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COFFEE

TABLE MAME
CONSOLE

Emulate the raw fun of classic
arcade games, wirelessly on your TV.

BY JOHN BAICHTAL AND ADAM WOLF

Do you remember those classic video game arcades filled with
rattling quarters, 8-bit songs, and flashing lights? You can reclaim
that excitement in your own living room with this Coffee Table

MAME Console.

In 1997, Italian software developer Nicola
Salmoria released the first iteration of MAME
(Multiple Arcade Machine Emulator), a free
software platform that lets standard PCs
play classic arcade video games. Since then,
other emulators (sometimes incorrectly
called MAMESs) have come out for old game
consoles like Super NES, ColecoVision,
PlayStation, and others. For each of these
emulators, countless game programs, or
game ROMs, are widely available.

This means anyone with a computer can
play a plethora of classic old video games,
which is great. But the hard(ware) reality
is, these timeless challenges, which fuse
bare-essential graphics with great 8-bit
soundtracks, just aren’t as fun with delicate
controls like keyboards, mice, or trackpads.
Arcade games were designed for button-
pounding, joystick-jamming physical action.
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Oftentimes makers will build MAME cabi-
nets that resemble old-time arcade games,
but ultimately they're just PCs with but-
tons and joysticks wired in. With the Coffee
Table MAME Console, we're going to build a
stripped-down version of the arcade machine.
It doesn’'t need a monitor because you can
use your TV, and instead of having the
computer inside the enclosure, the console
connects to your PC via Bluetooth.

We used MicroRAX aluminum beams to
build our enclosure, with black-painted ply-
wood for the base. And we didn't want just a
boring box, so we sexed up the console with
a sheet of clear acrylic for the top and red
and blue LEDs that display random patterns
of flashes. Every time you toggle a joystick or
button, you cycle to the next LED pattern, so
the lights dance while you play games.

Cody Pickens
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MATERIALS

For the MAME:

TV with an open VGA or HDMI port

Computer, Bluetooth-enabled, with
VGA or HDMI video port

Video cable, VGA or HDMI to connect
toTV

Arduino Mega 2560 part #MKSP5
from Maker Shed, makershed.com

Bluetooth Arcade Controller Shield
for Arduino, from Wayne and Layne
Maker Shed #MKWLO5. Or you can
use a WT12 module, a WT12 Bluetooth
breakout board, and an LM1117 3.3V
voltage regulator.

Arcade joysticks, classic style
(on/off, not variably sensitive),
8-way to 4-way switchable (2)

Arcade buttons, classic style (13)
We used Sanwa OBSF-24 buttons.

Spade connectors, to fit joysticks
and buttons (42) two ¥8" for each
button and eight %" for each joystick.
Most arcade controls use %" con-
nectors, but our Sanwa buttons
needed ¥8".

Battery holder, 3xAA, with built-in
switch

LEDs (8), any colors for decorative
blinkenlights. We used 4 red, 4 blue.

¥ START

Resistors, one for each LED, matched
to LED forward voltage and current
refer to ledcalc.com. We used 330Q
for our red LEDs and 80Q for blue.

Hookup wire

Heat-shrink tubing

For the enclosure:

MicroRAX aluminum beams:
900mm (2); 260mm (4); 50mm (8)
MicroRAX beams are 10mmx10mm
and 900mm standard length; you
can order custom lengths (metric
dimensions) or cut them yourself.
They're also available in kits, which
include many of the items listed here.

MicroRAX nut plates, 2 packages
(20 per package) for use with 5mm
machine screws and screws attaching
acrylic top to frame

MicroRAX joining plates, L-style (16)

MicroRAX joining brackets, 90° (8)

Plywood or MDF, 3/z" thick, at least
11"x35%2" for the base

Acrylic, clear (plexiglass), %" thick,
at least 11"x35%2" for the top

Machine screws, M3, 5mm long, with
matching washers (72) available
from MicroRAX, used with joining
plates and brackets

Machine screws, M3, around 8mm
long, with matching washers (16)
12 to attach acrylic top to frame and
4 to anchor joysticks to acrylic top.
| used 10mm machine screws and had
to grind them down 3mm to work; you
can try to find better-sized screws.

Wood screws, #8x3/s", pan-head (8)
to attach joining brackets to base

Wood screws, Y2" or 34" (5)

Zip ties and small screw eyes
(optional) for organizing wires

Rubber feet (4)

Spray paint We used black.

TOOLS

Drill press or cordless drill

Drill bits for screws in Materials list

Hole saw(s) that works with plastic, to
cut button and joystick mount holes.
Ours were 30mm but others need 1%8".

Soldering equipment and solder

Hacksaw for cutting aluminum beams

Handsaw or table saw with carbide
blade (optional) for cutting acrylic
sheet and/or plywood/MDF base

Programming cable for Arduino

want — it doesn't even have to look like a

1. ASSEMBLE THE ENCLOSURE.
There's no set size for the console — go with
whatever seems right and suits your needs.
We started by making a rectangular MicroRAX
frame 900mm long (the default length of

the MicroRAX beams, or around 35%2") by
280mm (11"), and with eight 50mm (2") legs
(Figure A).

For the base underneath, we painted a
sheet of plywood black, then attached our
MicroRAX framework onto it with #8 wood
screws. Cut the acrylic to the same size as
the plywood, but don't attach it yet. Install
4 rubber feet (one for each corner) under
the base; these will prevent the console
from slipping during heated gameplay.

We designed our console to rest on a coffee
table, but you can make yours however you
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console. For instance, you could wire a joy-
stick and buttons into the arm of a recliner.

2. ADD THE ARCADE CONTROLS.
Cut holes in the acrylic corresponding to the
arcade controls and pop them in. Wire the pos-
itive leads to any of the Mega's digital inputs,
except pins 0, 1, 13, 18, and 19. Connect ground
wires to the negative terminals (Figure B).

3. CONNECT THE ARDUINO

AND ARCADE CONTROLLER.

The Bluetooth Arcade Controller Shield works
as an interface between the PC on one side
and the Arduino and controls on the other.
There are numerous good MAME controllers,
but we chose a Bluetooth solution because it
lets the console work wirelessly, untethered
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Gregory Hayes (A, B, G); Peter Tirsek (C, D, F)

from computer or TV. To the PC, the control-
ler looks like a Bluetooth keyboard. To the
Arduino, it's just another serial device.

The Bluetooth shield plugs onto the
Arduino. We attached our Arduino and shield
upside down near the center of the base, with
the shield screwed to the wood through its
4 mounting holes and the Arduino plugged in
on top (Figures C and D). With so many wires
connected to the shield, this prevented solder
joints from wiggling and breaking.

If you don't want to buy this controller, go
ahead and build your own! You just need a
WT12 Bluetooth breakout board, an LM1117
3.3V voltage regulator, some jumpers, and a
bit of perf board. Figure E shows how to wire
these components together to the Arduino
Mega's transmit and receive pins (pins 18 and
19). With this arrangement you can install the

Arduino
Mega 2560

5V 3v3
GND GND
Pin 19 - RX1D TXD

Pin 18 - TX1D RXD

Pin 61 Reset

WT12 board and Arduino side by side in your
cabinet. This will work just like the Bluetooth
shield; it's just not as slick.

4, WIRE UP THE LEDS.

For each LED, solder a resistor to the posi-
tive lead, add the 2 leads (Figure F), cover
with heat-shrink, and connect the resistor’s
(+) side to a free 1/0 pin on your Arduino or
Bluetooth Arcade Controller Shield.

You can wire up as many LEDs as you have
extra Arduino ports; we went with 8, on ports
AQO-A7. For the common ground, we connect-
ed all the ground wires to a screw installed in
the plywood base (Figure G).

5. ORGANIZE THE WIRES.

To make the wires look nice through the clear
acrylic top, we bundled them together with
zip ties and secured the bundles to eyelets
screwed into the base.

6. ADD THE POWER.

Position and mount the battery pack so that
you can reach in and change batteries without
having to remove the acrylic top. Connect the
lead wire to the Vin port on the Arduino and
the ground to the common ground. Note that
you could also power the console with a
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standard Arduino-compatible wall wart.
Finally, drill and mount the acrylic top onto
the MicroRAX frame (Figure H).

7. CONFIGURE THE ARDUINO
AND COMPUTER.

The Arduino software for the Coffee Table
MAME Console (makeprojects.com/v/28)
defines which buttons and joystick positions
on the console correspond to which keyboard
presses. Upload it to the Arduino like any
other sketch, via the programming cable.

Link the console to the computer by
powering up the console and searching for
discoverable devices through the computer’s
Bluetooth setup. The computer will see the
console as a wireless keyboard. Meanwhile,
also connect the computer to the TV via
VGA or HDMI. (If your PC doesn't use those
natively you can buy an adapter.)

Now you need to download and install
one or more emulators onto your PC. You
run these emulators as applications, and each
one has a configuration section where you
associate keyboard letters to the physical
controls on the console panel, like Up, Down,
and Start. We grew up in Nintendo house-
holds, so the two we always set up are FCEUX,
an NES emulator (Figure 1), and ZSNES or
SNESO9x, which simulate Super Nintendo.

On Macs, we've used Nestopia.

If you're using a computer that's more
than 4-5 years old, you'll want to download a
legacy version of the emulator. Typically, the
emulation software is updated to keep up with
computer technology, so the latest edition of
MAME won't be happy on a slow machine.

Each emulator plays ROMs, which are
memory dumps of the individual games. After
downloading a ROM, you play the game by
opening it from within the emulator. There are
many illegal ROMs floating around. Legitimate
sites will show proof that their ROMs are
licensed by the rights-holders. Alternatively,
if you own a physical copy of the game (e.g.
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Gamepad Number: 1z
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A
B

Select

Start
Up

Down

a cartridge), our understanding is that it's OK
to use a ROM for the same title, since keeping
a copy for your own purposes is fair use.

The last software component is the front-
end, a graphical program that knows about
the emulators and ROMs you've installed
and organizes and presents them nicely. This
is optional, but it's a nice touch. Some even
have screenshots and short videos for each
game! My personal favorite front-end is Game
Launcher, which runs on Linux and Windows.

See makeprojects.com/v/28 for project
software, schematic, and links to emulator,
ROM, front-end, and arcade game-building
resources.

John Baichtal is a contributing writer for makezine.com

and Wired's geekdad.com. Adam Wolf (feelslikeburning.com)
co-founded and co-operates Wayne and Layne, an open
source electronics kit business.

Cody Pickens (H)
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Coffee Table MAME Console Resource Page

By John Baichtal and Adam Wolf

Emulate the raw fun of classic arcade games, wirelessly on your TV.

Check out the full Coffee Table MAME Console project build, and collaborate.
Code - Arduino sketch

Arcade Controller Arduino sketch

System schematic:

PNG image

Scalable vector graphic

Materials Sources

Wayne and Layne Bluetooth Arcade Shield

MicroRAX

Classic Arcade Joysticks from Jammaboards

Sanwa OBSF-24 Arcade Buttons from DJ Tech Tools

WT12 Breakout Board (for DIY Bluetooth Arcade Controller)

Resources

Build your own Arcade Controls wiki - good general resource
MAME Emulators

Official MAME site

Zophar's Domain directory of emulators

Wikipedia directory of emulators

Game ROMs (public domain)

iPac Arcade Controller (not wireless)

Front End software (manage emulators and ROMs)

ERRATA: In Volume 28's "Coffee Table MAME Console," the arcade buttons can be OSBF-30
or OSBF-24. Also, quick disconnects are a nice upgrade from spade connectors: 0.187" for
joystick, and 0.110" for buttons.
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