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Retro game
Heaven: the
atari 2600pc
By Joe Grand

After fitting a full-featured
wireless PC system into an
old Atari 2600 case, you
can watch movies, surf the
web, and play hundreds of
retro games. >>

Set up: p.54 Make it: p.56 Use it: p.84
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UPGRADING NOSTALGIA
WITH THE ATARI 2600PC
I'm a historian of retro videogame systems
and enjoy playing games on many different
systems. I have a personal connection to the
Atari 2600, which is probably related to my
nostalgia for growing up with one. From an
engineering perspective, the design of the
Atari 2600 hardware is both simple and
complex — yin and yang, so to speak — and
it has enticed me for many years.
The goal of this project is to cram a fullfeatured PC system into a retro Atari 2600
videogame case. Not only is this a real
challenge, but it’s extremely rewarding. Since
I want to retain as much of the original look
and feel of the Atari system as I can, I will be
using part of the original Atari circuitry and
the original game controllers. Also, the Atari
2600PC lets you play DVDs (and CDs)
on your TV.
Joe Grand (joe@grandideastudio.com) is the president and principal electrical engineer of Grand Idea Studio, Inc.,
a product development and intellectual property licensing firm. He specializes in the invention and design of consumer
electronics, toys, and video game technologies. His latest creations include the Parallax RFID Reader Module, the
Gamecaster Cybercam, and the Stelladaptor Atari 2600 Controller-to-USB Interface.
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1.

MAKING THE ATARI
2600PC

Prepare the
Case. Open the
Atari 2600.
Remove the
circuitry.
Wash case.
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In order to convert an old Atari 2600 console into
a PC that can play hundreds of retro video games
and play DVD movies, you have to remove the guts
and replace them with three components: a mini
PC, a DVD drive, and some special adapters that let
you use the original Atari controllers. Here's a
summary of the steps.
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Configure Components.
Modify 2600 control
panel, controller
-to-USB interface, power
supply, PC motherboard, and
2600 housing.

2.
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Add Components.
Install DVD drive,
controller adapters,
PC motherboard, control
panel, and power supply.

3.
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4.
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Finishing Up. Close case.
Plug in. Install software.
Play!
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SET UP.
A

F

E

G
D

J
C

N

L

For this project, we need to purchase lots of pieces,
which requires a substantial commitment of funding. On completion, the total financial damage for
my particular configuration of Atari 2600PC case
modification was a little over $700. Also, prepare to
spend a significant amount of time fabricating and
hacking components to get them to fit in the case.
Basic soldering and desoldering skills are necessary
(See MAKE, Volume 01 for a primer on soldering and
desoldering).
Even though these lists of materials and tools seem
rather specific, all the items are quite common and
can easily be found online or at your local computer
store. The actual speeds and capacities of the computer components are a personal preference; I chose
midrange parts so my new PC wouldn’t quickly
become obsolete.
Make sure the components you purchase actually
fit inside your enclosure. If possible, obtain the dimensions of each part, such as the motherboard, power
supply, and hard drive. You can get the dimensions
from manufacturer data sheets or product review
pages. VIA Technologies (www.via.com.tw) makes a
number of small, fully integrated PC motherboards
based around the popular Mini-ITX form factor. The
EPIA Nehemiah M10000 motherboard measures
only 17cm by 17cm (6.7 inches per side) and packs all
necessary peripherals into one single unit.
54

Make: Volume 02

materials:
Atari VCS model CX2600A
Four-switch woodgrain
version
VIA Technologies EPIA
Nehemiah M10000 [B]
includes USB/FireWire
backplane [O] and ATA133
hard drive cable. Available
in computer stores and
online from places such as
accupc.com, linitx.com, and
mini-itx.com
PC2100 DRAM [C] Micron
DDR 512MB, 266MHz,
184-pin
2.5-inch laptop hard drive
[D] Fujitsu MHS2060AT,
60GB
40-pin to 44-pin 2.5-inch
laptop IDE hard drive cable
adapter [A] For connecting
a 2.5-inch laptop hard drive
to standard PC motherboard
connectors

Slim CD-RW/DVD combo
drive [E] Samsung SN-324
Slim-to-standard ATAPI/
IDE adapter [F] For
connecting a slim CD drive
to standard PC motherboard
connectors
PW-70 ATX power supply
module [G] 70W, 12V DC-toDC cableless converter for
EPIA-M motherboards,
available from iTuner (store.
ituner.com/ituner)
AC-DC switching power
adapter [H] 12V, 5A power
adapter for PW-70 power
supply module, available
from iTuner (store.ituner.
com/ituner)
ATX power extension cable
Extension cable for use
between EPIA-M motherboard and ATX power supply
module
MPC II CD-ROM
audio cable

Visit makezine.com/02/atari for source list.

O

B

H

Q

W

R
S

Stelladaptor Atari 2600
Controller-to-USB
interface [J] (2) Designed
by Pixels Past and available
exclusively from AtariAge
(atariage.com)

5.25-inch drive power
cable Y-splitter [R]

DB9 joystick extension
cable (2) (optional)

1"-wide double-sided foam
tape 3M #4011, exterior
mounting, super-strong

USB four-port mini-hub [L]
(optional) Needed only if
using more than two internal
USB accessories
Wireless keyboard and
mouse (optional) Logitech
Cordless Access Duo Optical

Photography by Joe Grand

802.11b wireless USB
adapter [N] (optional)
D-Link DWL-122
Type A male-to-female
USB cable extender
(optional) Needed only
with 802.11b wireless
USB adapter
5.25- to 3.5-inch drive
power adapter cable [Q]

2.1mm ID, 5.5mm OD
PCB-mount power jack [S]
Digi-Key #CP-202A-ND

¾"-wide galvanized hanger
strap Two to three feet; also
known as pipe support or
plumber’s strapping tape
Spool of 22–26AWG wire
Solid or stranded
6-32, ¾" threaded standoff [W] (2) Aluminum or
plastic with ¼” threaded
post (for motherboard
mounting)
6-32 nut (5) With optional
lock washer (for CD-ROM
drive and motherboard
mounting)

tools:

Liquid hand soap

Phillips screwdriver
(regular and jeweler’s size)

Small metal scrub brush
or toothbrush

Flathead screwdriver
(jeweler’s size)

Towel and washcloth

Dremel tool with
cutting discs
(also called cut-off wheels)

Protective gear
(goggles, mask, gloves)
Compressed air
(optional)

Drill with T" drill bit
X-ACTO/hobby knife
Soldering iron
Solder sucker or
desoldering bulb
Needlenose pliers
Wire cutters/wire snips
Small flat file
Gorilla Glue
Hot glue gun

6-32, 2" screw (5)
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MAKING THE
ATARI 2600PC

>>

before you start

GETTING TO KNOW YOUR
SWITCHES

Before getting started, let’s take a look at the four
switches on the top of the Atari. They’ll be used for
the functions described below.

Number

1

2

3

4

Original Type

Toggle

Toggle

Momentary

Momentary

Original Function

Power on/off

TV type: Color/BW

Game select

New Type

Momentary

—

Toggle

Game reset
—

New Function

Power on/off

Unused

Unused

Notes

Replace with switch 3
(momentary) to work
with motherboard

—

Replace with switch 1
(toggle)

Wireless mouse/keyboard
—

Now, let’s take a look at the back panel of the system. This explains their original functions, and how they’ll
be changed:
Number

1

3

5

Type

Slide

Slide

Slide

Original Function

Channel: 2/3

Right difficulty: A/B

Left difficulty: A/B

New Function

Unused

Unused

Unused

2

3

Notes

1

4

5

6

Number

2

4

6

Type

DB-9

Jack

DB-9

Original Function

Right controller

Power

Left controller

New Function

Player 2 controller

Power

Player 1 controller

Notes

Interface with
Stelladaptor

Replace with proper PC
power supply jack

Interface with Stelladaptor
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You’ll want to refer back to these figures and tables as you go through the steps in the project.
Now, with all your parts and tools organized and ready, we can begin the actual project. We’ll first prepare
all the individual components and then fit them all together.

>>

START

THE CASE
1. OPENING
1a. Remove screws. To begin, remove
the screws from the bottom of the
2600 using a standard Phillips screwdriver. There are four screws securing
the case together.

Underside of the four-switch
Atari 2600.
Note that the two bottom
screws are longer, so you’ll
want to be sure to insert
these into the correct
holes when you are
reassembling the unit.

1b. Open case. Once you have removed
the screws, pull the two halves of the
case apart, unplug the RF cable from
the board, and remove the circuit
board from the case. Since we’ll be
using some of the original connections
on this board (the four switches on the
top and the joystick connectors on the
back) later on in the project, place the
circuit board aside for now.

THE CASE
2. CLEANING
Cleaning your case is the first step for a visually pleasing and successful case mod. Dirt and oils on the
external case just don’t look nice (and, if you plan to paint your case, will usually prevent paint from sticking).
With the case in two plastic halves, you can either clean the pieces in the dishwasher by running them
through a gentle cycle, or you can hand-wash them in a sink or bathtub. Since I don’t have a dishwasher, I
used a bathtub and regular liquid hand soap.

Rinse off dirt and dust.

Use a brush for small areas.

Once shiny, allow to dry.

>>
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Up the
Design
3. Mocking
Before starting the modifications to the Atari case, we’ll connect all the components together outside the
case to make sure they function properly and without conflict. By mocking up the system like this, it will
help you figure out if you need extra components and what parts (if any) you can discard. Also, by installing
and configuring all the necessary software now, you’ll find that when it’s time to stuff all the components
into the case, the computer will be ready to power up right away. Mocking up the design also acts as an
early “burn-in” test, so if there are any faulty components, they’ll hopefully fail now instead of once everything is fitted into the case.
Fitting all the components together is pretty straightforward and will vary depending on what parts you are
using. If you have ever assembled a PC from parts before, the following steps should look familiar.
Warning: HARDWARE HARM. Be sure to take proper antistatic precautions before working
with electronic circuitry. All electronics should be handled only at a static-safe workstation with
electrostatic discharge (ESD) mats and grounded wrist and ankle straps.
3a. Fit components together.
1. Insert the DRAM into the
DIMM slot.
2. Attach the power supply module to
the ATX power supply connector.
3. Connect the CD/DVD to the primary
IDE connector using ATA133 cable
supplied with Mini-ITX. This is after
you connect the slim-to-standard
ATAPI/IDE adapter.
4. Connect the hard drive to the
secondary IDE connector using the
2.5-inch laptop IDE hard drive cable
adapter.
5. Attach the power cables to the hard
drive and CD/DVD.
6. Attach the USB/FireWire backplane
to the yellow USB connector on the
motherboard marked with “USB” on
the top silkscreen.
7. Connect the USB hub and 802.11b
wireless USB network interface card
(NIC) to the USB ports on the backplane.
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Connecting the slim-tostandard ATAPI/IDE
adapter.

8. Connect the two Stelladaptors and
the Logitech wireless mouse/keyboard receiver to the USB hub.
9. Attach a standard monitor, keyboard, and mouse.
10. Connect the DC power supply to
the power connector.

3b. With all your components connected, your setup should look like this picture.
(Step 2) The green
board here is the power
supply module

(Step 4) 2.5-inch laptop
hard drive cable plugged
into the motherboard
(Step 7) USB backplane with USB devices
plugged into it

(Step 3) This yellow
cable is the ATA133

Stelladaptors

CD/DVD

(Step 8) Stelladaptors
and wireless mouse/
keyboard receiver
plugged into hub
Wireless mouse/
keyboard receiver

3c. Turn on the computer. You’ll
need to use a jumper or screwdriver
to momentarily short pins 6 and 8
of the F PANEL connector located
near the PCI connector. The pinout
to the F PANEL connector is shown in
the user’s manual provided with the
motherboard. When we eventually
fit the computer into the Atari case,
those two pins will be soldered to the
momentary Power On/Off switch on
our control panel.
If the computer successfully powers
on, the CPU fan will start spinning
and you may hear your other devices
coming to life. If the system does not
start, immediately remove the power
supply connection and recheck your
connections to make sure they are all
in the right places.

>>
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THE BIOS
4. CONFIGURING
To enter the VIA BIOS configuration screen, hold down the Del key on your keyboard as soon as you power
up the system. You will briefly see the EPIA logo and then be prompted with the screen for the PhoenixAwardBIOS CMOS Setup Utility (see below). You might want to check the VIA website (www.via.com.tw) for
the latest BIOS revision before you get started. From the BIOS menu, you can set the time, ensure that the
motherboard is detecting your devices, and configure the motherboard for your particular specifications.
4a. Configure the motherboard.
For my configuration, I changed the
following settings, but your changes
could vary.
Standard CMOS Features
Date
Time
Drive A = NONE
Advanced CMOS Features
First boot device = CDROM
Second boot device = HDD-0
Third boot device = DISABLED
Boot other device = DISABLED
Display full-screen logo = DISABLED
Integrated Peripherals
Super IO device
Onboard FDC controller = DISABLED
Onboard LAN boot ROM = DISABLED
Power Management Setup
Power off by PWRBTN = Delay 4 Sec
Peripherals Activities
PS2KB wakeup from S3/S4/S5 =
Ctrl+F1
PNP OS installed = YES
With the BIOS configuration complete,
insert the installation CD for your desired operating system, save the BIOS
settings, and reboot the machine.
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Note: Many of the Power
Management Setup settings will be overridden
by ACPI-aware operating
systems such as Windows
98/98SE/ME/2000/XP.

Installing
5. Software
The process of configuring Windows and installing software applications is not covered in depth here. The
applications you choose to install depend on how you intend to use the system. For my system, I split the
60GB drive into two partitions. The C: drive, aptly named Boring, is 10GB and will hold the Windows OS and
all other applications. The E: drive, aptly named Fun, is approximately 50GB and will be used to store my
movies, emulators, and game images.
5a. As a guideline, I installed the
software in the following order:
1. Windows XP Professional
2. Windows XP Update: Service Pack
1a, critical updates and patches
3. VIA drivers (again, check the VIA
website for the latest versions)
4. D-Link DWL-122 802.11 USB adapter
drivers
5. Logitech cordless keyboard and
mouse drivers

USING THE EPIA-M WITH A TV
When you first configure the VIA EPIA-M motherboard, it will only boot
via the VGA connector and not through the TV output. This is a known
issue between the EPIA-M series and Windows (which overrides the
motherboard’s display settings in the BIOS). Apparently, this is not an
issue with Linux-based systems.
Once Windows has loaded, you can enable the TV output using the
Control Panel Display dialog box. With the TV output mode enabled, you
can boot the computer using only a TV and without the monitor. You only
have to select these settings once, because they will be saved for future
use.
To have a readable display on a TV, you might want to configure
Windows to use the High-Contrast Black display setting at 800x600
resolution and set the system fonts to Large. The display settings aren’t
very conducive to performing actual work on the machine, but they are
fine for selecting and controlling applications.

6. Nero 5 Burning ROM
7. PowerDVD XP
8. Emulators: MAME, z26,
Atari800Win, MESS
With the cordless keyboard and
mouse drivers installed, you can
now remove the wired keyboard
and mouse. When all the software is
configured to your liking, the final step
is to enable the TV output so you can
attach the computer directly to a TV.
View of screen with Windows XP and software installed onto the PC.
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Preparing the Control
6. Panel
To prepare the original Atari circuit board for use in the Atari 2600PC, we first need to swap the toggle
switch from the Power On/Off button (S201) with the momentary switch from the Game Select button
(S203). This will give us the desired functionality described earlier. Having a spare Atari to use as parts can
come in handy, in case you damage the switches while removing them from the board.
6a. Remove two switches from the
Atari control panel. Before desoldering the switches, remove the four
circular pads from the tops of each
switch and place them aside. They
are easily lost and you won’t need
them again until it is time to put the
entire system back together. The two
switches denoted with arrows should
be removed.

There are six solder pads for
each switch.

6b. Remove vertical traces from
the switch pads. Before soldering
the new switches into place, you need
to cut two traces on each side of the
circuit board. On both the front and
back sides of the switch, marked S201
on the top silkscreen (the right-most
switch if you are looking at the bottom
of the circuit board, as in the photograph in step 6a), use an X-ACTO knife
to cut the two thick vertical traces that
connect the two sets of pads. This will
allow a momentary switch to be used
in place of the original toggle switch.

After the cuts, you should
have six discrete pads, with
none of the pads connected
to any other.

6c. Bend the leads of the momentary
switch to fit into the S201 footprint. The S203 momentary switch
that is going into the S201 footprint is
slightly too wide and won’t fit in without modification. Simply use needlenose pliers to bend the pins inward so
they fit into the pads, and then solder
them into place.

The momentary switch leads
are too wide to fit into the
S201 footprint.

6d. Insert the toggle switch you
removed from the S201 into the inner pads of the S203 footprint and
solder it into place.
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6e. Replace the power connector at
J201 with the correct size for our
DC power supply. In the case of the
iTuner PW-70, a 2.1mm ID/5.5mm OD
PCB mount power jack (Digi-Key #CP202A-ND) works just fine.

Here are the front and side
views of the new PCB mount
power jack.

6f. Remove the side lead from the
power jack. Bend the side lead up and
cut it completely off.

6g. Enlarge the circuit board holes
for J201. The holes on the circuit
board for the original J201 are too
narrow to fit the new power jack, so
we need to increase the width of the
holes. Using a 1" drill bit in a Dremel
tool or drill, drill out the bottom two
holes (when the board is rotated 180
degrees and the connectors are facing
you, as shown).

Here’s the J201’s circuit
board before and after drilling
the larger holes.

before

after
6h. Solder the power jack. The
power jack should now fit into the
circuit board. When it does, solder it
into place.

And here's the circuit board
with the new power jack
soldered onto the board.
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6i. Add hot glue to the connectors
for reinforcement. Due to the old age
and typically high wear of the components, you should use some hot glue
around the edges of all the connectors
on the back to reinforce them and add
some strain relief.

6j. Remove the radio frequency
(RF) shielding. To do this, use a pair of
needlenose pliers to twist the small metal tabs along the edges of the RF shield
so that the tabs line up with the slots in
the shield. You should then be able to
pull the two halves of the shield apart
from both sides of the circuit board.
6k. Cut the Atari 2600 circuit
board. Use a Dremel tool to remove
the unnecessary circuitry (which
takes up valuable space within the
Atari case). Before cutting, remove
the integrated circuit (IC) located in
the socket near the C201 marking,
directly underneath the cartridge connector. This will make it easier to cut
the circuit board. We want to keep the
connectors, switches, and cartridge
connector in place while removing
everything else. To mark the cut, simply
flip the board over to the solder side
(where there are no components) and
draw a straight line across the board
with a permanent marker. As shown
here, cut horizontally across the circuit
board, about 2½" down from the top
of the board (where the connectors
are located).

Once the RF shield is
removed, the board should
resemble the one shown
here. You can discard the
shield, since we aren’t using
it for this project.

Be sure to wear goggles
during this step, because
stray component pieces and
fiberglass from the circuit
board can lead to injury.

6l. Inspect your work. You should
now have a long, narrow control panel
with all the necessary switches and
connectors, as shown here.

The control panel.
You’re almost done.
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6m. Remove the rest of the extraneous circuit board material from the control panel. This creates
additional vertical space within the Atari housing, which we’ll need later.
6n. Use wire snips to remove all the discrete components (capacitors, resistors, and inductors)
from the board. Anything that isn’t a switch or a connector should be removed; if one of these old, unused
components fails, the operation of the PC could possibly be affected.
6o. Clean the plastic cartridge connector. It is usually encrusted with decades of dirt. Use the hand
towel and liquid hand soap and be careful not to get soap or water into the switches or connectors on the
back. The cartridge connector isn’t used for our project, but it is visible from the outside when the case is
closed, so we want it to look nice.
The control panel preparations are finally complete.

the USB/FireWire
Backplane
7. Preparing
The VIA EPIA M10000 motherboard comes with a USB/FireWire backplane, which contains the additional
connectors for two FireWire (IEEE1394) and two USB ports. Space is hard to come by inside the Atari housing,
so to reduce the amount of area that the connectors need, we will do a slight modification to remove the
FireWire ports that we aren’t using. If you have FireWire devices you want to connect to the system, you
might not want to perform this step.
7a. Remove the three screws that
hold on the metal PCI expansion
card rail.

Get rid of the rail; you won’t
need it.

7b. Cut the backplane in half, removing the unneeded FireWire ports.
Also, cut off the extraneous plastic
from the other side of the USB ports.

Be careful not to cut too
closely to any of the connectors; you don’t want to
damage the connectors or
wires.

7c. Inspect your work. When you’re
done, the backplane should resemble
the one shown here.

>>
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the Cordless
Keyboard/Mouse Receiver
8. Preparing
Next, let’s remove all the unneeded plastic housings surrounding the receiver unit supplied with the Logitech Cordless Access Duo optical keyboard and mouse.
8a. Open the unit by unscrewing
the single screw on the back of the
device and prying off the top half
of the plastic housing.

One screw secures the top
half of the cordless receiver
to the base.

8b. Remove unneeded pieces, specifically the housing and the extra
plastic piece sitting on top of the
five LEDs at the front of the unit.
Then remove the whole circuit board
from the bottom housing.

The plastic housing and
extra plastic piece can be
discarded.

8c. Cut the connector cable stress
relief. The receiver unit comes with
both USB and PS/2 connectors.
Because we’ll only be using the USB
connector, the PS/2 cable and connector can be removed, since it only
takes up space.

Be careful not to let the knife
slip and cut into either of the
wires.

First, use an X-ACTO knife to cut the
plastic, oval-shaped Logitech stress
relief in half. Slicing through the
middle of the stress relief will allow
you to separate the two cables. The
stress relief is located where the two
separate USB and PS/2 cables join.
8d. Split the cable all the way down
to the circuit board by lightly pulling
on each side of the cable.
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8e. Cut off the cable connected to
the PS/2 connector. The USB connector and wire should be left in place,
as shown at right.

Double-check which cable
you are cutting before you
do so. If you cut the wrong
cable off the unit, it will be
extremely difficult to repair.

8f. Add an extension from the pushbutton switch on the receiver to a
momentary switch on the control
panel. Simply solder an 18- to 20-inch
length of 22-26AWG wire to each of
the two pads shown here. The polarity
of the wires does not matter. Wrap the
wires through the hole on the right
side of the circuit board, to act as a
strain relief.

The wires will be connected
to the Atari control panel
later in the project.

This way, the connect functionality
(used to enable the wireless connection
between the keyboard/mouse and the
PC) can be activated without having to
leave the wireless receiver accessible
outside the case.
The modification of the cordless keyboard/mouse receiver is now complete.

>>
IN THE BEGINNING
In 1977, when Atari introduced the Video
Computer System (VCS) — later renamed the
2600 — nobody, not even Atari, knew it would
ultimately become a wild success and be the
catalyst that would spawn the multibillion-dollar
gaming industry we know today. It was one of
the first generation of videogame systems that
was not hardwired to play a certain set of games;
today it is recognized around the world as the

classic gaming system. Besides an unofficial Atari
History Museum (atarimuseum.com), there
are a multitude of fan clubs around the world
and approximately 10,000 websites, including
AtariAge (atariage.com).
Last year, Atari itself began tapping into the
nostalgia with its Atari Flashback Classic Game
Console, which revives 2600 (and 7800) faves
such as Breakout, Battlezone, and Millipede.
Make:
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the Stelladaptor 2600
Controller-to-USB Interfaces
9. Preparing
The Stelladaptor 2600 Controller-to-USB Interface, designed by Pixels Past (pixelspast.com), allows the
use of standard Atari 2600-compatible controllers, including joysticks, paddles, and driving controllers,
with modern computers running Windows, Macintosh, or Linux operating systems. Adding the Stelladaptor
support into our Atari 2600 case mod will allow us to plug the original Atari controllers into the back of the
2600, just like in the old days, and use them with emulators running on the PC. It adds another point of
authenticity to the case mod. Two Stelladaptor units are required: one for Player 1 and one for Player 2.
The following instructions should be repeated for each unit.
9a. Pry open the Stelladaptor. To
prepare the Stelladaptor, you first
need to remove the external plastic
housing. You can do this using a small
flathead jeweler’s screwdriver to
simply separate the two halves at the
denoted latch points.

9b. Remove the Stelladaptor
circuitry from its shell. When the
device is opened, you can discard the
plastic housing. You’ll be left with a
single circuit board, as shown.

9c. Desolder the DB9 connector
from the Stelladaptor. To conserve
space inside the Atari case, we will
replace the DB9 connectors with nine
discrete wires. Later on in the project,
those wires will be soldered directly
to the pads of the original Atari’s DB9
joystick connectors on the control
panel. First, remove the DB9 connector
from the Stelladaptor circuit board.

The DB9 is denoted as P1 on
the silkscreen, but it is hard
to miss (it’s on the right
side of the photograph in 9b,
underneath the thumb).

9d. Modify the Stelladaptor with
wire connections. Next, using nine
8-inch lengths of 22-26AWG wire,
solder the wires into the DB9 pads on
the Stelladaptor circuit board. If you
have one available, use a DB9 joystick
extension cable with the ends cut off,
which has nine wires in a sheath.

The Stelladaptor modifications are complete. At this
point, you should have two
identical units that each
resemble the one shown.
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the Power
Supply Connector
10. Preparing
Two simple modifications to the iTuner PW70 ATX power supply module are required to prepare it for
the case mod.
10a. Gather the iTuner PW70 ATX
power supply module and DC
converter.

10b. Remove the 12VDC power
supply input connector from the
PW70. The black-and-white pair of
wires on the PW70 serves as the
12VDC power supply input to the
module. If a connector is provided
with your module, cut it off as close to
the connector as possible. Later on in
the project, the white (+12VDC input)
and black (GND) wires will be soldered
directly to the power supply jack that is
mounted to the control panel.
10c. Remove the red-and-black
two-wire connector from the PW70.
The PW70 module also comes with a
connector (the 2-pin connector with
red and black leads) that provides
+5VDC for optional user applications.
Since this connector isn’t needed in
the project, it can be removed.
The red and black wires to cut are on
the lower-right corner of the module’s
circuit board, as shown. Cut the leads
off as close to the circuit board as
possible (or desolder the red and black
connections from the board) and put it
aside for now. The 2-pin connector fits
perfectly on the front panel (F PANEL)
header on the PC motherboard, so the
connector and wires will be reused for
our Power On/Off switch later on.
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10d. Inspect your work. The modified
PW70 power supply module should
resemble the one shown here.

the Mini-ITX
Motherboard
11. Preparing
Due to the lack of vertical clearance in the Atari housing, the ATX power connector on the motherboard
needs to be modified so it will fit properly within the housing.
A modified ATX power extension cable will be used to extend the power from the iTuner PW70 power
supply module onto the motherboard. This modification prevents us from taking advantage of the “cableless”
solution of the PW70 (which is designed to plug directly into the ATX power connector on the motherboard),
but it’s all in the name of hacking!
WARNING: HARDWARE HARM. Be careful when removing the ATX power connector from the EPIAM motherboard. The motherboard contains dozens of tiny, densely packed components. Any stress
on the board could cause parts to come loose or become damaged. Also, take care not to scratch
or damage any PCB traces.
11a. Remove the ATX power connector. First, completely remove the
plastic ATX power connector from the
motherboard (denoted as ATXPWR on
the silkscreen). By removing the
connector, you’ll gain approximately
half an inch of vertical clearance.
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These three photos show
the EPIA-M motherboard
before the ATX power
connector was removed,
while the connector is being
desoldered, and after the
successful removal.

11b. Remove the male connector
from the ATX extension cable. This
is the side that looks the same as the
connector mounted on the PW70
power supply module. Each of the 20
wires will be soldered to the bottom of
the Mini-ITX motherboard, giving the
necessary vertical clearance on the
top of the motherboard.
11c. Strip insulation from the wires.
Once the connector is removed,
strip about ¼" of insulation from
each wire. Twist the stranded wires at
the end of each lead on the ATX extension cable and “tin” them with a small
amount of solder.

The ATX extension cable is
ready to be soldered to the
motherboard.

11d. Solder wires to the motherboard. Now the modified extension cable is ready to be inserted and
soldered into the motherboard. Luckily, each connection is designated with its function on the bottom silkscreen of both the motherboard and the power supply module, so it is easy to see where they connect (for
example, +5V to +5V, GND to GND, -12V to -12V, and so on). Although the wire colors of the ATX extension
cable may vary, mine were laid out in the following fashion:

3.3V

3.3V

GND

5V

GND

5V

GND

PWOK

5VSB

+12V

3.3V

-12V

GND

PSON

GND

GND

GND

-5V

5V

5V

11e. Inspect your work. When the
extension cable is soldered into the
motherboard, the modified EPIA-M
motherboard should resemble the one
shown here.
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12. Preparing the Housing
This section is the messiest and most time consuming, but when you’re done, you’ll have an Atari 2600
case waiting with open arms and ready to be stuffed full of PC components.
12a. Remove the plastic tabs. This
photograph shows the Atari 2600
bottom housing with arrows pointing to
the seven areas where plastic needs to
be removed. Removing the unnecessary plastic will give us more space
inside the case so we can fit all the
parts inside.

With the plastic pieces
successfully removed, your
case should resemble the
one shown below.

Using the Dremel tool and cutting
wheel, remove the two large recessed
screw holes/struts located near the
back of the case. When you remove
these pieces, there will be two oval
holes going out through the bottom
of the case. Next, remove the two thin
posts located in front of those struts
and the lone post on the right edge of
the case. Also, remove the wire stress
relief post on the upper-right side
of the case. Finally, remove the top
section of the wire stress relief column
on the lower-right side of the case.
Remove only the top two plastic ovals.
The bottom cylinder should be left in
place because it will act as the hard
drive support later on.
12b. Prepare the case to hold the
motherboard and the CD-ROM
drive. Since the CD-ROM drive will be
sitting below the motherboard, it’s the
first thing that needs to be mounted.
The CD-ROM drive will be situated
facing the front of the case, so it will
open straight toward you. Align the
drive in the center of the case and use
a permanent marker to outline the
rectangular area that will need to be
removed from the front of the case.
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Because the drive is slim, it
fits perfectly under the lip of
the bottom housing, doesn’t
interfere with the wood-grain
bezel, and is fairly unobtrusive, so it won’t be obvious
that the Atari 2600 has been
modified.

12c. Carefully Dremel out the
marked area. It is easiest to do this
from the inside of the case, slightly
within your marked rectangle. Then
use a small file to flatten out the sides
right up to the edges of the markings.

You should now have a nice
rectangle under the front lip
of the housing through which
the CD-ROM tray can fit.

12d. Mark the motherboard location on the back of the Atari 2600
bottom housing. Place the motherboard inside the bottom housing and
use a permanent marker to outline
the rectangular area of the connector
panel that will need to be removed
from the back of the case. Be sure that
the CD-ROM drive is sitting in place
first, because the motherboard will
be sitting on top of it and will be lifted
slightly off the bottom of the case.

The motherboard will be
situated inside the housing
with its connectors facing the
back of the case. This way,
any physical connections will
be out of sight. In order for
the motherboard’s connector
panel to be accessible, the
back of the Atari housing will
need to be modified. We’ll
prepare the bottom of the
Atari housing first and work
on mating the top housing
later.

12e. Once again, carefully Dremel
out the marked area, as explained
in step 12c.
Finally, cut a slot in the left support
post (see arrow), which will enable the
motherboard to slide all the way, flush
with the back of the case, making the
connectors easier to access once the
case is closed.

12f. Drill locations for motherboard
mounting holes. To mount the
mother-board to the bottom of the
Atari case, you need to drill three holes
(see arrows). The diameter of the holes
will vary depending on the diameter of
your standoffs and screws. I used a
t" drill bit for the 6-32 size hardware.

Don’t screw anything
together quite yet. Later in
the project, the two screw
holes on the front of the
motherboard will be screwed
into place with standoffs, and
the screw hole in the back
corner will be fastened with a
nut and bolt.
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12g. Inspect your work. The completed bottom Atari 2600 housing
should resemble the one shown here.
Now we can move on to the top half of
the Atari housing.

12h. Enlarge the case to fit the new
power jack. First, the original hole in
the back of the case intended for the
power jack needs to be enlarged. The
new power jack that was soldered on
during the control panel preparation
is slightly larger than the original Atari
one. Simply use a small, flat file to
enlarge the square hole in the back
of the case (left image) until the
new power jack fits snugly through it
(right image).

Remove the control panel after
the jack has been successfully
enlarged; we’ll screw it into
place later in the project.

12i. Use the Dremel to remove the
four “ribs” on the underside of the
top housing. They take up much
needed vertical space, and the motherboard will not have enough room to fit
inside unless they are removed.

12j. Place the CD-ROM drive and
motherboard back into the bottom
housing. Don’t mount them yet — this
step is just for measurement purposes.
Set the top half of the housing on top,
as though you were putting the case
back together. It won’t fit fully yet,
because the connectors on the back
are too high.
12k. Dremel out the marked area. Use a permanent marker to outline the rectangular area that needs
to be cut from the top housing so that the whole connector panel will fit through the back. The rectangle
will be approximately 9" high and 5¾" long, centered with the rectangle cut of the bottom housing. Next,
carefully Dremel out the marked area. It is easiest to do this from the inside of the case, slightly within your
marked rectangle. Then use a small file to flatten out the sides right up to the edges of the markings.
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12l. Cut a large notch horizontally
across the underside of the Atari
2600 top housing so that the DRAM
can fit inside without hitting the top
of the case. Without this modification,
the DRAM is too high and will prevent
the case from closing properly. The
location of the notch may vary slightly,
depending on how you mount your
motherboard. Using a Dremel tool,
enlarge the slits on the underside of the
case, approximately where the DRAM
hits the top (you can try to stick your
finger through the hole in the back of
the case and feel around to where the
DRAM is located). Here, the locations
are denoted by arrows.

Take care not to remove too
much plastic from the slits,
since you might end up with
cuts appearing on the top
side of the housing.

Putting It All
13. Together
Now that all the preparations have been completed, it’s time to move on to cramming everything into the
Atari case. Remember, this is a project, so there is more than one “right” way to do things. If after following these directions something doesn’t fit as you like, don’t be afraid to experiment with other methods to
place and mount the components. The case mod is ultimately a reflection of you and your personality.
WARNING: HARDWARE HARM. Be sure to take proper antistatic precautions before working with
the electronic circuitry. All electronics should be handled only at a static-safe workstation with
ESD mats and grounded wrist and ankle straps.

THE CD-ROM DRIVE
13a. Make and secure the drivemounting rail. First, we need to mount
the CD-ROM drive to the bottom of the
Atari housing. Cut an 8" length of the
hanger strap and fold it around the top
of the drive so it fits like a brace. Try
to make it as snug fitting as possible
without creating undue stress on the
top or sides of the drive. Using Gorilla
Glue, glue the brace to the top of the
drive. Clamp or weigh down the strap
with a few heavy books and wait three
or four hours for the glue to cure. Be
careful that the books aren’t so heavy
that they warp the top of the drive.

The hanger strap will act as
our drive rail.
Tip: Slightly moisten the top
of the drive with some water
before applying the glue.
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13b. Drill the mounting holes. When
the glue is dry, align the CD-ROM drive
with the slot hole you prepared earlier.
Use a permanent marker to mark one
hole on each side of the drive rail onto
the bottom of the Atari case. Using the
proper drill bit — size based on the nut
diameter you are using (I used a t"
bit for the 6-32 screw) — simply drill
out the two holes.
13c. Attach the DVD drive. Next,
insert the two screws from the underside of the Atari case and attach the
nut on top of the drive rail. With the two
screws in place, the CD-ROM should
be securely mounted and should not
wiggle or move in any direction.

Take care not to overtighten the screws, placing
stress across the top of the
CD-ROM drive, which could
cause disc vibration or rattling when the entire system
is put together.

13d. Connect the cable to the back
of the drive. Because the 3.5-inch
drive PC power connector on the PW70
power supply module (used to connect
to the slim CD-ROM drive) is too short
and won’t reach to the drive, we need
to create an extension cable using the
5.25- to 3.5-inch drive power adapter
cable and a 5.25-inch drive power cable
Y-splitter. Connect the power, audio,
and IDE cable to the back of the drive.

With the custom power cable
extension, there is ample
length to connect it between
the power supply module
and the slim CD-ROM drive.

The Motherboard
13e. Attach motherboard. Align the
motherboard into the bottom of the
Atari housing. The connectors should
be facing out the back, as flush to the
edge as possible. To secure the motherboard, first insert a screw from the
bottom into the motherboard-mounting
hole next to the connectors on the
back panel. Insert a nut from the top
of the motherboard and tighten it into
place. Next, place the two ¾" standoffs underneath the two front mounting
holes, insert the nuts from the top of
the motherboard, and tighten them.
From the underside of the case, insert
a screw into each of the two holes and
loosely screw them in.
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13f. Connect the ATA133 and audio
cables from the CD-ROM to the
motherboard. Both cables should
come out from underneath the left
side of the motherboard. The audio
cable should plug into the mating audio connector (labeled “CD IN” on the
silkscreen). Flip the ATA133 cable over
and connect it to the IDE connector
marked “PRIMARY” on the silkscreen.

The Hard Drive
We’ll mount the hard drive to the case with pieces of foam tape. The tape is extremely strong and will hold
with typical use of the PC. It also serves double duty as a shock absorber. Velcro could also be used for
easier removal of the hard drive, if you’re planning to upgrade at a later date.
13g. Attach foam tape to the underside of the drive. First, attach the IDE
cable to the back of the drive. Then,
attach a 3¾" length of foam tape to
the bottom left side of the hard drive.
Remove the protective coating from
the bottom side of the foam tape and
mount the drive to the front left area
of the bottom Atari housing. The foam
tape will stick to the lip of the plastic.
The IDE connector of the drive should
be facing toward the back of the case.
13h. Connect wires to F PANEL pins.
Before connecting the IDE cable to the
motherboard, retrieve the two-wire red
and black cable you cut off the iTuner
power supply module. Plug it into pins 6
and 8 of the header marked F PANEL on
the silkscreen. The header is immediately next to the hard drive.

It doesn’t matter which orientation the connector goes
on, since both leads will be
connected to the momentary
power switch on the control
panel later in the project.

13i. Connect the IDE cable to the
drive. Finally, flip the IDE cable over
the hard drive and connect it to the
IDE connector marked “SECONDARY”
on the silkscreen (the connector closest
to the drive).
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The PW70 Power Supply Module
Fitting the PW70 power supply module into the case is one of the trickier aspects of this project. The ATX
connector is quite high compared to the amount of free vertical space we have inside the Atari case, so
finding the best location to mount the unit might take a bit of tweaking.
13j. Connect the ATX extension
cable (which is now soldered to the
motherboard) into the ATX connector of the power supply module.
Next, place the power supply module
upside down at the front right corner
of the Atari housing. Feed the cables
underneath the module to reach the
power connectors of the CD-ROM and
hard drive. The black and white wires
should also be brought toward the
back of the system, since they will be
soldered onto the power connector on
the control panel later in the project.
The module should stay in its place
without any mounting materials, but
you might want to tack it down with a
little bit of hot glue just so it doesn’t
move around as you continue placing
components into the housing.

The power supply module
mounted into the Atari
2600 (front right corner).

13k. Plug the PC power connectors into the hard drive and CD-ROM

The USB Components
The next step is to cram all the USB components into the case. This includes the mini four-port USB hub,
cordless keyboard/mouse receiver, 802.11b NIC, and two Stelladaptors. These parts will essentially fit
wherever they can inside the case. Since they are all connected via standard USB cables, there will be sufficient length to place the devices in every nook and cranny within the housing.
13l. Plug in the modified USB header into the yellow connector on the motherboard marked USB
on the top silkscreen. Connect one side of the Type A male-to-female USB cable extender to the D-Link
USB NIC, and connect the other side to one of the connectors of the modified USB header.
13m. Attach a 2" piece of foam tape to the underside of the D-Link USB NIC. This device fits perfectly
in the empty area directly underneath the hard drive. Carefully slide it underneath and press it down to
secure it to the bottom housing.
13n. Attach a 4" piece of foam tape to the underside of the mini four-port USB hub. Mount the unit
lengthwise on the back left side of the Atari case, behind the hard drive. One end of the mini-hub actually
sits on top of the hard drive and angles downward toward the back of the case. Be careful not to cover the
hole on the hard drive marked with a “DO NOT COVER” warning. This is an air vent for the drive; if covered,
it can cause the drive to overheat and/or fail. Connect the mini-hub connector to the other remaining
connection on the modified USB header.
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13o. Mount the cordless keyboard/mouse receiver circuit board to the top of the hard drive. Place
two short lengths of foam tape across the solder side of the circuit board (the side with no components).
Then, press it down on top of the hard drive, again taking care not to cover the hole on the hard drive
marked with a “DO NOT COVER” warning.
13p. Mount the two Stelladaptors
into the back right corner of the
housing, above the tangle of wires
coming from the ATX power supply
connector. Both Stelladaptors can
fit nicely standing on their sides. Run
the USB cable from each Stelladaptor across the motherboard in front
of the processor and heat sink, and
connect it into the mini-hub. Position
the Stelladaptors as shown, with the
USB connector toward the front of the
case and the nine wires toward the
back. Use hot glue to fix the modules
into place.

Stelladaptors

USB Hub

Cordless Receiver

Wireless 802.11b

>>

Here are all the USB
components mounted into
the Atari 2600.
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The Control Panel
Remember that control panel we spent so long preparing at the beginning of the project? Well, it’s time to
mount it into the case. Before doing so, don’t forget to replace the four circular pads onto the tops of each
switch. With the control panel in place, use two of the screws you set aside when you opened the case and
screw them into the two holes in the control panel.
The control panel mounted to the Atari
2600 top housing.

The Atari 2600 housings
aligned and ready for
connections.
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SOLDERING WIRES ONTO
CONTROL PANEL
14. THE
Now we need to solder all the control panel-related wires onto the control panel. The easiest way to attach
the wires is to lay the top of the Atari housing (now containing the control panel) upside down, facing back
to back with the bottom of the Atari housing, as shown in the previous photograph. This way, you have easy
access to both the top and bottom housings and the necessary wires and solder pads.
14a. Connect wires to the Power
On/Off switch. First, solder the red
and black leads from the F PANEL
header to the two upper left pads of
the S201 momentary power switch
(on the far left of the control panel, if
you’re looking at the solder side of the
circuit board, as shown here).

The polarity of the
connections does not
matter for this switch.

14b. Connect wires to the cordless keyboard/mouse connect switch. Now, solder the two wires from
the cordless keyboard/mouse extension cable to the two upper left pads of the S202 momentary switch
(on the far right of the control panel, if you’re looking at the solder side of the circuit board).
14c. Connect wires to power jack.
Next, solder the black and white wires
from the power supply module onto
the power jack of the control panel.
The black (GND) wire connects to the
front pad (closest to you, as shown
here) and the white (+12VDC) connects to the other pad. The polarity of
the connections is crucial in this step.
Ensure that the black and white wires
are connected to the proper pads
before applying power to the system.

Make sure you solder the
black and white wires to the
correct pads in this step.

14d. Attach the nine wires from
each Stelladaptor to the DB9 connectors on the control panel. Solder
pin 1 to pin 1, pin 2 to pin 2, and so on
for each Stelladaptor-to-DB9 connection. Make sure that you note the
proper pinout of the DB9 connectors
before you solder your wires. It is easy
to confuse the order and direction of
the pins. If your Stelladaptors don’t
work properly when you’ve finished
your project, incorrect ordering of the
wires is the most likely problem.
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14e. Hot glue the connections. With
all the wires soldered to the control
panel, cover the connections with hot
glue to protect and reinforce them. The
hot glue will also serve as a strain relief
to prevent the wires from breaking
when you are closing the Atari case.
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Your control panel should
now have three pairs of wires
and the DB9 connections soldered to it. It should resemble
the system shown here.

At this point, we’ve made all the connections for the project and we can
button up the case!

UP
THE CASE
15. CLOSING
15a. Make sure all the components and cables are properly connected. Now would be a good time to
test the PC’s functionality again, to make sure everything works as it did before it was force-fit into the case.
15b. Place the top housing onto the bottom housing, taking extreme care not to crush or pinch any
wires or components, or accidentally bend the motherboard. If the case does not close easily, take a
peek inside to see what is preventing it from doing so. Chances are, it’s just something simple like a wire
or cable getting in the way. Move things around until the case closes nicely. If there is another problem,
remove the top housing and remedy the situation. Take care not to crush the CD-ROM drive, the DRAM, or
the motherboard when you are cramming the case halves together.
15c. Make foam tape “hinges.” Once
the case halves fit together, you will
notice that the back half is still slightly
open since the original screw mounts
were removed from the bottom of the
case in order to fit the motherboard.
Use two short lengths of foam tape on
the inside back halves of the case to
hold the back shut. The foam tape will
act as a hinge. If you are feeling ambitious, you can use two short lengths of
the hanger strap to create hinges, drilling them into the inside back of the
case and mounting them with screws
and nuts. Either method works just
fine, though the hanger strap will be
sturdier than the foam tape and won’t
deform with heat.
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Congratulations! The case modification is complete.

FINISH X
NOW GO USE IT »

Reprinted with permission from Game Console Hacking, copyright 2004, Syngress Publishing, ISBN: 1931836310, pp. 19-83.
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USE IT.
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GETTING THE
MOST OUT OF
YOUR RETRO PC

NOTES ABOUT THE SYSTEM
The Atari 2600PC boots rapidly and has no problem
running the various emulators and CyberLink’s
included PowerDVD player. If connected to a
computer monitor, the Atari 2600PC could easily
be used for traditional PC tasks, such as surfing
the web, sending and receiving email, and word
processing, all without noticeable lag.
The system is connected to my home wireless
network, which makes it a snap to load updated
emulators and new game ROMs onto it. When I play
DVDs, which uses a fair amount of computational
power, the system gets pretty hot. However, I have
yet to experience any problems with overheating.
Cooling features could always be retrofitted to the
project, if necessary.

FINDING AN ATARI 2600
The Atari system itself doesn’t need to work, since
we won't be using the actual circuitry — we're just
hacking some of the switches and connectors.
During my frequent visits to flea markets (another
obsession of mine), I picked up four Atari 2600
systems — one working six-switch model for $20
and three four-switch models for $5 and $1.
The key is that the case be in good physical
condition and look nice. Also, I made sure that the
switches on top (two toggle and two momentary for
the four-switch, and four toggle and two momentary
for the six-switch) moved properly and that the
connectors in back were not cracked or damaged
in any way. If you live in an area without decent flea
markets or computer surplus stores, buying a used
Atari 2600 online is the next best option. eBay
(ebay.com) and Yahoo! Auctions (auctions.yahoo.com)
are both good starting points, as are vintage game
specialists such as AtariAce (atariace.com) and
8-Bit Classics (8bitclassics.com). You shouldn’t have
much trouble finding a system for $5 to $50.
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My main concern is that the wireless keyboard/
mouse, now that it has been modified, has a range
of only about one foot compared to the original
six feet it had before modification. This could be due
to electrical noise or the fact that the receiver is
blocked by the thick plastic Atari housing. So,
I’ve resorted to using a wired USB keyboard and
mouse at certain times, unless I’m directly in front
of the system.
As a final touch, you could pick up a new, old-stock
original Atari dust cover (model #CB101188-GL)
from Best Electronics (best-electronics-ca.com). It is
brown vinyl with a gold Atari logo. This way, the unit
won’t get too dusty when it isn’t in use, and the dust
cover looks cool, too.
Enjoy your new retro PC!

STUFFING PCS INTO VIDEOGAME
SYSTEM CONSOLES
There has always been something cool about creating
a usable computer system from an old videogame
console. The following list has a few of the interesting
ones that other people have worked on:
NESPC mini-itx.com/projects/nespc
Atari 800 ITX mini-itx.com/projects/atari800
AnimalSNES mini-itx.com/projects/animalsnes
PlayStation PC mini-itx.com/projects/playstationpc
PlayStation2 PC mini-itx.com/projects/
playstation2pc
Dreamcast PC mini-itx.com/projects/dreamcastpc
Saturn PC mini-itx.com/projects/saturnpc

