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Agenda: stories
• Invention vs Contribution
• How I got the Atari job
• Technical contributions to Atari 2600
• Games written, and best original games
• Epiphany: need a roadmap
• Visit Sears store on Black Friday
• Bring it home for Christmas 1977
• Lessons learned
• Learn more
• Q&A
• Game demonstrations



Invention vs Contribution
• You can find web sites where I am credited with inventing Atari, or 

with inventing USB.  Not true.
• I am honored to have the chance to contribute to the Atari game 

console (2600) and to the Atari 8-bit personal computers.
• The Atari 2600 was the first mass market cartridge programmable 

video game console.  See Smithsonian “Art of the Video Game”
• It sold 30M units in a dozen years; you can buy modern versions now

• The Atari 8-bit computers (400, 800, etc) was a decent personal 
computer AND a better game player

• It sold 6M units in a decade; the Apple II sold 7M units; C64 sold 17M
• It had the first serial bus (1979).  USB started shipping in 1996.



How I got the job, 1 of 2

• Luck favors the prepared mind
• I was working in medical research

• I studied microprocessors as a hobby.

• In January 1975, Intel 8080 CPU cost $100 each
• MCS 6502 CPU announced in mid-1975, $25 each
• I bought one, plus the manuals, at WesCon in September
• Coincidentally

• Steve Wozniak bought one, and used it in the Apple I, then Apple II
• Ron Milner of Atari bought one, considering it for use at Atari



How I got the job, 2 of 2
• I lost my research job in October 1975
• I had experience in designing, building and 

testing computer controlled respiratory 
monitoring equipment

• I found a job offer in Orange County to do this with 
microprocessors

• Through my network I interviewed at Atari
• I ace’d the interview because I had studied the 6502
• I also beat the interviewer on an Atari TANK arcade 

game
• I choose the Atari job for a mentor, Jay Miner

• He taught me large scale integrated circuit design
• We did that together at Atari and at Amiga



My contributions to Atari 2600
• First: Steve Mayer and Ron Milner 

invented the design
• Simple fast CPU that can write the video a 

line at a time

• My first job: debug their concept 
prototype starting early 1976.

• I succeeded in the first month.  They 
invited Atari management to witness it.

• They were happy.  They moved me back 
to HQ.



System 
block 
diagram



Working for Jay
• Defined the system
• Defined the requirements for 

the TIA (television interface 
adaptor) IC

• Designed and tested the sound 
circuits on the TIA

• Wrote the main parts of the 
Combat cartridge

• Defined a horizonal device 
positioning subroutine, widely 
used by the other game 
designers

• What we shipped: 
• Main console
• My games: Combat and Video 

Olympics

• 4 sets of game controllers:
• Joysticks (most games)
• Potentiometers (Pong, Breakout
• Rotary (grey-coded) driving
• keyboard



My TIA contributions: audio and collision detect



Some TIA controls



Program 
flow and 
timing

Horizontal Display – 160 color clocksHorizontal Blank – 68 cc

Horizontal Line – 228 color clocks

Vertical

Blank & Sync:

54 lines

Vertical

Display:

208 lines

kernel 

processing:

- compute game 

graphics pointers,

- load TIA

registers

- [option: poll 

potentiometer 

inputs]

Vertical Blank processing:

- Process user inputs

- Detect and process collisions

- Compute new game state, including score
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Epiphany: we needed a roadmap
• This machine was barely cheap enough to ship and sell in 1977

• Bill-Of-Materials was ~$65; suggested retail ~$200.
• At that time, you could buy a car for $2500, or a house for $25,000.

• Our marketing people expected a 3-year shelf life before we or our 
competitors made it obsolete.

• Idea: add $1 to the BOM, to use a 30-pin vs 24-pin game cartridge 
connector, and a buy a 40-pin CPU vs 28-pin CPU

• This would allow Atari to define a series of machines, so that the 
customers could keep using the game cartridges that they would buy

• I was too late.  Our second machine was so different that the 
customers’ game libraries would be obsolete.



Black Friday, 1977
• We were shipping.  Sears set up a 

demonstration system nearby.
• Parents would drop off their 

children, who would wait (patiently 
or not) for a turn to try out the Tank 
game in Combat.

• Fortunately, the demonstrations 
were sufficiently self explanatory

• Children learned quickly watching 
other children

• There would always be a big tantrum if a child did not get a turn 
before their parents returned to claim them.

THIS was an astonishing experience!



Bring it home, Christmas 1977
• Part of getting the job: playing TANK 

with my Brother Bob, then my Atari 
interviewer.

• At Atari, I got to help design the 
console

• I wrote most of the Combat game cart, 
including TANK

• I brought it home for Christmas
• My younger brother Bob beat me 

again!



Games!
• About 1000 game cartridges were written

• Some great, some junk
• AtariAge promotes new game development now
• See 8bitworkshop.com

• IMO, the best original games: 
• Adventure, Pitfall!, River Raid, Yar’s Revenge





Lessons learned from the 2600

• We put the definition of the display in the hands of the game 
designers, who were smarter than we hardware designers expected.  

• Our conclusion was that our second system should not simply be a bit 
map and a processor. 

• We had created a platform for the art of others, and we planned to 
build on that for the next system.

• We thought we needed to move fast.  The Atari PCS (8-bit computers) 
came out two years later, in 1979.

• Much better game players, for another day



Ongoing game development
www.8bitworkshop.com

Build and play 2600 games using 
a web browser.

AtariAge supports ongoing game 
development
Example: Ed Fries, who wrote 
Halo for the original Microsoft 
Xbox then ported the game to the 
2600.
IMO, the graphics are obviously 
inferior, but it plays well.

http://www.8bitworkshop.com/


Learn More:
• Racing the Beam, Montfort & Bogost, MIT Press, 2009
• Atari Age – Emergence of Video games in America, Newman, MIT Press, 

2017
• Adventure – Atari 2600 at the Dawn of Console Gaming, Lendino, Ziff 

Davis, 2018
• Atari Inc – Business is Fun, Goldberg & Vendel, Syzygy Press, 2012
• Design Case History: Atari Video Computer System, IEEE Spectrum, vol 

20, no 3, pp 45-51, March 1983
• Champions in our Midst, Corcoran & Decuir, IEEE Consumer 

Electronics Magazine, vol 4, no 3, PP 59-66, July 2015
• Art of Video Games: From Pac-Man to Mass Effect, Melissions & O’Rourke, 

Smithsonian American Art Museum, 2012



My contact information
Joe Decuir, Issaquah, WA USA
IEEE Fellow, for contributions to computer 

graphics and video games = Atari and Amiga
https://en.wikipedia.org/wiki/Joseph_C._Decuir
University of Washington electrical engineering 

faculty
email: jdecuir@ieee.org or jdecuir@uw.edu

https://en.wikipedia.org/wiki/Joseph_C._Decuir
mailto:jdecuir@ieee.org
mailto:jdecuir@uw.edu


Questions?



Games to demonstrate, now or later:
1. Adventure
2. Boxing – Activision
3. Boxing – Atari
4. Breakout
5. Centipede
6. Combat
7. Defender
8. Donkey Kong
9. Joust
10.Missile Command

11.Ms Pac-Man
12.Pitfall!
13.Raiders of the Lost Ark
14.River Raid
15.Skiing
16.Space Invaders
17.Super Breakout
18.Video Chess
19.Video Olympics
20.Yars’ Revenge
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