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Introduction

Previously on Getting Started with the MaKey MaKey we discussed how to make your standard
banana space bar. But what if you want to make a full-on banana piano, and the default MaKey
MaKey key presses don't fit your needs? Among its many magical characteristics, the MaKey MaKey
is easily reprogrammable, so you can customize the key-mapping to fit your project.
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In this tutorial we'll show you how to use Arduino -- the most popular embedded development
environment out there -- to reprogram the MaKey MaKey and modify which inputs press which
keyboard or mouse control. We'll also talk a bit about that mysterious output header, which you can
use to turn the MaKey MaKey into more than just an input device.

Please Note: This tutorial only applies to Makey Makeys purchased from SparkFun or a SparkFun
Distributor that have the SparkFun logo printed on the board. Variants of the Makey Makey
purchased from other sources may not work with the instructions laid out in this guide.

Suggested Reading
Before following along with this tutorial, we highly recommend you read through outGetting Started

with the MaKey MaKey tutorial. That guide will help get you fully up-and-running with the MaKey
MakKey, leading you from driver installation to making your first key.

Beyond that tutorial, here are some related tutorials we'd recommend reading as well:
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e What is an Arduino? -- An overview of Arduino, from the IDE to the boards to the language.

e How to Install the Arduino IDE -- You won't get too far in this tutorial without having Arduino
installed, this tutorial will help you through the process.

e Logic Levels -- Learn about the difference between HIGH, LOW, 0V, 5V, on, off, etc.

e Using GitHub -- The MaKey MaKey Arduino files are hosted on GitHub, where we keep the
most up-to-date files.

Installing the Arduino Addon

Before you can program the MaKey MaKey using Arduino, you need todownload and install the
Arduino IDE (integrated development environment). Check out ourlnstalling Arduino IDE tutorial for
help with that. From there you can access the Arduino application by double-clicking (using the
MaKey MaKey!?) the Arduino application.

Installing the Addon Using the Arduino Board Manager

The MaKey MaKey addon for Arduino adds an entry to the Arduino "Boards" list tailored to the
MaKey MaKey. Arduino 1.6.4 introduced the Board Manager feature, which makes installing board
addons as easy as a few button-clicks.

Arduino 1.6.4 or later requried. Stuck using an older version? Click here.

If you aren’t using Arduino 1.6.4 or later, you can install the boards manually. Click the button below
to download the addon:

Download the Addon

Note: These Arduino addon files only work withArduino 1.5 and up. If you're using an earlier version
of Arduino, either update (and get some cool new features), or download the older version of the
Addon.

The download is a zip file, which includes a directory named “hardware”.Unzip the hardware folder
into your Arduino sketchbook. Where’s your Arduino sketchbook? Well, by default, it should be an
“Arduino” folder in your home directory, but to double-check you can go to File > Preferences within
Arduino and see the Sketchbook location text box. Just make sure you close all Arduino windows
once you’re done.

Preferences l — | |&I
Sketchbook location: E
C:\UsersiyourMameHere I|,4|!'.r|:||_|in|:|| Browse

After you've unzipped the addon, your directory structure should look a little something like this:
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=
@IM_,-’I{ Chlkers\user_name’ Ardusnc’ hardwarel sparkfun’ s I ~ | Search avr 2
—
Organize * Include in library = Share with = Bum Mew folder = - il &
Favarites = Mame Date madified Type S
LS _MEE bootloaders XS 1109 AW File folde
8 Downloaids COres 20,205 11209 AN File folde
¥ Dr-:-pl:u:-r driver 202005 1109 AM File folde
#. Recent Places signied_driwer 21042005 1109 AM  File folde
B Desktop vanants 210/2005 11:00 AM e folder
Projects _ | boards. 21072005 955 AM TXT File SEB
I kentro | platforrm.ted 210/2005 956 AR File 6 KB

Make sure any existing Arduino windows are closed (if you’ve opened any), andopen up a hew
Arduino window. Let’s do some programming!

To install the MaKey MaKey board, first open your Arduino preferences File > Preferences). Then
find the Additional Board Manager URLSs text box, and paste the below link in:

https://raw.githubusercontent.com/sparkfun/Arduino_Boards/master/IDE_Board_Manager/package_sparkfun_index.json

Preferences &J

Settings | Netwurk|

Sketchbook location:

Ci\Usersiuser.name\Dropbox\Work \Arduino

Editor language: -System Default - (requires restart of Arduino)

Editor font size: |12
Show verbose output during: compilation upload

Compiler warnings: |MNonge  »

Display line numbers

Enable Code Folding

Verify code after upload

[] Use external editor

[] Check for updates on startup

ipdate sketch files to new extension on save (pde -> .ino)

[] 5ave when verifying or uploading

More preferences can be edited directly in the file

Then hit "OK", and travel back to theBoard Manager menu. You should (but probably won't) be able
to find a new entry for SparkFun AVR Boards. If you don't see it, close the board manager and open
it again. \_()_/".
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IEI Boardz Manager Q

Type Al » |sparkfun
SparkfFun AVR Boards by Sparkfun Electronics -
Baards included in this package:

RadBoard, MakKey MaKey. Pro Micro, Fio 2, Digital Sandbox, Mega Pro, RedBot, Senal 7-segment Display, ATmega12BAFAL Dav
Baard.

Mora info

[Instalh"

SparkFun SAMD Boards (dependancy: Arduins SAMD Boards 1.6.2) by SparkFun Electranics
Boards included in this package:
SparkFun SAMDZ21 Mini Breakout, SparkFun SAMDZ21 Dev Breakout. £

Online help

Mora info

SparkFun ESPE260 Boards by SparkFun Electromics
Boards included in this package:

Ganaric ESPE266 Modula, SparkFun ESPE2EE Thing.
Qoling help

Mora info

-

|Cbse

Select Install, and wait a couple seconds while the addon downloads and installs.

Programming the MaKey MaKey

You're just about ready to modify the firmware driving the MaKey MaKey. But first there are a few
settings we need to adjust.

Board and Port Selection

The addon you installed will add a "MaKey MaKey" option to theTools > Board menu within the
Arduino IDE. Go ahead and select that.

”
sketch_feb10a | Arduine 1.6.0 [ =NA ﬂ
File Edit Sketch |Tools| Help
Auto Format Ctrl+T
Archive Sketch
sketch_feb103 Fix Encoding & Reload
void setup () Serial Monitor Ctrl+Shift+M i
AF put your
Board ! SparkFun AVR Boards
} Port ! SparkFun Pro Micro 5V/16MHz
woid loopi) Programmer \ SparkFun Pro Micro 3.3V/8MHz
A4 put your SparkFun Fio V3 3.3V/8MHz
Burn Bootloader
©  SparkFun Makey Makey
} - b5

You'll also need to set theSerial Port. When you plug in the MaKey MaKey it enumerates as a
communication device and gets assigned a COM port (Windows users, you'll need drivers installed,
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see here). Select the MaKey MaKey's COM portunder the Tools > Serial Port menu in Arduino.
For most users, there'll be only one port to choose from. If there are two, unplug and replug the
MaKey MaKey in, observing which COM port disappears and reappears.

-

sketch_auglia | Arduino 1.0.1 =N NC!
File Edit Sketch [Tools| Help

Auto Format Ctrl+T

Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M

sketch_augl 3

Board k
Serial Port r COm1

¥  COMSB
Prograrmmer »

Burn Bootloader

On a Mac, the Serial Port will come in the form of "/dev/tty.usbmodem":

Help

Auto Format 3T Arduino 0020
| Archive Sketch
Fix Encoding & Reload

Serial Monitor {+38M

Board [ 2

Serial Port > Jdev/tty.usbmodem262471
/dev/cu.usbmodem262471

Burn Bootloader *  /dev/tty.Bluetooth-Modem

/dev/cu.Bluetooth-Modem

Modifying the Code

Onto the code. You can find the most up-to-date MaKey MaKey source code at itsGithub home
(check out our Using GitHub tutorial for help downloading). Or click the link below to download it
directly. It's another ZIP file, so don't forget to extract it!

Download the MaKey MaKey Firmware

There are two pieces to the MaKey MaKey code: the main file (currentlymakey_makey 1 _4 2.ino)
and the settings.h file. Open the .ino file with your Arduino IDE, settings.h will open up in a tab up
top.

Generally you'll only need to futz withsettings.h. This is where all of the keys are defined, and there
are a few more advanced options to play with the filters, and mouse movement speed. Here's what
it'll look like by default:

language:c
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#include "Arduino.h"

/*

it

/ KEY MAPPINGS: WHICH KEY MAPS TO WHICH PIN ON THE MAKEY MAKEY BOARD? //
i

- edit the keyCodes array below to change the keys sent by the MaKey MaKey for each input

- the comments tell you which input sends that key (for example, by default 'w' is sent by pin D5)

- change the keys by replacing them. for example, you can replace 'w' with any other individual letter,
number, or symbol on your keyboard

- you can also use codes for other keys such as modifier and function keys (see the
the list of additional key codes at the bottom of this file)

*/

int keyCodes[NUM_INPUTS] = {
// top side of the makey makey board

KEY_UP_ARROW, // up arrow pad
KEY_DOWN_ARROW, // down arrow pad
KEY_LEFT_ARROW, // left arrow pad
KEY_RIGHT_ARROW, //right arrow pad
" // space button pad
MOUSE_LEFT, // click button pad

// female header on the back left side

W', // pin D5
'‘a’ // pin D4
's', // pin D3
'd, // pin D2
f', // pin D1

‘g, // pin DO

// female header on the back right side

MOUSE_MOVE_UP, //pin A5
MOUSE_MOVE_DOWN, // pin A4
MOUSE_MOVE_LEFT, //pin A3
MOUSE_MOVE_RIGHT, // pin A2
MOUSE_LEFT, // pin A1
MOUSE_RIGHT // pin AO

1

i

// NOISE CANCELLATION ////1

i

#define SWITCH_THRESHOLD_OFFSET_PERC 5 // number between 1 and 49
/' larger value protects better against noise oscillations, but makes it harder to press and release
/l recommended values are between 2 and 20
// default value is 5

#define SWITCH_THRESHOLD CENTER BIAS 55 // number between 1 and 99
// larger value makes it easier to "release" keys, but harder to "press"
// smaller value makes it easier to "press" keys, but harder to "release”
// recommended values are between 30 and 70
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// 50 is "middle" 2.5 volt center
/I default value is 55

// 100 = 5V (never use this high)
// 0 =0V (never use this low

T

/I MOUSE MQOTION /1111

T

#define MOUSE_MOTION_UPDATE_INTERVAL 35 // how many loops to wait between
// sending mouse motion updates

#define PIXELS_PER_MOUSE_STEP 4 /[ alarger number will make the mouse
/ move faster

#define MOUSE_RAMP_SCALE 150 // Scaling factor for mouse movement ramping
/I Lower = more sensitive mouse movement
// Higher = slower ramping of speed
// 0 = Ramping off

#define MOUSE_MAX_PIXELS 10 // Max pixels per step for mouse movement
/*

M
// ADDITIONAL KEY CODES ///
i

- you can use these codes in the keyCodes array above
- to get modifier keys, function keys, etc

KEY_LEFT_CTRL
KEY_LEFT_SHIFT
KEY_LEFT_ALT
KEY_LEFT_GUI
KEY_RIGHT_CTRL
KEY_RIGHT_SHIFT
KEY_RIGHT_ALT
KEY_RIGHT_GUI

KEY_BACKSPACE
KEY_TAB
KEY_RETURN
KEY_ESC
KEY_INSERT

KEY DELETE
KEY_PAGE_UP
KEY PAGE_DOWN
KEY_HOME
KEY_END
KEY_CAPS_LOCK

KEY_F1
KEY F2
KEY_F3
KEY F4
KEY_F5
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KEY_F6
KEY_F7
KEY_F8
KEY_F9
KEY_F10
KEY_F11
KEY_F12

*/

The first variable definition, keyCodes[NUM_INPUTS], is an array of 18 values. Each value in this array
represents a single key or mouse input. Each variable in that array has a defined position, called an
index, numbered from 0 to 17. KEY_UP_ARROW is at position 0, while, down at the bottom,
MOUSE_RIGHT is at position 17. The positions in the array map to the MaKey MaKey inputs as
such:

=
=
-

makeymakey.com/howto ‘p " MM
HRTH

If you want to define an input as a-z, A-Z, 0-9, or other printable characters, you can fill thexeyCodes
array with single characters surrounded by apostrophes (e.g. 'a','s','d',...). If there's no printable
character for the key you need, like the arrow keys, modifier keys, etc. you'll need to use one of the
defined special key values. The special keys available are all printed (in comments) at the bottom of
settings.h (KEY_LEFT_CTRL, KEY_LEFT_SHIFT, etc.). Their function should be pretty self-
explanatory.

Just remember, there can only be18 total values, comma-seperated, in that array!

As an example, say you want the 'CLICK' key on the top side to instead be the ENTER key. Easy!
Just go to the sixth entry (position 5, darn that 0!) in the keyCodes array and replace MOUSE_LEFT with
KEY_RETURN (just like that, all caps, don't remove the comma that was there already).

To load your new code onto the MaKey MaKey, all you need to do is hit theUpload button (the
right-facing arrow icon up top). If all of the settings in the Tools menu are correct, you should see
some blinky lights on the MaKey MaKey, followed by something like this:
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int keyCodes[NUM_INPTUTS] = {
S top side of the makey makey board

EEY _TP_AFROW, A4 up arrow pad

EEY DO _ARROW, Af down arrow pad

EEY LEFT_AREROW, #¢ left arrow pad

EEY_RIGHT AREOW, S/ right arrow pad

by, /¢ space button pad

| EEY_RETUEN, SF replacing click with ENTER

| SF female header on the back left =side

4 UL k

Binary sketch size: 7 3 (of a 28,672 byte maximum)

r-.-1al-=:ir='g.-' r-.-1al-=:ir='g.-' an COlE

Now you should have some ENTER action on your MaKey MaKey, in place of the top-side click!

Using the Output Header

If an elephant remains in this room, it's probably that output/expansion header at the top of the board.
This header is what really makes the MaKey MaKey versatile. Not only can the MaKey MaKey
receive inputs from all sorts of crazy objects, but output signals back into the world.

PULL-UPS

D14 and D16 are what we're going to focus on here. The default MaKey MaKey firmware configures
each of those pins as outputs. They'll produce either 5V or 0V, on depending what MaKey MaKey
keys are pressed.

D14 is tied to the keyboard inputs so whenever a keyboard button is pressed, it'll generate a HIGH
(5V) voltage, otherwise it stays LOW (0V). Same goes for D16, which is tied to mouse
buttons/movements.

What use is that? Well it's a great way to trigger external objects. You could hook up arLED to those
pins, and get even more blinkies! Or, you could connect a DC motor, to automate something. Or you
hook it up to a 5V relay, and really get your MaKey MaKey interacting with the world.

Page 10 of 12


https://cdn.sparkfun.com/assets/4/a/1/6/3/52e97864ce395f761b8b456b.png
https://cdn.sparkfun.com/assets/3/8/0/6/3/52e978c1ce395f6f178b4568.jpg
https://www.sparkfun.com/products/9590
https://www.sparkfun.com/products/9608
https://www.sparkfun.com/products/11042

A

-

o~
P

Anything that can operate on a 5V DC signal could be triggered by one of these inputs.

Resources and Going Further

If this is your first foray into programming in general, or even just Arduino programming, we'd
encourage you to check out these resources and tutorials:

e Arduino Learning Database -- A series of code examples which will help you figure out exactly
what's going on with all this Arduino code. Don't be afraid to try loading the MaKey MaKey with
Arduino sketches that have little to do with MaKey MaKey-ing. A great way to learn how to code
is by following code examples, of which Arduino has many. Either peer into the File >
Examples menu within Arduino, or check out all of the links on this database.

e Arduino Language Reference -- Here you'll find links explaining the purpose and operation of
Arduino's standard structures, variables, and functions. This is a great place to look up what
exactly digitalWrite(), int, loop(), and the rest are all for.

e Arduino Community Forum -- Anything left unanswered after browsing the previous two links?
Head over to the community forum! Try searching out for previously asked questions, or pose
one of your own.

e Turn Your Arduino Into A Keyboard/Mouse -- How to take advantage of the Keyboard and
Mouse functions of the ATmega32U4. The MaKey MaKey makes use of many of the functions
discussed here. If you're curious about writing your own version of the MaKey MaKey code, this
might be a handy place to start. Arduino's also got an entry for the Mouse and Keyboard library
on their website.

e Arduino Comparison Guide -- Learn about other Arduino-compatible boards like the Uno and
Leonardo.
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