal of features such as downloads and offline listening. Plus, your chances
of getting free hi-res tracks are somewhat limited across the board.

Bear in mind, though, that the economy is in a tough spot right now (haven't you heard?), so prices
are rising for most streaming services. Free iterations may come with drawbacks, but a significant
monthly saving is certainly a big plus.

Is Amazon Music Free with Prime?

Essentially it is, yes. If you subscribe to Amazon Prime via a paid subscription, you can then access
Amazon Music Prime without any further charge. This is essentially a stripped-down version of
Amazon Music Unlimited, and while there aren't any ads, it's only available in SD quality rather than
CD or high-res and you can only play via shuffling artists, albums or playlists.

If you want to go a step up, you'll need Amazon Music Unlimited, costing £9.99/59.99/AUS$9.99
without an existing Prime subscription or £8.99/58.99/AUS$8.99 with one.

Recent updates
e September 2025: Performed a full-copy check to ensure all information is up to date.
e July 2025: Checked copy to ensure all information is up to date.

e May 2025: No new entries, but checked copy to ensure all information is relevant and up-to-
date.

¢ March 2025: Updated our introduction to make it more informative to the reader and
update paid subscription prices in line with recent hikes.

e January 2025: Ensured that all copy is up-to-date for the start of the new year.

e October 2024: Added Bandcamp to our list of the best free music apps and updated our copy
to include changes or additions to existing services.

e August 2024: We replaced the static images with multi-image galleries and went a little more
in-depth regarding the sound quality of the various services below.

e March 2024: Amended copy to reflect the fact that Tidal is removing its free tier service.



MORE:

Happy to pay? These are the best music streaming services

More interested in classical? Here's everything you need to know about Apple Music Classical

Want the best high-quality streaming? Read our Tidal review and our Qobuz review

We check over 250 million products every day for the best prices
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How to Rip a CD

To convert a .cda file to an MP3, you must have the physical audio CD, as a .cda file is a link to the
music on the CD, not the music itself. You can then use a program like Windows Media Player, iTunes,
or a free converter such as VLC Media Player or FreeRIP to "rip" the audio from the CD and save it as

an MP3 file.

Using Windows Media Player (Windows)

1. Insert: the audio CD into your computer's CD drive.

2. Open: Windows Media Player.

3. Go to the Rip Settings menu, select Format, and choose MP3.
4. Select the location where you want to save the MP3s.

5. Click the Rip CD button to begin the conversion process.

Using iTunes (Windows and Mac)

1. Insert: the audio CD into your computer's disc drive.
2. Open: iTunes and click the Import CD button.
3. Add the desired tracks to your iTunes Library.

4. Right-click: on a file and select Convert selection to MP3.

Using VLC Media Player (Windows and Mac)

1. Insert: your audio CD.

2. Open VLC and go to Media > Convert/Save.

3. Click on the Disc tab and select Audio CD.

4. Choose the tracks you want to convert and click Convert/Save.

5. Select MP3 as the output format and click Start.

Important Considerations
e CD Required:

You cannot convert a .cda file that has been copied from a CD to your computer's hard drive, as it is
just a pointer to the music on the disc.

e External CD Drive:

If your computer does not have a CD drive, you will need an external one to perform the conversion.



