Lego Neon NeoPixel Sign with
CircuitPython
Created by Ruiz Brothers
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Overview

In this project we’re building a Neon-like
sign with NeoPixels and CircuitPython.
This uses a LEGO compatible base plate
and 3D printed clips to build a light-up
sign.
These NeoPixel strips are embedded
inside a silicone diffuser so it looks just
like real neon lights. The colors are vivid
and the LEDs can get pretty bright.

Lots of folks are working remote so we
figure it’d be nice to build a sign to let
folks know when they’re stuck in meetings
or recording their podcasts.
We hung it on our door with a thumbtack
but you could also secure it with a
command hook.
Since it’s LEGO compatible, you can adorn
your sign with bricks and design
something that is both playful and
customizable.
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Parts
Adafruit Feather M4 Express - Featuring
ATSAMD51
It's what you've been waiting for, the
Feather M4 Express featuring ATSAMD51.
This Feather is fast like a swift, smart like
an owl, strong like a ox-bird (it's half ox,...
https://www.adafruit.com/product/3857

Flexible Silicone Neon-like Skinny
NeoPixel LED Strip
You love NeoPixels, and you love silicone
diffusion? Peep this Flexible Silicone
Neon-like Skinny NeoPixel LED Strip! OK
it's a bit of a mouthful, but check...
https://www.adafruit.com/product/4310

Lithium Ion Cylindrical Battery - 3.7v
2200mAh
Need a big battery for your project? This
lithium-ion battery contains a 2200mAh
and a protection circuit that provides
over-voltage, under-voltage, and overcurrent protection. Yet,...
https://www.adafruit.com/product/1781
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Breadboard-friendly SPDT Slide Switch
These nice switches are perfect for use
with breadboard and perfboard projects.
They have 0.1" spacing and snap in nicely
into a solderless breadboard. They're
easy to switch...
https://www.adafruit.com/product/805

USB cable - USB A to Micro-B
This here is your standard A to micro-B
USB cable, for USB 1.1 or 2.0. Perfect for
connecting a PC to your Metro, Feather,
Raspberry Pi or other dev-board or...
https://www.adafruit.com/product/592

1 x 10" x 10" Brick Base Plate

https://amzn.to/2DVWsMS

Strictly Briks Classic Baseplates

1 x 10-wire ribbon cable
silicone cover stranded-core
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Circuit Diagram
The diagram below provides a visual reference for wiring of the components. This
diagram was created using the software package Fritzing ().

Adafruit Library for Fritzing
Use Adafruit's Fritzing parts library to create circuit diagrams for your projects.
Download the library or just grab individual parts. Get the library and parts from GitHu
b - Adafruit Fritzing Parts ().

Wired Connections
• 5V from LED Strip to 3V on Feather
• GND from LED Strip to GND on Feather
• DIN from LED Strip to Pin #6 on Feather
• Switch to GND on Feather
• Switch to EN on Feather

Powering
The Adafruit board can be powered via USB or JST using a 3.7v lipo battery. In this
project, a 2200mAh lipo battery is used. The lipo battery is rechargeable via the USB
port on the board. The switch is wired to the enable and ground pins on the board.
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CircuitPython on Feather M4 Express
CircuitPython () is a derivative of MicroPython () designed to simplify experimentation
and education on low-cost microcontrollers. It makes it easier than ever to get
prototyping by requiring no upfront desktop software downloads. Simply copy and
edit files on the CIRCUITPY drive to iterate.
The following instructions will show you how to install CircuitPython. If you've already
installed CircuitPython but are looking to update it or reinstall it, the same steps work
for that as well!

Set up CircuitPython Quick Start!
Follow this quick step-by-step for super-fast Python power :)

Download the latest version of
CircuitPython for this board via
CircuitPython.org

Click the link above and download the
latest UF2 file.
Download and save it to your desktop (or
wherever is handy).
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Plug your Feather M4 into your computer
using a known-good USB cable.
A lot of people end up using charge-only
USB cables and it is very frustrating! So
make sure you have a USB cable you
know is good for data sync.
Double-click the Reset button next to the
USB connector on your board, and you will
see the NeoPixel RGB LED turn green. If it
turns red, check the USB cable, try another
USB port, etc. Note: The little red LED next
to the USB connector will pulse red. That's
ok!
If double-clicking doesn't work the first
time, try again. Sometimes it can take a
few tries to get the rhythm right!

You will see a new disk drive appear called
FEATHERBOOT.

Drag the adafruit_circuitpython_etc.uf2 file
to FEATHERBOOT.
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The LED will flash. Then, the
FEATHERBOOT drive will disappear and a
new disk drive called CIRCUITPY will
appear.
That's it, you're done! :)

Further Information
For more detailed info on installing CircuitPython, check out Installing CircuitPython ().

Code
Coding

This project uses the LED animation
rainbow example code from the
CircuitPython LED Animation guide. The
code is modified slightly to accommodate
the additional pixels used in the sign.

Once we have all the files we need, a directory listing will look similar to above as far
as files and directories.

The Mu Python Editor
Mu is a simple Python editor that works with Adafruit CircuitPython hardware. It's
written in Python and works on Windows, MacOS, Linux and Raspberry Pi. The serial
console is built right in, so you get immediate feedback from your board's serial
output! While you can use any text editor with your code, Mu makes it super simple. In
structions for Mu are available here ().
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Installing or upgrading CircuitPython
You should ensure you have CircuitPython 5.0 or greater on your board. Plug your
board in with a known good data + power cable (not the cheesy USB cable that
comes with USB power packs, they are power only). You should see a new flash drive
pop up.
If the drive is CIRCUITPY, then open the boot_out.txt file to ensure the version
number is 5.0 or greater.
Adafruit CircuitPython 5.3.1 on 2020-07-13; Adafruit Feather M4 Express with
samd51j19

Installing Project Code
To use with CircuitPython, you need to first install a few libraries, into the lib folder on
your CIRCUITPY drive. Then you need to update code.py with the example script.
Thankfully, we can do this in one go. In the example below, click the Download
Project Bundle button below to download the necessary libraries and the code.py file
in a zip file. Extract the contents of the zip file, open the directory examples/ and then
click on the directory that matches the version of CircuitPython you're using and copy
the contents of that directory to your CIRCUITPY drive.
Your CIRCUITPY drive should now look similar to the following image:

# SPDX-FileCopyrightText: 2021 Kattni Rembor for Adafruit Industries
# SPDX-License-Identifier: MIT
"""
This example uses AnimationsSequence to display multiple animations in sequence, at
a five second
interval.
For NeoPixel FeatherWing. Update pixel_pin and pixel_num to match your wiring if
using
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a different form of NeoPixels.
This example does not work on SAMD21 (M0) boards.
"""
import board
import neopixel
from
from
from
from
from

adafruit_led_animation.animation.rainbow import Rainbow
adafruit_led_animation.animation.rainbowchase import RainbowChase
adafruit_led_animation.animation.rainbowcomet import RainbowComet
adafruit_led_animation.animation.rainbowsparkle import RainbowSparkle
adafruit_led_animation.sequence import AnimationSequence

# Update to
pixel_pin =
# Update to
pixel_num =

match the pin connected to your NeoPixels
board.D6
match the number of NeoPixels you have connected
32

pixels = neopixel.NeoPixel(pixel_pin, pixel_num, brightness=0.5, auto_write=False)
rainbow = Rainbow(pixels, speed=0.1, period=2)
rainbow_chase = RainbowChase(pixels, speed=0.1, size=5, spacing=3)
rainbow_comet = RainbowComet(pixels, speed=0.1, tail_length=7, bounce=True)
rainbow_sparkle = RainbowSparkle(pixels, speed=0.1, num_sparkles=15)
animations = AnimationSequence(
rainbow,
rainbow_chase,
rainbow_comet,
rainbow_sparkle,
advance_interval=5,
auto_clear=True,
)
while True:
animations.animate()

Adjust Code
Look for the following lines in the code and adjust to fit your project. Use any text
editor or favorite IDE to modify the code. We suggest using Mu as noted above.
If your NeoPixel strip uses more or less LEDs, you will change the number to reflect
your setup.
# Update to
pixel_pin =
# Update to
pixel_num =

match the pin connected to your NeoPixels
board.D6
match the number of NeoPixels you have connected
84

Upload Code
Ensure the file is named code.py and drop it onto the CIRCUITPY drive main (root)
directory that appears when your Feather is plugged into your computer via a known
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good USB data cable. The code will run properly when all of the files have been
uploaded including libraries.

Customizing LED Animations
Take a moment to walk through the LED animation library for CircuitPython learn
guide. The guide covers the different animation types and how to change attributes
such as color, speed, size and spacing.

Learn Guide: CircuitPython LED
Animations

3D Printing
Parts List

STL files for 3D printing are oriented to
print "as-is" on FDM style machines. Parts
are designed to 3D print without any
support material. Original design source
may be downloaded using the links below.
2200mah-lego-stud
Feather-Lego-studs
Lego-door-hook
Lego-slide-studs
Lego-neon-0
Lego-neon-15
Lego-neon-30
Lego-neon-45
Additional optional parts
Feather-Lego-tubes
Lego-500-bat-pocket-studs

Download LED clip STLs
Download CAD files from
PrusaPrinters
©Adafruit Industries
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Fusion 360 Links
Feather Lego mount Studs
Feather Lego mount tubes
2200mAh lipo Lego holder
Wall mount
Slide Switch

Slicing Parts

Slice with setting for PLA material. The
parts were sliced using CURA using the
slice settings below.
PLA filament 200c extruder
0.2 layer height
4% gyroid infill
60mm/s print speed
60c heated bed

Glue

We use super glue to adhere the brick
studs / tubes. Apply small even dots on
one of the part, align both parts and gently
press together. Allow to the parts the dry
for at least 10 mins before use.
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Assemble
Test shape

The clips are designed with a few different
angles so you can make all sorts of
characters and letters.
The NeoPixel strips are pretty flexible so
they can easily bend to form different
shapes.
Just press them in between the clips and
adjust the position to spell out words.

Cut strips to size

You can cut the NeoPixel strips by
following the visible lines across the back
side of the sheathing.
To reveal the solder pads, you’ll want to
carefully cut through the silicone while
leaving a strip over the LED so the
lightning is still diffused.
Labels are printed on the flexible PCB so
you can see what the connections are for
power, ground and data.
You can tin the pads by applying a bit of
solder using the tip of the soldering iron.

Size wire

Silicone cover stranded core ribbon wire
can be used for connecting multiple strips
together.
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Chain shapes

Multiple strips are daisy chained together
to spell out the word, “BUSY” but it
doesn’t have to be letters.
The wiring was sized and planned so the
animations flows from one letter to the
next.

Adjust shape

The tolerances are tight and the silicone
sheathing provides a decent grip, allowing
you to fine adjust shapes.
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Assemble Feather

The Feather is positioned nearby with the
battery snap fitted close to the center.

Slide Switch

A slide switch is installed near the edge of
the base plate so the sign can easily be
turned on and off.
Press fit by inserting the slide switch at
angle. The metal tabs on the sides can be
adjust to increase the tolerance of the fit.

Attach lipo battery

The 2200mAh lipo battery can slide into
the holder. Position so the battery and
cable can reach the Feather board.
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Adjust height clearance

Extra bricks can be used to raise the base
plate away from the door.
This way there’s enough clearance for the
components on the back.

Wall hook

A wall mount part is snap fitted to the top
middle brick so it can be hung on the door.
We found a thumb tack or hook was strong
enough to hold the weight of the sign and
components.
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