
Play classic games on a Raspberry Pi in a Game Boy case

 Pi Boy
Nintendo’s Game Boy was all the rage in the 1990s. Now you can use 

your Raspberry Pi to breathe life into those classic games.  

By Arndt Braier and Christoph Langner

We saw a blog post [2] that describes how 
to transform a Raspberry Pi into a Game Boy-
like retro-gaming device and decided to try it. 
A Rasp Pi with a generous 3.5-inch display is 
encased in a housing for a classic Game Boy 
look; then, RetroPie for the operating system 
turns a great tiny computer into the Super Pi 
Boy. In this article we describe how to put 
this plan into action.

PreParatory Work
Many of the components required for this 
project can be had for nominal amounts of 
money on eBay or Amazon (Table 1). All to-
gether, the costs for the project, including the 
purchase of a new Raspberry Pi, ran less 
than EUR 100 (US$ 125/UK£ 80). It is per-
fectly okay to use a Game Boy that is defec-
tive or has been cannibalized as the underly-
ing structure for the project. All you need for 
the Super Pi Boy is the Game Boy housing.

We decided to optimize and improve on the 
original Game Boy design. We would include 
four, instead of only two, buttons on the back 
side to provide additional options for control-
ling the Rasp Pi. An additional button placed 
on the side of the unit would serve to end the 
emulation and return the user to the main 
menu. Screws would fasten the housing to-
gether securely. (The Super Pi Boy should be 
able to get along without any adhesive tape.) 
Additionally, a transparent cover would pro-
tect the display from dirt and scratches.

exPerimental SetuP
The first big hurdle is implementing the con-
troller for the Super Pi Boy. You can operate 

The Raspberry Pi is too light on re-
sources for the role of a modern-day 
game console, but it works well as a 
tool for discovering classic games of 

the past. The RetroPie Project [1] is a De-
bian-based Linux distribution focused on 
retro gaming for the Raspberry Pi. RetroPie 
consolidates a variety of emulators, including 
Amiga, NES, and others, into a unified 
graphical user interface.
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RetroPie with a conventional keyboard, but 
we ultimately want to use the Pi Boy with an 
original D-pad and its buttons. Therefore, we 
have to teach the Rasp Pi how to process sig-
nals from the buttons.

The GPIO interface is ideally suited for this 
task. You will find a good introductory guide 
on integrating Arcade controls on a website 
like Adafruit [15]. Adafruit Retrogame [16] is 
a piece of software written in the C program-
ming language. It takes information from 

GPIO pin prompts created by pressing a con-
trol element on the Game Boy and turns it 
into the corresponding configured keyboard 
commands. You should wait until later to 
configure the keyboard commands in the 
front end of RetroPie.

To acquire some experience in controlling 
the RetroPie via the arcade buttons, we ex-
posed an old USB gamepad to some abuse. 
For this project, we took a worn out Logitech 
WingMan. To carry out the test, we only 

Parts Commentary Supply Source
Game Boy Classic DMG-01 Visible defects are okay —

Raspberry Pi Model B or B+ —

SD memory card 16GB or more —

3.5-inch monitor Mini-LCD TaoTronics TT-CM01 Amazon [3]

Common ground DMG  printed circuit board — Kitsch Bent [4]

Mini-amplifier PAM840 eBay [5]

AC/ DC converter LM2596 Amazon [6]

Loudspeaker Nintendo DS Lite NDSL 2X Alibaba [7]

40 jumper cables Each 20cm, male/ female Amazon [8]

Push button SCI R13 502A 05BK Conrad [9]

USB 2.0 extension cable (Micro-B) Connector on socket Amazon [10]

12V DC power supply From something like an external 3.5-inch hard drive —

Cinch cable (composite) — —

Audio cable 3.5-mm audio jack —

Various cables For cutting into smaller pieces —

Tools
Tri-wing screwdriver For Nintendo Wii or DS Lite Amazon [11]

Electrical tape, double-faced adhesive tape — —

Pliers, wire-cutting pliers — —

Dremel rotary tool, hot glue gun — —

Optional Components
Wireless keyboard and mouse — —

WiFi USB adapter Edimax EW-7811UN Amazon [12]

Experimental board 830 Tie Point Amazon [13]

Soldering station Basetech ZD-99 Conrad [14]

Solder for electronic work, desoldering braid — —

table 1: Required Components and Tools

Figure 1: The IC that processes signals on the Logitech WingMan 

gamepad is no longer needed.

Figure 2: The cables soldered onto the PCB of the gamepad connect to 

the experimental board.
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needed to use the PCB, or printed circuit 
board, and the housing with its keys. The in-
tegrated circuit (IC) that was soldered onto 
the board has become superfluous because 
that is where we want our cables to go. As a 
result, the IC is the first part to fall victim to 
our soldering iron (Figure 1).

To connect the wires properly later (Fig-
ure 2), you should label them before assem-
bly. Next, you should put the gamepad back 
together and connect the individual wires 
with the experimental board so that the 
function of each key and each connection 
on the PCB can be tested. One approach is 
to measure resistance using a multimeter 
(Figure 3).

The pressure-sensitive areas on the board 
correspond to switches that close when the 
button is operated. Each switch has its own 
connecting wire (positive pole); however, all 
of the switches share a single grounding 
wire, or common ground (negative pole). At 
first, the multimeter will measure the resis-
tance between the common ground and any 
switch, such as switch A, as infinitely large. 
Operating the A button decreases the mea-
surement value. This means switch A has 
closed.

You should make the connection from the 
experimental board to the GPIO pins on the 
Raspberry Pi with male and female jumper ca-
bles that are easy to attach and don’t need sol-
dering. When allocating the individual GPIO 
pins, it is best to use the pin map for the Rasp 
Pi Model B as a template. (Figure 4).

Next, connect the GPIO pins to the indi-
vidual switches. You might first want to 
sketch on paper how you are going to do 
this and then complete the wiring by means 
of the jumper cables. In our case, we 
quickly realized there were not enough but-
tons on the gamepad. We therefore supple-
mented the control mechanism with two ad-
ditional push buttons for the Select and Start 
functions. We also took two more buttons 

Figure 3: Connections between button and pin can be tested using a multimeter.

Figure 4: Pin allocation for the GPIO of the Raspberry Pi Model B.

Figure 5: The allocation matrix.
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not used can be closed with the help of 
small fitted pieces of plastic and some 
quick-drying glue.

The two modified halves of the Game Boy 
are securely held together with two small 
fishplates and special M3 washers glued onto 
the screws. We removed the original attach-
ment points where the two halves of the 
housing had previously been held together 

from an experimental set for the left and 
right shoulder buttons.

At this point, you can prepare RetroPie 
and adapt and configure the software ac-
cording to the existing conditions. You also 
should prepare for the incorporation of the 
Kitsch Bent PCB, the setup of the push but-
tons, and the creation of a final allocation 
matrix (Figure 5). Additionally, you’ll need 
to consider the wiring diagrams for the con-
nection of the old control element of the 
Game Boy (Figure 6) and the additional but-
tons (Figure 7). We will come back to this 
later.

DiSaSSembly
You will need the tri-wing screwdriver that 
you see on our shopping list to disassemble 
the Game Boy housing. Once the housing is 
opened, pay attention to the flat tape cable 
that connects the upper and underside of 
the housing. You only need the housing, the 
battery compartment cover, and the control 
element. Perhaps you can use the leftover 
parts to put a defective unit back into work-
ing order.

After thoroughly cleaning the housing 
parts and the control elements, you can 
start work on the housing. Here, the best 
choice is a Dremel rotary tool or something 
similar. We started off by utilizing the cut-
ting tool and two different-sized shaping at-
tachments on the housing. The sanding at-
tachments were especially useful for work 
on the front side of the housing. Those read-
ers inexperienced in the use of a Dremel 
tool should probably practice a bit before 
using it on an actual project. It is easy to re-
move too much material, especially when 
working with plastics.

To remove as little material as possible, ac-
curate measurements of the parts and a few 
hand-drawn sketches are helpful. However, 
especially on the underside, you will need to 
remove the entire battery box, including the 
ribbing. On the front side, you should drill a 
small hole for connecting the power supplies. 
On the topmost side, you should create space 
for a somewhat larger display and make a 
small notch for the speaker.

Next, drill four holes in the cover for the 
battery compartment. Each of the holes 
should have a diameter of 12.7mm 
(1/2 inch); then, remove a little material 
around each hole to make enough space for 
screwing in the buttons. Figure 8 shows the 
extent of the mess created by the process of 
cutting up and modifying the housing. The 
openings that remain in the housing and are 

Figure 6: The wiring diagram for the D-pad.

Figure 7: The wiring diagram for the shoulder buttons.
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due to constraints imposed by a reduction in 
the available space.

SolDering anD Cabling
Taking the DMG board that was purchased 
from Kitsch Bent, you can now implement 
the cabling design for the control system. 
Here you should refer to the allocation ma-
trix and wiring diagrams. You will need to 
start by soldering the pressure buttons. 

Then, you should connect the Kitsch Bent 
PCB.

A small pressure button on the unallocated 
pin 26 (GPIO 7) with grounding on pin 14 is 
used on the Super Pi Boy for an additional 
switch for an escape sequence that interrupts 
the emulation and provides for a return to 
the front panel. A small bit of hot glue is all 
that is needed to fasten the button perfectly 
into the opening that was previously used for 
the Game Boy power supply connection.

PoWer, SounD, DiSPlay
Making arrangements for a power supply is a 
bit more difficult than you might think at 
first glance. The original plan was to use the 
5V micro-USB interface on the Rasp Pi. How-
ever, we finally gave up this idea and limited 
ourselves primarily to the 12V bus bar – as 
explained later. We decided to incorporate an 
LM2596 voltage regulator module to supply 
5V components like the Rasp Pi and the 
sound amplifiers.

We got both good and bad news upon dis-
mantling the TaoTronics LCD display. The 
positive discovery was that the board for our 
display was significantly smaller than the ex-
ample shown in the discussion on the Super 
Pi Boy blog. However, it also turned out that 
the conversion of the power supply for this 
model from 12V to 5V was more complicated 
than anticipated.

Faced with our lack of knowledge about 
the conversion process, we decided to leave 
the power supply at 12V, the red-coded con-
nection, and forego any soldering work on 
the LCD board. We pared down the cinch 
plug on the video output cable we used, be-
cause it proved too large to incorporate into 
the housing. We laid the yellow wire di-
rectly on AV2 (yellow) and the black wire 
on GND (black). We did not use the AV1 
(white) and so disconnected it. Figure 9 
summarizes the cabling for the different 
parts of the Super Pi Boy.

A small adjustment screw makes it possi-
ble to fine-tune the output voltage for the 
voltage regulator module. You should use a 
multimeter as part of the tuning process to 
achieve the correct setting. A voltage of 5.1V 
is correct for open-circuit voltage. Attach the 
connections for the power supply jack and 
the LCD display to the 12V input. The micro-
USB cable for the Rasp Pi power supply and 
the power supply for the amplifier board are 
attached to the 5V output. Because of mini-
mal space availability, you will need to cut 
back drastically on the length of the plug for 
the Rasp Pi power supply.

Figure 8: The Game Boy housing after all of the unneeded parts have been removed.

Figure 9: Connection diagram: audio, video, and power.
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of the original design. Figure 10 shows the 
final assembly just short of completion. At 
the end, we affixed a 1mm-thick acrylic glass 
cover to protect the display.

ConCluSion
After completing the assembly process and 
some initial tests, we are very enthusiastic 
about the results. It is a lot of fun to play 
with the ultimate retro game console. Even 
the rebuild was fun, and it was a good learn-
ing experience. The learning curve could be 
steep for readers who are dealing with sol-
dering irons and a multimeter for the first 
time, but it is manageable. We had to de-
velop new skills as part of this project, which 
made us even more satisfied with the success 
we achieved.

In conclusion, we extend a hearty thank 
you to Microbyter, who thought of the idea 
and provided us with incentive and valuable 
tips on the rebuild in his blog. Now it’s your 
turn. We would be glad to hear about experi-
ences our readers have in making a Rasp Pi 
Game Boy.  ● ● ●

To avoid always having to play games with 
your headphones on, the Rasp Pi should 
have some speakers. The original loud-
speaker can no longer be used because it 
doesn’t fit anymore. Our plans for the project 
include a substitute loudspeaker that is actu-
ally intended for use with a Nintendo DS. It 
only takes up a small amount of space, yet it 
also offers very good sound quality.

The PAM8403 amplifier strengthens the 
audio signals that are conducted via the clas-
sic angled 3.5mm jack; from there, the signals 
go on to the loudspeaker. We experienced 
some pretty strong static on the right-hand 
channel. Retro games usually don’t need high-
quality sound, though. Additionally, the static 
went away once a Rasp Pi B+ was used.

aSSembly
The gutted Game Boy housing does not offer 
a lot of space. As a result, the assembly pro-
cess requires patience and steady nerves. In 
putting together our project, we attached the 
loudspeakers at two points with hot glue; 
then, we incorporated the display into the 
housing with the help of double-sided adhe-
sive tape. As a final step, we built in the 
DMG board. We finished all this off with 
some insulation tape for electronic parts that 
were still exposed.

However, the underside proved to be a 
challenge. The space available for parts is 
narrow and very tight, so laying the cables 
requires some imagination. This is especially 
true for the voltage regulator module that has 
a prominent size and shape but was not part 

Arndt Braier has been delving 
into the world of computers and 
computer science since the be-
ginning of the 1990s. A Linux fan 
from the very beginning, his 
hobbies include computer net-
works, servers, hardware, and 
programming.
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Figure 10: It takes a lot of patience to find a place in 

the housing for all of the Super Pi Boy components.
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