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Abstract—TagoPhone is a tangible music interface that
reimagines digital music streaming as a physical interaction
through the metaphor of vinyl records. Shaped as a record player,
it utilizes NFC tags embedded in laser-cut cardboard "vinyl
records” to trigger music playback from streaming services such
as Spotify.

1. INTRODUCTION

TagoPhone is a tangible device for controlling audio playback
using Spotify API. Users place physical discs resembling vinyl
records on top of the device, initiating playback of a song,
album, or playlist stored on the disc. The disc can be made of
any material as it does not contain actual audio recordings.
Rather, it has NFC tag stuck to the centre of the disc that
contains the id number of the item to play. Removing the disc
from the device consequently stops the playback.

The design idea emerged from curiosity-driven exploration
combined with domestic convenience. The idea came from a
practical limitation, supporting a household member who
couldn't access Spotify via their phone, but the project grew
into an exploration of how our interactions of digital media
change when we anchor it in tangible form. Unlike the
standard Spotify interface, TagoPhone does not have rich
tangible screen, no infinite browsing, no personalisation.

The prototype explores multiple design questions: What
happens when we reintroduce physical constraints and
tangible representations into digital music selection? What
shifts occur in household dynamics when streaming controls
move from personal devices to shared physical objects? Can
the deliberate curation of musical tokens encourage more
mindful engagement with digital content?
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The project draws conceptual inspiration from slow
technology frameworks [1] and tangible interaction design

[2].

II. RELATED WORK

Previous academic research has shown how material
qualities change the perceptions of digital possessions [3],
and the value of seeing one’s music collection in a physical
form, which is disappearing with the onset of streaming
services [4].

The interest in physical audio devices is evidenced by Chiine,
a music service that comes with an NFC-enabled device that
moved past the prototyping phase through crowdfunding. A
physical form allows to take advantage of a social
environment where multiple users can control the playback.

Several DIY projects have also been using physical tokens or
NFC based tags to control audio playback [5, 6, 7], further
demonstrating interest in playful and nostalgic interfaces for
controlling streaming media. These projects were primarily
focused on learning, technical implementation and nostalgic
interaction, often referencing the ritual of physical media as
inspiration. Tagophone similarly uses NFC as a trigger but
differs in its use of a BBC micro:bit as a lightweight controller,
its intentionally handcrafted aesthetic, and its conceptual
framing rather than recreating vinyl nostalgia for its own
sake.

II1. DEVICE PROTOTYPE

A. Hardware

The device is using micro:bit V2 as its central processing unit.
Two physical push buttons are connected to it to switch to
previous and next tracks for albums and playlist, as well as a
panel mount 1K linear potentiometer with a slim metal T18
knob (10x15mm) to control the playback volume using a
built-in A/D converter in the micro:bit.
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The micro:bit is housed in a loT expansion board by
Electfreaks, which provides power supply over USB, real-time
clock and most importantly the ESP8266 WiFi module. The
micro:bit communicates with the WiFi module over serial
port to issue HTTP requests to the Spotify service to control
the playback.

A Gravity: UART & 12C NFC module by DFRobot is connected
to micro:bit over I2C bus to sense the tags placed on top of
the device. This needs to mounted as close as possible to the
top side of the enclosure.

Finally, a small display (160x180 px) colour LCD on the side of
the device is meant show the current playing alboum and song
information as provided by Spotify. This display is interfaced
using SPI.

B. Enclosure

The protype has been cut using laser cutter from cardboard
(outer shell) and foamboard (inner shell) that slide into each
other. Both parts have cutouts for ventilation The outlines for
the design were created in Adobe lllustrator, individual sides
put together using hot glue. Finally, a logo at the front was
lasercut from acrylic with silver finish.

The components boards are attached to the enclosure using
screws. For both aesthetical and practical reasons, an extra
layer of foam board is placed on top of the encloser in the
form of two half-circles. This helps to align the “vinyl records”
tags placed by users correctly over the NFC reader, and it
hides the screws needed to attach it to the enclosure.
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The tags are also lasercut from cardboard of various colours,
which allows users to annotate them with handwriting or
stickers, and one can envision printing or etching customized
tags of different materials for the extra valuable songs.

A round, 25 mm in diameter NFC sticker tags (NTAG213 by
ZipNFC) are placed in the centre of the “records”, giving
further impression of classic mechanical audio discs and
records.

IV.PROGRESS SO FAR

The first author created and assembled the enclosure and
programmed the micro:bit to perform the playback task. This
involved writing MicroPython libraries for the NFC board as
well as rewriting parts of the ESP8266 firmware to fix some
critical bugs.

The media playback system is working. In the depicted
enclosure, putting a tag on the device causes it to send a
request to a server which uses Spotify API to start or stop the
playback.

The push buttons, potentiometer and display components
were tested, but have not been connected to the API yet.
More ESP8266 fixes are need to be able to properly receive
the data to show on the display.

V. RESPONSIBLE INNOVATION

The prototype was constructed using readily available, low-
cost components (micro:bit, ESP8266, NFC tags) that have
established educational and maker community support and
recycled/recyclable materials (leftover cardboard from
previous projects). This approach demonstrates how
exploratory design need not require expensive or specialised
equipment.

The separation of physical interaction from screen-based
interfaces also holds potential for increased accessibility for
certain user populations and contexts where virtual
interaction is challenging or undesirable.
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