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Overview

Make your outfit shine with this customizable LED amulet. It packs a whopping 64
LEDs into a tiny space so you can go crazy with animations and effects, match any
outfit, and twinkle like the star you are.

This is a fairly easy project that requires a little tight soldering, but no coding. The
free, open-source WLED software does all the heavy lifting for you, and offers dozens
of animations and color palettes to choose from, using a smart phone interface over
your local WiFi network.

My enclosure is sculpted from low-temperature thermoplastic, giving a fun organic
look to the necklace. The electronics could also easily be made into a hat topper or
brooch. This little piece of sparkle is versatile and small enough to use just about
anywhere you need some light and color.
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Parts
Adafruit DotStar High Density 8x8 Grid -
64 RGB LED Pixel Matrix
Do not eat this LED grid just because it is
so colorful and bite-sized! This is the
tiniest little LED grid we could make, with
64 full RGB color pixels in a square that is
only...
https://www.adafruit.com/product/3444

The Feather ESP32 V2 board is not the smallest board we carry that runs WLED, but
it's the best fit for this project. This board has an onboard JST connector to plug in a
tiny LiPoly battery which will run your necklace for hours, and it features onboard
battery charging -- so you'll never have to remove or replace the battery, you can just
recharge it through the USB C port.

Adafruit ESP32 Feather V2 - 8MB Flash +
2 MB PSRAM
One of our star Feathers is the Adafruit
HUZZAH32 ESP32 Feather - with the
fabulous ESP32 WROOM module on
there, it makes quick work...
https://www.adafruit.com/product/5400

The enclosure for this necklace is made from hand-moldable thermoplastic. It melts
when it gets warm and then hardens as it cools into whatever shape you want. 

Be sure you get the Adafruit Feather ESP32 V2 board. There is an older
Feather ESP32 board. This project makes use of the V2 board specifically.
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Hand-Moldable Plastic - Low Temperature
Thermoplastic
They look a lot like sushi rice, but don't
eat 'em - these are Low Temperature
Thermoplastic Beads! Also known as
"Friendly Plastic",...
https://www.adafruit.com/product/2504

I added a convex lens on the front of the matrix to give it a beautiful 3d appearance.

Convex Glass Lens with Edge - 40mm
Diameter
The eyes have it! Add this little lens to
make a big expression with our Spooky
Eyes demo for microcontrollers or
Raspberry Pi. These are gorgeous glass
(not plastic/acrylic!)...
https://www.adafruit.com/product/3853

For wearables I always use silicone stranded wire. This wire is flexible, easy to use,
and magically delicious. Get a few different colors to help keep everything straight
while you're soldering.

Silicone Cover Stranded-Core Wire - 2m
30AWG Black
Silicone-sheathing wire is super-flexible
and soft, and its also strong! Able to
handle up to 200°C and up to 600V, it will
do when PVC covered wire wimps out.
We like this wire...
https://www.adafruit.com/product/2003
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1 x Battery
Lithium Ion Polymer Battery Ideal For Feathers - 3.7V
400mAh

https://www.adafruit.com/product/3898

1 x On/Off Switch
Breadboard-friendly SPDT Slide Switch

https://www.adafruit.com/product/805

1 x USB C Cable
USB Type A to Type C Cable - approx 1 meter / 3 ft long

https://www.adafruit.com/product/4474

You'll Also Need
A soldering iron & accessories
Sandpaper
Plastic primer, and paint
A necklace cord
A heat gun and hot glue gun

Wiring Diagram

• 
• 
• 
• 
• 
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The Dotstar Matrix connects to the Feather with 4 wires. 

Matrix +5v --> Feather BAT
Matrix GND --> Feather GND
Matrix DIN --> Feather A0 (GPIO 26)
Matrix CIN --> Feather A1 (GPIO 25)

The switch will be wired inline with the red wire coming from the battery - wire and
solder one side to the middle leg and one side to either of the side legs. 

The battery plugs in to the Feather JST port.

WLED Installation

This page will guide you through how to install WLED on the Feather ESP32 V2.

The Feather ESP32 V2 has a USB to serial chip which may need a driver installed
before you can install WLED. Head over to the SiLabs driver download page (https://
adafru.it/11em) and download and install the new driver.

Install WLED
These next steps require a Web Serial-compatible browser. As of this writing, that
means Google Chrome, Microsoft Edge or Opera “desktop” browsers. Other
browsers (Safari, Firefox, Explorer and anything mobile) won’t work.

• 
• 
• 
• 
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Visit https://install.wled.me/ (https://
adafru.it/11dL)

Plug your microcontroller into your
computer with a known good USB cable.
Click "Install" and select the port for your
board.

Depending on the USB-to-serial bridge
chip on the board, you might see one or
two serial ports. On Mac, for instance,
there might be both “/dev/
cu.usbmodem[number]” and “/dev/
cu.wchusbserial[number]”. Use the “wchus
bserial” one.

After successful installation, enter your
WiFi network name and password when
prompted. This must be a 2.4 GHz WiFi
network; ESP32 does not support 5 GHz
networks. If it can’t connect, then as a
fallback WLED will create its own 2.4 GHz
WiFi access point.
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If you don't see the "Connect to Wi-Fi"
prompt, you'll need to set up your WiFi
network using AP (access point)
mode. Open up your WiFi settings and
look for a WiFi network called  WLED-AP .
Connect to this network using the default
password wled1234 . The WLED interface
will pop up in its own browser.

From here, go into Config/Wifi Settings
and enter your WiFi credentials near the
top. Give your project a name in the mDNS
field a little further down the page. Now
you can type in "projectname.local" (where
"projectname" is your mDNS name) into
any web browser on the same wifi network
to access your microcontroller.

You can also scan the QR code below to
open access point mode. 

For more help and troubleshooting tips
visit the Getting Started page on the WLED
knowledge base. (https://adafru.it/1acu)
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Setup & Preferences

WiFi Setup
Head to the WiFi Setup screen under
Config and create a good URL so you can
control your project from any web-enabled
device. Call it something you'll remember,
that's easy to type into any web browser
on your WiFi network in order to connect
to your project.

In Safari or Chrome on your phone or
computer, type in this web address to
access the WLED interface: http://
projectname.local (https://adafru.it/1acs)
(where "projectname" is whatever you put
into this field).

Check out the Additional Settings page for
more info on accessing your project.
WLED has an "access point mode" that
doesn't require a WiFi network for when
you're out on the go. It's also helpful to
download one of the WLED apps to help
manage and organize your projects.

LED Setup
Next, head to the LED Preferences tab
under the Config menu.

Scroll down to Hardware Setup. We're
using DotStar LEDs so select APA102 from
the first dropdown menu. Put your total
number of LEDs into the Length field -- this
matrix has 64. We've soldered DIN to 26
and CIN to 25. Make sure to select the
correct Color Order for your LEDs as well -
in this case, the default is correct.

©Adafruit Industries Page 10 of 24

https://learn.adafruit.com//assets/115288
https://learn.adafruit.com//assets/115288
https://learn.adafruit.com//assets/131679
https://learn.adafruit.com//assets/131679
http://projectname.local
http://projectname.local
https://learn.adafruit.com//assets/142191
https://learn.adafruit.com//assets/142191


Use It

Now you can use any computer or handheld device to control your LEDs. 

Make sure your device is on the same WiFi network as your board. Navigate to your
custom URL (projectname.local/ ) in a web browser. You'll see a color picker above a
whole bunch of color palette choices.

Choose a color, choose an effect, and watch your lights animate and glow!

Save your favorite combinations as presets, create playlists, control the speed and
intensity of the animations, and lots more. This web app is incredibly intuitive and
easy to use.

Head over to the WLED wiki at https://kno.wled.ge/ (https://adafru.it/11dN) to delve into
all the particulars.

Troubleshooting
If your lights didn't come on, here are a few things to try:

Head back to WLED and check your pinout configuration under LED
Preferences. Be sure the pin number is the correct GPIO for the attachment
point you used.
Check your wiring! Be sure you connected to the IN end of the LED strip. These
strips can be inconsistent so this is a pretty common problem. Use an alligator
clip (http://adafru.it/1008) to try connecting the data wire on the other end (the
power and ground wires should work from either end).
Try re-uploading the WLED software. 
If the lights come on but you can't control them: i.e. you type in
"projectname.local" into your browser and it won't connect, make sure you're on

1. 

2. 

3. 
4. 
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the correct WiFi network. If you're on a different network than the one you set
up the sofware on, you won't see the WLED connection.
If your lights came on in blue or green instead of yellow, your color order is
wrong. See below to fix.
If only half your lights came on, be sure you've got the correct number in the
"length" field under LED preferences.
If your lights came on in a variety of weird colors and looking like a 1950s diner
interior, you may have the wrong LED strip type selected. RGBW strips and RGB
strips are not the same, so be sure you've got the correct strip type or you'll get
very odd behavior.
If your microcontroller hangs or keeps rebooting, or gets really hot, you may
have the power and ground lines switched. Unplug right away and check: this is
a fast way to brick your controller.

Electronics Assembly

Solder four short (1" / 2.5cm) wires from
the Feather to the back of the matrix as
shown:

+5v to BAT
GND to GND
DIN to A0 (aka 26)
CIN to A1 (aka 25)

Next we'll add the power switch. Cut the
red wire on the battery cable right in the
middle. Strip a little bit of shielding off
each side and add a little piece of heat
shrink onto each wire.

5. 

6. 

7. 

8. 
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Prepare your switch: cut one of the side
legs off so it's out of your way. Bend the
remaining wires outwards a bit -- we'll
bend them down more once they're wired
up.

With the switch in the "off" position (the
slider positioned above the leg you just
cut off), solder the two remaining switch
legs to the battery cables. Cover with heat
shrink.

With this configuration, the necklace must be switched ON in order to charge the
battery. If the necklace is switched off, there's no physical connection between the
battery and the board so charging won't happen.

Plug the battery in to the JST connector on the Feather and flip the switch to the "on"
position. If all goes well, your matrix should light up with all yellow lights. Success!

If not, here are a few things to try:

Troubleshooting
Make sure you soldered to the IN pins on the matrix and not the OUT pins. You
want the ones labeled CIN and DIN.
Head to the WLED interface and open LED preferences. Make sure everything
matches the graphic and your GPIO pins are correct.
It's very easy to switch the GPIO pins for the clock and data lines (CIN and DIN).
Try switching the numbers 25 and 26 and see if that fixes things.
Make sure there are no stray wires shorting between any of the pins.
Try uploading / installing the software again if you're having trouble.

1. 

2. 

3. 

4. 
5. 
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WLED 2D Matrix

Matrix Setup
WLED has a handy 2d-matrix setup feature that will take care of the mapping for you
on a rectangular matrix. This matrix is 8x8, which is the default setting in WLED,
making it easy. 

You can chain two of these matrices together and get a 16x8 matrix with 128 pixels, or
chain more than that for more lights. The WLED interface makes it easy to set up any
size of rectangular matrix you'd like.

Go back to Config and choose the 2D Configuration tab.

Change the dropdown to read 2d Matrix,
and additional options will appear. If you
want to sync more than one panel, you can
do it here. 

Set up your layout numbers to match the
number of rows and columns in your
project. You can also change orientation
here - my pixels start in the lower left
corner and finish in the upper right.

Matrix Effects
WLED has a hefty number of matrix effects that appear in the list when you've got
your 2d matrix set up. Click the little square in the "filters" popup to see only the 2d
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matrix effects. Many of them can be customized with speed and intensity sliders, or
different color palettes. Go wild!

For even more options and patterns, check out the Matrix Portal Stained Glass with
WLED (https://adafru.it/1az2) guide. This will walk you through installing MoonModules
code with a lot more kaleidoscopic effects for your matrix.

Create Presets

Animation Presets

Once your lights are working, it's time for the fun part: creating light animations using
WLED presets. This is easy and intuitive in WLED. Choose a color palette and an
effect, then play with the sliders at the bottom of the Effect Mode column to
customize the effect.

When you find something you like, click the +Preset button in the Presets tab and give
your preset a name, then save it. You can reorder them using the "Save to ID" field. 

You can create hundreds of presets using the preprogrammed effects, so take some
time to play around and see what looks good on your LED strip.
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Once you've created your favorite presets, create a Playlist of presets. You've got the
option to have each preset play for a set amount of time and the playlist can repeat
forever. This is handy when you're out of the house wearing your necklace and you
want it to change and morph automatically without having to connect to it with your
phone.

WLED Additional Settings

Brightness Limiter

Find this on the LED Settings screen.
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WLED automatically limits the brightness
of your project so your power supply
doesn't get over-taxed. The default
amperage is 850mA. 

For some projects, especially battery-
powered projects, having the limiter
turned on is a good idea. But if you're not
getting the brightness you expect, try
adjusting this number to match the
amperage of your power supply or battery
pack.

For this project, 850mA is generous and
plenty. I want as much battery life as
possible, so I turned the brightness limiter
down to 350mA and the brightness of the
matrix down almost all the way.

Access Point (AP) Mode

While you're home, it's easy to control your project over your local WiFi network. But
when you're out at a festival you probably don't have WiFi access. It's still possible to
connect to your project and control it using WLED's Access Point Mode.

Are you trying to ensure the necklace lasts awhile between charges? See the
text above for power saving options. Yes, it may be a bit less bright but it's a
balance between brightness and battery life.
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Turn your project on and give it a minute
or two to start broadcasting. Look in your
WiFi networks and find WLED-AP - this is a
mini WiFi network being broadcast by the
microcontroller. Connect to it - the default
password is "wled1234". An instance of
WLED will automatically pop up and you
can control your project from anywhere.

If you're putting your lights up in public, it's
a good idea to change the AP Mode
default password so strangers can't log in
and control your lights. This could be a
security risk. 

AP Mode only broadcasts for a few
minutes after you boot up the board so if
you don't see the WLED-AP network try
rebooting.

WLED App

There are a couple different apps available
to manage your WLED projects. Name and
organize your projects, and find them
quickly without having to type in a URL.
Check the Apple or Android store for
downloads. 

My favorite is "WLED Native". It allows you
to organize multiple instances and easily
switch between devices without having to
remember any URLs. 

©Adafruit Industries Page 18 of 24

https://learn.adafruit.com//assets/129081
https://learn.adafruit.com//assets/129081
https://learn.adafruit.com//assets/131681
https://learn.adafruit.com//assets/131681


Backup Config & Presets

Under Config / Security & Updates you will
find a place to back up your data. It's a
good idea to back up your config file as
soon as you're happy with the settings.
Save it as a .json file on your computer.
Now you can prototype and experiment to
your heart's content, and if everything
breaks, just re-upload this file. Or, if you're
doing another build you can use this
feature to copy all your settings from one
board to another.

Enclosure

Now to put the electronics in a pretty enclosure suitable for wearing.

The first step is to secure all the
components together in as tight a bundle
as possible. I ended up putting the switch
and the battery along the top side of the
Feather, and then the matrix on the back
side where it had room to shine.

Secure the switch and battery in place
using hot glue. I ended up making the
black battery cable a little bit longer by
soldering an extra piece of wire in there,
just so my battery could lay neatly beneath
the USB port.
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Melt a small amount of thermoplastic using
a heat gun, or drop it into a pan of hot
water. As it melts it will turn clear and get a
little sticky. It sticks to itself really well, but
doesn't stick to everything else. I used my
silicone soldering mat underneath and it
made a great work surface.
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Once the plastic is all clear and melty, roll
it into a little ball. Now you can start
sculpting whatever kind of enclosure or
shape you'd like. 

My next step was to press a ball of plastic
underneath my glass lens. This adds a
layer of diffusion between the eye and the
LEDs -- the plastic will cool back to a
translucent white and it will diffuse the
lights nicely.

While the plastic was still a little melty, I
pressed the lens down onto the matrix so
it would cool in place and form itself
perfectly over the matrix.
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Melt some more plastic and keep
sculpting. I found it easiest to roll it into a
"worm" and then coil it around the lens,
pressing and sculpting until the whole
assembly was covered.

I made sure to leave the switch accessible,
and added enough plastic that it didn't
stick out and scratch my neck when I put
the necklace on. 
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I added a loop at the top for attaching my
necklace cord, making sure not to block
the USB port. 

The plastic cools to white, but can be
reheated at any point and re-shaped with
a few finger swipes. 

Thermoplastic can be painted but you
need to use a good primer for plastic or
the paint will flake off or not dry fully.

Cover the lens with modeling clay and the
USB port with tape before painting.
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Start with a good primer - I used Rust-
oleum black gloss paint. A black primer
underlayer will make any metallic coats
look a lot more realistic.

Add metallic or brightly colored paints to
finish. Most paints will stick to this primer. 

If your paint is still sticky after a couple of
days, add a top coat of clear varnish or
polyurethane to seal it. 

Add a necklace cord, and get ready to
dance.
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