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Thank you for purchasing the GRS BUILD-A-CADE 1:6 

scale arcade cabinet kit.

The BUILD-A-CADE was designed to be as easy to 

assemble and configure as possible. Using your own 

Raspberry Pi™ 3 or 4 and power supply, you’ll build a 

working 1:6 scale arcade machine capable of playing 

many of your favorite arcade games. The arcade classic, 

“The Adventures of Robby Roto!”, is included.

The 4.3 inch vertical IPS screen is great for both vertical 

and horizontal games. If using a Pi 3, hook up to any 

HDMI display for big screen game play (video only). Use 

your USB or wireless game controllers to play from the 

comfort of your favorite gaming seat. 

Wherever you play or however you play it, remember, 

Game On!

This manual is also available at 

www.thunderstickstudio.com/build-a-cade/manuals.pdf

WiFi internet connection is required for setup.

Raspberry Pi is a trademark of Raspberry Pi Ltd
RetroPie is a trademark of Florial Müller

Thank you to Jamie Fenton for allowing the inclusion of
“The Adventures of Robby Roto!”
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http://www.thunderstickstudio.com/build-a-cade/manuals.pdf
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WARNING: Read safety information
Please read this entire manual for important safety 
information about your device. Failure to follow the 
instructions for proper set up, use, and care for your 
device can increase the risk of serious personal injury, 
death, or property damage.

WARNING: Choking hazard
This device contains small parts that may be a choking 
hazard to children under 3 years. Keep small parts away 
from children.

WARNING: Keep out of reach of small 
children
Your device and its accessories are not toys. Do not allow 
small children to play with them because children could 
hurt themselves or others or damage your device. Keep 
your device and all its parts and accessories out of the 
reach of small children.

WARNING: AC power supply safety
Always select and use an appropriate AC power supply 
for your device. Failure to take the following precautions 
can result in serious personal injury or death from electric 
shock or fire or in damage to your device. 

To select an appropriate power source for your device:

We recommend you use genuine Raspberry Pi™ 4 power 
supply units.

WARNING: Usage
To reduce the risk of fire, shock or damage to your device, 
do not expose your device to rain, snow or other types of 
moisture. Do not use your device near water or in a damp 
or excessively humid location (e.g., near a shower, 
bathtub, sink, or swimming pool). To keep your device in 
prime operating condition:

SAFETY
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Do not use your device near heat sources, food, 
excessive dirt, dust, oil, chemicals, or in strong direct 
sunlight.

Do not place objects on top of your device.

Do not insert objects into the vents, ports, or other 
openings.

Do not allow dust to build up on the vents or other 
openings.

CAUTION: Hearing Safety

Frequent or extended exposure to loud noise or sounds 
when using a headset or headphones can cause 
temporary or permanent hearing loss. Avoid listening at 
high volume levels.

(continued)
SAFETY

#1 Phillips screwdriver

TOOLS
(Not included)

WiFi internet connection
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PARTS LIST

A
LEFT SIDE

B
CONTROL PANEL

C-1
FRONT

C-2
COIN DOOR

D
MARQUEE FRAME 

LOWER

E
MARQUEE FRAME 

UPPER

F1
SCREEN BEZEL

F2
SCREEN MOUNT

G
RIGHT SIDE

H
TOP

I
LED PANEL

J
CENTER
BRACE

K1
BOTTOM
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6

5

8

8

K2
BATTERY

STRAP

L1
BACK PANEL 
ASSEMBLY

L2
MicroSD

EXTENSION

M
SCREEN

N
BATTERY

O
ACRYLIC

MARQUEE

P
ACRYLIC BEZEL

Q
RUBBER FOOT

(X4)

R
CABINET

ARTWORK

B1
BALL TOP

B2
DUST

COVER

S1
10MM STAND-OFF 

(X4)

S2
20MM STAND-

OFF (X4)

S3
M2.5x5MM

(X4)

S4
M2.3x6MM

(X6)

S5
M3x8MM

(X10)

S6
M3x8MM SELF
TAPPING (X2)

T
32GB MicroSD 
CARD with OS 

installer

(continued)
PARTS LIST

10

20
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W1
MAIN WIRE
HARNESS

W2
USB POWER

CABLE
(one each for Pi 3

and Pi 4)

W3
AUDIO CABLE

(continued)
PARTS LIST

W4
USB

EXTENSION

W5
HDMI

EXTENSION
(Raspberry Pi™ 3 only)

W6
DSI RIBBON

CABLE

(Not included)
REQUIRED PARTS

Raspberry Pi™ 3
Model A+

(only 1 USB port for
either external USB 
or optional Spinner

and Trackball control
panels)

Raspberry Pi™ 3
Model B or B+

(Recommended)

Raspberry Pi™ 4
Model B

(HDMI out not supported)

or or

Raspberry Pi™ 4
5.1V / 3.0A DC USB-C power adapter
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1) Unpack all parts and confirm each with the parts list.

2) (optional) Apply ARTWORK (R) to SCREEN BEZEL 
(F1), ACRYLIC MARQUEE (O) (remove protective film 
first), LEFT SIDE (A), and RIGHT SIDE (G). Once applied, 
remove the clear protective film from the artwork.

3) Apply 4 - RUBBER FEET (Q) to the BOTTOM (K1) in 
their marked positions.

4) With the wire at the rear right (arrow on K1 indicates 
front), secure the BATTERY (N) into the BOTTOM (K1) 
using the BATTERY STRAP (K2) and 2 - M3x8mm self 
tapping screws (S6). Set aside.

5) Place a clean, soft cloth or towel on a flat work surface. 
Remove the protective film from the SCREEN (M) and set 
face down with the DSI connector positoned at the top. 
Attach the SCREEN MOUNT (F2) to the SCREEN (M) with 
4 - M2.5x5mm screws (S3). The part number "F2" is on 
the left side. 

ASSEMBLY INSTRUCTIONS



9

6) With the overhang at the top, secure the SCREEN 
BEZEL (F1) to the SCREEN MOUNT (F2) USING 4 - 
M2.3x6mm screws (S4).

7) Insert and tighten 4 - 10mm stand-offs (S1) into the 
Raspberry Pi™ mounting holes on the back of the 
SCREEN.

(continued)
ASSEMBLY INSTRUCTIONS

(step 5)
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8)  Gently lift up the latch on the SCREEN DSI connector, 
insert the DSI RIBBON CABLE (W6) with the blue side 
facing towards the top, then press down on the latch to 
secure it in place.

9) Insert the MicroSD card extension cable (L2) into the 
Raspberry Pi™ and secure the Pi to the screen using 4 - 
20mm stand-offs (S2). If using the optional cooling fan, 
install it now using the included mounting screws instead. 
Using stand-offs as mounting screws makes it easy to 
remove and reinstall the Raspberry Pi™ when needed.

blue side

latch

metal contacts

(continued)
ASSEMBLY INSTRUCTIONS

10) Connect the DSI RIBBON CABLE (W6) from the 
SCREEN to the DSI connector on the Raspberry Pi™ 
following the directions above in step 8.
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11) Plug all side mounted cables into the Raspberry Pi™; 
power (W2), HDMI (W5) Pi 3 only, and audio (W3).

12) Attach the WIRING HARNESS (W1) to the GPIO pins 
of the Raspberry Pi™ with Pin 40 at the bottom right of 
the header.

13) Lay the LEFT SIDE (A) down on a flat surface and 
insert the SCREEN ASSEMBLY into its slot.

Pin 1

Pin 40

(continued)
ASSEMBLY INSTRUCTIONS
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14) Remove protective film from the both sides of the 
ACRYLIC MARQUEE (O). Assemble the marquee by 
placing the BOTTOM MARQUEE CHANNEL (D), TOP 
MARQUEE CHANNEL (E) and ACRYLIC MARQUEE (O) 
into position.

15) Plug the 14-pin connector from the WIRING 
HARNESS into the CONTROL PANEL ASSEMBLY (B). 
Set the CONTROL PANEL ASSEMBLY (B) into place.
                                                       See "Optional Control Panels" if

                                                       using any of the optional panels.

16) Set the FRONT (C1) into position.

(continued)
ASSEMBLY INSTRUCTIONS
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17) Remove the protective film from both sides of the 
ACRYLIC BEZEL (P), then insert into the slots in the 
CONTROL PANEL (B) and SCREEN BEZEL (F1) directly 
in front of the screen.

18) Set the RIGHT SIDE (K) firmly on top of this 
assembly, making sure all parts set into place.

19) Keeping this assembly on its side, align the TOP (H) 
with its tracks, arrow facing front, and slide into place.

(continued)
ASSEMBLY INSTRUCTIONS
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20) Align the BOTTOM (K1) with its tracks, arrow facing 
front, and slide into place. Stand the assembly upright.

21) Run the 2-pin connector and wires from the WIRING 
HARNESS through the opening of the LED PANEL (I) 
and plug into the LED board connector. Then align the 
LED PANEL (I) with its tracks and slide into place.

22) Move all wiring aside
towards the top of the cabinet
and insert the CENTER BRACE
(J) into its tracks with the opening
at the back, and slide it forward.

(continued)
ASSEMBLY INSTRUCTIONS



15

23) Insert the USB EXTENSION (W4) into the USB 
port(s) on your Raspberry Pi™. 

24) Attach the 8-pin connector from the WIRING 
HARNESS (W1) to the COIN DOOR (C2) by first running 
the wire through the front opening of the cabinet.

25) Pull the headphone jack cover out and set the COIN 
DOOR (C2) into the FRONT (C1), bottom first, then press 
the top into place while keeping the rubber jack cover 
from being pinched.

(continued)
ASSEMBLY INSTRUCTIONS



16

26) Attach the MicroSD card connector to the BACK 
PANEL (L1) using 2 - M2.3x6mm screws (S4).

27) Attach the HDMI port to the BACK PANEL (L1) using 
2 - M3x8mm screws (S5).

28) Plug the AUDIO CABLE (W3) into the audio jack on 
the circuit board.

(continued)
ASSEMBLY INSTRUCTIONS
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29) Plug the USB POWER CABLE (W2), main WIRING 
HARNESS (W1) , and the USB EXTENSION (W4) into 
the back panel circuit board.

30) With the main Power switch OFF, plug the BATTERY 
into the circuit board.

31) Carefully arrange all wiring and secure the BACK 
PANEL (L1) to the cabinet using 6 - M3x8mm screws 
(S5).

Main wiring 
harness

USB power

USB extension

(continued)
ASSEMBLY INSTRUCTIONS
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32) (optional) Apply artwork to the CONTROL PANEL (B).
33) Install the joystick DUST COVER (B2) by sliding it 
over the metal shaft, and the BALL TOP (B1) by pressing 
it firmly onto the metal shaft.

34) With the power switch OFF, insert the Raspberry Pi™ 
power adapter (not included) into the USB-C port on the 
rear of the BUILD-A-CADE cabinet and fully charge the 
battery (see LED Status below). For best battery 
performance, remove from power when fully charged.

You may use your BUILD-A-CADE while charging.

LED Status

Battery mode:

1. Power off (No led)

2. Power on (Green light)

Power charger connected:

1. Power off (Charging: red light, Fully charged: green light)

2. Power on (Charging: amber light, Fully charged: green light)

Note: If the battery is at a low charge, the system may not boot and 

will restart repeatedly. Fully charge the battery and/or use with the 

wall adapter (not included).

If the battery loses charge while the system is on, it will spontaneously 

shut off. Fully charge the battery and/or use with the wall adapter.

(continued)
ASSEMBLY INSTRUCTIONS
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BACK PANEL

MicroSD card
slot

Menu control
joystick

Enter (Y)

ESC

Power switch

Status LED

Volume control

Soft power 
button

USB ports

HDMI video
outputUSB-C

Power input
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OPERATING SYSTEM
INSTALLATION

With the power switch in the OFF position, insert the included 
MicroSD card (T) into the card slot on the back of the BUILD-
A-CADE. Turn the unit ON and wait for the installer to initialize.

Once the PINN installer initializes, Select your language and 
keyboard settings from the menu at the bottom of the screen 
with the joystick or trackball and A button, or USB mouse.
 
Next, select WiFi, choose your WiFi network and enter the 
password using either the on-screen or USB keyboard.

Check the box next to the operating system.

Click Install and then click Yes on the Confirm window.

This process can take a long time since the installer must 
download the OS from the internet before installation begins. 

After the installation completes, click OK. The system will boot 
to EmulationStation. 

Choose Options, then scroll to Raspi-Config and press A. 
Scroll to Localisation Options and press rear btn. 1 (Enter). 
Then select WLAN Country, choose from the list and press 
Enter. Close the confirmation window with Enter, then press 
rear btn. 2 (ESC) to exit. Restart if prompted. 

This step requires WiFi internet access.
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CONTROLS

SYSTEM OPERATION

The included controls are configured for RetroPie,

keyboard and MAME as follows.

Up Start B A RetroPie

Left Right 1 2 LeftCtrl Keyboard

Start 1 Start 2 B1 MAME

Down

Select X RetroPie

5 6 Keyboard

Coin 1 Coin 2 MAME

The two buttons on the back of the cabinet are; Button 1 -

Y (Enter), and Button 2 - ESC. The rear joystick is used to

navigate the system when the Trackball or Spinner control

panels are installed.

Navigate the system with the joystick and buttons. The A 
button selects an item. B returns to the previous menu. 
Start opens the Main Menu. Select starts the screensaver. 
When a game is highlighted, Y will add/remove games 
from Favorites. X chooses a random item.
To shut down, from the main screen, press START and 
choose SHUTDOWN. Wait for the green LED on the Pi to 
turn off (about 10 seconds) and then power the unit off. 
Alternately, press the soft power button from any screen, 
wait for the green LED on the Pi to turn off, then slide the 
power switch off. Green LED can be seen through vents.
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Once a game is launched, use a coin button to insert 
credits. Start either a 1 or 2 player game using the
appropriate start button. The A button is your action button 
(jump, fire, etc).
- The configuration menu is accessed by holding
  Joystick Down and X for several seconds.
- Pressing Select + X opens the RetroArch Quick
  Menu.
- Select + B resets the current game.
- Select + Start exits the current game.

PLAYING GAMES

SHOW/HIDE GAME
COLLECTIONS

HDMI VIDEO OUT
(Pi 3 only)

INSTALLING GAMES
The BUILD-A-CADE works best with the MAME 0.78 ROM 
set. Please see retropie.org.uk/docs/Transferring-Roms/ 
for information on transferring ROMs to your Raspberry 
Pi™.

Connect your HDMI screen to the BUILD-A-CADE using 
an HDMI cable (not included). Power the screen on first, 
then the BUILD-A-CADE. After the initial startup video, 
audio is only output through the headphone jack and 
internal speakers.

To show or hide game collections, press Start. Select 
Game collection settings and choose Automatic or 
Custom Game Collections. Check or uncheck the 
desired boxes. Press B until you are at the main screen 
to see the changes.

https://retropie.org.uk/docs/Transferring-Roms/
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ONLINE RESOURCES

RetroPie official download
retropie.org.uk/download/

RetoPie documentation
retropie.org.uk/docs/

Scraping game information (skyscraper is recommended)
retropie.org.uk/docs/Scraper/#lars-muldjords-skyscraper

The Official GRS Build-A-Cade Users Group
facebook.com/groups/buildacade

RetroPie setup instructions for Build-A-Cade
Pi 3 - thunderstickstudio.com/build-a-cade/Pi3_setup.pdf
Pi 4 - thunderstickstudio.com/build-a-cade/Pi4_setup.pdf

Sales
thunderstickstudio.com

Glen's Retro Show YouTube channel
youtube.com/c/GlensRetroShow

TIPS
Disable Run Command Launch Menu for faster game 
startup times via Run Command Configuration in the
Options menu.

System bootup time is greatly reduced when WiFi is 
enabled or Network at Boot is disabled. To disable 
Network at Boot, change settings in RaspiConfig / 
System Options / Network at Boot.     

https://retropie.org.uk/download/
https://retropie.org.uk/docs/
https://retropie.org.uk/docs/Scraper/#lars-muldjords-skyscraper
https://www.facebook.com/groups/buildacade
https://thunderstickstudio.com/build-a-cade/Pi3_setup.pdf
https://thunderstickstudio.com/build-a-cade/Pi4_setup.pdf
https://thunderstickstudio.com/
https://www.youtube.com/c/GlensRetroShow
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PI 4 NOTES
If you exit Emulation Station and are in Terminal, either 
from the Main Menu or by pressing ‘F4’ on a keyboard, 
the standard way of returning by typing 
emulationstation will result in the screen being 
displayed in the wrong orientation. Instead, type arcade 
to return to Emulation Station.
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Optional Control Panels

Changing control panels:

1) Remove the 6 screws from the back of the cabinet and 
then remove the back panel. Keep all wires attached.

2) Slide the bottom back about half way.

3) Slide the center brace back a little until it stops.
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Optional Control Panels

4) Spread the sides apart slightly and remove the front 
panel.

5) Slide the control panel to the right to release from the 
side panel.

6) Pull the control panel out.
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Optional Control Panels

7) Unplug the wiring harness(es) from the control panel.

8) Plug the wiring harness(es) into the new control panel. 
For the spinner and trackball panels, insert the included 
USB cable into an available port on the Pi. Keep the cable 
above the center brace.

9) Align the control panel with the acrylic bezel and insert 
it into position on the left side panel, then press into place. 

10) Press the left and right sides
together to seat the control panel.
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Optional Control Panels

11) Insert the front panel.

12) Slide the bottom and center brace into place.

13) Replace the 6 screws to reinstall the back panel.
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Optional Control Panels

Control panel use:

The default button layout for each control panel is shown 
here.

1                  2             left_ctrl
up                   I

down                K

left            right J            L

left_ctrl       space

left_alt

left_ctrl       space

left_alt

left_ctrl       space

left_alt

1

2

1

2

1

2

up

down

left           right

mouse
X axis

mouse
X and

Y axis

Dual Joystick

5 Button Joystick

Spinner

Trackball

RetroPie      MAME

Start

B

A

unassigned

unassigned

Right Analog
Stick

P1 Start

P2 Start

Btn 1

Btn 2

Btn 3

Right
Joystick

D-pad
Left

Joystick

Use the rear joystick to navigate the system when using the spinner 
and trackballl panels.
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SPINNER/TRACKBALL 
NOTES

If the spinner or trackball do not respond and you have 
another mouse device attached, apply Spinner/Trackball 
Fix in the Options menu. This script changes Port 1 Mouse 
Index from 0 to 1 in RetroArch input settings. 
Spinner/Trackball Reset will restore the default settings. 

Spinner and trackball sensitivity settings should be set in 
each game. While a game is loaded (in lr_mame2003) 
hold Joystick Down + Coin 2 for 3 seconds until the menu 
appears. Choose Analog Controls and adjust the X and/or 
Y sensitivity to your liking.

Be sure the spinner top is securely fastened with the 
provided hex wrench before using the steering wheel.
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NOTES
If you exit Emulation Station and don't have a keyboard to 
return, press the joystick up once or until either 
"emulationstation" (Pi 3) or "arcade" (Pi 4) appears and 
then press rear button 1. The joystick is used to scroll 
through the commands entered in the terminal.

Use the Soft Power button to shut down at any time. If the 
power switch is on, this button will also start the system 
again. Once the system is shut down and the green Pi 
LED is off, slide the power switch to OFF.

All inputs can be customized. If, for example, you want to 
play a game that uses a joystick and 2 buttons, while in the 
game, hold Joystick Down + Coin 2 until the MAME 
configuration menu appears. Choose Input (this game) or 
Input (general) if you want to change for all games. Use 
the joystick to navigate to the control you want to edit, then 
press A followed by the control you want to use. P1 Button 
1 set to '2 RetroPad1 B' (center button), P1 Button 2 set to 
'LCTRL RetroPad1 A (right button), and 2 Player Start set 
to 'ESC' (rear btn 2) is a good choice. After all changes 
have been made, press the B button until you are back at 
the game. 

RetroPie inputs can be configured under Configure Input in 
the Main Menu (press Start from the main screen). Press 
the control you want to use for each input. Hold any button 
to skip an input. For Hotkey, Coin 1 (or whatever you 
choose for select) is recommended.

If you want to change the keyboard mappings, this is done 
by editing the file /boot/retrogame.config. For more 
information, see https://learn.adafruit.com/retro-gaming-
with-raspberry-pi/configuring-retrogame.
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NOTES





Designed by:


