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Figure 1: A handheld device where the printed circuit board serves as the primary interface. The design integrates exposed
matrix pads and graphical elements directly onto the copper and silk layers.

Abstract

Zen-PCB is a musical instrument conceived as a counterpoint to
the over-rationalized world and the passivity fostered by auto-
mated systems. It draws inspiration from ancient Japanese reli-
gious symbolism, the “kawaii” aesthetic, and the principle of ma-
terial honesty: utilizing the naked printed circuit board as the in-
strument’s visual and tactile skin. Zen-PCB aims to reintroduce
“ambiguity” and “spirituality,” qualities often absent in today’s
functionalist designs.

Zen-PCB encourages human initiative and celebrates the act
of embracing “aimlessness.” It employs low-latency granular syn-
thesis and destructive overdubbing. Zen-PCB features “matrix
patching,” allowing users to interact with the PCB’s traces using
conductive styluses. This interaction requires active participa-
tion, pushing back against the reliance on automated tools and
sparking a creative tension between human and machine.

Through structural metaphors, we reframe standard sampler
functions as spiritual exercises. By incorporating the Buddhist
concept of “impermanence” into its DSP architecture, Zen-PCB
encourages users to engage with a continuous cycle of sonic cre-
ation and destruction. This pursuit of non-utilitarian experience
offers a fresh perspective on creativity. We report on the design,
implementation, and the reception of Zen-PCB, discussing how
it transcends its function as a simple instrument, becoming a
tool for physically embodying the cyclical nature of existence.
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1 Introduction

In the modern design of electronic musical instruments, we ob-
serve a process of black-boxing where internal structures are
hidden to ensure precise control and the perfect preservation of
sound. Loopers and samplers, in particular, are designed for cre-
ating a perfect loop that repeats indefinitely without any degra-
dation. We believe that this design could offer many benefits in
terms of reliability, and repeatability, but it could actually hinder
the spontaneous power of human creativity and serendipity.

We introduce Zen-PCB, not as a tool for music production,
but as an instrument for the creative process. Figure 1 shows
the overall appearance of Zen-PCB. It is a loop instrument that
explores the beauty of unpredictable change and sonic erosion:
a performer can instantly reset the accumulated complexity by
pressing a single button, allowing for a new beginning. By using
the raw PCB as its skin, the instrument strips away the black box
of modern design, forcing the performer to engage with the raw,
naked reality of the circuitry.

2 Related Work

The intersection of electronics and aesthetics has been defined
and explored as PCB Art. Drimer [3] reimagined the circuit board
as a visual medium. Zen-PCB extends this into the performa-
tive domain as an instrument, where the visual layout is essen-
tially linked to the output. Commercially, Teenage Engineering’s
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