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The Gamebuino META is a cool and colorful gaming handheld that features an
Arduino-compatible ATSAMD21, 160x128 color TFT screen, speaker, and 8 buttons.
It's an amazing platform for writing small games and is a great looking handheld!

https://adafru.it/EX3
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https://shop.gamebuino.com/en/home/65-1049-gamebuino-meta.html

Since Arcada boards, like the PyGamer and PyBadge's are also Arduino compatible,
it's easy to compile any Gamebuino games for these boards. The PyGamer/PyBadge
have much faster processors with more memory and the same size screen (in fact, it's
the same exact screen). We will not be 'emulating' the Gamebuino games - we really
will just re-compile them.

The buttons, sound, display all work the same. A huge amount of the hardware
interfacing code is all from Adafruit already, so adapting the Gamebuino library from
the SAMD21to SAMD51 was not too difficult!

You can use the SD card on the PyGamer if you like but we will prefer the internal
QSPI memory since it exists on all Arcada boards.

The program-from-SD card bootloader wasn't ported, we'll be sticking to the UF2
bootloader we know and love.

chip on the Gamebuino META (ATSAMD21) and Arcada boards are
mpatible so we cannot use the 'bootload-from-SD' distribution system for
1ebuino. Each game must be compiled a-new. However, once it is

piled, you can share the UF2 for your particular board
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What can | use?

We use the Arcada Arduino library to interface with the hardware, and can run on:

Adafruit PyGamer Starter Kit

Please note: you may get a royal blue or
purple case with your starter kit (they're
both lovely colors)What fits in your
pocket, is fully Open...
https://www.adafruit.com/product/4277

Adafruit PyGamer for MakeCode Arcade,
CircuitPython or Arduino

What fits in your pocket, is fully Open
Source, and can run CircuitPython,
MakeCode Arcade or Arduino games you
write yourself? That's right, it's the
Adafruit...
https://www.adafruit.com/product/4242

Adafruit PyBadge for MakeCode Arcade,
CircuitPython, or Arduino

What's the size of a credit card and can
run CircuitPython, MakeCode Arcade or
Arduino? That's right, its the Adafruit
PyBadge! We wanted to see how much
we...
https://www.adafruit.com/product/4200
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Adafruit PyBadge LC - MakeCode Arcade,
CircuitPython, or Arduino

What's the size of a credit card and can
run CircuitPython, MakeCode Arcade or
Arduino even when you're on a budget?
That's right, it's the Adafruit...
https://www.adafruit.com/product/3939

USB cable - USB A to Micro-B

This here is your standard A to micro-B
USB cable, for USB 1.1 or 2.0. Perfect for
connecting a PC to your Metro, Feather,
Raspberry Pi or other dev-board or...
https://www.adafruit.com/product/592

Gamebuino Libraries

Step 1. Install Arduino IDE, drivers & board
package

Before you start, you'll need to follow the guide for your particular board to install the
Arduino IDE, drivers and board support package so that you can upload code to it via
Arduino

Step 2. Install Arcada Libraries

We use quite a number of libraries to access the display, sound, buttons, etc.

Visit the Arcada library page to install all the libraries listed (yes that's a
dozen!) (https://adafru.it/EUK)
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Step 3. Install Adafruit Version Gamebuino

Library

In addition to the Arcada libraries, you'll need the Adafruit-tweaked versions of the

Gamebuino lirbary. We

will install it manually, not through the library manager, so

download the Zip and then select Add .ZIP Library... to install

File Edit |Sketch) Tools Help Manage Libraries...  Ctrl+Shift+I
Verify/Compile Ctrl+R -
Upload Crl+U Add ZIP Library...
Upload Using Programmer Ctrl+Shift+U Arduino libraries
Export compiled Binary Ctrl+Alt+S ArduincECCX08
Show Sketch Folder Ctrl+K ArduinoHittpClient
Include Library % e
Add File... AudioZero
Rridne

These replace the existing library but adds support for Arcada boards, for that
reason, you should remove any existing library you have with this name!

https://adafru.it/EX4

Gamebuino

Test

OK, let's test out that this worked. Restart the Arduino IDE and select the board you'll
be uploading to, then open the Gamebuino META for Arcada examples. Start with

a_hello

File Edit Sketch

Tools Help

©Adafruit Industries

New Ctrl+N

Open... Ctrl+0

Open Recent A

Sketchbook FlashStorage >

Examples Gamebuino META for Al 1.Basics 3 a_Hello
Close Ctrl+W GxEPD 2.Intermediate b_Bouncing
Save Ctrl+S HL1606strip 5.Tests c_Controls
Save As... Ctrl+Shift+S HL1606stripPWM src
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https://github.com/adafruit/Gamebuino-META/archive/master.zip

Be sure to select your Arcada board. You don't need to overclock or optimize so leave
those settings alone.

You must select TinyUSB as the USB Core - that's what we use to have the internal
storage appear as a disk drive. It's not the default so be sure to re-select it
whenever you open the Arduino IDE

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
¢_Controls Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+|
// clear { Serial Monitor Ctrl+Shift+M
gb.displal serjal Plotter Ctrl+Shift+L
//move thé WiFi101 / WiFiNINA Firmware Updater L
£ (gh.bul g "Adafruit PyGamer M4 Express (SAMDST)" »| e zignt ]
ball x 7 Yy the bal.
} - CPU Speed: "120 MHz (standard)" > r
if (gb.buf Optimize: "Small (-Os) (standard)" >
ball x 1 Cache: "Enabled” >
} Max QSPI: "50 MHz (standard)" > {r
if (gb.bui USB Stack: "TinyUSB" 3 Arduino
ball y 3 Port: "COM23 (Adafruit PyGamer M4 Express (SAMD51))" =|E TinyUSB
} Get Board Info
3 F Mk haad

Compile and upload a_Hello to your board. You will see the starting animation and
GAMEBUINO text...

*0“““ OFF ayu B0 [ 2 78 s
adafruit

You will see the starting animation, LEDs
flashing, and GAMEBUINO text...

©Adafruit Industries Page 8 of 15


https://learn.adafruit.com//assets/76323
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Then the 'splash screen' for the game, in
this case it just shows the name and
indicates for you to press the A button to
continue

O SN /71174
B O IR el

Finally, the Hello World text and a counter
will appear. That's it!

The next one we suggest you try is c_Controls because you can test the D-Pad (move
the ball) and buttons (make sounds)

File Edit Sketch Tools Help
New Ctrl+N
Open... Ctrl+0 A
Open Recent ffft >
Sketchbook 3 FlashStorage >
Examples Gamebuino META for Arcada * 1.Basics 3 a_Hello
Close Ctrl+W GxEPD 1 2Intermediate b_Bouncing
Save Ctrl+S HL1606strip b 5 Tests J I ——
Save As..  Ctrl+Shift+S HL1606stripPWM : st >

©Adafruit Industries Page 9 of 15


https://learn.adafruit.com//assets/76324
https://learn.adafruit.com//assets/76324
https://learn.adafruit.com//assets/76325
https://learn.adafruit.com//assets/76325

Disk Drive Usage

You'll note as you run these tests that a CIRCUITPY drive will appear on your
computer. This disk drive has the contents of the filesystem (QSPI or SD Card) that
you can browse and manage with your computer. Folders appear on the disk drive for
each project/game you compile & upload, and will contain files or settings for that

game.

« o> A = > CIRCUITPY (F) > v O r
B videos A Name Date modified Type
& Local Disk (C) fseventsd s
s big backup (E) a_Hello File f
— big backup (E) ¢_Controls File f
CirclesPhysics le f
- CIRCUITPY (F) .metadata_never_index AET

fseventsd Trashes
X boot_outbt
SETTINGS.SAV

a_Hello
c_Controls

CirclesPhysics

Using the Filesystem for Games

Some games will want you to store files on the filesystem. Normally this is an SD card
only, but we can use the QSPI storage as the USB disk drive. To demonstrate, load up

the Audio demo

©Adafruit Industries
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File Edit Sketch Tools Help

New Ctrl+N )

Open... Ctrl+0O A

Open Recent ffft >

Sketchbook 3 FlashStorage >

Examples 3 Gamebuino META for Arcada {‘ 1.Basics >

Close CtrbeW GXEPD  lintermediste *  Audio

Save Ctrl+S HL1606strip 1 5.Tests b CirclesPhysics

SaveAs..  Ctrl+Shift+S HL1606stripPWM : src : Language
IRKeyboard > Lights

Page Setup  Ctrl+Shift+P IRLib2 5 Physics

g At IRremote > Pong

Preferences  Ctrl+Comma Json Streaming Parser M er Save

RAM: 34315
¢PU:YDZ

You'll notice that you can press B to play
ANUSTC BEFFECT & <) the bleep effect but A doesn't work yet.

TSl O ® & |
e = (@33MNNN3E

P

In the code A should trigger this line:

music = gb.sound.play("test.wav", true); // true for infinite looping

In this case its looking on the filesystem. Press reset to restart the sketch, the next
time the USB drive appears you'll see a new folder called Audio

s > CIRCUITPY (F)

[~ Name Date modified Type Size
fseventsd File folder
a_Hello File folder
Audio 12/31/2016 11 File folder
c_Controls 12/31/2016 11 File folder
CirclesPhysics File folder
CJ .metadata_never_index METADATA_NEVE... 0KB
| | Trashes TRASHES File 0KB
X boot_out.xt TXT File 1KB
[ ] SETTINGS.SAV SAV File 1KB

Download and save this test.wav file into the folder
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https://adafru.it/EX6

— v > CIRCUITPY (F:) » Audio

‘ie Local Dit A Name Date modifiec

- big back

= CIRCUIT "m'x

- big backu

s CIRCUITP

fsevent: -
+ Copy to Audio

a_Hello
Audio
c_Contrc

CirclesPI

Once it finishes writing, wait a moment, then try pressing A on the sketch to play the
audio!

Some Examples

There's over 100 games available, and we don't want to play any favorites! We did try
a couple games that are good demonstrations of the Gamebuino platform. Here are
ready-to-go UF2s you can drag-n-drop onto the BOOT bootloaders of a PyGamer or
PyBadge

METATtris

This Tetris-like has awesome graphics and sound, incredibly addicting! (https://
adafru.it/EX7)

The source code is on github, you can download/fork it from there (https://adafru.it/
EX8)
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https://cdn-learn.adafruit.com/assets/assets/000/076/330/original/test.wav?1559434424
https://gamebuino.com/creations/metatris
https://github.com/Riksu9000/METAtris
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META-Picomon

This Pokémon alike is a port from a pico8 game, thus the name

Source code is on GitHub you can download/fork it here (https://adafru.it/EXb)

This game comes with audio files, so after you run the game once, reset the Arcada
board, and find the picomon folder on the USB drive that appears:

= > CIRCUITPY (F:) » v O Search CIRCUITPY (F:) 0
A
A
SR—
fseventsd a_Hello Audio c_Controls CirclesPhysics METAtris
picomon .metadata_never_ Trashes boot_out.txt SETTINGS.SAV
index
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https://cdn-learn.adafruit.com/assets/assets/000/076/336/original/METAtris_PyBadge.UF2?1559436107
https://cdn-learn.adafruit.com/assets/assets/000/076/337/original/METAtris_PyGamer.UF2?1559436108
https://github.com/deeph-z80/META-Picomon

Then, from the downloaded source code, go into the binaries/picomon folder. You'll
find a musics folder, ICON.GMV file and more. Drag all but the picomon.bin file into

the CIRCUITPY/picomon folder

= CIRCUITPY (F) "

s big backup (E)

s CIRCUITPY (F:) O ;t O ;t $ﬁs

fseventsd
musics sounds ICON.bmp
a_Hello
Audio
¢_Contrc a
Circlest @ |
METAtis kA

picomaon. —_— TITLESCREEN.G
|+ Copy to picomen | MV
@ Network

Titems 6 items selected

ICON.GMV

4y

picomon.bin

fE-F-Ed

TITLESCREEN.BM
P

? - e —_— e Y §
B '(?\\\\\\ \UFF = ;Q.n g o _‘w“\é RESET

adafruit

PYGAMER| e
N =—=

https://adafru.it/EXc

https://adafru.it/EXd
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https://cdn-learn.adafruit.com/assets/assets/000/076/345/original/picomon_PyGamer.UF2?1559444648
https://cdn-learn.adafruit.com/assets/assets/000/076/346/original/picomon_PyBadge.UF2?1559444933

Warnings & Notes

Yield

The Gamebuino library defines a function called yield() but this is internally used
by Arduino for USB and other RTOS tasks, for Gamebuino's yield we've renamed it
to gb yield()

SD vs. QSPI Filesystem

By default Arcada sets up to use the internal QSPI filesystem. If you want to use SD
cards instead, and your board has an SD card slot, open up the Adafruit_Arcada.h
and find the definition block for your board, for example

#elif defined (ADAFRUIT PYGAMER M4 EXPRESS)
Then change
#define ARCADA USE QSPI FS
//#define ARCADA USE SD FS
to
//#define ARCADA USE QSPI FS

#define ARCADA USE SD FS

And recompile your game

Audio Format

Audio WAV files must be in Mono, 8-bit, 44.KHz which is a little different than what we
normally use in Adafruit projects. Still, our audio-conversion guide may help! (https://
adafru.it/BvU)
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