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Overview

The UNTZtrument and HELLA UNTZtrument are both great options if you want an
easily hackable open-source grid based MIDI controller. But what if you want to free
yourself from USB cables during a live performance with your UNTZ?

In this guide, we will replace the Arduino Leonardo used in the standard UNTZtrument
with either the Feather MO Bluefruit LE, or the Feather 32u4 Bluefruit LE. This small
hardware change will allow us send MIDI data wirelessly to computers and mobile
devices using Bluetooth LE MIDI.

Prerequisites

This guide will expand on the original UNTZtrument guide, and will show you how to
use the Adafruit Feather Bluefruit LE to send MIDI messages wirelessly from your
UNTZ to your computer or mobile device. You should make sure to follow the Arduino
IDE Setup guides for your choice of the Feather MO Bluefruit LE or the Feather 32u4
Bluefruit LE. You will also need to read through the original UNTZtrument guide
before continuing with these modifications.

Please make sure you read through the original UNTZtrument guide before

continuing.

Hardware Changes

Adafruit Feather MO Bluefruit LE

Feather is the new development board
from Adafruit, and like its namesake, it is
thin, light, and lets you fly! We designed
Feather to be a new standard for portable
microcontroller...
https://www.adafruit.com/product/2995
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https://www.adafruit.com/product/2995
https://www.adafruit.com/product/2829
https://developer.apple.com/bluetooth/Apple-Bluetooth-Low-Energy-MIDI-Specification.pdf
https://learn.adafruit.com/untztrument-trellis-midi-instrument
https://learn.adafruit.com/adafruit-feather-m0-bluefruit-le
https://learn.adafruit.com/adafruit-feather-32u4-bluefruit-le
https://learn.adafruit.com/adafruit-feather-32u4-bluefruit-le
https://learn.adafruit.com/untztrument-trellis-midi-instrument
https://www.adafruit.com/product/2995
https://www.adafruit.com/product/2995

Adafruit Feather 32u4 Bluefruit LE
Feather is the new development board
from Adafruit, and like its namesake it is
thin, light, and lets you fly! We designed
Feather to be a new standard for portable
microcontroller...
https://www.adafruit.com/product/2829

To make the UNTZ wireless, we will need to replace the Arduino Leonardo from the
UNTZtrument guide with a 32u4 or MO based Feather Bluefruit LE (seen above).
Because of this change, we will need to make a couple small modifications to the
case, and add a battery.

Marking New Mounting Holes

The first thing we will need to do is to drill three new mounting holes for the Bluefruit
Feather. To do this, | took the bottom plate from the UNTZ case and lined up the USB
port of the Feather with the spot where the USB port of the Arduino Leonardo would
normally sit. | then pressed on the Feather to make sure it wouldn't move, and used a
felt tip marker to transfer the Feather mounting hole locations to the bottom plate.
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Drilling New Mounting Holes
Next | used a 1/8" (Y3 millimeter) drill bit to drill new mounting holes in the bottom

plate of the case. The mounting holes on the Feather are 0.1" diameter, but | wanted
to make sure there was extra wiggle room since | was drilling by hand.
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Wiring Changes

Follow the original UNTZtrument guide for assembly instruction for the four or eight

trellis panels that make up the UNTZ or HELLA UNTZ Kits.

The SDA, SCL, GND, and power pin connections are in different locations on the
Leonardo vs the Feather. Refer to the pinout diagram and the wiring diagram below

for the locations of the pins on your Feather Bluefruit LE.
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| used 26 AWG silicone cover stranded-core wire to connect the Feather to the Trellis
grid, which made it easy to assemble the case. Solid core wire works as well, but it is
not nearly as flexible. The increased flexibility makes the case easier to assemble.

Here are the connections that you will need to solder using your choice of wire:

 Trellis SDA -> Feather SDA
« Trellis SCL -> Feather SCL

« Trellis GND -> Feather GND
« Trellis 5V -> Feather 3V

0000000

I E603450 7B20
E7B02-D60-1
+ 1000mAh 3.7V

You will also need to attach a battery to your Feather, and secure it to the bottom
plate in the UNTZ case. | used gaffers tape to secure the battery, but duct tape or any
other similar tape should work.

No futher hardware modifications to the UNTZ kit are needed for BLE MIDI support.
Follow the UNTZtrument guide for additional assembly instructions. Next, we will look
at the Arduino libraries needed for UNTZ Bluetooth LE MIDI communication.

Code Changes

There are a couple code changes from the main UNTZtrument guide, but for the most
part the code is the same as the USB MIDI examples in that guide. The biggest
change is the addition of the Adafruit BluefruitLE nRF51 Library, which you should
have installed while following along with the Feather Bluefruit MO or 32u4 setup
guides.
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https://learn.adafruit.com/untztrument-trellis-midi-instrument
https://learn.adafruit.com/untztrument-trellis-midi-instrument
https://github.com/adafruit/Adafruit_BluefruitLE_nRF51

Here is the full list of Arduino Libraries you will need to install using the Arduino
Library Manager.

« Adafruit Trellis
+ Adafruit BluefruitLE nRF51
« Adafruit UNTZtrument v2.0.0 or higher

Adafruit Trellis Library oy Adafruit Version 1.0.1 INSTALLED
Arduino library for controlling Adafruit Trellis Arduino library for controlling Adafruit Trellis
More info

Adafruit BluefruitLE nRF51 [y Adafruit Ve 1 1.9.2 INSTALLED
Arduino library for nRF51822-based Adafruit Bluefruit LE modules Arduino library for nRF51822-based Adafruit Bluefruit LE modules
More info

Adafruit UNTZtrument by Adafruit Version 1.0.0 INSTALLED
Adafruit UNTZtrument Adafruit UNTZtrument
More info

BLE MIDI Examples

Two BLE examples exist in the UNTZtrument library:

« BLE_UNTZtrument_Hello_World.ino
« BLE_UNTZtrument_Step_Seq.ino

Navigate to the Adafruit UNTZtrument examples in the File=Examples menu of the
Arduino IDE and select one of the BLE examples. Follow the standard upload
procedure to upload the example sketch to your Feather MO or 32u4 Bluefruit LE.

If you need more help with the upload process, visit the 32u4 Bluefruit LE Feather
Guide or the MO Bluefruit LE Feather Guide for more information about using the
Feather Bluefruit LE with the Arduino IDE.

AUalnuil rniciL Liviary -

Adafruit UNTZtrument 2 BLE_UNTZtrument_Hello_World |
Adafruit WINC1500 > BLE_UNTZtrument_Step_Seq
ArduinoTap > UNTZtrument_Hello_World

grbl > UNTZtrument_Step_Seq

Now that we have an example loaded on the Feather, we can connect to a BLE MIDI
compatible device.
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https://github.com/adafruit/Adafruit_Trellis_Library
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BLE MIDI Setup

Now that you have an example sketch loaded, you will need to connect to the UNTZ
using your computer or mobile device.

Click on a platform below to view setup instructions for your device:

+ macOS (0OS X)
- i0S

. A_ndroid

« Windows

macOS (OS X)

First you will need to open the Audio MIDI Setup application found in Applications/
Utilities on your Mac.

B8 Activity Monitor Nov 7, 2016, 7:39 AM
2 Adobe Application Manager Oct 23, 2016, 4:03 PM
» | Adobe Creative Cloud Today, 12:41 PM
Adobe Flash Player Install Manager Apr 22, 2016, 11:21 AM
> Adobe Installers Today, 12:42 PM
(%) AirPort Utility Nov 7, 2016, 7:39 AM
<& Bluetooth File Exchange Nov 7, 2016, 7:39 AM
P Dant Narmmn Annintant NlAvs 7 29N1R 720 ANA

Once it is open, you will need to navigate to the Window menu item and select Show
MIDI Studio.

Show Audio Devices 381

Show MIDI Studio a8 2

Show Network Device Browser 33

Double click the Bluetooth icon in MIDI Studio.
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https://learn.adafruit.com/wireless-untztrument-using-ble-midi/android
https://learn.adafruit.com/wireless-untztrument-using-ble-midi/windows

[ NON ] MIDI Studio

st e Default S @ @ M

Icon Size Configuration Add Device Remove Device Show Info Re

IAC Driver | | Network | [Bluetooth

3

Fifteen%@b G}E bluetoothlmenu)

A list of Bluetooth devices should appear. Click the connect button to connect to the

Adafruit Bluefruit LE device.

[ ] @ Bluetooth Configuration

Name: todd Advertise

Click Advertise to become discoverable as todd

:(:‘ Scanning for MIDI Bluetooth Devices

Device Name MIDI Properties Action

BLUEFRUIT MIDI (Offline) MIDI Input/MIDI Output
Adafruit Bluefruit LE (Offline) MIDI Input/MIDI Output

Adafruit Bluefruit LE MIDI Input/MIDI Output

3 devices found

Next, use your favorite MIDI software synth to connect to the Adafruit Bluefruit LE
device. If you don't have any MIDI software synths installed, a good option to start
with is SimpleSynth. Once you have selected the Bluefruit, you should be able to

press buttons on the UNTZ to send messages to your software synth.
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MIDI Source:

Sound Set

MIDI Channel

1
1
1
1
1
1
1

Filter Cutoff:

1
2
3
4
5
6
7
8

9
0
1
2
3
4
5
6

SimpleSynth

Adafruit Bluefruit LE Bluetooth

Apple DLS Sound Set

Instrument
TR-808
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1
Piano 1

10 Hz

CPU Usage: ||

Open...

12 kHz

Instrument
—uny iy

Screaming
Punch
Heart Beat
Footsteps
Gun Shot
Machine Gun
Lasergun
Explosion
Standard
Room
Power
Electronic

TR-808

Jazz
Brush
Orchestra
SFX

Program Number:

Bank Select MSB:

Bank Select LSB:

26
120

I0S

For this demo, there are two free iOS apps that you will need to install on your iOS

device:

« midimittr
- Perfect Piano

Connecting to the UNTZ

First, you will need to open midimittr on your iPhone or iPad. This app is used to route

BLE MIDI messages to MIDI capable iOS apps like Perfect Piano.

Once midimitter has opened, click on the icon on the top left of the screen to show

the menu.
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https://itunes.apple.com/app/midi-le/id925495245?mt=8#
https://itunes.apple.com/us/app/perfect-piano-smart-keyboard/id942937409

12:09 PM

N

\

Destinations

Network Sessioriyl

click to expand
the sidebar menu

Then, select the clients tab.

12:12 PM

. Sources
Routing

Network Session 1

Advertisement Destinations
Network Session 1

Clients

Settings

click on the clients tab

Help

Next, select the Adafruit Bluefruit LE device from the clients list. If you do not see your

UNTZ, you will need to make sure that you have uploaded one of the BLE examples,

and that your UNTZ is powered on.
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11:53 AM 28% 0>

Clients

Routing BLUETOOTH MIDI DEVICES

Adafruit Bluefruit LE

Advertisement
1 Device Found

Clients

Settings

select the adafruit
bluefruit le device

Help

Once your UNTZ is connected, you can now navigate back to the routing tab.

11:53 AM 28% W

Clients

Routing BLUETOOTH MIDI DEVICES

Adafruit Bluefruit LE

Advertisemerrt
1 Device Found

Clients

Settings

navigate back to
the routing tab

Help

In the routing tab, select the Bluefruit as a source.

©Adafruit Industries Page 13 of 19



11:53 AM

select bluefruit as a source

Generating Sound with a Software Synth

Now that we have the Bluefruit connected, we can open up Perfect Piano. This app is
a free example of many MIDI capable software synths in the iOS App Store. Each app
might have slightly different requirements to use MIDI input, but Perfect Piano makes

it easy.

Open up the app to get started, and select the keyboard.

Fidhii

Keyboard

Selectithelkeyboard

You should now see a full screen keyboard like the one shown below.
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You should now be able to press buttons on the UNTZ to trigger sounds in Perfect
Piano.

The video below shows basic communication between the UNTZtrument and Perfect
Piano on an iPad over Bluetooth LE MIDI.

Android

For this demo, there are two free apps that you will need to install on your Android
device:

- MIDI BLE Connect
« General MIDI Synth

Connecting to the UNTZ

First, you will need to open MIDI BLE Connect on your Android device. This app is
used to route BLE MIDI messages to MIDI capable apps like General MIDI Synth.

Once MIDI BLE Connect has opened, click on the scan button to search for your
UNTZ.
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https://play.google.com/store/apps/details?id=com.mobileer.example.midibtlepairing
https://play.google.com/store/apps/details?id=net.volcanomobile.sonivoxeasmidi

Pair with MIDI/BTLE devices.

BLUETOOTH SCAN

This app can scaf "Bluetooth devices near you. In general,
an app could use th: information to determine your location,
although this app do{s not do that. If you allow Location
permission then you ¢an turn it off later in Settings under Apps.
Note that this app will Kot work without Location permission.

click§scan

Next, select the Adafruit Bluefruit LE device from the list. If you do not see your UNTZ,

you will need to make sure that you have uploaded one of the BLE examples, and that
your UNTZ is powered on.

MIDI Device Scan

Adafruit Bluefruit LE

F9:9D:22:D8:BE:C3

selectithelbluefruitfle
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You should now see the Bluefruit LE device listed below the scan button on the main
screen.

Am 3 W4
MIDI+BTLE

Pair with MIDI/BTLE devices.

BLUETOOTH SCAN

Adafruit Bluefruit LE - F9:9D:22:D8:BE:C3, [0]
01

Generating Sound with a Software Synth

Now that we have the Bluefruit connected, we can open up the General MIDI Synth
app. This app is a free example of many MIDI capable software synths in the Google
Play Store. Each app might have slightly different requirements to use MIDI input, but
General MIDI Synth makes it easy.

Once the app has loaded, select the Bluefruit LE from the first dropdown menu.
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Am '

General MIDI Synth

l #4, Adafruit Bluefruit LE[0],

- Plug your devi ith your computer.
- Select MIDI in th&§JSB options dialog,
- Select Android USK\Peripheral Por
list.

- Use vour device as MIDI OUTAwith your favourrite MIDI

clickon the device
Use with a MIDI USB Keyboard

dropdownand-select

IDI Keyboard In the above drop-down list.

the bluefruit le

the above drop-down

That's it! You should now be able to press buttons on your UNTZ, and hear the output
from the MIDI Synth app.
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General MIDI Synth

#4, Adafruit Bluefruit LE[O], v

MIDI Channel Control

Channel 1 v
Acoustic Grand Piano v
Panning
o
ALL SOUND OFF
Windows

Windows 10 recently added support for MIDI over Bluetooth LE, and you can read
more about the changes here: MIDI Enhancements in Windows 10

Unfortunately, that means that real world support is very limited at this point, so your
best bet is to use an Android, iOS, or macOS based device.
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