How to Integrate a 4D
System’s 4Duino LCD
Display
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Introduction

This guide will walk you through the steps for integrating a 4D System’s 4Duino into
your Beagle Bone based embedded system. This will include setting up your computer
to be able to program a 4Duino as well as display a colored rectangle and establish 12C
communications with the Beagle Bone. The 4Duino is equipped with a 2.4”, 240x320
LCD display. Onboard, the 4Duino has an ATMega32u4 microprocessor making it
similar, at heart, to Arduino’s Leonardo board. It also has a PICASO GPU. The 4Duino
can be programmed using either the 4D Workshop4 IDE or the Arduino IDE. In this
guide we'll be using the 4D Workshop4 IDE.

Arduino IDE

Even though we are using the 4D Workshop4 IDE, the Arduino IDE is still needed in order to be
able to program your 4Duino board. To start, download and install the Arduino IDE. The 4D
Workshop4 IDE requires a 32 bit version of the Arduino IDE so be sure to download the legacy
version (1.8.X and older).

Once installed, open the arduino IDE and add the 4Duino board to the boards manager. To do
so, navigate to “File > Preferences”, and under the settings tab, add the following URL to the

“Additional Boards Manager URLs”.

https://github.com/4dsystems/4Duino/raw/master/package 4dsystems index.json

Preferences X

Settings  Network

Sketchbook location:

C: \Users-Documents\Arduin0| Browse

Editor language: System Default ~ | (requires restart of Arduino)
Editor font size: 12

Interface scale: Automatic | 100 5 % (requires restart of Arduino)

Theme: Default theme | (requires restart of Arduino)

Show verbose output during: [ compilation [_] upload

Compiler warnings: Mone

[] pisplay line numbers ["] Enable Code Folding

Verify code after upload ] use external editor

Check for updates on startup Save when verifying or uploading

C] Use accessibility features

Additional Boards Manager URLs: |https://github.com/4dsystems/4Duino/raw/master/package_4dsystems_index.json ﬁ
More preferences can be edited directly in the file
C:\Users)| ppData\Local\Arduinol5\preferences.td

(edit only when Arduino is not running)

0K Cancel

—


https://github.com/4dsystems/4Duino/raw/master/package_4dsystems_index.json

Next, navigate to “Tools > Board > Board Manager”, and search “4D systems” in the search bar.
Install the “4D Systems AVR Boards” package.

P —
@ Boards Manager X

Type |All ~ | 4D Systems

4D Systems AVR Boards

by 4D Systems

Boards included in this package:
4Duino - 2.4,

Online Help
More Info

1.81 Install

Close

As a final step, determine what com port your 4Duino board is associated with. If you haven’t
yet, pug your 4Duino board into your computer. Then, navigate to “Tools > Port” and make note
of which port is labeled with “4Duino - 2.4”. Close the Arduino IDE. If left open, the Arduino IDE

may hold onto the 4Duino’s com port, preventing the 4D Workshop4 IDE from being able to use
it.

@ sketch_dec07a | Arduino 1.8.19 — O X
File Edit Sketch Tools Help
Auto Format Cirl+T

Archive Sketch
Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+l
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl=Shift+L

WIFI101 / WIFININA Firmware Updater

void loop() Board: "4Duino - 2.4™" 3
// put you
Port
} Get Board Info COM11 (4Duino - 2.4
COmM4
Programmer TE

Burn Bootloader
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Display a colored rectangle
Create a new project in 4D Workshop4 IDE by clicking on “File > New > 4Duino”.
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Click next and select the basic graphics option. You are now ready to begin coding. Add the line
“Display.gfx_RectangleFilled(0, 0, 100, 100, RED);” to the automatically created loop function at
the bottom of the project.

This function displays a red rectangle in the upper left corner of the display. The parameters to
the Display.gfx_RectangleFilled function are as follows:

The x coordinate of the rectangle’s upper left corner
The y coordinate of the rectangle’s upper left corner
The x coordinate of the rectangle’s lower right corner
The y coordinate of the rectangle’s lower right corner
The color of the rectangle



Compiling and loading
In the menu at the top of the 4D Workshop4 IDE, select Comms. In the Arduino Comms section,
select the com port from the Arduino IDE section above.

NG Home View Tools  Widgets  Comms | Project

Status at 7:39:49 PM

COM 5
The remote system is not available. For information about CoM11 w
network troubleshooting, see Windows Help

Comms Arduino Comms

Finally, back in the home menu, click on “Comp ‘nLoad”

L= =N Workshop 4 - AirGuitar(4Duino, PORTRAIT)
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7 y 0o . % @ 3 O AR @ '® =
=1 — S d = |
+ E:j tE% = %2 5 B 6 i) N\ QE’ A = =
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File Clipboard Undo/Redo Bookmarks Find Code Folding Compile

After some time you should see the following message in the terminal as well as a red rectangle
in the upper left corner of the display.

Loading configuration...

Initializing packages...

Preparing boards...

Verifying...

Sketch uses 7526 bytes (26%) of program storage space. Maximum is 28672 bytes.

Glokal wvariakbles use 518 bytes (20%) of dynamic memory, leaving 2042 bytes for local wvariakles. Maximum is 2560 bytes.
Uploading...

Completed RC=0




12C

You will need some way of communicating with the 4Duino from your Beagle Bone. Luckily, the
4Duino is equipped with 12C. Add the line “#include <Wire.h>" to your 4Duino code.

#include <Wire.h>

There will be an automatically generated function called “setup” in your 4Duino project. At the
very end of this function, add the lines “Wire.begin(0x08);” and
“Wire.onReceive(bitMaskRecieved);”.

The parameter for Wire.begin is the 12C address of your 4Duino board and can be changed to
whatever you want. The parameter for Wire.onReceive is a callback function pointer to a
function that gets called once an 12C message is received by the 4Duino. You can also change
this to whatever you want as long as the function is defined later in your code. Below is an
example function to get you started. “Wire.available” checks whether the 12C bus is available for
communications and “Wire.read” returns whatever was sent to the 4Duino.




Troubleshooting

An error occurred while uploading the sketch

If you encounter the error message “An error occurred while uploading the sketch” in the 4D
Workshop4 IDE after trying to compile and load your project, this means that connection to the
board was lost during the upload process. During the process of compiling and uploading your
program, the 4Duino disconnects and reconnects automatically a couple times. This is normal,
but if you are using a virtual machine such as VMWare at the same time, when the 4Duino tries
to reconnect it may get stopped by the virtual machine asking whether to connect it to the host
or virtual machine. If you don’t manually tell VMWare to connect the 4Duino to the host, 4D
Workshop4 IDE will time out and assume connection to the 4Duino was lost. Also note that the
VMWare connection message may pop up behind the 4D Workshop4 IDE window and can be
easily missed.

Loading configuration...

Initializing packages...

Preparing boards...

Verifying...

Sketch uses 8100 bytes (28%) of program storage space. Maximum is 28672 bytes.

Global variables use 534 bytes (20%) of dyvnamic memory, leaving 2026 bytes for local variables. Maximum is 2560 bytes.
Uploading...

An error occurred while uploading the sketch

Completed RC=1

Select a valid comms port

If this error pops up on screen after you’ve tried to compile and load your program, this could
mean that you don’t have the correct com port selected in the comms menu, or it could mean
that another program is using the 4Duino com port. If you believe that you have the wrong com
port selected, open the arduino IDE, navigate to “Tools > Port” and make note of which port is
labeled with “4Duino - 2.4”. Close the Arduino IDE and any other programs that may be using
the 4Duino com port such as additional instances of 4D Workshop IDE.

[
Workshopd >

Please select a valid and connected comms port for "Arduine
Comms' in the comms tab.

= - |
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