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Overview

By popular demand, we now have a project tutorial for how to make your own
programmable, ultra-blinky LED belt. Perfect for parties, raves, parades, weddings,
funerals, and bar mitzvahs. Wear it with pride, wear it with blinky! Follow this tutorial to
build your own heirloom LED belt, and hand it down to your grandkids.

We designed this project to demonstrate how to use the digital LED strip, how to use
our Atmega32u4 breakout board with the Arduino IDE and how to make a portable
battery powered project that runs off of AAs. This project is not too difficult, and can
be finished in a day. Some soldering experience is good since 'free wire' soldering is
a little more difficult than soldering to a PCB, but even beginners should be able to
manage. We don't include a tutorial on using the Arduino IDE so its good if you've
played around with the Arduino already.
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Tools

You'll need some very common electronics tools to make this project

« A soldering iron (https://adafru.it/alH) and solder (https://adafru.it/alH)

« Wire cutters (https://adafru.it/alH) and wire stripper (https://adafru.it/alH)(or a
tool that does both)

« Heat source like a heat gun, hairdryer, or lighter

« Any kind of pliers (https://adafru.it/alH)

« A 3rd hand tool (https://adafru.it/alH) or panavise (https://adafru.it/alH)or some

other way to keep your work steady
« A basic multimeter can be handy (https://adafru.it/alH)

Parts List

We have this project available as a pack. You can of course, get the parts individually
and adapt it for your own nefarious purposes

« Atmega32u4 breakout board (the brains!) (https://adafru.it/alH)

- Digital LED strip - 1 meter (https://adafru.it/alH)

« 6-pin IDC cable

« Inline cable pair (male (https://adafru.it/alH)and female (https://adafru.it/alH))
+ 4xAA battery hoIchith a switch (https://adafru.it/cwD)

« IN40O0O1 diode (https://adafru.it/cul)

« 3" of 3/32" heatshrink

« 2" of 1" heatshrink

« Zip/cable tie

©Adafruit Industries Page 4 of 31


http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=180
http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=145
http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=152
http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=147
http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=146
http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=291
http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=151
http://www.adafruit.com/index.php?main_page=product_info&cPath=8&products_id=71
http://www.adafruit.com/index.php?main_page=product_info&cPath=42&products_id=296
http://www.adafruit.com/index.php?main_page=product_info&cPath=37&products_id=306
http://www.adafruit.com/index.php?main_page=product_info&cPath=33&products_id=319
http://www.adafruit.com/index.php?main_page=product_info&cPath=33&products_id=318
http://www.adafruit.com/partfinder/powerconn#cylindrical
http://www.adafruit.com/partfinder/diodes#power_blocking

Install Driver

We'll start out easy, by plugging in the atmega32u4 board and installing the driver. For
mac and linux users, you can skip this step! If you're using windows, however, you'll
need to do this:

Download the **inf** by right-click saving this file and saving it to the Desktop (https://
adafru.it/aVa)

Then plug a mini-B cable into the board and you should see the LED light up on it and
you'll be asked to install the driver.

Select No, not this time:

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission).

Read our privacy policy

Can Windows connect to Windows Update to search for
software?

O Yes, this time only

ov
ol

very time | connect a device

Click Next to continue.

[ Next > ] [ Cancel

Select Install from a list or specific location:
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Found New Hardware Wizard

This wizard helps you install software for:

Communications Port

') If your hardware came with an installation CD
&2 or floppy disk. insert it now.

What do you want the wizard to do?

O Install the software automatically (Fecommended)

®ilnstall from a list or specific location [Advanced}

Click Next to continue.

[ < Back ][ Next > ] [ Cancel

Browse to the deskop (or where-ever you saved the inf)

Found New Hardware Wizard

Please choose your search and installation options. \\

&

(®)iSearch for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

Search removable media (floppy, CD-ROM...)

Include this location in the search:
'C:\Documents and Settingshladyada\Desktop v

(O Don't search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ]I Next > I [ Cancel ]

Click Continue Anyways (we didn't pay for Logo testing, but we're using the built in
driver so its OK)
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Hardware Installation

! E The software you are installing for this hardware:
..

Communications Port

has not passed Windows Logo testing to verify its compatibility

with Windows XP. [Tell me why this testing is important. )

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either inmediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Continue Anyway ] LgTDF'Installalion |

Thats it! The USB-serial port should now show up under the device manager. If you
press the reset button it will 'disappear' and reappear.

L Device Manager

File  Action Yiew Help
HE 2 A =2a

| = =) ENTHEOGEN

¢ comOcom - serial port emulators

] ») Computer

| g Disk drives

] § Display adapters

| D¥DJCD-ROM drives

|- {5 Human Interface Devices

| = IDE ATA{ATAPI controllers

|- & IEEE 1394 Bus host controllers

|- Keyboards

") Mice and other pointing devices
Monitors

H8 Network adapters

] 5 MYIDIA Network Bus Enumerator

LR SRRE S JERE S S ERE S SRR S S ERE R S ERE e

Other devices
5 Ports (COM&LPT)
F‘»} Communications Port (COM1)
r_'f Printer Port {LPT1)
[+ #¥% Processors
[+ & SBPZ IEEE 1394 Devices
+-@, Sound, video and game controllers
+-2g» Storage volumes

[+ ¢ System devices
[+ Universal Serial Bus controllers
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Solder Header

This step is pretty easy, find the small header piece in the package and solder it into
the spot at the end of the Atmega32u4 breakout board. Make sure the short pins are

going into the PCB and the long pins are facing up.

You may need to use a piece of tape to keep the header in place while soldering it.

Solder all 6 pins.
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Prepare Cable

Find the 6-pin IDC cable and plug one end in. it should look like the following. with
the cable coming out onto the right side and the red wire up top.

Now cut the other end just before the connector (I'm cutting it about 1" away but don't
cut any more off than that!
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Disconnect the cable from the board (now that its cut)

Separate the wires of the cable, you can use fingernails to start, or use the tips of the
diagonal cutters to nip into the edges and then pull. Pull them so they are about 1"

separated.

Strip the ends of each of the wires to remove the plastic coating.
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Place the cable in a vise or holder like this third hand tool, and 'tin' the ends by
melting solder into the wires while heating with the tip of your soldering iron until they
are coated with solder.
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Connect the LED Strip

We have a lot more details on the digital LED strip and how it works here (https://
adafru.it/aHG) so you may want to also read that stuff.

The most important part is that you'll be soldering to one end of the LED strip, and to
make sure you are soldering to tbe INPUT end. To determine which is the input,
check the writing on the flexible PCB. If it says CI DI then thats the (correct) input end.
If it says CO DO then thats the (wrong) output. You can only connect to the input end
so double check.

Tin the pads by carefully melting a little solder onto the pads.

—

R LA T L
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We'll skip first wire, which is the red-striped one. Go to the wire next to that (#2), that
wire will connect to the +5V pad. Carefully solder the tinned pad to the tinned wire.

The next two wires go in line to Cl and DI.

.15 §
.|xvrlll'tl’lllllllllllII»IVI>l-

Buiiaiitdl

-
-
>
>
L 4
-
-
|

The unused fifth (5th) wire gets skipped as well.

The sixth wire connects to GND.
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Now you can trim the unused wires (the red one and the skipped 5th one).

You can now reconnect the cable. Click on the image to enlarge it and make sure
your wiring matches!
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Upload the Test Sketch

Now its time to get BLINKY!

We'll have to install a version of the Arduino IDE called Teensyduino and our LED strip
library, so we can program the controller chip.

If you're running Windows, you can just download this ready-to-go zip package.
Uncompress it and inside will be an Arduino IDE (https://adafru.it/cmA)

If you're running Mac OS X, you can just download this ready-to-go dmg package.
Uncompress it and inside will be an Arduino IDE (https://adafru.it/cmB)

Download and install whichever matches your setup. Uncompress it onto your
desktop or where ever you want to store the IDE folder. This will take a while so we'll
wait here for you.

OK welcome back! Now you will install the 'library' for the Digital LED strip.

Open up the Arduino library manager:

File Edit [Sketch| Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U
Upload Using Programmer Ctrl+Shift+U

L

Manage Libraries...

Export compiled Binary Ctrl+Alt+S SR

Arduino libraries

Show Sketch Folder Ctrl+K ‘
Include Library ) ArduinoHttpClient
Add File... ‘ ArduinoSound

AudioZero

// we light one pixel at a time, this is our
imeD = miwalm — Aa Rridne

Search for the LPD8806 library and install it

Type All Topic All 1pd8806

LPD8806 by Adafruit

Arduino library for LED strips and pixels using LPD8806 (and probably LPD8803/LPD8809) Arduino library for LED strips and pixels using
LPD8806 (and probably LPD8803/LPD8809)

More info

Version 1.... - Install

We also have a great tutorial on Arduino library installation at:
http://learn.adafruit.com/adafruit-all-about-arduino-libraries-install-use (https://
adafru.it/ayM)

You should now see a new example folder called LPD8806 and inside, an example
called LEDbeltKit. Open up the LEDbeltKit example.
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Port that is made when you plug in the Atmega32u4 board to USB.

basicPatterns | Arduino 0021
File Edit Sketch WEREN Help

Auto Format Chrl+T
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M

strip.setl]

Serial Port »  Teensy 2.0
for “:'=0; i | USBType »  Teensy++ 1.0
i:rtl: ?zt;t CPU Speed »|  Teensy++2.0
- l.ndhc _Bumn Goctioader’ - P arduino Uno
strip.setLEDcolor{1-1, BLACK];
} Arduino Duemilanove or Nano wf ATmega328
strip.writeStrip(): ‘ Arduino Diecimila, Duemilanove, or Nano wf ATmegal68
delay(wait); Arduino Mega 2560
} Arduino Mega (ATmegal1280)
/4 turn off the last LED before leaving Arduino Mini
strip.setLEDcolor({strip.nunlEDs({) - 1, EL: arduino Fio
} Arduino BT w/ ATmega328
Arduino BT w/ ATmegal6s

/7 £ill the entire strip, with a delay betw
void colorWineiuintd t color. uintd t wait)

LilyPad Arduino wj ATmega328

©@ Blink | Arduino 1.0-rc2
File Edit Sketch WEEEN Help
Auto Format
Archive Sketch
Fix Encoding & Reload
Serial Monitor

Ctrl+T

Blink

E

Ctrl+Shift+M

~

Elink
Turns

Board >

Serial Port

second, repea

on an

Programmer

This exauple

* /7

Burn Bootloader

void setup() {
/ initialize the digital pin as an output.
// Pin 13 has an LED connected on most Arduino boards:
pinMode (13, OUTPUT):;

Be sure to select Atmega32u4 breakout in the Board menu. Also select the Serial

To upload the LEDbeltKit sketch, simply have the board plugged in, click the Upload
button in the IDE and press the RESET button on the breakout board.

Don't forget to press the reset button on the blue 32u4 PCB right after clicking

upload to launch the bootloader and get it ready for programming!
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©@ | EDbeltKit | Arduino 1.0-rc2
File Edit Sketch Tools Help

Upload

LEDbeltKit

#include “LPD3506.h"
#include "SPI.h"

// Example to control LPDS

6-based RGEB

// the Leonardo pinouts
int dataPin = 16;

LED Modules in a strip!

// these are the pins we use for the LED belt kit using

Once you've uploaded you should see the LED belt perform the blinky test! It will look

a little similar to this:

Battery Protection Diode

Now we can work on making the battery pack to give us portable power. Grab the
remaining parts you'll need, the battery holder, diode, long battery connection cable,

and small heatshrink.
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Cut the red wire of the battery pack short by about an inch.

Then strip and tin the wire.
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Find the diode, this part will protect the board in case you put the batteries in
backwards, it also lowers the voltage a little so if you have fresh alkaline batteries, the
voltage won't be too high. Diodes are directional so make sure you're working with
the right end. Find the end that doesn't have a white strip and cut it short. Solder that

end to the red wire.
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Cut off and slide a “2" piece of black heatshrink onto the red wire past the diode.
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Now solder one wire from the battery connection cable onto the other end of the
diode, you may need to tin both if you are having trouble getting a good joint. It
doesn't matter which wire you choose so just pick onel!

Slide the heatshrink back over the diode and solder joints.
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Now shrink the tubing to protect the diode, you can use a hair dryer, heat gun, lighter
or the edge of your soldering iron.
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Now we'll connect the other side of the long power cable to the black wire. Slide a
small 1" piece of heat shrink onto the black wire (this image shows a much shorter
piece, but its too short so go a little longer).
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...and solder together the wires

Then heatshrink like you did before!

Power Connection

Now we will do the other half of the power connection, the side that connects to the
board.

Plug the matching shorter power cable into the longer one so they snap together
(they can only go one way).

Now you'll want to trace the red power wire back through the connectors. We suggest
using a multimeter to be sure. Put 4 AA's in the holder and turn it on. Then use a
multimeter to measure the voltage between the cable wires. One way will be about
-5V and the other will be +5V. When it's reading +5V the red handle is touching the
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positive wire. In this example, its the one on the right:

fypical 2700,
SIZE AA HR6

e oo Seeremarye:
i ' Powerizer

Turn off the power pack (or remove the batteries).

Cut the positive wire short by about 1"

Strip and tin the wire.
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Thread the shorter positive wire into the top left hole and knot it. The longer negative
wire goes through the opposite (bottom left) hole.

Pull the wires through so that you can push the negative wire into the GND pad all the
way to the right.
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The positive wire goes to the first 5V pad right next to the hole, all the way to the top
left in the image above.

Turn the board over, and solder the ground wire.

E i
[ gemm——. S

370000Q 000000090 Qs

¢ . J%d }% qea,cgnbnzcg/bam

5

...and the +5V wire.
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Check your work before we finish up!
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Finishing Up

Connect the LED strip back to the microcontroller board, and place the batteries back
into the pack.

Turn on the pack and wait a few seconds, you should see the LED pattern again!
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Now we'll wrap it up by protecting the cable that goes to the end of the strip.

Cut the large piece of heat shrink so you have two V2" pieces. Slide one piece of the
large heatshrink onto the end of the LED strip.

Use a heat gun, hair drier or lighter to shrink it down.
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While its warm (but not too hot, be careful!) wrap the cable tie around the end of the
heatshrink.

Tighten it over the IDC cable, and cut the end.
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You can then use the other piece of heatshrink on the other end of the belt, to protect
it.

That's it! Now the project is done. You can keep the battery pack and microcontroller
board in your pocket and wrap the belt around you.
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