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I would also like to thank Gökhan Deneç for taking on the direct supervision of this 
project, for meeting and for prompting me with his questions; also for not doubting 
that I would find a way to write it eventually. 
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CREATING MUSIC ‘INSIDE THE BOX’: DO CHIPTUNE’S LIMITATIONS 
HAVE AESTHETIC AND CREATIVE VALUE? 

SUMMARY 

 
Chiptune is music created with the sound chips that were part of computers and 
computer games consoles in the 1980s and 1990s e.g. Commodore 64, Atari ST & 
Amiga, Nintendo Entertainment System (NES) & Game Boy.  
 
Creating music with these chips back then involved many challenges, from what now 
seem like severe limitations: in sound choices, note polyphony, sample rates, and 
sequencer memory. These challenges - which mirrored the challenges of creating the 
computer games themselves that the music became central to - forced programmers / 
composers to innovate. As this thesis will explore, these computer games and their 
music indirectly spawned a musical approach that has developed in its own right, as 
Chiptune. 
 
The central aim of this thesis is to investigate the aesthetic and creative value of 
Chiptune’s limitations: the enduring appeals of both the sounds themselves and the 
compositional devices that are such a distinctive feature of the music. To do this, we 
will first focus on history, explaining what the ‘chips’ are, their origins, limitations, 
and the resulting innovations that programmers / composers developed to work round 
these. We will then explore Chiptune’s development outside of a gaming context 
through to what’s current: who’s doing this now, what exactly are they doing, and 
what do they value about it? What do Chiptune practitioners say about this music? In 
published interviews, the academic research literature, and in new interviews carried 
out as part of this study in April 2019.  
 

This thesis will further investigate the creative value of limitations in music in the 
context of Chiptune. The idea that limitations can stimulate creativity is not new, but 
this is a specific, well-defined context within which to explore it: a ‘microcosm of a 
macrocosm’. The focus here is contemporary, not historical: why do musicians 
consciously adopt such limitations now, when they don’t have to, and what value 
does this have for them? 
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‘KALIPLARIN İÇİNDE’ MÜZİK ÜRETMEK: CHIPTUNE’DA 
LİMİTASYONLARIN ESTETİK VE YARATICI DEĞERİ VAR MIDIR? 

ÖZET 

Chiptune; Commodore 64, Atari ST & Amiga, Nintendo Entertainment System 
(NES) ve Game Boy gibi 1980’li ve 1990’lı yıllara ait cihazların, bilgisayarların ve 
oyun konsollarının bir parçası olan ses yongalarıyla üretilen bir müziktir. 
 
Belirtilen yıllarda bu yongalarla müzik üretmek, pek çok güçlüğü de beraberinde 
getirmiştir. Söz konusu güçlükler seslerin seçimi, notalarda polifoni, örnek hızları ve 
sıralayıcı belleklerinde son derece büyük limitasyonları kapsamaktaydı. Müziklerin 
merkezi bir yerde bulunduğu bilgisayar oyunlarının üretimine de yansıyan bu 
güçlükler, programcıları / bestecileri inovatif olmaya zorladı. Bu tezde inceleneceği 
üzere, söz konusu bilgisayar oyunları ve bunlar için üretilen müzikler, Chiptune 
olarak başlı başına gelişen bir müzikal yaklaşımın fitilini ateşlemiştir. 
 
Bu tezin temel amacı, Chiptune’daki limitasyonların estetik ve yaratıcı değerini; 
gerek seslerin gerekse de bu müzikte yer alan dikkat çekici beste araçlarının 
sürdürdüğü çekiciliği araştırmaktır. Bu araştırmanın yapılabilmesi için öncelikle 
‘yongalar’, bunların kökeni ve limitasyonların yanı sıra programların / bestecilerin 
bunlara yönelik çözümler olarak imza attığı inovasyonlar açıklanarak, tarihe 
odaklanılacaktır. Ardından da, Chiptune’un oyun bağlamı dışında günümüze kadar 
olan gelişimi incelenecektir. Bu incelemede şu sorular yer almaktadır: Bugün kimler 
bu müzikle uğraşmaktadır? Bu kişilerin tam olarak uğraşıları nedir? Bunda neye 
değer vermektedirler? Chiptune üretenlerin, bu müzikle ilgili görüşleri nedir? 
Yayınlanan röportajlarda, akademik araştırma literatüründe ve bu çalışma 
kapsamında Nisan 2019’da yürütülen yeni görüşmelerde bu konular ele alınmıştır.  
 
Bu tezde ayrıntılı olarak, müzikte; Chiptune bağlamında limitasyonların kreatif 
değeri araştırılacaktır. Limitasyonların yaratıcılığı harekete geçirmesi, yeni bir öneri 
değildir. Ancak burada incelenecek olan bağlam, son derece spesifiktir ve iyi bir 
şekilde tanımlanmıştır: ‘bir evren içerisinde küçük bir evren’. Burada odaklanılan 
konular, çağdaştır; tarihi değildir. Bugün müzisyenler; böyle bir zorunlulukları 
olmadığı halde, bu tür limitasyonları bilinçli bir şekilde neden benimsemektedir? 
Bunun onlar için değeri nedir? 
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 INTRODUCTION 

 

This introductory chapter provides a brief overall thesis outline, together with a 

summary of the resources upon which it depends (including the available academic 

research literature), sufficient to define the working hypothesis that will be tested in 

this study. 

 Purpose of Thesis  

The purpose of this thesis is to investigate Chiptune music and those who create it 

from a Sonic Arts perspective, with a specific focus on the aesthetic and creative 

value of the technological limitations that define it. 

 ‘Chiptune’ is the common name for this music, reflecting its origins in the sound 

chips (co-processors) that were part of early home computers and gaming consoles, 

and also the gradual evolution that gave it a distinctive musical life of its own. It may 

also be referred to as ‘chip music’, or ‘8-bit music’, and all of these terms will be 

used in this thesis interchangeably. 

The website archive.org currently hosts a collection entitled ‘The Best of 8 Bit 

Collective (2006-2011)’ (2012), which includes many hundreds of mp3 audio files 

and descriptions of Chiptune music, totalling 18.4 gigabytes in size. The collection is 

described there as follows: 

The 8 Bit Collective was a community website dedicated to the sharing of Chiptune music. 

Chiptune musicians repurpose legacy computer hardware, video game consoles and other 

toys in order to compose original music. Since the site launched in 2005, interest in modern 

chip music has exploded. In 2011, 8 Bit Collective went down, leaving a significant hole in 

the history of Chiptune and 8-bit music. This is a fan compilation of many of the highest-

rated music pieces from the old site. (Scott, 2012, pp. 1-2). 

For a music that’s defiantly non-mainstream, this firstly represents a substantial body 

of creative work, by creators who are largely unknown, and who in some cases seem 

even purposefully anonymous. The description of the 8 Bit Collective archive quoted 

above also gives some idea of the importance of community in creating Chiptune, 
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and that such communities have evolved over time. It further provides a starting 

definition of Chiptune music as ‘what Chiptune musicians do’, which – though it 

appears frankly unhelpful in some ways – hints at disagreements limiting a more 

informative description. And what exactly do (or did) ‘Chiptune musicians’ do? Why 

is it of interest, to them and potentially to others? What motivated such creators, and 

seemingly continues to motivate them? 

To answer this, a personal insight may be helpful. March 27, 2019: a small club 

called Pixie in Istanbul’s Taksim. People are dancing and applauding: some are 

speechless; someone says “Wow, is he doing this with a Game Boy?” Indeed, 

arottenbit – a Chiptune musician from Italy, wearing a dark mask, animated, bare 

chested – is making the audience dance with a commanding physical performance 

and driving, intense electronic sounds that a tiny Nintendo Game Boy is central to 

producing (Url-1). How it is possible to create such excitement and intensity with a 

gaming toy that produces such crude waveforms? Its harsh, noisy digital pulse tones 

turn into textures with added delay and reverberation effects; there are tempo 

changes and brutal rhythmic stops and starts, at times echoing the distorted riffs of 

guitar-based metal music, or industrial drones and noise. His antique hand-held 

computer is transformed into a source of powerful performance, and in seeing and 

hearing it, my understanding is transformed as well; understanding of this way of 

making music that no amount of headphone listening could ever achieve. 

Chiptune presents a parallel musical universe that’s unfamiliar to many outside, 

while at the same time both its basic musical building blocks and the music’s gaming 

origins are widely known. Chip music might be defined by a kind of “technological 

minimalism”, but there is nevertheless disagreement amongst practitioners over how 

minimally it should be produced to qualify for this label. Kummen (2018), for 

example, writes: 

The purist would most likely not call me an authentic chip musician. However, I believed my 

authenticity was found in my interest in chip music. My fascination for writing music with 

the most basic electronic waveforms in a world ruled by complex sound synthesis, multi-

tracking, layering and perfectionism was reason enough for me. (Kummen, 2018, p. 21) 

Whether those basic waveforms are produced by a real vintage chip, via software 

emulation, or independently in a modern Digital Audio Workstation (DAW), there is 

something very characteristic about Chiptune sounds and this approach to making 
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music that appears to have enduring value – because of the limitations involved – 

and this thesis will investigate such value. 

The title of this thesis is a play on the cliché ‘thinking outside the box’ as a 

description of innovation. Its purpose is to investigate the exact opposite: the value of 

deliberately chosen limitation for stimulating musical creativity: the value of creating 

a ‘virtual box’ to inspire musical creativity through technical limitation, and the on-

going appeal of these specific limitations 

1.1.1 Thesis outline 

Chapter 1 provides motivation, context, and a background literature summary 

sufficient to define the scope and purpose of this work on Chiptune, before 

presenting the central question that has guided this research: why does anybody care 

about making music this way now, with all of its limitations, when technology has 

moved on so far? The hypothesis – that this thesis will investigate and test – is that 

Chiptune’s limitations have both current aesthetic and creative value, for specific 

communities, and also beyond. 

Chapter 2 focuses on the development of Chiptune. The first parts of this chapter are 

primarily factual, and necessarily linked with time: from computer music prehistory 

to the gaming-centered origins of the technology used to create this music, through 

the indirect ways the music developed its separate identity, via cracker culture, and 

the hacker spirit of repurposing machines to do something different from what their 

original designers intended. Technical aspects of the devices used for making chip 

music currently will be summarised here. 

Previous studies have focused on ‘generations’ in the history of Chiptune, but the 

focus here is not history, sociology or ethnomusicology. Instead, the emphasis – in 

Chapter 3 – is on two linked themes that define this work. One theme is the aesthetic 

value of Chiptune: the sounds themselves and their limitations; also the ways in 

which different groups choose to work with them (via original hardware, software 

emulations, or separately via samples and maybe more). The other theme is on the 

value these limitations have for inspiring and stimulating creativity: in some cases, 

working with limitations as a conscious choice; in others, purely the excitement of 

hacking and repurposing for its own sake. Time in a sense defines a vertical axis 
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here; while these two theme ‘pillars’ define the horizontal spread chosen as a focus: 

unique to this work. 

The starting point for the research presented here is a question: why does anyone 

care about making music this way now? When instead they could load up their 

laptop with sampled orchestras, emulations of iconic keyboard instruments, studio 

effects and so much more. The hypothesis tested here is that the limited sounds of 

Chiptune are inherently attractive and valuable to some, both in their own right and 

as references to their origins; moreover that these limitations – when consciously 

chosen – can inspire individuals and communities, creating some enduring musical 

works. 

 Literature Review 

The purpose of this section is to summarize the literature resources that were 

available at the time of writing this thesis, focussing on those authors who have 

written extensively in this field already, and who will also be cited in later sections. 

This section concentrates on the ways these authors define ‘Chiptune’, both to 

introduce them, and to provide sufficient background to present my central 

hypothesis in the next section 1.3. 

Karen Collins has published extensively in the academic research literature on 

Chiptune. She describes the influence of this music as follows: 

The influence of early games audio has been underestimated. The continuing prominence of 

one particular sound, Pac-Man’s ‘waca waca’ (the sound the character makes when eating), is 

clear evidence of the significance of this influence. In the 1980s the sound was incorporated 

into popular songs such as ‘Weird Al’ Yankovic’s ‘Pacman’ and Buckner and Garcia’s ‘Pac-

Man Fever’, but it has more recently been used by Aphex Twin, Bloodhound Gang, DMX, 

Lil’ Flip, and many more.There has also been an increase in the popularity of ‘micromusic’, 

sometimes known as ‘chiptunes’ – songs based on 8-bit games machine sound (Collins, 

2008b, p. 210) 

Songs based on 8-bit games machine sound: this originates from the processors that 

were used in early home computers and computer games consoles; more specifically 

in the co-processors that began to be included to allow these machines to make 

sound: the sound chips themselves. Anders Carlsson (Goto80) has written 

extensively on this: 
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Chipmusic gradually came to be defined as anything made with soundchips, at least by its 

practitioners. It was embedded in a discourse similar to the demoscene, where it was 

important to push its limits. This technodeterminist definition grew stronger with the 

popularization of the Gameboy. New software such as Nanoloop and LSDj had turned the 

Gameboy into a portable music tool. It became emblematic for chipmusic as a subversion of 

entertainment commodities; as a statement against hi-tech capitalism. Chipmusicians were 

often described as over-riding the supposedly pre-encoded purposes of the Gameboy to use it 

as a musical instrument (Carlsson, 2010, p. 11) 

All of these topics will be explored more extensively in this thesis. In order to 

explain the development of Chiptune as a distinctive way of creating music, we must 

identify the ways in which this music becomes independent of its original gaming 

context. Kevin Driscoll and Joshua Diaz wrote a historical article “Endless loop: A 

brief history of chiptunes”, from which the following is taken: 

In its strictest use, the term chiptunes refers to music composed for the microchip-based 

audio hardware of early home computers and gaming consoles. The best of these chips 

exposed a sophisticated polyphonic synthesizer to composers who were willing to learn to 

program them. By experimenting with the chips' oscillating voices and noise generator, 

chiptunes artists in the 1980s—many of them creating music for video games—developed a 

rich palette of sounds with which to emulate popular styles like heavy metal, techno, ragtime, 

and (for lack of a better term) Western classical. Born out of technical limitation, their 

soaring flutelike melodies, buzzing square wave bass, rapid arpeggios, and noisy gated 

percussion eventually came to define a style of its own, which is being called forth by today's 

pop composers as a matter of preference rather than necessity (Driscoll & Diaz, 2009, pp. 

1.2). 

The strictest definition of chiptune refers to a song composed exclusively for performance by 

a microchip capable of synthesizing sound. The chiptune culture that emerged from the 

wildly prolific SID era of the 1980s has taken the term and aesthetics far beyond that simple 

definition. By migrating first away from hardware synthesis and then away from gaming, the 

tracker scene demonstrated the ability of chiptunes to stand on their own. The Game Boy 

generation then brought the chiptune back to bear on a microchip without losing the 

affordances of the tracker interface or the freedom of digital sampling (Driscoll & Diaz, 

2009, pp. 6.1). 

The main focus of my thesis is on the limitations of the Chiptune hardware, both in 

sounds and in programming interfaces, and the reasons why musicians today might 

choose to use them. Some of these ideas have been touched on by Vegard Kummen 

in his MA thesis. He cites Carlsson on this: 
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Some people saw chipmusic as a way to go back to the roots. The limited amount of options 

and lack of user-friendly interfaces had a "raw" feeling compared to other digital tools. It was 

possible to take charge and push the machine to its limits, which demosceners had been doing 

for a long time already. For others it was a way to give up control and to accept the built-in 

characteristics of the media (Carlsson 2010, p. 10). 

Kummen himself writes: 

Chip music, popularly called chiptune, is a subgenre of electronic music that emerged from 

hobbyist programming and hacking scenes of the 1980’s. ... In essence, it is music made 

using electronically generated waveforms on obsolete hardware or with sounds reminiscent 

of early day video games. This hardware presents a variety of technical limitations that the 

composer can work around in creative ways (Kummen, 2018, p. 9).  

Some of the authors introduced so far (and others including especially Marilou 

Polymeropoulou) have concerned themselves with whether particular approaches to 

making Chiptune music are authentic. The focus of my thesis is not on whether a 

particular approach to creating chip music is ‘real’ or ‘fake’; rather, my thesis is 

about why musicians choose to work with these specific limited sounds and create 

music inspired by traditions derived originally from severe technical limitations, 

regardless of the technologies they use to create their sounds and compositions, while 

investigating whether these limitations exemplify creativity in the context of 

Chiptunes. According to Kummen (2018) “There seems to be a healthy mixture of 

both emulated chiptune and chiptune written on the original hardware. Furthermore, 

hardware is still being explored in the chipscene with a desire to push it to its limits” 

(Kummen, 2018, p. 9).  

This desire to push technical limits is one of the defining features of Chiptune music 

as it was first created, and that musicians might deliberately choose these limits is my 

focus. As Collins writes: 

Early sound programmers and musicians needed to understand assembly language to engage 

the chips, which meant that most of the early composers for games were, in fact, 

programmers working on other aspects of a game. It is unsurprising, then, that many early 

games tended to employ pre-existing popular or classical music rather than specially 

composed music. The fact that the audio programmers were often not musicians could also 

explain why, even after some of the earliest constraints were lifted, music was thrust to the 

side in favour of more advanced sound effects. It was, therefore, a combination of the 

technological constraints of the time and the social constraints surrounding the specialized 
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knowledge required to engage the chips that helped to create the unique aesthetic of early 

games audio (Collins, 2008b, p. 210). 

 Hypothesis 

Reviewing the published research literature on Chiptune, the limitations of the 

medium – especially of the sounds, number of notes that can be played 

simultaneously, and ways of playing them – emerges as a common theme. No 

published work to date has focussed exclusively on these limitations, or the question 

of why a composer / musician would choose to work with such limitations now. 

Hence my hypothesis, to be tested here: Chiptune’s limitations have both current 

aesthetic and creative value, for specific communities, and also beyond. 

1.3.1 Methodology 

My study involves historical research; fieldwork carried out across the demoscene, 

chip scene and community; investigating existing interviews and documentaries; and 

the interview I conducted myself with a list of Chiptune artists between the dates 

April 16 and April 21 2019 via Google Forms. Before deciding to conduct this 

interview, I watched the documentaries Reformat the Planet (2008) and Europe in 8 

Bits (2013). When I saw the trailers, they sparked my interest in researching the chip 

scene. As someone who grew up with early computer games, fascinated by their 

sounds, I wanted to understand how the Chiptune scene emerged as something 

independent from game audio today. I was born in 1989 and I grew up with Atari and 

IBM games my father showed me. I was fascinated by the sounds and when the 

technological advances were taking place, I could also explore “newer” opportunities 

such as the “sound blaster off” option, for instance in Prince of Persia 2. But part of 

me still wanted to keep the older sounds generated by the computer itself. Fast 

forward to the 2010s, I found out about the “revival” of chip sounds in the form of 

Chiptunes. I therefore wanted to understand how this happened, especially 

considering that production of such music with PSGs would mean working with a set 

of limitations. I wanted to understand who cares about this type of music and why 

they would choose to work with such limitations, self-imposed (Yabsley, 2007), in 

an era where we experience ongoing technological revolution.  
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First of all, I found out that I would be facing an active area of research, as well as a 

scene that evolves. Such evolution and activity might pose some challenges in terms 

of keeping up with the changes. But I decided to first research the history, with a 

span from the 70s to the present time, to understand how the Chiptune scene arrived 

at where it is today. This included researching game audio and music. My research in 

the academic area indicates that this topic was studied largely in terms of the 

Chiptune community, meaning that there is sociological, cultural and ethno-

musicological research. But my field and research relates to the sounds: I wanted to 

understand how they are used in Chiptunes and what their values in terms of 

aesthetics are. I wanted to scrutinize what kind of sounds are being used in Chiptunes 

and how they are processed. Rather than investigating them in terms of 

compositions, I focused on sound design. This involved listening to the early works 

created for computer games as game audio and music, including works by such 

names as the SID composer Rob Hubbard, Jeroen Tel, Koji Kondo, as well as 

Demoscene cracktros, and daily listens on micromusic.net, 8 bit collective releases, 

and contemporary Chiptune artists featured in Reformat the Planet and Europe in 8 

Bits. I also already delved into the works of computer game composers including 

Disasterpeace. I went beyond the personal listening experience and practiced critical 

listening. 

As well as listening, I researched the existing studies in the field of Chiptunes. As 

mentioned, such studies mostly focused on the ethnomusicological aspects where 

limitations are also discussed. I listed the resources here. Where the focus is not 

sociological, there is a focus on game audio composition and the technical aspects of 

programmable sound generators. Also, Kummen (2018) focuses on aesthetics and 

technical aspects by dividing the Chiptune musicians into generations, with a 

historical focus. After and during long listening sessions, I investigated the methods 

employed by each composer by reading and listening to their interviews and I listed 

some quotes from some of these interviews and my investigations, and observations 

took me to a point where I found out that limitations had a central role in how the 

composers worked or work with these sounds. This led me to narrow down my focus 

on limitations. My investigations also indicated that limitations were not all about the 

obsolete hardware limitations, but also about the sounds themselves, which I initially 

did not know about. Self-imposed limitations are in place, but these go beyond the 
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limitations posed by hardware. This is where I had a difficult time and challenge 

because I found out that not all of the musicians are using obsolete hardware to 

create Chiptunes, contrary to the general impression. In fact, there is such a diversity 

that people have quite varied methods to create chip music (Paul, 2014). One other 

challenge was about the term Chiptune itself, in the context of genre, platform and 

medium, which I discuss in the section where I focus on its definition to explain what 

my focus is in this thesis when I use the term Chiptunes.  

There is a wide range of platforms and tools used to create chip music (Paul, 2014). 

My research started with history, with a focus on the obsolete hardware, and this was 

followed by research on where the limitations are in Chiptunes. To understand how 

they are in place today, I decided to conduct one-on-one interviews with people 

practicing Chiptunes, following my observations that, despite the use of various 

platforms that are not only obsolete hardware, there is a common feature of 

Chiptunes that composers used limitations in their works. They not only said it and 

expressed their enthusiasm in terms of inspiration from limitations in terms of 

creativity, but they also made it evident in their works. For example, composers 

featured in Reformat the Planet repeatedly expressed how they embraced limitations. 

It would be necessary to understand what these limitations are and where they come 

from. Questions in my research included: are they self-imposed now? Why are they 

embraced now that technology has subsequently made huge advancements? Where 

do they come from? Are they associated with the original hardware such as SID that 

was used in game audio? What are their results? Do they have compositional results? 

Do they exemplify creativity in the case of Chiptunes? The central question in my 

research would indeed be about the limitations inspiring and exemplifying creativity 

in the specific context of Chiptunes, with a focus on Chiptune aesthetics. The focus 

on Chiptune aesthetics comes from understanding that these sounds themselves have 

an aesthetic appeal, with all of their limitations. In other words, the basic waveforms 

(e.g. pulse wave, triangle wave, sawtooth wave) and artefacts / noise making up the 

fundamentals of chip music are appreciated in this area, as shown in the 

aforementioned documentaries in the field, and existing magazine interviews, some 

of which are cited here; and additionally, with my interview that I conducted in April 

2019 for this thesis. Understanding the limitations and the aesthetic appeal of these 

sounds is connected because we are talking about a limited palette of sounds chosen 
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for a particular piece of music (Kummen, 2018). One may argue that this can be 

applied to many other types of music. In fact, one of my respondents, Arottenbit, 

defies the idea of Chiptune aesthetics and they do not like the term Chiptune or chip 

music itself as they think this is not different from music made with guitar being a 

“guitar music”. Although this is not the main subject of this particular thesis and 

particular section and chapter, it is important to give this as an example because this 

type of an approach posed some challenges for myself personally as well, in my 

research; therefore, it needed to undergo some transformation at times. I wanted to 

understand the role of these basic sounds in chip music and they are produced by the 

obsolete hardware sound chips or on trackers or DAWs, but regardless of how and 

where they are produced, these basic waveforms play a central role in chip music and 

Chiptune aesthetics. Therefore, research involved delving further into technical 

aspects regarding these sounds, as well as the pieces of hardware themselves. This 

also helped me understand more about the limitations in technical terms. However, I 

needed to also understand their roles in the sounds and music of Chiptune 

composers. Therefore, I chose to create a interview for practitioners in the field. 

Before creating the interview questions, I wanted to make sure that I would choose 

respondents with different backgrounds and different types of music. This also meant 

what they used to create their music would vary as well. The reason for this is that, 

after learning that not all Chiptune artists use limited obsolete hardware today, I 

needed to understand what self-imposed limitations are in place today and if they are 

used even by composers choosing to use DAWs, not hardware or trackers or Game 

Boy. To this end, I also made sure to create open-ended questions. These questions 

would be far from prejudices and were designed not to lead the respondents to 

respond in a certain way; rather, they are very much open-ended questions, to find 

out whether the limitations really exemplify creativity and whether the Chiptune 

sounds have an aesthetic appeal. To understand these, the following questions were 

asked: 

 

- What inspires you about Chiptune sounds specifically? What’s the ‘aesthetic 

value’ of Chiptune for you? 
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- What specific value do the limitations of Chiptune hardware and software 

have for you? Why do you think musicians deliberately choose such 

limitations now, when they don’t have to? 

- What inspires you about making Chiptune music? 

 

In addition to these, respondents were asked to introduce themselves, with their stage 

name as well, and their background, how Chiptune fits with their experience, and 

they were asked to explain what hardware and software they use to create Chiptunes. 

Additionally, I avoided questions that might be directly associated with community 

and culture. I recognize that these are very two important elements in the chip music 

scene; however, they go well beyond my research. Therefore, I made sure to ask 

questions that relate to the sounds themselves, as well as the technical flows for 

musicians. Full responses are collected in the Appendix A. 

Respondents: Interviewed Musicians 

As I explained, the respondents come from different backgrounds and their Chiptune 

practices vary. To explain the methodology and why they are chosen further, it is 

important to introduce these musicians. These musicians released music on 

bandcamp, soundcloud and their own online platforms, other than music published 

for game audio. The respondents are presented below. 

Milano-based Chiptune artist Tonylight explains that his passion started with dance 

and techno music, which led him to learn about music, and he expresses his 

fascination with the synth sounds of techno. Around the year 2000, he delved into a 

blog on Nanoloop and Game Boy, while also exploring the music community 

micromusic.net. He also arranged “microparty” events in Milano, inviting people 

from all over Europe. He says that his favourite Chiptune platforms are Game Boy, 

DSI and Nanoloop 2.7 for Game Boy, whose sounds he loves but believes that it 

does not sound “much 8-bit”.  

Disasterpeace (Richard Vreeland), who also created the soundtrack for the game 

FEZ featuring sounds and music that can be associated with Chiptunes, started as a 

guitarist, and currently works in many different styles, including writing for 

orchestra. He generally used software to make Chiptunes, such as Logic Pro X, 

Reason, Famitracker, and Garageband. 
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Kubbi, Vegard Kummen, is a Chiptune musician and researcher from Norway. 

Fascinated by progressive music and metal during his early teens, Vegard played 

bass guitar in various bands and he delved into Guitar Pro to compose his own 

music, and in some ways, he regards it as a kind of Chiptune attempt as he also 

utilized tracker-like methods. He started engaging in chip music when he was asked 

to compose songs for a game and that was the time he discovered 8bitcollective.org 

and he started to convert his Guitar Pro MIDI files to GXSCC sounds. He loved the 

simplicity of this and became active in forums to post music, also connecting with 

some of the prolific figures. It also coincided with a time when debates arose about 

“fakebit” and original hardware chip sounds, while for Kubbi, what is used does not 

matter. He uses tracker software, where he believes authenticity lies; more than 

hardware. He regards Game Boy more as an instrument; less as a DAW.   

Berk Özdemir is a Netherlands-based Turkish artist and his background is in piano, 

composition for instruments, and electronic music. He says that he has never 

composed a fully chiptune music, but he currently uses a VST plugin called MiniBit 

to generate Chiptune sounds.  

Arottenbit/Otto is an Italian artist who calls himself a huge nerd that loves to 

experiment with different technologies, and Chiptune is among those technologies. 

Owning a Game Boy for 11 years now just to make music, he has found his perfect 

setup using LSDJ on a Nintendo Game Boy, after trying lots of different consoles 

and trackers. 

Awesome Force, Sean Baker, is an American Chiptune artist who was part of wind 

ensembles and concert bands since he was 9, and who has played music from jazz to 

hardcore and metal in bands - namely percussion and keys. While playing hardcore, 

he learned about writing electronic music and fell in love with Drum & Bass. At the 

same time he learned about Chiptunes. Lo and behold, he started making Chiptune 

drum and bass with an aggressive drum style. Currently he uses two analog 

synthesizers (Moog Voyager and Behringer Deepmind 12), a Commodore 64 

running MSSIAH, an NES running midiNES, two Game Boys using LSDJ, and 

Ableton Live to write his music. 

Random Input is a Turkish artist that has been mixing and producing videos for 

more than ten years. He notes that his visuals have always been influenced by “low-
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bit materials” and 8-bit aesthetics. Recently, he has been using open source software 

products in a Linux environment to produce music, while using instrument plug-ins 

to imitate Chiptune hardware. He uses LMMS for composing music and Ardour for 

mixing. 

Netherlands-based xyce is a Chiptune act, a duo, and both members participated in 

my interview. One half, Roel Heerspink, worked as a drummer in punk/metal bands 

and later delved into computers.  He was also engaged in the demoscene and demo 

parties. He was later introduced to Fasttracker II and got active, as a solo artist under 

the title cerror, on traxinspace.com where he got to meet some figures active in the 

Demoscene and Chiptunes including Radix and Zalza. Over the next few years, he 

got both Commodore 128 and Atari ST, exploring further hardware and tracker 

software. He formed xyce with his duo mate Tom, as a result of similar taste in terms 

of Chiptunes, with a focus on demoscene and Keygen cracktros, when they met in 

2005 on a Dutch forum. Currently, the two continue to produce chip music using the 

Atari 1040STe, Amiga 500, PC, Commodore 64, and Game Boy. 

Tom Offringa, the other half of the Chiptune duo xyce, explains that he learnt music 

theory as he started to delve into Chiptune but he does not mention it necessarily as a 

main influence. He also plays guitar and piano, and in their music, he mentions the 

use of OpenMPT, a fasttracker 2 clone for Windows, in addition to Atari STE, Game 

Boy, Amiga 500, as well as occasional use of Commodore 64 and Sega Genesis.
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 THE DEVELOPMENT OF CHIPTUNE 

This chapter focuses on the development of Chiptune as a distinctive way of making 

music. It begins with a selective computer music prehistory, outlines the computer 

gaming-centred origins of the technologies – both hardware and software – that 

Chiptune is based on, then adumbrates the indirect, almost accidental ways the music 

developed its separate identity, via computer cracker culture and the hacker spirit of 

repurposing machines to do something different from what their original designers 

intended. This transition – from computer games to music creation that’s 

independent of them – is central to understanding the subsequent enthusiasms of 

Chiptune’s creators and the on-going development of the music itself. As a platform 

for making chip music today, the Nintendo Game Boy is pre-eminent: the reasons for 

this are explained, and the present state of the art is presented briefly. Finally, some 

technical aspects and defining limitations of this device and others used for making 

chip music currently are summarised, in preparation for Chapter 3, where the focus is 

on the creative and aesthetic value of these limitations, chosen and articulated by 

those creating this music.  

Anders Carlsson created a timeline of events surrounding the development of 

Chiptune music and associated technologies (Url-2.). In his own Masters thesis, from 

which this timeline developed, Carlsson (2010) neatly summarises a central paradox 

of Chiptune: 

The way that chipmusic appropriated lo-fi technologies and distributed music and software 

for free, was given a new (political) relevance in the new millennium. It resonated with ideas 

of do-it-yourself, remix culture, open source, hacking and critical media activism, but also 

nostalgia and playfulness. As such, there are both conservative and radical dimension in 

chipmusic (Carlsson, 2010, p. 19). 

As will be explained in more detail here in this Chapter, there is an aspect of 

Chiptune music and approaches to making it now that is inherently backward-

looking: in focussing on particular limited sound choices, technologies and ways of 

using them, with varying degrees of tolerance for deviation from established 

community norms. Nevertheless, without additional technologies that were embraced 



16 

along the way – such as modems, Internet, open source software and social media, 

some of which were barely imagined in their present form as the tools upon which 

Chiptune is based were being created originally – the communities and resources that 

have allowed this music to develop would not exist. Furthermore, these limited tools 

and evolving traditions all provide starting points that continue to inspire creators of 

Chiptune music, and this (and the reasons for it) are explored in detail in the next 

Chapter, linking previous academic study and published work to new insights sought 

from some of the creators themselves.  

Chiptune is music defined by technology, yet it is very human at the same time 

(Carlsson, 2015). The following two quotations highlight this, and additionally set 

the scene for what follows in this and the following chapter: 

While computer generated ‘digital’ music emerged in experimental surroundings in the 

middle of the 20th century, the beginning of a scene, calling itself the chipmusic scene, 

cannot be dated earlier than the late 1980s. Beginning with the late 1970s, most of the game 

consoles and arcade machines were equipped with soundchips and the majority of games 

came with music, but dealing with these devices, especially composing music for them, was a 

subject for the professional game music composers, software engineers and sound designers 

of the video game industry (Ditbrenner, 2007, as cited in Pasdzierny, 2013, p. 175) . 

… chiptune music didn’t begin in the early 21st century, nor is it confined to the Nintendo 

platform... The originators include computer game soundtrack composers like Martin Galway 

and Jonathan Dunne, renowned for their work written for the Commodore 64 SID chip. 

Music composition on vintage computing platforms has also been pushed on since the early 

days by game hackers who removed copy protection from commercial video games, then 

redistributed cracked versions incorporating their own signature theme tunes and ‘greetz’ to 

their hacking cohorts in the introduction. The level of technical proficiency needed to 

compose on a Commodore 64 in the mid-1980s was considerable (Nolan, 2016, p. 133). 

It should not be assumed that all creators of Chiptune music and those who have 

written about it agree on everything that will be covered here. Where there are 

particular areas of agreement, or different and potentially contradictory views, these 

will be highlighted. This chapter is primarily factual, chosen to develop the context 

necessary to appreciate the values and views presented in the next chapter. 

 Chiptune Past: “The Ghosts In The Machines” 

Chip music shares a history with game audio and music (Driscoll & Diaz, 2009). 

This is perhaps inevitable, since the birth of chip music is tied to the emergence of 



17 

audio and music for computer games. However, chip music is not synonymous with 

game music: as will be explained in this chapter, Chiptune / chip music emerges as 

something distinctive from a gaming context, for multiple reasons.  

The evolution of home / personal computing is inextricably linked with gaming. This 

drove the creation of the hardware and software that enabled Chiptune, but Chiptune 

as an approach to making music developed later, as hardware and software tools 

were repurposed. By definition, for ‘chip music’ there have to be chips! But while 

they’re necessary (for multiple reasons beyond the name) it’s crucial to appreciate 

that they’re not sufficient in themselves. An idea that runs throughout this thesis is 

that of reappropriation: technology users creating in ways that the technology’s 

designers never intended, and wouldn’t have imagined. Those who designed early 

home / personal computers may have imagined themselves producing new tools for 

work and creation, at least in part, but play and consumption won out with them 

instead: gaming became a major focus, shaping subsequent hardware and software 

development, in part because of what could be readily sold, and prompting musical 

generation capabilities that were later exploited in new ways, including the 

development of Chiptune. 

In this chapter, I will provide an overview of chip music history, much more 

selective that Carlsson’s timeline, with a focus on how it evolved into a music in its 

own right, including the appearance of specific devices and software that had a 

pivotal role in this, as well as the emergence of the Demoscene, leading to the 

departure of chip music from games and becoming a scene which has been 

repeatedly re-defined and expanded.  

In terms of hardware, this chapter focuses on those developments that had lasting 

impact for creating Chiptune music, as it originally emerged and to this day. This 

anticipates discussion in the following chapter that focus on the aesthetic value of the 

sounds associated with Chiptune, which seem severely limited in many ways now, 

and on the value the limitations of the ‘Chiptune instrument’ have for those that use 

it, and what inspires them to keep doing so. 

2.1.1 Chiptune prehistory 

In 1951, the first computer recognised to play music - the CSIRAC (Council for 

Scientific and Industrial Research Automatic Computer) - was born. This was among 
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the first ten stored-program digital computers to be created in the world. Geoff Hill, 

in Sydney, Australia, was the programmer who made it play music. Sound generation 

was through a loudspeaker that could make simple “beep” sounds (Doornbusch, 

2004), which was originally installed for quite a different purpose: to alert the 

operator when particular points of interest in a running program had been reached. 

Hill’s pioneering work in a way provides an early example of creative repurposing of 

a technology; a theme that returns throughout this thesis. The imagination, skill and 

inventiveness in computer programming needed to create music this way was also 

considerable – a further parallel that anticipates Chiptune. There were no chips here, 

though: the CSIRAC computer was based around thermionic valves, not yet even 

discrete silicon transistors; and it was triggering a sound source directly (Url-3), 

rather than generating any audio digitally. 

In 1957, Bell Laboratories in the USA witnessed the emergence of the first widely 

used program for sound generation: MUSIC, by Max Mathews (Holmes, 2008). This 

was the first computer program to enable synthesis of audio waveforms digitally on a 

digital computer, though not in real time, and it was very much a research tool, 

created on a mainframe IBM 704 computer. During the 1970s, such computers were 

still mostly being used in data centres, military facilities and universities, because of 

their size, cost, and the support staff needed to maintain and operate them. The 

disruptive technology that would change all of this was introduced commercially in 

1971, when Intel created the first widely available integrated-circuit silicon-based 

microprocessor chip. This eventually allowed computing to become smaller, use less 

power, and to be produced for sale widely at much lower cost.  

One of the earliest video arcade games was Pong, a table tennis game that was 

released in 1972, originally manufactured by Atari and it had sound, which was 

generated each time the ‘ball’ hit a paddle (Collins, 2008a). In a way, this parallels 

the much earlier CSIRAC computer on a much smaller scale: sounds were triggered - 

this time through interactive game play - but they were not created digitally; instead, 

in this case, they were produced via creative reuse of a pulse generator circuit for 

video display timing. 

1977 saw the introduction of the first dedicated home computer games console that 

directly anticipates the design of hardware that later proves central for Chiptune 

creation: the Atari 2600 / VCS (Video Computer System). This console was based 
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around a version of the 8-bit 6502 microprocessor from MOS Technology, with 

video and audio generated by a separate but linked co-processor chip called TIA: the 

Television Interface Adaptor, as a home television was to be used for video and 

audio. Devices such as these entering houses for personal use still did not offer more 

than a handful of sound effects, while some cheaper copies even had no sounds at all. 

Music during gameplay was essentially rare at this time due to overall limitations in 

memory/RAM (Collins, 2008a), which was prohibitively expensive then.  

An early general-purpose computer with color graphics to have entered people’s 

houses for general personal use (rather than as a more specialised construction kit) 

was the Apple II, which was also launched in 1977 (Url-4). It was an 8-bit computer 

as well (based around the same central processor unit as the Atari VCS), and the 

release was highly successful. However, in terms of sounds, it was still rather 

limited, as it did not have a discrete sound chip. By default it had a speaker, access to 

which could be programmed in a very similar way to that of the much earlier 

CSIRAC, as an audible switch. However this would soon be followed by the launch 

of a series of home computers with dedicated programmable sound generators 

(PSGs).  

Programmable sound generators (PSGs) are sound chips that can generate sounds 

through synthesising basic waveforms, such as square and sawtooth waves, as well 

as white noise. It was possible to control each of these waveforms by writing data 

into the sound chip from the main processor, and these waveforms could then be 

mixed to create more complicated tones before being shaped in volume through 

ADSR (attack, decay, sustain and release). (PSGs will be discussed in more detail in 

section 2.3.1). Almost all of the machines manufactured by the late 1970s had these 

PSG chips, as the main processor units were not powerful enough to handle sound 

generation alongside other tasks. These chips functioned as very primitive 

synthesizers, but even compared to other synthesizers of the time, their sounds were 

quite primitive, and programming them was a challenge, with so many limited 

capacities and capabilities for manipulation (Collins, 2008b).  

The 1970s also saw some of the pioneering steps in using game audio as part of 

music outside of the game. The band Yellow Music Orchestra (Haruomi Hosono, 

Ryuichi Sakamoto, Yukihiro Takahashi) did so in 1978 when they released their 
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album under the same title where they incorporated and used samples from arcade 

games including “Space Invaders” (1978). 

2.1.2 The development of Chiptune hardware – especially SID and NES 

Game audio started to include music especially during the 1980s when the SID 

(Sound Interface Device) chip was launched as part of the best-selling Commodore 

64, an 8-bit personal computer that was first released in January 1982. Developed by 

Robert “Bob” Yannes who was employed by the Commodore subsidiary company 

MOS Technology, SID (MOS Technology 6581) was revolutionary in its field, and 

is now considered to be the mother of all dedicated sound chips (Kirn, 2009), turning 

the Commodore 64 into a machine that would play far more than mere variations on 

a switched “beep” sound. Yannes understood synthesizers and defined himself as an 

electronic music hobbyist, which also makes him a pioneer in the field of chip music 

in some sense, both as a designer and a musician. He was inspired to design SID 

after observing that sounds in most contemporary personal computers and games 

platforms were very limited, with few options for melodies or dynamic range. He in 

fact suggested that people who designed these were people "who knew nothing about 

music" (Yannes, 1996).  

SID featured three separate sound oscillators (voices) and waveform generation 

capabilities. However, problems were also present in the case of this revolutionary 

device as well, arising from the fact that there was insufficient space available on the 

chip silicon itself, which meant having to make design compromises; also because of 

significant pressure to finish the design as part of a computer for sale in time. These 

limitations will be discussed further under the relevant sub-section (2.3.1) but it is 

worth noting here that - whatever the limitations appearing in this device - it 

nevertheless had a revolutionary impact as a synthesizer functioning for game audio. 

The limitations contributed to the characteristic sound of SID, and a special 

importance is later placed upon this sound in Chiptune. (Many emulators have been 

introduced to attempt to reproduce such sounds; however, no emulator sounds 

exactly like the SID, with its memory and oscillator limitations, unique mixture of 

analogue and digital circuitry, variable component tolerances, and design 

compromises and implementation bugs that were later themselves exploited as part 

of sound generation).  
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SID was revolutionary because its capabilities, despite limitations, went far beyond 

the basic audio present in other contemporary devices. By assigning a distinct timbre 

to each of the available voices, SID could be made to emulate conventional 

instrumentation of a four-piece rock band: drums, bass, guitar, and voice (Collins, 

2006). Yannes and several of the team later left MOS to continue synthesizer 

development by forming the Ensoniq company, combining their musical and 

electronics design expertise with the desire to create accessible digital synthesisers 

and samplers. 

Following the launch and market penetration of the SID chip, 1985 marked the 

release of the Nintendo Entertainment System (NES) in the United States, featuring 

comparable (but distinctly different) audio capabilities to SID. NES’s audio came 

from a custom chip called 2A03: the CPU part was based on the 6502 design, but this 

chip also physically included a distinct addressable audio processing unit (APU) 

(Url-5), while there was a physically separate picture processing chip to handle 

graphics.  

During the 1980s, accessibility and affordability of game consoles and home 

computers increased. This decade saw the engagement of game audio composers in 

the music scene, more specifically in the field of electronic music, with such a role 

continuing through the 1990s. However, when creating game music itself, they were 

mostly doing their job: as chip music pioneer and Japanese composer Hirokazu 

Tanaka (also known as Chip Tanaka) put it, “it was just a job” (Hadfield, 2017, pp. 

4).  

In 1986, NES went beyond Japan and North America and was introduced in Europe. 

NES was eventually implemented in a portable form as the Game Boy (1989), which 

used a Z80-like CPU with a separate sound generator included on the same silicon 

chip die. Game Boy sold over 100,000,000 units and this, together with its battery 

power and portability make it the central if not exclusive focus of many current 

Chiptune composers (which is why this platform has a separate section 2.2.1 in this 

chapter). 

From the early 1980s onwards, arcade gaming machines started to offer more 

capabilities with the implementation of new technology, particularly when FM 

synthesis (Frequency Modulation synthesis) was introduced. This meant having far 
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more advanced sounds and more realistic emulations of ‘real’ instruments compared 

to simpler ‘beeps’ and the limited voices, tone generation and subtractive synthesis 

of SID and NES (section 2.3.1). Nevertheless, these limitations – rather than 

subsequent ‘improvements’  – become central to the development of Chiptune, and 

hence this thesis. 

2.1.3 The development of Chiptune software - trackers 

The late 1980s and 1990s brought advancements in technology and its effect on 

game audio and users’ choices. Barriers and obstacles were being increasingly 

eliminated: the systems launched during this decade had increasingly sophisticated 

dedicated sound chips, able to produce more realistic emulations of traditional 

musical instruments, or play back samples of them; additionally, music composition 

software was often available for self-programming as well. While the likes of Atari 

and Commodore 64 marked the first ever systems that made it possible to create 

distinctive computer game music, further capabilities were being introduced to 

reduce the need for programmers / composers to make compromises due to 

limitations in terms of memory and voices, as well as coding and programming 

through hand-writing, which was tedious and open to errors (Figueroa, 2009).  

Such advancements included the introduction of software tracking tools, more simply 

referred to as just trackers. These tools help to reduce some of the aforementioned 

barriers (which will additionally be explained in the Limitations section 2.3.2). 

Trackers would then inspire enthusiasts to create their own music, paving the way for 

the birth of what would later be called Chiptune or chip music. Trackers share 

analogies with programming (Phelps, 2007) including conventions applied to music 

as follows:” Individual notes are equivalent to programming statements and musical 

phrases are equivalent to blocks of code” (Phelps, 2007, pp. 2). 

There is potential for confusion with this term ‘Tracker’. It is most helpfully 

understood - for the purpose of this thesis - as a kind of music sequencer program, 

with timing of events for different sound channels arranged in a distinctive vertical 

format, together with a numerical representation of the sound, note and other musical 

event data. 

The reason for making this distinction from the outset here is to distinguish trackers 

from other sequencers, developed initially around the same time, that were the direct 
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predecessors of today’s more familiar and widely used Digital Audio Workstations 

(DAWs) for music production. Steinberg developed an early sequencer program - 

Pro 16 - for the Commodore 64, which allowed the computer to control external 

electronic instruments equipped with the new (in 1983) MIDI protocol. This concept 

really established itself for music creation (if not directly for computer game audio) 

with the Atari Amiga though, which came with a built-in MIDI port. Steinberg’s Pro 

24 for Amiga later became Cubase, later still integrating digital audio to become a 

DAW. The distinctive feature of these programs (now including GarageBand, Logic, 

Pro Tools, Ableton Live, and many others) is that the playback display is horizontal, 

with some pictorial representation of note or waveform data. The horizontal 

sequencer was also primarily a controller of external sound generation to start with, 

while a tracker could be for more direct visual access to an internal sound chip, or for 

sample playback and manipulation (as they were initially developed), either stored in 

software memory, or from a sound chip supporting samples.  

For the purpose of this thesis, it will be unhelpful to try to distinguish between 

tracker software and tracker-like software based on whether digital audio samples are 

self-contained in the tracker’s data file, stored on a sound chip that support this (such 

as with later Atari computers and PC soundcards), or the numbers that flow through 

tracker-sequenced events are used to control an internal sound chip or an external 

MIDI device. Trackers in Chiptune, the focus here, are to enable easier access to the 

sound chip and its functions than directly editing hexadecimal assembler code. 

The term tracker derives from Ultimate Soundtracker (1987), which was developed 

for the Amiga by occasional game composer Karsten Obarski, and enabled users to 

make computer music without advanced programming knowledge, becoming the 

most commonly-used tool to create Chiptunes at the time in the demoscene, and still 

remaining in use by some of the Demoscene artists who are still active today 

(Houston, 2014). 

This tracker was based on top of the efforts of others, such as German video game 

composer Christopher Hülsbeck who developed SoundMonitor for the Commodore 

64 in 1986 to avoid having to code for the SID chip directly. Unlike the hardware 

difficulties posed by directly addressing sound chips, such as writing values in 

computer registers by hand via machine code, trackers allowed for easier functioning 

and handling of voices, representing the channels of sound chips with a visual 
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vertical view as “tracker software aims to relieve the user from the burden of having 

to configure the sound chip registers directly for each note trigger, allowing the user 

to concentrate on the musical aspects of choosing the instrumentation, and 

composing the music” (Phelps, 2007, p. 2).  

The Ultimate Soundtracker allowed users to mix four channels on the basis of the 

sound hardware in Amiga devices. The number of samples/instruments, in this case, 

was limited to 15 for a file (song). Contemporary trackers allow for use of any 

number of channels today, as they need no longer be tied to specific sound 

generation hardware. The vertical format has survived and it is currently in use in 

today’s trackers as well, offering a parallel universe to the horizontal sequencer 

programmes descended from Steinberg’s Pro 24. (Steinberg later developed the 

Virtual Studio Technology or VST plugin format, and there are many emulations of 

Chiptune hardware and software now available in this format). 

The tracker format became a common way to create chip music. The vertical 

representation in a tracker meant that the interface was not directly a graphic 

interface; it rather was a numeric representation to indicate the timeline of music. 

These trackers also allowed sharing of music in an open-source format. Use of sound 

samples was possible, where these were supported, yet users of tracker software did 

not abandon use of basic waveforms such as triangle waves and noise that were 

central to the PSG chip properties, and while it is possible to define instruments in 

trackers they do not generally function as live performance tools (Phelps, 2007).  

By this point in section 2.1, the emergence of computer music chips generating 

digital sounds have been covered, alongside the specific chips that Chiptune now 

relies on, as well as the tracker software that made such chips accessible to those 

who wanted to experiment: all of the ingredients of Chiptune. The next section 

explains how Chiptune develops from these. 

2.1.4 The Demoscene and the birth of Chiptune 

 “The entire movement was competitively devoted to the idea of pushing the limitations of 

the hardware, to make it perform “impossible” things—an idea that is still firmly worked 

towards within the contemporary chip scene” (Houston, 2014, pp. 2). 

Dating back to 1979, the demoscene marks a turning point in the history of chip 

music. Before the existence of the demoscene, creation of chip-based music on 
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whatever scale was primarily a part of the gaming industry, but the demoscene marks 

the distinctive departure from games, with the emergence of tracker software coupled 

with an increasing focus on technical achievement for its own sake. The following 

explanation for the demo itself is provided in the context of the demoscene:  

A demo refers to demonstrations, audio-visual computer programs, which in general, tend to 

be non-interactive and showcase their creators’ skills.” Demoscene involved creativity and 

creative efforts largely inspired by the desire to showcase skills. In this context, the majority 

of the members of demoscene composed music with Commodore, Atari and Sinclair 

computers, inspired by hacking culture in that they made software products free for 

everyone’s access by removing copy protection from commercial computer games. 

(Reunanen, 2017, p. 11). 

In academic studies, the emergence of the demoscene is geographically associated 

with the United States and Europe. People engaged in the demoscene were partly 

inspired by the idea of free distribution of software products. They “cracked” the 

copyright protection of software; especially creating cracked versions of popular 

computer games. In some ways, they were acting as a community, rebelling against 

the rules of another. However, their rebellion has a unique artistic nature, in that 

these crackers used a number of elements that function in artistic ways in the cracked 

software versions. These elements included added graphics and animated texts, as 

well as musical introductions, which are referred to as crack intros or cracktros. 

These would automatically be loaded and activated once the cracked software 

version was started with a disc that was being inserted. They would also claim their 

work through credits. It is worth noting what is meant with cracking and cracktros, 

based on the following definition:  

Cracking means removing parts of a software – typically a video game – that protected it 

from copying. Cracktros – a term combining the word crack and intro – were programs that 

would run at the startup of the cracked software, showing off the programming skills of the 

cracker. It would feature visual artefacts with the alias the cracker may use as well as a 

chiptune to complement it (Kummen, 2018, p. 42). 

The members of the demoscene faced the limitations that were present in the 

computer systems they worked with, embracing them in a way that became a means 

of demonstrating their technical prowess and in ways that required creative 

programming skills (Carlsson, 2008) across the groups of people that accessed these 

cracked versions. Consequently, the demosceners developed a style that became 
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prevalent when the music started and animated texts appeared, making them 

distinctive artistically and aesthetically.  

One of the limitations they faced, when creating these elements, was the limited 

contemporary memory storage. Consequently the cracktros needed to be kept really 

small to ensure that they would fit into the available memory, resulting in 

minimalism (Reunanen, 2017). The demosceners had to make the most of what they 

had and work around limitations that resulted in a product that had an additional 

aesthetic value, on top of the rebellious piracy act of cracking. Demoscene members, 

as programmers, also became musicians based on their own choice in this sense. 

Their compositions included elements from those games they created cracked 

versions for. To this end, they had to understand the source code of those games, and 

they did not have access to any standalone music making software (Carlsson, 2010), 

almost like the original programmers of those games who designed the sounds using 

the tools and chips available to them. In some ways, this required a trial and error 

method to develop the artistic elements of cracktros. There was also an artistic drive 

that pushed demosceners to showcase how unique and original their work was, as the 

demoparty contests also suggest. 

In the late 1980s, sophistication in the elements used in cracktros, including the 

music, increased, which meant that these elements were becoming independent from 

their original context. In the context of the Demoscene, the decade between the late 

1980s and late 1990s marked a milestone for Chiptune because - for the first time - 

chip sounds were being used outside the gaming area, for personal compositional 

purposes, to connect with an audience, to boast and show prowess, pushing the limits 

of hardware that was actually designed for other purposes than creating music.  

The introduction of the tracker format also played a major role in this departure from 

the gaming arena. Tracker music was initially a part of the Amiga games industry. 

Not long after that, it became an area for demosceners who grew in number as the 

use of home computers became more commonplace. Sample-based tracker users 

were able to compose music with sounds reminiscent of SID as this appealed to them 

aesthetically (Driscoll & Diaz, 2009). Demoscene’s evolution into Chiptune 

composers started to happen by the end of the 1980s, when they established a culture 

where they created, shared products of others for free, and shared their work, while 

simultaneously demonstrating their prowess, striving to achieve the best and become 
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better than anybody else in the scene. The distribution of this music, as well as the 

trackers, was also free-of-charge across the demoscene culture, but at the time, it did 

not go beyond the scene in terms of reaching groups of people: listeners. 

From around 1988, the demoscene socially witnessed important events and during 

the early 1990s (Driscoll & Diaz, 2009), demoparties were announced online and 

arranged in Europe, where Chiptune musicians would compete and showcase their 

music. Collections of chip music were being released and distributed free of charge, 

in the tracker file format. This further encouraged the departure of chip music from 

games, evolving into a scene where they were aesthetically explored and shared with 

others, independently. Huge interest was sparked in these demoparties, which were 

disseminated via Fidonet (a pre-internet bulletin board system). Outsiders could not 

make sense of what these people were doing at events, performing with the 

machines, as they looked like a bunch of people playing games on a stage, when 

what they actually did was to perform and share chip music. 

One can argue that this movement marks the birth of a chipscene. Such birth was 

also the result of distributed data networks and eventually Internet communication 

that later paved the way for the emergence of netlabels, including micromusic.net, 

the largest example, which is still active today. However, this did not mean that 

Chiptunes were becoming popular during the early 1990s. Instead, demoparties were 

disappearing in the late 1990s (Driscoll & Diaz, 2009). However, the shift to net 

labels indicates that the departure of chip sounds from games, and evolution into an 

independent scene, would continue. Founded in 1999, micromusic.net encouraged 

Chiptuners to upload and share their tracks as an underground sound community, as 

they defined themselves. That anyone was allowed to upload music did not mean that 

all such music would be published: an anonymous jury went through the works sent 

in, in order to ensure that a particular musical style would be maintained. 

Micromusic also arranged their own events for Chiptuners to showcase their music, 

mainly in North Western Europe.  

The peak interest sparked in the use of Chiptunes across the demoscene was coming 

to an end during the mid-1990s (Driscoll & Diaz, 2009). The declining popularity 

after the 1980s would, however, be followed by further explorations later in the 

1990s, going beyond gaming references.  
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In the meantime, MIDI technology and 16-bit home consoles were being introduced, 

meaning that the limitations previously determining how the sounds would be 

created for early games were being eliminated. Also, the introduction of synthesizers 

meant termination of shipment of some of the home computers and game consoles 

(Driscoll & Diaz, 2009). However, one of the devices created for gaming purposes 

maintained and began to increase its popularity as a platform that would be reverse 

engineered and reappropriated for music: the Game Boy. Manufactured and 

developed by Nintendo, with its first release being in 1989, Game Boy went beyond 

being a geeky handheld tool for playing games, evolving into a central position in the 

chip music scene (Kummen, 2018), owing to certain capabilities that will further be 

explored in the Technical Aspects section 2.3, including portability.  

By the 1990s, rewritable cartridges were being used to repurpose and reverse 

engineer the Game Boy device, which currently is the most common platform chosen 

by the members of the Chiptune scene today (Kummen, 2018). Part of the reason for 

this is the software that was made available for music creation on it. Nanoloop (Url-

6), for example: a synthesizer and sequencer that was first made available 

commercially in 2002, describing itself as a “minimalistic electronic music program 

for handheld platforms” to work directly with the internal sound chip; and LSDJ 

(Little Sound DJ), a tracker application that also remains in use and which was 

released in 2000 (Url-7). Nanoloop and LSDJ were created by Oliver Wittchow and 

Johan Kotlinski, respectively. In a nutshell, these applications turn the Game Boy 

device into a real synthesizer. These programs provided “direct access to the four-

voice polyphony of the Game Boy sound architecture like Hubbard's SID routines, 

yet it also implements the digital sample playback and a piano roll sequencer 

introduced in Obarski's Soundtracker” (Driscoll & Diaz, 2009). Since the late 1990s, 

the LSDJ software has implemented MIDI compatibility for those users who are 

prepared to solder their own hardware interface. Addition of MIDI compatibility to a 

handheld gaming device meant that the world of Chiptunes went “outside the box”, 

accessing the realms where conventional studio practices were being implemented, 

including the electronic music world, departing from an area where music sharing 

took place through trackers and music disks, via online communities. It became 

possible to incorporate a device in conventional recording practices and 
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nonprogrammers also had access to a streamlined portable graphics-based interface 

for making music. 

As micromusic.net (launched in 1997) maintained its presence (Url-8), the early 

2000s witnessed the emergence of more online Chiptune communities, including the 

8bitcollective.org in 2004, first mentioned in the introduction section (1.1). The 

aforementioned developments for the Game Boy, the introduction of the LSDj 

program (2000) and Nanoloop (2002) software cartridges, took place during this 

period. Therefore, the early 2000s showed the continuing popularity of Chiptunes 

after the disappearance of demoparties and competitions. It was also during this 

period that Game Boy consoles became more affordable and accessible, both 

physically and on the Internet, contributing to the popularization and re-awakening 

of interest in chip music (Nolan, 2016). With the emergence of demoscene and 

tracking software, chip-based music had a revival, in an independent sphere. Another 

abandonment-revival phase took place in the 1990s, but the emergence of net labels 

and access to the Game Boy, together with the introduction of LSDJ and Nanoloop, 

which continue to be used widely by Chiptune musicians (Kummen, 2018), brought 

about the revival, particularly in the early 2000s, leading to a scene that was starting 

to claim a presence as a community, with a wider growing influence. The 2000s 

witnessed chip music performances that could take place anywhere, including the 

open streets. This era marks the transition to where Chiptune music is today, and 

investigations into why these distinctive raw digital sounds have an aesthetic value 

and appeal (such as this one) can be centred on the transition to the present time, and 

where the scene is going. That’s why the following chapter includes “to the” in 

parenthesis, since it is worth explaining how the chip sounds came into prominence 

with a departure from the games, and how that departure happened. 

 Chiptune (To The) Present 

As mentioned in the previous section entitled Chiptune Past, chip music went 

through several phases that involved departure from the gaming industry directly, 

evolution into an independent sphere with the demoscene, and the disappearance of 

peak events of the demoscene (Driscoll & Diaz, 2009), including demo parties, 

which was followed by another revival of chip music that will be discussed more in 

detail in this section to build the transition to where it is today, as it still continues to 
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evolve and grow, across more mainstream areas of music as well. The revival of 

Chiptunes continues to take place today as well (Kummen, 2018), to an extent that it 

goes beyond being called a revival and creates its very own musical space. There 

have been key events that led to this evolution, including the fact that Chiptune’s 

entry into the mainstream area did not happen overnight (Yabsley, 2007). As 

mentioned in the previous section, the Yellow Music Orchestra demonstrated the 

first examples of Chiptune’s use in the music industry (Stilwell, 2018). 

The transition from Demoscene, which is considered to be the pioneers behind 

today’s Chiptune scene, to where Chiptune is today can be largely associated with 

the introduction of tracker software, such as LSDJ and Nanoloop, for Game Boy 

music, as explained above. The affordability and accessibility of tools like LSDJ 

played a role in the spread of Chiptunes across larger communities, paving the way 

for a new community (Kummen, 2018). A different generation of Chiptune artists 

using hacked Game Boy cartridges to make music emerged, and they continue with 

their practice today. The availability of these trackers has been a really important 

development for Chiptune in the early 2000s, enabling musicians to directly utilize 

an original Game Boy sound chip, in live performances as well. Compared to the 

1980s and 1990s, these developments meant that creating Chiptunes became easier, 

resulting in a growing popularity, also with the contribution of other events to 

mention herein. With software becoming more accessible, as well as with the help of 

the Internet, communities started to emerge as collectives and communication went 

beyond underground parties. While music making capabilities were being expanded, 

Game Boy hacking opened a new era for Chiptune music. Development of emulators 

has had a major role in the spread of Chiptune music across a wide area as their use 

became popular (Carlsson, 2010). While emulators can not copy the exact same 

sound generated by a Commodore 64 SID chip, and while they are presented and 

introduced as options that can generate the sounds that are most similar to such chips, 

there have been artists that have chosen to continue to use the obsolete hardware for 

their music as explained further in this thesis. Before delving more into the platforms 

chosen by the artists, it is important to mention that Game Boy came to be associated 

with chip music today both in terms of the sounds and symbols (Kummen, 2018), 

with limitations still remaining there (Kopstein, 2011), although they are not the 

same kind of limitations posed in the early chip devices.  It was not very easy to 
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compose music for some of the trackers available in the late 90s and early 2000s, 

including a free-of-charge NES tracker for Windows entitled FamiTracker, designed 

for NES/Famicom systems (2005). This tracker paved the way for expansion for 

chips and inclusion of further features. NES still is in use, and FamiTracker has 

survived and maintained a growing popularity, including use by the mainstream 

Chiptune act Anamanaguchi. Additionally, introduction of cartridges such as 

MidiNES for NES and Mssiah for Commodore 64 enable users to turn these systems 

into MIDI synthesizers. These may not be a certain choice for Chiptune artists today; 

however, commercial release of such products are part of the expansion of ways to 

create Chiptune sounds, and with modifications on software and hardware, live 

performances can also be created. Creation of chip music involves reappropriation of 

tools used in generating chip sounds (Carlsson, 2010), for the video gaming industry. 

The tools, including emulators and software, are explored to an extent that the artist 

goes beyond merely going through samples: instead, they explore synthesis 

techniques with the tools. There are diverse approaches to creation of chip music 

today (Kummen, 2018), and there have been a number of approaches including the 

“purist” way of solely using the old hardware, or use of trackers only, while there are 

groups that use DAWs to create chip music, which some refer to as “fake bit” 

(Polymeropoulou, 2014). Today, trackers are largely in use to compose “good old 

chip tunes”. However, this does not mean that the original hardware is fully 

abandoned and according to Nolan (2016), these ensure the “continued survival of 

vintage computer gaming platforms” (Nolan, 2016, p. 132). Chip music was 

previously being created directly from the sound chips. New techniques involve 

much more, including the merging and combination of hardware and software 

systems (Kummen, 2018). This brought about a distinction between music created on 

trackers and software and music created through original sound chips. Although 

there are so many approaches, there is something more about the sounds themselves, 

the sine waves, square waves, triangle waves and sawtooth waves and noise, which 

will be discussed more in detail in the upcoming sections focusing on techniques and 

aesthetics. 

The growing number of tools, including emulators, and tracker tools for Game Boy 

and options for “obsolete” consoles, is a result of the accessibility and availability of 

software development tools in the 2000s. The goal and idea behind the emulation 
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systems is to imitate and emulate the complete behaviour of video game systems. As 

for the distribution of chip music, a large number of file formats were utilized for 

Chiptunes, which today are available in formats like MP3 and WAV as well. The 

formats were a result of the medium that was used to produce Chiptunes, such as the 

SID format for playback on an original SID chip; MOD for the Ultimate 

Soundtracker, for the Amiga formats, and so on. This suggests that currently, there is 

no single medium for chip music, both in terms of distribution of music across a 

community, and discussions therein. The number of platforms was limited, but the 

introduction of trackers and dissemination across the Internet brought about 

numerous changes in this regard. Therefore, the aesthetics discussion of chip music 

poses a number of challenges today, compared to the era before the 2000s, as 

follows: 

 Defining the aesthetics of chiptune today compared to before 2011, the year 8bitcollective 

closed down, presents different challenges. Mostly because there is no longer one medium 

where music and community is discussed. Up until this point the community was more 

compact and utilized fewer platforms for communication. The discourse has been spread 

across the many social medias and chatrooms being utilized by the scene. At the same time, a 

denial of the discourse has made it problematic to find cohesion between the many 

perspectives ruling the current chipscene. My hypotheses suggest we are forced to make a 

division. (Kummen, 2018, p. 59) 

In addition to the aforementioned, the role of the Internet in the growing popularity 

of Chiptunes is important and worth mentioning (Collins, 2008c). The entry into the 

mainstream was preceded by the emergence of netlabels and artistic collectives 

including micromusic.net; and 8bitpeoples, which was started in 1999 and centered 

in New York City. Micromusic has still been active since 1998 and late 90s saw 

events, concerts and CD releases by the community, whose presence went beyond 

the Internet. The early 2000s saw such rise also with discussions in the mainstream 

media, including magazine articles on it. In 2005, Game Boy Variations, also known 

as the Hell Yes EP or Ghettochip Malfunction, was released by a mainstream 

American artist, Beck, who used sound effects and tones generated by 8-bit or 16-bit 

video game systems. In 2006, a 4-day festival dedicated exclusively to Chiptunes 

was launched under the title Blip Festival, which was organized by the 

aforementioned 8bitpeople in New York City annually. It later hosted international 

acts as well, with editions held in Europe, Asia and Australia. The last edition was 
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held in Tokyo in October 2012. 8bitpeople was founded by artist Nullsleep, who is 

still actively producing music in this field, and Bit Shifter, another important 

Chiptune figure is involved in the management of the collective, which is still active, 

releasing compilations/samplers. Another collective called 8bit Operators released on 

a prominent label, Astralwerks/EMI, what would be one of the interactions with the 

mainstream music industry in 2007. Their release consisted of Kraftwerk songs 

covered by Chiptune artists, which enjoyed a wide range of discussions and reviews 

across the mainstream music journals. Another event that involved Chiptune’s use in 

a mainstream area outside the gaming industry was the 8-bit version of a piece 

entitled Threshold, by Brian LeBarton, as included in the soundtrack for the film 

Scott Pilgrim vs. the World (2010), with the soundtrack featuring several more 

chiptune songs.  

It stopped it 2012, but events like Blip Festival spawned events that involved live 

performance of Chiptune music including the September 2016 edition of Square 

Sounds that brought together musicians from all around the world in Tokyo to 

perform chip music live. The demoscene parties of the 1990s, a time when all the 

computer and game music was basically chip music—compared to today’s game 

audio that can involve huge orchestras as well—also involved live performances, and 

the revival of Chip scene in the 2000s happened mostly through net labels and their 

events going beyond the internet. The current practice of Chiptunes involves a large 

focus on live performances. The 2008 documentary, Reformat the Planet, offers great 

insight in the Chiptune scene in terms of live performances (Kummen, 2018), and 

how artists turned hardware limitations into creativity through expansion of 

capabilities, reappropriation and DIY attitude (Carlsson, 2015), which is among the 

defining characters behind Chiptune. This attitude also plays a role in Chiptune 

aesthetics which will be further discussed in the relevant section in this thesis. 

Currently, Bandcamp serves as a common place to release and distribute Chiptunes 

on an independent platform, for independent musicians including Disasterpeace, 

Souleye. Today, Chiptune artists tour around the world and continue to exist with an 

underground approach as well, with events across the United States, Europe, Asia 

and Australia. Also, since the 2000s, Chiptune has been incorporated into other areas 

of music, a wide range of genres and instruments. Featured in the documentary 

Reformat the Planet (2008) and boasting a big fanbase today, Anamanaguchi 
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combines the sounds of a hacked Nintendo machine with electric instrument as a live 

rock band and the same band also composed for the 2010 game Scott Pilgrim vs. the 

World: The Game. 

2.2.1 Game Boys and trackers in Chiptune music  

As this thesis was being written, Game Boy had its 30th birthday (Verge Staff, 2019). 

It was born on 21 April 1989, and today the Game Boy is the tool associated with 

Chiptunes the most. Such association is so strong that it has also become a symbol 

for such music (Yabsley, 2007). This handheld gaming console is not only a visual 

symbol: it has become a symbolic tool as a result of the list of capabilities it offers, 

appreciated by Chiptune artists. Game Boy also has its own limitations but Chiptune 

artists embrace these in ways that inspire them, and this is explained further in the 

following chapter.  

When it was first released, the Game Boy was not the most sophisticated tool 

technologically, and today, it is repurposed to make music, still with quite simple 

options, yet these options can create sophisticated sounds. Game Boy sound consists 

of two square wave channels, a programmable wave table and noise generator. These 

four channels can be associated with a synthesizer with four oscillators (Kummen, 

2018). Both the square wave channels and the noise generator have the envelope 

option, which allows for sound effects. The programmable wavetable channel 

typically creates triangle waves, but also more complex waves and can play back 

samples with limited manual volume control. There is a frequency timer in each 

channel and panning is also possible in each channel, while the master volume 

control can adjust the left and right outputs. The waveform volume adjusted here is 

fed to the mixer that converts the waveforms of each channel into an electrical signal. 

Also, the first channel of Game Boy has a frequency sweep unit (for change of sine 

waves over time).  

Game Boy tracking software such as LSDJ and Nanoloop make it possible for 

Chiptune artists to deliver live Chiptune performances, tapping into the 

transportability of Game Boy. Installed into cartridges, these trackers have a major 

role in making Game Boy a popular and prominent Chiptune platform. This is 

because - thanks to these trackers - musicians have wider access to Game Boy and 

compose music independently from games. The device is used differently from its 
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original intended purpose to create musical productions with simple and limited 

elements whereby one can use a basic waveform and then process it with simple 

methods or use white noise to create beats.  

Game Boy owes its popularity in the Chiptune scene also to its portability, compared 

to larger obsolete equipment such as the Commodore 64. Chip musicians can 

perform anywhere thanks to its mobility (Yabsley, 2007; Polymeropoulou, 2014; 

Kummen 2018). Other benefits include affordability and accessibility of Game Boy 

(Kummen, 2018), and simple manipulation (Paul, 2014). It can also be operated 

within seconds and one can carry it with them easily (Martinez & Brown & Simani, 

2019). It can be easily and directly connected with a mixer, meaning that it also 

facilitates live performances. It is possible to do live performances by controlling and 

triggering commands through Game Boy software applications (Yabsley, 2007). 

Moreover, both Game Boy software and pioneering trackers such as Soundmonitor 

and Soundtracker allow for a great deal of control by using simple and minimal 

options. The design of trackers allows users to start making music with the smallest 

elements, with a vertical step-by-step approach (Carlsson, 2010). Vertical here refers 

to the opposite of the horizontal linear interface used in most of the commercial 

DAWs such as Ableton Live. In other words, this means the music is tracked from 

top to bottom within tracker software, where musical notation is simply a numerical 

representation of a vertical timeline, not like in notated music, which is horizontal 

from left to right. The tracker format not only contains a score, but also usually 

samples. Using a tracker, there are limitations but there can be so many possibilities 

(Paul, 2014). The buttons to interface with a tracker on Game Boy are limited but 

Chiptune musicians have access to great control over their device because they can 

code their own trackers. The tracker format was the standard format in the 

Demoscene while this format can still be seen in trackers today as well. Tracker users 

can define instruments, samples, rather than sequencing the sounds. Enabling users 

to organize notes and loops, trackers went beyond the four-track Commodore Amiga 

MOD format, which was introduced with the MOD music1 for Commodore Amiga, 

allowing only 4 sounds at the same time, during the late 1980s. This can be said to 

                                                 
 
1 A module or MOD is a file format in which the notation, samples and other data of a piece are 
summarized. 
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represent a first generation of trackers, while the second generation can be associated 

with the Demoscene and the 1990s.  

Using the hexadecimal, base 16 number system (Kotlinsky, 2007),2 the tracker 

format has offered benefits in terms of CPU usage because it requires very little use 

of it. There are options such as changing the samples during playback and file 

optimization and such changes do not alter the quality of files. Editing and 

performing music at the same time is also possible, meaning that on a tracker, one 

can play the samples and import another one on a keyboard. Programmed by Chris 

Hülsbeck for a music competition organized by the computer European magazine 

64'er back in 1986, Soundmonitor provided easier options to create Chiptunes but it 

was not possible to use sound samples. Improvements have been introduced in open-

source platforms today, meaning that the tracker still remains in use with so many 

more options created by fans. Created by Karsten Obarski in 1992, the Ultimate 

Soundtracker introduced options that made the development of more sophisticated 

Chiptune sounds easier. It indicates a graphical representation of the sounds 

programmed but it does not require extensive and advanced knowledge of 

programming to work with them. Such trackers enabled to expand sound effects to 

create more complex Chiptune sounds than basic waveforms. As a reference to the 

first and second generations of trackers mentioned previously, a third generation can 

be associated with the period from 2000s to our era. Trackers offer compact file sizes 

but protection of good quality sounds. In the 2000s, introduction of improvements 

made it possible to extend the capabilities (Phelps, 2007) in a way that could be 

offered by synthesizers.  

This research does not cover each and every tracker produced; it rather focuses on 

what is commonplace in the Chiptune scene today. Literature offers great insights 

into the technical aspects of tracker software, especially in For the Love of Chiptune 

by Leonard Paul and Collins writings including the “tracker tricks” to work with 

limitations to achieve sophisticated sounds. The focus here is Game Boy and the 

software developed for the Game Boy, Nanoloop (created by Oliver Wittchow in 

2002) and LSDJ (created by Johan Kotlinski in 2000) since these are what’s mainly 

being used by the Chiptune artists today.  

                                                 
 
2 This system is based on number 16, rather than 10.  
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As mentioned in the previous section, where their capabilities and history are 

explained briefly, these trackers turn a Game Boy into a synthesizer. Unlike LSDj, 

Nanoloop is a proprietary music sequencer and operated on flashcarts only, while 

this not the case for LSDJ, which can run as an external ROM, this means emulation 

is possible for LSDJ, not for Nanoloop. LSDJ is available as a ROM image file. It 

can be run on a blank Game Boy cartridge, while it can also be used on a console 

with an emulator (emulators recommended on the official LSDJ website 

http://www.littlesounddj.com/ are BGB for PC, Gambatte for PC/Linux/Mac, and 

RIN for PSP). Technical information is provided on the official websites of both 

platforms. As this thesis was being written, new features and versions are being 

developed. LSDJ uses four voice channels, with 4-bit (converter) sound. The first 

two channels are square wave channels both with envelope options and one with a 

sweep unit. The third channel allows for sample playback and speech synthesis. 

Finally, the fourth channel is a noise generator. Nanoloop also has four channels that 

can be played simultaneously. Two channels are pulse wave channels with different 

pulse widths. There is a channel available for custom waveforms, to create more 

complex waveforms than the basic waveforms. Finally, a random noise generator is 

available. LSDJ and Nanoloop can be enhanced with hacks on hardware and 

modifications which offer extended capabilities for Game Boy. Both programs have 

an instrument as a sequencing interface. Unlike the pattern-3based LSDJ though, 

Nanoloop does not support samples that can be uploaded on a cart. Therefore, one is 

limited to the sounds that can be created on Nanoloop itself. These independently-

developed pieces of software make Game Boy a main instrument of choice by many 

Chiptune musicians (Gourley, 2006). It might be suggested that each tracker is 

different, while the main idea and methodology of composition behind each of them 

can be quite similar and they all differ from horizontally working tools.  

Limitations, which are central to this thesis, will be discussed further in detail in 

Chapter 3 and the Game Boy has its own limitations with a sound chip that gives it 

its unique timbre (Kummen, 2018). The kind of music that can be created is also 

diverse, from dance music to experimental music in addition to the portability of a 

live Game Boy setup. There is also a retro-future and “nerdy” approach in that a tool 

                                                 
 
3 Pattern here refers to a number of tracks played at the same time to create a part of piece of music. 

http://www.littlesounddj.com/
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of the past is repurposed for creative ideas for musical experimentation and there is a 

sense of playfulness, at times in the form of a reaction against the overly-polished 

new technologies (Marquez, 2014). The Mikro Orchestra (earlier known as the 

Gameboyzz Orchestra Project) from Poland is an example. They are inspired by the 

idea of playfulness as they were quoted to have the objective “to create irony in the 

electronic music scene with low-tech hardware and relatively simple software in a 

world dominated by ever more advanced digital music processing and creation 

technologies (Pasdzierny, 2013, p. 185). 

2.2.2 Combining Game Boy with other instruments 

In addition to the use of Game Boy as a solo instrument in chip music, there have 

also been examples where a Game Boy is either used along with or hacked to be 

combined with other instruments. This is still the case in the year 2019 as well. Some 

examples include Pornophonique, a German electronic music duo that uses 

Commodore 64 and Game Boy alongside an acoustic guitar. Currently active in the 

scene with concerts, Bud Melwin is an artist that uses bluegrass instruments, such as 

banjo and steel-pedal guitar with a Game Boy. A mainstream act is Anamanaguchi 

using tracker software, NES, Game Boy and “rock music instruments”. The band 

rose more into popularity when they were approached by Ubisoft to compose the 

soundtracks for the video game adaptation of the Scott Pilgrim graphic novels. 

Danimal Cannon (2013), also known as Dan Behrens, who delivered a TED Talk on 

Chiptunes (2013), is inspired by the limitations, and uses a Game Boy in 

combination with his electric guitar, mixing two Game Boys and a guitar (Lippa, 

2019). One hacking example is an ukulele built around a Game Boy. DMG-

01_Ukulele (2018), a project by the Paris-based electrical engineer ARISTIDES 

Alexandre is a ukulele with a Game Boy shell body (Url-9). Another example is the 

Blade (2019), a custom Game Boy dual-necked chiptune keytar created by Sam 

Wray, Siddharth Vadgama, and Greig Stewartt. It uses two Game Boys that run on 

custom ROMs (Theremin Hero, 2019). 

 Technical Aspects: Chiptune Devices And Their Limitations 

This section presents an overview of the technical features of sound chips that were 

used during the 1980s to create computer game audio. It first focuses on the basic 
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properties of the sounds that the chips could generate and their limitations (2.3.1), 

then changes emphasis to look at how composers / programmers devised ways to 

work with these limitations at the time (2.3.2), before the aesthetic and creative value 

of these sounds and limitations for Chiptune is explored in the following Chapter 3.  

Collins (2008b) provides a comparison of certain devices in her article entitled “In 

the Loop: Creativity and Constraint in 8-bit Video Game Audio”. Here, I will focus 

on sound chips also known as Programmable Sound Generators (PSGs). 

2.3.1 An overview of Programmable Sound Generators 

The sound chips released during the 80s for home computers and computer games 

consoles had different capabilities, each having unique and specific features and 

compatibility for the devices they would be used in (Donnelly, 2013). There were 

few options to process and manipulate sounds in these early sound chips, and they 

could offer relatively little control over the basic properties of sound such as timbre, 

as they were limited to generating basic waveforms (Collins, 2008); sometimes 

severely so. Increasing expectations of people playing computer games pushed 

companies to develop newer technologies to improve the quality of their sounds.  

Programmable sound generators / sound chips were generally used in personal 

computers and gaming consoles to generate and shape basic waveforms and noise. 

The sounds were synthesised in these early chips through subtractive synthesis 

(Collins, 2008c), which is one of the most fundamental methods of sound synthesis: 

changing the balance of harmonics where they are present in a basic waveform via 

filtering to remove some of them, as will be explained next. 

The shape of the waveform generated by a continuous oscillator determines the 

timbre or tone colour of a sound, while the fundamental frequency of oscillation 

determines the pitch, measured in cycles per second or Hertz.  

A sine wave is the simplest basic waveform: shown in Figure 2.3.1.1, it has no 

overtones. Combinations of sine waves with integer multiples of the fundamental 

frequency (harmonics) in specific well-defined amplitude ratios generate the other 

basic waveforms (Holmes, 2008).  
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Figure 2.3.1.1 Sine wave 

A square wave, for example (Figure 2.3.1.2) (Holmes, 2008), contains multiple 

overtones, specifically odd-numbered harmonics, on top of the basic fundamental 

frequency. It is a special case of a pulse wave, which more generally is 

asymmetrically rectangular. Pulse waves are characterised by the pulse width (also 

known as the duty cycle), which is the amount of time the waveform is “up”. When 

the ratio of “up” (On) and “down” (Off) time is 50/50, a pulse wave is a symmetrical 

square wave; any other ratio will create a pulse wave where the pulse width is more 

or less than 50 per cent. When the “up” pulse width is narrow, the sound becomes 

thinner and more nasal, less hollow, while the square wave is described as hollow, 

smooth and woody (Moog, 1956). The different timbres reflect different mixtures of 

fundamental and harmonic sine waves that must be superimposed to generate such 

wave shapes mathematically. 

 

 

Figure 2.3.1.2 Square wave 

A triangle wave (Figure 2.3.1.3) has some similarities with a sine wave, both in 

terms of its appearance and sound. However, it is also comparable to a square wave 

in containing a fundamental frequency along with odd harmonics (Holmes, 2008), 

but in a different ratio of amplitudes: in this case, its higher harmonics are reduced in 

volume twice as fast as in a square wave. 
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Figure 2.3.1.3 Triangle wave 

A sawtooth wave (Figure 2.3.1.4) is the most asymmetrical of all of the basic 

waveforms. It can be either in a ramp up (shown) or ramp down form, but the sounds 

thereof are the same. Buzzy and rich, in terms of timbre, it contains both odd and 

even order harmonic overtones (Holmes, 2008).  

 

 

Figure 2.3.1.4 Sawtooth wave 

These basic sound waves can be manipulated and altered through processing. 

Subtractive synthesis is one way of doing this, allowing a greater variety of sounds to 

be created. In this approach, filters are used to subtract (hence the name ‘subtractive 

synthesis’) certain frequencies, altering the balance of harmonics originally present 

in the basic waveform, and creating new timbres. In the simplest form of subtractive 

synthesis the timbre of a tone generated does not vary, although filter frequency and 

pulse width are two parameters that might be varied dynamically, for example, 

resulting in a changing timbre over time. Different programmable sound generators / 

sound chips varied in the scope for selecting basic waveforms and the extent to 

which they could be filtered or not. 

Having generated a waveform, the amplitude / volume of can then be controlled 

through an envelope generator, typically allowing ADSR (Attack, Decay, Sustain, 

Release) to be manipulated, as shown in Figure 2.3.1.5. This makes it possible to 

shape the generated sound into a ‘note’, rather than just switching it on or off. The 

envelope includes specific data points controlled over a time period, through user-

defined events. Attack is the amount of time the volume envelope takes to reach its 
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maximum (peak) value from start; this is followed by decay: the amount of time the 

volume envelope takes to decrease initially, after the peak level is reached; sustain 

represents the main body of sound as the “held note”, at constant level (Holmes, 

2008). Theoretically, this may continue for an indefinite period of time, and it is the 

parameter most likely to be programmed differently for different notes. Release is 

the time the envelope takes to decrease to zero amplitude after the sustain ends 

(Holmes 2008). Therefore, an attack time of zero results in an envelope reaching its 

full value instantly, meaning a very sharp attack, while a release value of zero means 

that the sound ending will be instant as well; a longer release will mean a gradual 

fade-out, and a longer attack will mean a more gradual slower fade-in. These four 

parameters for volume dynamics were chosen to offer some simplified resemblance 

to the behaviour of many ‘real’ instruments when a note is played. 

 

Figure 2.3.1.5 Envelope - ADSR 

Different programmable sound generators / sound chips varied in their capabilities 

for note shaping via ADSR. 

Subtractive synthesis and ADSR envelope note generation were already widely used 

in analogue synthesizers (Collins, 2008a), before computer games development. 

Early sound chips implemented these recognisable capabilities, as they allow for 

quite a rich variety of sounds with relatively little processing power, as well as little 

“studio effects” that are in place today such as reverberation and delay, while there 

are no artificial space for the sounds as the tasks are processor intensive. 

Digital sound chip implementations later allowed for stable FM (Frequency 

Modulation) synthesis: a quite different approach from subtractive synthesis, which 

generates new harmonics rather than removing them. The American electronic music 
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composer John Chowning (1973) pioneered this approach during his work at 

Stanford University in 1967, and his concept was published later with a study based 

on the MUSIC V program descended from the work of Max Mathews (described 

earlier in section 2.1.1). Compared to the subtractive synthesis utilised in many of the 

early programmable sound chips, FM synthesis offers deeper sound design 

capabilities (Collins, 2008). In FM synthesis, a modulator is involved to alter the 

frequency of a basic waveform, which is referred to as the carrier, and both 

oscillations are in the audible frequency range. The resulting sound has a new 

spectrum that can be further modified subtractively with filters. Both harmonic and 

inharmonic sounds (having non-integer harmonic series ratios) can be created this 

way.  

Yamaha licensed FM synthesis from Stanford in 1974, releasing the DX synthesizers 

in the early 1980s, with the DX7 becoming a best seller (Russ, 1996), marking a 

distinctive transition from analogue to digital technology in synthesis. In addition, 

Yamaha commercially released FM sound chips for computers and gaming consoles 

from the mid 1980s as well, providing much richer sound palettes compared to the 

early programmable sound generators.  

The sound chips that were used in computer and arcade games, both in subtractive 

and later in FM synthesis, can be treated as primitive synthesizers where the number 

of channels and timbre of sounds are generally limited. The aforementioned 

waveforms, alongside random noise, are fundamental to chip music aesthetics, which 

will be explored further in Chapter 3. Different chips had a different number of 

channels or voices: the number of sounds that could be played simultaneously, which 

was a very limited number to start with. For example: a device having two voices (as 

the TIA for Atari VCS had) means it can play only two sounds at the same time 

(Martello, 2010); like a piano where one could only play two notes simultaneously. 

The Nintendo Entertainment System (NES) had five voices, while the Commodore 

64 SID chip had three voices (Collins, 2008). This does not mean that the former was 

superior to the latter, as each of them had their unique capabilities, resulting in their 

own peculiar sounds. Having multiple voices may sound superior, and it is in terms 

of allowing more notes to be played at the same time in theory, but those voices also 

needed to be flexible to be able to create different types of waveforms, and there 

were restrictions counterbalancing this. The Nintendo PSG was not able to change 
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timbre or tone qualities: the first two voices it could produce were restricted to 

square / pulse waves (with 4 pulse width settings); the third one was a triangle wave 

(with no volume control); and the fourth one was noise only (Collins, 2008). The 5th 

voice allowed for playback of low-quality digital sound samples. Because it was not 

possible to alter the timbre of any of these on a Nintendo system – no filters, the 

basics of subtractive synthesis – many of the game sounds sounded pretty much the 

same, and it took much ingenuity (section 2.3.2) to create imaginative and 

memorable game music with such a sound chip (Collins, 2008a).  

By the early 1980s, most home computers also had sound chips to take the load of 

sound generation away from their primitive CPUs and increase their capabilities. In 

the case of the Commodore 64, sound is generated on a real-time basis by the SID 

chip, designed as a primitive but nevertheless capable synthesiser. But the 

aforementioned capabilities of SID (section 2.1.2) made it a great fit for a clear 

melodic lead line on a channel, and it was possible to manipulate the sounds through 

filtering and envelope shaping on multiple channels to achieve a wide variety of 

sonic possibilities (Collins, 2008b).  

A prominent British composer of game music, Rob Hubbard, focussed on 

Commodore 64 and the SID chip, and he explained the process of creating sounds for 

it as a demanding task that involved use of a hex editor, for machine-level 

hexadecimal coding, where he coded and listened to the resulting sounds, going 

through the stages one by one, which - compared to today’s trackers and programs - 

was a tedious process (Hubbard, 2002).  

Collins writes that “Nintendo represented the peak of console audio in the 8-bit era” 

(Collins, 2008b, p. 214). In addition to this, Commodore’s release of the 64 model 

represents a different peak for gaming-centred home computing with the SID PSG, 

which contained three channels, or voices, alongside a noise generator. SID’s 

difference from other chips of the time is that each voice has the ability to select one 

of multiple basic waveforms independently, providing a richer sound palette, 

together with the capability of ring modulation, which is a type of amplitude 

modulation that takes place when two signals are multiplied, as well. SID was unique 

and it turned its composers such as Rob Hubbard, Martin Galway and Ben Daglish 

into valued people, enjoying popularity and getting features in their own right in 

magazines respected by gamers (Newman, 2017).  
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Chris Hülsbeck's SoundMonitor program is an example of a software product created 

specifically for SID, in 1986, by a game composer. It anticipated the vertical 

scrolling notation of tracker software (section 2.1.3). 

2.3.2 Limitations: how their use affected the realization of musical ideas 

Today, to create computer game audio, companies and game developers may employ 

a wide range of sources, almost without limitations. A big game release may include 

a huge orchestral score, recorded as if for a film, or at least a computer emulation of 

this. However, at the time when early computer games were being introduced during 

the 70s and 80s, the situation was very different. Developers for computer games 

(such as Jeff Minter, who wrote for Commodore 64) sometimes worked 

independently on their own. Additionally, as has been outlined above, computer 

hardware was far more limited, and options for generating sound in real time were 

rudimental at best, where they even existed, with a restricted range of notes, and 

sound choices. Furthermore, at the start of the 80s there were no dedicated computer 

programs exclusively designed for music composition purposes. Therefore, the audio 

and music had to be created by generating and mixing the sounds “by hand”, 

essentially through machine-level assembler coding for the specific devices used: a 

demanding process that required lots of patience and many hours of work. Little 

room for storing music in the games was certainly an extra limitation. Because each 

computer or console had its own properties, making them unique to work with, there 

was no general way to transfer a musical creation from one to another. This 

nevertheless resulted in each system having its distinctive sound.  

During the earlier development of sound chips, from the 70s and 80s, sound 

designers and music composers for computer games did what they could do with the 

resources they had access to, working within the multiple limitations and challenges 

which were not optional for them. Their creativity in doing so nevertheless led to 

many distinctive sonic innovations that give the games of this era their characteristic 

– now cherished – sounds. While there may have been attempts at representation of a 

‘real’ orchestral instruments, arguably the most memorable innovations stem from 

creating game music as a coding problem, exploiting the limited system memory and 

sound voices in ways that would not have been imagined in another context. 

Programmers actually boasted of their prowess in sound design, considering this. 
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Their work focused on programming, and creating sounds was part of it; therefore, 

they became composers and in some cases innovators as a result of their work for 

these devices, and it is these innovations that some in the Chiptune community 

continue to celebrate. 

In the previous section, the scope for generating sound via sound chips was outlined. 

In this section, the innovations resulting from the limitations of these sound chips 

will be explored. 

As mentioned in the previous section, each sound chip and system containing it had 

different characteristics. In the specific cases of NES and Commodore systems 

(SID), there were specific different ways to manipulate sound. The NES system’s 

sound chip had two pulse wave oscillators (or channels or voices); one triangle wave 

oscillator; one noise channel; and finally, a crude sample channel. Each of the sound 

channels was locked to these specific sounds and the programmers had almost no 

choices for altering them, which explains the similarity of the sounds and music 

created for NES games on this device. The Commodore 64 sound chip SID, in 

contrast, had three oscillators, each of which could select from four waveforms, 

individually, together with a filter as well as ADSR controls (section 2.3.1), together 

with ring modulation. In Amiga 500 systems, four hardware-mixed channels were 

available, in 8-bit PCM, and each of these had their own level of volume and sample 

rate. In the case of Game Boy, the primary tool being used in today’s Chiptune 

scene, parallels NES: there are four sound channels: two pulse wave channels, a 

programmable wave table (crude sampler) and a noise generator. 

Both when the audio for computer games was being created initially during the late 

1970s and 1980s, as well as during the time of the Demoscene during the 1990s, 

audio programmers and composers came up with a wide range of novel and creative 

methods to expand the musical capabilities of the limited devices that were made 

available to them. Carlsson (2010) suggests classifying these limitations into the 

following categories:  

● Timbre (the tone color, character, tone quality of each sound);  

● Polyphony (the number of voices that could be played at the same time);  

● Limited memory and storage capabilities that were available in a machine;  

● External factors (processor speed and video display frame-rate). 
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Processors at the time weren’t powerful: in addition to limited ability to represent 

numbers and address memory, they were slow, with clock speeds of the orders of 

MHz rather than the thousand-fold faster GHz typical at the time of writing this 

thesis. This led to the development of the co-processors, including a specialised 

‘chip’ or chip partition that would handle sound generation, to avoid overloading the 

main general-purpose processor. When these sound chips were originally being used, 

there were no hard drives, rewriteable flash memory storage, or widely-accessible 

networks.  

There were only a handful of timbral options available, and a limited number of 

voices, which consisted of these basic waveforms. The process was not only about 

using the sine, square and triangle waves and noise. Discussing the limitations in 

terms of rhythm, pitch and tempo, composers had to make choices among these 

sounds as – depending on the particular chip they were using – they could not play 

them all simultaneously, which meant that creating relatively simple musical chords 

would technically require coming up with ways of going beyond the limitations 

presented.  

How to invent richer sounds? How would you handle the fact that the voices that 

could be played at the same time have to be limited? These prompted the novel 

methods composers / audio programmers had to come up with. Rather than just using 

what was available, they developed and exploited “audio illusions” (Kummen, 2018), 

and new methods: sometimes knowingly, sometimes seemingly by trial and error.  

An example of the methods used to broaden the limited sound palette was flanging 

(Akesson, 2011), an audio effect that involves playing and mixing two initially 

identical sounds at the same time, where one of the signals is delayed and detuned 

periodically, usually in time periods shorter than around twenty milliseconds.  

Multiplication of the number of sounds available was also possible by altering the 

parameters in a sound chip quickly. Some possibilities for individual voices include 

manipulations such as vibrato, pulse width modulation and glide for a change of tone 

color. Rapid modification of parameters, for example, involves going rapidly from 

square wave to noise channel, and then back and forth between them, with different 

frequencies. Doing that on a rhythmical basis, at the effect range of frequencies, 

would result in multiple sequences of different sounds (Akesson, 2011).  
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Limited number of voices also means limited amount of pitches. Toggling rapidly 

between the sounds available, rather than only using few notes, could also result in a 

number of options, helping composers go further beyond. Multiplication of a 

fundamental frequency by an integer could help achieve a richer range of sounds 

although it was possible to work with limited set of pitches (Akesson, 2011). Adding 

several notes for low or high register of sounds, with altered pitch content and 

various tone qualities, also helped achieve “ornamentations” in chip music in this 

context. Assigning drum and bass tasks to one channel for example, was also a 

common method, going from low to high frequencies (Akesson, 2011).  

Discussing the limitations in terms of polyphony, which was quite central to the chip 

music of the 1980s, there were, again, a limited number of oscillators (channels or 

voices). As mentioned above, each sound chip had its own characteristics and 

properties, but typically, there were several channels available only. In some cases, it 

was possible to play only one sound in a channel. Implementation of procedures 

involving fast-paced change of characteristics is utilised in this case as well, for 

instance by re-using a channel quickly (Akesson, 2011). One of the most basic 

methods to employ in gaming music and later Chiptunes in this context is to shift 

from one sound to another very quickly to create an impact of a larger spectrum of 

sounds, which is called arpeggiation (Kummen, 2018), where programmers would 

arpeggiate between multiple pitches to create a harmony, chords, in order to take the 

load away from the channels, freeing them up for reuse. Multiple sounds would be 

placed on one channel to emulate chord-like sounds, and percussive effects were 

often created through the noise channels. This way, a richer harmony was created 

simply through fast-paced toggles between several notes. This technique became one 

of the defining characters in Chiptune compositions. It is reminiscent of the tremolo 

effect in this sense with such rapid changes between sounds (Akesson, 2011). 

Additional methods included envelope alterations, changing the attack, decay, 

sustain and release properties of a sound, and the “gaps” would be filled with 

“softer” sounds in between the main melodies. Crude artificial reverberation - where 

a part being played is duplicated behind the original sound - was another method, and 

the reverb section could have variations in terms of pitch and rhythm. 

In addition to the channel limitations, constraints were there in terms of memory, 

(Carlsson, 2010): there was not much RAM available because it was prohibitively 
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expensive at the time. This created severe restrictions on using digital audio samples, 

for example (NES), or mimicking them by exploiting bugs that generated audible 

clicks (SID). It also had a defining effect on the way that melodies could be stored to 

be played back via triggering the sound chip. The CPU had a determining role in 

terms of a composer’s access to the sound chip, while the limited amount of storage 

and memory available forced audio programmers to come up with new methods, 

specifically including use of loops and repetitions. As a result, passages of melodies 

being played repeatedly, with endless loops, became another defining characteristic 

of the computer games of the 1980s. These patterns and repetitions, coupled with the 

limited polyphony, would be placed in an arbitrary way through the game as it was 

played. Availability of only a few kilobytes of storage meant that the space would 

have to be shared between the graphics and music, which meant that little was given 

for music. Loops, for this reason, needed to have subtle variations. This also resulted 

in simplicity in terms of the structure and melody. Composer had to “steal” space 

from the other available channels (Paul, 2014). This also influenced the dynamics 

and textural aspects of the compositions. Another technique to overcome such 

constraints was looping: 

Typically, each song had three separate instrumental sounds (one for each channel), and each 

of these was made up of a list of patterns (sequences) in the order in which they were to be 

played. The code would then refer to specific sections of the module, which were called upon 

when necessary, reducing the need to repeat coding and thus save valuable space. This 

module format, emulated by other composers, lent itself well to looping. Despite the fact that 

looping was often a result of technological constraint, there were many different approaches 

to the loop in 8-bit games. “ (Collins, 2008b, p. 218)” 

Therefore, it can be suggested that the audio programmers - working on machines 

such as NES, Commodore 64 and Amiga and more - turned themselves into 

composers by coming up with their own methods for making music, pushing the 

boundaries of what was available to them. They not only showed prowess in 

programming, but they also undertook hours and days of efforts to come up with the 

techniques that would initially serve as workarounds for game audio, but which 

actually turned into some of the elements that have come to define what is now 

called Chiptunes. Arpeggiations are an additional one of these elements, and despite 

the later elimination of limitations that forced composers to sweep arpeggiate 

between the notes to imitate chord-like sounds, these still can be observed in today’s 
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Chiptune compositions (Kummen, 2018). In summary: there were limited options 

available “inside the box”, and the audio programmers made the most of what they 

had inside their boxes, creating music inside the box, by thinking outside of the box.  

Currently, Gameboy and trackers are a huge part of the Chiptune music and the self-

imposed limitations can be discussed specifically for these platforms, in addition to 

the existing use of “obsolete hardware”. For this reason, it was important to touch 

upon Game Boy and tracker capabilities, in the specific context of Nanoloop and 

LSDj previously. 
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 CREATING INSIDE THE BOX 

As mentioned earlier, “Creating Inside the Box” is a word play that refers to the 

commonly used phrase “thinking outside the box” as a way of describing innovation 

and creativity. Here, my purpose is to investigate the exact opposite: the value of 

deliberately chosen limitation for stimulating musical creativity, and the value of 

creating a ‘virtual box’ to inspire such creativity through technical limitation. 

This is not the first time “thinking inside the box” is used to describe creativity of 

limitations. For example, multimedia artist Phil Hansen (2013) delivered a TED Talk 

on the subject of how limitations can make one creative and he says that “Embracing 

the limitation can actually drive creativity … We need to first be limited in order to 

become limitless” (Torgovnick, 2013, pp. 3).  

As mentioned in the introduction to this thesis, self-imposing limitations in music is 

not something new. Stravinsky, for example, “imposed many different kinds of 

constraints, obstacles, and limits upon his field of composition action” (Gibbons, 

2015, pp. 4). Another example is ambient music composer Brian Eno who 

deliberately limits himself in creative projects (McDowell, 2011). Limitations in this 

case can be in the form of time, deadlines, financial limitations or deliberately 

limiting options. American jazz guitarist Mick Goodrick (1987) makes suggestions 

on how this works. For instance, using one finger on one string for improvisation, 

and then repeating this for a while, and then following it with another finger on a 

different string. This way, it helps the guitar player to become more knowledgeable 

about their instrument through a one step at a time approach (Goodrick, 1987). 

Through this process, a performer can discover more about their instrument; and a 

composer can discover more about the medium in which they have chosen work. 

Crucially, deliberate limitations create a focus on what to create, rather than on what 

to create with.  

In the very specific case of Chiptunes, there is an interesting parallel between 

Chiptunes and visual arts with the following two quotations:   
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By deliberately restricting the colours and shapes that he used in his work, Mondrian was 

able to create a style epitomized by its variations on a theme. … Mondrian found freedom in 

limitation; much as how the rules of meter and rhyme in formal poetry set out guidelines 

within which one had to work harder to express things in the ways that were allowed, 

Mondrian’s self-constraints forced him to exert a much stronger degree of creativity than he 

would have required if he could just have done anything…(Rosenbaum, 2012, pp. 8) 

The parallel with videogames is again apparent; while at first the limitations on games were 

technological whereas visual art was limited more by tradition, once it was possible for 

videogame composers to create any sounds they wanted to, creating chiptunes suddenly 

became a choice that carried extra significance precisely because of how it shrank the field of 

potential into something that made the artist’s decisions orders of magnitudes more 

meaningful. (Rosenbaum, 2012, pp. 16.) 

Rossenbaum (2012) also elaborates on the parallels with Pixel Art, while there is also 

an important distinction to make. All performers and their instruments have 

limitations – a violinist would find it very difficult to play more than two notes at a 

time by bow, and could not play for hours at a time. What’s being considered here is 

different: the value of playing on one string only, for example: choosing limitations 

that are deliberately well within any real, physical limitations that are beyond our 

control.  

In the specific context of Chiptunes, limitations play a central role in creativity, both 

historically and at the present time. The purpose of this Chapter is to investigate this 

central role. Based on literature sources and new interviews carried out for this 

thesis, we focus first (section 3.1) on the different ways that Chiptune musicians 

value these limitations, and we provide a classification based on individual and 

community values. The limitations in sounds available were already identified as 

being so important that these are discussed in a separate section (section 3.2) that 

follows. 

 Does Chiptune Exemplify The Value Of Limitations For Creativity? 

As explained above, the idea that limitations can stimulate creativity is not new, but 

Chiptune is a specific context within which to explore it. Part of this work (section 

2.3.2) summarizes how real hardware limitations created innovative and iconic 

computer game music. Now the focus goes beyond: why would others consciously 

adopt such limitations, and what value does this have for them?  
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It is worth briefly exploring the concept of creative value before delving further into 

the value of limitations in the context of Chiptunes. Creativity is associated with 

inventiveness. Chiptunes involve reinvention in terms of reappropriation (Carlsson, 

2010) through repurposing obsolete hardware, something that has been stressed by 

the Chiptune artists featured in the Reformat the Planet (2008) and Europe in 8-Bits 

(2013) documentaries as well. The way that creativity is judged may change from 

time to time and person to person, and it might involve investigations into creative 

people, while the criteria for judging creative values may change over time, 

alongside contextual changes (Harrington, 2018). On this issue, the following 

solution is suggested: 

This is how things are right now, this is how we believe things were in the past, this is how 

things have changed, and these are the processes and factors, including what may have been 

changes in the criteria used, which we think may have brought about these changes. 

Furthermore, because we view creativity as a contextually embedded phenomenon and 

because contexts change over time, we are eager to see what comes next and how it relates to 

what has come before. (Harrington, 2018, p. 118) 

In the context of chip music, I chose to interview creators of Chiptunes with different 

backgrounds and musical goals, representing the many different styles and 

approaches that are possible in Chiptune. In my case, the differences do not involve 

time since my respondents are all contemporary artists. Generational differences 

were previously discussed by Kummen (2018), while my focus is specifically on 

limitations as a tool for creativity and the value of these limitations, in particular as 

expressed by those musicians I interviewed. 

Technological advancements have gradually eliminated technical limitations such 

that today we can see there are video game sounds that are created completely by 

huge symphony orchestras (Collins, 2008a). The Chiptune scene evolved in a 

completely different direction, valuing limitations, as a community that learns 

together. This can also be said of the original Demosceners who shared and learned 

from each other although this was much more competitive. The limitations we refer 

to here were not self-imposed or a choice in 1970s and 1980s game audio, whereas 

now they can be, as chosen in different ways by all of the musicians that I 

interviewed. 
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Chiptune compositions are no longer made with obsolete hardware or trackers only. 

Today, there are many options to create Chiptunes such as emulation and DAWs 

(Kummen, 2018). The limitations of the original hardware resulted in characteristic 

sounds: now, these very basic waveforms and effects are at the center of Chiptunes, 

regardless of the tools used to create chip music:  

The artistic freedom, based on the technological constraints of old chips, has, however, 

produced ‘bleepy’ music that sounds very different from the songs of the 1980s’ video 

games, as today’s composers are influenced by more contemporary (Carlsson, 2008, p. 153).  

Chiptuners using Game Boys engage in “hacking”, in a way; defining limits, then 

pushing against them. Hacking, hacker culture, inspires creation: in other words, 

there is a sense of playfulness, a kind of creativity that involves reappropriation, 

repurposing the devices in ways that defies their original production intention and 

turning them into something what individuals want. Today, Game Boy (section 

2.2.1) exemplifies this type of creativity and it is the main medium associated with 

chip music, including for reasons of portability and affordability. 

Harrington (2018) emphasizes that the context for creativity changes over time. 

Judged against the possibilities for music creation of a contemporary laptop and 

DAW, the PSGs available in the early 1990s are objectively incredibly limited. 

However, at the time they were quite new, and exciting as a result, and dedicated 

programmers/composers were prepared to invest time learning machine code to 

make them play sounds. To make music with early computers, the pioneers had to 

work with their limitations. Now, Chiptune musicians can appreciate the discipline of 

working with such limited hardware and the traditions that evolved as a result 

without having to learn to code hexadecimal, directly for a machine. 

3.1.1 Classifying the creative value of Chiptune 

Based on the interviews with Chiptune musicians covered in this chapter, and the 

different themes that emerge, I propose a classification for the different ways in 

which the limitations of Chiptune might be valued. This classification involves two 

categories: individual values and community values.  

The first individual value I consider is generative value: helping to create something 

that did not exist before. Linked with this is the idea of productivity value: being able 

to create more or better in a certain context than otherwise. Separate from the music 
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that is produced, but nevertheless important to some of its creators is the idea that the 

technical challenge of creating Chiptune has its own value. Finally, in this section I 

include performance value: as something that enhances the presentation of a creative 

work. These are individual values since Chiptune musicians primarily, but not 

exclusively, compose and perform on their own.  

Nevertheless, Chiptune musicians also identify values that are linked with 

community. One in particular is the educational value and a contemporary focus on 

sharing knowledge within communities that make such music. Linked with this, but 

more from an earlier time is a value associated with peer esteem; as historically 

exemplified by the competitive Demoscene. Whether competitive or supportive, 

there is also a value identified with belonging to a community.  

An additional value stands out that does not really fit with either of these categories, 

but which is nevertheless important to Chiptune musicians. This is that it is fun for 

them to create music in this way, whatever this means for them. 

There is also an aesthetic value of the limited sounds associated with Chiptune. This 

category is so central and so important that it is covered in a separate section (3.2). 

3.1.2 Interviews with Chiptune musicians on the creative value of limitations 

Contemporary examples for creativity stimulated by limitations in the specific 

context of Chiptunes can be seen in both of the documentaries Reformat the Planet 

(2008) and Europe in 8bits (2013). Haeyoung Kim, for example, whose stage name 

is Bubblyfish, studied in Berklee College of Music and she discovered Chiptunes 

during her studies on electronic music: 

When I first heard about making music with a Game Boy, I thought it was a great, 

nontraditional way of making music. "Classical piano is great, but it's someone else's music, 

and I wanted to create my own," she said. "I wrote a piece for the Game Boy and tried to 

transpose it to piano, but I was only somewhat successful. It sounded a lot better on the Game 

Boy (Scheraga, 2007) 

Bubblyfish says, in the interview cited, that for her the Game Boy is a performance 

instrument. Therefore, in terms of our classification, it has a performance value for 

her; it also has a generative value, allowing her to create in her own way, with 

different limitations - deliberately chosen - to those implied by the classical piano she 

was trained in.  
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Keiji Yamagishi was originally a video game composer, who composed the music 

for the game Ninja Gaiden (1988) among others. He has also worked in the Chiptune 

field and says: 

It’s difficult not having any limitations. I feel like I was being tested… It’s an interesting 

concept – having technological limitations could actually make you feel less pressured to 

outdo other artists or create something incredible – it gives you a sense of focus. This 

familiarity would understandably benefit both composers and listeners (Webster, 2016, pp. 4) 

In terms of our classification, the value is generative, allowing him to create, but also 

productive in allowing him to create more. A pattern emerges: Chiptune musicians 

defy the availability of too many possibilities, suggesting that this may even cause 

writer’s block (Kapusta, 2017). It exemplifies a reaction against the approach of “too 

much”, (Carlsson, 2010) becoming available with the advent of technology and 

commercialist initiatives. In this regard, Vancouver-based prominent Chiptune artist 

Bryface says: 

 … as I started writing music in this style [Chiptunes] I oddly found myself being more 

productive and creative; it turns out that these very limitations allowed me to settle upon 

creative decisions quickly. With chip music there is of course a certain nostalgia that evokes 

the simpler days of childhood. But to me, it’s always been more about these sounds having a 

certain unadulterated rawness and bite to them that I really like (Kapusta, 2017, pp. 9-10) 

Bryface almost spells out the classification I propose: Chiptune’s limitations have a 

generative and productivity value, as well as the aesthetics value that is covered in 

the next section. 

So far, the values highlighted by Chiptune musicians in previous work cited in this 

chapter have been individual ones. We now turn to the interviews I carried out, 

which were explicitly focused on the value that Chiptune’s limitations have for 

composers and performers working today.  

The first question I asked in this context was, “What specific value do the limitations 

of Chiptune hardware and software have for you? Why do you think musicians 

deliberately choose such limitations now, when they don’t have to?” Random Input 

says: 

Limitation of its data size imposes patterns which lead to instantly recognizable tunes. 

Limitation defines a subset of what is possible. It is raw and it sounds raw. It is a break point 

in music culture. Advancement level of computer technology imposed a music style that 

reflected the spirit of a certain period. In design, limitation is not an obstacle, it is a necessity 
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to develop a method. Although the period that is reflected by Chiptune music has passed we 

still have motivations to use this delimiting tool set. We have new influences and so new 

interactions that lead to wide range of possibilities which is fun to explore.  

While his focus is more on the sounds themselves, this response highlights the 

necessity of limitations in order to create: that they have generative and productivity 

value. He also explicitly mentions that it is fun to explore: to literally “play” this 

music. 

Arottenbit’s initial response to my question almost seems contradictory compared to 

other interviewees:  

It's not about the sounds, it's not about the aesthetics. Composing on game boys is a big 

challenge against yourself and their technical limitations. Trying to make the consoles sound 

like real music instruments, pushing everything a step [further] and experimenting a lot in 

every new track you compose. It's an unique approach to music composition and I love it. 

He appears uninterested in the specific limitations of Chiptune sounds, and says that 

he wants to make them sound like real instruments. In this, he nevertheless highlights 

the value of the technical challenge presented by working in this medium, which in 

some ways I argue is both generative and productive. Clearly, based on the 

performance I saw, there is definitely a performance value for him. Moreover, this 

performance showcased a blistering range of hardcore 8-bit sounds: these clearly 

have some value for him. 

Tonylight also values limitations for his music: 

Limitations are nice because you can focus on music instead of parameter, 4 channel is ok for 

to make techno music, device is portable and killer sound. Also using a game boy on stage 

make people more surprise, the shift people do thinking about you playing with a game boy, 

help musician to reach more [audience]. Sadly this approach [remains] in the nerd/freak side 

of creativity. 

Clearly for Tonylight, the value is generative: rather than waste time selecting from a 

limitless range of sounds, he deliberately limits his sound palette to avoid this 

distraction and to save brain energy for creating. Moreover, there is performance 

value for him as well in terms of attracting a wider audience his music would not 

connect with otherwise. 
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According to Disasterpeace, limitations remove various “axes of friction” (such as 

recording, production), allowing one to focus more on composition. For him as well, 

there is a generative value in this. 

While Berk Ozdemir focuses on the limited palette of sounds, he also emphasizes the 

importance of compositional element of melody, harmony and rhythm in Chiptune: 

Having only a couple of voices and basic waveforms. By the time composers found many 

interesting ways of tweaking this to solve the problems like generating chords using fast 

arpeggios. I think that the lack of variety in timbre also results in focusing more on the 

compositional elements such as melody, harmony and rhythm. I think there are two reasons 

why people choose to work with it; first, it sounds awesome, and as I said, you need to 

express your ideas thinking with for example 4 lines of melody, which is very fun to work 

with. Composing for a chip is a challenging way of making music, but it also teaches how to 

solve problems while transferring the musical ideas happening into the brain to the machine. 

In other words, the lack of variety in sounds for him is generative, and it is also fun. 

He is also the first of my respondents to mention the educational value of composing 

with deliberately chosen limitations.  

Awesome Force also emphasizes the educational value of limitations, as well as their 

generative value for creativity:  

It is very easy to get stuck on a song and then go buy or download a thing to write it for you, 

be it a new overdrive guitar pedal, a new software plug in that automates tone sequences, etc. 

With chiptune what you see is what you get. 3, maybe 4 or 5 channels of sounds all at once. 

The original Super Mario Bros. music cuts a channel or two out while you jump, throw a fire 

ball, or do any special action, but you don't remember the song cutting out. That's 

musicianship and an incredible lesson of doing so much with very little. 

The choices available in Chiptune are limited; the options seem crude by today’s 

standards, yet as with my other interviewees, Awesome Force recognizes that they 

have value. 

Roel Heerspink from xyce focuses on the limited sounds. He sees the value of 

limitations in Chiptunes as generative, “as a way of forcing one to be creative and 

invent new sounds, instead of using a preset and tweak it a little, or using 3/4 

channels to get as much sound out as one can”. The other half of xyce, Tom Offringa 

says: “It’s fun to work with something limiting and still push the limits. The 

challenge is awesome, especially when the quest succeeds.” For him, the value of 
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limitations in Chiptune is that it inspires discovery, almost as if playing a computer 

game and completing a new level, along with the associated technical challenge. 

Asked about the limitations in Chiptunes, Kubbi makes a comparison between a 

listener’s perspective and an artist’s perspective for the Chiptune sounds, and he says 

the following:  

Working within the limitations of the Chiptune tends to bring forth interesting approaches to 

giving the sound depth. Tracker tricks, modding, unconventional ways to use the software 

and hardware is an essential part of the chiptune sound. Perhaps the hardest part is making 

music that doesn't sound like anyone else's since you're 100% working with the same sounds 

and tools, given it's the same console. For the untrained ear, many chip artists may therefore 

sound very similar. For those familiar with the hardware and software though, the music will 

have a whole different meaning. Knowing the technical specs of a Game Boy certainly helps 

to appreciate the work of e.g Trey Frey cause no one thought a couple of DMGs could sound 

like that. So there becomes this element of exploring the technology and pushing it to its 

limits. This is from the listener's perspective though.  

Kubbi recognizes that there is an inherent technical challenge in working this area: 

that sounds are limited and common to everyone working in this area. Hence, there is 

an additional challenge to innovate, and to create a distinctive voice in Chiptune. 

Nevertheless, this can be an additional inspiration. He also highlights an educational 

possibility, the sonic possibilities of PSGs are so limited that it is possible to grasp 

them completely in a way that is no longer imaginable with a contemporary DAW:  

From the perspective of the artist the case is quite different… Limitations is probably a key 

element to writing a song. A feeling of overcoming the technology to create good music. It is 

the context that has made good music great since forever. The Beatles had four tracks of tape 

they utilized to its fullest for their creative vision. The Chiptune artists has 4 sound channels 

to push everything their music needs into. It is very difficult for me to say anything about the 

reason for all this, but we get creative when we have a "problem". If we have every sample 

and instrument in the world at the ready and all we have to do is select one, chances are we 

are going to spend way too long deciding and perhaps even feel demotivated by it. 

Limitations sometimes just help us focus on what is important. 

For Kubbi, Chiptune has a generative value: he would rather use his finite energy to 

create music than choose between endless presets. Limitations provide focus, a 

theme that emerges from almost every answer to my interview questions. 

I then asked my interviewees a much more general question, about what inspires 

them to make Chiptune music at all. Despite the different platforms and approaches 
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employed by each different musician, there are common motives and sources of 

inspiration shared by the communities, and their answers fall into two distinct 

groups. The first group focuses on the sounds themselves (which we cover in more 

detail in section 3.2). Random Input refers to the rawness of sounds and the moods 

and feel they evoke: 

In terms of melody Chiptune is my favourite style. Raw tones empowers melody, makes the 

overall mood very energetic. Deep, dark, atmospheric or harsh, hard, erroneous moods are 

relatively less explored areas in this genre. The playground that these areas offer is what 

inspires me. 

Arottenbit is inspired by a wide range of sources in his music: 

I'm a live sound engineer and I see lots of good shows almost every day of my week. I take 

what touches me the most and I try to include it in my shows. From the heaviness of Sludge 

Metal, the fury and chaos of hardcore punk, to the dizzy beats of techno afterparties. 

Disasterpeace is inspired by “the immediacy of creation, the focus on contrapuntal 

writing, how it can inhabit any genre.” Berk Ozdemir’s inspiration is fuelled by the 

sounds themselves in that his response is: “The sound of it. I love playing melodies 

with a buzzed square wave.”  

Roel Heerspink says:  

I am a melody guy, and chiptune lends itself well for melodies. Also a big fan of electronic 

music in general (not popular EDM though), and making kick ass basslines/instruments is 

awesome to do. And to hear a chiptune musician create a fantastic sound, melody, anything 

inspires me a lot to create something like that too. 

As with Random Input, Tom Offringa focuses on the sounds and moods as well: 

It’s about being able to recreate all these different vibes and ‘instrument’-like sounds that can 

create such different moods and types of music even though all sounding similar in some 

way. An outsider/leek would all categorize the sounds in the same way, while I can hear 

classical melancholic sounds, pop, metal, voice-like sounds, etc. 

The second group of respondents focuses on values that go beyond the individual. 

Awesome Force focuses on the community, and the collaborative approach in there:  

The community. I grew up listening to skate punk, and even played the drums in a post-

hardcore band. The communities there were very cut-throat... everyone seemed to be fighting 

for the spotlight. In chiptune, everyone is there to have fun, write and perform good tunes, 

and meet/learn from one another. It is awesomely positive, and that's why I have stuck 

around for so long. 
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He highlights the potentially negative value of competition in certain fields, while 

finding that Chiptune can be a very supportive community with additional 

educational value.  

As with Awesome Force, Kubbi also refers to the value of belonging to a community 

in this context:  

The community has always been extremely kind to me. There is no greater privilege to me 

than the freedom of travel, but chiptune has in many ways expanded on that. I now feel like I 

have a part of my family in most countries in the world. I absolutely love the chip scene for 

its values and great sense of community. The active members of the chip scene take care of 

each other on a human and artistic level. We let ourselves inspire not so much by popularity 

but by accomplishment and creativity, even of those who might have just released their first 

songs. This is perhaps the biggest thing about chiptune that inspires me. A sense of being on 

the forefront of artistic globalization with this funky idea of how music can be created on the 

most low tech machines then spread with the most state of the art communication technology 

(being very much based on Bandcamp, Discord, Facebook, forums etc). 

The question we asked at the start of this section was “Does Chiptune Exemplify The 

Value Of Limitations For Creativity?” The message from those Chiptune musicians I 

interviewed is clear: the limitations inspire them. When asked “What specific value 

do the limitations of Chiptune hardware and software have for you?”, the response is 

overwhelmingly that these limitations have both generative and creative and 

productive value, helping them to create new music and to produce more of it that 

they value. The answers to the following question, “What inspires you about making 

Chiptune music?” were in some ways unexpected. One group of respondents clearly 

focuses on the sounds, which is the subject of the next section 3.2. But for two 

interviewees highlight that their central inspiration appears to be the community that 

has grown up around Chiptune music itself. Other values are highlighted, for 

example, education. But we can now be more specific about the ways in which 

limitations inspire; not just that they are inspirational. 

 Aesthetics: More About The Chiptune Sounds Themselves 

Sounds created with the early programmable chips or inspired by them have a unique 

aesthetic appeal, both for those who are nostalgic and for newcomers today. It can be 

suggested that when the early video games were being created, aesthetics were not 

really a priority, considering that sound in games overall was not a priority (Collins, 
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2008a). This was due in part to the limitations of the hardware for creating music, 

and the people creating the sounds for these games were also not exclusively 

employed to create these sounds. Their concern was rather to overcome the memory 

limitations, while still achieving diverse sounds with what they had. Nevertheless, it 

is important to recognize that, at the time, these sounds were new, and even being 

able to create them at all was inherently exciting. These early creators may not have 

had much choice about sounds but being able to create this way at all was new. 

Sound chips / PSGs have their signature unique sounds (overviewed in section 2.3.1) 

and there are also technologies and platforms that can imitate these sounds 

(Polymeropoulou, 2014). While there are controversies both in the literature and in 

the community over the extent to which emulations, for example, can remain true to 

the original chip sounds, the discussion here in this section focuses on the sounds 

defining Chiptunes and their value for composers, rather than how they are produced. 

Sounds characterizing chip music are basic waveforms (e.g. sine wave, triangle 

wave, pulse wave, square wave, sawtooth wave) and white noise, which were 

explained in detail in the Technical Aspects section 2.3.1. Chiptune sounds are quite 

distinct and can be loud, drawing one’s attention in a way that one is unable to ignore 

them. 

Even if Chiptune music is mostly associated with uplifting music due to the fast 

tempo nature that is mainly a result of limitations as well, Chiptune sounds can well 

be used to create different types of music, including Shoegaze, in the case of the 

Depreciation Guild, or more experimental approaches such as Disasterpeace (Jarman, 

2016). Such a simple palette of sounds achieving a number of compositional and 

genre-wise results also suggests that the chip sounds themselves have an aesthetic 

value, in addition to their aesthetic appeal for artists and listeners of such music. 

Before delving further into the aesthetic approaches central to Chiptunes, it would be 

good to discuss aesthetic value. How do these simplistic sounds have aesthetic value? 

One definition of aesthetic value is as follows: 

Aesthetic value is the value that an object, event or state of affairs (most paradigmatically an 

art work or the natural environment) possesses in virtue of its capacity to elicit 

pleasure(positive value) or displeasure (negative value) when appreciated or experienced 

aesthetically (Meskin & Plato, 2014). 



63 

Chiptune aesthetics can also be associated with the limitations posed by the devices 

used to create such music. In this sense, the early PSGs and the emulators that imitate 

them today, with all their limitations, are instruments themselves, while the “bleeps 

bloops” they generate can be used to create complex and deeper productions. 

Devices were rather treated as machines that would be used for commercial purposes 

(Collins, 2008a). Creating sounds was a slow and challenging process. More and 

more methods and tools have been introduced to achieve the aesthetic and sonic 

quality of chip sounds, through emulation and some of the emulators are marketed 

and promoted with an emphasis on achieving the closest possible sound to the 

original sound chips. This suggests that the early PSGs have a peculiar tone quality 

that has a special value, i.e.; they have their very own timbres and dynamics. Music 

created with these sounds can be associated with the video games themselves, 

meaning that they have a cultural value, but also, mass production of devices and 

emulators or software to achieve their very unique sonic qualities suggests that they 

also have created an aesthetic appeal, as a result of the aesthetic value of these 

sounds. Today, aesthetics results are being achieved with this technology or by 

reinventing this technology or simply by using platforms that imitate sounds created 

with such technologies, as well as repurposing and hacking devices like Game Boys, 

suggesting a parallel with another art form, glitch art, where repurposed creations, 

sometimes failures, can have an aesthetic value (Cascone, 2000). 

There are also efforts to preserve sounds created with chips (SanderFocus, 2009). 

These efforts involve “digital museums”, websites preserving the music created with 

some of the early PSGs, including the Amiga Music Preservation Project which was 

launched 2000 and exists to date. In fact, 8bit-music preservation can function like an 

effort by a museum to protect ancient objects or artistic work. This reveals that the 

aesthetic quality of these sounds have a historical and artistic value. Therefore, the 

aesthetic value is considered by some to be so big that the sounds are treated like real 

historical, physical artifacts.  

But why does anyone care? Bleeps and bloops are now an artistic choice by Chiptune 

musicians, not a necessity resulting from the obsolete hardware technologies. My 

research suggests that Chiptune musicians embrace these sounds in many ways. 

Respondents to my interview were asked “What inspires you about Chiptune sounds 

specifically? What’s the ‘aesthetic value’ of Chiptune for you?”. Random Input says 
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“it is the raw, saturated, unnatural tones, playful and energetic mood and overall 

harmony”. There is also a notable focus on the composition and melody, where 

Chiptunes can be associated with minimal electronic music. Roel Heerspink stands 

on the same line with Random Input in terms of the pureness and rawness of sounds, 

suggesting that “melodies are pure and hardware limitations make you creative, just 

like the sound overall”. For this, Tonylight says: 

 I was fascinated by the device Game Boy and Nanoloop software. I found the combo a killer 

live set and music composition tool. I like minimal electronic music with a deep and soul 

feel. If I think if Chiptunes, I imagine music with lot of notes and melody going all the time 

mostly done with LSDJ on a Game Boy classic. This is not my favorite style of music, but I 

can enjoy anyway at the party. 

For Disasterpeace, the aesthetic value is in both a nostalgic connection to youth and 

the “simplicity of the form”, referring to the composition. Additionally, there is a 

focus on the timbre of instruments in the case of Awesome Force, saying that he 

enjoys the timbre of the instruments; the very logical, basic, mathematical feelings 

they invoke to the listener also excites and inspires him: “It is almost as if Chiptune 

and the basic waveforms of its instruments (sine, triangle, square, noise, and random) 

reduce music to its most primal form.”  

Tom Offringa from xyce emphasizes the emotional resonance of these sounds: 

It’s about being able to recreate all these different vibes and ‘instrument’-like sounds that can 

create such different moods and types of music even though all sounding similar in some 

way. An outsider/leek would all categorize the sounds in the same way, while I can hear 

classical melancholic sounds, pop, metal, voice-like sounds, etc. 

Kubbi also touches upon the chip scene existence as something independent from the 

nostalgia aspect for game audio, while mentioning a couple of reminders and a focus 

on the melody, Kubbi says:  

The simplicity of the sounds (basic waveforms etc) gives the genre a certain focus on the 

music itself. The melodies, arrangement, songwriting, that's what's in the centre. I also think 

the sounds bring out something special in the user. Maybe it reminds him of the music that 

was common on the console. The nostalgia factor seems to always be important when talking 

of the Chiptune sound. However, it is not what has the Aesthetic value, because within the 

scene it is not something we often like to mention. The chip scene that I know tries to detach 

itself from the video game nostalgia relation. To me, the Aesthetic Value of chip is much 

rather in how they can push great musical ideas and production through such a limiting 

format. The melodies, the song structures, the genres influencing the song and how they get 
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past the technological barriers to realise their music. That's what I feel people talk about the 

most. 

Among the respondents Berk Ozdemir approaches aesthetics in terms of nostalgia 

and says: “I think mostly my childhood memories. I used to play my Famicom clone 

and Game Boy Color a lot; and my memory is full of the melodies and sound effects 

from these machines. I love the sound of it.” 

So far, the interview answers seem equally split in focus between timbre and notes. 

Two of my respondents also mention nostalgia, while one, Kubbi, also says that 

Chiptune scene especially tries to dissociate itself from nostalgia, something he also 

suggests in his thesis (Kummen, 2018). There is a value in associating what one does 

with past memories, while the aesthetic appeal of Chiptunes goes beyond nostalgia as 

suggested with other responses as well. There are also a group of people who 

appreciate the machines themselves in terms of the “purity” of sounds, the rawness 

of sounds generated by chips and they are referred to as the “purists” (Kummen, 

2018). Therefore, commercial emulators sometimes have disclaimers such as “Keep 

in mind that sound emulation can never be 100%, mostly because the low-grade 

hardware used in Game Boys adds some characteristic noise”.  

Some of my respondents are users of software mimicking Chiptune sounds and it is 

indicated that the main appeal for them has to do with the sounds themselves in terms 

of the aesthetics, rather than solely the machines or nostalgia. There is also a focus 

on the feel associated with these sounds and compositions made with them, in 

addition to the primal rawness of the sounds themselves. Additionally, “There is 

aesthetic value in pushing the limits of the chiptune hardware and the way it affects 

the musical content” (Kummen, 2018, p. 16). 

There can be also associations with video game music in terms of sound aesthetics 

but now, there are stylistic choices about using these sounds. In other words, it is 

independent from the gaming context today. The unique sonic characteristics of the 

devices used and the way in which they are controlled form an integral part of the 

identity that is shared by Chiptune musicians and performers. 
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 CONCLUSIONS 

The purpose of this thesis was to investigate Chiptune music and those who create it 

with a specific focus on the aesthetic and creative value of the technological 

limitations that define it. Why is it of interest, to them and potentially to others? 

What motivated such creators, and seemingly continues to motivate them? In this, 

my thesis differs from other works published in this field to date, which have had a 

more historical, compositional, or ethnomusicological focus. 

To carry out my investigation, I selected a diverse group of 9 musicians involved in 

Chiptune creation to interview. I deliberately chose to interview creators of 

Chiptunes with different backgrounds and musical goals, representing different styles 

and approaches associated with Chiptune currently. I asked them three questions 

specifically: about the value of Chiptune’s limitations (both in hardware and in 

software), what inspires them about making Chiptune music, and about the value of 

Chiptune sounds for them. To identify common themes, I developed a classification 

scheme for the values they described in their responses, distinguishing between 

values that are primarily individual for a particular creator, and values that are more 

collective and community orientated. Through this, the aim was to be more specific 

about the ways in which Chiptune’s limitations inspire; not just to say that they are 

inspirational. 

Concerning the value of Chiptune’s limitations (both in hardware and in software), 

the majority of those interviewed stated that these have a value for them that can be 

classified as both generative and productive, allowing them to create in ways they 

could not do otherwise, and to create more and better when they do. Since they were 

asked specifically about what they personally value, it is unsurprising that they 

focussed on their individual values in this case. 

A theme that emerges from almost every answer to this interview question is that 

Chiptune’s limitations provide a creative focus: allowing composers to channel their 
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energies directly into creating, rather than in choosing what to create with. Linking 

with the limitations in the sounds themselves, a result of this is also a focus on 

melody and rhythm, given a specific set of sounds. They strongly support that, in 

different ways, there is value in a ‘virtual box’ to inspire musical creativity through 

technical limitation, regardless of how this is implemented, and that these specific 

limitations have on-going appeal. 

Those interviewed also appreciated the value of the technical challenge inherent in 

creating music this way: exemplifying the tension between an artist and their chosen 

medium that’s central to the process of creativity and discovery. They also 

highlighted another important aspect: that creating Chiptune music is fun to do, and 

enjoyable for its own sake, whatever other motivations they may have in creating this 

way. These ideas combined – technical challenge and fun – are very much the hacker 

spirit applied to musical creation: a way of creating that borrows from the energy and 

innovations of the original technology designers and games composers (the “ghosts 

in the machines”) who worked with these limitations to create iconic sound effects 

and music, and whose creations are so distinctive because they were as much 

programmers working with sound as composers; sometimes creating music in non-

musical ways.  

The answers to the following interview question, “What inspires you about making 

Chiptune music?” were in some ways unexpected. One group of respondents clearly 

focussed on the sounds and their raw directness, which was expected based on my 

background research. Two interviewees, however, highlighted that the community 

that has grown up around Chiptune music and a feeling of belonging to this inspires 

them. Their description of the current Chipscene is quite different to the 

competitiveness and individuality of the original demoscene hackers who first 

separated Chiptune music from its original gaming context. 

Regarding the value of Chiptune sounds, there is again much agreement between 

those I interviewed. The interview answers seem equally split in focus between 

timbre and mood: the raw, almost primal buzz of a minimally treated and digitally 

generated square wave on the one hand; the playful and energetic melodies and 

rhythms on the other hand that can nevertheless be used to create a variety of 

emotions. The limited sounds available in the original hardware have a strong 

positive aesthetic value for those I interviewed.  
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Nevertheless, there are some interesting differences of opinion regarding the 

aesthetic value of the sounds. Several interviewees mention nostalgia: a love of the 

sounds directly associated with childhood gaming consoles, while one respondent 

(Kubbi) suggests that the current Chiptune scene deliberately tries to dissociate itself 

from nostalgia. The second difference of opinion relates to the sounds themselves. 

Again, it is only one respondent – Arottenbit – who suggests that he still wants to 

emulate real instruments with these basic sounds rather than valuing the basic sounds 

for their own qualities. However, his performance – that I witnessed and which I 

referred to in the introduction of my thesis – suggests that these primal digital sounds 

have value for him in their own right, independent of his other goals in making this 

music.  

A point that one respondent made is that, since everyone’s using the same sounds in 

‘pure’ Chiptune, however it is generated, there’s a challenge to creating an 

individual, recognisable voice. There is an additional aesthetic value here: learning to 

appreciate subtle differences between the work of different composers, that may not 

be obvious to someone who is not so involved in this music; an additional 

community value in a way. 

One of the themes that emerges strongly from the documentaries available on 

Chiptune is that of reappropriation: the value of using something for a new purpose 

other than the one for which was originally intended. The Game Boy, for example, 

has come to symbolize modern Chiptune. Originally a tool for entertainment and 

consumption, it becomes a tool for music creation when loaded with a cartridge 

containing one of the two popular tracker software products. I did not ask my 

interview subjects about reappropriation specifically as my focus was on creative and 

aesthetic value. However, my questions were deliberately open, and given the 

opportunity to mention reappropriation, they did not in this context.  

Building towards a focus on interviews and creative and aesthetic value, I carried out 

a historical review (Chapter 2), to provide background both for the sound choices 

that are available in Chiptune, and also how this music became separated from its 

original gaming context and developed an independent life of its own. I identified 

several linked developments that were responsible for this. The first is that newer 

hardware allowing for more realistic emulations of traditional instruments was 

developed, meaning that old but functioning hardware was initially discarded, and 
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became available for repurposing. This limited hardware – rather than subsequent 

‘improvements’  – became central to the development of Chiptune, and hence this 

thesis. Second, tracker software was introduced, which meant that someone 

interested in exploring the old hardware for music did not need to be a machine code 

programmer or an engineer to hack tones out of these machines. Thirdly, the 

community, the Demoscene, which developed around pirating game software and 

which later moved to repurposing this old hardware with new software, had a 

competitive focus: a desire to show off technical skills and to explore them for their 

own sake. 

In summary: Composers of chip music readily embrace the numerous limitations of 

the medium as a tool and source of inspiration and creativity for their music. 

Whether basic waveforms are produced by a real vintage chip, a tracker, via software 

emulation, or independently in a Digital Audio Workstation, there are defining 

characteristics about Chiptune sounds and this approach to making music that has 

enduring value, specifically because of the limitations involved, as articulated by 

those Chiptune composers who agreed to be interviewed for this thesis. The 

hypothesis I devised was based on published interviews and research literature: in 

their different ways, all of the subjects I interviewed as part of this study endorsed it.  
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APPENDIX A 

 

Question 1: What inspires you about Chiptune sounds specifically? What’s the 

‘aesthetic value’ of Chiptune for you? 

Random Input: Raw, saturated, unnatural tones. Playful and energetic mood. Overall 

harmony. 

Arottenbit: I actually hate all the chiptune gimmicks and aesthetic. I don't use the 

world "Chiptune" to define myself. The music has to speak. Not what instruments 

we're using, like calling "guitar music" everything composed using a guitar, so damn 

limiting. 

Tonylight: I was fashinated by the device game boy and software nanoloop I found 

the combo a killer live set and music composition tool, also sound great. I like 

minimal electronic music with a deep and soul feel. If I think to Chiptune I imagine a 

music with lot of note and melody going all the time mostly done with lsdj on a game 

boy classic. This is not my favorite style of music, but I can enjoy anyway at the 

party. 

Disasterpeace: The connection to youth, and the simplicity of the form 

Berk Özdemir: I think mostly my childhood memories. I used to play my Famicom 

clone and GameBoy Color a lot; and my memory is full of the melodies and sound 

effects from these machines. I love the sound of it. 

Awesome Force: I really enjoy the timbre of the instruments. The very logical, basic, 

mathematical feelings they invoke to the listener also excites and inspires me. It is 

almost as if chiptune and the basic waveforms of its instruments (sine, triangle, 

square, noise, and random) reduce music to its most primal form. 

Roel Heerspink (xyce): Melodies are pure, hardware limitations makes you creative, 

just like the sound overall. 
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Vegard Kummen (Kubbi): The simplicity of the sounds (basic waveforms etc) gives 

the genre a certain focus on the music itself. The melodies, arrangement, 

songwriting, that's what's in the centre. I also think the sounds bring out something 

special in the user. Maybe it reminds him of the music that was common on the 

console. The nostalgia factor seems to always be important when talking of the 

chiptune sound. However, it is not what has the Aesthetic value, because within the 

scene it is not something we often like to mention. The chip scene that I know tries to 

detach itself from the video game nostalgia relation. To me, the Aesthetic Value of 

chip is much rather in how they can push great musical ideas and production through 

such a limiting format. The melodies, the song structures, the genres influencing the 

song and how they get past the technological barriers to realise their music. That's 

what I feel people talk about the most. 

Tom Offringa (xyce): It’s about being able to recreate all these different vibes and 

‘instrument’-like sounds that can create such different moods and types of music 

even though all sounding similar in some way. An outsider/leek would all categorize 

the sounds in the same way, while I can hear classical melancholic sounds, pop, 

metal, voice-like sounds, etc. 

Question 2: What specific value do the limitations of Chiptune hardware and 

software have for you? Why do you think musicians deliberately choose such 

limitations now, when they don’t have to? 

Random Input: Limitation of its data size imposes patterns which lead to instantly 

recognisable tunes. Limitation defines a subset of what is possible. It is raw and it 

sounds raw. It is a break point in music culture. Advancement level of computer 

technology imposed a music style that reflected the spirit of a certain period. In 

design, limitation is not an obstacle, it is a necessity to devolope a method. Although 

the period that is reflected by chiptune music has passed, we still have motivations to 

use this delimiting tool set. We have new influences and so new interactions that lead 

to wide range of possibilities which is fun to explore. 

Arottenbit: It's not about the sounds, it's not about the aesthetics. Composing on 

game boys is a big challenge against yourself and their technical limitations. Trying 

to make the consoles sound like real music instruments, pushing everything a step 
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futher and experimenting a lot in every new track you compose. It's a unique 

approach to music composition and I love it. 

Tonylight: Limitations are nice because you can focus on music instead of 

parameeter, 4 channels is OK for to make techno music, device is portable and killer 

sound. Also using a game boy on stage make people more surprise, the shift people 

do thinking about you playing with a game boy, help musician to reach more 

audiance. Sadly, this approach reamain in the nerd\freek side of creativity. 

Disasterpeace: It removes various axes of friction (such as recording, production), 

and allows you to focus more on composition. 

Berk Özdemir: Having only a couple of voices and basic waveforms. By the time 

composers found many interesting ways of tweaking this to solve the problems like 

generating chords using fast arpeggios. I think that the lack of variety in timbre also 

results in focusing more on the compositional elements such as melody, harmony and 

rhythm. I think there are two reasons why people choose to work with it; first, it 

sounds awesome, and as I said, you need to express your ideas thinking with for 

example 4 lines of melody, which is very fun to work with. Composing for a chip is a 

challenging way of making music, but it also teaches how to solve problems while 

transfering the musical ideas happening into the brain to the machine. 

Awesome Force: It is very easy to get stuck on a song and then go buy or download a 

thing to write it for you, be it a new overdrive guitar pedal, a new software plug in 

that automates tone sequences, etc. With chiptune what you see is what you get. 3, 

maybe 4 or 5 channels of sounds all at once. The original Super Mario Bros. music 

cuts a channel or two out while you jump, throw a fire ball, or do any special action, 

but you don't remember the song cutting out. That's musicianship and an incredible 

lesson of doing so much with very little. 

Roel Heerspink (xyce): The value is that it forces you to be creative and invent new 

sounds, instead of using a preset and tweak it a little. Or using 3/4 channels to get as 

much sound out as you can. 
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Vegard Kummen (Kubbi): Working within the limitations of the Chiptune tends to 

bring forth interesting approaches to giving the sound depth. Tracker tricks, 

modding, unconventional ways to use the software and hardware is an essential part 

of the chiptune sound. Perhaps the hardest part is making music that doesn't sound 

like anyone else's since you're 100% working with the same sounds and tools, given 

it's the same console. For the untrained ear, many chip artists may therefor sound 

very similar. For those familiar with the hardware and software though, the music 

will have a whole different meaning. Knowing the technical specs of a gameboy 

certainly helps to appreciate the work of e.g Trey Frey because no one thought a 

couple of DMGs could sound like that. So there becomes this element of exploring 

the technology and pushing it to its limits. This is from the listener's perspective 

though. From the perspective of the artist the case is quite different. As you implied 

in the question, limitations is probably a key element to writing a song. A feeling of 

overcoming the technology to create good music. It is the context that has made good 

music great since forever. The Beatles had four tracks of tape they utilized to its 

fullest for their creative vision. The Chiptune artists has 4 sound channels to push 

everything their music needs into. It is very difficult for me to say anything about the 

reason for all this, but we get creative when we have a "problem". If we have every 

sample and instrument in the world at the ready and all we have to do is select one, 

chances are we are going to spend way too long deciding and perhaps even feel 

demotivated by it. Limitations sometimes just helps us focus on what is important. 

Tom Offringa (xyce): It’s fun to work with something limiting and still push the 

limits. The challenge is awesome, especially when the quest succeeds. 

Question 3: What inspires you about making Chiptune music? 

Random Input: In terms of melody chiptune is my favourite style. Raw tones 

empower melody, makes the overall mood very energetic. Deep, dark, atmospheric 

or harsh, hard, erroneous moods are relatively less explored areas in this genre. The 

playground that these areas offer is what inspires me. 

Arottenbit: I'm a live sound engineer and I see lots of good shows almost every day 

of my week. I take what touches me the most and I try to include it in my shows. 
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From the heaviness of Sludge Metal, the fury and chaos of hardcore punk, to the 

dizzy beats of techno afterparties. 

Tonylight: I made techno music when I was 20 (1992), this was the new music 

revolution. 

Disasterpeace: The immediacy of creation, the focus on contrapuntal writing, how it 

can inhabit any genre. 

Berk Özdemir: The sound of it. I love playing melodies with a buzzed square wave. 

Awesome Force: The community. I grew up listening to skate punk, and even played 

the drums in a post-hardcore band. The communities there were very cut-throat... 

everyone seemed to be fighting for the spotlight. In Chiptune, everyone is there to 

have fun, write and perform good tunes, and meet/learn from one another. It is 

awesomely positive, and that's why I have stuck around for so long. 

Roel Heerspink (xyce): I am a melody guy, and chiptune lends itself well for 

melodies. Also a big fan of electronic music in general (not popular EDM though), 

and making kick ass basslines/instruments is awesome to do. And to hear a chiptune 

musician create a fantastic sound, melody, anything inspires me a lot to create 

something like that too. 

Vegard Kummen (Kubbi): The community has always been extremely kind to me. 

There is no greater privilege to me than the freedom of travel, but chiptune has in 

many ways expanded on that. I now feel like I have a part of my family in most 

countries in the world. I absolutely love the chip scene for its values and great sense 

of community. The active members of the chip scene take care of each other on a 

human and artistic level. We let ourselves inspire not so much by popularity but by 

accomplishment and creativity, even of those who might have just released their first 

songs. This is perhaps the biggest thing about chiptune that inspires me. A sense of 

being on the forefront of artistic globalization with this funky idea of how music can 

be created on the most low tech machines then spread with the most state of the art 

communication technology (being very much based on Bandcamp, Discord, 

Facebook, forums etc). 
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Tom Offringa (xyce): An easy way to get music out my head and hear sounds that 

make me happy. Also working with my friend on something is great. 

Question 4: Please say a little about your musical background and experience, 

and how Chiptune fits in with this. What hardware / software do you use to 

create Chiptune? 

Randon Input: I've been mixing and producing videos for more than ten years. My 

visuals were always influenced by low bit materials and 8bit aesthetics. In recent 

years i started using open source softwares in Linux environment for production of 

music tracks. I often use instrument plugins that immitate chiptune hardwares. I use 

DAWs such as LMMS for composing and Ardour for mixing. I also use many 

plugins and programs (drum machines, sequencers) that run in synchronism with 

LMSS in the flexible and modular environment of Linux. 

Arottenbit: I've never owned a nintendo console in my life and I bought my first 

gameboy 11 years ago just to make music. Said that, I'm a huge nerd and I love to 

experiment with different technologies, chiptune being one of them! After trying lots 

of different consoles and trackers, I've found my perfect setup using LSDJ on a 

Nintendo Game Boy. 

Tonylight: I haven't studied music or nothing related, my music passion started at the 

club dancing techno music. This way I learn about music and I like the synth sound 

of techno. So, after a while I start thinking to try some music programming, around 

2000 I read on a blog about Nanoloop and Game Boy, so I buy one and start to make 

some patter. At the same time, I discover the music comunity micromusic.net and 

start organizing microparty in Milano inviting peole from all Europe. My favorite 

hardware is Game Boy DSI and Nanoloop 2.7 ore more this sound great, not too 

much 8-bit. Now Oliver is developping his new hardware with all the function and 

characteristic of a game boy but in a new format with great function. 

Disasterpeace: I started as guitarist, and currently work in many different styles, 

including writing for orchestra. I generally used software to make chiptunes, such as 

Logic Pro X, Reason, Famitracker, and Garageband. 



84 

Berk Özdemir: My background is on piano, composition for instruments, and 

electronic music. I have never composed a fully chiptune music, but I currently use a 

VST plugin called MiniBit to generate chiptune-ish sounds. 

Awesome Force: I was in wind ensembles and concert bands since I was 9, and have 

played from jazz to hardcore and metal in bands - namely percussion and keys. 

While playing hardcore, I learned about writing electronic music and fell in love with 

Drum & Bass. At that same time I learned about chiptunes. Low and behold, I started 

making chiptune D&B with an aggressive drum style. Currently I use two analog 

synthesizers (Moog Voyager and Behringer Deepmind 12), a Commodore 64 

running MSSIAH, an NES running midiNES, two Game Boys using LSDJ, and 

Ableton Live to write my music. To date, only one song has used all of those hahaha. 

Roel Heerspink (xyce): I used to be drummer (rusty now) in punk/metal bands and I 

started to get into computers. A schoolfriend introduced me to fasttracker II and 

when I got internet I started to look for modules to rip samples from and learn. That 

lead me to traxinspace.com where I, after makin a ton of breakbeat,jungle,other crap, 

bumped into Radix, Zalza and a few others that made demoscene chiptune. Really 

liked it and started making my own. (which were terrible btw). Did all that under my 

solo artist name: cerror (the ce in xyce) I also learned about chiptune.com and found 

out that there were a ton of machines to make music on and I started to look for some 

hardware to make them on. Over the next few years I got a commodore 128 and an 

atari st. In those years I did research on the internets, and started to learn the tracker 

software and opening songfiles from awesome musicians to learn tricks and other 

stuff. Ofcourse they also were a great inspiration and I copied some of my style from 

them. After a few years I really started to post the songs to the internet (already did 

sporadically) and got some good feedback and it helped me. Also got me into the 

keygen/trainer scene with ngen, for whom I made some tunes. Other groups also 

used my existing music (still do I believe) I also attended demoscene parties after 

learning about the demoscene through the artists I adore(d), met many musicians and 

participated in competitions. Flash forward to 2005/2006 when I met Tom (xylo, the 

xy in xyce) on a dutch forum. He wanted to get into chiptunes so I learned him some 

stuff and since we had a similar taste in chiptunes (demoscene/keygen stuff), so we 

started to make tunes together. I even went to his place, where we created the first 
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xyce album. Few years later I moved to the same town as Tom (coincidence), and we 

started to work together more. In 2011 Tom was asked by the Eindbaas collective if 

we could play in our hometown, which we did (terribly I believe), but they liked us! 

After that we played an open stage and got to know the eindbaas guys better and 

better. We are great friends nowadays. Since then we've played in far away places 

and met a ton of cool people! 

Vegard Kummen (Kubbi): I started playing instruments early and grew an intense 

fascination and love for Progressive music and Metal during my early teens. I played 

Bass guitar in various bands, but most of them weren't really motivated to play the 

songs I wrote. I therefor kept composing for myself in Guitar Pro, which is kind of 

chiptune in of itself. I did utilize some tracker esque type tricks hehe. As I pursued an 

education in popular music. I started exploring new music styles like Jazz and 

Electronic Music. It was around 2009 that a friend asked me to write some songs for 

a game he was working on. He mentioned he wanted it to have an 8 bit kind of style 

and it didn't take long until I discovered 8bitcollective.org. I started of by converting 

my old song ideas as well as new ones from Guitar Pro MIDI files to GXSCC 

sounds. I just loved the simplicity of it and it was just the most fun I had ever had 

with music. I posted up the tracks on the forums and received likes and comments. I 

even noticed that some of the users there were ridiculously active, putting out a new 

track every other day. I think at the time I came in, people were just so so prolific. 

However, deciding on what software and hardware to use was very difficult cause it 

was also in the come up of the fakebit vs. hardware debates. I found that to me it 

didn't really matter much what machine I was using. It was the tracker software itself 

that gave me the framework and process I enjoyed for writing chip. To me, that's still 

where a lot of the authenticity lies, in the software more than the hardware. However, 

just as a completely emotional response. I would never say writing chiptune in FL 

Studio is inauthentic, that would be pointless and irrelevant. I started on the Fakebit 

end of the scale (GXSCC probably being the biggest sin of them all hahah) and 

slowly moved towards the hardware. Getting myself synths, Gameboys and Ataris 

always complicated the process until I could incorporate it fluently so it to it's time. 

The chiptune hardware is a completely different beast to tame and truly requires in 

depth knowledge, control of the technology and practice to sound good. I've mostly 

seen my Gameboy more as my instrument and less as my DAW. 
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Tom Offringa: I play guitar and since a year piano. The occasional drum when we’re 

having a band jam session. I wouldn’t necessarily say this influences my chiptune. 

Maybe even more so the other way, since starting chiptune, I learned a bunch of 

musical theory that I didn’t yet playing physical instruments. We mostly use 

OpenMPT, a fasttracker 2 clone for Windows. Also the Atari STe, Gameboy, Amiga 

500 and the occassional Commodore 64 and Sega Genesis. 
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