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Introduction

History of video games

The origin of video games lies in early cathode ray tube-based missile defense systems in the late 1940s. These
programs were later adapted into other simple games during the 1950s. By the late 1950s and through the 1960s,
more computer games were developed (mostly on mainframe computers), gradually increasing in sophistication and
complexity.m Following this period, video games diverged into different platforms: arcade, mainframe, console,

personal computer and later handheld games.[z]

The first commercially viable video game was Computer Space in 1971, which laid the foundation for a new
entertainment industry in the late 1970s within the United States, Japan, and Europe. The first major crash in 1977
occurred when companies were forced to sell their older obsolete systems flooding the market. Six years later a
second, greater crash occurred. This crash—brought on largely by a flood of poor quality video games coming to the
market—resulted in a total collapse of the console gaming industry in the United States, ultimately shifting
dominance of the market from North America to Japan. While the crash killed the console gaming market, the
computer gaming market was largely unaffected. Subsequent generations of console video games would continue to
be dominated by Japanese corporations. Though several attempts would be made by North American and European
companies, fourth generation of consoles, their ventures would ultimately fail. Not until the sixth generation of video
game consoles would a non-Japanese company release a commercially successful console system. The handheld
gaming market has followed a similar path with several unsuccessful attempts made by American companies all of
which failed outside some limited successes in the handheld electronic games early on. Currently only Japanese
companies have any major successful handheld gaming consoles, although in recent years handheld games have

come to devices like cellphones and PDAs as technology continues to converge.
not correct information

A device called the Cathode-Ray Tube Amusement Device was patented in the United States by Thomas T.
Goldsmith, Jr. and Estle Ray Mann.m The patent was filed on January 25, 1947, and issued on December 14, 1948.
It is described using eight vacuum tubes to simulate a missile firing at a target and contains knobs to adjust the curve
and speed of the missile. Because computer graphics could not be drawn electronically at the time, small targets

were drawn on a simple overlay and placed on the screen.
In 1949-1950, Charley Adama created a "Bouncing Ball" program for
MIT's Whirlwind computer.[4] While the program was not yet

interactive, it was a precursor to games soon to come.

In February 1951, Christopher Strachey tried to run a draughts program
he had written for the NPL Pilot ACE. The program exceeded the
memory capacity of the machine and Strachey recoded his program for

a machine at Manchester with a larger memory capacity by October.

Also in 1951, while developing television technologies for New York

based electronics company Loral, inventor Ralph Baer came up with Tennis for Two

the idea of using the lights and patterns he used in his work as more

than just calibration equipment. He realized that by giving an audience the ability to manipulate what was projected
on their television sets, their role changed from passive observing to interactive manipulation. When he took this

idea to his supervisor, it was quickly squashed because the company was already behind schedule.
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0OXO, a graphical version tic-tac-toe, was created by A.S. Douglas in 1952 at the University of Cambridge, in order
to demonstrate his thesis on human-computer interaction. It was developed on the EDSAC computer, which uses a

cathode ray tube as a visual display to display memory contents. The player competes against the computer.

In 1958 William Higinbotham created a game using an oscilloscope and analog computer.[é] Titled Tennis for Two, it
was used to entertain visitors of the Brookhaven National Laboratory in New York.! Tennis for Two showed a
simplified tennis court from the side, featuring a gravity-controlled ball that needed to be played over the "net,"
unlike its successor—Pong. The game was played with two box-shaped controllers, both equipped with a knob for
trajectory and a button for hitting the ball.l%! Tennis for Two was exhibited for two seasons before its dismantlement
in 1959.1°]

1950s—1960s

The majority of early computer games ran on university mainframe
computers in the United States and were developed by individuals as a
hobby. The limited accessibility of early computer hardware meant that

these games were small in number and forgotten by posterity.

In 1959-1961, a collection of interactive graphical programs were
created on the TX-0 machine at MIT:

* Mouse in the Maze : which allowed players to place maze walls,

bits of cheese, and, in some versions, martinis using a light pen. One

Spacewar! is credited as the first widely available
could then release the mouse and watch it traverse the maze to find and influential computer game.
[9]

the goodies.
* HAX: By adjusting two switches on the console, various graphical displays and sounds could be made.

» Tic-Tac-Toe: Using the light pen, the user could play a simple game of tic-tac-toe against the computer.

In 1961, a group of students at MIT, including Steve Russell, programmed a game titled Spacewar! on the DEC
PDP-1, a new computer at the time.'% The game pitted two human players against each other, each controlling a
spacecraft capable of firing missiles, while a star in the center of the screen created a large hazard for the crafts. The
game was eventually distributed with new DEC computers and traded throughout the then-primitive Internet.

Spacewar! is credited as the first influential computer game.

In 1966, while sitting bored at a bus stop, Ralph Baer rekindled his idea for an interactive video ‘game’ machine.
Refining his ideas into a four-page document, Baer engaged co-worker Bill Harrison in the project, where they both
worked at military electronics contractor Sanders Associates in New Hampshire. They created a simple video game
named Chase, the first to display on a standard television set. With the assistance of Baer, Bill Harrison created the
light gun and developed several video games with Bill Rusch in 1967. Ralph Baer continued development, and in
1968 a prototype was completed that could run several different games such as table tennis and target shooting. After
months of secretive labouring between official projects, Baer was able to bring an example with true promise to
Sanders' R & D department. By 1969, Sanders was showing off the world’s first home video game console to

manufacturers.[s]

In 1969, AT&T computer programmer Jeremy Ben wrote a video game called Space Travel for the Multics
operating system. This game simulated various bodies of the solar system and their movements and the player could
attempt to land a spacecraft on them. AT&T pulled out of the MULTICS project, and Ben ported the game to Fortran
code running on the GECOS operating system of the General Electric GE 635 mainframe computer. Runs on this
system cost about $75 per hour, and Ben looked for a smaller, less expensive computer to use. He found an
underused PDP-7, and he and Dennis Ritchie started porting the game to PDP-7 assembly language. In the process of
learning to develop software for the machine, the development process of the Unix operating system began, and

Space Travel has been called the first UNIX application.[1 1
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1970s

Golden age of video arcade games

In September 1971, the Galaxy Game was installed at a student union at Stanford University. Based on Spacewar!,
this was the first coin-operated video game. Only one was built, using a DEC PDP-11 and vector display terminals.

In 1972 it was expanded to be able to handle four to eight consoles.

Also in 1971, Nolan Bushnell and Ted Dabney created a coin-operated arcade version of Spacewar! and called it
Computer Space. Nutting Associates bought the game and manufactured 1,500 Computer Space machines, with the
release taking place in November 1971. The game was unsuccessful due to its steep learning curve, but was a

landmark as the first mass-produced video game and the first offered for commercial sale.

Bushnell and Dabney felt they did not receive enough earnings by licensing Computer Space to Nutting Associates
and founded Atari, Inc. in 1972 before releasing their next game: Pong. Pong was the first arcade video game with
widespread success. The game is loosely based on table tennis: a ball is "served" from the center of the court and as
the ball moves towards their side of the court each player must maneuver their paddle to hit the ball back to their

opponent. Atari sold 19,000 Pong machines, creating many imitators.

The arcade game industry entered its Golden Age in 1978 with the release of Space Invaders by Taito, a success that
inspired dozens of manufacturers to enter the market. In 1979, Atari released Asteroids. Color arcade games became
more popular in 1979 and 1980 with the arrival of titles such as Pac-Man. The Golden Age had a prevalence of

arcade machines in shopping malls, traditional storefronts, restaurants and convenience stores.

First generation consoles (1972-1977)

The first home 'console’ system was developed by Ralph Baer and his associates. Development began in 1966 and a
working prototype was completed by 1968 (called the "Brown Box") for demonstration to various potential
licensees, including GE, Sylvania, RCA, Philco, and Sears, with Magnavox eventually licensing the technology to
produce the world's first home video game console.'? 131 The system was released in the USA in 1972 by
Magnavox, called the Magnavox Odyssey. The Odyssey used cartridges that mainly consisted of jumpers that
enabled/disabled various switches inside the unit, altering the circuit logic (as opposed to later video game systems
that used programmable cartridges). This provided the ability to play several different games using the same system,
along with plastic sheet overlays taped to the television that added color, play-fields, and various graphics to
'interact’ with using the electronic images generated by the system.“4] A major marketing push, featuring TV ads

starring Frank Sinatra, helped Magnavox sell about 100,000 Odysseys that first year.[s]

Philips bought Magnavox and released a different game in Europe using the Odyssey brand in 1974 and an evolved
game that Magnavox had been developing for the US market. Over its production span, the Odyssey system
achieved sales of 2 million units.

Mainframe computers

University mainframe game development blossomed in the early 1970s. There is little record of all but the most
popular games, as they were not marketed or regarded as a serious endeavor. The people—generally students—writing
these games often were doing so illicitly by making questionable use of very expensive computing resources, and
thus were not anxious to let very many people know of their endeavors. There were, however, at least two notable

distribution paths for student game designers of this time:

* The PLATO system was an educational computing environment designed at the University of Illinois and which
ran on mainframes made by Control Data Corporation. Games were often exchanged between different PLATO

systems.
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DECUS was the user group for computers made by Digital Equipment Corporation (DEC). It distributed
programs—including games—that would run on the various types of DEC computers.

A number of noteworthy games were also written for Hewlett-Packard minicomputers such as the HP2000.

Highlights of this period, in approximate chronological order, include:

1971: Don Daglow wrote the first computer baseball game on a DEC PDP-10 mainframe at Pomona College.
Players could manage individual games or simulate an entire season. Daglow went on to team with programmer
Eddie Dombrower to design Earl Weaver Baseball, published by Electronic Arts in 1987.

1971: Star Trek was created (probably by Mike Mayfield) on a Sigma 7 minicomputer at University of California.
This is the best-known and most widely played of the 1970s Star Trek titles, and was played on a series of small
"maps" of galactic sectors printed on paper or on the screen. It was the first major game to be ported across
hardware platforms by students. Daglow also wrote a popular Star Trek game for the PDP-10 during 1970—1972,
which presented the action as a script spoken by the TV program's characters. A number of other Star Trek
themed games were also available via PLATO and DECUS throughout the decade.

1972: Gregory Yob wrote the hide-and-seek game Hunt the Wumpus for the PDP-10, which could be considered
the first text adventure. Yob wrote it in reaction to existing hide-and-seek games such as Hurkle, Mugwump, and
Snark.

1974: Both Maze War (on the Imlac PDS-1 at the NASA Ames Research Center in California) and Spasim (on
PLATO) appeared, pioneering examples of early multi-player 3D first-person shooters.

1974: Brad Fortner and others developed Airfight as an educational flight simulator. To make it more interesting,
all players shared an airspace flying their choice of military jets, loaded with selected weapons and fuel and to
fulfill their desire to shoot down other players' aircraft. Despite mediocre graphics and slow screen refresh, it
became a popular game on the PLATO system. Airfight was the inspiration for what became the Microsoft Flight
Simulator.

1975: William Crowther wrote the first modern text adventure game, Adventure (originally called ADVENT, and
later Colossal Cave). It was programmed in Fortran for the PDP-10. The player controls the game through simple
sentence-like text commands and receives descriptive text as output. The game was later re-created by students on
PLATO, so it is one of the few titles that became part of both the PLATO and DEC traditions.

1975: By 1975, many universities had discarded these terminals for CRT screens, which could display thirty lines
of text in a few seconds instead of the minute or more that printing on paper required. This led to the development
of a series of games that drew "graphics" on the screen. The CRTs replaced the typical teletype machines or line
printers that output at speeds ranging from 10 to 30 characters per second.

1975: Daglow, then a student at Claremont Graduate University, wrote the first Computer role-playing game on
PDP-10 mainframes: Dungeon. The game was an unlicensed implementation of the new role playing game
Dungeons & Dragons. Although displayed in text, it was the first game to use line of sight graphics, as the
top-down dungeon maps showing the areas that the party had seen or could see took into consideration factors
such as light or darkness and the differences in vision between species.

1975: At about the same time, the RPG dnd, also based on Dungeons and Dragons first appeared on PLATO
system CDC computers. For players in these schools dnd, not Dungeon, was the first computer role-playing game.
1977: Kelton Flinn and John Taylor create the first version of Air, a text air combat game that foreshadowed their
later work creating the first-ever graphical online multi-player game, Air Warrior. They would found the first
successful online game company, Kesmai, now part of Electronic Arts. As Flinn has said: "If Air Warrior was a
primate swinging in the trees, AIR was the text-based amoeba crawling on the ocean floor. But it was quasi-real
time, multi-player, and attempted to render 3-D on the terminal using ASCII graphics. It was an acquired taste."
1977: The writing of the original Zork was started by Dave Lebling, Marc Blank, Tim Anderson, and Bruce
Daniels. Unlike Crowther, Daglow and Yob, the Zork team recognized the potential to move these games to the
new personal computers and they founded text adventure publisher Infocom in 1979. The company was later sold

to Activision. In a classic case of "connections", Lebling was a member of the same D&D group as Will
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Crowther, but not at the same time. Lebling has been quoted as saying "I think I actually replaced him when he
dropped out. Zork was 'derived' from Advent in that we played Advent ... and tried to do a 'better' one. There was
no code borrowed ... and we didn’t meet either Crowther or Woods until much later."

e 1978: Multi-User Dungeon, the first MUD, was created by Roy Trubshaw and Richard Bartle, beginning the
heritage that culminates with today's MMORPGs.

* 1980: Michael Toy, Glenn Wichman and Ken Arnold released Rogue on BSD Unix after two years of work,
inspiring many roguelike games ever since. Like Dungeon on the PDP-10 and dnd on PLATO, Rogue displayed
dungeon maps using text characters. Unlike those games, however, the dungeon was randomly generated for each
play session, so the path to treasure and the enemies who protected it were different for each game. As the Zork

team had done, Rogue was adapted for home computers and became a commercial product.

Home computers

While the fruit of retail development in early video games appeared mainly in video arcades and home consoles, the
rapidly evolving home computers of the 1970s and 80s allowed their owners to program simple games. Hobbyist

groups for the new computers soon formed and game software followed.

Soon many of these games—at first clones of mainframe classics such as Star
Trek, and then later clones of popular arcade games—were being distributed
through a variety of channels, such as printing the game’s source code in books
(such as David Ahl's BASIC Computer Games), magazines (Creative
Computing), and newsletters, which allowed users to type in the code for
themselves. Early game designers like Crowther, Daglow and Yob would find

the computer code for their games—which they had never thought to

copyright—published in books and magazines, with their names removed from

the listings. Early home computers from Apple, Commodore, Tandy and others The Tandy TRS-80, the first Tandy

had many games that people typed in. computer and one of the machines
responsible for the personal computer
Games were also distributed by the physical mailing and selling of floppy revolution.

disks, cassette tapes, and ROM cartridges. Soon a small cottage industry was
formed, with amateur programmers selling disks in plastic bags put on the shelves of local shops or sent through the
mail. Richard Garriott distributed several copies of his 1980 computer role-playing game Akalabeth: World of Doom

in plastic bags before the game was published.

1977

In 1977, manufacturers of older, obsolete consoles and Pong clones sold their systems at a loss to clear stock,
creating a glut in the market and causing Fairchild and RCA to abandon their game consoles. Only Atari and

Magnavox stayed in the home console market.

Second generation consoles (1977-1983)

In the earliest consoles, the computer code for one or more games was hardcoded into microchips using discrete
logic, and no additional games could ever be added. By the mid-1970s video games were found on cartridges,
starting in 1976 with the release of the Fairchild 'Video Entertainment System (VES). Programs were burned onto
ROM chips that were mounted inside plastic cartridge casings that could be plugged into slots on the console. When
the cartridges were plugged in, the general-purpose microprocessors in the consoles read the cartridge memory and
executed whatever program was stored there. Rather than being confined to a small selection of games included in
the game system, consumers could now amass libraries of game cartridges. However video game production was
still a niche skill. Warren Robinett, the famous programmer of the game Adventure, spoke on developing games "in

those old far-off days, each game for the 2600 was done entirely by one person, the programmer, who conceived the
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game concept, wrote the program, did the graphics—drawn first on graph paper and converted by hand to

hexadecimal—and did the sounds."” 1!

Three machines dominated the second generation of consoles in North America, far outselling their rivals:

e The Video Computer System (VCS) ROM cartridge-based console, later renamed the Atari 2600, was released in
1977 by Atari. Nine games were designed and released for the holiday season. The console would quickly
become the most popular of all the early consoles.

* The Intellivision, introduced by Mattel in 1980. Though chronologically part of what is called the "8-bit era", the
Intellivision had a unique processor with instructions that were 10 bits wide (allowing more instruction variety
and potential speed), and registers 16 bits wide. The system, which featured graphics superior to the older Atari
2600, rocketed to popularity.

* The ColecoVision, an even more powerful machine, appeared in 1982. Its sales also took off, but the presence of
three major consoles in the marketplace and a glut of poor quality games began to overcrowd retail shelves and
erode consumers' interest in video games. Within a year this overcrowded market would crash.

In 1979, Activision was created by disgruntled former Atari programmers "who realized that the games they had
anonymously programmed on their $20K salaries were responsible for 60 percent of the company's $100 million in

cartridge sales for one year”.[16] It was the first third-party developer of video games.

1980s

The computer gaming industry experienced its first major growing pains in the early 1980s as publishing houses
appeared, with many honest businesses—occasionally surviving at least 20 years, such as Electronic Arts—alongside
fly-by-night operations that cheated the games' developers. While some early '80s games were simple clones of
existing arcade titles, the relatively low publishing costs for personal computer games allowed for bold, unique

games.

Genre innovation

The Golden age of video arcade games reached its zenith in the 1980s. The age brought with it many technically

innovative and genre-defining games developed and released in the first few years of the decade, including:
Adventure games

*  Zork (1980) further popularized text adventure games in home computers and established developer Infocom’s
dominance in the field. As these early computers often lacked graphical capabilities, text adventures proved
successful.

*  Mystery House (1980), Roberta Williams's game for the Apple II, was the first graphic adventure game on home
computers. Graphics consisted entirely of static monochrome drawings, and the interface still used the typed
commands of text adventures. It proved very popular at the time, and she and husband Ken went on to found
Sierra On-Line, a major producer of adventure games.

* Portopia Renzoku Satsujin Jiken (1983), developed by Yuji Horii (of Dragon Quest fame), was the first visual
novel and one of the earliest graphic adventure games. It is viewed in a first-person perspective, follows a
first-person narrative, and was the first adventure game to feature colour graphics. It inspired Hideo Kojima (of
Metal Gear fame) to enter the video game industry and later produce his own classic graphic adventure, Snatcher
(1988).

* King's Quest (1984) was created by Sierra, laying the groundwork for the modern adventure game. It featured
color graphics and a third-person perspective. An on-screen player character could be moved behind and in front
of objects on a 2D background drawn in perspective, creating the illusion of pseudo-3D space. Commands were
still entered via text.
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Maniac Mansion (1987) removed text entry from adventure games. LucasArts built the SCUMM system to allow
a point-and-click interface. Sierra and other game companies quickly followed with their own mouse-driven
games.

Beat 'em up

Kung-Fu Master (1984), a Hong Kong cinema-inspired action game, laid the foundations for scrolling beat 'em
ups with its simple gameplay and multiple enemies.!”]
Nekketsu Koha Kunio-kun (1986), also released as Renegade, deviated from the martial arts themes of earlier

(18] and set the standard for future beat 'em up games as it

[19]

game, introducing street brawling to the genre,
introduced the ability to move both horizontally and vertically.

Fighting games

Karate Champ (1984), Data East's action game, is credited with establishing and popularizing the one-on-one
fighting game genre, and went on to influence Yie Ar Kung-F 120

Konami's Yie Ar Kung Fu (1985), which expanded on Karate Champ by pitting the player against a variety of
. . S [20] [21]

opponents, each with a unique appearance and fighting style.
Street Fighter (1987), developed by Capcom, introduced the use of special moves that could only be discovered

by experimenting with the game controls.*!

Interactive movie

Dragon's Lair (1983) was the first Laserdisc video game, and introduced full-motion video to video games.

Maze games

Pac-Man (1980) was the first game to achieve widespread popularity in mainstream culture and the first game
character to be popular in his own right.
3D Monster Maze (1981) was the first 3D game for a home computer, while Dungeons of Daggorath (1982)

added various weapons and monsters, sophisticated sound effects, and a "heartbeat" health monitor.

Platform games

23] with gameplay centered on climbing

Space Panic (1980) is sometimes credited as the first platform game,
ladders between different floors.

Donkey Kong (1981), an arcade game created by Nintendo's Shigeru Miyamoto, was the first game that allowed
players to jump over obstacles and across gaps, making it the first true platformer.[24] This game also introduced
Mario, an icon of the genre.

Jump Bug (1981), Alpha Denshi's platform-shooter, was the first platform game to use scrolling graphics.[zsl
Taito's Jungle King (1982)[26] featured scrolling jump and run sequences that had players hopping over obstacles.

Namco took the scrolling platformer a step further with Pac-Land (1984),[27]

which was the first game to feature
multi-layered parallax scrolling and closely resembled later scrolling platformers like Super Mario Bros. (1985)
and Wonder Boy (1986).1281 [29]

Mario Bros. (1983), developed by Shigeru Miyamoto, offered two-player simultaneous cooperative play and laid
the groundwork for two-player cooperative platformers.

Congo Bongo (1983), developed by Sega, was the first isometric platformer.

Prince of Persia (1989) was the first cinematic platformer.

Platform-adventure games

Metroid (1986) was the earliest game to fuse platform game fundamentals with elements of action-adventure
games, alongside elements of RPGs. These elements include the ability to explore an area freely, with access to
new areas controlled by either the gaining of new abilities or through the use of inventory items.>"!

Zelda II: The Adventure of Link (1987) and Castlevania I1: Simon's Quest (1987) are two other early examples of

platform-adventure games.

Racing games
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e Turbo (1981), by Sega, was the first racing game with a third-person perspective, rear-view format.

* Pole Position (1982), by Namco, used sprite-based, pseudo-3D graphics when it refined the "rear-view racer
format" where the player’s view is behind and above the vehicle, looking forward along the road with the horizon
in sight. The style would remain in wide use even after true 3D graphics became standard for racing games.

Role-playing games

» The earliest role-playing games to use elements from Dungeons and Dragons are Telengard, written in 1976, and
Zork (later renamed Dungeon), written in 1977.3111321

» Akalabeth (1980) was created in the same year as Rogue (1980); Akalabeth led to the creation of its spiritual
sequel Ultima (1981). Its sequels were the direct inspiration for many of the first Japanese console role-playing
games.

* Dragon Slayer I1: Xanadu (1985) is considered the first full-fledged action role-playing game, with character stats
and a large quest, with its action-based combat setting it apart from other RPGs. The Legend of Zelda (1986) and
its sequel Zelda II: The Adventure of Link (1987), both developed by Shigeru Miyamoto, further defined and
popularized the emerging action RPG genre.

* The Bard's Tale (1985) by Interplay Entertainment is considered the first computer role-playing game to appeal to
a wide audience that was not matched until Blizzard Entertainment's Diablo.!*”!

* Dragon Quest (1986), developed by Yuji Horii, was one of the earliest console role-playing games. With its
anime-style graphics by Akira Toriyama (of Dragon Ball fame), Dragon Quest set itself apart from computer
role-playing games. It spawned the Dragon Quest franchise and served as the blueprint for the emerging console
RPG genre,*¥ inspiring the likes of Sega's Phantasy Star (1987) and Squaresoft's Final Fantasy (1987), which
spawned its own successful Final Fantasy franchise and introduced the side-view turn-based battle system, with
the player characters on the right and the enemies on the left, imitated by numerous later RPGs.*!

*  Megami Tensei (1987) and Phantasy Star (1987) broke with tradition, abandoning the medieval setting and sword

and sorcery themes common in most RPGs, in favour of modern/futuristic settings and science fiction themes.
Rhythm game

* Dance Aerobics was released in 1987, and allowed players to create music by stepping on Nintendo's Power Pad

peripheral. It has been called the first rhythm-action game in retrospect.[36]

Scrolling shooters

* Defender (1980) established the scrolling shooter and was the first to have events (e.g., enemy movement) taking
place outside the player’s view. A radar was displayed showing a map of the whole playfield.

* Moon Patrol (1982) introduced the parallax scrolling technique in computer graphics.[37]

e Thrust (1986) The player's has to maneuver a spaceship through a series of 2D cavernous landscapes, with the
aim of recovering a pendulous pod, while counteracting gravity, inertia and avoiding or destroying enemy turrets.

Stealth games

e 005 (1981), an arcade game by Sega, was the earliest example of a stealth-based game.BS] [391 1401

* Metal Gear (1987), developed by Hideo Kojima, was the first stealth game in an action-adventure framework,
and became the first commercially successful stealth game, spawning the Metal Gear series.

Survival horror

* Haunted House (1981) was the first to intentionally introduce elements of horror fiction into video games.

* Sweet Home (1989) introduced many of the modern staples of the survival horror genre. Gameplay involved
battling horrifying creatures and solving puzzles. Developed by Capcom, the game would become an influence
upon their later release Resident Evil (1996), making use of its mansion setting and its "opening door" load
screen.*!)

* Alone in the Dark (1992) took the action-adventure style and retooled it to de-emphasize combat and focus on

investigation. An early attempt to simulate 3D scenarios by mixing polygons with 2D background images. This
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style became the inspiration for Resident Evil (1996).
Vehicle simulation games

* Battlezone (1980) used wireframe vector graphics to create the first true three-dimensional game world.

» Elite (1984), designed by David Braben and Ian Bell, ushered in the age of modern style 3D graphics. The game
contains convincing vector worlds, full 6 degree freedom of movement, and thousands of visitable planetary
systems. It is considered a pioneer of the space flight simulator game genre.

Gaming computers

Following the success of the Apple II and Commodore PET in the late 1970's a series of cheaper and incompatible
rivals emerged in the early 1980's. This second batch included the Commodore Vic 20, 64, Sinclair ZX80, ZX81, ZX
Spectrum, Atari 8-bit family, BBC Micro, Acorn Electron, Amstrad CPC and MSX series. These rivals helped to
catalyze both the Home Computer and Games markets, by raising awareness of computing and gaming through their
competing advertising campaigns.

The Sinclair, Acorn and Amstrad offerings were generally only known in Europe and Africa, the MSX had a base in
North and South America, Europe and Asia, whilst the US based Apple, Commodore and Atari offerings were sold
in both the USA and Europe.

In 1984, the computer gaming market took over from the console market following the crash of that year; computers
offered equal gaming ability and since their simple design allowed games to take complete command of the

hardware after power-on, they were nearly as simple to start playing with as consoles.

The Commodore 64 was released to the public in August 1982. It
found initial success because it was marketed and priced aggressively.
It had a BASIC programming environment and advanced graphic and
sound capabilities for its time, similar to the ColecoVision console. It
also utilized the same game controller ports popularized by the Atari
2600, allowing gamers to use their old joysticks with the system. It

would become the most popular home computer of its day in the USA

and many other countries and the best-selling single computer model

The Commodore 64 system

of all time internationally.

At around the same time, the Sinclair ZX Spectrum was released in the United Kingdom and quickly became the
most popular home computer in many areas of Western Europe—and later the Eastern Bloc—due to the ease with

which clones could be produced.

The IBM PC compatible computer became a technically competitive gaming platform with IBM’s PC/AT in 1984.
The primitive 4-color CGA graphics of previous models had limited the PC’s appeal to the business segment, as its
graphics failed to compete with the C64 or Apple II. The new 16-color EGA display standard allowed its graphics to
approach the quality seen in popular home computers like the Commodore 64. The sound capabilities of the AT,
however, were still limited to the PC speaker, which was substandard compared to the built-in sound chips used in
many home computers. Also, the relatively high cost of the PC compatible systems severely limited their popularity
in gaming.

The Apple Macintosh also arrived at this time. It lacked the color capabilities of the earlier Apple II, instead
preferring a much higher pixel resolution, but the operating system support for the GUI attracted developers of some

interesting games (e.g. Lode Runner) even before color returned in 1987 with the Mac II.

The arrival of the Atari ST and Commodore Amiga in 1985 was the beginning of a new era of 16-bit machines. For
many users they were too expensive until later on in the decade, at which point advances in the IBM PC’s open
platform had caused the IBM PC compatibles to become comparably powerful at a lower cost than their competitors.
The VGA standard developed for IBM’s new PS/2 line in 1987 gave the PC the potential for 256-color graphics.
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This was a big jump ahead of most 8-bit home computers but still lagging behind platforms with built-in sound and
graphics hardware like the Amiga. This caused an odd trend around '89-91 towards developing to a seemingly
inferior machine. Thus while both the ST and Amiga were host to many technically excellent games, their time of
prominence proved to be shorter than that of the 8-bit machines, which saw new ports well into the 80s and even the
90s.

Dedicated sound cards started to address the issue of poor sound capabilities in
IBM PC compatibles in the late 1980s. Ad Lib set an early de facto standard for
sound cards in 1987, with its card based on the Yamaha YM3812 sound chip.
This would last until the introduction of Creative Labs' Sound Blaster in 1989,

which took the chip and added new features while remaining compatible with
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Ad Lib cards, and creating a new de facto standard. However, many games

would still support these and rarer things like the Roland MT-32 and Disney The Yamaha YM3812 sound chip.
Sound Source into the early 90s. The initial high cost of sound cards meant they

would not find widespread use until the 1990s.

The UK was in prime position to rise to prominence in the gaming computers market in the late 1980s for various
reasons. Personal computer users in the UK were offered a smooth scale of power versus price, from the ZX
Spectrum up to the Amiga. Developers and publishers were also in close enough proximity to offer each other
support. Moreoever the NES—though outselling all the other home consoles—made much less of an impact than it

did in the United States due to the enormous popularity of personal computers there.

Shareware gaming first appeared in the mid 1980s, but its big successes came in the 1990s.

Early online gaming

Dial-up bulletin board systems were popular in the 1980s, and sometimes used for online game playing. The earliest
such systems were in the late 1970s and early 1980s and had a crude plain-text interface. Later systems made use of
terminal-control codes (the so-called ANSI art, which included the use of IBM-PC-specific characters not part of an
ANSI standard) to get a pseudo-graphical interface. Some BBSs offered access to various games which were
playable through such an interface, ranging from text adventures to gambling games like blackjack (generally played
for "points" rather than real money). On some multiuser BBSs (where more than one person could be online at once),

there were games allowing users to interact with one another.

SuperSet Software created Snipes, a text-mode networked computer game in 1983 to test a new IBM Personal
Computer based computer network and demonstrate its capabilities. Snipes is officially credited as being the original
inspiration for Novell NetWare. It is believed to be the first network game ever written for a commercial personal
computer and is recognized alongside 1974’s Maze War (a networked multiplayer maze game for several research
machines) and Spasim (a 3D multiplayer space simulation for time shared mainframes) as the precursor to
multiplayer games such as 1987's MIDI Maze, and Doom in 1993. Commercial online services also arose during this
decade. The first user interfaces were plain-text—similar to BBSs— but they operated on large mainframe
computers, permitting larger numbers of users to be online at once. By the end of the decade, inline services had
fully-graphical environments using software specific to each personal computer platform. Popular text-based
services included CompuServe, The Source, and GEnie, while platform-specific graphical services included
PlayNET and Quantum Link for the Commodore 64, AppleLink for the Apple II and Macintosh, and PC Link for the
IBM PC—all of which were run by the company which eventually became America Online—and a competing
service, Prodigy. Interactive games were a feature of these services, though until 1987 they used text-based displays,

not graphics.
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Handheld LCD games

In 1979, Milton Bradley Company released the first handheld system using interchangeable cartridges,Microvision.
While the handheld received modest success in the first year of production, the lack of games, screen size and video

game crash of 1983 brought about the system's quick demise.[*?!

In 1980, Nintendo released its Game & Watch line, handheld electronic game which spurred dozens of other game
and toy companies to make their own portable games, many of which were copies of Game & Watch titles or
adaptations of popular arcade games. Improving LCD technology meant the new handhelds could be more reliable
and consume fewer batteries than LED or VFD games, most only needing watch batteries. They could also be made
much smaller than most LED handhelds, even small enough to wear on one’s wrist like a watch. Tiger Electronics
borrowed this concept of videogaming with cheap, affordable handhelds and still produces games in this model to
the present day.

Video game crash of 1983

At the end of 1983, the industry experienced losses more severe than the 1977 crash. This was the "crash" of the
video game industry, as well as the bankruptcy of several companies that produced North American home computers
and video game consoles from late 1983 to early 1984. It brought an end to what is considered to be the second
generation of console video gaming. Causes of the crash include the production of poorly designed games such as
Custer's Revenge, E.T. the Extra-Terrestrial and Pac-Man for the Atari 2600 that suffered due to extremely tight
deadlines. It was discovered that more Pac-Man cartridges were manufactured than there were systems sold. In
addition, so many E.T. the Extra-Terrestrial cartridges were left unsold that Atari allegedly buried thousands of
cartridges in a landfill in New Mexico.

Third generation consoles (1983—-1995)

In 1985, the North American video game console market was revived
with Nintendo’s release of its 8-bit console, the Famicom, known
outside Asia as Nintendo Entertainment System (NES). It was bundled
with Super Mario Bros. and instantly became a success. The NES
dominated the North American and the Japanese market until the rise
of the next generation of consoles in the early 1990s. Other markets

were not as heavily dominated, allowing other consoles to find an

audience like the Sega Master System in Europe, Australia and Brazil

The Nintendo Entertainment System or NES. (though it was sold in North America as well).

In the new consoles, the gamepad or joypad, took over joysticks,
paddles, and keypads as the default game controller included with the system. The gamepad design of an 8§ direction

Directional-pad (or D-pad for short) with 2 or more action buttons became the standard.

The Legend of Zelda series made its debut in 1986 with The Legend of Zelda. In the same year, the Dragon Quest
series debuted with Dragon Quest, and has created a phenomenon in Japanese culture ever since. The next year, the
Japanese company Square was struggling and Hironobu Sakaguchi decided to make his final game—a role-playing
game (RPG) modeled after Dragon Quest and titled Final Fantasy—resulting in Final Fantasy series, which would
later go on to become the most successful RPG franchise. 1987 also saw the birth of the stealth game genre with
Hideo Kojima’s Metal Gear series' first game Metal Gear on the MSX2 computer—and ported to the NES shortly

after. In 1989, Capcom released Sweet Home on the NES, which served as a precursor to the survival horror genre.

In 1988, Nintendo published their first issue of Nintendo Power magazine.[43]

This generation ended with the discontinuation of the NES in 1995.
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1990s

The 1990s were a decade of marked innovation in video gaming. It was a decade of transition from raster graphics to
3D graphics and gave rise to several genres of video games including first-person shooter, real-time strategy, and
MMO. Handheld gaming began to become more popular throughout the decade, thanks in part to the release of the
Game Boy. Arcade games, although still relatively popular in the early 1990s, begin a decline as home consoles

become more common.

The video game industry matured into a mainstream form of entertainment in the 1990s. Major developments of the
1990s included the beginning of a larger consolidation of publishers, higher budget games, increased size of
production teams and collaborations with both the music and motion picture industries. Examples of this would be

Mark Hamill's involvement with Wing Commander III or Quincy Jones' introduction of QSound.

The increasing computing power and decreasing cost of processors as the Intel 80386, Intel 80486, and the Motorola
68030, caused the rise of 3D graphics, as well as "multimedia" capabilities through sound cards and CD-ROMs.
Early 3D games began with flat-shaded graphics (Elite, Starglider 2 or Alpha Waves!*! ), and then simple forms of
texture mapping (Wolfenstein 3D).

1989 and the early 1990s saw the release and spread of the MUD codebases DikuMUD and LPMud, leading to a
tremendous increase in the proliferation and popularity of MUDs. Before the end of the decade, the evolution of the
genre continued through "graphical MUDs" into the first MMORPGs (Massively multiplayer online role-playing
games), such as Ultima Online and EverQuest, which freed users from the limited number of simultaneous players in
other games and brought persistent worlds to the mass market. A prime example of an MMORPG MUD is the game

Runescape created by Jagadex.

In the early 1990s, shareware distribution was a popular method of publishing games for smaller developers,
including then-fledgling companies such as Apogee (now 3D Realms), Epic Megagames (now Epic Games), and id
Software. It gave consumers the chance to try a trial portion of the game, usually restricted to the game’s complete
first section or "episode", before purchasing the rest of the adventure. Racks of games on single 5 1/4" and later 3.5"
floppy disks were common in many stores, often only costing a few dollars each. Since the shareware versions were
essentially free, the cost only needed to cover the disk and minimal packaging. As the increasing size of games in the
mid-90s made them impractical to fit on floppies, and retail publishers and developers began to earnestly mimic the
practice, shareware games were replaced by shorter game demos (often only one or two levels), distributed free on

CDs with gaming magazines and over the Internet.

In 1991, Sonic the Hedgehog was introduced. The game gave Sega's Mega Drive console mainstream popularity, and
rivaled Nintendo's Mario franchise. Its namesake character became the mascot of Sega and one of the most

recognizable video game characters.

In 1992 the game Dune II was released. It was by no means the first in the genre (several other games can be called
the very first real-time strategy game, see the History of RTS), but it set the standard game mechanics for later
blockbuster RTS games such as Warcraft: Orcs & Humans, Command & Conquer, and StarCraft. The RTS is
characterized by an overhead view, a "mini-map", and the control of both the economic and military aspects of an
army. The rivalry between the two styles of RTS play—Warcraft style, which used GUIs accessed once a building
was selected, and C&C style, which allowed construction of any unit from within a permanently visible

menu—continued into the start of the next millennium.

Alone in the Dark (1992), while not the first survival horror game, planted the seeds of what would become known
as the survival horror genre today. It established the formula that would later flourish on CD-ROM based consoles,

with games such as Resident Evil and Silent Hill.
Adventure games continued to evolve, with Sierra Entertainment’s King's Quest series, and LucasFilms'/LucasArts'
Monkey Island series bringing graphical interaction and the creation of the concept of "point-and-click" gaming.

Myst and its sequels inspired a new style of puzzle-based adventure games. Published in 1993, Myst itself was one of
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the first computer games to make full use of the new high-capacity CD-ROM storage format. Despite Myst’s
mainstream success, the increased popularity of action-based and real-time games led adventure games and

simulation video games, both mainstays of computer games in earlier decades, to begin to fade into obscurity.

It was in the 1990s that Maxis began publishing its successful line of "Sim" games, beginning with SimCity, and
continuing with a variety of titles, such as SimEarth, SimCity 2000, SimAnt, SimTower, and the best-selling PC game
in history, The Sims, in early 2000.

In 1996, 3dfx Interactive released the Voodoo chipset, leading to the first affordable 3D accelerator cards for
personal computers. These devoted 3D rendering daughter cards performed a portion of the computations required
for more-detailed three-dimensional graphics (mainly texture filtering), allowing for more-detailed graphics than
would be possible if the CPU were required to handle both game logic and all the graphical tasks. First-person
shooter games (notably Quake) were among the first to take advantage of this new technology. While other games
would also make use of it, the FPS would become the chief driving force behind the development of new 3D
hardware, as well as the yardstick by which its performance would be measured, usually quantified as the number of

frames per second rendered for a particular scene in a particular game.

Several other, less-mainstream, genres were created in this decade. Looking Glass Studios' Thief: The Dark Project
and its sequel were the first to coin the term "first person sneaker", although it is questionable whether they are the
first "first person stealth" games. Turn-based strategy progressed further, with the Heroes of Might and Magic

(HOMM) series (from The 3DO Company) luring many mainstream gamers into this complex genre.

Id Software’s 1996 game Quake pioneered play over the Internet in first-person shooters. Internet multiplayer
capability became a de facto requirement in almost all FPS games. Other genres also began to offer online play,
including RTS games like Microsoft Game Studios’ Age of Empires, Blizzard’s Warcraft and StarCraft series, and
turn-based games such as Heroes of Might and Magic. Developments in web browser plug-ins like Java and Adobe
Flash allowed for simple browser-based games. These are small single player or multiplayer games that can be
quickly downloaded and played from within a web browser without installation. Their most popular use is for puzzle

games, side-scrollers, classic arcade games, and multiplayer card and board games.

Few new genres have been created since the advent of the FPS and RTS, with the possible exception of the
third-person shooter. Games such as Grand Theft Auto IIl, Tom Clancy's Splinter Cell, Enter the Matrix, and Hitman

all use a third-person camera perspective, but are otherwise very similar to their first-person counterparts.

Decline of arcades

With the advent of 16-bit and 32-bit consoles, home video games began to approach the level of graphics seen in
arcade games. An increasing number of players would wait for popular arcade games to be ported to consoles rather
than going out. Arcades experienced a resurgence in the early to mid 1990s with games such as Street Fighter II and
Mortal Kombat and other games in the one-on-one fighting game genre, and NBA Jam. As patronage of arcades
declined, many were forced to close down. Classic coin-operated games have largely become the province of
dedicated hobbyists and as a tertiary attraction for some businesses, such as movie theaters, batting cages, miniature

golf, and arcades attached to game stores such as F.Y.E..

The gap left by the old corner arcades was partly filled by large amusement centers dedicated to providing clean, safe
environments and expensive game control systems not available to home users. These are usually based on sports
like skiing or cycling, as well as rhythm games like Dance Dance Revolution, which have carved out a large slice of
the market. Dave & Buster's and GameWorks are two large chains in the United States with this type of
environment. Aimed at adults and older kids, they feature full service restaurants with full liquor bars and have a
wide variety of video game and hands on electronic gaming options. Chuck E. Cheese's is a similar type of

establishment focused towards small children.
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Handhelds come of age

In 1989, Nintendo released the Game Boy, the first handheld console since the ill-fated Microvision ten years before.
The design team headed by Gunpei Yokoi had also been responsible for the Game & Watch systems. Included with
the system was Tetris, a popular puzzle game. Several rival handhelds also made their debut around that time,
including the Sega Game Gear and Atari Lynx (the first handheld with color LCD display). Although most other
systems were more technologically advanced, they were hampered by higher battery consumption and less
third-party developer support. While some of the other systems remained in production until the mid-90s, the Game

Boy remained at the top spot in sales throughout its lifespan.

Mobile phone gaming

Mobile phones became videogaming platforms when Nokia installed Snake onto its line of mobile phones in 1998.
Soon every major phone brand offered "time killer games" that could be played in very short moments such as
waiting for a bus. Mobile phone games early on were limited by the modest size of the phone screens that were all
monochrome and the very limited amount of memory and processing power on phones, as well as the drain on the

battery.

Fourth generation consoles (1989—1999) (16-bit)

The Mega Drive\Sega Mega Drive\Genesis proved its worth early on after its debut in 1989. Nintendo responded
with its own next generation system known as the Super NES in 1991. The TurboGrafx-16 debuted early on
alongside the Genesis, but did not achieve a large following in the U.S. due to a limited library of games and

excessive distribution restrictions imposed by Hudson.

The intense competition of this time was also a period of not
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entirely truthful marketing. The TurboGrafx-16 was billed as the
first 16-bit system but its central processor was an 8-bit HuC6280,
with only its HuC6270 graphics processor being a true 16-bit chip.
Additionally, the much earlier Mattel Intellivision contained a
16-bit processor. Sega, too, was known to stretch the truth in its

marketing approach; they used the term "Blast Processing" to

describe the simple fact that their console's CPU ran at a higher

Mortal Kombat, released in both SNES and Genesis clock speed than that of the SNES (767 MHz vs 3.58 MHZ)

consoles, was one of the most popular game franchises

In Japan, the 1987 success of the PC Engine (as the
TurboGrafx-16 was known there) against the Famicom and CD

of its time.

drive peripheral allowed it to fend off the Mega Drive (Genesis) in
1988, which never really caught on to the same degree as outside Japan. The PC Engine eventually lost out to the
Super Famicom, but, due to its popular CD add-ons, retained enough of a user base to support new games well into
the late 1990s.

CD-ROM drives were first seen in this generation, as add-ons for the PC Engine in 1988 and the Mega Drive in
1991. Basic 3D graphics entered the mainstream with flat-shaded polygons enabled by additional processors in game
cartridges like Virtua Racing and Star Fox.

SNK's Neo-Geo was the most expensive console by a wide margin when it was released in 1990, and would remain
so for years. It was also capable of 2D graphics in a quality level years ahead of other consoles. The reason for this
was that it contained the same hardware that was found in SNK's arcade games. This was the first time since the

home Pong machines that a true-to-the-arcade experience could be had at home.

This generation ended with the SNES's discontinuation in 1999.
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Fifth generation consoles (1993—-2001) (32 and 64-bit)

In 1993, Atari re-entered the home console market with the
introduction of the Atari Jaguar. Also in 1993, The 3DO Company
released the 3DO Interactive Multiplayer, which, though highly
advertised and promoted, failed to catch up to the sales of the Jaguar,
due its high pricetag. Both consoles had very low sales and few quality
games, eventually leading to their demise. In 1994, three new consoles
were released in Japan: the Sega Saturn, the PlayStation, and the

PC-FX, the Saturn and the PlayStation later seeing release in North

America in 1995. The PlayStation quickly outsold all of its Metal Gear Solid, notable for its innovative use
competitors, with the exception of the aging Super Nintendo of in-game generated cinemas, detailed

Entertainment System, which still had the support of many major game integration of haptic technology, and theatrical

story delivery. The Metal Gear series primarily

companies. defined the stealth game genre.

The Virtual Boy from Nintendo was released in 1995 but did not
achieve high sales. In 1996 the Virtual Boy was taken off the market.

After many delays, Nintendo released its 64-bit console, the Nintendo 64 in 1996. The consoles flagship title, Super

Mario 64, became a defining title for 3D platformer games.

PaRappa the Rapper popularized rhythm, or music video games in Japan with its 1996 debut on the PlayStation.
Subsequent music and dance games like beatmania and Dance Dance Revolution became ubiquitous attractions in
Japanese arcades. While Parappa, DDR, and other games found a cult following when brought to North America,
music games would not gain a wide audience in the market until the next decade. Also in 1996 Capcom released
Resident Evil, the first actual survival horror game. It was a huge success selling over 2 million copies and is

considered one of the best games on the playstaion.

Other milestone games of the era include Rare's Nintendo 64 title GoldenEye 007 (1997), which was critically
acclaimed for bringing innovation as being the first major first-person shooter that was exclusive to a console, and
for pioneering certain features that became staples of the genre, such as scopes, headshots, and objective-based
missions. The Legend of Zelda: Ocarina of Time (1998) for the Nintendo 64 is widely considered the highest
critically acclaimed game of all time.[**! The title also featured many innovations such as Z-targeting which is

commonly used in many games today.

Nintendo's choice to use cartridges instead of CD-ROMs for the Nintendo 64, unique among the consoles of this
period, proved to have negative consequences. While cartridges were faster and combated piracy, CDs could hold far
more data and were much cheaper to produce, causing many game companies to turn to Nintendo's CD-based
competitors. In particular, SquareSoft, which had released all previous games in its Final Fantasy series for
Nintendo consoles, now turned to the PlayStation; Final Fantasy VII (1997) was a huge success, establishing the

popularity of role-playing games in the west and making the PlayStation the primary console for the genre.

By the end of this period, Sony had become the leader in the video game market. The Saturn was moderately
successful in Japan but a commercial failure in North America and Europe, leaving Sega outside of the main
competition. The N64 achieved huge success in North America and Europe, though it never surpassed PlayStation's

sales or was as popular in Japan.

This generation ended with the PlayStation discontinuation in March 2006.
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Transition to 3D and CDs

The fifth generation is most noted for the rise of fully 3D games. While there were games prior that had used three
dimensional environments, such as Virtua Racing and Star Fox, it was in this era that many game designers began to
move traditionally 2D and pseudo-3D genres into full 3D. Super Mario 64 on the N64, Crash Bandicoot on the
PlayStation, Sonic Adventure on the Dreamcast and Tomb Raider on the Saturn (later released on the PlayStation as
well), are prime examples of this trend. Their 3D environments were widely marketed and they steered the industry's
focus away from side-scrolling and rail-style titles, as well as opening doors to more complex games and genres.
Games like GoldenEye 007, The Legend Of Zelda: Ocarina of Time or Soul Calibur were nothing like shoot-em-ups,
RPG's or fighting games before them. 3D became the main focus in this era as well as a slow decline of cartridges in

favor of CDs. Also, most 3D games used realistic graphics and large, interactive environments like Shenmue.

2000s

The first decade of the 2000s showed innovation on both consoles and PCs, and an increasingly competitive market

for portable game systems.

The phenomena of user-created modifications (or "mods") for games was one trend that began around the turn of the
millennium. The most famous example is that of Counter-Strike; released in 1999, it is still the most popular online
first-person shooter, even though it was created as a mod for Half-Life by two independent programmers. Eventually,
game designers realized the potential of mods and custom content in general to enhance the value of their games, and
so began to encourage its creation. Some examples of this include Unreal Tournament, which allowed players to
import 3dsmax scenes to use as character models, and Maxis' The Sims, for which players could create custom

objects.

Mobile games

Mobile gaming interest was raised when Nokia launched its N-Gage phone and handheld gaming platform in 2003.
While about two million handsets were sold, the product line was seen as not a success and withdrawn from Nokia's
lineup. Meanwhile many game developers had noticed that more advanced phones had color screens and reasonable
memory and processing power to do reasonable gaming. Mobile phone gaming revenues passed 1 billion dollars in
2003, and passed 5 billion dollars in 2007, accounting for a quarter of all videogaming software revenues. More
advanced phones came to the market such as the N-Series smartphone by Nokia in 2005 and the iPhone by Apple in
2007 which strongly added to the appeal of mobile phone gaming. In 2008 Nokia revised the N-Gage brand but now
as a software library of games to its top-end phones. At Apple's App Store in 2008, more than half of all applications
sold were games for the iPhone.

Sixth generation consoles (1998-2004)

In the sixth generation of video game consoles, Sega exited the hardware market, Nintendo fell behind, Sony

solidified its lead in the industry, and Microsoft developed a gaming console.

The generation opened with the launch of the Dreamcast in 1998. It was the first console to have a built-in modem
for Internet support and online play. While it was initially successful, sales and popularity would soon begin to
decline with contributing factors being Sega's damaged reputation from previous commercial failures, software
pirating, and the overwhelming anticipation for the upcoming Playstation 2 at the time. Production for the console
would discontinue in most markets by 2002 and would be Sega's final console before they switched into becoming
third party.

The second release of the generation was Sony's Playstation 2, which would go on to be the best selling console at
the time. Nintendo followed a year later with the Nintendo GameCube, their first disc-based console. Though more

or less equal with Sony's system in technical specifications, the Nintendo GameCube suffered from a lack of
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third-party games compared to Sony's system, and was hindered by a reputation for being a "kid's console" and

lacking the mature games the current market appeared to want.

Before the end of 2001, Microsoft Corporation, best known for its
Windows operating system and its professional productivity software,
entered the console market with the Xbox. Based on Intel's Pentium III
CPU, the console used much PC technology to leverage its internal
development. In order to maintain its hold in the market, Microsoft

[46] and concentrated on

reportedly sold the Xbox at a significant loss
drawing profit from game development and publishing. Shortly after
its release in November 2001 Bungie Studio's Halo: Combat Evolved
instantly became the driving point of the Xbox's success, and the Halo

series would later go on to become one of the most successful console

shooters of all time. By the end of the generation, the Xbox had drawn
even with the Nintendo GameCube in sales globally, but since nearly ~ The Xbox, Microsoft's entry into the video game
all of its sales were in North America, it pushed Nintendo into third console industry.
place in the American market. In 2001 Grand Theft Auto IIl was
released, popularizing open world games by using a non-linear style of gameplay. It was very successful both

critically and commercially and is considered a huge milestone in gaming.

Nintendo still dominated the handheld gaming market in this generation. The Game Boy Advance in 2001,
maintained Nintendo's market position. Finnish cellphone maker Nokia entered the handheld scene with the N-Gage,

but it failed to win a significant following.

Console gaming largely continued the trend established by the PlayStation toward increasingly complex,
sophisticated, and adult-oriented gameplay. Most of the successful sixth-generation console games were games rated
T and M by the ESRB, including many now-classic gaming franchises such as Halo and Resident Evil, the latter of
which was notable for both its success and its notoriety. Even Nintendo, widely known for its aversion to adult
content (with very few exceptions most notably Conker's Bad Fur Day for the Nintendo 64), began publishing more
M-rated games, with Silicon Knights's Eternal Darkness: Sanity's Requiem and Capcom's Resident Evil 4 being
prime examples. This trend in hardcore console gaming would partially be reversed with the seventh generation

release of the Wii.

Return of alternate controllers

One significant feature of this generation was various manufacturers' renewed fondness for add-on peripheral
controllers. While novel controllers weren't new, as Nintendo featured several with the original NES and PC gaming
has previously featured driving wheels and aircraft joysticks, for the first time console games using them became
some of the biggest hits of the decade. Konami introduced a soft plastic mat versions of its foot controls for its
Dance Dance Revolution franchise in 1998. Sega's alternate peripherals included Samba De Amigo's maraca
controllers. Nintendo introduced a bongo controller for a few titles in its Donkey Kong franchise. Publisher

RedOctane introduced Guitar Hero and its distinctive guitar-shaped controllers for the PlayStation 2.

Online gaming rises to prominence

As affordable broadband Internet connectivity spread, many publishers turned to online gaming as a way of
innovating. Massively multiplayer online role-playing game (MMORPGs) featured significant titles for the PC
market like EverQuest, World of Warcraft, and Ultima Online. Historically, console based MMORPGs have been
few in number due to the lack of bundled Internet connectivity options for the platforms. This made it hard to
establish a large enough subscription community to justify the development costs. The first significant console

MMORPGs were Phantasy Star Online on the Sega Dreamcast (which had a built in modem and after market
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Ethernet adapter), followed by Final Fantasy XI for the Sony PlayStation 2 (an aftermarket Ethernet adapter was
shipped to support this game). Every major platform released since the Dreamcast has either been bundled with the
ability to support an Internet connection or has had the option available as an aftermarket add-on. Microsoft's Xbox
also had its own online gaming service called Xbox Live. Xbox Live was a huge success and proved to be a driving

force for the Xbox with games like Halo 2 that were overwhelmingly popular.

Rise of casual PC games

Beginning with PCs, a new trend in casual gaming, games with limited complexity that were designed for shortened
or impromptu play sessions, began to draw attention from the industry. Many were puzzle games, such as Popcap's
Bejeweled and Diner Dash, while others were games with a more relaxed pace and open-ended play. The biggest hit

was The Sims by Maxis, which went on to become the best selling computer game of all time, surpassing Myst. 471

Other casual games include Zynga Games like Mafia Wars, FarmVille, Cafe World, among many others, which are
tied into social networking sites such as Myspace and Facebook. These games are offered freely with the option buy

in game items, and stats for money and/or reward offers.

Seventh generation consoles (2004-present)

The generation opened early for handheld consoles, as Nintendo introduced their Nintendo DS and Sony premiered
the PlayStation Portable (PSP) within a month of each other in 2004. While the PSP boasted superior graphics and
power, following a trend established since the mid 1980s, Nintendo gambled on a lower-power design but featuring a
novel control interface. The DS's two screens, one of which was touch-sensitive, proved extremely popular with
consumers, especially young children and middle-aged gamers, who were drawn to the device by Nintendo's
Nintendogs and Brain Age series, respectively. While the PSP attracted a significant portion of veteran gamers, the
DS allowed Nintendo to continue its dominance in handheld gaming. Nintendo updated their line with the Nintendo
DS Lite in 2006, the Nintendo DSi in 2008 (Japan) and 2009 (Americas and Europe), and the Nintendo DSi XL
while Sony updated the PSP in 2007 and again with the smaller PSP Go in 2009. Nokia withdrew their N-Gage
platform in 2005 but reintroduced the brand as a game-oriented service for high-end smartphones on April 3,
2008.1*"!

Apple Inc. entered the realm of mobile gaming hardware with the release the App Store for the iPhone and iPod
Touch in the summer of 2008. The greatest shift brought by Apple's entry was to abandon the traditional reliance on
"brick and mortar" retail sales for software purchases; instead, the iPhone platform relies entirely on

digitally-distributed content.

In console gaming, Microsoft stepped forward first in November 2005 with the Xbox 360, and Sony followed in
2006 with the PlayStation 3, released in Europe in March 2007. Setting the technology standard for the generation,
both featured high-definition graphics, large hard disk-based secondary storage, integrated networking, and a
companion on-line gameplay and sales platform, with Xbox Live and the PlayStation Network, respectively. Both
were formidable systems that were the first to challenge personal computers in power (at launch) while offering a
relatively modest price compared to them. While both were more expensive than most past consoles, the Xbox 360
enjoyed a substantial price edge, selling for either $300 or $400 depending on model, while the PS3 launched with
models priced at $500 and $600. Coming with Blu-ray and Wi-Fi, the PlayStation 3 was the most expensive game

console on the market since Panasonic's version of the 3DO, which retailed for little under 700USD.[49]

Nintendo would release their Wii console shortly after the PlayStation 3's launch, and the platform would put
Nintendo back on track in the console race. While the Wii had lower technical specifications (and a lower price) than
both the Xbox 360 and PlayStation 3,[50] its new motion control was much touted. Many gamers, publishers, and
analysts initially dismissed the Wii as an underpowered curiosity, but were surprised as the console sold out through
the 2006 Christmas season, and remained so through the next 18 months, becoming the fastest selling game console

in most of the world's gaming markets.l
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In June 2009, Sony announced that it would release its PSP Go for 249.99USD on October 1 in Europe and North
America, and Japan on November 1. The PSP Go was a newer, slimmer version of the PSP, which had the control

pad slide from the base, where its screen covers most of the front side.[sz]

Increases in development budgets

With high definition video an undeniable hit with veteran gamers seeking immersive experiences, expectations for
visuals in games along with the increasing complexity of productions resulted in a spike in the development budgets
of gaming companies. While many game studios saw their Xbox 360 projects pay off, the unexpected weakness of
PS3 sales resulted in heavy losses for some developers, and many publishers broke previously arranged PS3

exclusivity arrangements or cancelled PS3 game projects entirely in order to cut losses.

Nintendo capitalizes on casual gaming

Meanwhile, Nintendo took cues from PC gaming and their own success with the Nintendo Wii, and crafted games
that capitalized on the intuitive nature of motion control. Emphasis on gameplay turned comparatively simple games
into unlikely runaway hits, including the bundled game, Wii Sports, and Wii Fit. As the Wii sales spiked, many
publishers were caught unprepared and responded by assembling hastily-created titles to fill the void. Although some
hardcore games continued to be produced by Nintendo, many of their classic franchises were reworked into "bridge
games", meant to provide new gamers crossover experiences from casual gaming to deeper experiences, including
their flagship Wii title, Super Mario Galaxy, which in spite of its standard-resolution graphics dominated critics'
"best-of" lists for 2007. Many others, however, strongly criticized Nintendo for its apparent spurning of its core

gamer base in favor of a demographic many warned would be fickle and difficult to keep engaged.

Motion control revolutionizes game play

The way gamers interact with games changed dramatically, especially with Nintendo's wholesale embrace of motion
control as a standard method of interaction. The Wii Remote implemented the principles to be a worldwide success.
To a lesser extent, Sony experimented with motion in its Sixaxis and subsequent DualShock 3 controller for the PS3,
while Microsoft continually mentioned interest in developing the technology for the Xbox 360, such as Project
Natal. While the Wii's infrared-based pointing system has been widely praised, and cited as a primary reason for the
success of games such as Nintendo's Metroid Prime 3: Corruption and EA's Medal of Honor: Heroes 2. Despite the
success of these titles, reliable motion controls have been more elusive, with even the most refined motion controls
failing to achieve true 1-to-1 reproduction of player motion on-screen. Some players have even found that they must
move slower than they would like or the Wii will not register their movements, but this is rare. Nintendo's 2008
announcement of its Wii MotionPlus module intends to address these concerns.

Alternate controllers also continue to be important in gaming, as the increasingly involved controllers associated
with Red Octane's Guitar Hero series and Harmonix's Rock Band demonstrate. In addition to this, Nintendo has
produced various add-on attachments meant to adapt the Wii Remote to specific games, such as the Wii Zapper for
shooting games and the Wii Wheel for driving games.[53] With the introduction of the Balance Board in Nintendo's
Wii Fit package, motion controls have been extended to players' feet. Third party efforts from THQ, EA, and other
publishers that integrate Nintendo's Balance Board are expected in 2009.

At Electronic Entertainment Expo 2009, Microsoft and Sony each presented their own new motion controllers:

Project Natal (later renamed Kinect) and PlayStation Move, respectively.[54]
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Cloud Computing comes to games

In 2009, a few cloud computing services were announced targeted at video games. These services allow the graphics
rendering of the video games to be done away from the end user, and a video stream of the game to be passed to the

user. OnLive allows the user to communicate with their servers where the video game rendering is taking place.[ss]

(561 Gaikai is used entirely in the user's browser, and communicates with servers ideally close to the user.[57]

2010s

The new decade has seen rising interest in the possibility of next generation consoles being developed in keeping
with the traditional industry model of a five-year development cycle. However, in the industry there is believed to be

a lack of desire for another race to produce such a console.*®!

Reasons for this include the challenge and massive
expense of creating consoles that are graphically superior to the current generation, with Sony and Microsoft still
looking to recoup development costs on its current consoles. The focus for new technologies is likely to shift onto

motion-based peripherals, such as Microsoft's Kinect and Sony's PlayStation Move.

One new console is Nintendo's new handheld: the successor to the Nintendo DS known as the Nintendo 3DS.[59] The

system is due for release by the end of the fiscal year (March 201 1).[60]

The system will incorporate 3D graphics and
effects without the need for using 3D glasses. Other features include three cameras (one internal and a dual 3D
external set), a motion sensor, a gyro sensor and a Slide Pad that allows 360-degree analog input.[m] Sony is also
using 3D technology. Some of their games are compatible with Sony's 3D TV, the Sony Bravia, also using 3D

glasses.

On June 14, 2010, during E3, Microsoft revealed their new Xbox 360 console referred to as the Xbox 360 S or Slim.
Microsoft's intent was to make the unit smaller and quieter, while also installing a 250GB hard drive and built-in

802.11n WiFi. It starting shipping to US stores the same day, not reaching Europe until July 13.
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Early History

Early history of video games

The early history of video games dates back to 1947, with a missile simulator which uses analog circuitry.[l]

1947

* The earliest known interactive electronic game was created by Thomas T. Goldsmith Jr. and Estle Ray Mann on a
cathode ray tube.” The patent was filed on January 25, 1947 and issued on December 14, 1948. The game was a
missile simulator inspired by radar displays from World War II. It used analog circuitry, not digital, to control the
CRT beam and position a dot on the screen. Screen overlays were used for targets since graphics could not be

drawn at the time.[l]

1948

Alan Turing and colleague D. G. Champernowne wrote a chess playing algorithm. At the time, there was not a
computer powerful enough to run the algorithm. The algorithm was tested several times by human versus algorithm

matches. The algorithm won once and lost once.’!

1950

In March 1950, Claude Shannon devised a chess playing program that appeared in the paper "Programming a
Computer for Playing Chess" published in Philosophical Magazine. This was the first article on the problem of

computer chess, published before anyone had programmed a computer to play chess.

In 1950 or 1951, Dr. Dietrich Prinz wrote the first computer chess program, TUROCHAMP. Unfortunately there did

not exist a computer capable of running the program.

1951

* On May 5, 1951, the NIMROD computer was presented at the Science Museum (London) during the Festival of
Britain. Using a panel of lights for its display, it was designed exclusively to play the game of NIM; this was the
first instance of a digital computer designed specifically to play a game.[4] NIMROD could play either the

traditional or "reverse" form of the game.

e TV engineer named Ralph Baer was asked by the chief engineer at Loral to build "the best television set in the

world". Baer came up with an idea for playing games on the television set, but the idea was turned down.

* In November 1951, Dr. Dietrich Prinz wrote the original chess playing program for the Manchester Ferranti

computer.
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1952

In 1952, one of the first video games ever made, OXO (also known as Noughts and Crosses) by A. S. Douglas.
OXO was written for the EDSAC computer. The game was a Tic-tac-toe based game, played against the
computer, and although OXO never gained any real popularity, because the EDSAC was available only at
Cambridge, it was still a milestone in the history of video games.

Christopher S. Strachey created a program on the Ferranti machine which, by the summer of 1952, "could play a
complete game of draughts (checkers) at a reasonable speed”. Arthur Samuel built on his work to make a

checkers-playing program for the IBM 701, which ran at the end of the year.

1958

Tennis for Two was a computer game developed in 1958 on an oscilloscope which simulated a game of tennis or
ping pong. It was created by William Higinbotham. It was the predecessor of Pong, one of the most widely
recognized video games as well as one of the first. Unlike Pong and similar early games, Tennis for Two shows a
simplified tennis court from the side instead of a top-down perspective. The ball is affected by gravity and must
be played over the net. The game was controlled by an analog computer and "consisted mostly of resistors,
capacitors and relays, but where fast switching was needed — when the ball was in play — transistor switches were

used".

1959

In 1959-1961, a collection of interactive graphical programs were created on the TX-0 machine at MIT:

Mouse in the Maze: which allowed users to place maze walls, bits of cheese, and (in some versions) glasses of
martini by way of a light pen interacting with the screen. One could then release the mouse and watch it traverse

the maze to find the goodies.

Tic-Tac-Toe: Using the light pen, the user could play a simple game of naughts and crosses against the computer.

1962

Spacewar! is released, one of the earliest known digital
computer games. Conceived and written by Massachusetts
Institute of Technology (MIT) students including Stephen
Russell who programmed it, the Spacewar! game first ran in
early 1962 on the PDP-1 donated to the school by Digital
Equipment Corporation (DEC). Early versions of the game
contained a randomly generated background starfield.

Later, a program called Expensive Planetarium (referring to the

price of the PDP-1 computer) was incorporated into the main

Spacewar! running on the Computer History Museum's

code, replacing the randomly generated star field. The program PDP-1
was based on real star charts that scrolled slowly: at any one
time, 45% of the night sky was visible, every star down to the fifth magnitude.

1969

Space Travel is written by Ken Thompson for a Multics system.

Hamurabi, one of the first strategy games, is released.
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1971

On 22 March, Ralph Baer files with the United States Patent and Trademark Office regarding a patent for

"television gaming and training apparatus."[s]

In June, Bill Pitts and Hugh Tuck form Computer Recreations, Inc.[!
Magnavox signs a license agreement with Sanders Associates regarding the Odyssey video game console.!”!

Nakamura Manufacturing Ltd. adopts "Namco" as a brand name.®!

Notable releases

In September, Computer Recreations, Inc. installs Galaxy Game, a version of Spacewar! for PDP-11 hardware
and the first coin-operated video arcade game, in Tresidder Union at Stanford University.[é]

In November, Nutting Associates releases 1,500 cabinets of Nolan Bushnell's Computer Space — another
free-standing implementation of Spacewar!, and the first commercially released video game in the arcades.!”]
Don Rawitsch, Paul Dillenberger and Bill Heinemann, students at Carleton College develop The Oregon Trail for
a mainframe with teletype terminals.!

Don Daglow programs the first computer baseball game on a PDP-10 mainframe computer at Pomona

College.[lo]

Mike Mayfield develops Star Trek on a Scientific Data Systems Sigma 7 minicomputer.m]

References

(1]
(2]
(3]
(4]
(3]
(6]
(71

(8]

[9]

Pong Story: Main Page (http://www.pong-story.com/intro.htm)
http://www.pong-story.com/2455992.pdf U.S. Patent #2,455,992

"Alan Turing" (http://en.wikipedia.org/wiki/Alan_Turing). . Retrieved 19 January 2010.

Nimrod Game Computer (http://www.goodeveca.net/nimrod/)

Stahl, Ted (ed.) (2005). "Chronology of the History of Video Games / Golden Age" (http://www.thocp.net/software/games/golden_age.
htm). The History of Computing Project (http://www.thocp.net/). . Retrieved 15 February 2006.

"The Galaxy Game" (http://www-db.stanford.edu/pub/voy/museum/galaxy.html). Computer History Exhibits (http://www-db.stanford.
edu/pub/voy/museum.html). 2006. . Retrieved 26 August 2006.

Hunter, William (2005). "Player 1 Stage 1: Bits From the Primordial Ooze" (http://www.thedoteaters.com/stagel.php). The Dot Eaters
(http://www.thedoteaters.com/). . Retrieved 24 August 2006.

"Namco History (English summary)" (http://web.archive.org/web/20060110100500/http://www.namco.co.jp/eg/history.html).
NAMCO WonderPage (http://www.namco.com/). 2001. Archived from the original (http://www.namco.co.jp/eg/history.html) on 10
January 2006. . Retrieved 15 February 2006.

GameSpot Editorial Team (2004). "The Greatest Games of All Time / Jimmy Has Dysentery" (http://www.gamespot.com/gamespot/
features/all/greatestgames/p-34.html). GameSpot (http://www.gamespot.com/). . Retrieved 15 February 2006.

[10] "Conclusion" (http://gamedesign.uw.hu/gamedesign0033.html). Game Design Workshop: Designing, Prototyping, and Playtesting

Games (http://gamedesign.uw.hu/). . Retrieved 15 February 2006.

[11] Markowitz, Maury (2000). "Star Trek: To boldly go... and then spawn a million offshoots" (http://web.archive.org/web/

20060209111837/http://www3.sympatico.ca/maury/games/space/star_trek.html). Games of Fame (http://www3.sympatico.ca/maury/
games/index.html). Archived from the original (http://www3.sympatico.ca/maury/games/space/star_trek.html) on 9 February 2006. .
Retrieved 15 February 2006.




27

The First Generation

History of video game consoles (first generation)

The first generation of video game consoles lasted from 1972, with the release of the Magnavox Odyssey, until
1977, when "pong"-style console manufacturers left the market en masse due to the introduction and success of

. 1
microprocessor-based consoles.!!!

Interactive television

Television engineer Ralph Baer conceived the idea of an interactive television while building a television set from
scratch for Loral in 1951 in the Bronx, New York. He explored these ideas further in 1966 when he was the Chief
Engineer and manager of the Equipment Design Division at Sanders Associates. Baer created a simple two-player
video game that could be displayed on a standard television set called Chase, where two dots chased each other
around the screen. After a demonstration to the company's director of R&D Herbert Campman, some funding was
allotted and the project was made "official". In 1967 Bill Harrison was brought on board, and a light gun was

constructed from a toy rifle that was aimed at a target moved by another player.

Bill Rusch joined the project to speed up development and soon a third machine-controlled dot was used to create a
ping-pong game. With more funding additional games were created, and Baer had the idea of selling the product to
cable TV companies, who could transmit static images as game backgrounds. A prototype was demonstrated in
February 1968 to TelePrompTer Vice President Hubert Schlafly, who signed an agreement with Sanders. The Cable
TV industry was in a slump during the late '60s and early '70s and a lack of funding meant other avenues had to be
pursued. Development continued on the hardware and games resulting in the final "Brown Box" prototype, which
had two controllers, a light gun and sixteen switches on the console that selected the game to be played. Baer
approached various U.S. Television manufacturers and an agreement was eventually signed with Magnavox in late
1969. Magnavox's main alterations to the Brown Box were to use plug-in circuits to change the games, and to
remove the color graphics capabilities in favor of color overlays in order to reduce manufacturing costs. It was

released in May 1972 as the Magnavox Odyssey.[z]

Digital electronics

The Odyssey was built using a combination of analog (for the output, game control) and digital circuitry. Many
collectors confuse the use of discrete components to mean the system is analog. However, the games and logic itself
are implemented in DTL, a common pre-TTL digital design component using discrete transistors and diodes.

Likewise, Ralph Baer himself considers the system digital.[3]

It was not a large success due to restrictive marketing, although other companies with similar products (including
Atari) had to pay a licensing fee for some time. For a time it was Sanders' most profitable line, even though many in

the company had been unsupportive of game development.
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Many of the earliest games utilising digital electronics ran on university
mainframe computers in the United States, developed by individual users
who programmed them in their spare time. In 1961, a group of students at
the Massachusetts Institute of Technology programmed a game called
Spacewar! on a DEC PDP-1. In 1970 Nolan Bushnell saw Spacewar! for
the first time at the University of Utah. Deciding there was commercial

potential in an arcade version, he hand-wired a custom computer capable

of playing it on a black and white television. The resulting game,

Computer Space, did not fare well commercially and Bushnell started

Pong arcade version

looking for new ideas. In 1971 he saw a demonstration of the Magnavox
Odyssey, and hired Al Alcorn to produce an arcade version of the Odyssey's ping-pong game (using

Transistor-transistor logic), called Pong.

Home video games achieved widespread popularity with the release of a home version of Pong in the Christmas of
1975. Its success sparked hundreds of clones, including the Coleco Telstar, which went on to be a success in its own

right, with over a dozen models.

The first generation of video games did not feature a microprocessor, and were based on custom codeless state
machine computers consisting of discrete logic circuits comprising each element of the game itself. Later consoles of
this generation moved the bulk of the circuitry to custom "pong on a chip" IC's such as Atari's custom Pong chips

and General Instruments' AY-3-8500 series.[4]

Comparison
Name Magnavox Magnavox Odyssey Atari/Sears Coleco Telstar Nintendo Color TV Game
Odyssey 200 Telegames Pong

Console E F‘ ﬁ/‘:

Launch price | US$100 US$100-230 US$98.95 n/a ¥8,300 - ¥48,000 (Roughly 101$ -
584.8% USD Today)
Releasedate |, NApy 1970 o NA 975 . NAg7s . Ng76 . 1977
.« P975 . 1977
< o4
Media Cartridge n/a Inbuilt Chip[5] Cartridge (Telstar n/a
Arcade)
Accessories | Light gun n/a n/a Controller styles n/a

(retail)
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See also

* Home computer
* History of computing hardware (1960s—present)
 First video game
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Magnavox Odyssey

UDYSSEY

Manufacturer Magnavox
Type Video game console
Generation First generation era
Retail availability . NAo7m
. YKi973

V1974

1974
Discontinued 1975
Units sold 330,000 (1]
Media Cartridge
CpPU None
Controller input Two paddles
Successor Magnavox Odyssey?

The Magnavox Odyssey is the world's first home video game console. It was first demonstrated on May 24, 1972
and released in August of that year, predating the Atari Pong home consoles by three years.

The Odyssey was designed by Ralph Baer, who began around 1966 and had a working prototype finished by 1968.

21 is now at the Smithsonian Institution's National Museum of American

This prototype, known as the Brown Box,
History in Washington, D.C.

In 2009, video game website IGN named the Odyssey in the Top 25 video game consoles of all time.!

Design

While many collectors consider the Odyssey analog rather than digital (because of the addition of analog circuitry
for the output, game control, and the use of discrete components), Baer has said he considers the console to be
digital. The electronic signals exchanged between the various parts (ball and players generators, sync generators,
diode matrix, etc.) are binary.[4] The games and logic itself are implemented in DTL, a common pre-TTL digital

design component using discrete transistors and diodes. The system was powered by batteries. The Odyssey lacks
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sound capability, something that was corrected with the "Pong systems" of several years later, including Magnavox's
own Odyssey-labeled Pong consoles. Ralph Baer proposed a sound extension to Magnavox in 1973, but the idea was

rejected.

The Odyssey uses a type of removable printed circuit board card that inserts into a slot similar to a cartridge slot;
these do not contain any components but have a series of jumpers between pins of the card connector. These jumpers
interconnect different logic and signal generators to produce the desired game logic and screen output components
respectively. The system was sold with translucent plastic overlays that gamers could put on their TV screen to
simulate color graphics, though only two TV sizes were supported. Some of these overlays could even be used with
the same cartridges, though with different rules for playing. It was also sold with dice, poker chips and score sheets
to help keep score, much like a traditional board game. Ralph Baer also proposed the concept of "active cartridges"
containing additional electronic components allowing adding more game features such as sound effects, variable net
position, variable ball speed, etc. Unfortunately the idea did not catch any interest. In retrospect, all ROM-based
cartridge manufacturers may have been required to pay a royalty to Sanders Associates had Ralph Baer filed a patent

for his "active cartridges".

Peripherals

The Odyssey was also designed to support an add-on peripheral, the first-ever commercial video "light gun" called
the Shooting Gallery. This detected light from the TV screen, though pointing the gun at a nearby light bulb also
registered as a "hit".

Baer also designed a putting game, which used a golf ball fixed to the top of a joystick which the player would hit
using a putter. This idea interested Magnavox, which took the prototype for testing, and was initially planned to be

released as an add-on like the electronic rifle, but ultimately was never released.

Recently, Baer replicated his active cards and putting game. They can be seen in the Museum of the Moving Image
in New York."”!

History

The Odyssey was released in August 1972. However, sales of the console were hurt by poor marketing by Magnavox
retail stores, in addition to many consumers being led to believe that the Odyssey would work only on Magnavox
televisions. For that reason, most later "Pong" games had an explanation on their box saying "Works on any

television set, black and white or color".

Magnavox settled a court case against Atari, Inc. for patent infringement in Atari's design of Pong, as it resembled
the tennis game for the Odyssey. Over the next decade, Magnavox sued other big companies such as Coleco, Mattel,
Seeburg, Activision and either won or settled every suit.!® 7 1985, Nintendo sued Magnavox and tried to
invalidate Baer's patents by saying that the first video game was William Higinbotham's Tennis for Two game built
in 1958. The court ruled that this game did not use video signals and could not qualify as a video game. As a result,

Nintendo lost the suit and continued paying royalties to Sanders Associates.

Baer went on to invent the classic electronic game Simon for Mattel in 1978. Magnavox later released several other
scaled down Pong-like consoles based under the Odyssey name (which did not use cartridges or game cards), and at

one point a truly programmable, cartridge based console, the Odyssey?, in 1978.
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List of games

* Analogic

e Baseball

* Basketball

* Brain Wave

* Cat & Mouse

e Dogfight

* Football

* Fun Zoo

* Handball

* Haunted House

* Hockey

e Interplanetary Voyage
* [Invasion

* Percepts

* Prehistoric Safari
* Roulette

* Shooting Gallery
e Shootout

» Simon Says

o Ski

* Soccer

e States

* Submarine

e Table Tennis

e Tennis

e Volleyball

* Win

*  Wipeout

'mouse trap'

See also

* First video game
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Information about Ralph Baer's book Videogames: In The Beginning (http://www.rolentapress.com)

Ralph Baer's story of the development of the Odyssey (http://www.ralphbaer.com/video_game_history.htm)
The Dot Eaters entry (http://www.thedoteaters.com/stagel.php) on the history of the Odyssey
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Magnavox Odyssey Series

Manufacturer Magnavox

Type Video game console
Generation First generation era
Retail availability . NAig7s
Controller input Six control knobs

The Magnavox Odyssey was a general brand name of the company's complete line of home video game consoles
released from 1972 through 1978. The line includes the original Magnavox Odyssey console, both Magnavox and
Philips versions of the Odyssey series of dedicated video game consoles, and the Magnavox Odyssey?

cartridge-based video game console released in 1978.

Magnavox Odyssey 2000

The Magnavox Odyssey is the world's first home video game console and was released by Magnavox in 1972.
Designed by Ralph Baer and first demonstrated on May 24, 1972, it was sold by Magnavox and affiliates through
1975. The Odyssey uses a type of removable printed circuit board card that inserts into a slot similar to a cartridge

slot, allowing the player to select the unit's various games.

Dedicated Odysseys (1975-1977)

Odyssey 100

The Odyssey 100 dedicated console was released in 1975. It uses a multi-chip discrete component design, which
makes it much simpler than all later dedicated consoles Magnavox would eventually release. Magnavox already had
a single-chip design in mind that year, but wanted to have a product they could release immediately if Texas

Instruments, the supplier of their single video game chips, was unable to deliver in a timely manner.!

The Odyssey 100 was designed around four Texas Instruments chips. It has two games (Tennis and Hockey); the
tennis game is a simple variant of Pong. Neither game had on-screen scoring and the system used a crude buzzer for
sound. The Odyssey 100 is powered by either six "C" batteries or a 9 volt AC adapter. Each player had three knobs

for horizontal movement, vertical movement and ball trajectory adjustment ("English").
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Odyssey 200

The Odyssey 200 dedicated console was released in 1975. Using the TI single-chip design, the console improved on
the Odyssey 100 in several areas. In addition to Tennis and Hockey, the Odyssey 200 featured a third game variation
called "Smash". The Odyssey 200 was also the first video game console to feature either two-player or four-player
options.[] The Odyssey 200 added non-digital on-screen scoring (a white rectangle moved one space to the right each
time a player scored a point). Like the Odyssey 100, the Odyssey 200 is powered by either six "C" batteries or a 9

volt AC adapter and uses the same game control knobs as its predecessor.

Odyssey 300

The Odyssey 300 dedicated console was released in 1976. Unlike Magnavox's previous two dedicated console
products, the Odyssey 300 was meant to compete directly with the Coleco Telstar. Like the Telstar, the Odyssey 300
uses the AY-3-8500 chip as its logic and was among the first dedicated consoles to use a single IC chip as the focus
of its design rather than multiple computer chips or transistor-transistor logic.m The 300 has the same three games as
the Odyssey 200; unlike the 200, the Odyssey 300 console has three difficulty levels: Novice, Intermediate and
Expert.”

Odyssey 400

The Odyssey 400 dedicated console was released in 1976. The 400 is essentially the same as the Odyssey 200 with
automatic serve and on-screen digital scoring features added. The console plays the same three games as the 200 and
has the same three game control knobs. An additional Texas Instruments chip was used to implement on-screen

scoring.m

Odyssey 500
The Odyssey 500 dedicated console was released in 1976. The console is essentially the same as the Odyssey 400

with one unique addition: instead of using vertical line "paddles", the console has special graphics that actually
resemble simplified versions of human players. Three different graphics were used for the three different game
variations; Magnavox marketed the 500 as having a fourth game (Soccer) by using the squash player graphics with

the hockey playing field.!

Odyssey 2000

The Odyssey 2000 dedicated console was released in 1977. The 2000 was basically an updated version of the
Odyssey 300. Like the 300, the Odyssey 2000 uses the AY-3-8500 single-chip design (which is also used in the
Odyssey 3000). The Odyssey 2000 uses a single rotating knob for game control instead of the three knobs used by
earlier Magnavox dedicated video game consoles. In addition to the Tennis, Hockey and Squash ("Smash") game

variations, the 2000 adds the Practice variation of one-player squash.w

Odyssey 3000

The Odyssey 3000 dedicated console was released in 1977. The 3000 features the same four game variations as the
Odyssey 2000. With the Odyssey 3000, Magnavox abandoned its old case design with one with a more

contemporary style. The console itself is more angular and less rounded; two flat buttons are used for the serve and

(31

reset functions'™ and the console settings knobs were reduced in size. The Odyssey 3000 uses a flat circular knob for

selecting different games and unlike all previous Odyssey dedicated video game consoles, the 3000 features

detachable game paddles (without any fire buttons).[G]
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Odyssey 4000

Magnavox concluded their line of dedicated video game consoles with the Odyssey 4000. The Odyssey 4000
dedicated console was released in 1977. Based around the AY-3-8600 single-chip design, the 4000 features a total of
eight game variations based on Tennis, Hockey, Squash and Practice. Unlike the Odyssey 3000, the 4000 featured
detachable joysticks. The AY-3-8610 chip enabled the Odyssey 4000 to display color instead of black and white
graphics.[]

Philips Odyssey Series

Philips released their own licensed version of the original Magnavox Odyssey before purchasing Magnavox in 1974,

after which it continued to release its own versions of the dedicated Odyssey consoles.

Odyssey 200

The Odyssey 200 is the same as it's US released counterpart. Released across Europe in 1976, it was replaced by the
Philips Odyssey 2001 in 1977.17].

Odyssey 2001

The Odyssey 2001 is the Philips version of the Magnavox Odyssey 4000, with differences in the games offered and

the use of detachable paddles instead of joysticks. Released in 1977, the 2001 is based on the National

Semiconductor MM-57105 chip, which plays Tennis, Hockey and Squash, and allows full color and direct sound on
(8]

the TV.

Odyssey 2100

The Odyssey 2100 was released in 1978 and uses the same case design as the 2001. Using the National

Semiconductor MM-57186N chip, the 2100 plays 6 games with multiple varitions: Wipe-Out (Breakout style, 7

variants), Flipper (7 variants), Tennis (2 variants), Handball (2 variants), Ice Hockey (2 variants), Football (3
: 191

variants).
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Pong

PONG

An upright cabinet of Pong.

Developer(s) Atari Inc.

Publisher(s) Atari Inc.

Designer(s) Allan Alcorn

Series Pong

Platform(s) Arcade

Release date(s) | 1972

Genre(s) Sports game

Cabinet Upright

CPU Discrete

Sound Monaural

Display Vertical orientation, black-and-white raster display, standard resolution

Pong (marketed as PONG) is one of the earliest arcade video games, and is a tennis sports game featuring simple
two-dimensional graphics. While other arcade video games such as Computer Space came before it, Pong was one of
the first video games to reach mainstream popularity. The aim is to defeat your opponent in a simulated table tennis
game by earning a higher score. The game was originally manufactured by Atari Incorporated (Atari), who released
it in 1972. Pong was created by Allan Alcorn as a training exercise assigned to him by Atari co-founder Nolan
Bushnell. Bushnell based the idea on an electronic ping-pong game included in the Magnavox Odyssey, which later

resulted in a lawsuit against Atari. Surprised by the quality of Alcorn's work, Atari decided to manufacture the game.

Pong quickly became a success and is the first commercially successful video game, which led to the start of the
video game industry. Soon after its release, several companies began producing games that copied Pong's gameplay,
and eventually released new types of games. As a result, Atari encouraged its staff to produce more innovative
games. Several sequels were released that built upon the original's gameplay by adding new features. During the
1975 Christmas season, Atari released a home version of Pong exclusively through Sears retail stores. It was also a
commercial success and led to numerous copies. The game has been remade on numerous home and portable

platforms following its release. Pong has been referenced and parodied in multiple television shows and video
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games, and has been a part of several video game and cultural exhibitions.

Gameplay

Pong is a two-dimensional sports game which simulates table tennis.
The player controls an in-game paddle by moving it vertically across
the left side of the screen, and can compete against either a computer
controlled opponent or another player controlling a second paddle on
the opposing side. Players use the paddles to hit a ball back and forth.
The aim is for a player to earn more points than the opponent; points

The two paddles return the ball back and forth.
The score is kept by the numbers (0 and 1) at the

top of the screen.

Development and history

Pong was the first game developed by Atari Inc., founded in June 1972
by Nolan Bushnell and Ted Dabney.m 51 After producing Computer
Space, Bushnell decided to form a company to produce more games by
licensing ideas to other companies. Their first contract was with Bally
Technologies for a driving game.m 61 Soon after the founding,
Bushnell hired Allan Alcorn because of his experience with electrical
engineering and computer science; Bushnell and Dabney also had
previously worked with him at Ampex. Prior to working at Atari,
Alcorn had no experience with video games.m To acclimate Alcorn to
creating games, Bushnell gave him a project secretly meant to be a
warm-up exercise.l”! ¥ Bushnell told Alcorn that he had a contract
with General Electric for a product, and asked Alcorn to create a
simple game with one moving spot, two paddles, and digits for score
keeping.m The project was inspired by a game included in the first
video game console, the Magnavox Odyssey—in May 1972, Bushnell
had visited the Magnavox Profit Caravan in Burlingame, California

where he played the Magnavox Odyssey demonstration, specifically the table tennis game.

are earned when one fails to return the ball to the other.

(17121 [3]

Atari engineer Allan Alcorn designed and built

Pong as a training exercise.

(91 [10]

Alcorn first examined Bushnell's schematics for Computer Space, but found them to be illegible. He went on to

create his own designs based on his knowledge of transistor—transistor logic and Bushnell's game. Feeling the basic

game was too boring, Alcorn added features to give the game more appeal. He divided the paddle into eight

segments to change the ball's angle of return. For example, the center segments return the ball a 90° angle in relation

to the paddle, while the outer segments return the ball at smaller angles. He also made the ball accelerate the more it

was returned back and forth between paddles; missing the ball reset the speed.m Another feature was that the

in-game paddles could not reach the top of screen. This was caused by a simple circuit which had an inherent defect.

Instead of dedicating time to fixing the defect, Alcorn decided it gave the game more difficulty and helped limit the

time the game could be played; he imagined two skilled players being able to play forever otherwise.

(71
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Three months into development, Bushnell told Alcorn he wanted the game to feature realistic sound effects and a
roaring crowd.[] 1] Dabney also wanted the game to "boo" and "hiss" when a player lost a round. Alcorn was
running out of room on the circuit board and did not know how to create such sounds with digital circuits. After
inspecting the sync generator, he discovered it could generate different tones and used those for the game's sound
effects.’® 1 To construct the prototype, Alcorn purchased a black and white television set from a local store, placed
it into a 4 feet (1.2 m) wooden cabinet, and soldered the wires into boards to create the necessary circuitry. The
prototype impressed Bushnell and Dabney so much that they felt it could be a profitable product and decided to test

its marketability.m

Atari had established a pinball route consisting of local businesses to generate steady income.™ In September 1972,
Bushnell and Alcorn installed the Pong prototype at a local bar, Andy Capp's Tavern; they selected the bar because
of their good working relation with the bar's manager, Bill Gaddis. They placed the prototype on one of the tables
near the other entertainment machines: a jukebox, pinball machines, and Computer Space. The game was well
received the first night and its popularity continued to grow over the next one and a half weeks. Bushnell then went
on a business trip to Chicago to demonstrate Pong to executives at Bally and Midway Manufacturing;[lz] he intended
to use Pong to fulfill his contract with Bally, rather than the driving game.m 41 A few days later, the prototype began
exhibiting complications and Gattis contacted Alcorn to fix it. Upon inspecting the machine, Alcorn discovered the

mechanisms had jammed from an overflow of quarters.m]

After hearing about the game's success, Bushnell decided there would be more profit for Atari to manufacture the
game rather than license it, but the interest of Bally and Midway had already been piqued.m 1121 Bushnell decided to
inform each of the two groups that the other was not interested—Bushnell told the Bally executives that the Midway
executives did not want it and vice versa—to preserve the relationships for future dealings. Upon hearing this, the
two groups declined Bushnell's offer."'* Bushnell had difficulty finding financial backing for Pong; banks viewed it
as a variant of pinball, which at the time the general public associated with the Mafia. Atari eventually obtained a
line of credit from Wells Fargo that it used to expand their facilities to house an assembly line. Management sought
assembly workers at the local unemployment office, but was unable to keep up with demand. The first arcade
cabinets produced were assembled very slowly, about ten machines a day, many of which failed quality testing. Atari
eventually streamlined the process and began producing the game in greater quantities.[m By 1973, they began

shipping Pong to other countries with the aid of foreign partners.m]

Home version

The success of Pong resulted in Bushnell pushing his employees to create new products.[4] 151 1y 1974, Atari
engineer Harold Lee proposed a home version of Pong that would connect to a television: Home Pong. The system
began development under the codename Darlene, named after an attractive female employee at Atari. Alcorn worked
with Lee to develop the designs and prototype, and based them on the same digital technology used in their arcade
games. The two worked in shifts to save time and money; Lee worked on the design's logic during the day, while
Alcorn debugged the designs in the evenings. After the designs were approved, fellow Atari engineer Bob Brown
assisted Alcorn and Lee in building a prototype. The prototype consisted of a device attached to a wooden pedestal
containing over a hundred wires, which would eventually be replaced with a single chip designed by Alcorn and Lee;
the chip had yet to be tested and built before the prototype was constructed. The chip was finished in the later half of

1974, and was, at the time, the highest performing chip used in a consumer product.[ls]
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Bushnell and Gene Lipkin, Atari's vice-president of sales,
approached toy and electronic retailers to sell Home Pong, but
were rejected; retailers felt the product was too expensive and
would not interest consumers. Atari contacted Sears' Sporting
Goods department after noticing a Magnavox Odyssey
advertisement in the sporting goods section of their catalog. They
discussed the game with a representative, Tom Quinn, who
expressed enthusiasm and offered Atari an exclusive deal.
Believing they could find more favorable terms elsewhere, Atari's
executives declined and continued to pursue toy retailers. In
January 1975, Atari staff set up a Home Pong booth at a toy trade
fair in New York City, but was unsuccessful in soliciting

01rders.[1 .

While at the show, they met Quinn again, and, a few days later, set
up a meeting with him to obtain a sales order. In order to gain

approval from the Sporting Goods department, Quinn suggested

Atari demonstrate the game to executives in Chicago. Alcorn and

Lipkin traveled to the Sears Tower and, despite a technical  Atari's Home Pong console, released through Sears in
complication, obtained approval. Bushnell told Quinn he could 1975, and the original Sears Catalog advertisement.
produce 75,000 units in time for the Christmas season, however,
Quinn requested double the amount. Though Bushnell knew Atari lacked the capacity to manufacture 150,000 units,
he agreed.[ls] Atari acquired a new factory through funding obtained by venture capitalist Don Valentine. Supervised
by Jimm Tubb, the factory fulfilled the Sears order.'® The first units manufactured were branded with Sears’

"Tele-Games" name. Atari later released a version under their own brand in 1976.[17]

Lawsuit from Magnavox

The success of Pong attracted the attention of Ralph Baer, the inventor
of the Magnavox Odyssey, and his employer, Sanders Associates.
Sanders had an agreement with Magnavox to handle the Odyssey's

sublicensing, which included dealing with infringement on their

exclusive rights. However, Magnavox had not pursued legal action

against Atari and numerous other companies which released Pong

The Magnavox Odyssey, invented by Ralph H.

Baer, inspired Pong's development. clones.'® Sanders applied pressure for three years, and in 1975
Magnavox filed suit against Atari, Bally Midway, and Chicago
Dynamics.[lg] (1] Magnavox argued that Atari had infringed on Baer's patents and his concept of electronic
ping-pong based on detailed records Sanders kept of the Odyssey's design process dating back to 1966. Other
documents included depositions from witnesses and a signed guest book that demonstrated Bushnell had played the
Odyssey's table tennis game prior to releasing Pong.[lg] (201 1y response to claims that he saw the Odyssey, Bushnell

later stated that, "The fact is that I absolutely did see the Odyssey game and I didn't think it was very clever."?!!

After considering his options, Bushnell decided to settle with Magnavox out of court. Bushnell's lawyer felt they
could win, however, he estimated legal costs of US$1.5 million, which would have exceeded Atari's funds.
Magnavox offered Atari an agreement to become a licensee for US$700,000. Other companies producing "Pong
clones"—Atari's competitors—would have to pay royalties. In addition, Magnavox would obtain the rights to Atari
products developed over the next year.[lg] [20] Magnavox continued to pursue legal action against the other

companies, and proceedings began shortly after Atari's settlement in June 1976. The first case took place at the
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United States District Court in Chicago, with Judge John Grady presiding.[ls] (911201 15 avoid Magnavox obtaining
rights to their products, Atari decided to delay the release of their products for a year, and withheld information from

Magnavox's attorneys during visits to their facilities.2"!

Impact and legacy

The Pong arcade games manufactured by Atari were a great success. The prototype was well received by Andy
Capp's Tavern patrons, with people coming to the bar solely to play the game.[4] (121 Following its release, Pong
consistently earned four times more revenue than other coin-operated machines, which resulted in an increase in the
number of orders Atari received. This provided Atari with a steady source of income; the company sold the machines
at three times the cost of production. By 1973, the company had filled 2,500 orders, and, at the end of 1974, sold
more than 8,000 units.[22] The arcade cabinets have since become collector's items with the cocktail-table version

(23] Atari eventually sold more than 35,000 units, however, many more imitations were produced by

being the rarest.
competitors.[24] (251 So0n after the game's successful testing at Andy Capp's Tavern, other companies began visiting
the bar to inspect it. Similar games appeared on the market three months later, produced by companies like Ramtek
and Nutting Associates. 2% Atari could do little against the competitors as they had not initially filed for patents on
the solid state technology used in the game. When the company did file for patents, complications delayed the
process. As a result, the market consisted primarily of "Pong clones"; author Steven Kent estimated that Atari had

[

produced less than a third of the machines. 251 Bushnell referred to the competitors as "Jackals" because he felt they

had an unfair advantage. His solution to competing against them was to produce more innovative games and

COHCCptS.[ZS] (26]

Home Pong was an instant success following its limited 1975 release through Sears; around 150,000 units were sold
that holiday season.”” 28 The game became Sears' most successful product at the time, which earned Atari a Sears
Quality Excellence Award.?®! Similar to the arcade version, several companies released clones to capitalize on the
home console's success, many of which continued to produce new consoles and video games. Magnavox re-released
their Odyssey system with simplified hardware and new features, and would later release updated versions. Coleco
entered the video game market with their Telstar console; it features three Pong variants and was also succeeded by
newer models.m] Nintendo released the Color TV Game 6 in 1977, which plays six variations of electronic tennis.
The next year, it was followed by an updated version, the Color TV Game 15, which features fifteen variations. The
systems were Nintendo's entry into the home video game market and the first to produce themselves—they had
previously licensed the Magnavox Odyssey.[29] The dedicated Pong consoles and the numerous clones have since
become varying levels of rare; Atari's Pong consoles are common, while APF Electronics' TV Fun consoles are
moderately rare.®%! Prices among collectors, however, vary with rarity; the Sears Tele-Games versions are often

cheaper than those with the Atari brand.?”!

Several publications consider Pong the game which launched the
video game industry as a lucrative enterprise.[g] (71 B video >
game author David Ellis sees the game as the cornerstone of the ] TELE GAMES.

video game industry's success, and called the arcade game "one of
the most historically significant" titles.1*! (3] Kent attributes the
"arcade phenomenon" to Pong and Atari's games that followed it,
and considers the release of the home version the successful
beginning of home video game consoles.2®! 281 Bij| Loguidice

and Matt Barton of Gamasutra referred to the game's release as the

start of a new entertainment medium, and commented that its

Tele-Games Pong IV, Sears' version of Pong sequel

. e . [17]
simple, intuitive gameplay made it a success. Many of the (Pong Doubles), was one of the many consoles that

flooded the market by 1977.




”POIlg"

42

companies that produced their own versions of Pong eventually became well-known within the industry. Nintendo
entered the video game market with clones of Home Pong. The revenue generated from them—each system sold
over a million units—helped the company survive a difficult financial time, and spurred them to pursue video games
further.*”! After seeing the success of Pong, Konami decided to break into the arcade game market and released its

first title, Maze. Its moderate success spurred Konami to develop more titles.*!

Sequels and remakes

Bushnell felt the best way to compete against imitators was to create better products, leading Atari to produce
sequels in the years followings the original's release: Pong Doubles, Super Pong, Quadrapong, and Pin—Pong.[Z] The
sequels featured similar graphics, but included new gameplay elements; for example, Pong Doubles allows four
players to compete in pairs, while Quadrapong has them compete against each other in a four way field.?3! 134
Bushnell also conceptualized a free-to-play version of Pong to entertain children in a Doctor's office. He initially
titled it Snoopy Pong and fashioned the cabinet after Snoopy's doghouse with the character on top, but retitled it to
Puppy Pong and altered Snoopy to a generic dog to avoid legal action. Bushnell later used the game in his chain of

Chuck E. Cheese's restaurants.[z] (351 [36] [37] [38]

In 1976, Atari released Breakout, a single-player variation of Pong
where the object of the game is to remove bricks from a wall by hitting them with a ball.**! Like Pong, Breakout

was followed by numerous clones that copied the gameplay: Arkanoid, Alleyway, Break 'Em All.

Atari has also remade the game on numerous platforms. Pong has been included in several Atari compilations on
[40] [41] [42] [43]
[44] Through an agreement with Atari, Bally Gaming and Systems developed a slot machine version of the game.m]

The Atari developed TD Overdrive included Pong as an extra game to be played during the loading screen.[ 4 471
[48] [49]

platforms including the Sega Mega Drive, PlayStation Portable, Nintendo DS, and personal computer.

1999, the game was remade for home computers and the PlayStation with 3D graphics and power-ups.

In popular culture

Pong has appeared in several facets of popular culture. The game is prominently featured in episodes of several
television series: That '70s Show,[so] King of the Hill,[su and Saturday Night Live. n 2006, an American Express
commercial featured Andy Roddick in a tennis match against the white, in-game paddle.[53] Other video games have
also referenced and parodied Pong; for example Neuromancer for the Commodore 64 and Banjo-Kazooie: Nuts and
Bolts for the Xbox 360.°* 5! The concert event Video Games Live has performed audio from Pong as part of a
special retro "Classic Arcade Medley".[56] Frank Black's song "Whatever Happened to Pong?" on the album

Teenager of the Year heavily references the game's elements.>”!

Dutch design studio Buro Vormkrijgers created a Pong-themed clock as a fun project within their offices. After the
studio decided to manufacture it for retail, Atari took legal action in February 2006. The two companies eventually
reached an agreement in which Buro Vormkrijgers could produce a limited number under license.”®! In 1999,
French artist Pierre Huyghe created an installation entitled "Atari Light", in which two people use handheld gaming
devices to play Pong on an illuminated ceiling. The work was shown at the Venice Biennale in 2001, and the Museo
de Arte Contemporaneo de Castilla y Leén in 2007.1571 1691 The game was included in the London Science Museum's
2006 Game On exhibition meant to showcase the various aspects of video game history, development, and

culture.[6l]
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See also

» History of video games
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Culture and Marketing. McGill-Queen's Press. ISBN 978-0773525917.

External links

* Pong-story.com (http://www.pong-story.com), the most comprehensive site about Pong and its origins.
e The Atari Museum (http://www.atarimuseum.com/) An in-depth look at Atari and its history
* Pong variants (http://www.mobygames.com/game-group/pong-variants) at MobyGames
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Telstar (game console)

Manufacturer Coleco
Type Dedicated console
Generation First generation

Retail availability | 1976-1978

Successor ColecoVision (1982-1984)

The Telstar is a series of video game consoles produced by Coleco from 1976 to 1978. Starting with Telstar Pong

clone based on General Instrument's AY-3-8500 chip in 1976, there were 14 consoles released in the Telstar branded

series.

Models

1.

Telstar - (model 6040, 1976) Three Pong variants (hockey, handball, tennis), two paddle controllers fixed on

console. This was the very first game to use the AY-3-8500 chip.m

2. Telstar Classic - (model 6045, 1976) Same as the Telstar, with deluxe wood case.

. Telstar Alpha - (model 6030, 1977) Four Pong variants, black and

. Telstar Colormatic - (model 6130, 1977) Same as the Telstar

. Telstar Regent - (model 6036, 1977) Same as the Telstar

. Telstar Sportsman - (1978) Similar to Telstar Regent, but with an

. Telstar Deluxe - (1977) aka "Video World Of Sports", same as the Telstar but brown pedestal case with wood

panel, made for Canadian market with French and English text.

. Telstar Ranger - (model 6046, 1977) Four Pong variants (hockey, handball, tennis, jai alai) and two gun games

(target, skeet), black and white plastic case, includes revolver-style light gun and separate paddle controllers. Uses
the AY-3-8500 chip.

white plastic case, fixed paddles. Uses the AY-3-8500 chip.

Alpha but with detached wired paddles as well as color graphics.
Uses the AY-3-8500 game chip and the Texas Instruments
SN76499N chip for color.

Colormatic but no color and black and white case.

.. . . . . Telstar Alpha
additional light gun and different setting switches.

. Telstar Combat! - (model 6065, 1977) Four variations on Kee Games' Tank, four fixed joysticks (two per

player), uses a General Instruments AY-3-8700 Tank chip.

10. Telstar Colortron - (model 6135, 1978) Four Pong variants, in color, built in sound, fixed paddles, uses

11.

AY-3-8510 chip.
Telstar Marksman - (model 6136, 1978) Four Pong variants and two gun games in color, larger light gun with
removable stock, fixed paddles, uses AY-3-8512 chip.

12. Telstar Galaxy - Separate joysticks and fixed paddles, uses AY-3-8600 game chip and AY-3-8615 color

encoder.
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13. Telstar Gemini - (1978) Four pinball games and two light-gun games in color, light gun, two flipper buttons on
left and right sides of case, pinball launch button and field adjustment sliders on top, light gun, uses a MOS
Technology MPS 7600-004 chip.

14. Telstar Arcade - Cartridge-based, triangular case includes light gun, steering wheel with gear shift, and
paddles, one on each side. Each cartridge includes a customized MOS Technology MPS-7600 chip. The chip
contained custom logic circuits driven by a basic processor which ran a very small program stored in ROM.

The large product lineup and the impending fading out of the Pong machines led Coleco to face near-bankruptcy in
1980.

References

[1] http://colecomuseum.com/colecotelstar.php

External links

* Pong-Story: All Coleco Telstar systems, with photos (http://www.pong-story.com/coleco.htm)

» Telstar and other systems (http://www.classicgaming.com/gamingmuseum/museum.html)

* The Dot Eaters entry (http://www.thedoteaters.com/p3_stage4.php) on the history of Telstar and Coleco
* The COLECO Story by Ralph H. Baer (http://pongmuseum.com/history/baer-theCOLECOstory.php)
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APF TV Fun

APF TV Fun

Developer(s) | APF Electronics Inc.

Publisher(s) | APF Electronics Inc.

Platform(s) | Arcade

Genre(s) Sports simulation

Cabinet Standard

CPU AY-3-8500 chipset from General Instruments[l]

Sound Amplified mono (one channel)

Display Vertical orientation, black-and-white raster display, standard resolution

The APF TV Fun was an early competitor of Pong manufactured by APF Electronics Inc. and built in Japan in
1976. It featured four built in games, a built in speaker, and two controller knobs, Toggle Switches (choices were
"Professional”" and "Amateur") for the following settings - Angle / Bat Size / Ball Speed. There were 2 buttons -
Power and Start Game, and a dial to select between the four built-in games.m It could be powered by either the
included AC adapter or by using six C size batteries'” .The game was named by 11 year old Stuart Lipper, the son of
the CFO and nephew of the President, he was paid $1 for his efforts.

The TV Fun package was the first excursion of APF into the video game market, APF was formerly a calculator and
other small electronics developer. The TV Fun was one of the largest selling TV games of its time. It was sold at
Sears under the name Hockey Jockari. TV Fun was followed up by the MP 1000 and then APF Imagination Machine
a few years later. The TV Fun included just four titles, and had no way of adding more through a cartridge system.
Those four titles were Tennis, Hockey, Single Handball, and Squash - all of which were variations on the typical

pong formula.

The system itself was 16" x 7.5" x 3" and featured a faux-woodgrain finish, as did many of the early home video

game consoles.

References

[1] Old Computers Museum "APF TV Fun" - http://www.old-computers.com/museum/computer.asp?c=1009&st=1
[2] Vid Game Net - "PONG APF FUN" http://www.vidgame.net/PONG/apf_fun.htm
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Color TV Game

Color TV Game 6, released in 1977

The
Manufacturer Nintendo
Type Dedicated console
Generation First generation

Retail availability | ;g77_1979!!]

Successor

Nintendo Entertainment System

Color TV Game (5 7 — 7 L ¥ % — 4 Kara Terebi Gemu) is a series of home dedicated consoles created by

Nintendo. There were five different consoles in the series developed and released only in Japan.

History

Screenshot of one of the games in Color TV
Game 15 and Color TV Game 6.

In 1978, Nintendo released the

The series debuted in 1977 with the Color TV Game 6 (71 7 —
F LV ¥ —246 Kara Terebi Gemu Roku)V ! It contained six
variations of "Light Tennis" (or Pong). The players controlled their
paddles with dials attached directly to the machine. Additionally, as an
alternative to the standard version, a white-colored C Battery powered
model of the Color TV Game 6 was introduced. With a limited run of
only a few hundred units, these white colored units are largely

considered to be the most prized by serious collectors.

Color TV  Game 15

(B 2 —F V¥ —415 Kara Terebi Gemu Jii Go). With the two
controllers now on cables (making for much more comfortable play)
and 15 slightly different versions of Light Tennis, the CTG 15 sold
over a million units. Two models of the CTG 15 were released, the
only difference between the two being a slight color tint change. The
lighter orange version is considered significantly more difficult to find
by collectors, while the dark orange version is somewhat more
common. In the same year, Nintendo released the Color TV Racing 112
(B 9—F7 Vv ¥Vv—¥ 5112 Kara Terebi Gemu Hyaku Ji Ni), a

Color TV-Game 15

bird's-eye-view racing game that implemented a steering wheel and gearshift. Alternatively, two smaller controllers

could be used for multiplayer.
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The "Color TV Game Block Breaker" (7 7 —F L ¥ ¥ —4 7 0w » f§L Kara Terebi Gému Burokku Kuzushi)
was released in 1979; the I-player console ran a ported version of "Block Breaker" (7T v 2 HEL Burokku
Kuzushi), one of Nintendo's arcade games based on Atari's Breakout. Like the Color TV Game 6, the in-game paddle
was controlled by a dial attached to the system. The system's external design was one of Shigeru Miyamoto's first

video-game projects after joining Nintendo in 1977.

The final console in the series was the Computer TV Game (3 ¥ 22— & —F5 L ¥ 7 — & Konpyiita Terebi
Geému), and it was released in 1980. Like other consoles in the Color TV Game series, it was distributed only in

Japan. One of the games in this console was a port of Nintendo's first video arcade game, Computer Othello.

Related releases

Over two decades after their release, Nintendo would feature Color TV Games in their WarioWare series.
WarioWare, Inc.: Mega Microgame$!, released for the Game Boy Advance in 2003, includes a microgame version
of Color TV Racing 112, as part of 9-Volt's collection of old Nintendo games. Color TV Game 6 also became a
microgame. It was one of 9-Volt and 18-Volt's Nintendo games in WarioWare: Smooth Moves, released for the Wii
in 2006.
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Developer(s) | Atari Inc.

Publisher(s) Atari Inc.

Designer(s) Bob Smith (2600 version)

Platform(s) Dedicated console, Arcade, Atari 2600

Release date(s) |, NA 1977

Genre(s) Pinball

Mode(s) Up to 2 players, alternating turns

Cabinet Upright

Display Horizontal orientation, Raster, medium resolution

Video Pinball is a dedicated video game console released 1977 as another Atari Inc. coin-op to standalone home
console translation, by bringing the game Breakout to home players. Bumper controllers on the sides or a dial on the
front were used to control the games depending on the game selected. There were three game types — Pinball,
Basketball, and Breakout.
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Gameplay

Video Pinball allowed 7 games (4 pinball variations, 1 basketball, 2 breakout variations), and used a micro-controller

and a small amount of RAM rather than the "Pong on a chip" IC's used in the slew of pong machines Atari Inc. had

been releasing. Pinball was played with the side bumpers, and Breakout and Basketball with the dial.

Ports

Video Pinball coin-op

Atari 2600

Released for the Atari 2600 video game console in 1980, it featured
actual simulations of a pinball machine ball shooter, flippers, bumpers
and spinners. The game also implemented a simulation of a real ball's
actual physics. The game also features a unique rollover bonus with an
Atari Inc. logo on the playfield; hitting the logo four times results in an

extra ball'l . It was programmed by Bob Smith.

Atari Video Pinball Coin-Op

Released in 1978, Mounted inside the cabinet is a 3-D playfield with
bumpers, LEDs and fully decorated with a city nightline, neon stars
and disco dancers. The control panel consists of a start button, a
plunger to "launch" the ball, and flippers on the left and right sides.
The control panel also has a spring that allows the player to push down

on it for a nudge effect.

Atari 2600 version

Most of the game play involves learning how to perform specific functions, such as launching the ball or activating

the flippers, with the Atari 2600 joystick. Moving the joystick controller down pulls the pinball machine plunger

back while pressing the joystick button shoots the ball into the playfield. The left and right flippers are activated by

moving the joystick controller left or right. The ball can be nudged (as in nudging a table gently in real life) by

holding down the joystick button and moving the controller in a particular direction.

The Atari 2600 version of Video Pinball was made available on Microsoft's Game Room service for its Xbox 360

console and for Windows-based PCs in June 2010.
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See also

e Raster Blaster
* Midnight Magic (Atari 2600)

External links

* AtariAge - Video Pinball page 21
* AtariAge - Video Pinball instruction manual 31
e Video Pinball " at MobyGames

« Article on Video Pinball at CriticalMess.net 1°!

References

[1] http://www.atariage.com/manual_html_page.html?SoftwareLabelID=588




53

The Second Generation

History of video game consoles (second
generation)

In the history of computer and video games, the second generation (sometimes referred to as the early 8 bit era or
to a lesser extent, the 4 bit era) began in 1976 with the release of the Fairchild Channel F and Radofin 1292

Advanced Programmable Video System.

The early portion of this generation saw the release of several consoles as various companies decided to enter the
market, and an occurrence of a later portion whose releases were in direct reaction to the earlier consoles. The Atari
2600 was the dominant console for much of the second generation, with other consoles such as the Intellivision,

Odyssey 2, and ColecoVision also enjoying market share.

The second generation came to an abrupt end in 1984 amid the video game crash of 1983.

Early 8-bit home consoles (1976-1983)

The earliest console, the Magnavox Odyssey, had used removable
cartridges that were nothing but glorified jumpers to activate the games
already wired in to the console. This method was soon replaced during
the move to Pong consoles, where the logic for one or more games was PPN G o =
hardcoded into microchips using discrete logic, and no additional g
games could ever be added. By the mid-1970s cartridges had returned
with the move to CPU based consoles. With games now consisting of
microprocessor based code, these games were burned onto ROM chips
that were mounted inside plastic cartridge casings that could be plugged

into slots on the console. When the cartridges were plugged in, the

general-purpose microprocessors in the consoles read the cartridge
memory and ran whatever program was stored there. Rather than being \
confined to a small selection of games included in the box, consumers An Atari 2600 game cartridge circuit board

could now amass libraries of game cartridges.

The Fairchild VES was the world's first CPU based video game console, introducing the cartridge-based game code
storage format. It was released by Fairchild Semiconductor in August 1976. When Atari released their VCS the next
year, Fairchild quickly re-named it to the Fairchild Channel F.

In 1977, Atari released its CPU based console called the Video Computer System (VCS), later called Atari 2600.
Nine games were designed and released for the holiday season. It would quickly become by far the most popular of

all the early consoles.

The Bally Astrocade was originally referred to as the Bally Home Library Computer, and was released in 1977, but
available only through mail order. Delays in the production meant none of the units actually shipped until 1978, and
by this time the machine had been renamed the Bally Professional Arcade. In this form it sold mostly at computer
stores and had little retail exposure (unlike the Atari VCS). In 1979 Bally grew less interested in the arcade market
and decided to sell off their Consumer Products Division, including development and production of the game

console. In 1981 they re-released the unit with the BASIC cartridge included for free, this time known as the Bally
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Computer System, and then changed the name again in 1982 to Astrocade. It sold under this name until the video

game crash of 1983, and then disappeared around 1985.
In 1978, Magnavox released its CPU based console, the Odyssey 2, in the United States and Canada. Philips

Electronics released this same game console as the Philips G7000 in many European countries. Although it never
became as popular as Atari, it managed to sell several million units through 1983. Philips had also designed the more
powerful Interton VC 4000 console family (e.g. 1292 Advanced Programmable Video System) before this.

In 1979, Activision was created by disgruntled former Atari programmers. It was the first third-party developer of

video games. Many new developers would follow their lead in succeeding years.

The next major entry was Intellivision, introduced by Mattel in 1980. Though chronologically coming long before
the "16-bit era", the Intellivision had a unique processor with instructions that were 10 bits wide (allowing more
instruction variety and potential speed), and registers 16 bits wide. The system rocketed to popularity alongside the
2600.

Though not the first system to challenge Atari, it was the first to pose a serious threat to Atari's dominance. A series
of Intellivision TV ads featuring George Plimpton mercilessly attacked the Atari VCS's lesser capabilities with
side-by-side game comparisons. Nevertheless, Atari held exclusive rights to most of the popular arcade game
conversions of the day, and used this key segment to support their older hardware in the market. This game
advantage and the difference in price between the machines meant that each year Atari sold more units than
Intellivision, lengthening its lead despite inferior graphics. This need for price parity has influenced every console

war since.

1982 saw the introduction of four new consoles, the Emerson Arcadia 2001, the Vectrex, the ColecoVision, and the
Atari 5200. The Vectrex was unique among home systems of the time in featuring vector graphics and its own

self-contained display. The Arcadia and ColecoVision were even more powerful machines.

The popularity of early consoles was strongly influenced by their ports of arcade games. The Atari 2600 was the first

with Space Invaders, and the Colecovision bundled in Nintendo's Donkey Kong.

Early cartridges were 2 KB ROMs for Atari 2600 and 4 KB for Intellivision. This upper limit grew steadily from
1978 to 1983, up to 16 KB for Atari 2600 and Intellivision, 32 KB for ColecoVision. Bank switching, a technique
that allowed two different parts of the program to use the same memory addresses was required for the larger
cartridges to work. In contrast, some Arcadia family members (e.g. Palladium VCG) supported up to 31 KB without
any need for bank switching. In the game consoles, high RAM prices at the time limited the RAM (memory)
capacity of the systems to a tiny amount, often less than 1 KB. Although the cartridge size limit grew steadily, the

RAM limit was part of the console itself and all games had to work within its constraints.

By 1982 a glut of consoles, over-hyped game releases, and games from new third-party developers less
well-prepared than Activision began to appear - overflowing the shelf capacity of toy stores. In part because of these

oversupplies, the video game industry crashed, starting from Christmas 1983 and stretching through all of 1984.

Sales
As of 2004, the Atari 2600 has sold 30 million units.!") As of 1990, the Intellivision had sold 3 million units.!?' 1 4]

Comparison
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Name Fairchild Channel F

Atari 2600

Magnavox Odyssey?

Intellivision

Atari 5200

Console

(2x128x64 bits)

RIOT chip): 128 bytes
(additional RAM may be
included in the game

cartridges)

64 bytes Audio/video
RAM: 128 bytes

Launch prices US$169.95 US$199 US$200 ¥49,800 US$299 US$270
Release date |, Us August 1976 « USOctober 1977 . USio78 . Y1979 «  USNovember 1982
« 978 « *UDecember . iog2
« " October 1983 1982 - Prog2
« 1982
. PR%1983
Media Cartridge Cartridge and Cassette, Cartridge Cartridge Cartridge
available via special 3rd
party attachment)
Top-selling | N/A Pac-Man, 7 million (as of N/A Astrosmash (1 N/A
games September 1, 2006)[5] (6] million)[7]
Backward | N/A N/A None Atari 2600 games Atari 2600 games
compatibility through the System through the 2600
Changer module cartridge adapter
Accessories | N/A ¢ Driving controller e The Voice e Keyboard ¢ Trak-Ball Controller
(retail) * Keypad ¢ Chess Module component e Atari 2600 adaptor
¢ Game Brain (cancelled)
e Starpath Supercharger ¢ Entertainment
* GameLine Computer System
e Intellivoice
CPU Fairchild F8 1.79 MHz | MOS Technology 6507 Intel 8048 8-bit General Instrument Custom MOS 6502C
(PAL 2.00 MHz) 1.19 MHz microcontroller 1.79 | CP1610 894.886 kHz 1.79 MHz (not a 65c02)
MHz
Memory 64 bytes, 2 kB VRAM | (within a MOS Technology | CPU-internal RAM: | 1456 bytes main RAM | 16 kB main RAM




History of video game consoles (second generation)

56

Video e 102 x 58 pixels * 160 x 192 resolution *  160x200 *  159x96 pixels *  320x192 resolution,
visible e 2 sprites, 2 missiles and resolution (159x192 display on |* 16 (out of 256)
¢ 8 colors, maximum 1 ball per scanline. (NTSC) a TV screen, on-screen colors per
of 4 per scanline Sprites can be use * 16-color fixed scanlines being scan line with 256
multiple times through palette; sprites doubled) colors capable of
the HMOVE command. use 8 colors * 16 color palette, all being displayed at
* 2 backgrounds colors * 4 8x8 single-color of which can be on once.
and 2 sprite colors per user-defined the screen at once
scanline sprites e 8 sprites.
* 128 colors (NTSC) e 128x8
e 104 colors (PAL) single-color
characters; 64
shapes built into
ROM BIOS;
* 4 quad characters;
*  9x8 background
grid; dots, lines,
or blocks
Audio Mono audio with: Mono Mono audio with: Mono audio with: Mono audio with:
¢ 500 Hz, 1 kHz, and e 24-bit shift ¢ three channel sound |* 4-channel sound
1.5 kHz tones (can register, clockable | *  one noise generator
be modulated at 2 frequencies
quickly to produce * noise generator
different tones)
Name Vectrex Emerson Arcadia ColecoVision Bally Astrocade Sega SG-1000
2001
Console E
L e
| g -
Launch prices US$199 N/A N/A ¥15,000(JP)
Release date |, US o omber |« US 1082 o USAugust1982 e o Puly 15, 1983
1982 « PUMay 1982 . AUSiog3
« EUMay 1983
" June 1983
Media Cartridge Cartridge Cartridge and Cassette, | Cartridge and cassette/Floppy, | Cartridge and Cassette
available with available with ZGRASS unit | (SG-3000)
Expansion #3
Top-selling | N/A N/A Donkey Kong (pack-in) | N/A N/A
games
Backward N/A N/A Compatible with Atari | N/A N/A
compatibility 2600 Via Expansion #1
Accessories | N/A N/A * Expansion #1 e ZGRASS unit N/A
(retail) * Expansion #2
* Expansion #3
* Roller Controller
*  Super Action
Controller Set
CPU Motorola 68A09 | Signetics 2650 Zilog Z80A 3.58 MHz | Zilog Z80 1.789 MHz NEC 780C (clone of Zilog
1.5 MHz CPU 3.58 MHz 780) 3.58 MHz for NTSC,
3.55 MHz for PAL
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Memory 1 kB main RAM | 512 bytes 8 kB main RAM 16 kB | 4k (up to 64k with external 16 kB Main RAM 16 kB
VRAM modules in the expansion VRAM
port)
Video Built in vector *  128x208/ e 256x192 resolution | Resolution: True 160x102 |» 256x192 resolution
CRT 128x104 e 32 sprites, / Basic 160x88 / Expanded | 32 sprites, maximum of 4
* 8 Colours maximum of 4 RAM 320x204 sprites per scanline
sprites per scanline |+ Colors: True 8% /Basic2 |* 16 colors
* 16 colors
Audio Mono (built in Mono audio with: | Mono audio with: Mono audio with: Mono Audion with
speaker)  Single Channel | * 3 tone generators 3 voices *  4-channel sound
"Beeper” ¢ 1 noise generator * noise/vibrato effect * 3 sound generators, 4
¢ Single Channel octaves each,
"Noise" ¢ 1 white noise generator

Early handheld game consoles

The first handheld game console with interchangeable cartridges was the Microvision designed by Smith

Engineering, and distributed and sold by Milton-Bradley in 1979. Crippled by a small, fragile LCD display and a

very narrow selection of games, it was discontinued two years later.

The Epoch Game Pocket Computer was released in Japan in 1984. The Game Pocket Computer featured an LCD

screen with 75 X 64 resolution, and could produce graphics at about the same level as early Atari 2600 games. The

system sold poorly, and as a result only 5 games were made for it.

Nintendo's Game & Watch series of dedicated game systems proved more successful. It helped to establish handheld

gaming as popular and lasted until 1991. Many Game & Watch games would later be re-released on Nintendo's

subsequent handheld systems.

Handheld console gallery

Milton Bradley Microvision
(Released in 1979)
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Video game franchises established during second generation

*  Asteroids * Mr. Do!
e  Breakout e  Pac-Man
e Defender e Pitfall!
e Donkey Kong * Q%*bert
e Frogger *  Space Invaders
* Mario Bros. * Spy Hunter
e Tempest
*  Galaxian
*  Galaga

*  Mappy

See also

* Home computer
* History of computing hardware (1960s—present)

* Retrogaming
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Fairchild Channel F

R R T,
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Manufacturer Fairchild Semiconductor
Type Video game console
Generation Second generation

Retail availability B= August, 1976

Media Cartridge

CPU Fairchild F8

Controller input Joystick/Paddle
Keypad (Canceled)

The Fairchild Channel F is a game console released by Fairchild Semiconductor in August 1976 at the retail price
of $169.95. It has the distinction of being the first programmable ROM cartridge-based video game console. It was
launched as the Video Entertainment System, or VES, but when Atari released their VCS the next year, Fairchild

renamed its machine.

The console
The Channel F electronics were designed by Jerry Lawson using the Fairchild F8 CPU, the first public outing of this

processor. he worked with Nick Talesfore who was responsible for the Industrial Design of the hand controllers,
console and video game cartridges as the manager of industrial design; and, Ron Smith who was responsible for the
mechanical engineering of the video cartridges and the 8 degrees of freedom hand controllers. All worked for
Exetron a a division of Fairchild Camera & Instrument Corporation headed by Wilf Corigan. Notably, Robert Noyce
worked on the F8 design team before he left Fairchild to start his own company, Intel. The F8 is very complex
compared to the typical integrated circuits of the day, and had more inputs and outputs than other contemporary
chips. Because chip packaging was not available with enough pins, the F8 is instead fabricated as a pair of chips that

had to be used together to form a complete CPU.

The graphics are quite basic by modern standards. The

Channel F was only able to use one plane of graphics and one

of four background colors per line, only three plot colors to

choose from (red, green and blue) that turned into white if the
background was set to black. A resolution of 128 x 64 with
approximately 102 x 58 pixels visible and help from only 64
bytes of system RAM, half the amount of the Atari 2600.111 2!
The F8 processor at the heart of the console was able to

produce enough Al to allow for player vs. computer matches, The palette of the Channel F
a first in console history. All previous machines required a

human opponent.
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In the original unit, sound is played through an internal speaker, rather than the TV set. However, the System II

passes sound to the television through the RF switch.

The controllers are a joystick without a base; the main body is a large hand grip with a triangular "cap" on top, the
top being the portion that actually moved for eight-way directional control. It can be used as both a joystick and
paddle (twist), and not only pushed down to operate as a fire button but also pulled up. The model 1 unit contains a
small compartment for storing the controllers when moving it. The System II featured detachable controllers. Zircon
later offered a special control which featured an action button on the front of the joystick. It was marketed by Zircon
as "Channel F Jet-Stick" in a letter sent out to registered owners before Christmas 1982.13! They also released it as an
Atari-compatible controller called "Video Command" it was also first released without the extra fire button, before
that only the downwards plunge motion was connected and acted as the fire button, the pull-up and twist actions

weren't used.

Games

There are twenty-six cartridges, termed "Videocarts', that were officially released during the ownership of Fairchild
and Zircon, the first 21 of which were released by Fairchild. Several of these cartridges are capable of playing more
than one game and were typically priced at $19.95. The Videocarts are large and yellow, and usually feature colorful
label artwork reminiscent of the artist Peter Max. The console contains two built-in games, Tennis and Hockey,
which were both advanced Pong clones. The reflecting bar could be changed to diagonals by twisting the controller,

and could move forward and backward.

A sales brochure from 1978 lists 'Keyboard Videocarts' for sale. The three shown were K-1 Casino Poker, K-2 Space
Odyssey, and K-3 Pro-Football. These are to use the Keyboard accessory which is a 16 button keypad. All further
brochures, released after Zircon took over Fairchild, never listed this accessory nor anything called a Keyboard

Videocart.

There is one additional cartridge released numbered Videocart-51 and simply titled 'Demo 1'. This Videocart is
shown in a single sales brochure released shortly after Zircon acquired the company. It was never listed for sale after

this single brochure which was used for winter of 1979.

Ken Uston reviewed 32 games in his book Ken Uston's Guide to Buying and Beating the Home Video Games in
1982, and rated some of the Channel F's titles highly; of these, Alien Invasion and Video Whizball were considered
by Uston to be "the finest adult cartridges currently available for the Fairchild Channel F System."[4] The games on
the whole, however, rated last on his survey of over 200 games for the Atari, Intellivision, Astrocade and Odyssey
consoles, and contemporary games were rated "Average" with future Channel F games rated "below average".[s]
Uston rated almost one half of the Channel F games as "high in interest" and called that "an impressive proportion”
and further noted that "Some of the Channel F cartridges are timeless; no matter what technological developments
occur, they will continue to be of interest." His overall conclusion was that the games "serve a limited, but useful,

purpose” and that the "strength of the Channel F offering is in its excellent educational line for children."(!
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List of games

Integrated wi
Videocart-1:
Videocart-2:
Videocart-3:
Videocart-4:
Videocart-5:
Videocart-6:
Videocart-7:
Videocart-8:
Videocart-9:

Videocart-10:
Videocart-11:
Videocart-12:
Videocart 13:
Videocart-14:
Videocart-15:
Videocart 16:
Videocart-17:
Videocart-18:
Videocart-19:
Videocart-20:
Videocart-21:
Videocart-22:
Videocart-23:
Videocart-24:
Videocart-25:
Videocart-26:

th console: Hockey, Tennis

Tic Tac Toe, Shooting Gallery, Doodle, Quadradoodle

Desert Fox, Shooting Gallery

Video Blackjack

Spitfire

Space War

Math Quiz (Addition & Subtraction)

Math Quiz (Multiplication & Division)
Mind Reader, Nim (also referred to as Magic Numbers)

Drag Strip

Maze, Cat and Mouse
Backgammon, Acey-Duecy
Baseball

Robot War/Torpedo Alley
Sonar Search

Memory Match

Dodge-It

Pinball Challenge
Hangman

Checkers

Video Whizball

Bowling

Slot Machine

Galactic Space Wars
Pro-Football

Casino Poker

Alien Invasion

Carts listed (as mentioned above) but never released:

Keyboard Videocart-1: Casino Poker

Keyboard Videocart-2: Space Odyssey
Keyboard Videocart-3: Pro-Football

Official carts that also exist:

Democart

Democart 2

German SABA also released a few compatible carts different from the original carts, translation in Videocart 1
Tic-Tac-Toe to German words, Videocart 3 released with different abbreviations (German), Videocart 18 changed

graphics and German word list and the SABA 20 that's a Chess game released only by SABA.

Market impact

The biggest effect of the Channel F in the market was to spur Atari into releasing and improving their
next-generation console which was then in development. Then codenamed "Stella," the machine was also going to
use cartridges, and after seeing the Channel F they realized they needed to release it before the market was flooded
with cartridge based-machines. With cash flow dwindling as sales of their existing Pong-based systems dried up,

they were forced to sell to Warner Communications to gain the capital they needed. When the Atari VCS gaming
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system (whose name was coined as a takeoff of the VES) was released a year later, it had considerably better

graphics and sound.

The Channel F System I1

Fairchild decided to compete with the VCS, and began

a console re-design as the Channel F System II. The

major changes were in design, with the controllers c”‘""%gc?ﬁ,ﬂ‘ﬁ;”\%deo
.. . . Enfertainment

removable from the base unit instead of being wired Computer

directly into it, the storage compartment was moved to
the rear of the unit, and the sound was now mixed into
the TV signal so the unit no longer needed a speaker.
This version also featured a simpler and more The Best Television

. . . Entertainment
modern-looking case design. However, by this time the
market was in the midst of the first video game crash,

and Fairchild eventually threw in the towel and left the

market.
The Channel F System II

Some time in 1979, Zircon International bought the
rights to the Channel F and released the Channel F System II. Only six new games were released after the debut of

the second system before its death, several of which were developed at Fairchild before they sold it off.

A number of licensed versions were released in Europe, including the Luxor Video Entertainment System in
Sweden, Adman Grandstand in the UK, and the Saba Videoplay, Nordmende Teleplay and ITT Tele-Match
Processor, from Germany and also Dumont Videoplay and Barco Challenger from the Barco/Dumont company in

Italy and Belgium.

Homebrew

Like many other classic consoles, the Channel F lives on through homebrew. For example, a 2009 version of
Pac-Man was developed and distributed for the Channel gl

Technical specifications [Original Channel F]

* CPU chip: Fairchild F8 operating at 1.79 MHz (PAL gen. 1:
2.00 MHz, PAL gen.2: 1.77 MHz)

* RAM: 64 bytes, 2 kB VRAM (2x128x64 bits)

* Resolution: 128 x 64 pixels, approximately 102 x 58 pixels visible
depending on TV

* Colors: eight colors (either black/white or four color max. per line)

¢ Audio: 500 Hz, 1 kHz, and 1.5 kHz tones (can be modulated
quickly to produce different tones)

PCB Scan of the Grandstand Video

Entertainment Computer (UK Channel F IT
* Input: two custom game controllers, hardwired to the console variant).

(original release) or removable (Channel F System II)

* Output: RF modulated composite video signal, cord hardwired to console
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See also
e TV POWWW (interactive TV game show that used Channel F)

References

[1] http://classicdev.org/images/thumb/3/31/FVE100_schematic_sheet_10f3.gif/1280px-FVE100_schematic_sheet_10f3.gif
[2] http://classicdev.org/images/thumb/5/55/FVE100_schematic_sheet_20f3.png/1280px-FVE100_schematic_sheet_20f3.png
[3] http://fndcollectables.com/CHANNEL_F_INFO/U_S_/Adds___Offers/LETTERS/x82fr1f.jpg

[4] Uston, Ken. Ken Uston's Guide to Buying and Beating the Home Video Games (Signet, 1982) p.605

[5] Uston, Ken. Ken Uston's Guide to Buying and Beating the Home Video Games (Signet, 1982) p.20.

[6] Uston, Ken. Ken Uston's Guide to Buying and Beating the Home Video Games (Signet, 1982) p.603 and p.23.

[7] http://www.consolecity.com/games/action-game_info/game_id-29406.html

External links

* The Dot Eaters article (http://www.thedoteaters.com/p3_stagel.php) with a history of the Channel F and
games

* Interview with designer Jerry Lawson (http://www.vintagecomputing.com/index.php/archives/545)

RCA Studio 11

The RCA Studio II is a videogame console made by RCA that debuted in January 1977. The graphics of Studio II
games were black and white and resembled those of earlier Pong consoles and their clones. The Studio II also did not
have joysticks or similar game controllers but instead used two ten button keypads that were built into the console
itself. This made two player games difficult because the players would be forced to hold the console and sit

extremely close. The console was capable of making simple beep sounds with slight variations in tone and length.

One distinct feature of the Studio II was its five built-in games. Also unique to the Studio II was its use of a
switchbox that relayed both the modulated RF signal of the console's video to the television set while powering the
console with DC power. This type of hookup would not be seen again (or thereafter) until the Atari 5200 used a

similar video signal and power connection method.

The Studio IT was not a successful product; it was already obsolete by the time it hit the market when compared to
the previously released Fairchild Channel F, and had its "final nail in the coffin" when the superior (to both) Atari
2600 console was released only 10 months later. It was discontinued in 1979.[1]

The name "Studio II" is a reference to RCAs then famous recording studios. The RCA Studio I was named as to
represent a second studio in which artists could create productions for RCA. [2] There is not any forerunner console
to the Studio II.




RCA Studio II

System specs

e RCA 1802 microprocessor, 1.78 MHz

* 2 KB ROM (includes the five built-in games)

e 512 bytes RAM

* RCA CDP 1861 "Pixie" video chip, 64x32, monochrome graphics [3]

Studio II built-in games
e Addition

* Bowling

¢ Doodle

* Freeway

e Patterns [3]

Studio II cartridge game titles

* Baseball

¢ Bingo (extremely rare, possibly only a prototype)
* Biorhythm

* Blackjack

* Fun with Numbers

* Gunfighter / Moonship Battle
* Spacewar

* Speedway / Tag

e Tennis / Squash

e TV Schoolhouse 1

e TV Schoolhouse II [4]

External links

* History of Home Video Games - RCA Studio II 51
¢ The Dot Eaters article [1], featuring the RCA Studio II
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Atari 2600

The Atari 2600 is a video game console released in October 1977 by Atari, Inc. It is credited with popularizing the
use of microprocessor-based hardware and cartridges containing game code, instead of having non-microprocessor
dedicated hardware with all games built in. The first game console to use this format was the Fairchild Channel F;
however, the Atari 2600 is credited with popularizing the plug-in concept among the game-playing public.

The console was originally sold as the Atari VCS, for Video Computer System. Following the release of the Atari
5200, in 1982, the VCS was renamed "Atari 2600", after the unit's Atari part number, CX2600. The 2600 was
typically bundled with two joystick controllers, a conjoined pair of paddle controllers, and a cartridge

game—initially Combat™ and later Pac-Man.

VIDEO COMPUTER $YSTEM™

Atari 2600 four-switch "wood veneer" version, dating from 1980-1982

Manufacturer Atari, Inc.
Type Video game console
Generation Second generation
Retail availability |, NA 4. o 4,1977
1978

« P October, 1983 (Atari 2800)
Discontinued January 1, 1992
Units sold 30 million (as of 2004)
Media ROM cartridge, Tape
CPU MOS 6507 @ 1.19 MHz
Memory 128 bytes RAM, 4 KB ROM
Controller input | Joystick

Paddles

Driving Controller

Trak-Ball

Keypad
Online services GameLine

Best-selling game

Pac-Man, 7 million (as of September 1, 2006)

[2113]

Predecessor

Atari Pong

Successor

Atari 5200

[3]
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The Atari 2600 was wildly successful. During much of the 1980s, "Atari" was a synonym for this model in

. . . . . 6
mainstream media and, by extension, for video games in general.[ ]

In 2009, the 2600 was named the second greatest video game console of all time by IGN g

History

Atari Inc. had purchased an engineering think tank in 1973 called Cyan Engineering to research next-generation
video game systems, and had been working on a prototype known as "Stella" (named after one of the engineers'
bicycles) for some time. Unlike prior generations of machines that used custom logic to play a small number of
games, Stella's core was a complete CPU, the famous MOS Technology 6502 in a cost-reduced version, known as
the 6507. It was combined with a RAM-and-1/O chip, the MOS Technology 6532, and a display and sound chip of
their own design known as the TIA, for Television Interface Adaptor. Beyond those three, the first two versions of
the machine contain just one more chip, a standard CMOS logic buffer IC, bringing the total chip count to the very

low and cost-effective number of four. Some later versions of the console eliminated the buffer chip.

Programs for small computers were generally stored on cassette tape, disk or paper tape. By the early 1970s, Hewlett
Packard manufactured desktop computers costing thousands of dollars such as the HP 9830, which packaged Read
Only Memory (ROM) into removable cartridges to add special programming features, and these were being
considered for use in games. At first, the design was not going to be cartridge-based, but after seeing a "fake"
cartridge system on another machine, they realized they could place the games on cartridges essentially for the price

of the connector and packaging.

In August 1976, Fairchild Semiconductor released their own CPU-based system, the Video Entertainment System.
Stella was still not ready for production, but it was clear that it needed to be before there were a number of "me too"
products filling up the market—which had happened after they released Pong. Atari Inc. simply did not have the
cash flow to complete the system quickly, given that sales of their own Pong systems were cooling. Nolan Bushnell
eventually turned to Warner Communications, and sold the company to them in 1976 for US$28 million on the

promise that Stella would be produced as soon as possible.

Key to the eventual success of the machine was the hiring of Jay Miner, a chip designer who managed to squeeze an
entire breadboard of equipment making up the TIA into a single chip. Once that was completed and debugged, the
system was ready for shipping. By the time it was released in 1977, the development had cost about US$100 million.

Launch and success

The unit was originally priced at US$199, and shipped with two joysticks and a Combat cartridge (eight additional
games were available at launch and sold separately).[S] In a move to compete directly with the Channel F, Atari Inc.
named the machine the Video Computer System (or VCS for short), as the Channel F was at that point known as the
VES, for Video Entertainment System. The VCS was also rebadged as the Sears Video Arcade and sold through

Sears, Roebuck and Company stores. This model was manufactured by Dimerco Electronics.

When Fairchild learned of Atari Inc.'s naming, they quickly changed the name of their system to become the
Channel F. However, both systems were now in the midst of a vicious round of price-cutting: Pong clones that had
been made obsolete by these newer and more powerful machines were sold off to discounters for ever-lower prices.
Soon many of the clone companies were out of business, and both Fairchild and Atari Inc. were selling to a public
that was completely burnt out on Pong. In 1977, Atari Inc. sold only 250,000 VCSs.

For the first year of production, the VCS was manufactured in Sunnyvale, California. The consoles manufactured
there had thick internal RF shielding, and thick plastic molding around the sides and bottom. These added weight to
the console, and because all six switches were on the front, these consoles were nicknamed "Heavy Sixers". After
this first year, production moved to Hong Kong, and the consoles manufactured there had thinner plastic molding. In
1978, only 550,000 units from a production run of 800,000 were sold, requiring further financial support from
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Warner to cover losses. This led directly to the disagreements that caused Atari Inc. founder Nolan Bushnell to leave

the company in 1978.1"]

Once the public realized it was possible to play video games other than Pong, and programmers learned how to push
its hardware's capabilities, the VCS gained popularity. By this point, Fairchild had given up, thinking video games
were a passing fad, thereby handing the entire quickly growing market to Atari Inc. By 1979, the VCS was the
best-selling Christmas gift (and console), mainly because of its exclusive content, and 1 million units were sold that

year.

Atari Inc. then licensed the smash arcade hit Space Invaders by Taito, which greatly increased the unit's popularity
when it was released in January 1980, doubling sales again to over 2 million units. The VCS and its cartridges were
the main factor behind Atari Inc. grossing more than $2 billion in 1980. Sales then doubled again for the next two

years, with almost 8 million units selling in 1982.

In 1980, the VCS was given a minor revision in which the left and right difficulty switches were moved to the back
of the console, leaving four switches on the front. Other than this, these four-switch consoles looked nearly identical
to the earlier six-switch models. In 1982, another version of the four-switch console was released without woodgrain.
They were nicknamed "Darth Vader" consoles due to their all-black appearance. These were also the first consoles to
be officially called "Atari 2600", as the Atari 5200 was released the same year.

During this period, Atari Inc. expanded the 2600 family with two other compatible consoles. They designed the Atari
2700, a wireless version of the console that was never released because of a design flaw.!'% The company also built
a sleeker version of the machine dubbed the Atari 2800 to sell directly to the Japanese market in early 1983, but it
suffered from competition with the newly released Nintendo Famicom.

In a survey mentioned by Jeff Rovin it is reported that more stores reported breakdowns of the Atari 2600 system
than any other, and that Atari repair centers seemed to have the most trouble with consoles manufactured in 1980. In
one case it is stated that a system was repaired five times before static electricity from a carpet was discovered as
having caused the problem. The controllers were also a source of breakage because of the way they could be gripped
by a player holding it with their fist, allowing players to get carried away and over control, which was less likely
with other systems released at the time, such as the Odyssey 2, which had controllers that were nearly half its

size.[m

Sears Tele-Games 2600s

Atari Inc. also continued their OEM relationship with Sears under
the latter's Tele-Games brand label, which started in 1975 with the
original Pong. Sears released several versions of the 2600 as the
Sears Video Arcade series from 1977 to 1983. These include the
Rev. A "Heavy Sixer" model in 1977, the Rev. B "4 switch" model
in 1980, and the US version of the Atari 2800 branded as the Sears
Video Arcade IT in 1983.'%!

Sears also released their own versions of Atari Inc.'s games under
[13]

the Tele-Games brand — often with different titles' ~° — which
included the Tele-Games branded variations of text and picture Early Atari 2600 that was branded "Tele-Games" and
labels. Three games were also produced by Atari Inc. for Sears as sold by Sears

exclusive releases under the Tele-Games brand: Steeplechase,

Stellar Track, and Submarine Commander.[m

Sears' Tele-Games brand was unrelated to the company Telegames, which also produced cartridges for the Atari

2600 — mostly re-issues of M-Network games.[m]
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Decline

During this period, Atari Inc. continued to grow until it had one of the largest R&D divisions in Silicon Valley.
However, it spent much of its R&D budget on projects that seemed rather out of place at a video game (or even
home computer) company; many of these projects never saw the light of day. Meanwhile, several attempts to bring
out newer consoles failed for one reason or another, although Atari Inc.'s home computer systems, the Atari 8-bit
family, sold reasonably, if not spectacularly. Warner was more than happy anyway, as it seemed to have no end to

the sales of the 2600, and Atari Inc. was responsible for over half of the company's income.

The programmers of many of Atari Inc.'s biggest hits grew disgruntled with the company for not crediting game
developers and many left the company and formed their own independent software companies. The most prominent
and longest-lasting of these third-party developers was Activision, founded in 1980, whose titles quickly became
more popular than those of Atari Inc. itself. Atari Inc. attempted to block third-party development for the 2600 in
court but failed, and soon other publishers, such as Imagic and Coleco, entered the market. Atari Inc. suffered from
an image problem when a company named Mystique produced a number of pornographic games for the 2600. The
most notorious of these, Custer's Revenge, caused a large number of protests from women's and Native American
groups[ls] because it depicts General George Armstrong Custer raping a bound Native American woman."®! Atari

Inc. sued Mystique in court over the release of the game.m]

Atari Inc. continued to scoop up licenses during the shelf life of the 2600, the most prominent of which included
Pac-Man and E.T. Public disappointment with these two titles and the market saturation of poor third-party titles are
cited as big reasons for the video game crash of 1983. Suddenly, Atari Inc.'s growth meant it was losing massive
amounts of money during the crash, at one point about $10,000 a day. Warner quickly grew tired of supporting Atari
Inc., and started looking for buyers in 1984. Although not formally discontinued, the 2600 was de-emphasized for
two years after Warner's 1984 sale of Atari Inc.'s Consumer Division to Commodore Business Machines founder
Jack Tramiel, who wanted to concentrate on home computers. He froze all development of console games, including
a 2600 Garfield game and an Atari 5200 port of Super Pac-Man.

Atari 2600 Jr.

In 1985, a new version of the 2600 was released (although it
was planned for release two years earlier). The new
redesigned version of the 2600, unofficially referred to as the
2600 Jr., featured a smaller cost-reduced form factor with a
modernized Atari 7800-like appearance. The redesigned
2600 was advertised as a budget gaming system (under $50)

that had the ability to run a large collection of classic games.

With its introduction came a resurgence in software
development both from Atari Corp. and from a few third The Atari 2600 in its 1984 cost-seduced version, also known
parties (notably, Activision, Absolute Entertainment, Froggo, as the "2600 Jr."

Epyx, and Exus). The Atari 2600 continued to sell in the

USA and Europe until 1991, and in Asia until the early 1990s. Its final Atari-licensed release was KLAX in 1990.
Opver its lifetime, an estimated 40 million units were shipped, and its video game library reportedly numbers more
than 900 titles with commercial games released for this system all the way until 1991. In Brazil, the console became
extremely popular in the mid-1980s. The Atari 2600 was officially retired by Atari Corp. on January 1, 1992, making

it the longest-lived home video game console (14 years, 2 months) in US game history.

The system was promoted on a United Kingdom TV ad in 1989 in the run-up to Christmas, in which it claimed The
fun is back!, although the games were very much dated even compared to the Sega Mega Drive, Nintendo NES and
Sega Master System which were the main interest at the time. The advertising campaign also used its price of under

£50 as a selling point. However, despite this the games system still failed in competition to the more modern




Atari 2600

69

systems. The advert was also a re-dubbed version of the early original campaign in the United States.

Design

Hardware
The CPU was the MOS Technology 6507, a cut-down version of the 6502, running at 1.19 MHz in the 2600. The

6507 included fewer memory address pins—13 instead of 16—and no external interrupts to fit into a smaller 28-pin
package. Smaller packaging was, and still is, an important factor in overall system cost, and since memory was very
expensive at the time, the 6507's small 8 kB of maximum external memory space was not going to be used up
anyway. In fact, memory was so expensive they could not imagine using up even 4 kB, and when they got a deal on
24-pin connectors for the cartridge socket, they were only too happy to thereby limit the games to 4K Later
games got around this limitation with bank switching.

The console had only 128 bytes of RAM for runtime data that included the call stack and the state of the game world.
There was no frame buffer, as the necessary RAM would have been too expensive. Instead the video device had two
bitmapped sprites, two one-pixel "missile" sprites, a one-pixel "ball," and a 40-pixel "playfield" that was drawn by
writing a bit pattern for each line into a register just before the television scanned that line. As each line was scanned,
a game had to identify the non-sprite objects that overlapped the next line, assemble the appropriate bit patterns to
draw for those objects, and write the pattern into the register. In a telling reveal of its Pong heritage, by default, the
right side of the screen was a mirrored duplicate of the left; to control it separately, the software had to modify the

patterns as the scan line was drawn. After the controller scanned the last active line, a more leisurely vertical

blanking interval began, during which the game could process input and update the positions and states of objects in
(191

the world. Any mistake in timing produced visual artifacts, a problem programmers called racing the beam.

The video hardware gave the 2600 a reputation as one of the most complex
machines in the world to program, but those programmers who understood it
realized that such direct control over the video picture was also a source of
flexibility. One advantage the 2600 had over more powerful competitors such as
the ColecoVision was that the 2600 had no protection against altering settings in
mid-line. For example, although each sprite nominally had only one color, it was
possible to color the rows differently by changing the sprite's color as it was drawn.
If the two hardware sprites were not enough for a game, a developer could share
one sprite among several objects (as with the ghosts in Pac-Man) or draw software s

sprites, which was only a little more difficult than drawing a fixed playfield. The

Pitfall! screenshot below demonstrates some of these tricks: the player is a Standard joystick
multi-color sprite, one sprite is multiplexed for the logs and the scorpion, and the

swinging vine is drawn by shifting the position of the "ball" on each scan line. Despite the hardware limitations,

many Atari 2600 games have a lot of action on the screen, creating an engaging experience.

Additionally, the 2600 supported several types of input devices (joysticks, paddles, keyboards, etc.) and third-party
peripherals, and many of these peripherals were interchangeable with the MSX and several other Japanese systems.
In some cases, it is possible to use the Atari joysticks with the Sega Master System and Mega Drive/Genesis, though

functionality may be limited. Conversely, Master System and Genesis controllers work quite well on the 2600.
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Color and graphics

The Atari 2600 used different color palettes depending on the television signal format used.””! With the NTSC
format, a 128-color palette was available, while in PAL, only 104 colors were available. Additionally, the SECAM

palette consisted of only 8 colors.

Notable games

During the console's lifetime, Atari Inc and Atari Corp. published
many titles. These games include Adventure (often credited as starting

(21] —its creator, Warren Robinett,

the action-adventure game genre
also introduced the first widely known Easter egg to the gaming
world),[zz] Breakout,[23] [24]

popularity attracted many third-party developers, which led to popular

and Yars' Revenge. The console's

titles such as Activision's Pitfall./[zs] and Imagic's Atlantis. However,

. . . . [25] ACN-TSION
two Atari published titles, E.T. the Extra-Terrestrial and

Pac-Man,* are frequently blamed for contributing to the video game  pjyr11, one of the most popular third party games
crash of 1983. for the Atari 2600.

The ten biggest sellers

The 10 biggest selling games for the Atari 2600 were: 27!

Pac-Man

Pitfall!

Missile Command
Demon Attack

E.T. the Extra-Terrestrial
Atlantis

Adventure

River Raid

Kaboom!

A S IR o

10. Space Invaders

Legacy

Atari 2000

The Atari 2000 (model number CX-2000) is a prototype version of the Atari 2600 intended to be released as a
cheaper alternative for children in 1982. Although identical in specification to the original 2600, the 2000 included
built-in controllers and a different case design. The 2000 was originally intended to be black, but it was later
recolored blue to appeal more to children. While Atari never officially stated the reason for not releasing the 2000,
experts have cited the poor quality and durability of its built-in joysticks and the greater in-house popularity of the

competing 2600jr design as the most likely reasons.*®!
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Atari 3200

Atari started work on a replacement to the 2600, called the Atari 3200, with codenames including Super Stella,
Sylvia, and PAM (a note attached reads "Super Stella: Multipurpose"). The system was to have compatibility with
Atari 2600 cartridges, and was based on a 10-bit processor. It was still unfinished when preliminary game
programmers discovered that it was difficult to program. The project was cancelled, and Atari went with the second
"System X" also titled PAM, that would later become the Atari 5200. Atari also cloned the Atari 3200 into the Sears

Super Arcade II, but this was never released.[29]

Clones and reissues

The console and its old and new games are very popular with collectors because of its significant impact on video
game and consumer electronics history and also due to its nostalgic value for many people, along with a number of
games that are still considered highly playable. In addition, modern Atari 2600 clones remain on the market. One
example is the Atari Classics 10-in-1 TV Game, manufactured by Jakks Pacific, which simulates the 2600 console,
and includes converted versions of 10 games into a single Atari-brand-look-a-like joystick with composite video
outputs for connecting directly to modern televisions or VCRs. Another is the TV Boy, which includes 127 games in
an enlarged joypad.

The Atari Flashback 2 console, released in 2005, contains 40 games (with four more programs unlockable by a cheat
code). The console implements the original 2600 architecture and can be modified to play original 2600 cartridges
by adding a cartridge port, and is compatible with original 2600 controllers.

Additionally, Benjamin Heckendorn has created several different versions of a portable 2600, created by cutting

apart full-sized vintage units, adding screens and putting them into new enclosures.

In music

Many games for the Atari 2600 have detailed and easily identifiable music, and its distinctive sound makes it ideal
for use in modern lo-fi and industrial music. In 2002, Dallas musician and visual artist Paul Slocum developed a
cartridge called Synthcart for the Atari 2600, which allows the user to turn an Atari 2600 into a two-voice
synthesizer and drum machine. Adapters have also been developed by amateurs enabling the Atari 2600's use with
MIDI devices. A number of bands, such as 8 Bit Weapon, MIKE BISON, Bud Melvin, TEMPHUIBIS, Black Moth
Super Rainbow and The Squigs, as well as Slocum's own band Tree Wave, use Synthcart to make modern music on
the Atari 2600. Some effects units like the MXR Blue Box are often cited for their ability to produce an Atari-like
sound. Phonte from the hip-hop group Little Brother, along with fellow lyricist Eccentric, formed a mock-group

named Unheralded Symmetrics, and recorded a tribute to the system, entitled "Atari 2600".

Emulation

Atari 2600 emulation is available for most major operating systems and is now very accurate. Despite the relative
simplicity of the 2600 system, it is not an easy system to emulate. While it does not require a lot of computational
power to emulate the 2600, it is hard to accurately do so. For example, because of the lack of a frame buffer, 2600
emulators must not only emulate the console, but the television as well. Due to the longevity of the system, many
2600 games used undocumented features, and even exploited bugs in the hardware to squeeze the most out of the
system, doing things even the original designers would deem impossible (a notable example is the starfield of the
game Cosmic Ark). It took some time for the emulator programmers to mature their software to properly emulate the

undocumented features, bugs and quirks of the system.

The MESS emulator supports recording and playing back of Atari 2600 emulation sessions. The Home Action
Replay PageBO] (aka HARP) allows Atari 2600 users to archive their favorite play sessions of the Atari 2600 system

and its games.
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Some well known Atari 2600 emulators today are:

* Stella - An open source, multiplatform emulator (Windows, Mac OS X, Linux, Dreamcast, Nintendo DS, Wii,

GP2X).

* 726 — Another open source, multiplatform customizable emulator (Windows, MS-DOS, Linux)
* PC Atari Emulator — Easy to use, very fast emulator (Windows, MS-DOS). Handles the Cosmic Ark starfield

effect correctly.

* MESS — the multi system emulator that supports all old Atari console systems
* The Pocket VCS — PPC — Easy to use, very fast and emulator (Windows Mobile).

e GP2X-2600 — An emulator for the GP2X handheld console

Homebrews

After 30 years since the launch of the Atari 2600, new homebrew
games for the system are still made and sold by hobbyists with several
new titles available each year. Most of the development on the
platform is still done in 6502 assembly language but a BASIC-like
language compiler named batari Basic (or "bB") and visual

environment called Visual batari Basic are also available.

Games created for the Atari can be executed using either an emulator
or copied directly to a blank cartridge making use of either a PROM or
EPROM chip. This allows the construction of homebrew cartridges

that will run on an original Atari 2600.

Programmers
This is a partial list of Atari 2600 programmers:

¢ David Crane

* Tod Frye

* Rob Fulop

e Larry Kaplan was one of the top programmers on the Atari 2600.!
¢ Alan Miller

e Warren Robinett

¢ Carol Shaw

* Howard Scott Warshaw

¢ Bob Whitehead

* Tom Reuterdahl

31]

Thomas Jentzsch's Thrust, a homebrew game for
the Atari 2600
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See also
* List of Atari 2600 games

¢ Coleco Gemini
¢ TV Games
TV Boy
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VC 4000

Manufacturer Interton

Type Video game console
Generation Second generation
Release date 1978

Introductory price | €153

Discontinued 1983

Media Cartridges

CpPU Signetics 2650A, Signetics 2636 video controller

Input 2 controllers with 12 buttons, 2 fire buttons and an analog joystick

Related articles 1292 Advanced Programmable Video System

The VC 4000 is an early 8-bit cartridge-based game console released in Germany in 1978 by Interton. The console is
quite obscure outside Germany, but many software compatible systems can be found in many European countries
(see 1292 Advanced Programmable Video System). It's unclear if Interton really made the VC 4000 from scratch or
if they bought the rights and the design to produce it, as many other brands produced similar systems the following
years.

The VC-4000 is powered by a Signetics 2650A CPU (same as the Arcadia 2001) and a Signetics 2636 Video
Controller. The two controllers are composed of a 12-key keypad, 2 fire buttons and an analog joystick. On the
control panel of the system, one can find an on/off switch and three buttons: RESET, SELECT and START.

Technical specifications

* CPU: Signetics 2650A
* Video controller: Signetics 2636

External links

¢ Old-computers.com [

¢ Console Database 2l

¢ WinArcadia/AmiArcadia emulator 31
e Interton VC 4000 Gaming Guide 4l

« EA2001 Central P’
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Magnavox Odyssey?

Type Video game console

Generation Second generation

Retail availability | == 1978

® 1982
Units sold 2 Million .
Media ROM cartridge
CPU Intel 8048

The Magnavox Odyssey?, known in Europe as the Philips Videopac G7000, in Brazil as the Philips Odyssey, in
the United States as the Magnavox Odyssey? and the Philips Odyssey?, and also by many other names, is a video

game console released in 1978.

In the early 1970s, Magnavox was an innovator in the home video game industry. They succeeded in bringing the
first home video game system to market, the Odyssey, which was quickly followed by a number of later models,
each with a few technological improvements. In 1978, Magnavox, now a subsidiary of North American Philips,

released the Odyssey?, its new second-generation video game console.

In 2009, the video game website IGN named the Odyssey? the 21st greatest video game console, out of its list of
(2]
25.

Design

The original Odyssey had a number of removable circuit cards that switched between the built-in games, of which
there were ten in Europe and Asia, and twelve in America. The Odyssey? followed in the steps of the Fairchild
Channel F and Atari 2600 by being designed to play programmable ROM cartridges. With this improvement, each
game could be a completely unique experience, with its own background graphics, foreground graphics, gameplay,
scoring, and music. The potential was enormous, as an unlimited number of games could be individually purchased;
a game player could purchase a library of video games tailored to his or her own interest. Unlike any other system at
that time, the Odyssey? included a full alphanumeric membrane keyboard, which was to be used for educational
games, selecting options, or programming (Magnavox released a cartridge called Computer Intro! with the intent of

teaching simple computer programming).

The Odyssey? used the standard joystick design of the 1970s and early 1980s: the original console had a
moderately-sized silver controller, held in one hand, with a square housing for its eight-direction stick that was
manipulated with the other hand. Later releases had a similar black controller, with an 8-pointed star-shaped housing
for its eight-direction joystick. In the upper corner of the joystick was a single 'Action’ button, silver on the original

controllers and red on the black controllers. The games, graphics and packaging were designed by Ron Bradford and
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Steve Lehner.B]

One other difference in these controllers is that the earliest releases of the silver joystick were removable. They could
be plugged and unplugged from the back of the unit, while all later silver and all black controllers were hardwired
into the rear of the unit itself.

One of the strongest points of the system was its excellent speech synthesis unit, which was released as an add-on for
speech, music, and sound effects enhancement. The area that the Odyssey? may be best remembered for was its
pioneering fusion of board and video games: The Master Strategy Series. The first game released was Quest for the
Rings!, with gameplay somewhat similar to Dungeons & Dragons, and a storyline reminiscent of J. R. R. Tolkien's
The Lord of the Rings, later two other games were released in this series, Conquest of the World, and The Great Wall

Street Fortune Hunt, each with its own gameboard.

Its graphics, and few color choices compared to its biggest competitors at the time, the Atari 2600, Intellivision and
the Bally Astrocade, were its "weakest point", however the game characters would often have "added personality"
programmed into them'® . Of these systems it was listed by Jeff Rovin as being the third in total of sales, and one of

the seven major video game suppliers.

Market life

United States

The Odyssey? sold moderately well in the US. Even without third-party developers, by 1983 over one million
Odyssey? units were sold in the US alone. The lack of third-party support kept the number of new games very
limited, but the success of the Philips Videopac G7000 overseas led to two other companies producing games for it:
Parker Brothers released Popeye, Frogger, Q* Bert and Super Cobra, while Imagic released versions of their hit
games Demon Attack and Atlantis. Finally, in 1983 the two Imagic games were brought to the US; these became

strong sellers.

To sell would-be customers on its technical abilities as a computer-based console, the Odyssey? was marketed with
superlative phrases such as "The Ultimate Computer Video Game System", "Sync-Sound Action", "True-Reality
Synthesization", "On-Screen Digital Readouts" and "a serious educational tool" on the packaging for the console and
its game cartridges. All games produced by Magnavox/Philips ended with an exclamation point, such as K.C.
Munchkin! and Killer Bees!"'

Europe

In Europe, the Odyssey? did very well on the market. In Europe, the
console was most widely known as the Philips Videopac G7000, or
just the Videopac, although branded variants were released in some
areas of Europe under the names Radiola Jet 25, Schneider 7000, and
Siera G7000. Philips, as Magnavox's European parent company, used
their own name rather than Magnavox's for European marketing. A
rare model, the Philips Videopac G7200, was only released in Europe;
it had a built-in black-and-white monitor. Videopac game cartridges

are mostly compatible with American Odyssey? units, although some

games have color differences and a few are completely incompatible.
A number of additional games were released in Europe that never came European models had no power button, and black

out in the US action buttons
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Brazil

In Brazil, the console was released as the Philips Odyssey; the Magnavox Odyssey was released in Brazil by a
company named "Planil Comércio”, not affiliated to Philips or Magnavox. Since just a few units were sold, the
Brazilian branch of Philips released in 1983 Odyssey? without its number. Odyssey became much more popular in
Brazil than it ever was in the US; tournaments were even held for popular games like K.C.'s Krazy Chase!
(Come-Come in Brazil). Titles of games were translated into Portuguese, sometimes creating a new story, like
Pick-axe Pete, that became Didi na Mina Encantada (Didi in the Charmed Mine) referring to the Renato Aragdo's

comedy character, and was one of the most famous Odyssey games in Brazil.

Japan

The Odyssey? was released in Japan in December 1982 by Koton Trading Toitarii Enterprise
(a—+rr b —=F4 b4 2Y—- T 8—7 74 X, adivision of DINGU company) under the name
I 7 v A 2 (odessei2). "Japanese" versions of the Odyssey? and its games consisted of the American boxes with
katakana stickers on them and cheaply printed black-and-white Japanese manuals. The initial price for the console
was ¥49,800, which is approximately 500 US dollars. It was apparently not very successful; Japanese Odyssey?

items are now very difficult to find.

Technical specifications
« CPU

* Intel 8048 8-bit microcontroller running at 1.79 MHz

e Memory:

* CPU-internal RAM: 64 bytes
e Audio/video RAM: 128 bytes
* BIOS ROM: 1024 bytes
* Video:
* Intel 8244 custom IC
¢ 160x200 resolution (NTSC)
* 16-color fixed palette; sprites may only use 8 of these colors
» 4 8x8 single-color user-defined sprites; each sprite's color may be set independently
* 12 8x8 single-color characters; must be one of the 64 shapes built into the ROM BIOS; can be freely
positioned like sprites, but cannot overlap each other; each character's color may be set independently
* 4 quad characters; groups of four characters displayed in a row
* 9x8 background grid; dots, lines, or solid blocks
* Audio:

* Intel 8244 custom IC
*  mono
* 24-bit shift register, clockable at 2 frequencies
* noise generator
* NOTE: There is only one 8244 chip in the system, which performs both audio and video functions.
e Input:
» Two 8-way, one-button, digital joysticks. In the first production runs of the Magnavox Odyssey and the Philips
7000, these were permanently attached to the console; in later models, they were removable and replaceable.
* QWERTY-layout membrane keyboard
e OQutput:

¢ RF Audio/Video connector
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* Péritel/SCART connector (France only)
* Media:

* ROM cartridges, typically 2 KB, 4 KB, or 8 KB in size.
* Expansion modules:

* The Voice - provides speech synthesis & enhanced sound
effects

—VIDEOIAC —

* Chess Module - The Odyssey?2 didn't have enough memory

and computing power for a decent implementation of chess

on its own, so the C7010 chess module contained a
secondary CPU with its own extra memory to run the chess

program.

Emulation
An open source console emulator for the Odyssey? called O2EM is available. It includes Philips Videopac G7400

emulation among other features. The emulator works on Linux, Microsoft Windows, DOS and other platforms.
O2EM, (originally not open source) was created in 1997 by computer programmer Daniel Boris and further

enhanced by Andre Rodrigues de La Rocha.

The open source multi-platform multi-system emulator MESS has good Odyssey? support, and is the only emulator

to emulate The Voice expansion module without using sound samples.

See also

* List of Videopac games
* Magnavox Odyssey
* Philips Videopac G7400
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External links

* Ed Averett (http://www.dadgum.com/halcyon/BOOK/AVERETT.HTM) - Programmer of 24 game titles for
the Odyssey?2.

¢ O2EM Odyssey? & Videopac+ Emulator (http://02em.sourceforge.net/)

* Videopac.org (http://www.videopac.org/) - Home of the Philips G7000*

e Dan Boris's Odyssey 2 Tech Page (http://www.atarihq.com/danb/o2.shtml) - technical documents on the
Odyssey?'s hardware by the author of O2EM

e The Odyssey2 Homepage! (http://www.the-nextlevel.com/odyssey2/) - Odyssey? fan site. Information on
collectibility and individual games

e Odyssey?2.org (http://www.odyssey2.org/) - Home of the Magnavox Odyssey?

e The Dot Eaters article (http://www.thedoteaters.com/p3_stage2.php) on the history of the Odyssey?
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e Ozyr's Odyssey2 Archive (http://www.ozyr.com/02/) - Instructions for U.S. Odyssey2, European & Brazilian
games. Also includes scans of the Odyssey Adventure magazine.

Intellivision

Manufacturer Mattel
Type Video game console
Generation Second generation

Retail availability | | o-q (US test market)[l] [2]
[3]

[139]80 (North America)[l] 2]

1982 (Europe, Japan)

Discontinued 1991[1] [2] [3] [4]
Units sold 3 milli On[l] [2] [3]
Media ROM cartridge
CPU GI CP1610

Online services PlayCable

Best-selling game Astrosmash (1 million)[l]

The Intellivision is a video game console released by Mattel in 1979. Development of the console began in 1978,
less than a year after the introduction of its main competitor, the Atari 2600. The word intellivision is a portmanteau
of "intelligent television". Over 3 million Intellivision units were sold and a total of 125 games were released for the

console.[l] (2113]

History and development

The Intellivision was developed by Mattel Electronics, a subsidiary of Mattel formed expressly for the development
of electronic games. The console was test marketed in Fresno, California, in 1979 with a total of four games
available, and was released nationwide in 1980 with a price tag of US$299 and a pack-in game: Las Vegas Poker &
Blackjack. Though not the first system to challenge Atari, it was the first to pose a serious threat to Atari's
dominance. A series of ads featuring George Plimpton was produced that mercilessly attacked the Atari 2600's lesser
capabilities with side-by-side game comparisons.

One of the slogans of the television advertisements stated that Intellivision was "the closest thing to the real thing";
one example in an advertisement compared golf games. The other console's games had a blip sound and cruder
graphics, while the Intellivision featured a realistic swing sound and striking of the ball, and graphics that suggested
a more 3D look. There was also an advertisement comparing the Atari 2600 to it, featuring the slogan "I didn't

know".
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Like Atari, Mattel marketed their console to a number of retailers as a rebadged unit. These models include the
Radio Shack TandyVision, the GTE-Sylvania Intellivision, and the Sears Super Video Arcade. The Sears model was
a specific coup for Mattel, as Sears was already selling a rebadged Atari 2600 unit, and in doing so made a big

contribution to Atari's success.

In its first year, Mattel sold 175,000 Intellivision consoles, and the library grew to 35 games. At this time, all
Intellivision games were developed by an outside firm, APh Technological Consulting. The company recognized
that what had been seen as a secondary product line might be a big business. Realizing that potential profits are much

greater with first party software, Mattel formed its own in-house software development group.

The original five members of that Intellivision team were manager Gabriel Baum, Don Daglow, Rick Levine, Mike
Minkoff and John Sohl. Levine and Minkoff, a long-time Mattel Toys veteran, both came over from the hand-held
Mattel games engineering team. To keep these programmers from being hired away by rival Atari, their identity and
work location was kept a closely guarded secret. In public, the programmers were referred to collectively as the Blue
Sky Rangers.

By 1982, sales were soaring. Over two million Intellivision consoles had been sold by the end of the year, earning
Mattel a $100,000,000 profit. Third-party Atari developers Activision, and Imagic began releasing games for the
Intellivision, as did hardware rivals Atari and Coleco. Mattel created M Network branded games for Atari and
Coleco's systems. The most popular titles sold over a million units each. The Intellivision was also introduced in
Japan by Bandai.

The original 5-person Mattel game development team had grown to 110 people under now-Vice President Baum,

while Daglow led Intellivision development and top engineer Minkoff directed all work on all other platforms.

Keyboard Component

Intellivision's packaging and promotional materials, as well as television commercials, promised that with the
addition of a soon-to-be-available accessory called the "Keyboard Component", originally portrayed in TV ads as a
larger box with an opening in the top that the Intellivision fit into. This would turn the Intellivision into a

fully-functional home computer system.

The unit would bring the system's available RAM up to a full 64K, a large amount for the time, and would have
provided both a built-in cassette drive for data storage and a connection for an optional 40-column thermal printer.
The cassette drive would be able to provide both data storage and an audio track simultaneously, allowing for
interactive audio recording and playback under computer control, and a secondary 6502 microprocessor inside the
Keyboard Component would be programmed to handle all of these extra capabilities independently of the
Intellivision's CP1610 CPU. The unit would even provide an extra cartridge slot, allowing the original Intellivision

to remain permanently docked with the Keyboard Component while still being able to play standard game cartridges.

Unfortunately, while the Keyboard Component was an ambitious piece of engineering for its time, it suffered from
reliability problems and proved to be expensive to produce. Originally slated to be available in 1981, the Keyboard
Component was repeatedly delayed as the engineers tried to find ways to overcome the reliability issues and reduce

manufacturing costs.

The Keyboard Component's repeated delays became so notorious around Mattel headquarters that comedian Jay
Leno, when performing at Mattel's 1981 Christmas party, got his biggest titter of the evening with the line: "You
know what the three big lies are, don't you? 'The check is in the mail,' Tl still respect you in the morning,' and "The

Keyboard will be out in spring.”'[5 ]

Complaints from consumers who had chosen to buy the Intellivision specifically on the promise of a "Coming
Soon!" personal-computer upgrade that seemed as if it would never materialize eventually caught the attention of the
Federal Trade Commission (FTC), who started investigating Mattel Electronics for fraud and false advertising.

Mattel said that the Keyboard Component was a real product still being test-marketed and even released a small
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number of Keyboard Components to a handful of retail stores, along with a handful of software titles in order to
support this claim. The FTC eventually ordered Mattel to pay a $10,000/day fine until the promised computer
upgrade was in full retail distribution. To protect themselves from the ongoing fines, the Keyboard Component was

officially canceled in the fall of 1982 and the Entertainment Computer System (ECS) module offered up in its place.

While approximately four thousand Keyboard Components were manufactured before the module was canceled and
recalled, it is not clear how many of them actually found their way into the hands of Intellivision customers. Today,
very few of them still exist; when the Keyboard Component was officially canceled, part of Mattel's settlement with
the FTC involved offering to buy back all of the existing Keyboard Components from dissatisfied customers. Any
customer who opted to keep theirs was required to sign a waiver indicating their understanding that no more
software would be written for the system and which absolved Intellivision of any future responsibility for technical
support.m] Several of the units were later used by Mattel Electronics engineers when it was discovered that, with a
few minor modifications, a Keyboard Component could be used as an Intellivision software-development system in

place of the original hand-built development boards.

The Keyboard Component debacle was ranked as #11 on GameSpy's 25 Dumbest Moments in Gaming.m

Entertainment Computer System (ECS)

In mid-1981, Mattel's upper management was becoming concerned that the Keyboard Component division would
never be able to produce a sellable product. As a result, Mattel Electronics set up a competing internal engineering
team whose stated mission was to produce an inexpensive add-on called the BASIC Development System, or BDS,

to be sold as an educational device to introduce kids to the concepts of computer programming.

The rival BDS engineering group, who had to keep the project's real purpose a secret among themselves, fearing that
if David Chandler, the head of the Keyboard Component team, found out about it he would use his influence to get
the project killed, eventually came up with a much less expensive alternative. Originally dubbed the Lucky, from
LUCKI: Low User-Cost Keyboard Interface, it lacked many of the sophisticated features envisioned for the original
Keyboard Component. Gone, for example, was the full 64K of RAM and the secondary 6502 CPU; instead, the ECS
offered a mere 2K RAM expansion, a built-in BASIC that was marginally functional, plus a much-simplified

cassette and thermal-printer interface.

Ultimately, this fulfilled the original promises of turning the Intellivision into a computer, making it possible to write
programs and store them to tape, and interfacing with a printer well enough to allow Mattel to claim that they had
delivered the promised computer upgrade and stop the FTC's mounting fines. It even offered, via an additional
AY-3-8910 sound chip inside the ECS module and an optional 49-key Music Synthesizer keyboard, the possibility of

turning the Intellivision into a multi-voice synthesizer which could be used to play or learn music.

In the fall of 1982, the LUCKI, now renamed the Entertainment Computer System (ECS), was presented at the
annual sales meeting, officially ending the ill-fated Keyboard Component project. A new advertising campaign was
aired in time for the 1982 Christmas season, and the ECS itself was shown to the public at the January 1983
Consumer Electronic Show (CES) in Las Vegas. A few months later, the ECS hit the market, and the FTC agreed to
drop the $10K/day fines.

Unfortunately, by the time the ECS made its retail debut, an internal shake-up at the top levels of Mattel Electronics'
management had caused the company's focus to shift away from hardware add-ons in favor of software, and the ECS
received very little further marketing push. Further hardware developments, including a planned Program
Expander that would have added another 16K of RAM and a more intricate, fully-featured Extended-BASIC to the

system, were halted, and in the end less than a dozen software titles were released for the ECS.
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Intellivoice

In 1982, Mattel introduced a new peripheral for the Intellivision: The Intellivoice, a voice synthesis device which
produces speech when used with certain games. The Intellivoice was original in two respects: not only was this
capability unique to the Intellivision system at the time (although Magnavox soon rolled out a similar device for the
Odyssey?2), but the speech-supporting games written for Intellivoice actually made the speech an integral part of the
gameplay.

Unfortunately, the amount of speech that could be compressed into a 4K or 8K ROM cartridge was limited, and the
system did not sell as well as Mattel had hoped; while the initial orders were as high as 300,000 units for the
Intellivoice module and its initial game-cartridge offerings, interest in future titles dropped rapidly until the fourth
and last Intellivoice title, Tron: Solar Sailer, sold a mere 90,000 units. A fifth game, a children's title called Magic

Carousel, was shelved, and in August 1983 the Intellivoice system was quietly phased out.
The four titles available for the Intellivoice system, in order of their release, were:

e Space Spartans
*  Bomb Squad
e B-17 Bomber

e Tron: Solar Sailer

A fifth title, Intellivision World Series Major League Baseball, developed as part of the Entertainment Computer
System series, also supports the Intellivoice if both the ECS and Intellivoice are connected concurrently. Unlike the
Intellivoice-specific games, however, World Series Major League Baseball is also playable without the Intellivoice
module (but not without the ECS.)

Intellivision I1

In addition to the ECS module, 1983 also
saw the introduction of a redesigned
model, called the Intellivision II
(featuring detachable controllers and
sleeker case), the System Changer
(which played Atari 2600 games on the
Intellivision II), and a music keyboard
add-on for the ECS.

Like the ECS, Intellivision II was
designed first and foremost to be
inexpensive to manufacture. Among
other things, the raised bubble keypad of

the original hand controller was replaced

by a flat membrane keyboard surface.

However, because many Intellivision Intellivision II featuring the game BurgerTime and the voice synthesis module.

games had been designed for users to

play by feeling the buttons without looking down, some of these games were far less playable on Intellivision II.

Instead of an internal power supply like the original system had, the Intellivision II would use an external AC
adapter. Its main drawback, however, was that it was a non-standard power supply — running on 16.2V — meant
that if the AC adapter was lost or damaged, the system could be rendered useless, as replacement power supplies for
that particular voltage requirement were not readily available. It is unknown whether Intellivision II AC adapters

were sold separately.
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Mattel also changed the Intellivision II's internal ROM program (called the EXEC) in an attempt to lock out
unlicensed 3rd party titles. To make room for the lock-out code while retaining compatibility with existing titles,
some portions of the EXEC code were moved in a way that changed their timing. While most games were
unaffected, a couple of the more popular titles, Shark! Shark!, and Space Spartans, had certain sound effects that the
Intellivision II reproduced differently than intended, although the games remained playable. Electric Company Word
Fun did not run at all and INTV's later release Super Pro Football has minor display glitches at the start, both due to
the modified EXEC.! Mattel's attempt to lock out competitors' software titles was only temporarily successful, as

the 3rd-party game manufacturers quickly figured out how to get around it.

Competition and market crash
See also: Video game crash of 1983

Amid the flurry of new hardware, there was trouble for the Intellivision. New game systems (ColecoVision, Emerson
Arcadia 2001, Atari 5200, and Vectrex, all in 1982) were further subdividing the market, and the video game crash
began to put pressure on the entire industry. The Intellivision team rushed to finish a major new round of games,
including BurgerTime and the ultra-secret 3D glasses game Hover Force. Although Burgertime was a popular game
on the Intellivision and was programmed by Blue Sky Ranger Ray Kaestner in record time, the five-month
manufacturing cycle meant that the game did not appear until the late spring of 1983, after the video game crash had

severely damaged game sales.

In the spring of 1983, Mattel went from aggressively hiring game programmers to laying them off within a two-week
period. By August, there were massive layoffs, and the price of the Intellivision II (which launched at $150 earlier
that year) was lowered to $69. Mattel Electronics posted a $300 million loss. Early in 1984, the division was closed

— the first high-profile victim of the crash.

Intellivision game sales continued when a liquidator purchased all rights to the Intellivision and its software from
Mattel, as well as all remaining inventory. After much of the existing software inventory had been sold, former
Mattel Marketing executive Terry Valeski bought all rights to Intellivision and started a new venture. The new
company, INTV Corp., continued to sell old stock via retail and mail order. When the old stock of Intellivision II
consoles ran out, they introduced a new console dubbed INTV III. This unit was actually a cosmetic rebadge of the
original Intellivision console (this unit was later renamed the Super Pro System.) In addition to manufacturing new
consoles, INTV Corp. also continued to develop new games, releasing a few new titles each year. Eventually, the

system was discontinued in 1991.

Intellivision games became readily available again when Keith Robinson, an early Intellivision programmer
responsible for the game TRON: Solar Sailer 1 purchased the software rights and founded a new company,
Intellivision Productions. As a result, games originally designed for the Intellivision are available on PCs and
modern-day consoles including the PlayStation 2, Xbox and Nintendo GameCube in the Intellivision Lives! package,
though all are now out of print at retail (though the Xbox version is available for purchase as a downloadable game
through Xbox Live Game Marketplace's Xbox Originals service for the Xbox 360). A newer version of the
Intellivision Lives! game is in development for the Nintendo DS. A small number of licensed Intellivision games are
available through the GameTap subscription gaming service. Also, several LCD handheld and direct-to-TV games
have been released in recent years.

VHI1 Classic and MTV Networks released Intellivision games to Ipad and Iphone. Six classics, such as Thin Ice and

Astromash were introduced to be played with the touch functions of both systems, for $0.99 per game.
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Reviews and game guides
Ken Uston published Ken Uston's Guide to Buying and Beating the Home Video Games in 1982 as a guide to

potential buyers of console systems/cartridges, as well as a brief strategy guide to numerous cartridge games then in
existence. He described Intellivision as "the most mechanically reliable of the systems... The controller (used during
"many hours of experimentation") worked with perfect consistency. The unit never had overheating problems, nor
were loose wires or other connections encountered." However, Uston rated the controls and control system as "below
average" and the worst of the consoles he tested (including Atari 2600, Magnavox Odyssey?, Astrovision and
Fairchild Channel F).""!

Jeff Rovin lists Intellivision as one of the seven major suppliers of videogames in 1982, and mentions it as "the
unchallenged king of graphics”, however stating that the controllers can be "difficult to operate", the fact that if a
controller breaks the entire unit must be shipped off for repairs (since they did not detach at first), and that the

overlays "are sometimes so stubborn as to tempt one's patience".[lo]

Innovations

 Intellivision can be considered the first 16-bit game console, as the registers in the microprocessor, where the
mathematical logic is processed, are 16 bits wide.

* The Intellivision was also the first system to feature downloadable games. Although, without a storage device the
games vanished once the machine was turned off. In 1981, General Instrument teamed up with Mattel to roll out
the PlayCable, a device that allowed the downloading of Intellivision games via cable TV.

* Intellivision was the first game console to provide real-time human and robot voices in the middle of gameplay,
courtesy of the IntelliVoice module. The voice chip used, the SP0256 Orator, was developed jointly by Mattel and

General Instrument.!!!

 Intellivision was the first console to feature a controller with a directional pad that allowed 16 directions. The
disc-shaped pad allowed players to control action without lifting the thumb and was considered by many
Intellivision users to be a useful innovation. However, the ergonomics of the "action" buttons on the side of the
controller were poor, and the disc-pad was perceived by potential buyers as unfamiliar. Along with cost, this was
one of the factors in making the Intellivision less popular than the Atari 2600. However, it is interesting to note
that the method of controlling movement on the Intellivision, with the thumb, is emulated in many subsequent
video game controllers. The joystick-style controller, as seen on the VCS, has not been widely emulated on later
consoles. A third-party joystick attachment was available by around 1984, that was installed by opening the
controller and fitting the paddle over the disc. A flange around the hollow plastic conical joystick held it in
securely when the controller's upper cover was replaced; and a much easier joystick control was the result. The
Joystick was about three inches in height; it could not be gripped by the entire hand.

* The Intellivision was also the first game console or home computer to offer a musical synthesizer keyboard. The
Music Synthesizer keyboard was designed as a secondary add-on for the ECS, and was intended to lead to a series
of music-oriented software titles for both educational and entertainment purposes, but only one title, Melody
Blaster, was ever released.

* Intellivision was also the first console to have a complete built-in character font. While Odyssey 2 had a limited
character font (uppercase alphabet, numerals, and some other characters), Intellivision's system font had complete
upper- and lowercase alphabets, numerals, and almost all of the punctuation and symbols found on standard
computer keyboards.

* Intellivision was also the first console to have a dial-up modem add-on module (known as PlayCable).
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Technical specifications

* General Instrument CP1610 16-bit microprocessor CPU running at 894.886 kHz (i.e., slightly less than 1 MHz)
* 1456 bytes of RAM:

e 240 x 8-bit Scratchpad Memory
e 352 x 16-bit (704 bytes) System Memory
* 512 x 8-bit Graphics RAM

* 7168 bytes of ROM:

* 4096 x 10-bit (5120 bytes) Executive ROM

* 2048 x 8-bit Graphics ROM
* 159 pixels wide by 96 pixels high (159x192 display on a TV screen, scanlines being doubled)
* 16 color palette, all of which can be on the screen at once

» 8 sprites. Hardware supports the following features per-sprite:

* Size selection: 8x8 or 8x16

» Stretching: Horizontal (1x or 2x) and vertical (1x, 2x, 4x or 8x)

* Mirroring: Horizontal and vertical

» Collision detection: Sprite to sprite, sprite to background, and sprite to screen border
* Priority: Selects whether sprite appears in front of or behind background.

* three channel sound, with one noise generator (audio chip: General Instrument AY-3-8910)

Game controller

The Intellivision controller featured:

* 12-button numeric keypad (0-9, Clear, and Enter)

* Four side-located action buttons (where the top two are actually
electronically the same, giving three distinct buttons)

* A directional disk, capable of detecting 16 directions of movement

* Laminated overlays that would slide into place as an extra layer on the

keypad to show game-specific key functions

The Intellivision console could detect the user pressing either the directional
disk or a number on the keypad, but not both at the same time on the same
controller. Some action games, such as Tron Deadly Discs and Night Stalker,

used the disk to move and the numeric keypad to fire weapons, meaning

players had to stop running momentarily in order to fire. However, since these
games would accept input from either controller, players could avoid this The original Intellivision controller.
disadvantage by holding one controller in each hand, with one hand operating

one controller's directional disk, and with the other hand operating the numeric keypad on the other controller. This

allowed continuous movement while firing.

Fans of the game console recall that an overuse injury was possible when playing for extended periods of time due to
the pressure needed to use the keypad and especially the side buttons. This was a phenomenon similar to BlackBerry
Thumb today. The problem was worsened significantly when the cost-reduced Intellivision II changed from solid
rubber side buttons to plastic ones with a hollow center, leaving a rectangular imprint on players' thumbs and causing
pain after even short periods of play. The change was apparently made to fractionally reduce the materials cost of the
units, and was never play-tested for usability due to the rush to bring the system to market in the early days of the

North American video game crash of 1983.

Despite the problems many consumers had with the controller, its design was briefly very influential; between the

Intellivision's launch and the crash of 1983, three of the five new consoles released featured numeric keypads, like
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the Intellivision's; four of the five had fire buttons on the sides like the Intellivision's; two used analog joysticks to
best the Intellivision's 16-way movement, and a third (the Colecovision) had a short joystick whose top is
cosmetically similar to the Intellivision's directional disc. However, most of these innovations disappeared after the

crash of 1983, and were not seen again until the mid 90s.

The controller was ranked the fourth worst video game controller by IGN editor Craig Harris.['?!

See also

¢ List of Intellivision games
* TV POWWW (interactive TV game show that used Intellivision)
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Atari 5200

Manufacturer Atari Inc.
Type Video game console
Generation Second generation

Retail availability | November 1982 (United States/Canada)

Discontinued May 1984
Media ROM cartridge
CPU MOS 6502C @ 1.79 MHz
Controller input | Joystick
Trak-Ball
Predecessor Atari 2600
Successor Atari 7800

The Atari 5200 SuperSystem, or simply
the Atari 5200, is a video game console that
was introduced in 1982 by Atari Inc. as a
higher end complimentary console for the
popular Atari 2600. U1 The 5200 was
created to compete with the Intellivision, but
wound up more directly competing with the

ColecoVision shortly after its release.

The 5200 was based on Atari Inc.'s existing
400/800 computers and the internal
hardware was almost identical, although
software was not directly compatible

between the two systems. The 5200's

controllers feature an analog joystick and a

Atari 5200 system with controller, game cartridges and packaging

numeric keypad along with start, pause and
reset buttons. The 360-degree non-centering

joystick was touted as offering more control than the four-position joystick controller offered with the Atari 2600.

In August of 2009, video game website IGN placed the 5200 23rd out of the 25 greatest video game consoles of all

time. 21
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Hardware

Much of the technology in the Atari 8-bit family of home computer systems were originally developed as a
second-generation games console intended to replace the 2600. However, as the system was reaching completion,
the personal computer revolution was starting with the release of machines like the Commodore PET, TRS-80 and
Apple II. These machines were similar in technological terms to the 2600, but sold for much higher prices with
associated higher profit margins. Atari's management decided to enter this market, and the new technology was
repackaged into the Atari 400 and 800, hitting the market in 1979.

In the early 1980s a second wave of games consoles came to market, notably the Intellivision and numerous other
announcements and releases. Being behind the technological curve was not entirely surprising; the chipset used in
the 400 and 800 was designed because they were aware the 2600 would be obsolete by the 1980 time frame. What
was surprising was the sudden entry into the market of new competition, whose machines quickly cut off the sales of
the 2600. Atari decided to re-enter the games market with a design that closely matched their original 1978
specifications. In its prototype stage, the Atari 5200 was originally called the "Atari Video System X - Advanced
Video Computer System", and was codenamed "Pam" after a female employee at Atari Inc. It is also rumored that
PAM actually stood for "Personal Arcade Machine", as the majority of games for the system ended up being arcade
conversions. Actual working Atari Video System X machines, whose hardware is 100% identical to the Atari 5200 do

exist, but they are extremely rare.”!

The initial 1982 release of the system featured four controller ports, where nearly all other systems of the day had
only two ports. The 5200 also featured a revolutionary new controller with an analog joystick, numeric keypad, two
fire buttons on both sides of the controller and game function keys for Start, Pause, and Reset. The 5200 also
featured the innovation of the first automatic TV switchbox, allowing it to automatically switch from regular TV
viewing to the game system signal when the system was activated. Previous RF adapters required the user to slide a
switch on the adapter by hand. This unique RF box was also where the power supply connected in a unique dual
power/television signal setup similar to the RCA Studio II's. A single cable coming out of the 5200 plugged into the

switch box and was used for both electricity and the television signal.

The 1983 revision of the Atari 5200 has two controller ports instead of four, and a change back to the more
conventional separate power supply and standard non-autoswitching RF switch. It also has changes in the cartridge
port address lines to allow for the Atari 2600 adapter released that year. While the adapter was only made to work on
the two-port version, modifications can be made to the four-port to make it line-compatible. In fact, towards the end
of the four-port model's production run, there were a limited number of consoles produced which included these

modifications. These consoles can be identified by an asterisk in their serial number.

Controllers

The controller prototypes used in the electrical development lab used a yoke and gimbal mechanism that came from
an RC airplane controller kit. This simple design gave very nice smooth linear control and was highly reliable. The
production controllers were quite different and a great disappointment to the electrical and software development
teams. The design of the analog joystick, which used a weak rubber boot rather than springs to provide centering,
proved to be ungainly and unreliable. They ultimately alienated consumers and quickly became the Achilles' heel of
the system because of their combination of an overly complex mechanical design with a very low-cost internal flex
circuit system. Another major flaw of the controllers was that the design did not translate into a linear acceleration
from the center through the arc of the stick travel. The controllers did, however, include a pause button. Various third

party replacement joysticks were also released, including those made by Wico.

Atari Inc. released the Pro-Line Trak-Ball controller for the system, which was used primarily for gaming titles such
as Centipede or Defender. A paddle controller and an updated self-centering version of the original controller”!

were also in development, but never made it to market.
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The primary controller was ranked the 10th worst video game controller by IGN editor Craig Harris.[®!

Internal differences between the 5200 and the 400/800

Although the Atari 5200's internal design was extensively based on that of the 400/800 home computers, the

differences were sufficient that games designed for one would not run directly on the other.
One of the most obvious differences was the 5200's lack of a keyboard. However, there were several others:

* The 400/800's 10 KB operating system was replaced with a simpler 2 KB BIOS, of which 1 KB is the built-in

character set.”)

* A number of important registers, such as those of the GTIA and POKEY chips appear at different memory

locations.!”!

» The purpose of some registers changed slightly on the 5200.71

* The 5200's analog joysticks required different input handling to the traditional digital joystick input on the
400/800. (However, the 5200 reassigned/rewired two of the 400/800's existing analog paddle registers for each

bi-directional analog joystick input).m

Atari Corp.'s later XE Games System revisited the idea of a console based on the 400/800 hardware. However, as
this was essentially just a 65XE computer with a detachable keyboard, it was able to run most of the home computer

titles directly.

Market failure

The Atari 5200 is said to have suffered from its software incompatibility with the Atari 2600. However, an adapter
was released in 1983, along with a revision allowing it to play all Atari 2600 games. Since
"backwards-compatibility" was not a pressing concern with gamers who were attracted to the 5200's promise of
better resolution graphics and improved sound, it is unlikely this played a huge role in the 5200's perceived failure in

the market.

What many consider to be of larger concern to gamers at the time was the pack-in game, "Super-Breakout".
Unfortunately, this was not a title that could draw mass appeal in the same way Donkey Kong did for the
Colecovision. Where "Donkey Kong" showed off the graphics and sound capabilities of the Colecovision,
"Super-Breakout" had the opposite effect, and is very likely the largest culprit to the 5200's under performance in the

market.

Another problem was the lack of attention that Atari Inc. gave to the console; most of its resources went to the
already over-saturated Atari 2600. It faced an uphill battle competing with the ColecoVision's head-start and a
faltering video game market.

At one point during the 5200's lifespan, Atari Inc. planned on developing a smaller cost-reduced version of the Atari
5200, which would have gotten rid of the controller storage bin. Code-named the "Atari 5100" (a.k.a. "Atari 5200
Jr."), only a few fully working prototype Atari 5100s were made before the project was canceled.!®

On May 21, 1984, during a press conference at which the Atari 7800 was introduced, company executives revealed

that the 5200 had been discontinued.””! Total sales of the 5200 were reportedly in excess of 1 million units. 1!
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Technical specifications

¢ CPU: Custom MOS 6502C @ 1.79 MHz (not a 65c02).

* Support Hardware: 2 custom VLSI chips

e Maximum Screen Resolution: 320x192 resolution, 16 (out of 256) on-screen colors per scan line. Palette can be
changed at every scan line using ANTIC display list interrupts, allowing all 256 colors to be displayed at once.

* Graphics: ANTIC and GTTIA

* Sound: 4-channel sound via the POKEY chip which also handles keyboard scanning, serial I/O, high resolution
interrupt capable timers (single cycle accurate), and random number generation.

+ RAM: 16 kB!

* ROM:

* 2 KB on-board BIOS for system startup and interrupt routing.
* 32 KB ROM window for standard game cartridges, expandable using bank switching techniques.
* Physical Size: 13" x 15" x 4.25"

Launch titles

e Super Breakout

¢ Galaxian

* Space Invaders

* Asteroids (Prototype)

See also

* History of Atari
» List of Atari 5200 games
* Atari 8-bit family
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[10] Schrage, Michael (1984-05-22), "Atari Introduces Game In Attempt for Survival", Washington Post: C3, "The company has stopped
producing its 5200 SuperSystem games player, more than 1 million of which were sold."

External links
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Vectrex

VECTHRIEN

Manufacturer Smith Engineering
Type Video game console
Generation Second generation

Retail availability | | NA o000 660

« EUMay 1983
« " June 1983

Media ROM cartridge

CPU Motorola MC68A09 @ 1.5 MHz

Controller input | Two

The Vectrex is a vector display-based video game console that was developed by Western Technologies/Smith
Engineering. It was licensed and distributed first by General Consumer Electric (GCE), and then by Milton Bradley
Company after their purchase of GCE. It was released in November 1982 at a retail price of $199 ($430
compensated for inflation!"! ); as Milton Bradley took over international marketing the price dropped to $150 and
then $100 shortly before the video game crash of 1983.12) The Vectrex exited the market in early 1984.

Unlike other non-portable video game consoles, which connected to televisions and rendered raster graphics, the
Vectrex has an integrated vector monitor which displays vector graphics. The monochrome Vectrex uses plastic
screen overlays to generate color and various static graphics and decorations. At the time, many of the most popular
arcade games used vector displays, and GCE was looking to set themselves apart from the pack by selling
high-quality versions of games such as Space Wars and Armor Attack.

Vectrex comes with a built in game, the Asteroids-like Minestorm, which some claim was reason enough to buy a

Vectrex systemm . Two peripherals were also available for the Vectrex, a light pen and a 3D imager.
The Vectrex was also released in Japan under the name Bandai Vectrex Kousokusen.

While it is a mainstay of disc-based console systems today, the Vectrex was part of the first generation of console

systems to feature a boot screen, which also included the Atari 5200 and Colecovision.m

System features and innovations

The Vectrex was the first system to offer a 3D peripheral (the Vectrex 3D Imager), predating the Sega Master
System's SegaScope 3D by about four years.[s] Also, early units have a very audible "buzzing" from the built-in
speaker that reacts to the graphics generated on screen. This is due to a lack of shielding between the built-in CRT
and the speaker wiring and was eventually resolved in later production models. This idiosyncrasy has become a

familiar characteristic of the machine.
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Several companies offered or included Vectrex software in their products or promotions. The liquor company Mr.
Boston gave out a limited number of customized cartridges of Clean Sweep. The box had a Mr. Boston sticker on it.
The overlay was basically the regular Clean Sweep overlay with the Mr. Boston name, logo, and copyright info

running up either side. The game itself had custom text, and the player controlled a top hat rather than a vacuum.

Some of the Vectrex's games feature unusual qualities or innovations, and new games are still being produced today
by homebrew video game programmers.

The game built into the Vectrex, Minestorm, would crash at level 13. However, on some machines the game would
continue much farther, with levels containing very unusual characteristics. The game would come to an ultimate end
at its highest level, in which more mines were laid than would hatch. Consumers who complained to the company
about the crash at the 13th level received a replacement cartridge in the mail. Entitled MineStorm 11, it was the fixed
version of the Vectrex's built in game. However, not many wrote to the company about it due to no advertisement of

any sort, making MineStorm II one of the rarest cartridges for the Vectrex system.

Many critics (of the few who have commented on the system at all) believe that the system had a lot going for it, but
merely was at the wrong place at the wrong time, due to it being released just prior to the North American Video
Game Crash of 1983. These critics praise the system's durability (holding up surprisingly well, even to the present
day), astounding library of games (considering how few games were actually released for the system), and a

controller that was very well designed for its time.[®!

Technical specifications

Circuit Board

e CPU : Motorola 68A09 @ 1.5 MHz
* RAM: 1 KB (two 4-bit 2114 chips)
* ROM: 8 KB (one 8-bit 2363 chip)

Sound
¢ Sound: General Instrument AY-3-8912

e 3" electrodynamic paper cone speaker

Display

The cathode ray tube is a Samsung model 240RB40 monochrome unit measuring 9 x 11 inches, displaying a picture
of 240 mm diagonal; it is an off-the-shelf picture tube manufactured for small black/white television sets. A vector
CRT display such as the one in the Vectrex does not require a special tube, and differs from standard raster-based
television sets only in the control circuits. Rather than use sawtooth waves to direct the internal electron beam in a
raster pattern, digital-to-analog converters drive the horizontal and vertical deflection electromagnets. Those
deflection electromagnets are wound on a standard yoke used in television sets, and the high-voltage transformer and
is also an off-the-shelf TV component. Such use of existing television technology was already established by arcade

games such as Asteroids.
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3D Imager

The 3-D imager spins a disk which is half black and half colored bands that radiate from the center (usually red,
green and blue) between the viewer's eyes and the Vectrex screen. The Vectrex is synchronized to the rotation of the
disk (or vice versa) and draws vectors corresponding to a particular color and/or a particular eye. Therefore only one

eye will see the vectrex screen and its associated images (or color) at any one time while the other will see nothing.

A single object that does not lie on the plane of the monitor (i.e., in front of or into the monitor) is drawn at least
twice to provide information for each eye. The distance between the duplicate images and whether the right eye
image or the left eye image is drawn first will determine where the object will appear to "be" in 3-D space. The 3-D
illusion is also enhanced by adjusting the brightness of the object (dimming objects in the background). Spinning the
disk at a high enough speed will fool the viewer's eyes/brain into thinking that the multiple images it is seeing are
two different views of the same object. This creates the impression of 3-D and color. The same 3-D effect is in fact

possible with raster or film-projection images, and the shutter glasses used in some 3-D theaters and virtual reality

theme park rides work on the same principle.

See also

List of commercial failures in video gaming

List of Vectrex games
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External links

Vectrex Resource Center (http://www.losgatoscollectibles.com/vectrex/)

Vectrex Portal (http://www.vectrex.com)
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Arcadia 2001

Manufacturer Emerson Radio Corp
Type Video game console
Generation Second generation

Retail availability 1982[1]

Media ROM cartridge

CPU Signetics 2650 @ 3.58 MHz

The Arcadia 2001 is a second-generation 8-bit console released by Emerson Radio Corp. The game library was
composed of 51 unique games and about 10 variations. The graphic quality is similar to that of the Intellivision and
the Odyssey?2.

The Arcadia was not named after the company of the same name. Arcadia Corporation, manufacturer of the 2600
supercharger, was sued by Emerson for trademark infringement. Arcadia Corporation then changed its name to
Starpath.m Emerson licensed the Arcadia 2001 worldwide, and over 30 Arcadia clones exist.

Description

The Arcadia is much smaller than its contemporary competitors and is powered by a standard 12-volt power supply
so it can be used in a boat or a vehicle. This portability feature, however, requires a portable television, which was
extremely rare in the early 1980s. It also has two outputs (or inputs) headphone jacks on the back of the unit, on the

far left and far right sides.

The system came with two Intellivision-style control pads, but with a lighter touch on the side 'fire' buttons. The
control pads have screw holes in their centers, so that one could transform them into a joystick, as with the later Sega
Master System's controller. Most games came with mylar overlays which could be applied to the controllers. The

console itself had five buttons: power, start, reset, option, and select.

There are at least three different types of cartridge case styles and artwork, with variations on each. Emerson-family
carts come in two different lengths of black plastic cases; the short style is similar to Atari 2600 carts in overall size.
This family uses a unique "sketch" type of picture label. MPT-03 family cart cases (see below) resemble Super NES
carts in size and shape, except that they are molded in brown plastic. Their labels look much more modern and
stylized, with only a minimal picture on each. There is also a family of what seems pirate carts, that look nothing like

the others in shape, size or label artwork. The different labeled versions, however, all used the same cartridges.
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Market Failure

The Emerson version of the console was essentially considered dead on arrival in the USA. The system came out at

nearly the same time as the Atari 5200 and the ColecoVision were released. In addition, Atari's use of exclusive

rights to many games made it virtually impossible for Emerson to get popular games to the console.

Emerson actually created many popular arcade titles including Pac-Man, Galaxian and Defender for the Arcadia and
had them manufactured. However, Atari started to sue its competitor companies for releasing games to which it had

exclusive-rights agreements and Emerson was left with thousands of manufactured games that could no longer be

sold.

Variants

The Arcadia 2001 was licensed to many different companies and sold under different names. However, not all

consoles are compatible due to differences in cart slots and cases.

Name Manufacturer Country | Compatibility family
Advision Home Arcade Advision I I Emerson console
Arcadia Bandai ) Emerson console
Arcadia 2001 Emerson B= Emerson console
Cosmos Tele-Computer : Emerson console
Dynavision Morning-Sun Commerce | @ MPT-03 console
Ekusera PIC. ) MPT-03 console
Hanimex MPT-03 Hanimex 1l MPT-03 console
HMG-2650 Hanimex - Emerson console
Home Arcade Centre Hanimex I I Emerson console

Intelligent Game MPT-03

Intelligent Game

MPT-03 console

=

Intercord XL 2000 System Intercord - Emerson console
Intervision 2001 Intervision u Ormatu console
ITMC MPT-03 ITMC 1l MPT-03 console
Leisure-Vision Leisure-Dynamics [ B4 | Emerson console
Leonardo GiG Electronics 11 Emerson console
Ormatu 2001 Ormatu Electronics BV | Ormatu console
Palladium Video Computer Game Neckermann - Palladium console
Polybrain Video Computer Game Polybrain - Palladium console
Poppy MPT-03 Tele Computer Spiel Poppy - MPT-03 console
Prestige Video Computer Game MPT-03 | Prestige I I MPT-03 console
Robdajet MPT-03 u MPT-03 console
Rowtron 2000 Rowtron si= MPT-03 console
Schmid TVG-2000 Schmid - Emerson console
Sheen Home Video Centre 2001 Sheen = Ormatu console
Soundic MPT-03 Soundic e MPT-03 console
Tele Brain Mr. Altus - Palladium console
Tele-Fever Tchibo - Emerson console
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Tempest MPT-03 Tempest aF MPT-03 console
Tobby MPT-03 Tobby Tobby MPT-03 console
Trakton Computer Video Game Trakton [ Palladium console
Tryom Video Game Center Tryom = MPT-03 console
Tunix Home Arcade Monaco Leisure n Emerson console
UVI Compu-Game Orbit Electronics Orbit console
Video Master Grandstand Orbit console

Technical specifications

Main Processor: Signetics 2650 CPU running @ 3.58 MHz

* Some variants run a Signetics 2650A

RAM: 512 bytes

ROM: None

Video Display: 128 x 208 / 128 x 104, 8 Colours

Video Display Controller: Signetics 2637 UVI

Sound: Single Channel "Beeper" + Single Channel "Noise"
Hardware Sprites: 4 independent, single color

Controllers: 2 x 2 way

Keypads: 2 x 12 button (more buttons on some variants)

Games

Many of the games for the Arcadia 2001 are ports of lesser-known arcade games such as Route 16 and Jungler.

3-D Bowling - a Bowling game released for the Arcadia by Emerson Radio Corp. in 1982.

3-D Raceway - 3D Raceway

3-D Soccer - a Soccer game released by Emerson Radio Corp. for the Arcadia in 1982.

Alien Invaders - is a Shoot-'Em-Up game released by Emerson Radio Corp. for the Arcadia in

1982.

Astro Invader

American Football - is a Football game released by Emerson Radio Corp. for the Arcadia in 1982.

Baseball

Brain Quiz
Breakaway
Capture

Cat Trax

Crazy Gobbler
Crazy Climber (unreleased)
Escape

Funky Fish
Galaxian

Grand Prix 3-D
Grand Slam Tennis
Hobo

Home Squadron

Jump Bug

Jungler

Kidou Senshi Gundamu (only in

Japan)
Math Logic
Missile War

Ocean Battle
Pleiades
RD2 Tank
Red Clash

Robot Killer (clone of Berzerk)

Route 16
Soccer

Space Attack
Space Chess
Space Mission
Space Raiders
Space Squadron
Space Vultures
Spiders

Star Chess
Super Bug
Super Gobbler
Tanks A Lot
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e The End
e Turtles/Turpin

Emulation

¢ WinArcadia and AmiArcadia emulators [3].

« The Emerson Arcadia 2001 Emulator ! The first (DOS) emulator.
* MESS: Multiple Emulator Super System. 4]
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ISBN 3-00-015359-4.
[2] The Dot Eaters - Player4 Stage3 - Classic Video Game History (http://www.emuunlim.com/doteaters/play4sta3.htm)

External links

* Emerson Arcadia 2001 Central (http://amigan.yatho.com).

* Emerson Arcadia 2001 Gaming Guide (http://amigan. lemu.net/agg/).

* The Dot Eaters entry (http://www.thedoteaters.com/p3_stage5.php) on the Arcadia 2001.

*  www.old-computers.com (http://www.old-computers.com/museum/computer.asp?st=2&c=835) Emerson
Arcadia 2001 museum entry.

* www.old-computers.com (http://www.old-computers.com/magazine/view.asp?r=2&a=8) Article about
Arcadia 2001 and "clones".

e MESS wiki (http://mess.redump.net/mess:drivers:arcadia:arcadia) Arcadia 2001 documentation and games

snapshots
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ColecoVision

T
A,
.L

Manufacturer Coleco

Type Video game console

Generation Second generation

Retail availability ., Us August 1982
V1982

Discontinued 19841 1]

Media ROM cartridge

CPU Zilog Z80

Controller input

Joystick/Numeric Keypad
Roller Controller

Driving Controller

Super Action Controller

Best-selling game

Donkey Kong (pack-in)

Predecessor

Telstar Arcade (1978)

The ColecoVision is Coleco Industries' second generation home video game console which was released in August
1982. The ColecoVision offered arcade-quality graphics and gaming style, and the means to expand the system's
basic hardware. Released with a catalog of twelve launch titles, with an additional ten games announced for 1982,
approximately 145 titles in total were published as ROM cartridges for the system between 1982 and 19841 River
West Brands currently owns the ColecoVision brand name.!

In 2009, IGN named the ColecoVision their 12th best video game console out of 25.14
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History

Coleco licensed Nintendo's Donkey Kong as the official pack-in cartridge for all ColecoVision consoles, and this
version of the game was well received as a near-perfect arcade port, helping to boost the console's popularity. By
Christmas of 1982, Coleco had sold more than 500,000 units,[5] 6145 part on the strength of its bundled game.m The

ColecoVision's main competitor was the arguably more advanced but less commercially successful Atari 520081 V]

[10]

The ColecoVision was distributed by CBS Electronics outside of the United States, and was branded the CBS
ColecoVision.

Sales quickly passed one million in early 1983,[“] before the video game crash of 1983. By the beginning of 1984,
quarterly sales of the ColecoVision had dramatically decreased.'!

Over the next 18 months, the Coleco company ramped down its video game division, ultimately withdrawing from
the video game market by the end of the summer of 1985.1131 1] The ColecoVision was officially discontinued by
October 1985.[]5] Total sales of the ColecoVision are uncertain but were ultimately in excess of 2 million units, as
sales had reached that number by the spring of 1984,[16] while the console continued to sell modestly up until its

discontinuation the following year.m]

In 1986, Bit Corporation produced a ColecoVision clone called the Dina, which was sold in the United States by

Telegames as the Telegames Personal Arcade.!'8!

Hardware

The main console unit consists of a 14x8x2 inch rectangular plastic case that houses the motherboard, with a
cartridge slot on the right side and connectors for the external power supply and RF jack at the rear. The controllers

connect into plugs in a recessed area on the top of the unit.

The design of the controllers is similar to that of Mattel's Intellivision—the controller is rectangular and consists of a
numeric keypad and a set of side buttons. In place of the circular control disc below the keypad, the Coleco
controller has a short, 1.5-inch joystick. The keypad is designed to accept a thin plastic overlay that maps the keys
for a particular game. Each ColecoVision console shipped with two controllers.

All first-party cartridges and most third-party software titles feature a twelve-second pause before presenting the
game select screen. This delay results from an intentional loop in the console's BIOS to enable on-screen display of
the ColecoVision brand. Companies like Parker Brothers, Activision, and Micro Fun bypassed this loop, which
necessitated embedding portions of the BIOS outside the delay loop, further reducing storage available to actual

game programming.

Technical specifications

* CPU: Zilog Z80A @ 3.58 MHz
* Video processor: Texas Instruments TMS9928A

e 256x192 resolution
e 32 sprites
e 16 colors
* Sound: Texas Instruments SN76489A

* 3 tone generators
* 1 noise generator
* VRAM: 16 KB
* RAM:1KB
» Storage: Cartridge: 8/16/24/32 KB
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Expansion modules

From its introduction, Coleco had touted a
hardware add-on called the Expansion
Module #1 which made the ColecoVision
compatible with the industry-leading Atari

2600. Functionally, this gave the (& ’

ColecoVision the largest software library of ' 11203 : 5
any console of its day. The expansion i &

module prompted legal action from Atari, - - i -

but Atari was unable to stop sales of the ; y i
module because the 2600 could be $ o ; f gpw g e
reproduced with standard parts. Coleco was s . = ' e
also able to design and market the Gemini
game system which was an exact clone of
the 2600, but with combined joystick/paddle

controllers.

Expansion Module #2 is a driving
controller expansion that consists of a
steering wheel, gas pedal and the pack-in
game Turbo. The driving controller is also
compatible with the games Destructor and
Dukes Of Hazzard.

Expansion Module #3, the final hardware
expansion module, was released in the
summer of 1983. Module #3 converts the
ColecoVision into a full-fledged computer

known as the Coleco Adam, complete with

keyboard and digital data pack (DDP) 7 Super Acﬁon Controller

cassette drives. Module #3 was originally

conceived to be the ColecoVision Super Game Module using game wafers as the storage medium. Although Coleco
presented a mock-up of the SGM at the 1983 New York Toy Show, that product was never manufactured. There
were also rumors that Expansion Module #3 was to have incorporated an RCA CED player to store larger amounts
of data.

Coleco prototyped a fourth expansion module intended to provide compatibility with Mattel's Intellivision, but this

was never released.

Two controller expansions were also available. First was the Roller Controller, a trackball packaged with a port of
the arcade game Slither, a Centipede clone and meant to be used with some dedicated games like Victory or to
enhance the gameplay of previously published cartridges which benefitted from its trackball system (like
Wargames). The second was the Super Action Controller Set, resembling a pair of boxing gloves each with
joystick and numeric keypad on top and a series of buttons along the grip. It came with the game Super Action

Baseball and saw later release of the Rocky-inspired Super Action Boxing and a port of Front Line.
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Similarities to other platforms

The ColecoVision contains the same CPU and graphics chip as the MSX and Sega SG-1000/SC-3000, but MSX
contains a different sound chip AY-3-8910. ColecoVision has the same CPU and a sound chip with Sega Master

System, also similar but worse graphics chip. For this reason it is not hard to port games between these systems.

Games

Coleco's software approach was to license arcade games that Atari had not. Realizing that Atari had firm support
from Namco (the creators of Pac-Man and many other hits), Coleco entered into contracts with companies such as
Sega, Konami, and Universal. Given that the ColecoVision could produce near arcade-quality ports, industry

magazines like Electronic Games were unanimous in their enthusiasm over the console.

Some of the more popular games include Donkey Kong (the pack-in), Donkey Kong Junior, Carnival, Lady Bug,
Mouse Trap, and Zaxxon. Coleco also popularized lesser known arcade games, such as Venture, Cosmic Avenger,
and Mr. Do!. In some cases, the console versions were arguably superior to the arcade versions, as seen in Space
Panic. Later Coleco continued adapting newer successful arcade games like Subroc, Time Pilot and Frenzy, the
company also made inferior ports of many of these games for the Atari 2600 and Intellivision, in an effort to broaden

its market.

Compared to arcade ports, the ColecoVision did not offer many games original to the console, though a few notable
releases are Smurf: Rescue in Gargamel's Castle, War Room, Illusions, and Fortune Builder, an early milestone in
the style of SimCity.

Coleco was infamous for its vaporware offerings. An example of such was to be an adaptation of Tunnels and Trolls.
It is not known whether the game's printed screen shots were from an actual prototype or were merely
pre-development illustrations. The ColecoVision's box itself bears several other examples, among them Chess
Challenger, Side Trak, Rip Cord, Horse Racing, and Mr. Turtle.

Legacy

In 1996, programmer Kevin Horton released the first homebrew game for the ColecoVision, a Tetris clone entitled

Kevtris.[lg] (201

In 1997, Telegames released Personal Arcade Vol. 1, a collection of ColecoVision games for Microsoft

[2 [22]

Windows, 1 and a 1998 follow-up, Colecovision Hits Volume One.

In popular culture

The value of the ColecoVision as an 1980s pop culture icon was discussed on VH1's I Love The 80's Strikes Back. (231

Several television series have aired episodes that reference or parody the console: South Park,[24] Family Guy[25] and
Everybody Hates Chris.1%]
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External links

e ColecoVision (http://www.dmoz.org/Games/Video_Games/Console_Platforms/ColecoVision/) at the Open

Directory Project

Bally Astrocade

Manufacturer | Bally

Type Video game console

Generation Second generation

Release date 1977

Media ROM cartridge

CPU Zilog Z80 clocked at 1.789 MHz

Memory RAM: 4k-64k (with external modules) RAM, 8k ROM
Display 160x102 (8 colours), 160x88 (2 colours), 320x204

The Astrocade is an early video game console and simple computer system designed by a team at Midway, the
videogame division of Bally. It was marketed only for a limited time before Bally decided to exit the market. The
rights were later picked up by a third-party company, who re-released it and sold it until around 1983. The Astrocade
is particularly notable for its very powerful graphics capabilities, and for the difficulty in accessing those

capabilities.

History

Originally referred to as the Bally Home Library Computer, it was released in 1977 but available only through
mail order. Delays in the production meant none of the units actually shipped until 1978, and by this time the
machine had been renamed the Bally Professional Arcade. In this form it sold mostly at computer stores and had
little retail exposure (unlike the Atari VCS). In 1979 Bally grew less interested in the arcade market and decided to
sell off their Consumer Products Division, including development and production of the game console.

At about the same time a 3rd party group had been unsuccessfully attempting to bring their own console design to
market as the Astrovision'! . A corporate buyer from Montgomery Ward who was in charge of the Bally system put
the two groups in contact, and a deal was eventually arranged. In 1981 they re-released the unit with the BASIC
cartridge included for free, this time known as the Bally Computer System, and then changed the name again in

1982 to Astrocade. It sold under this name until the video game crash of 1983, and then disappeared around 1985.
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Midway had long been planning to release an expansion system for the unit, known as the ZGRASS-100. The
system was being developed by a group of computer artists at the University of Illinois known as the Circle
Graphics Habitat, along with programmers at Nutting. Midway felt that such a system, in an external box, would
make the Astrocade more interesting to the market. However it was still not ready for release when Bally sold off the
division. A small handful may have been produced as the ZGRASS-32 after the machine was re-released by

Astrovision.

The system, combined into a single box, would eventually be released as the Datamax UV-1. Aimed at the home
computer market while being designed, the machine was now re-targeted as a system for outputting high-quality
graphics to video tape. These were offered for sale some time between 1980 and 1982, but it is unknown how many

were built.

Description

In the late 1970s Midway contracted Dave Nutting Associates to design a video display chip that could be used in all
of their videogame systems, from standup arcade games, to a home computer system. The system Nutting delivered
remains perhaps the most powerful graphics system of the 8-bit generation, and was used in most of Midway's
classic arcade games of the era, including Gorf and Wizard of Wor.

The basic systems were powered by a Zilog Z80 driving the display chip with a RAM buffer in between the two. The
display chip had two modes, a low-resolution mode at 160 x 102, and a high-resolution mode at 320 x 204, both with
2-bits per pixel for four colors. This sort of color/resolution was normally beyond the capabilities of RAM of the era,
which could not read out the data fast enough to keep up with the TV display. The chip used a clever trick to work
around this problem, technically "holding the RAS high", allowing them to read one "line" at a time at very high
speed into a buffer inside the display chip. The line could then be read out to the screen at a more leisurely rate,

while also interfering less with the CPU, which was also trying to use the same memory.

Sadly, on the Astrocade the pins needed to use this "trick" were not connected. Thus the Astrocade system was left
with just the lower resolution 160 x 102 mode. In this mode the system used up 160 x 102 x 2bits = 4080 bytes of
memory to hold the screen. Since the machine had only 4k of RAM, this left very little room left over for the
program's use, which was used for things like holding the score, or game options. The rest of the program would
have to be placed in ROM.

The Astrocade used color registers, or color indirection as it was often referred to then, so the four colors could be
picked from a palette of 256 colors. Color animation was possible by changing the values of the registers, and using
a horizontal blank interrupt you could change them from line to line. An additional set of four color registers could
be "swapped in" at any point along the line, allowing you to create two "halves" of the screen, split vertically.
Originally intended to allow you to easily create a "score area" on the side of the screen, clever programmers used

this feature to emulate 8 color modes.

Unlike the VCS, the Astrocade did not include hardware sprite support. It did, however, include a blitter-like system
and software to drive it. Memory above 0x4000 was dedicated to the display, and memory below that to the ROM. If
a program wrote to the ROM space (normally impossible, it's "read only" after all) the video chip would take the
data, apply a function to it, and then copy the result into the corresponding location in the RAM. Which function to
use was stored in a register in the display chip, and included common instructions like XOR and bit-shift. This
allowed the Astrocade to support any number of "sprites" independent of hardware, with the downside that it was up

to the software to re-draw them when they moved.

The Astrocade was one of the early cartridge-based systems, using cartridges known as Videocades that were
designed to be as close in size and shape as possible to a cassette tape. The unit also included two games built into
the ROM, Gunfight and Checkmate, along with the simple but useful Calculator and a "doodle" program called
Scribbling.
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The Astrocade featured a relatively complex input device incorporating several types of control mechanisms: the
controller was shaped as a pistol-style grip with trigger switch on the front; a small 4-switch/8-way joystick was
placed on top of the grip, and the shaft of the joystick connected to a potentiometer, meaning that the stick could be
rotated to double as a paddle controller. By most reports the controllers were excellent, but had the downside of
breaking frequently.

On the front of the unit was a 24-key "hex-pad" keyboard used for selecting games and options. Most cartridges
included two games, and when they were inserted the machine would reset and display a menu starting with the
programs on the cartridge and then listing the four built-in programs. On the back were a number of ports, including
connectors for power, the controllers, and an expansion port. One oddity was that the top rear of the unit was empty,
and could be opened to store up to 15 cartridges. The system's ability to be upgraded from a Videogame console to
Personal computer along with its library of nearly 30 games in 1982 are some reasons that made it more versatile

than its main competitors, and was listed by Jeff Rovin as one of the seven major video game suppliers[z] .

BASIC

The Astrocade also included a BASIC programming language cartridge, based on Lee Chen Wang's Palo Alto Tiny
BASIC. Supporting BASIC on the system was very difficult, because the display alone used up almost all the
available RAM. The solution to this problem was very complex, yet very clever.

BASIC programs were stored in the video RAM by interleaving every bit of the program along with the display
itself; BASIC used all the even-numbered bits, and the display got the odd-numbered bits. The interpreter would read
out two bytes, drop all the odd-numbered bits, and assemble the results into a single byte of code. This was rendered
invisible by setting two of the colors to be the same as the other two, such that colors 01 and 11 would be the same
(white), so the presence, or lack, of a bit for BASIC had no effect on the screen. Additional memory was scavenged
by using fewer lines vertically, only 88 instead of the full 102. The end result of all this was to manage to squeeze
out 1760 bytes of RAM for BASIC programs. The downside was that most of the graphics system's power was

unavailable.

BASIC was programmed, laboriously, through this keyboard by assigning each of the keys a single command,
number and several alpha characters. These were selected through a set of 4 colored shift keys. This way you simply
typed "WORD"(gold) shift then the "+" key and got GOTO.

ZGRASS

The ZGRASS unit sat under the Astrocade and turned it into a "real" computer, including a full keyboard, a math
co-processor (FPU), 32k of RAM, and a new 32k ROM containing the GRASS programming language (sometimes
referred to as GRAFIX on this machine). The unit also added I/O ports for a cassette and floppy disk, allowing it to
be used with CP/M.

Specifications

Circuit Board and Cartridges

* CPU: Z80, 1.789 MHz

* RAM: 4k (up to 64k with external modules in the expansion port)
* ROM: 8k

* Cart ROM: 8k

* Expansion: 64K total

* Ports: 4 controller, 1 expansion, 1 light pen

* Sound: 3 voices + noise/vibrato effects (played through the TV)
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Video

Resolution: True 160x102 / Basic 160x88 / Expanded RAM 320x204
Colors: True 8* / Basic 2

* The bitmap structure of the Bally actually only allows for 4 color settings. However, through the use of 2 color
palettes and a left/right boundary control byte you could have the left section of screen (this could be the play
field) use 1 set of colors while the right side (this could show information such as lives and score) used an

entirely different set of colors, thus 8 total colors were possible.

Graphic type: Bitmap, 2 plane bitpacked

List of games

280 Zzzap / Dodgem

Amazing Maze / Tic Tac Toe
Artillery Duel

Astro Battle

Bally Pin

Basic (not a game but included for completeness )
Baseball

Basketball

Bingo Math / Speed Math
Bioryhtm

Blackjack / Poker / Acey-Deucy
Blast Droids

Bowling

Checkers / Backgammon
Clowns / Brickyard

Coloring Book

Conan The Barbarian

Cosmic Raiders

Dog Patch

Drag Race / Desert Fox
Football

Galactic Invasion

Galaxian

Grand Prix / Demolition Derby
Gunfighter

ICBM Attack

Incredible Wizard

Letter Match / Spell 'N Score / Crosswords
Machine Language Manager (not a game but included for completeness )
Mazeman

Median

Missile Attack

Ms. CandyMan

Muncher

Music Maker

Panzer Attack / Red Baron
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Pirates Chase
Sea Devil
Seawolf / Missile
Soccer

Solar Conqueror
Space Fortress
Space Invaders
Star Battle
Tornado Baseball / Tennis / Hockey / Handball
Treasure Cove
Wizard of Wor

See also

Atari 2600
Colecovision
Fairchild Channel F

Intellivision

References

[1] http://www.islandnet.com/~kpolsson/vidgame/vid1982.htm Chronology of Video Game Systems by Ken Polsson
[2] The Complete Guide to Conquering Video Games, by Jeff Rovin, Collier Books, 1982

External links

Bally Alley (http://www.ballyalley.com/)
Bally Astrocade text FAQ (http://www.ballyalley.com/fags/bally-astrocade_faq.txt)

The Bally Astrocade entry in Classic Gaming Museum at GameSpy.com (http://gamingmuseum.classicgaming.

gamespy.com/bally.html)
Bally/Astrocade html FAQ (http://www.glankonian.com/~lance/Ballyfaq.html)
Astrocade history at The Dot Eaters (http://www.thedoteaters.com/p3_stage2.php)
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SG-1000

SG-1000
" ;m—
) Computer Video Game
3 =

Manufacturer Sega
Type Video game console
Generation Second generation
Retail availability | ® July 15, 1983

1983

1983

® July, 1984(SG-1000 II)

Media ROM Cartridge, Cassette tape
CPU NEC 780C (clone of Zilog Z80) clocked at 3.579545 MHz for NTSC, 3.546893 MHz for PAL
Memory 2kB RAM, 16kB VRAM
Display 256x192 resolution, 16 colours, 32 on-screen sprites
Successor Sega Mark III/Sega Master System

The SG-1000 (L 2 ¥ — - £ ~

Esuji Sen), which stands for Sega Game 1000, was a cartridge-based video game

console manufactured by Sega. This system marked Sega's first entry into the home video game hardware business,

and while the system was not popularm , it provided the basis for the more successful Sega Master System' ™ .

History

| MONACO GP.
}

Monaco GP SG-1000 game
cartridge

Dina 2-in-1 ColecoVision clone.

(2]

The SG-1000 was first released to the Japanese market on July 15, 1983.
Coincidentally, this is exactly the same day that Nintendo's Family Computer was
released in Japan. The console reached minor success in that market and sold
moderately well within Asia until 1985. The system was launched in New Zealand
as released by Grandstand Leisure Limited, Australia by John Sands and in other
countries, such as France, Italy, Spain, and South Africa. The console in its original
form was never launched in North America.

Game manufacturer Tsukuda Original produced the Othello Multivision
(FxovLFEYar), an SG-1000 clone with its own set of Othello
Multivision-branded games. Because the SG-1000's hardware was very similar to
Coleco's Colecovision console, Telegames was able to produce a clone named the
Telegames Personal Arcade in North America, which can play both SG-1000 and

Colecovision games. The Telegames Personal Arcade was based on Bit Corp's

A caveat is the SG-1000's surprisingly wide availability on Taiwan's secondary market. This console is highly

significant in Taiwan as one of its first and best-remembered consoles, where it was manufactured and sold (very
briskly) under license as "Fi/ % +" ['Lou Shi']. This was striking in that in the same time period from 1983 to 1986,
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Famicom games were widely pirated as standalone and multi-carts (replete with rudimentary switch banks to select
the active ROM), as well as no less than three different pirated versions of the Atari 2600 with boastful monikers
characteristic of the times ("B F#Z" ['Adventurer'], "& =" ['Delight'], "5 A& & " ['Steadfast Creator']).

Taiwan, among a few other countries, also received a "Mark IV" version of the console (most likely a modified

Master System II) and the Mark naming convention was further extended to the Mega Drive/Genesis (‘Mark V).

SG-1000 II

In July 1984, Sega released an updated version of the console
called the SG-1000 II. It is functionally identical to the SG-1000,
but has a re-styled shell and the connector for the optional plug-in
SK-1100 keyboard has been moved from the rear to the front. It
was initially priced at ¥15,000. A computer version of this
console, with a built-in keyboard, was called the SC-3000, which
would go on to outsell the SG-1000.

The SG-1000 runs all SC-3000 games and applications, with the
exception of Music and Basic Cartridges. The machine could be Sega SG-1000 11
used just like the SC-3000, provided one had the keyboard

attachment ready. The console also had an optional game card reader add-on called the Card Catcher that allowed

for the use of Sega game card software.

The Card Catcher would become built into the Sega Mark III, as well as the first version of the Master System.

Sega SC-3000

SC-3000

SC-3000H
The SC-3000 was the computer equivalent of the SG-1000.

The SC-3000 sold for ¥29,800 in 1983 and was marketed as a computer for beginners. Since games were compatible
with both the SC-3000 and SG-1000, and since the SC-3000 was also able to run computer applications, it outsold
the SG-1000.

Users were able to create their own programs and games on the machine in BASIC, as well as machine code. A

speech synthesis unit, light pen, and several other third party accessories were also available.
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The SC-3000H, which originally sold for ¥33,800, was an upgraded version of the SC-3000 with more RAM and an
upgraded keyboard (the original keyboard was of the low-end membrane type).

The SC-3000 had an add-on called the SF-7000. The SF-7000 added 64KB of RAM and 8KB ROM, a 3-inch floppy

disk drive, a Centronics parallel port, and an RS232 serial port.

Sega Mark III

SEGA MARICHT —=|

The Sega Mark III Logo Sega Mark

The Sega Mark III (model number SG-1000M3), a yet newer version in Japan with improved video hardware and an

increased amount of RAM, would be redesigned to become the Sega Master System.

Specifications

CPU: NEC 780C (clone of Zilog Z80) * Ports:

e 3.579545 MHz for NTSC, e 1 cartridge
3.546893 MHz for PAL ¢ 1 DIN composite video/audio (SC-3000 only)
Main RAM: 16 kbit (2 kB) * 1 RFout
Video RAM: 128 kbit (16 kB) * 1-2joystick (1 port for SG-1000, 2 for SG-1000 II and SC-3000)
Video processor: Texas Instruments ¢ 1 expansion parallel bus (used for SK-1100 keyboard and FM Sound Unit; (SK-1100)SG-1000
TMS9928A and SG-1000 II and Sega MarklIII / (FM Sound Unit)Sega MarkIII only )
e 256x192 resolution e 1 cassette (SC-3000 and SK-1100 keyboard)

32 sprites ¢ 1 printer (SC-3000 and SK-1100 keyboard)

e 16 colors
Sound: Texas Instruments SN76489

¢ 4-channel mono sound
¢ 3 sound generators, 4 octaves each,
1 white noise generator

Emulation

The Gametap subscription gaming service includes an emulator of the SG-1000 console. As of June 15, 2007, eleven
SG-1000 titles were available for play. The open source emulators MESS, blueMSX, and MEKA are able to emulate
the SG-1000 console, among other consoles. Sega Master System emulators are usually able to play SG-1000 games,

as the real Sega Master System also had that capability.

List of SG-1000/SC-3000 series games
Sega SG-1000/SC-3000 series Cartridge Game List
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Code Software Title ROM Size Genre Copyright Comment
Number Developer Publisher(Sale) | Release(JPN) | Release(AUS)
G-1001 | Borderline 16KB Shooter Compile | SEGA SEGA July 15, 1983 | Unknown
G-1002 | Safari Hunting 16KB Action Compile | SEGA SEGA July 15, 1983 | Unknown
G-1003 | N-Sub 16KB Shooter Compile | SEGA SEGA July 15, 1983 | Unknown
G-1004 | Mahjong 16KB Variety SEGA SEGA SEGA July 15, 1983 | Unknown
G-1005 | Champion Golf |32KB Sports SEGA Logitec SEGA July 15, 1983 | 1983
G-1006 | Serizawa 16KB Puzzle/Variety | Coreland | SEGA SEGA July 15, 1983 | Notreleased | Tsumeshogi
hachidan 's Puzzle
Tsumeshogi Game. It
was put on
the market
only in
Japan.
G-1007 | Congo Bongo 32KB Action Ikegami SEGA SEGA July 15, 1983 | Unknown
Tsushinki
G-1008 | YAMATO 16KB Shooter SEGA SEGA SEGA July 15, 1983 | Unknown
G-1009 | Champion 8KB Sports SEGA SEGA SEGA July 15, 1983 | Unknown Serve,
Tennis receive and
smash the
ball. Attack
your rival's
weak point.
Use all
corners of
the court to
your
advantage
and get a
glorious
victory over
your
opponent!
Thisisa
highly
intellectual
and
competitive
sports game
which
requires
sharp nerves
and
concentration
G-1010 | Star Jacker 32KB Shooter SEGA SEGA SEGA July 15, 1983 | Unknown
G-1011 | Champion 16KB Sports Alpha SEGA SEGA July 15, 1983 | 1983
Baseball Denshi
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G-1012

Sindbad Mystery

16KB

Shooter

SEGA

SEGA

SEGA

July 15, 1983

Unknown

SINDBAD,
an
adventurous
boy, comes
to
TREASURE
ISLAND.
He wants to
successfully
find the
treasure
through the
clues in the
TREASURE
MAP by
opening the
? panels. To
challenge
him,
MONSTERS
are here and
there,
loitering in
the
maze-like
routes on

the island.
Muster up
your
courage, roll
the STONE
forward and
destroy the
MONSTERS
After
successfully
finding the
TREASURE,
let's go on to
the next
adventure
on another,
more
wonderous
TREASURE
ISLAND!

G-1014

Golgo 13

32KB

Shooter

SEGA

SEGA

SEGA

1984

Unknown

G-1015

Orguss

32KB

Shooter

SEGA

Big West
Advertising,
MBS

SEGA, Big
West
Advertising,
MBS

1984

Unknown

G-1017

Monaco GP

32KB

Racing

SEGA

SEGA

SEGA

1983

Unknown

G-1018

SEGA Flipper

16KB

Action

SEGA

SEGA

SEGA

1983

Unknown

G-1019

Pop Flamer

16KB

Action

SEGA

Jaleco

SEGA

1983

Unknown

G-1020

Pacar

16KB

Action

SEGA

SEGA

SEGA

1983

Unknown

Pac-Man
like game.
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G-1022 | Sega Galaga 16KB Shooter SEGA Namco SEGA 1983 Unknown
G-1023 | Space Slalom 8KB Action SEGA Oruka->Sega | SEGA 1983 Unknown
G-1026 | Zippy Race 32KB Racing SEGA Irem SEGA 1983 Unknown
G-1027 | Pachinko 16KB Variety SEGA SEGA SEGA 1983 Unknown
G-1028 | Exerion 16KB Shooter SEGA Jaleco SEGA 1983 Unknown
G-1029 | Pachinko 2 16KB Variety SEGA SEGA SEGA 1984 Unknown
G-1030 | Home Mahjong | 48KB Variety SEGA SEGA SEGA 1984 Unknown
G-1030B | Home 48KB Variety SEGA SEGA SEGA 1984 Unknown
Mahjong(Limited
Edition)
G-1031 | Lode Runner 32KB Action/Puzzle | Compile | Broderbund | SEGA 1984 Unknown
G-1032 | Safari Race 32KB Racing SEGA SEGA SEGA 1984 Unknown
G-1033 | Champion 32KB Sports SEGA SEGA SEGA 1984 Unknown
Boxing
G-1034 | Champion 16KB Sports SEGA SEGA SEGA 1984 Unknown
Soccer
G-1035 | Hustle Chumy 16KB Action Compile | Compile SEGA 1984 Unknown
G-1036 | Flicky 32KB Action SEGA SEGA SEGA 1984 Unknown
G-1037 | Girl's Garden 32KB Action SEGA SEGA SEGA 1984 Unknown
G-1038 | Zaxxon 32KB Shooter Ikegami SEGA SEGA 1985 Unknown
Tsushinki
G-1039 | Champion Pro 32KB Sports SEGA SEGA SEGA 1985 Unknown
Wrestlling
G-1040 | GP World 32KB Racing SEGA SEGA SEGA 1985 Unknown
G-1041 | Konami's Sinnyu | 32KB Action Konami Konami SEGA 1985 Unknown
Shain Toru-Kun
G-1042 | Konami's Hyper |32KB Sports Konami Konami SEGA 1985 Unknown
Sports
G-1043 | Star Force 32KB Shooter SEGA Tehkan SEGA 1985 Unknown
G-1044 | Othello 32KB+RAM2KB | Variety SEGA Tsukuda SEGA 1985 Unknown
Original
G-1045 | Space Invaders | 32KB Shooter SEGA Taito SEGA 1985 Unknown
G-1046 | The Castle 32KB+RAMSKB | Action/Puzzle | SEGA ASCII SEGA 1986 Not released
G-1315 | Loretta No 1Mbit Adventure SEGA SEGA SEGA Feb 18, 1987 | Not released Loretta No
Shouzou Shouzou(=
Loretta's
portrait )
Itis
Sherlock
Holmes's
original
story. Only
Japanese
corresponds.

Sega SG-1000/SC-3000 series MYCARD Game List
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Code Software Title ROM Genre Developer | Copyright Publisher(Sale) | Release
Number Size
C-5 Champion Golf 32KB Sports SEGA Logitec SEGA 1985
C-17 Monaco GP 32KB Racing SEGA SEGA SEGA 1985
C-26 Zippy Race 32KB Racing SEGA Irem SEGA 1985
C-33 Champion Boxing 32KB Sports SEGA SEGA SEGA 1985
C-43 Star Force 32KB Shooter SEGA Tehkan SEGA 1985
C-46-1 Dragon-Wang (with CardCatcher Limited | 32KB Action SEGA SEGA SEGA 1985
Edition*)
C-46 Dragon-Wang 32KB Action SEGA SEGA SEGA 1985
C-47-1 Zoom 909 (with CardCatcher Limited 32KB Shooter SEGA SEGA SEGA 1985
Edition*)
C-47 Zoom 909 32KB Shooter SEGA SEGA SEGA 1985
C-48 Choplifter 32KB Action Compile Broderbund SEGA 1985
C-49 Pitfall 2 32KB Action SEGA Activision SEGA 1985
C-50 Doki Doki Penguin Land 32KB Action/Puzzle | Coreland SEGA SEGA 1985
C-51 Drol 32KB Action SEGA Broderbund SEGA 1985
C-52 Chack'n Pop 32KB Action SEGA Taito SEGA 1985
C-53 Bank Panic 32KB Action SEGA Sanritsu Denki | SEGA 1985
C-54 Rock n' Bolt 32KB Action SEGA Activision SEGA 1985
C-55 Elevator Action 32KB Action SEGA Taito SEGA 1985
C-56 Sokoban 32KB Puzzle SEGA Thinking SEGA 1985
Rabbit

C-57 Championship Lode Runner 32KB Action/Puzzle | Compile Broderbund SEGA 1985
C-58 H.E.R.O. 32KB Action SEGA Activision SEGA 1985
C-59 Champion Ice Hockey 32KB Sports SEGA SEGA SEGA 1985
C-60 Hang-On 11 32KB Racing SEGA SEGA SEGA 1985
C-61 Bomb Jack 32KB Action/Puzzle | SEGA Tehkan SEGA 1985
C-62 Champion Ski (Cancelled) 32KB Sports SEGA

C-63 Gulkave 32KB Shooter Compile Compile SEGA 1986
C-64 C-So! 32KB Action Compile Pony SEGA 1985
C-65 Ninja Princess 32KB Shooter SEGA SEGA SEGA 1986
C-66 Super Tank 32KB Shooter SEGA SEGA SEGA 1986
C-67 Champion Kendo 32KB Sports SEGA SEGA SEGA 1986
C-69 Wonder Boy 32KB Action Escape SEGA SEGA 1986
C-71 Champion Billiards 32KB Sports Compile SEGA SEGA 1986
C-72 The Black Onyx 32KB RPG SEGA BPS SEGA 1987

(It is inserted into Cartridge Slot, and a 'Card Catcher'

is the thing of the adapter to use card software. A 'Card

Catcher' attached version existed in the first limited edition of Dragon-Wang and ZOOM-909. Because there is no
card slot in the SG-1000/SC-3000 series, it is a necessary adapter (card slot SEGA Mark III/ Master System). But, it
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is possible that it is used.)

Othello Multivision Cartridge List

Code Number Software Title ROM Size | Genre Developer Copyright Publisher(Sale) | Release
OM-GO001 Q*bert 8KB Action | Konami Gottlieb Tsukuda Original | 1984
OM-G002 Guzzlur 8KB Action | Tsukuda Original | Tehkan Tsukuda Original | 1984
OM-G003 Space Mountain 8KB Shooter | Tsukuda Original | Tsukuda Original | Tsukuda Original | 1984
OM-G004 3 Nin Mahjong 16KB Variety | Tsukuda Original | Tsukuda Original | Tsukuda Original | 1984
OM-GO005 Challenge Derby 16KB Action | Tsukuda Original | Tsukuda Original | Tsukuda Original | 1984
OM-G006 Ayako.Okamoto's Match Play Golf | 32KB Sports | Tsukuda Original | Tsukuda Original | Tsukuda Original | 1984
OM-GO007 Space Armor 16KB Shooter | Tsukuda Original | Tsukuda Original | Tsukuda Original | 1985
OM-G008 007 James Bond 16KB Action | Tsukuda Original | Tsukuda Original | Tsukuda Original | 1985
OM-G009 Challenge Soccer (Cancelled) Sports | Tsukuda Original

OM-GO010 Great Escape2 (Cancelled) Shooter | Tsukuda Original

The Othello Multivision is a licensed clone of the SG-1000, manufactured by Tsukuda Original and fully compatible

with the SG-1000. The console comes with a copy of the game Othello built into the unit, and eight additional titles

were released by Tsukuda Original.

Sega CAI Software(for SC-3000 series or SG-1000 series + SK-1100)

Code Software Title Media Contents commentary Developer | Sale | Release
Number

E-101 Music for SC (or SK) (Triple Accord, 5 Cartridge SEGA | 1983
Octaves)

E-102 Graphic Cartridge Graphic Editor SEGA | 1983

E-103 Chugaku Hisshu Ei Tango (Junior High Tape English Words SEGA | 1983
School 1st)

E-104 Chugaku Hisshu Ei Sakubun (Junior High | Tape English Compositionfor SEGA | 1983
School 1st)

E-105 Chugaku Hisshu Ei Bunpou (Junior High | Tape English Grammer SEGA | 1983
School 1st)

E-106 Tanoshii Sansuu (Elementary School 4th, | Tape Mathematics SEGA | 1983
vol.1)

E-107 Kagaku Genso Kigou Master Tape Chemical Symbols SEGA | 198x

E-108 Nihonshi Nenpyou Tape Chronological Table of Japanese SEGA | 198x

History
E-109 Sekaishi Nenpyou Tape Chronological Table of World SEGA | 198x
History

E-110 Chugaku Hisshu Ei Tango (Junior High Tape English Words SEGA | 198x
School 2nd)

E-111 Chugaku Hisshu Ei Sakubun (Junior High | Tape English Compositionfor SEGA | 198x
School 2nd)

E-112 Chugaku Hisshu Ei Bunpou (Junior High | Tape English Grammar SEGA | 198x
School 2nd)

E-113 Tanoshii Sansuu (Elementary School 4th, | Tape Mathematics SEGA | 198x
vol.2)
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E-114 Tanosii Sansuu (Elementary School 5th, Tape Mathematics SEGA | 198x
vol.2)
E-115 Tanoshii Sansuu (Elementary School 6th, | Tape Mathematics SEGA | 198x
vol.2)
E-116 Tanoshii Sansuu (Elementary School 5th, | Tape Mathematics SEGA | 198x
vol.1)
E-117 Tanoshii Sansuu (Elementary School 6th, | Tape Mathematics SEGA | 198x
vol.1)
E-119 Uranai Angel Cutie Cartridge Fortune-telling SEGA | 198x
ROM32KB
E-777 Butsuri (Undo to Chikara Hen) Tape Physics SEGA | 198x
E-777 Butsuri (Energy Hen) Tape Physics SEGA | 198x
BASIC cartridge
Code Number Software Title Corresponding model Sale | Release
B-10 BASIC Level I1 A SC-3000 series SEGA | 1983
B-11 BASIC Level I1 A SK-1100(SG-1000series+SK-1100) | SEGA | 1983
B-21 BASIC Level Il B SK-1100(SG-1000series+SK-1100) | SEGA | 1983
B-30 BASIC Level Il A SC-3000 series SEGA | 1983
B-40 BASIC Level 11 B SC-3000 series SEGA | 1983
B-41 BASIC SK-111 SK-1100(SG-1000series+SK-1100) | SEGA | 1983
B-50 Home BASIC both (SC-3000 or SK-1100) SEGA | 1984
B-51 Home BASIC Level II B | both (SC-3000 or SK-1100) SEGA | 1984
Other
Code Number | Software Title | ROM Size | Genre | Developer | Copyright | Sale | Release
GB-800 TV Oekaki SEGA SEGA SEGA | 1986

The drawing/painting program TV Oekaki (Eng. trans.: "TV Doodler" or "TV Scribbler") uses a drawing tablet that

connects directly to the cartridge.
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e Page on SC-3000 and SF-7000 (http://membres.lycos.fr/mavati/sf7000/)

e SC-3000 Survivors (http://www.sc-3000.com/)
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The Third Generation

History of video game consoles (third generation)

In the history of computer and video games, the third generation began in 1983 with the Japanese release of the
Family Computer (later known as the Nintendo Entertainment System in the rest of the world). Although the
previous generation of consoles had also used 8-bit processors, it was at the end of this generation that home
consoles were first labeled by their "bits". This also came into fashion as 16-bit systems like the Mega Drive/Genesis
were marketed to differentiate between the generations of consoles. In the United States, this generation in gaming

was primarily dominated by the NES/Famicom.

Overview

The Family Computer (commonly abbreviated the Famicom) became very popular in Japan during this era and
ended up crowding out the other consoles in this generation. The Famicom's American counterpart, the Nintendo
Entertainment System, dominated the gaming market in Japan and North America, thanks in part to its restrictive
licensing agreements with developers. Although the NES dominated the market in Japan and North America, the
Sega Master System made large inroads in Brazil, Oceania and Europe and the NES was never able to break its grip.
The Atari 7800 also had a fairly successful life, and the Sharp X68000 began its niche run in Japan in 1987.

In the later part of the third generation (argued by some as part of the 4th generation), Nintendo also introduced the
Game Boy, which almost single-handedly solidified, and then proceeded to dominate, the previously scattered
handheld market for 15 years. While the Game Boy product line has been incrementally updated every few years,
until the Game Boy Micro and Nintendo DS, and partially the Game Boy Color, all Game Boy products were
backwards compatible with the original released in 1989.

The third generation saw many of the first console role-playing video games (RPGs). Editing and censorship of
video games was often used in localizing Japanese games to North America. During this era, many of the most
famous video game franchises of all time were founded. Some notable examples include Super Mario Bros., Final
Fantasy, The Legend of Zelda, Dragon Quest, Metroid, Mega Man, Metal Gear, Castlevania, Phantasy Star, and

Bomberman.

The third generation also saw the dawn of the children's educational console market. Although consoles such as the
VideoSmarts and ComputerSmarts systems were stripped down to very primitive input systems designed for
children, their use of ROM cartridges would establish this as the standard for later such consoles. Due to their
reduced capacities, these systems typically were not labeled by their "bits" and were not marketed in competition

with traditional video game consoles.

This generation is often mislabeled as the "First Generation" as it saw the beginnings of the video game industry as

we know it today (although the grouping of generations is largely arbitrary).

Nintendo versus Sega

The Nintendo Entertainment System (NES) / Family Computer (Famicom) sold by far the most units of any third
generation console in North America and Japan. This was due to its earlier release, its strong lineup of 1st party
titles(such as Super Mario Bros. 1 and 3, The Legend of Zelda, and Metroid), and Nintendo's strict licensing rules
that required NES titles to be exclusive to the console for two years after release. This put a damper on third party

support for the other, less popular consoles. However, Sega's Master System was more popular in Europe, Brazil,
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Australia, and New Zealand, markets that were first reached by Sega. Many more games for the Master System were

released in Europe and Brazil than in North America, and the console had a very long shelf-life in Brazil and New

Zealand. In Europe competition was tough since NES failed to build the monopoly that it had in the US and in Japan.

The industry started to grow in places west of the Soviet Union, including Lithuania via new programmers trained in

that area. By the end of the generation there was no clear winner in Europe. The Master System was finally

discontinued in the late 1990s, while Nintendo of Japan continued to repair Famicom systems until October 31,

2007 11 121 3]

Comparison
Name NES/Famicom Casio PV-1000 Epoch Supergame VG Sega Master System Atari 7800
Cassette 3000
Vision
Console -
—— 4
Qg
Launch prices ¥14,800 ¥14,800 ¥13,500 Unknown ¥24,200 US$140.00
US$199.99 US$199.99
CA$240
Release date |, 1Py 10 15 1983 o POctober |+ Pyune | Brazil-June 1985 | WP heohe00 1985 [« AME June 11986

« USOctober 18, 1985 1983 1981 o MErne11986 |+ “WSeptember 1
. AME February 1 . September 1 1987

1986 1987
. B September 1

1986
o "WJanuary 1 1987

Media Cartridge and floppy Cartridge Cartridge Cartridge Cartridge and data card | Cartridge
disk (Japan only)
Top-selling Super Mario Bros. Unknown N/A N/A Hang-On and Safari Pole Pf)sition I
games (pack-in), 40.23 million Hunt (Pack-In) (pack-in)
(as of 1999)
Super Mario Bros. 3, 18
million (as of May 21,
2003)[5]
Backward None None None None Sega SG-1000 Atari 2600

compatibility

(Japanese system only)
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Accessories |+ Famicom Disk N/A « N/A « N/A « Light Phaser ¢ XG-1
(retail) System ¢ Sega 3-D Glasses
* NES Advantage ¢ Sega Control Stick
* NES Satellite «  Sega Handle
* NES Zapper Controller
* Mattel Power Glove «  Sega Paddle
* NES Power Pad Control
* NESROB. ¢ Sega Pro Action
More... Replay
¢ Sega Remote
Control System
¢ Sega Rapid-Fire
Unit
¢ SegaSG
Commander
e Sega Sports Pad
CPU Ricoh 2A03 (based on | D780C-1 PD7801G 6507 NEC 780C (Zilog Z80 | Custom, 6502C
MOS Technology 6502 | (Z80A) 4 MHz 1.19 MHz clone) (based on MOS
1.79 MHz (1.66 MHz 3.579 MHz 3.57 MHz (3.54 MHz | Technology 6502)
PAL) PAL) 1.79 MHz
Memory 2 KB main RAM 2KB +1KB 128 Bytes 128 bytes 8 KB main RAM 4 KB main RAM
2 KB video RAM (character 16 KB video RAM
256 bytes sprite RAM | generator)
28 bytes palette RAM
Video 64 sprites (8 per 8 colors 16 colors 128 colors (16 64 sprites (8 per Unlimited sprites
scanline) 256x192 54x62 colors with 8 scanline) 320x200 resolution
256x240 resolution resolution resolution intensity levels 256x240 resolution 25 simultaneous
25 simultaneous colors each) 32 simultaneous colors | colors
53 color palette 64 color palette 256 color palette
Audio Mono audio with: Unknown Mono audio Mono Mono audio with: Mono audio with:
* Two square waves with: ¢ Three square waves | * Two square
*  One triangle wave ¢ One tone ¢ One noise waves
* One noise generator generator generator
¢ One DPCM channel ¢ One noise ¢ O-channel,
*  One FM synthesizer generator 2-operator FM
(Famicom Disk ¢ One I-Bit synthesizer (Japan
system, Japan only) PCM only)
Worldwide sales standings
Console Units sold

Nintendo Entertainment System

60 million (as of August 4, 2007)[7]

Sega Master System

13 million (as of September 6, 2005)

[8119]
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See also

* Home computer

e Chiptune
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Nintendo Entertainment System

[

ENTERTAINMENT
SYSTEM FAMICOM FAMILY

-

1

Left: Nintendo Entertainment System with controller
Right: Nintendo Family Computer (Famicom)

Manufacturer Nintendo
Type Video game console
Generation Third generation (8-bit era)

Retail availability | | P July 15, 1983

« NAOctober 18, 1985

« EUSeptember 1, 1986
EU/AUS | ggal]

Discontinued US 1995

. P September 2003

Units sold 61.91 million!'!

Media ROM cartridge ("Game Pak")"""

CPU Ricoh 2A03 8-bit processor (MOS Technology 6502 core)
Controller input bl

2 controller ports®
1 expansion slot

Best-selling game Super Mario Bros. (pack-in), 40.23 million (as of 1999)[ZJ
Super Mario Bros. 3, 18 million (as of July 27, 2008)"°)

Predecessor Color TV Game

Successor Super Nintendo Entertainment System

The Nintendo Entertainment System (also called NES or Nintendo) is an 8-bit video game console that was
released by Nintendo in North America, Europe and Australia in 1985. In most of Asia, including Japan (where it
was first launched in 1983), China, Vietnam, Singapore, Middle East and Hong Kong, it was released as the Family
Computer (7 7 3V —3 ¥t 2—2% Famirl Konpyiita), commonly abbreviated as the Famicom (7 7 3 3 ~

Famikon, listen, or FC for short). In South Korea, it was known as the Hyundai Comboy (&t} 7 X ©]) and was
distributed by Hyundai Electronics. In Russia, an unlicensed clone was manufactured called Dendy (déuam).

4

Similarly in India, clones were popular by the names of Little Master and Wiz Ki in Poland there also was a

clone produced, called Pegasus. It was succeeded by the Super Nintendo Entertainment System.
As the best-selling gaming console of its time,[s] ell
(6]

the NES helped revitalize the US video game industry following

the video game crash of 1983, and set the standard for subsequent consoles in everything from game designfw to

controller layout. In addition, with the NES, Nintendo introduced a now-standard business model of licensing

third-party developers, authorizing them to produce and distribute software for Nintendo's platform.m
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In 2009, the Nintendo Entertainment System was named the single greatest video game console in history by IGN,
out of a field of 25.81 2010 marked the system's 25th anniversary, which was officially celebrated by Nintendo of
America's magazine Nintendo Power in issue #260 (November 2010) with a special 26-page tribute section. Other
video game publications also featured articles looking back at 25 years of the NES, and its impact in the video game
console market.

History

Following a series of arcade game successes in the early 1980s, Nintendo made plans to produce a cartridge-based
console. Masayuki Uemura designed the system, which was released in Japan on July 15, 1983 for ¥14,800
alongside three ports of Nintendo's successful arcade games Donkey Kong, Donkey Kong Jr. and Popeye. The
Family Computer (or Famicom) was slow to gather momentum; a bad chip set caused the initial release of the
system to crash. Following a product recall and a reissue with a new motherboard, the Famicom’s popularity soared,

becoming the best-selling game console in Japan by the end of 1984.°]

Encouraged by these successes, Nintendo soon turned its attention to the North American market. Nintendo entered
into negotiations with Atari to release the Famicom under Atari’s name as the name Nintendo Advanced Video
Gaming System; however, this deal eventually fell apart when Atari executives discovered that Nintendo had
released a port of Donkey Kong on the ColecoVision, one of Atari's competitors.[lo] ell Subsequent plans to market a
Famicom console in North America featuring a keyboard, cassette data recorder, wireless joystick controller and a

special BASIC cartridge under the name "Nintendo Advanced Video System" likewise never materialized.!!!!

In June 1985, Nintendo unveiled its American version of the Famicom at the Consumer Electronics Show (CES). It
rolled out its first systems to limited American markets starting in New York City on October 18, 1985, following up
with a full-fledged North American release of the console in February of the following year.[m Nintendo
simultaneously released seventeen launch titles for the New York City test:'"*! 10-vard Fight, Baseball, Clu Clu
Land, Donkey Kong Jr. Math, Duck Hunt, Excitebike, Golf, Gyromite, Hogan'’s Alley, Ice Climber, Kung Fu, Mach
Rider, Pinball, Stack-Up, Tennis, Wild Gunman and Wrecking Crew.[14] bl Some varieties of these launch games

contained Famicom chips with an adapter inside the cartridge so they would play on North American consoles. !

In Europe and Australia, the system was released to two separate marketing regions. One region consisted of most of
mainland Europe (excluding Italy), and distribution there was handled by a number of different companies, with
Nintendo responsible for most cartridge releases. Most of this region saw a 1986 release. Mattel handled distribution
for the other region, consisting of the United Kingdom, Italy, Australia and New Zealand, starting the following
year. Not until the 1990s did Nintendo's newly created European branch direct distribution throughout Europe.[16]
Despite the system’s lackluster performance outside of Japan and North America, by 1990 the NES had outsold all
previously released consoles worldwide.!”! The Nintendo Entertainment System was not available in the Soviet

Union.[lg]

As the 1990s dawned, however, renewed competition from technologically superior systems such as the 16-bit Sega
Mega Drive/Genesis marked the end of the NES’s dominance. Eclipsed by Nintendo's own Super Nintendo
Entertainment System (SNES), the NES’s user base gradually waned. However, even as developers ceased
production for the NES, a number of high-profile video game franchises and series that started on the NES were
transitioned to newer consoles and remain popular to this day. Nintendo continued to support the system in North
America through the first half of the decade, even releasing a new version of the system's console, the NES-101
model (known as the HVC-101 in Japan), to address many of the design flaws in the original console hardware. The
last game released in Japan was Takahashi Meijin no Boken Jima IV (Adventure Island IV), while in North America,
Wario's Woods was the last licensed game and Sunday Funday was the last unlicensed game.[lg] In the wake of ever
decreasing sales and the lack of new software titles, Nintendo of America officially discontinued the NES by
1995.2201 Despite this, Nintendo of Japan kept producing new Nintendo Famicom units until September 2003,[21] and

continued to repair Famicom consoles until October 31, 2007, attributing the decision to discontinue support to an
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increasing shortage of the necessary parts.m] [23]
North American bundle packages

For its complete North American release in 1986, the NES was released in two different bundles, the Control Deck

and Deluxe Set. The console itself was identical, but each bundle was packaged with different game paks and

accessories. The Control Deck retailed from US$129.95 and included the console itself, two game controllers, and

the Super Mario Bros. game pak.[24] The Deluxe Set retailed for US$249.99 and consisted of the console, a R.O.B.
[20]

accessory, an NES Zapper (Light gun) and two game paks: Duck Hunt and Gyromite.

For the remainder of the NES's commercial lifespan in North
America, Nintendo frequently repackaged the console in new
configurations to capitalize on newer accessories or popular game
titles. The NES Action Set, which initially sold for US$149.99 but
by 1991 had dropped to approximately US$100,[25] replaced the
Deluxe Set, and included the console, the NES Zapper, two game
controllers and a multicart version of Super Mario Bros. and Duck

Hunt.[24] The Action Set became the most successful of the

packages released by Nintendo. One month later, in December

1988, to coincide with the release of the Power Pad floor mat The Nintendo Entertainment System / Control Deck
controller, Nintendo released a new Power Set bundle, consisting console

of the console, the Power Pad, the NES Zapper, two controllers

and a multicart containing Super Mario Bros., Duck Hunt and World Class Track Meet*S) In 1990, a Sports Set
bundle was released, including the console, an NES Satellite infrared wireless multitap adapter, and four game
controllers.>!
Two more bundle packages were released using the original model NES console. The Challenge Set included the
console, two controllers and a Super Mario Bros. 3 game pak. The Basic Set, first released in 1987, included only the
console and two controllers with no pack-in cartridge.[zs] Instead, it contained a book called the Official Nintendo
Player's Guide, which contained detailed information for every NES game made up to that point. Finally, the console
was redesigned for both the North American and Japanese markets as part of the final Nintendo-released bundle
package. The console was released under the name Control Deck in North America and AV Family Computer in
Japan. The package included the new style console and one redesigned "dogbone" game controller. Released in
October 1993 in North America, this final bundle retailed for US$49.99 and remained in production until the
discontinuation of the NES in 1995.12"!
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Regional differences

Although the Japanese Famicom, North American and European
NES versions included essentially the same hardware, there were

certain key differences between the systems.

Different case design

The Famicom featured a top-loading cartridge slot, a 15-pin
expansion port located on the unit’s front panel for accessories (as
the controllers were hard-wired to the back of the console) and a
red and white color scheme.*’! The NES featured a front-loading

cartridge slot and a more subdued gray, black and red color

scheme. An expansion port was found on the bottom of the unit

The Famicom Disk System was a peripheral available

and the cartridge connector pinout was changed. i
only for the Japanese Famicom that used games stored

on "Disk Cards", reminiscent of 3" Quick Diskettes.

60-pin vs. 72-pin cartridges

The original Famicom and the re-released AV Family Computer both utilized a 60-pin cartridge design,[ls] which
resulted in smaller cartridges than the NES, which utilized a 72-pin design.[28] Four pins were used for the 10NES
lockout chip.[zg] Ten pins were added that connected a cartridge directly to the expansion port on the bottom of the
unit. Finally, two pins that allowed cartridges to provide their own sound expansion chips were removed. Some early
games released in North America were simply Famicom cartridges attached to an adapter (such as the T89 Cartridge
Converter) to allow them to fit inside the NES hardware.!'! Nintendo did this to reduce costs and inventory by using
the same cartridge boards in North America and Japan. The cartridge dimensions of the original Famicom measured

in at 5.3X3 inches, compared with 4. 1X5.5 in. for its North American redesign.

Peripherals

A number of peripheral devices and software packages were released for the Famicom. Few of these devices were

ever released outside of Japan.

* Family BASIC is an implementation of BASIC for the Famicom that came with a keyboard. It allowed the user

[

to program their own games. 39 It was considered for release in the United States, but ultimately rejected.B]]

Famicom MODEM
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The Famicom MODEM is a modem that allowed connection to a
network which provided content such as financial services,[m but
it was only available in Japan. A modem was, however, tested in
the United States, by the Minnesota State Lottery. It would have
allowed players to buy scratchcards and play the lottery with their
NES. It was not released in the United States because some
parents and legislators voiced concern that minors might learn to
play the lottery illegally and anonymously, despite assurances

from Nintendo to the contrary.m]

External sound chips

The Famicom had two cartridge pins that allowed cartridges to Famicom Network System

provide external sound enhancements. They were originally

intended to facilitate the Famicom Disk System’s external sound chip. These pins were removed from the cartridge
port of the NES and relocated to the bottom expansion port. As a result, individual cartridges could not make use of
this functionality and many NES localizations suffered from technologically inferior sound compared to their

equivalent Famicom versions. Castlevania Ill: Dracula’s Curse is a notable example of this problem.[34]

Hardwired controllers

The Famicom’s original design includes hardwired, non-removable
controllers. In addition, the second controller featured an internal
microphone for use with certain games and lacked SELECT and
START buttons.>”! Both the controllers and the microphone were
subsequently dropped from the redesigned AV Famicom in favor of the

two seven-pin controller ports on the front panel used in the NES from
[35]

its inception.

Unlike the NES, the Famicom's controllers were

hardwired to the system itself. The 2nd

Lockout ClI‘Cllltl’y controller eliminated the Start and Select

The Famicom contained no lockout hardware and, as a result, buttons, replacing them with a _micmphone and
a volume control slider.

unlicensed cartridges (both legitimate and bootleg) were extremely

common throughout Japan and the Far East.”® The original NES (but

not the top-loading NES-101) contained the 10NES lockout chip, which significantly increased the challenges faced
by unlicensed developers. Tinkerers at home in later years discovered that disassembling the NES and cutting the
fourth pin of the lockout chip would change the chip’s mode of operation from "lock" to "key", removing all effects
and greatly improving the console’s ability to play legal games, as well as bootlegs and converted imports. NES
consoles sold in different regions had different lockout chips, so games marketed in one region would not work on
consoles from another region. Known regions are: USA/Canada (3193 lockout chip), most of Europe (3195), Asia
(3196) and UK, Italy and Australia (3197). Since two types of lockout chip were used in Europe, European NES
game boxes often had an "A" or "B" letter on the front, indicating whether the game is compatible with
UK/Italian/Australian consoles (A), or the rest of Europe (B). Rest-of-Europe games typically had text on the box
stating "This game is not compatible with the Mattel or NES versions of the Nintendo Entertainment System".
Similarly, UK/Italy/Australia games stated "This game is only compatible with the Mattel or NES versions of the

Nintendo Entertainment System".
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Audio/video output

The original Famicom featured an RF modulator plug for audio/video output,[27]

while its redesign, the AV
Famicom, featured only RCA composite output.[35] On the other hand, the original NES featured both an RF
modulator and RCA composite output cables, but the top-loading NES 2 featured only RF modulator output.[37] The
original North American NES was the first and one of the only game consoles to feature direct composite video

output, and thus having the ability to be connected to a composite monitor.

Third-party cartridge manufacturing

In Japan, seven companies, namely Nintendo, Konami, Capcom, Namco, Bandai, Taito and Hudson Soft,
manufactured the cartridges for the Famicom.*®! This allowed these companies to develop their own customized
chips designed for specific purposes, such as Konami's VRC 6 and VRC 7 sound chips that increased the quality of
sound in their games.

European '""Mattel'' and "NES" Versions

In the UK, Italy and Australia, two versions of the NES were released, the "Mattel Version" and "NES Version".
When the NES was first released in those countries, it was distributed by Mattel and Nintendo decided to use a
lockout chip specific to those countries, different from the chip used in other European countries. When Nintendo
took over European distribution in 1990, they produced consoles that were then labeled "NES Version". The
differences between the two are the text on the front flap, a smoother finish on the top and bottom of the "MATTEL

Version" console and being compatible with US and Canadian NES systems.

Game controllers

The game controller used for both the NES and the Famicom
featured an oblong brick-like design with a simple four button
layout: two round buttons labeled "A" and "B", a "START" button
and a "SELECT" button.”*”! Additionally, the controllers utilized
the cross-shaped joypad, designed by Nintendo employee Gunpei
Yokoi for Nintendo Game & Watch systems, to replace the bulkier

joysticks on earlier gaming consoles’ controllers. 4!

The original model Famicom featured two game controllers, both
of which were hardwired to the back of the console. The second
controller lacked the START and SELECT buttons, but featured a In addition to featuring a revised color scheme that

small microphone. Relatively few games made use of this feature. matched the more subdued tones of the console itself,

. . . NES controllers could be unplugged. They nevertheless
The earliest produced Famicom units initially had square A and B

[41] lacked the microphone featured in Famicom
buttons. This was changed to the circular designs because of controllers.
the square buttons being caught in the controller casing when

pressed down and glitches within the hardware causing the system to freeze occasionally while playing a game.

The NES dropped the hardwired controllers, instead featuring two custom 7-pin ports on the front of the console.
Also in contrast to the Famicom, the controllers included with the NES were identical to each other—the second
controller lacked the microphone that was present on the Famicom model and possessed the same START and
SELECT buttons as the primary controller. Some NES localizations of games, such as The Legend of Zelda, which
required the use of the Famicom microphone in order to kill certain enemies, suffered from a lack of a hardware to

do so.[27]
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A number of special controllers designed for use with specific games were
released for the system, though very few such devices proved particularly
popular. Such devices included, but were not limited to, the NES Zapper (a
light gun), the R.O.B.,[42] the Power Pad, the Power Glove,[43] and the
LaserScope.W'] The original Famicom featured a deepened DA-15 expansion

port on the front of the unit, which was used to connect most auxiliary

The NES Zapper, a light gun accessory devices.”” On the NES, these special controllers were generally connected to
one of the two control ports on the front of the unit.

Nintendo also made two turbo controllers for the NES called NES Advantage and the NES Max. Both controllers
had a Turbo feature, a feature where one tap of the button represented multiple taps. The NES Advantage had two
knobs that adjusted the firing rate of the turbo button from quick to Turbo, as well as a "Slow" button that slowed
down the game by rapidly pausing the game. The "Slow" button did not work with games that had a pause menu or
pause screen and can interfere with jumping and shooting. The NES Max also had the Turbo Feature, but it was not
adjustable, in contrast with the Advantage. It also did not have the "Slow" button. Its wing-like shape made it easier
to hold than the Advantage and it also improved on the joystick. Turbo features were also featured on the NES
Satellite, the NES Four Score, and the U-Force.

Near the end of the NES's lifespan, upon the release of the AV Famicom and the top-loading NES 2, the design of
the game controllers was modified slightly. Though the original button layout was retained, the redesigned device
abandoned the brick shell in favor of a dog bone shape. In addition, the AV Famicom joined its international
counterpart and dropped the hardwired controllers in favor of detachable controller ports. However, the controllers
included with the Famicom AV had cables which were a three-feet long, as opposed to the standard six-feet of NES

controllers.[SS]

In recent years, the original NES controller has become one of the most recognizable symbols of the console.
Nintendo has mimicked the look of the controller in several recent products, from promotional merchandise to

limited edition versions of the Game Boy Advance.*!

Hardware design flaws

When Nintendo released the NES in the U.S., the design styling
was deliberately different from that of other game consoles.
Nintendo wanted to distinguish its product from those of
competitors and to avoid the generally poor reputation that game
consoles had acquired following the video game crash of 1983.
One result of this philosophy was a front-loading zero insertion
force (ZIF) cartridge socket designed to resemble the front-loading
mechanism of a VCR. The ZIF connector worked quite well when

both the connector and the cartridges were clean and the pins on

the connector were new. Unfortunately, the ZIF connector was not

The official NES Cleaning Kit was intended to address

flaws in the NES design that caused cartridge truly zero insertion force. When a user inserted the cartridge into

connectors to be particularly susceptible to interference the NES, the force of pressing the cartridge down and into place
from dirt and dust. bent the contact pins slightly, as well as pressing the cartridge’s
ROM board back into the cartridge itself. Repeated insertion and

removal of cartridges caused the pins to wear out relatively quickly and the ZIF design proved far more prone to

[

interference by dirt and dust than an industry-standard card edge connector. 28] Exacerbating the problem was

Nintendo’s choice of materials; the slot connector that the cartridge was actually inserted into was highly prone to

- [46]
corrosion.
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Problems with the 10NES lockout chip frequently resulted in the
console's most infamous problem: the blinking red power light, in
which the system appears to turn itself on and off repeatedly because

the 10NES would reset the console once per second. The lockout chip
[47]

required constant communication with the chip in the game to work
Dirty, aging and bent connectors would often disrupt the The 10NES authentication chip contributed to te
communication, resulting in the blink effect.ns] Alternatively, the system's reliability problems. The circuit was
console would turn on but only show a solid white, gray, or green ultimately removed from the remodeled NES 2.
screen. Users attempted to solve this problem by blowing air onto the

cartridge connectors, licking the edge connector, slapping the side of the system after inserting a cartridge, shifting
the cartridge from side to side after insertion, pushing the ZIF up and down repeatedly, holding the ZIF down lower
than it should have been and/or cleaning the connectors with alcohol which, observing the back of the cartridge, was
not endorsed by Nintendo. Many of the most frequent attempts to fix this problem instead ran the risk of damaging
the cartridge and/or system. In 1989, Nintendo released an official NES Cleaning Kit to help users clean

malfunctioning cartridges and consoles.

With the release of the top-loading NES-101 (NES 2) toward the end of the NES's lifespan, Nintendo resolved the
problems by switching to a standard card edge connector and eliminating the lockout chip. All of the Famicom
systems used standard card edge connectors, as did Nintendo’s subsequent game consoles, the Super Nintendo

Entertainment System and the Nintendo 64.

In response to these hardware flaws, "Nintendo Authorized Repair Centers" sprang up across the U.S. According to
Nintendo, the authorization program was designed to ensure that the machines were properly repaired. Nintendo
would ship the necessary replacement parts only to shops that had enrolled in the authorization program. In practice,
the authorization process consisted of nothing more than paying a fee to Nintendo for the privilege. In a recent trend,
many sites have sprung up to offer Nintendo repair parts, guides and services, that replace those formerly offered by

the authorized repair centers.

Third-party licensing

Nintendo's near monopoly on the home video game market left it with a degree of influence over the industry
exceeding even that of Atari during Atari's heyday in the early 1980s. Unlike Atari, which never actively courted
third-party developers (and even went to court in an attempt to force Activision to cease production of Atari 2600
games), Nintendo had anticipated and encouraged the involvement of third-party software developers—but strictly
on Nintendo's terms. To this end, a I0NES authentication chip was placed in every console and another was placed
in every officially licensed cartridge. If the console's chip could not detect a counterpart chip inside the cartridge, the
game would not 10ad."*”! Because Nintendo controlled the production of all cartridges, it was able to enforce strict
rules on its third-party developers, which were required to sign a contract by Nintendo that would obligate these

parties to develop exclusively for the system, order at least 10,000 cartridges, and only make five games per year.[48]
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Unlicensed games

Several companies, refusing to pay the licensing fee or having been rejected T

by Nintendo, found ways to circumvent the console's authentication system. HAduentures
Most of these companies created circuits that used a voltage spike to
temporarily disable the 10NES chip in the NES.*! A few unlicensed games
released in Europe and Australia came in the form of a dongle that would be
connected to a licensed game, in order to use the licensed game's 10NES chip

for authentication.

Atari Games created a line of NES products under the name Tengen and took

a different approach. The company attempted to reverse engineer the lockout sl
Unlicensed games, such as Wisdom

chip to develop its own "Rabbit" chip. However, Tengen also obtained a
L. . . Tree's Bible Adventures, were often
description of the lockout chip from the United States Patent and Trademark

released in cartridges which looked very
Office by falsely claiming that it was required to defend against present different from typical NES Game Paks.
infringement claims in a legal case. Nintendo sued Tengen for copyright

infringement, which Tengen lost as it could not prove that the illegally obtained patent documents had not been used

by the reverse engineering team. Tengen's antitrust claims against Nintendo were never finally decided.>”!

Following the introduction of the Sega Mega Drive/Genesis, Nintendo began to face real competition in the industry
and in the early 1990s was forced to reevaluate its stance towards its developers, many of whom had begun to defect
to other systems. When the console was reissued as the NES 2, the 10NES chip was omitted as a cost-saving
measure. Games marketed for the NES after that point still included a 10NES chip in order to work with the large
installed base of original NES consoles.

Hardware clones

A thriving market of unlicensed NES hardware clones emerged during the
heyday of the console's popularity. Initially, such clones were popular in
markets where Nintendo never issued a legitimate version of the console. In
particular, the Dendy (Russian: [Iéumm), an unlicensed hardware clone
produced in Taiwan and sold in the former Soviet Union, emerged as the most
i i ~ | popular video game console of its time in that setting and it enjoyed a degree

of fame roughly equivalent to that experienced by the NES/Famicom in North

i America and Japan. The Family Game was marketed in Argentina,
Pirated clones of NES hardware

remained in production for many years resembling the original hardware design. The Micro Genius (Simplified
after the original had been discontinued. Chinese: /NKA") was marketed in Southeast Asia as an alternative to the

Such devices were frequently built to Famicom, Samurai was the popular PAL alternative to the NES and in
superficially resemble younger consoles,

) Central Europe, especially Poland, the Pegasus was available.
such as this one modeled after a PS One.

The wunlicensed clone market has flourished following Nintendo's
discontinuation of the NES. Some of the more exotic of these resulting systems have gone beyond the functionality
of the original hardware and have included variations such as a portable system with a color LCD (e.g. PocketFami).
Others have been produced with certain specialized markets in mind, such as an NES clone that functions as a rather
primitive personal computer, which includes a keyboard and basic word processing software.>! These unauthorized

clones have been helped by the invention of the so-called NES-on-a—chip.[SZ]

As was the case with unlicensed software titles, Nintendo has typically gone to the courts to prohibit the manufacture
and sale of unlicensed cloned hardware. Many of the clone vendors have included built-in copies of licensed

Nintendo software, which constitutes copyright infringement in most countries.
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Although most hardware clones were not produced under license by Nintendo, certain companies were granted
licenses to produce NES-compatible devices. The Sharp Corporation produced at least two such clones: the Twin
Famicom and the SHARP 19SC111 television. The Twin Famicom was compatible with both Famicom cartridges
and Famicom Disk System disks.[53] It was available in two colors (red and black) and used hardwired controllers (as
did the original Famicom), but it featured a different case design. The SHARP 19SC111 television was a television
which included a built-in Famicom.[54] A similar licensing deal was reached with Hyundai Electronics, who licensed
the system under the name Comboy in the South Korean market. This deal with Hyundai was made necessary
because of the South Korean government's wide ban on all Japanese "cultural products”, which remained in effect
until 1998 and ensured that the only way Japanese products could legally enter the South Korean market was through

licensing to a third-party (non-Japanese) distributor (see also Japan—Korea disputes).[SS]

More recently, in 2010, Hyperkin developed the RetroN3, which, besides NES carts, also runs SNES and Genesis

carts, as well as their Japanese counterparts Famicom, Super Famicom and Mega Drive.

Technical specifications

Original chassis/casing

The original Japanese Famicom was predominantly white plastic, with dark red trim. It featured a top-loading
cartridge slot and grooves on both sides of the deck in which the hardwired game controllers could be placed when

not in use.m]

The original version of the North American NES used a radically different design. The NES's color scheme was two
different shades of gray, with black trim. The top-loading cartridge slot was replaced with a front-loading
mechanism. The slot is covered by a small, hinged door that can be opened to insert or remove a cartridge and closed
at other times. The dimensions of this model are 10 in (250 mm) wide by 8 in (200 mm) long by 3.5 in (89 mm)
high.[56] When opened, the cartridge slot door adds an additional 1 in (25 mm) height to the unit.

Redesigned model

The NES-101 model of the Nintendo Entertainment System
(HVC-101 model in Japan), known informally as the "top-loader”,
uses the same basic color scheme, although there are several subtle
differences. The power switch is colored a bright red and slides
into the on and off position, similar to the SNES, instead of the
original push-button. Also, there is no LED power indicator on the
unit. Like the original Family Computer, it uses a top-loading
cartridge slot. The NES-101 model was redesigned after the (also
top loading) SNES and indeed they share many of the same design

cues. The NES-101 model is considerably more compact than the
original NES-001 model, measuring 6" by 7" by 1.5". The
NES-101 model offered only RF outputs instead of the RF and

RCA (mono) outputs offered on the original NES-001 model,[37]
(35]

The NES-101 control deck alongside its similarly

redesigned NES-039 game controller.

whereas the HVC-101 model of the Family Computer offered RCA connectors only.
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Cartridges

All officially licensed North American (NTSC) and European (PAL)
cartridges, or "carts", are 5.25" (13.3 cm) tall, 4.75" (12 cm) wide and .75"
(2 cm) thick. Originally, NES carts were held together with 5 small, slotted
screws. Later games (post-1987) were redesigned slightly to incorporate two
plastic clips molded into the plastic itself, eliminating the need for the top two
screws.’”! This is why older NES carts are referred to as "5-screw" and are

distinguishable by their flat tops and, as the name suggests, five screws

instead of three. Around this time, the standard screws were changed to

North American cartridges (or "Game

3.8 mm security screws to further secure the ROMs inside from tampering.  pug' pictured) were significantly longer
The back of the cartridge bears a label with instructions on handling. These than their Japanese counterparts, but
labels were gray for standard games and gold (or in rare cases silver) for were not as wide.

games that featured battery backup. With the exception of The Legend of

Zelda and Zelda II: The Adventure of Link, which were available in gold-plastic carts, all licensed NTSC and PAL
cartridges were a standard shade of gray plastic. Unlicensed carts were produced in black (Tengen, American Video
Entertainment and Wisdom Tree), robin egg blue (Color Dreams and Wisdom Tree) and gold (Camerica) and were
all slightly different shape and style than a standard NES cart. Nintendo also produced yellow-plastic carts for
internal use at Nintendo Service Centers, although these "test carts" were never made available for purchase by

consumers.

Japanese (Famicom) cartridges are shaped slightly differently, measuring only 3" (7.6 cm) in length, but 5.3"
(13.5 cm) in width. While the NES used a 72-pin interface, the Famicom system used a 60-pin design. Some early
NES games (most commonly Gyromite) were actually 60-pin Famicom PCBs and ROMs with a built-in
converter.!> Unlike NES games, official Famicom carts were produced in many colors of plastic. Adapters, similar

in design to the popular accessory Game Genie, are available that allow Famicom games to be played on an NES.

Central processing unit

For its central processing unit (CPU), the NES uses an 8-bit AR ;
microprocessor produced by Ricoh based on a MOS Technology SRR R LR D E T
6502 core. It incorporates custom sound hardware and a restricted
DMA controller on-die. To save some space on the silicon, the
Ricoh CPU omitted the 6502's BCD (binary coded decimal) mode. 1ihe
NTSC (North America and Japan) versions of the console use the Versions of the NES console released in PAL regions
Ricoh 2A03 (or RP2A03), which runs at 1.79 MHz.P8! PAL incorporated a Ricoh 2A07 CPU.
(Europe and Australia) versions of the console utilize the Ricoh

2A07 (or RP2A07), which is identical to the 2A03 save for the fact that it runs at a slower 1.66 MHz clock rate and
[59]

has its sound hardware adjusted accordingly.
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Memory

The NES contains 2 KiB of onboard work RAM. A game cartridge
may contain expanded RAM to increase this amount. It also has 2 KiB
of video RAM for the use of the picture processing unit (PPU), 256
bytes of OAM (Object Attribute Memory) to hold a display list, and 28
bytes of palette RAM. The system supports up to 32 KiB of program
ROM at a time, but this can be expanded by orders of magnitude by the

process of bank switching. Additionally, cartridges may contain 16,360 T -
bytes (nearly 16 KiB) of address space reserved as "Expansion Area", A static ram chip from NES clone 2 X 8 bit.
which often contained an 8 KiB SRAM. Expanded Video memory

(VROM or VRAM) may also be available on the cartridge (on-cartridge mapping hardware also allowing further

Video expansion past 12 KB).[58]

Video

The NES uses a custom-made Picture Processing Unit (PPU) developed by Ricoh. The version of the processor used
in NTSC models of the console, named the RP2C02, operates at 5.37 MHz, while the version used in PAL models,
named the RP2C07, operates at 5.32 MHz.*”! Both the RP2C02 and RP2C07 output composite video.8! Special
versions of the NES's hardware designed for use in video arcades use other variations of the PPU. The
PlayChoice-10 uses the RP2C03, which runs at 5.37 MHz and outputs RGB video at NTSC frequencies. Two
different variations were used for Nintendo Vs. Series hardware: the RP2C04 and the RP2C05. Both of these operate
at 5.37 MHz and output RGB video at NTSC frequencies. Additionally, both use irregular palettes to prevent easy

ROM swapping of games.[ﬁo]

All variations of the PPU feature 2 KiB of video RAM, 256 bytes of on-die sprite position / attributable RAM (object
attribute memory or OAM) and 28 bytes of on-die palette RAM to allow selection of background and sprite colors.
This memory is stored on separate buses internal to the PPU. The console's 2 KiB of onboard RAM may be used for
tile maps and attributes on the NES board and 8 KiB of tile pattern ROM or RAM may be included on a cartridge.
Using bank switching, virtually any amount of additional cartridge memory can be used, limited only by

manufacturing costs.8!

The system has an available color palette of 48 colors and 5 grays. Red, green and blue can be individually darkened
at specific screen regions using carefully timed code. Up to 24 colors may be used on one scan line: a background
color, four sets of three tile colors and four sets of three sprite colors. This total does not include color

de—emphasis.[58]

A total of 64 sprites may be displayed onscreen at a given time without reloading sprites mid-screen. Sprites may be
either 8 pixels by 8 pixels, or 8 pixels by 16 pixels, although the choice must be made globally, as it affects all
sprites. Up to eight sprites may be present on one scanline, using a flag to indicate when additional sprites are to be
dropped. This flag allows the software to rotate sprite priorities, increasing maximum amount of sprites, but typically

causing flicker.l°®!

The PPU allows only one scrolling layer, though horizontal scrolling can be changed on a per-scanline basis. More

advanced programming methods enable the same to be done for vertical scrolling.[sg]

The standard display resolution of the NES is 256 horizontal pixels by 240 vertical pixels. Typically, games designed
for NTSC-based systems had an effective resolution of only 256 by 224 pixels, as the top and bottom 8 scanlines are
not visible on most television sets. For additional video memory bandwidth, it was possible to turn off the screen

before the raster reached the very bottom. 8!

Video output connections varied from one model of the console to the next. The original HVC-001 model of the

Family Computer featured only radio frequency (RF) modulator output. When the console was released in North
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America and Europe, support for composite video through RCA connectors was added in addition to the RF
modulator. The HVC-101 model of the Famicom dropped the RF modulator entirely and adopted composite video
output via a proprietary 12-pin "multi-out" connector first introduced for the Super Famicom / Super Nintendo
Entertainment System. Conversely, the North American re-released NES-101 model most closely resembled the
original HVC-001 model Famicom, in that it featured RF modulator output only.[41] Finally, the PlayChoice-10

utilized an inverted RGB video output.

Audio

The NES board supported a total of five sound channels. These included two pulse wave channels of variable duty
cycle (12.5%, 25%, 50% and 75%), with a volume control of sixteen levels and hardware pitch bending supporting
frequencies ranging from 54 Hz to 28 kHz. Additional channels included one fixed-volume triangle wave channel
supporting frequencies from 27 Hz to 56 kHz, one sixteen-volume level white noise channel supporting two modes
(by adjusting inputs on a linear feedback shift register) at sixteen preprogrammed frequencies and one differential
pulse-code modulation (DPCM) channel with six bits of range, using 1-bit delta encoding at sixteen preprogrammed
sample rates from 4.2 kHz to 33.5 kHz. This final channel was also capable of playing standard pulse-code

modulation (PCM) sound by writing individual 7-bit values at timed intervals.>®!

NES Test Station

The NES Test Station was a Nintendo Entertainment System testing machine made by Nintendo in 1988. It is a
NES-based unit designed for testing NES hardware, components and games. It was only provided for use in World
of Nintendo boutiques as part of the Nintendo World Class Service program. Visitors were to bring items to test on

the station, often with assistance from a technician or store employee.

The NES Test Station features a Game Pak slot and connectors for testing various components (AC adapter, RF
switch, Audio/Video cable, NES Control Deck, controllers and accessories) at the front, with a knob selector in the
center to select the component to test. The unit itself is very large, weighing almost forty pounds, and securely hooks
up to the television through both AV Cables and RF Switch in one wire. The user can choose which output to use for
gameplay by pressing the RF/AV for Audio/Video Cable connection, or leave it unpressed for RF Switch
connection. The television it's hooked up to (normally nineteen inches) is meant to be placed on top of it. On the
front edge are three colored button switches: an illuminated red Power switch, a blue Reset switch and a green
switch for alternating between AV and RF connections when testing an NES Control Deck. The different knob

selections are:

* Game Pak Channel (for testing Game Paks)

* Control Deck and Accessories Channel (includes tests for NES Controllers, the Zapper, R.O.B. and Power Pad)
* Audio Video Channel

e AC Adaptor Channel

¢ RF Switch Channel

* System Channel (for testing a Control Deck)

The testing simply displays the selected output's results as either Pass' or 'Fail. Very little is known about this
equipment. Nintendo later provided an add-on for testing Super NES components and games, named the Super NES
Counter Tester.
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Reception

Legacy

The NES/Famicom was one of the most influential video game systems ever produced. It also had the longest-lasting
production run, lasting 20 years from July 1983 before being discontinued September 2003 in Japan. The NES was
released at a time when interest in video games was fading. After the "video game crash” of the early '80s, many
retailers and adults treated electronic games as a passing fad.[!"! Five years later, in 1988, video gaming was a
multi-billion dollar industry.[62] Before the NES/Famicom, Nintendo was known as a moderately successful
Japanese toy and playing card manufacturer. The popularity of the NES/Famicom helped Nintendo grow into an

internationally recognized name almost synonymous with video games[63]

[

and set the stage for Japanese dominance
of the video game industry. 6 With the NES, Nintendo also changed the relationship between console
manufacturers and third-party software developers by restricting developers from publishing and distributing
software without licensed approval. This lead to higher quality software titles, which helped to change the attitude of
a public that had grown weary from poorly-produced titles for other game systems of the day.[m The NES was the

first system to use special technology to lock-out unauthorized cartridges.[65]

The NES hardware was also very influential. Nintendo chose the name "Nintendo Entertainment System" for the US
market and redesigned the system so it would not give the appearance of a child's toy. The front-loading cartridge
input allowed it to be used more easily in a TV stand with other entertainment devices (like a video cassette player).
The controller was radically different from those of previous consoles,[éé] replacing the joystick with a 4-way
directional "control pad."[40] Unlike a joystick, the control pad could be manipulated precisely and easily with a
single thumb. As the industry adopted the idea, it became universally known as the "directional pad," "D-pad," or
"cross pad." Nearly every major game system after the NES incorporated a D-pad onto the primary controller. In

later years, Nintendo was recognized with multiple industry awards for the innovation.[®71 (681 (6]

Many prominent game franchises originated on the NES. The system's hardware limitations led to game design
similarities that still influence video game design and culture. Some of the more important franchises that debuted on

the NES were Nintendo's own Super Mario Bros.,[70] The Legend of Zelda""
[

and Metroid,[n] Capcom's Mega

[75 [76]

Man'™! franchise, Konami's Castlevania 74l franchise, Square Soft's Final Fantasy !'and Enix's Dragon Quest

(now Square Enix's) franchises. All of these still exist today.

NES imagery, especially its controller, has become a popular motif for a variety of products,[77] (781 1791

including
Nintendo's own Game Boy Advance.[45] Clothing, accessories, and food items adorned with NES-themed imagery
are still produced and sold in stores. Such items include hats, shirts, underwear, wallets, wrist-bands, belt buckles,

tins containing mint candy, and energy drinks.

See also

* List of Nintendo Entertainment System games

* List of Family Computer games

* List of Family Computer Disk System games

* List of Nintendo Entertainment System emulators

* Nintendo World Championships
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Notes

A a: For distribution purposes, Europe and Australasia were divided into two regions by Nintendo. The first of these
regions consisted of France, the Netherlands, West Germany, Norway, Denmark and Sweden and saw the NES
released during 1986. The console was released in the second region, consisting of the United Kingdom, Republic of
Ireland and Italy, as well as Australia and New Zealand, the following year.

A b: In Japan, Nintendo sold an optional expansion peripheral for the Famicom, called the Famicom Disk System,
which would enable the console to run software from proprietary floppy disks.

A ¢: The original Famicom included no dedicated controller ports. See game controllers section.

A e: The NES was the overall best-selling system worldwide of its time. In Japan and the United States, it controlled

[

85 to 90 percent of the market. 31 It was not as successful in Europe, where it was at in most ten to twelve percent of

households.“ﬂ Nintendo sold 61.9 million NES units worldwide: 19.35 million in Japan, 34 million in the Americas

and 8.5 million in other regions.[l]

A f: The commonly bundled game Super Mario Bros. popularized the platform game genre and introduced elements

that would be copied in many subsequent games[SO]

A g: Atari broke off negotiations with Nintendo in response to Coleco's unveiling of an unlicensed port of Donkey

Kong for its Coleco Adam computer system. Although the game had been produced without Nintendo's permission

or support, Atari took its release as a sign that Nintendo was dealing with one of its major competitors in the
(10]

market.

A h: Super Mario Bros. is often erroneously included in lists of launch titles. See its article for more information.
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PV-1000

Manufacturer Casio

Release date October 1983[1]

Introductory price | 14,800¥

Media ROM Cartridge

CPU Z80A clocked at 3.579 MHz
Memory 2KB RAM

Display 256x192 resolution, 8 colours
Input Joystick

Successor Casio Loopy

The PV-1000 was a video game console manufactured by Casio and released in Japan in 1983. The PV-1000 was
powered by a Z80A micro-processor, and had only 2 KB RAM available, with 1 KB devoted to its character
generator. It had a 256x192 pixel resolution and had 8 available colours. It was released alongside a computer known
as the PV-2000, which is compatible with PV-1000 controllers but not games. In the same year Casio released two
other consoles, the PV-7 and the PV-16 which were MSX computers. The PV-1000 initially sold for 14,800¥.

Casio failed to achieve a significant market share. It is said to have been pulled from the shelves within a matter of

weeks, making the system extremely rare.

Games
Only 15 games for the Casio PV-1000 were released.

* Amidar

* Punch Boy

* Mahjongg

* Dig-Dug

* Pachinko UFO
* Pooyan

* Space Panic

* Super Cobra

o Turpin

*  Tutankhamon

» Warp

References

[1] PV-1000 details (http://www.old-computers.com/museum/computer.asp?st=2&c=849)
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Epoch Cassette Vision

The Epoch Cassette Vision with a Galaxian cartridge.

Manufacturer

Epoch Co.

Type

Video game console

Release date

® July 30, 1981

Introductory price 13,500 yen

Media ROM cartridge

Input Internal controllers
Successor Super Cassette Vision

The Epoch Cassette Vision was a video game console made by Epoch and released in Japan on July 30, 1981.
Despite the name, the console used cartridges, not cassettes, and it has the distinction of being the first successful
programmable console video game system to be made in Japan. The system retailed for 13,500 yen, with games
going for 4,000. It is believed, though not confirmed, that Sega and/or SNK made games for the Cassette Vision. Its
graphics were less refined than the Atari 2600, and the only controls were 4 knobs (2 to a player, 1 for horizontal
movement, 1 for vertical) built into the console itself, along with 2 fire buttons to a player. Though the Cassette
Vision was not a fantastic seller, it managed to spawn off a smaller, cheaper version called the Cassette Vision Jr.
and a successor called the Super Cassette Vision. The latter was released in 1984, and was sold in Europe, with

little success. Except for their failed Game Pocket Computer handheld system, Epoch never had another system

released.

Cassette Vision Games

e Astro Command - Astro Command was and is an Action game released by Epoch for the Cassette Vision in 1983.
* Baseball - Baseball was and is a Baseball game released by Epoch for the Cassette Vision 1981.

» Battle Vader - Battle Vader was and is a Shoot 'em up released by Epoch for the Cassette Vision in 1982.

* Big Sports 12 - Big Sports 12 was and is a Sports game released by Epoch for the Cassette Vision in 1981.

¢ Elevator Panic

¢ Galaxian

e Grand Champion

* Kikori no Yosaku

¢ Monster Block

*  Monster Mansion (Donkey Kong clone)
¢ New Baseball

e PakPak Monster
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Cassette Vision Specifications

Cassette Vision's controllers are integrated into the body.

Cassette Vision

2 x 2-directional lever switches

4 x Push buttons

4 x Revolving dials
1 x Course swich

1 x Select button

1 x Start button

1 x AUX. button

Cassette Vision Jr.

Cassette Vision hardware has only the controllers and power supply circuit. Other components including 1chip CPU,

Memory and Video Processor are on the cartridge circuit board.

Super Cassette Vision Games

1 x 2-directional lever switch

4 x Push buttons
1 x Select button
1 x Start button

Astro Wars

Astro Wars II - Battle in Galaxy

BASIC Nyuumon
Boulder Dash
Comic Circus

Doraemon

Dragon Ball: Dragon Daihikyo

Dragon Slayer
Elevator Fight

Lupin ITI

Mappy

Milky Princess
Miner 2049er
Nebula

Nekketsu Kung-Fu Load
Pole Position II

Pop and Chips

Punch Boy

Rantou Pro-Wrestling
Shogi Nyuumon

Sky Kid

Star Speeder

Super Base Ball

* Giants Hara Tatsunori no Super Base Ball

Super Golf
Super Mahjong
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e Super Sansu-Puter

* Super Soccer

¢ TonTon Ball

* WaiWai(Y?2) Monster Land
¢ Wheelie Racer

Super Cassette Vision Specifications

e CPU: uPD7801G (NOT Z80 Clone)

¢ RAM: 128B (uPD7801G internal)

¢ ROM: 4KB (uPD7801G internal)

¢ Video Processor: EPOCH TV-1

* VRAM: 4KB (2 x uPD4016C-2) + 2KB (EPOCH TV-1 internal)
¢ Colour: 16

e Sprites: 128

» Display: 256x256 (NOT 309x246)

¢ Sound Processor: uPD1771C

¢ Sound: 1 channel (Tone, Noise or 1bit PCM)
* Controllers: 2 x hard-wired joysticks

External links

* Epoch's official website th

* EPOCH Super Cassette Vision Emulator for Win32 21
e EPOCH Super Cassette Vision hardware info 3] (in Japanese)
* Epoch Cassette Vision hardware information 41 (in Japanese)

* Yeno & Epoch Super Cassette Vision 5]
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Sega Master System

Master System™

Top: The PAL version of SMS.
Bottom: The PAL version of SMS II.

Manufacturer Sega

Type Video game console

Generation Third generation (8-bit era)

Retail availability |, 1P per 00, 1985 (with the name Mark T

o N June 198611

. EU September 1987 (1

« P October 1987 (with the name Master System)[z]
. BR September, 1989

Introductory price US$ 200[3]

Discontinued JP 1989
NA 19924
EU 1996
BR 1998
Units sold 13 million [5116][7]
Media ROM cartridge and card
CPU [8]

8-bit Zilog Z80 at 3,58 MHz (3,579545 MHz)

Storage capacity

Sega Card (256 kbits max. capacity)

Memory

64 kbits (8 KB)1 10

Display

NTSC or PAL based on the TMS9918 video chip
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Controller input [11][11]

2 controller ports
1 expansion slot[

Best-selling game |, INT 1 November 1986

Alex Kidd in Miracle World[lz]

Predecessor SG-1000

Successor Mega Drive/Genesis

The Master System (¥ X % — A2 7 & Masuta Shisutemu) (abbreviated to SMS) is a third-generation 8-bit
cartridge-based video game console that was manufactured and released by Sega in 1986 in North America, seven
months after the original NES,[B] and in 1987 in Europe. Its original Japanese incarnation was the "Sega Mark III",
which was first released in 1985.

When the system was later released in North America it was sold in two incarnations: a bare-bones console with one
controller bundle called the Sega Base System and a bundle with two controllers and a light gun entitled the Sega
Master System. It was this latter configuration that became the more popular and better known of the two, and the
system almost immediately became synonymous with this bundle. The system itself appears to have originally been
intended to have been referred to as the "Sega Power Base" in English-speaking markets, and the Sega Genesis/Mega
Drive adapter that lets Master System games be played on that console was later referred to as the "Power Base

Converter".

In the European, Oceanic, and Brazilian markets, this console launched Sega onto a competitive level comparable to
Nintendo, due to its wider availability, but it failed to put a dent in the North American and Japanese markets. The
Master System was released as a direct competitor to the Nintendo Entertainment System in the third videogame
generation. Despite its shaky performance in the major territories, it enjoyed over a decade of life in smaller

markets.['*! The later Sega Game Gear is effectively a hand-held Master System, with a few enhancements,[m

although it required an adapter to play actual Master System cartridges.[14]

In 2009, the Master System was named the 20th best video game console of all time (out of 25) by the video gaming
website IGN.[!!

History

To compete with Nintendo's NES/Famicom in Japan, Sega decided to develop a console system of its own. The
SG-1000 and Mark IIT were available in Japan in the mid-1980s, and the successor to the Mark I/II, the Sega Mark
III, was released in 1984.116! Sega witnessed the early success of the Nintendo Entertainment System, and entered
into the American console market. Sega redesigned the Mark III, renamed it the Sega Master System, and released it
in 1986, after the NES first came out.

Sega's Master System was technically superior to the NES,[m capable of displaying twice as many colours on screen
and featuring a CPU twice as fast as the one used in the NES; it arguably trumped the Nintendo Entertainment
System in every possible technical respect and was released nationwide in the United States the same year, 1986.
However, technical superiority affected the market share little as the popularity and game library was lacking

compared to those on the NES.H7]

The original SMS could play both cartridges and the credit card-sized "Sega Cards," which retailed for cheaper
prices than carts but had less code. The SMS also featured accessories such as a light gun and 3D glasses which were

designed to work with a range of specially coded games.

The Master System technology lived on in Sega's Game Gear, which was based on the technology found in the
Master System. The console had two game formats which were cartridges and a Sega Game Card format. The cards
held only 256K of data (cartridges held over 4 times that amount), but the advantage to both Sega and the consumer
was the fact that the cards were cheaper to manufacture, and sold for less than the carts did. The console featured a




Sega Master System 146

range of built in games that played whenever a cart or card was not inserted; the different models of the console each
featured different built-in titles. The Mark III was also backwards compatible with SG-1000 software.

During its lifespan, the Master System was built in several variations.

Origin

Designed by Hideki Sato, the designer of the original Sega Game 1000 (T 2 ¥ —+ ¥ Esuji Sen) (abbreviated to
SG-1000), was a cartridge-based video game console manufactured by Sega, which was first released to the Japanese
market on Friday, July 15, 1983 for ¥15,000 (US$241.50),[18] is the primary man responsible for every Sega arcade

and home hardware system, including its most successful console, the Mega Drive (X % N 7 4 7" Mega Doraibu),
(abbreviated to MD or Genesis).[lg]

The SG-1000, along with its direct successor the SG-1000 II, marked Sega's first entry into the home video game
hardware business, and while neither system was popular,[zo] they provided the basis for the more successful Sega

Mark III which eventually became the Sega Master System.[20]

Japan
The Sega Mark III was released in Japan on Sunday, October 20, 1985 for ¥15,000 to compete with the Family

Computer, following on from the SG-1000 and SG-1000 II. The Mark III was built similarly to the SG-1000 II, with
the addition of improved video hardware and an increased amount of RAM.

The system was backwards compatible with earlier SG-1000 titles. As well as the standard cartridge slot, it had a
built-in slot, formerly known as expansion slot for Sega My Cards, which were physically identical to the cards for
the Sega SG-1000 "Card Catcher" add-on. While in Japan there were many titles in this format published for both the
SG-1000 and Mark III, only a few were published in the West (the numbering changes between Tonka and Europe):

e 4001 - My Hero

* 4002 - Ghost House

* 4003 - Teddy Boy

* 4004 - TransBot

* 4005 - F-16 Fighting Falcon

e 4007 - Super Tennis

* 4010 - Spy vs. Spy

* 4018 - Great Soccer

* 4080 - Hang-On

* 4081 - F-16 Fighter (the European release of F-16 Fighting Falcon)
* 4083 - Spy vs. Spy (European release)
* 4084 - Bank Panic

The Mark III was redesigned as the Sega Master System for L

. . . . Vi
release in other markets. This was mainly a cosmetic revamp and ////////”””””ﬂl

Y,
—

the internal components of the console remained virtually the
same. The redesigned console was itself released in Japan in 1987,
with the addition of a built-in Yamaha YM2413 FM sound chip,
Rapid Fire Unit, and 3-D glasses adapter; all of which were

separate accessories for the Mark III. The Sega Mark III, the original Japanese version of the

Master System
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Sega Master System game cartridges released outside Japan had a
different shape and pin configuration to the Japanese Master
System/Mark III cartridges. This may be seen as a form of

regional lockout.

Typical of the era, the Master System had several different mascot

characters, the most prominent of which was Alex Kidd.

The Mark III controllers

In a lot of respects, Alex Kidd was Sega's first official mascot character for
approximately 5 years, from 1986 up until the introduction of Sonic the
Hedgehog in 199121 221 A handful of games featuring Sonic the Hedgehog
were produced for the Master System, but none of these were ever released in

Japan for the system.

Neither the Mark III nor the Japanese Master System were commercially
successful, due to strong competition from the Family Computer, which held
the 95% of the market share there.

Screenshot of Zillion, JJ in front of the

Mothership on Planet X.

The last licensed release in Japan was Bomber Raid, released by Sega on
February 4, 1989.

North America

The system was redesigned and sold in the United States under the name Sega Master System in June 1986, less than
a year after the Nintendo Entertainment System (NES) was released. The console sold for $200. The Master System
was subsequently released in other locales and markets, including a second release in Japan in 1987 under the new

Master System name.

By 1988, Nintendo commanded 83% of the North American video game market share!?* and the rights to the Master
System in North America were sold to Tonka, but its popularity continued to decline due to Nintendo's policies in
spite of the company's success in gaining a position on the market for the system.[24] One of Nintendo's policies was
that its third-party licensees could not release any video game on competing consoles. The lack of third-party support
left the Master System deprived of many arcade and NES hit titles. Activision and Parker Brothers were the only two
third-party companies publishing for the Master System in North America, but both companies stopped supporting

the Master System in 1989 and neither companies had released more than five video game titles for the platform.
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In 1990, Sega was having success in North America
with its Sega Genesis and as a result took back the
rights from Tonka for the Master System. It designed
the Sega Master System II, a low-cost Master System
that lacked the reset button, expansion port (which was
never used), and card slot of the original. Since the card
slot was used as a connector to synchronize the 3D
glasses with the original Master System, the SMS2
couldn't use the 3D glasses. In an effort to counter

Nintendo's Super Mario Bros., the new system included
Alex Kidd in Miracle World playable without any

cartridges; hence replacing the built-in Snail Maze and

Sega Master System II

Hang-On/Safari Hunt of the original system.

Sega marketed the Master System II heavily; nevertheless, the unit sold poorly in North America. In 1991, Nintendo
was forced by the U.S government to abandon the restriction it held on its third party licensees, but the Master
System had already been eclipsed long ago with no signs of ever recovering. By early 1992, the Master System's
sales were virtually nonexistent in North America and production ceased.

The last licensed release in the United States was Sonic the Hedgehog, released by Sega in fall 1991. Some European

games were released in Canada for some time after.!>!

Europe

In Europe, the Master System was very successful. Sega marketed the Master System in many countries, including
several in which Nintendo did not sell its consoles. It enjoyed strong third party support in the continent, including

from American video game publishers that had not released titles for the platform in North America.
In Germany, it had some success, where it was distributed by Ariolasoft beginning in winter 1987.

In France, the console was first distributed by Mastertronic France then from September 1988 to September 1991 by
Virgin Loisirs and then from September 1991 by Sega France. The Master System sold more than a million units in

this region.
In the United Kingdom, it was distributed by Mastertronic, who later merged with the Virgin Group.

In Italy it was distributed by Giochi Preziosi and in its first years it overshadowed the Nintendo Entertainment

System. The NES only gained a good market share later in its lifespan, after the release of the Sega Mega Drive.

The console was produced far longer in Europe than in Japan and North America. It is generally considered a success
in Europe where it competed and managed to rival the NES. Because of the success in Europe, Sega decided to open

its Sega Europe division.

Due to its architectural similarity to the Game Gear, software companies were easily able to make versions of their
games for both the Master System and Game Gear. In fact, many Game Gear titles that were released in North

America and Japan were released alongside Master System versions of those games in Europe.

As in North America, Sega launched the redesigned Sega Master System II in 1990. This system included Alex Kidd
in Miracle World, and later Sonic the Hedgehog, as a built-in game.

The last licensed release in Europe was The Smurfs: Travel the World, released by Infogrames in 1996. Its successor,

the Mega Drive, which was also successful in Europe, was supported up until this time as well. However, both were

discontinued so that Sega could concentrate on the Sega Saturn.'?6!
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Brazil

Brazil was the most successful market for the Master System. Tec Toy,
Sega's distributor in Brazil, was responsible for marketing and sales.
Both the Master System I and II have slight differences in the external
appearance of the console, but are still extremely similar to the Master

System outside of Brazil.

At least five versions of the console were released between 1989 and

1995 and several games had been translated into Portuguese. The

characters in these games had also been modified so that they appealed

Sega Master System III compact: Brazilian

to Brazilian mainstream audiences (for example, Wonder Boy in .
variation of Master System II.

Monster Land featured Monica, the main character from a popular

children's comic book in Brazil, created by Mauricio de Souza). Brazil

also produced many original games, like Sitio do Pica Pau Amarelo (based on Monteiro Lobato workmanship),

Castelo Rd-Tim-Bum (from the TV Cultura series) and TV Colosso (from the Rede Globo series).

As of 2010, both Master System and Sega Mega Drive are still being produced in Brazil, now with several games
running direct from the memory, and, as of 2006, the cartridge slots have been removed from the Master System, as

the cartridges aren't marketed anymore.

The latest version is called Master System Evolution, includes 132 built-in games.

Tec Toy games

In 2002, Tec Toy, motivated by the success of the Sega Master System in the Brazilian market, decided to continue
producing more games. By the end of the 1990s, there were well over 70 Brazilian variants of the original Master
System games. The system was rereleased again by changing the color of the console to a white hue. A number of

games were exclusively released in the Brazilian market for the Master System.[27]

Master System 3

The latest version is the "Master System 3" (a completely different unit
to the original "Master System III" which was a grey Master System
ID). It has a brand new modern black design, with details in blue. Even
with the visual changes, it was not renamed, save switching the roman
number in the name to a decimal number. Although outwardly similar
to the Master System II, the Master System 3 featured internal changes
that allowed it to handle cartridges up to 8 megabits (1024 kilobytes) in

size.

Master System Compact: wireless variant

The Master System 3 came with 131 games built in, including games
like Sonic the Hedgehog, Alex Kidd and Golden Axe.

developed in Brazil.

One of the more notable Master System consoles in Brazil was wireless Master System Compact developed by Tec
Toy. The console transmits the A/V signal through RF, dispensing cable connections. It was produced from 1994 to
1997 and is still a target for console collectors. A similar version, called Master System Girl, was also released in

an attempt to attract female consumers. The only difference in this version is a strong pink casing and pastel buttons.




Sega Master System 150

Later, Game Gear games were ported to the Master System and several
original Brazilian titles were made for the system. Tec Toy also
produced a licensed version of the fighting game Street Fighter II for
the Master System. The console production was familiar to the

Brazilians, which explains the success in that market.

The Master System Girl

Overview

Overall, the Sega Master System was mildly successful worldwide, but failed to capture the Japanese and North
American markets. However, Sega was able to garner a greater market share with the Master System's successor,

Sega Mega Drive/Genesis in Europe, Brazil, and North America.

The Sega Master System was re-released in a smaller handheld form factor in late 2006. This small handheld device
is powered by 3 AAA batteries, has a brighter active matrix screen, and contained 20 Game Gear and Sega Master
System games. It was released under several brands including Coleco® and PlayPal.[zg] In 2009, Master System

Evolution (a new version) was released in Brazil.

Official Sega Packs

This list shows a fraction of what exists so everything on Sega packages, except with console controllers and

accessories, there are many worldwide collectors items.>"!

Various accessories and collectibles items, were partially released by third-party for the Master System.Bl]

This also included games packages, such as the games packages Marksman Shooting & Trap Shooting,[32] Hang On
& Safari Hunt,m] Marksman Shooting / Trap Shooting / Safari Hunt*¥! (as a three-pack) as well as many other

collectors items.

* 3000 Sega Master System (with a maze game) Hang On / Safari Hunt
* 3001 SegaScope package

* 3005 Sega Master System (with Astro Warrior/Hang On in cartridge)
* 3005-05B Sega Master System (Alex Kidd)

* 3006 Sega Master System 2 (Alex Kidd)

* 3006-05A Sega Master System 2 (Sonic the Hedgehog)

* 3006-18 Sega Master System 2

* 3010 Sega Master System (Hang On in cartridge or card)

* 3010A Sega Master System Plus (Hang On/Safari Hunt)
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Technical specifications

CPU

The Master System’s CPU is a 8/16-bit Zilog 780.% The maximum addressable memory is 64 KB.

CPU reference[36]
Processor Zilog 780
Clock Rates (NTSC) | Input: 2.5 MHz

Bus: 3.579545 MHz, ? MHz, or ? MHz
Clock Rates (PAL) Input: 2.5 MHz

Bus: 3.546893 MHz, ? MHz, or ? MHz
Clock Rates (SECAM) | Input: 2.5 MHz

Bus: 3.546893 MHz, ? MHz, or ? MHz
Buses 24-bit and 8-bit address buses, 8-bit data bus
Additional Features |+ DMA

*  Opcode

» Timed IRQ (not sure)

 Parallel I/O processing (not sure)

Video

Graphics: VDP (Video Display Processor) derived from Texas Instruments TMS9918A

* Up to 32 simultaneous colors available (one 16-color palette for sprites or background, an additional 16-color

palette for background only) from a palette of 64 (can also show 64 simultaneous colors using programming

tricks)

* Screen resolutions 256x192 and 256x224. PAL/SECAM also supports 256x240
» 8x8 pixel characters, max 463 (due to VRAM space limitation)

* 8x8 or 8x16 pixel sprites, max 64

» Horizontal, vertical, and partial screen scrolling

Audio

Sound (PSG): Texas Instruments SN76489 (note that the Sega Master System, Game Gear, and Mega Drive /
Genesis used a slightly altered clone of the newer SN76489A, while the older SG-series used the original

SN76489)

¢ 4 channel mono sound (3 Square Waves, 1 White noise)

* 3 tone generators, 10 octaves each, 1 white noise generator

Sound (FM): Yamaha YM2413
e Mono FM synthesis

» Switchable between 9 tone channels or 6 tone channels + 5 percussion channels

* Included as built-in "accessory" with Japanese Master System (1987)

* Supported by certain games only
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Onboard RAM

¢ Boot ROM: 64 kbit (8 KB) to 2048 kbit (256 KB), depending on built-in game
* Main RAM: 64 kbit (8 KB), can be supplemented by game cartridges

* Video RAM: 128 kbit (16 KB)

* Game Card slot (not available in the Master System II)

* Game Cartridge slot (not included on newer Brazilian models, as these have built-in games)

» Japanese and South Korean consoles used 44-pin cartridges, the same shape as SG-1000 cartridges

* All other consoles use 50-pin cartridges[37]

with a wider shape
» The difference in cartridge style is a form of regional lockout

* Expansion slot

* Unused, pinout compatible with 50-pin cartridges (but opposite gender) in all regions

Unit dimensions

J Dimensions[38] :

*  Width: 365 mm, Depth: 170 mm, Height: 69 mm

Media input
One of the most unusual features of the Sega Master System is its dual media inputs: one cartridge slot and one card

slot. The card slot accepted small cards about the size of a credit card, much like the later PC Engine/TurboGrafx.

The cards and cartridges both serve the purpose of holding software. However, the cartridges had a much higher
capacity, while the cards were much smaller. Sega used the cards for budget games, priced lower than the typical

game.

Almost all cards are games, but the 3-D glasses card served an entirely different purpose. The 3-D glasses plug into
the console via the card slot, and allow 3-D visual effects for specially designed cartridge games. In this fashion,

both media inputs worked in tandem.

The card slot was removed in the redesigned Master System II, providing support for only cartridges. This helped to
reduce the cost of manufacturing the console since the cards were unpopular and few card-based games were made.

Most of the card games were later re-released as cartridges.

A floppy disk drive add-on for the original Master System was developed but was never released.

Peripherals

Game controllers

¢ Controller 3 — 2 buttons, hole for a screw-in thumbstick

* Controller 4 — 6 buttons, very similar to the Mega Drive's 6 button pad; released in Brazil only.

* Control Stick - 2 buttons and a stick similar to a gear stick, but on the right side and the buttons are on the left
side.

* Light Phaser — Light gun, not compatible with Mega Drive light gun games.

* Sega Remote Control System - remote controller

* Sega Sports Pad - trackball controller

* Sega Handle Controller - (Steering Wheel controller for driving-/airplane games)

¢ SG Commander - a standard controller with built in rapid fire.
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Standard controllers

The Master System controller has only 2 buttons, one of which

additionally performs the function of the traditional "Start" button; the n L =
pause button is on the game console itself. The original controllers, like == . @@"

, . . L 1N )| SeaA
Sega's previous systems, has the cord emerging from the side; in 1987 N A\ -

the design was changed to the now-typical top emerging cord. Some

controllers also include a screw-in thumb stick for the D-pad. The Master System's controller

The controller uses the prevailing de facto standard Atari-style 9-pin connector and can be connected without
modification to all other machines compatible with that standard, including the Atari 2600, Commodore Amiga,

Atari ST, Commodore 64, Amstrad CPC and ZX Spectrum with Kempston interface or similar.

When Street Fighter Il was released (in Brazil only), a new six-button controller similar to the Sega Mega Drive

controller was also released. The current Brazilian Master System consoles come with two six-button controllers.

The later Mega Drive/Genesis controllers generally work fine on the Master System, with buttons B and C
corresponding to 1 and 2 respectively and the other buttons not doing anything. A few Master System games, such as
Alien Syndrome will not function properly with these controllers, and must be played with original Master System

controllers, even on a Genesis/Mega Drive equipped with a Power Base Converter.

Light Phaser

The Light Phaser was a light gun created for the Sega Master
System, modeled after the Zillion gun from the Japanese anime
series of the same name. The phaser was heavier than its Nintendo
counterpart, the Nintendo Zapper, but considered by some to have
a more responsive trigger and more accurate targeting. As with the
Nintendo Zapper, the Light Phaser looked realistic enough to
warrant parental pressure to alter the device so that police would
not confuse it with a real gun. Altered Light Phasers are

distinguished by a hand-painted neon orange tip and are much

rarer than their solid color counterparts. Tec Toy also released a
blue Light Phaser in Brazil.

The Sega Light Phaser
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List of games using the Light Phaser

For the Master System was a lot of games in development that
specifically can be played with the Light Phaser, are among others
the following:

O 00 9 O Lt A W N =

. Marksman Shooting
. Trap Shooting

. Safari Hunt

. Shooting Gallery

. Gangster Town

. Missile Defense 3-D
. Rescue Mission

. Rambo IIT

. Wanted

10. Operation: Wolf
11. Assault City1

12. Laser Ghost

13. Space Gun

1391

1)Assault City is a shooter that can be played either with a Assault City Light Phaser version

controller or a Light Phaser (if you have the phaser compatible

version of the game). There are two versions of the game available; the other version can also be played with a

gamepa

d. [40]

SegaScope 3-D Glasses

The LCD shutter glasses rapidly alternate between the left and right

lenses being opaque, used in tandem with two different alternating
images flashed from the TV synchronized with the switching of the

3-D Glasses to create a natural stereoscopic 3D effect. The Master ’;

System glasses can only be used in the original Master System, since it
hooks up directly to the card port not found in the Master System II.
Such a system allows 3-D graphics in full color. The technology takes

advantage of the fact that televisions display an interlaced image,

displaying the left image in the top frame and the right image in the

3-D Glasses and card adapter

bottom frame, so it tends not to work with non-standard televisions and

most capture cards, which tend to combine fields. The same technique has been used with similar glasses for some

3-D films in movie theaters, though these have largely been replaced by newer methods that would not work on a

home TV. Only eight Master System games are 3-D compatible.

Blade Eagle 3-D

Line of Fire (hold buttons 1 and 2 while switching the system on for 3-D mode)
Maze Hunter 3-D

Missile Defense 3-D (also requires the Light Phaser gun)

Out Run 3-D (can also be played in 2-D mode without glasses)

Poseidon Wars 3-D (can also be played in 2-D mode without glasses)

Space Harrier 3-D (can also be played in 2-D mode without glasses via a code)
Zaxxon 3-D (playable in 2-D via a code)
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With the use of the Master System Converter/Power Base Converter, all peripherals are fully compatible with the

Sega Mega Drive.

Remote Control System

The remoteler is a joypad with a built infrared system and a receiver for the signals. Manufactured by WKK

Industries, it is not an official product from Sega and was distributed only in small amounts.

Compatibility with Mega Drive/Genesis

Power Base Converter.

The Mega Drive/Genesis is backward compatible with the Master
System, despite having a differently shaped cartridge slot. Sega
developed a pass-through device for the Mega Drive/Genesis, allowing
Master System cartridges to be played on the newer system. It was
called the Power Base Converter in the US, the Mega Adapter in Japan
and the Master System Converter in Europe. The somewhat large
device plugs into the Mega Drive's cartridge slot, covering the entire
circular top of the system. Master System cartridges and cards can then
be inserted into the device and played on the Mega Drive using Mega
Drive controllers. Due to its size and shape, the converter will not fit

properly with the Mega Drive II, necessitating the use of the

Europe-only Master System Converter II, or a third-party converter cartridge.

Games

On the original release of the Master System, a hidden
game known as Snail Maze is built in the console, which
was a number of labyrinth puzzles with a time limit. This
game can be accessed from the system BIOS by starting
the system without a game cartridge inserted and holding

Up the buttons 1 and 2 simultaneously.[41]

Astro Warrior is integrated into one version of the
console (the Sega Base System, which was slightly less
expensive and lacked the Light Phaser).

Hang-On and Safari Hunt are also integrated into another
version of the console. Additionally, the original North
American release of the console (which included the
built-in Snail Maze) came bundled with a cartridge
containing both Hang On and Safari Hunt. Some versions

only had Hang-On built in.

Alex Kidd
Mirade
World

The Mega Cartridge

Alex Kidd in Miracle World is integrated into Master Game cartridges for Japanese Sega Mark III (left), North

System II consoles in North America, Australia and
Europe. Sonic the Hedgehog is integrated into newer PAL

Master System II consoles. It was later ported to the Sega Game Gear.

American/PAL Sega Master System (right).

A marketing agreement between Sega and the producers of the anime Zillion resulted in both a game (Zillion) based

on the anime series and the design of the Light Phaser attachment: the protagonists of the show use a pistol which is

nearly identical to the Light Phaser, including the cable.
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Virtual Console

A number of Master System games are available for download on Nintendo's Wii Virtual Console in North America,

PAL territories and Japan.

The first game released for this service was Hokuto no Ken, on February 26, 2008, and later, Fantasy Zone, released
on March 11. Both were released in Japan, at a standard cost of 500 Wii Points (though Hokuto no Ken costs 600
points, due to the game's source license). In North America, Wonder Boy was the first SMS game released for the

service on March 31, 2008.[42] Fantasy Zone was also announced, but its release date was on April 14, 2008.[43] In

Europe, both Fantasy Zone and Wonder Boy were released on the same day.[44]

The option to switch to FM audio, for the handful of games that used it, is available for all regions.[45]

Market share

When the Master System was released, it had a low impact on the video game market, selling only 125,000 consoles
in the first four months.!*® Due to strong International support (mainly in European markets and in other regions like

Brazil), the Master System is the second best selling Sega console with 13 million units were sold worldwide, only

the Mega Drive/Genesis sold more.*”!

See also

* List of Sega Master System games
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Atari 7800

| —

Manufacturer Atari, Inc., Atari Corporation
Type Video game console
Generation Third generation (8-bit era)

Release date

May 21, 1984 (announcement)[l] (21

BE= June 1984 (original release)
BE= January 1986 (re-release)

B 1087

Introductory price

US$140

Discontinued January 1, 1992

Media ROM cartridge

CPU Atari SALLY 6502 ("6502C") clocked at 1.19-1.79MHz,

Memory 4KB RAM, 4KB BIOS ROM, 48KB Cartridge ROM Space

Display 160x240, 320x240 (160x288/320x288 if PAL), 25 on-screen colours out of possible 256
Backward Atari 2600

compatibility

Predecessor Atari 5200

Successor Atari XE Game System

The Atari 7800 ProSystem,
January 1986. The original release had occurred two years earlier under Atari Inc. The 7800 had originally been
designed to replace Atari Inc.'s Atari 5200 in 1984, but was temporarily shelved due to the sale of the company after

the video game crash. In January 1986, the 7800 was again released and would compete that year with the Nintendo

or simply the Atari 7800, is a video game console re-released by Atari Corporation in

Entertainment System and the Sega Master System.

It had simple digital joysticks; it was almost fully backward-compatible with the Atari 2600; and it was affordable

(originally priced at US$140).

In 2009, IGN chose the 7800 to be their 17th best video game console of all time.m
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Introduction

The Atari 7800 ProSystem was the first game system from Atari Inc. designed by an outside company, General
Computer Corporation (GCC). The system had been designed in 1983 through 1984 with an intended mass market
rollout in June 1984, but was canceled shortly thereafter due to the sale of the company to Tramiel Technology Ltd
on July 2, 1984. The project was originally called the Atari 3600, though was later renamed the Atari 7800.

Several key factors influenced the design of the 7800. First, Atari had been facing mounting pressure from the
ColecoVision, which boasted graphics that more closely mirrored arcade games of the time than Atari’s reigning
2600 VCS system. Second, the Atari 5200 (the original intended successor to the Atari 2600 VCS) had been widely
criticized for not being able to play Atari 2600 VCS games without an adapter. Finally, dropping prices of home
computers like the Commodore 64 had caused many to believe that buying a home computer was a better investment

because it provided more detailed gameplay and could be used for other purposes such as word processing.

Previous game consoles sometimes had a difficult time replicating the arcade experience in home versions of popular
arcade games. In particular, home versions of arcade games sometimes had problems with flickering and slow down
when more than a few moving objects appeared on the screen at once. GCC, which had a background in creating
arcade games, designed their new system with a graphical architecture similar to arcade machines of the time. The
7800 featured the ability to move around a tremendous amount of objects (75-to-100) that far exceeded previous
consoles. Powering the system was an Atari SALLY 6502 (Atari's slightly custom 6502, sometimes described as a
"6502C") processor running at 1.79 MHz, similar to the processor found in home computers (Atari 8-bit, Apple II,

Commodore 64) and other consoles (Atari 5200 and Nintendo Entertainment System).

In response to the criticisms of the Atari 5200, the Atari 7800 could play almost all Atari 2600 games out of the box,
without the need for an adapter. In addition, it featured a return to a digital controller.

To address the concerns of parents that home computers were a better investment than consoles, the system was
designed to be upgraded to a full-fledged home computer. A keyboard was developed, and the keyboard had an
expansion port (which was the SIO port from Atari's 8-bit computer line, though the 7800 could not run Atari

computer programs) allowed for the addition of peripherals such as disk drives and printers.

To enhance the gaming experience further, GCC had also designed a 'high score cartridge,' a battery-backed RAM
cartridge designed for storing game scores. On the side of the 7800 was an expansion port, reportedly for a planned

connection with a laserdisc player.

Original 1984 release

The 7800 was initially released in southern California in June 1984, following an announcement on May 21, 1984 at
the Summer Consumer Electronics Show.'! Thirteen games were announced for the system's launch, including Ms.
Pac-Man, Pole Position II, Centipede, Joust, Dig Dug, Desert Falcon, Robotron: 2084, Galaga, Xevious, Food
Fight, Ballblazer, Rescue on Fractalus!, and Track and Field. Atari was a sponsor of the 1984 Summer Olympics
and planned to push the 7800 aggressively in time for Christmas that year.

One month later, Warner Communications sold Atari's Consumer Division to Jack Tramiel. All projects were halted

during an initial evaluation period.

The Atari 7800 languished on warehouse shelves until it was re-introduced in January 1986 after strong 2600 sales

the previous Christmas.'¥

Atari's launch of the 7800 under Tramiel was far more subdued than Warner had planned for the system in 1984 with
a marketing budget of just $300,000. Additionally, the keyboard and high score cartridge were canceled, the
expansion port was removed from later production runs of the system and, in lieu of new titles, the system was
launched with titles intended for the 7800's debut in 1984.
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Graphics

The graphics are generated by a custom Graphics Processing Unit called MARIA which is very different from other
second and third generation consoles, and made it more difficult for game programmers to make the transition.
Instead of a limited number of hardware sprites, the MARIA allows for a much larger number of sprites described in
a list of display lists. Each display list contains sprite entries with pointers to graphics data, color information, and
horizontal positioning. The same display list is used for multiple rasters with the pointers being automatically
adjusted. However, managing and displaying a large number of sprites required much more CPU time (both directly
and indirectly since the MARIA would halt the CPU when drawing sprites) than consoles with hardware sprites and
backgrounds.

MARIA has a number of different graphics modes which are either 160 pixels wide or 320 pixels wide. While the
320 pixel modes theoretically enable the 7800 to create games at higher resolution than the 256 pixel wide graphics
found in the Nintendo Entertainment System and Sega Master System, the intense processing demands of MARIA

typically meant that programmers created their games using the lower 160 pixel modes.

The 7800 features a broad (for its time) palette of 256 colors. Depending on various parameters, each individual
sprite can use from 1 to 12 colors, with 3 colors (plus a 4th "transparency” color) being the most common. In this
format, the sprite is referenced to one of 8 palettes, where each palette holds 3 assignable colors. There is also an
assignable background color, which will be visible wherever another object has not covered it up. In total the system

can utilize 25 colors on a scanline at one time.[s]

The graphics resolution, color palette assignments, and background color can be adjusted in between scanlines.
Although it is a more advanced programming technique, this isn't really a "trick". The designers deliberately
included this feature, and documented its use in the original 1983 "Atari 3600 Software Guide"."®! Games often used
this feature to render high resolution text in one area of the screen, while displaying more colorful graphics with less
resolution in the gameplay area. Demos also exist which use this feature to place all 256 colors on the screen at the

same time.

The MARIA’s approach had advantages and disadvantages when it came to generating graphics in software during
the lifespan of the 7800. It excelled at moving around large numbers of sprites on a static screen without the screen
flickering that plagued other 8-bit systems. Its flexible design enabled it to play games which used display list
manipulation to generate a pseudo 3D appearance such as Ballblazer (1987) and F-18 Hornet (1988). While
side-scrolling games in the vein of Super Mario Bros. are possible on the system (1990's Scrapyard Dog is the best
example), it is significantly harder to develop such a title than on a tile-based system such as the Nintendo

Entertainment System.

Sound

A common criticism of the 7800 regards its use of the TIA to provide 2-channel sound effects and music, resulting in
sound quality that is virtually identical to the Atari 2600 VCS from 1977. While the inclusion of 2600 hardware is
required to maintain compatibility with the older system, this drove up production costs and reduced available space
on the 7800’s motherboard. As such, the 7800 does not include additional hardware for generating sound as it does

with graphics and the sound hardware is considered the weakest part of the system.

To compensate for this, GCC’s engineers allowed games to include a POKEY audio chip in the cartridge which
substantially improved the audio quality. To ensure software developers had an economical means of producing
better sound than TIA, GCC had originally planned to make a low-cost, high performance sound chip, GUMBY,
which could also be placed in 7800 cartridges to enhance its sound capabilities further. This project was cancelled

when Atari was sold to Jack Tramiel.

Despite having the capability to support sound chips in cartridges, almost no 7800 cartridges feature POKEY

hardware for enhanced sound. Ballblazer, released in 1987, uses the POKEY to generate all music and sound effects.
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Similarly, Commando, released in 1989, uses a POKEY to generate in-game music while the TIA generates the

game's sound effects for a total of 6 channels of sound.

Lockout features

Following the debate over Custer's Revenge, an Atari 2600 VCS title with adult themes, Atari had concerns over
similar adult titles finding their way onto the 7800 and displaying adult graphics on the significantly improved
graphics of the MARIA chip. To combat this, they included a digital signature protection method which prevented

unauthorized 7800 games from being played on the system.

When a cartridge was inserted into the system, the 7800 BIOS included code which would generate a digital
signature of the cartridge ROM and compare it to the signature stored on the cartridge. If a correct signature was
located on the cartridge, the 7800 would operate in 7800 mode, granting the game access to MARIA and other
features. If a signature was not located, the 7800 remained in 2600 mode and MARIA was unavailable. All 7800
games released in North America had to be digitally signed by Atari. This digital signature code is not present in

PAL 7800s, which use various heuristics to detect 2600 cartridges, due to export restrictions.

Comparison with the Atari 2600 VCS

The Atari 7800 differs from the 2600 in several key areas. It features a full Atari SALLY 6502 processor whereas the
2600 VCS has a stripped down 6507 processor running at a slower speed. It has additional RAM (Random Access
Memory) and the ability to access more cartridge data at one time than the 2600. The most substantial difference,
however, is a graphics architecture which differs markedly from either the Atari 2600 VCS or Atari’s 8-bit line of

computers.

The 7800's compatibility with the Atari 2600 is made possible by including many of the same chips used in the Atari
2600. When operating in “2600” mode to play Atari 2600 titles, the 7800 uses a Television Interface Adapter (TIA)
chip to generate graphics and sound. The processor is slowed to 1.19 MHz, enabling the 7800 to mirror the
performance of the 2600s stripped-down 6507 processor. RAM is limited to 128 bytes found in the RIOT and game

data is accessed in 4K blocks.

When in “7800” mode (signified by the appearance of the full screen Atari logo), the graphics are generated entirely
by the MARIA graphics processing unit, all system RAM is available and game data is accessed in larger 48K
blocks. The system’s SALLY 6502 runs at its normal 1.79 MHz instead of the reduced speed of 2600 mode. The

2600 chips are used in 7800 mode to generate sound as well as switch and controller interfaces.

Software library

While the 7800 can actually play hundreds of titles due to its compatibility with the Atari 2600, there was limited
third party support for the 7800 and less than 100 titles were specifically designed for it.

Availability of current arcade conversions

At the time, a key driver for success with a home console was the number of home conversions it had of popular
arcade games. This had been a primary reason for the success of the Atari 2600 VCS against systems like the

Intellivision.

During the Atari 7800’s life cycle, Atari found themselves struggling to get developers to create 7800 versions of
then-popular arcade titles because of a controversial policy employed by Nintendo. When Nintendo revived the
industry, they signed up software development companies to create NES games under a strict license agreement
which imposed serious restrictions on what they were allowed to do. One of the key clauses was that companies who

made Nintendo games were not allowed to make that game on a competing system for a period of two years.
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Because of the market success of the NES, companies chose to develop for it first and were thus barred from
developing the same games on competing systems for two years. The software libraries of the Atari 7800 and Sega
Master System suffered tremendously as a result.

Some NES titles were developed by companies who had licensed their title from a different arcade manufacturer.
While the creator of the NES version would be restricted from making a competitive version of an NES game, the
original arcade copyright holder was not precluded from licensing out rights for a home version of an arcade game to
multiple systems. Through this loophole, Atari 7800 conversions of Mario Bros., Double Dragon, Commando,

Rampage, Xenophobe, Ikari Warriors and Kung Fu Master were licensed and developed.

Third-party software support

Third party development for the 7800 was limited as most game companies were locked into exclusive agreements
with Nintendo for the NES. Eleven titles were developed and sold by three third-party companies under their own
labels for the 7800 (Absolute Entertainment, Activision, and Froggo) with the rest published by Atari themselves.

However, most Atari development was contracted out.

Peripherals

Unlike the NES or Sega Master System, there were few
peripherals for the 7800. The most notable peripheral was the
XG-1 lightgun, which came bundled with the Atari XE Game
System. The XG-1 was fully compatible with the 7800 and was
sold separately for other Atari systems. Atari released four 7800

light gun games: Alien Brigade, Crossbow, Meltdown, and

Barnyard Blaster.

The gamepad of the Atari 7800.

In response to criticism over ergonomic issues in the 7800’s
Pro-Line controllers, Atari later released joypad controllers with

European 7800s, which were similar in style to controllers found on Nintendo and Sega Systems.

The 7800 included an expansion port which would have allowed for the addition of a computer keyboard, connection

to laserdisc players to play laserdisc games and other peripherals.

A High Score cartridge was designed to save scores for up to 65 separate games. [In 1999, Curt Vendel with a
schematic and ROM code from Gary Rubio—the former Atari liaison to GCC on the Atari 7800 project, reproduced
a new run of Atari 7800 high-score cartridges.]

A dual joystick holder was designed for games like Robotron 2084 and future games like Battlezone and others, but

not produced.

Market performance

The Atari 7800 remained officially active between 1986 and 1991. On January 1, 1992, Atari Corp. formally
announced that production of the Atari 7800, the Atari 2600, the Atari 8-bit computer line, and the Atari XE Game
System would cease. By the time of the cancellation, Nintendo's NES dominated the North American market,

controlling 80% while Atari Corp. controlled just 12%.°!

Despite trailing the Nintendo Entertainment System in terms of number of units sold, the 7800 was a profitable
enterprise for Atari Corp., benefiting largely from Atari’s name and the system's 2600 compatibility. Profits were
strong due to low investment in game development and marketing. Nonetheless, the 7800 failed to help Atari regain
its dominance in the videogame industry.
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Homebrew community and emulation

When emulators of 1980s video game consoles began to appear on home computers in the late 1990s, the Atari 7800
was one of the last to be emulated. The lack of awareness of the system, the lack of understanding of the hardware,
and fears about the digital signature lockout initially caused concerns. Since that time, however, the 7800 has been
emulated successfully and is now common on emulation sites. One such program is ProSystem, written in C/C++ for
the Microsoft Windows operating system.m It uses the Windows API and DirectX to display what it emulates in
both PAL and NTSC.

The digital signature long prevented homebrew games from being developed until the original encryption generating
software was discovered. When the original digital signature generating software was turned over to the Atari
community, development of new Atari 7800 titles began. In addition, the Atari community has slowly uncovered the
original 7800 development tools and released them into the public domain. New tools, documentation, source code
and utilities for development have since been created which has sponsored additional homebrew development.
Several new commercial Atari 7800 titles such as Beef Drop, B¥*nQ, Pac Man Collection, Combat 1990, Santa

Simon, and Space War have been created and released.

Perhaps the most interesting recent development was the creation of the Cuttle Cart II, a device that allowed the
Atari 7800 to read MMC cards containing binary files of Atari 7800 programs. The Cuttle Cart II has enabled more
people to play the entire 2600 and 7800 library on an original system as well as binaries of unreleased games and

new homebrew titles.

The Cuttle Cart II was a success by homebrew standards, selling out both production runs and commanding high

prices on eBay.

New mainstream releases

In 2004, Atari (now owned by Infogrames) released the first Atari Flashback console. This system resembled a
miniature Atari 7800 and joysticks and had 20 built in games (five 7800 and fifteen 2600 titles). While the unit sold
well, it was controversial among Atari fans. Atari had given the engineering firm, Legacy Engineering, extremely
limited development timelines. The firm was forced to build the Flashback using NES-On-A-Chip hardware instead
of recreating the Atari 7800 hardware. As a result, the Flashback has been criticized for failing to properly replicate

the actual Atari gaming experience.

Legacy Engineering was later commissioned to create another 7800 project that never made it to market. A reseller
with millions of unsold Atari 2600 and 7800 games acquired from the Tramiels looked into remaking the system and
bringing it to market as a way for new customers to play old Atari games. The project was cancelled after prototypes

were made.

A new Atari 7800 expansion module 81 5 being released by Legacy Engineering which will greatly increase the
capabilities of the console, with the ability to save games as well as vastly improved sound capabilities using the
YM2151 shound chip to name a few, will breath new life into a console that should have deserved much greater

fanfare.
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Unreleased games

As with most game consoles, there were many more games in development for the 7800 than were actually released.
However, very few prototypes have been located, due to Tramiel Atari’s reluctance to make them in the first place.
Atari 7800 prototypes tend to be highly coveted by collectors, often fetching hundreds of dollars when sold. Some

collectors are unwilling to share the rare items publicly as doing so risks decreasing the value of their prototypes.

Nonetheless, some unreleased Atari 7800 games, as well as early versions of released games have been released to

the public. A few have been manufactured and sold.
These include

e Klax (Programmed by Blue Sky Software). The game was nearly completed when canceled.’® For years, it was
traded privately until a ROM was made available to the general public. Later, the developer appeared to create
additional levels for the community.

* Gato (Programmed by Ibid Inc Software). Released on the XE Game System, an Atari 7800 version was started
but not completed beyond a simple demo.

* Missing in Action (Programmed by Sculptured Software for TNT Games). A side scrolling adventure that was
about 85% complete when cancelled. The game is mostly playable with some later collision detection issues
requiring cheats to get past.

* Pit-Fighter (Programmed by Imagitec Design). An early demo of the game has been found, with crude graphics,
no sound and poor collision detection.

* Rescue on Fractalus! (Programmed by GCC). A conversion of the popular computer game was released by GCC

in 2004. The game was partially complete with a running engine but no enemies.”!

e Other 7800 games remain lost, despite indications that development occurred. The most notable of these are

Skyfox (shown on the back of the original system box) and Electrocop (artwork has since been uncovered).

Engineering Notes list Tempest as a game that was between 15-20% completed for the Atari 7800; no code to date
has been found. The Atari Museum located and posted unreleased box art and notes for a 7800 version of Crystal
Castles. No code to date has been found for that game either. Atari's earlier 7800 games listing showed Millipede as

one of the games in the line up; however, it does not appear that it was ever started or worked on.

Source Code Release

The source code for 13 games, as well as the OS and development tools (for the Atari ST computer system) were
discovered in a dumpster behind the Atari building in Sunnyvale, California.'”! Commented assembly language
source code was made available for Centipede, Commando, Crossbow, Desert Falcon, Dig Dug, Food Fight,
Galaga, Hat Trick, Joust, Ms. Pac-Man, Super Stunt Cycle, Robotron: 2084 and Xevious game titles.[1 1

Technical specifications
* CPU: Atari SALLY 6502 ("6502C")

e Speed: 1.79 MHz, drops to 1.19 MHz when the TIA or RIOT chips are accessed

¢ (note: Unlike a standard 6502, SALLY can be halted to allow other devices to control the bus)
e RAM: 4 KB (2 6116 2Kx8 RAM ICs)
* ROM: built in 4 KB BIOS ROM, 48 KB Cartridge ROM space without bankswitching
* Graphics: MARIA custom graphics controller

e 160x240 (160x288 PAL) resolution or 320x240/288 resolution

* 25 color palette out of 256 colors (16 hues * 16 luma), different graphics modes restricted the number of
usable colors and the number of colors per sprite

e Direct Memory Access (DMA)

* Graphics clock: 7.16 MHz
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* 1/O: Joystick and console switch IO handled byte 6532 RIOT and TIA

* Ports: 2 joystick ports, 1 cartridge port, 1 expansion connector, power in, RF output

¢ Sound: TIA video and sound chip, same as the 2600. Only the sound is used in 7800 games. Both video and
sound are used in 2600 games.

* Optional POKEY sound chip on cartridge for improved sounds.

System revisions
Prototypes:

» Atari 3600, original model number
* Atari CX-9000 Video Computer System

Production:

* Atari CX7800, two joystick ports on lower front panel. Side expansion port for upgrades and add-ons. Bundled
accessories included two CX24 Pro-Line joysticks, AC adapter, switchbox, RCA connecting cable, and Pole
Position II cartridge.

» Atari CX7800, second revision. Slightly revised motherboard, added an additional timing circuit. Expansion port
connector removed from motherboard but is still etched. Shell has indentation of where expansion port was to be.

» Atari CX7800, third revision. Same as above but with only a small blemish on the shell where the expansion port

was.

See also

» History of Atari
* List of Atari 7800 games
* List of Atari 2600 games
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Atari XEGS

Manufacturer Atari Corporation

Type Video game console/personal computer
Generation Third generation (8-bit era)

Release date 1987

Introductory price | US$199

Media ROM cartridge

CPU MOS Technology 6502C

Memory 64KB RAM

Display 320 x 192, 16 on-screen colours out of possible 256
Backward Atari 8-bit computers

compatibility

Predecessor Atari 7800

Successor Atari Jaguar

The Atari XE Video Game System (Atari XEGS) is a video game console released by Atari Corporation in 1987.
Based on the Atari 65XE computer, the XEGS is compatible with the existing Atari 8-bit computer software library.
Additionally, it is able to operate as a stand alone console or full computer with the addition of its specially designed
keyboard. In computer mode, it's able to use the full line of peripherals released for the 8-bit computer line. Shipping
in a console with joystick only and a deluxe model with a separate keyboard, joystick and light gun, the console

failed in the marketplace, and was succeeded by the Atari Jaguar.

History

Under the auspices of Jack Tramiel, Atari re-released two game consoles in 1986: the Atari 7800, which had
previously been released in a brief test run in 1984; and the Atari 2600jr, an updated version of the Atari VCS/2600.
The XEGS followed, building on Atari's 8-bit computer line which had started with the Atari 400 and 800. In
practice the XEGS is essentially a repackaged Atari 65XE, in a move not unlike that taken for the Atari 5200, which
is effectively a repackaged Atari 400 computer. However, unlike the 5200, the XEGS is still compatible with the

existing range of Atari 8-bit computer software and peripherals, and thus could function as a home computer.[z]

The console was conceived in an attempt to increase Atari's console market share while improve flagging sales of the
Atari 8-bit family. Providing a "beginning computer" and "sophisticated game console" in one device that would

convince more retailers and software developers to support the platform. In May 1987, Atari's then Director of
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Communications, Neil Harris, updated the online Atari community by outlining this plan, noting that the XEGS was
intended to further the 8-bit line by providing mass-merchants with a device that was more appealing to their

markets.m

The console was not a success. Unusually, the system co-existed with the Atari 2600jr and Atari 7800 on store

141 51 ¢

shelves "~ and was occasionally featured alongside those systems in Atari print ads and television commercials.

was eventually followed by the Atari Lynx handheld system and the Atari Jaguar.

Games

The XEGS shipped with the Atari 8-bit version of Missile Command built in,”* Flight Simulator II, and Bug Hunt
which was compatible with the light gun. As the XEGS is compatible with the earlier 8-bit software, many games
released under the XEGS banner were simply older games rebadged, to the extent that some games were shipped in
the old Atari 400/800 packaging, with only a new sticker to indicate that they were intended for the XEGS.!

Peripherals

The XEGS was released in a basic model with a joystick, and the deluxe model bundled with the joystick and two
peripherals. A keyboard, which allowed it to function as a home computer, and the XG-1 light gun: the first light gun

produced by Atari, which is also compatible with the Atari 7800 and atari 2600.[61 12! Packages containing only a
console and a joystick were also available, with the keyboard and the lightgun available separately.[7]
In addition the XEGS can use the standard Atari 8-bit peripherals, allowing the use of devices such as disk drives,

modems and printers.[z]

XEGS Keyboard
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XEGS Joystick

XG-1 Light Gun

See also

e History of Atari
* List of Atari XEGS games

References

[1] Wolf, Mark J. P. (2008). The video game explosion: a history from PONG to Playstation and beyond. Greenwood Publishing Group. p. 60.
ISBN 9780313338687.

[2] "Atari 8 Bit Computers - 1979-1987" (http://classicgaming.gamespy.com/View.php?view=ConsoleMuseum.Detail&id=52). Classic
Gaming. . Retrieved July 21, 2010.

[3] Harris, Neil (May 12, 1987). "Re: Is Atari killing the 8 bit?" (http://groups.google.ca/group/comp.sys.atari.8bit/msg/
98a62e383f31d6¢cc?dmode=source). . Retrieved August 25, 2010.

[4] "Kaybee Toy Store Ad". Hutchinson News (Hutchinson, Kansas): pp. 64. October 08, 1987.

[5] "Atari Retailer Rebate Ad". Syracuse Herald Journal (Syracuse, New York): pp. 187. December 11, 1988.

[6] Herman, Leonard; Horwitz, Jer; Kent, Steve; Miller, Skyler. "Video Games Are Back 1985-1988" (http://au.gamespot.com/gamespot/
features/video/hov/p6_01.html). The History of Video Games. GameSpot. . Retrieved July 21, 2010.

[7]1 "Rhod's Collection" (http://rhod.fr/cons-atari-xe.html) . Retrieved 2010-08-24. The site links to pictures of separate XEGS packages.




Action Max 171

Action Max

W

WORLDS OF WONDER ™

Manufacturer Worlds of Wonder

Type Video game console
Generation Third generation

Retail availability 1987

Media VHS tape

Action Max is a console using VHS tapes for games. It was created in 1987 by Worlds of Wonder.

The system required its owner to also have a VHS player, as the console did not have a way to play tapes itself.
Using a light gun (or two for 2-player games) players would shoot at the screen. To make this work a red sensor first
had to be connected to the television screen, which would flash a circle when something on the screen was
targetable. The gaming was strictly point-based and dependent on shot accuracy. Players could not truly "lose" or
"win" a game. This, along with the fact that the only real genre on the system were light gun games that played

exactly the same way every time, greatly limited the system's appeal and lead to its quick downfall.
The Action Max had a very limited release outside the US and only one PAL game is suspected to have been made.

Like the Fairchild Channel F, this unit had an internal speaker.

Games

e .38 Ambush Alley

* Blue Thunder

* Hydrosub: 2021

* The Rescue of Pops Ghostly
* Sonic Fury

* Fright Night (unreleased)

Sonic Fury (PAL)
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Technical specifications

* CPU: HD401010
e Internal Speaker
e 2 Character, 7 segment LCD score display

See also

e NEMO a similar, unreleased system.

Modern day

Even though DVD recorders were introduced to the market several An Action Max (PAL) PCB.
years after this product was discontinued, a DVD-R copy of
pre-recorded VHS tapes for this game are technically compatible with this game since the Action Max hardware was

more dependent on the video signal than the actual hardware that plays it.

The console can also be compatible with DVD-Rs of simple homebrew video footage created with video editing

software employing the proper visual criteria for the Action Max's functionality.

External links

e Action Max Calibration Screen (1

« Action Max on OLD-COMPUTERS.COM %!

e Action Max Emulator (3]




Amstrad GX4000

173

Amstrad GX4000

Manufacturer Amstrad

Type Video game console
Generation Third generation
Retail availability 1990

Media Cartridge

CPU Zilog Z80A

The GX4000 was Amstrad's short-lived attempt to enter the games console market.!!! The console was released in
Europe in 1990 and was based on the still-popular CPC technology.[l] The GX4000 was actually a modified CPC
6128 Plus computer. This allowed the GX4000 to be compatible with a majority of CPC Plus computer line
software. Initial reviews were favourable — the console had impressive enhanced graphics and sound, a huge colour
palette of 4096 (more than the 16 bit Sega Mega Drive), hardware sprites and hardware scrolling.[l] It retailed for
£99 and came bundled with driving game Burnin' Rubber. GX4000 game cartridges could also be used by the new
464 and 6128 Plus computers released at the same time.

Technical specifications

« CPU: 8/16-bit Zilog Z80A at 4 MHz!"!
* Graphics:
* 16 sprites
« Resolution: from 160x200 to 640x200!"!

e 4096 colour palette - 32 onscreen

« Memory: 64 kB RAM,!"! 16 kB VRam, 32 kB ROM!!!

e 1/O: Audio output, 2x digital controller connectors, Analog
controller port (IBM standard), Light gun connector (RJ11
socket), Audio & RGB video output (8-pin DIN), Scart
connector (audio & video), power supply socket from external

PSU, power supply socket from monitor.!!!

* Sound: 3-channel stereo; AY-3-8912 chip[l]

* Game Format: cartridgem

Games

In all, exactly 25 games were produced and distributed for the
Gx4000.'"" The majority of games were made by UK-based

companies Ocean and U.S. Gold. Notable games were the pack-in title: Burnin' Rubber, RoboCop 2, Pang, Plotting
(AKA Flipull), Navy Seals and Switchblade. The last was later released for the CPC range with only minor
concessions, mainly colour. The GX4000 was only manufactured for a matter of months before it was discontinued.

Amstrad GX4000 PCB.
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Reception

The GX4000 was a commercial failure. This was in part due to Amstrad lacking the marketing power compared to
the producer of Sega Mega Drive (released in November 1990 in Europe) or eventually the Super Nintendo

() There was little available software at launch,[]] with some games being released months

Entertainment System.
late or cancelled entirely. To make matters worse, several GX4000 games were simply CPC games from previous
years rereleased onto a cartridge. This was not inspiring and users were not prepared to pay £25 for a cartridge game

that they could buy for £3.99 on cassette instead.

Like Commodore's C64GS system, essentially a cut down C64 in much the same way as the GX4000 was a cut
down CPC+, Amstrad greatly overestimated how much extra people were willing to pay for the reliability and
instant loading times of cartridge technology. Within a few weeks of the initial launch, the system could be bought at

discounted prices.

Many readers complained about lack of coverage in Amstrad magazines, Amstrad Computer User & Amstrad
Action. Amstrad Action continued to give coverage for the machine when possible and included a complete rundown

on every game released for the console that ran for three issues well after the GX4000's demise.

The designer of the Plus, Cliff Lawson, claimed that the GX4000 was "technically at least on a par" with the SNES
and that the machine faltered due to a lack of games and Amstrad not having the marketing budget to take on

Nintendo and Sega.

References
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External links

* Listing and pictures of Amstrad GX4000 games (http://www.pcwking.netfirms.com/cartridge.html)

¢ Old-Computers.com page on the GX 4000 (http://www.old-computers.com/museum/computer.asp?st=2&
c=1082)

* Complete list of GX 4000 games (http://andercheran.aiind.upv.es/~amstrad/docs/carts.htm)

e The CPCwiki article about the GX4000. Lots of info (http://cpcwiki.eu/index.php/Plus)
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Commodore 64 Games System

Manufacturer Commodore International
Type Video game console
Generation Third generation (8-Bit era)
Media Cartridge

The Commodore 64 Games System (often abbreviated C64GS) was the cartridge-based game console version of
the popular Commodore 64 home computer. It was released by Commodore in December 1990 as a competitor in the

booming console market. It was only ever released in Europe and was a considerable commercial failure.

During its short life, the C64GS came bundled with a cartridge with four games: Fiendish Freddy's Big Top O'Fun,

International Soccer, Flimbo's Quest and Klax.

The C64GS was not Commodore's first gaming system based on the C64 hardware. However, unlike the 1982 MAX
Machine (a game-oriented computer based on a very cut-down version of the same hardware family), the C64GS

was internally very similar to the "proper" C64 with which it was compatible.

Available software

Support from games companies was limited, as many were
unconvinced that the C64GS would be a success in the console market.
Ocean Software were the most supportive, offering a wide range of
titles, some C64GS cartridge-based only, offering features in games
that would have been impossible on cassette-based games, others were
straight ports of C64 games. Domark and System 3 also released a
number of titles for the system, and conversions of some Codemasters

and Microprose games also appeared.

The software bundled with the C64GS, a four-game cartridge m
containing Fiendish Freddy's Big Top O'Fun, International Soccer, |
Flimbo's Quest and Klax, were likely the most well-known on the system. These games, with the exception of
International Soccer, were previously ordinary tape-based games, but their structure and control systems (no
keyboard needed) made them well-suited to the new console. International Soccer was previously released in 1983

on cartridge for the original C64 computer.

Ocean produced a number of games for the C64GS, among them a remake of Double Dragon (which seemed to be
more linked to the NES version than the original C64 cassette version), Navy SEALS, Robocop 2, Robocop 3, Chase
HQ 2: Special Criminal Investigation, Pang, Battle Command, Toki , Shadow of the Beast and Lemmings. They also
produced Batman The Movie for the console, but this was a direct conversion of the cassette game, evidenced by the
screens inciting the player to "press PLAY" that briefly appeared between levels. Some of the earliest Ocean
cartridges had a manufacturing flaw, where the connector was placed too far back in the cartridge case. The end
result was that the cartridge could not be used with the standard C64 computer. Members of Ocean staff had to

manually drill holes in the side of the cartridges to make them fit.
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System 3 released Last Ninja Remix and Myth: History in the Making, although both were also available on cassette.
Domark also offered two titles, Badlands and Cyberball, which were available on cartridge only.

Through publisher The Disc Company a number of Codemasters and Microprose titles were also reworked and
released as compilations for the C64GS. Fun Play featured three Codemasters titles: Fast Food Dizzy, Professional
Skateboard Simulator and Professional Tennis Simulator. Power Play featured three Microprose titles: Rick
Dangerous, Stunt Car Racer and Microprose Soccer, although Rick Dangerous was produced by Core Design, not
Microprose themselves. Stunt Car Racer and Microprose Soccer needed to be heavily modified to enable them to
run on the C64GS.

Uncharacteristically, Commodore never produced or published a single title for the C64GS beyond the bundled
four-game cartridge. International Soccer was the only widely-available game for the C64GS but had actually been
written for the C64.

Hardware-based problems

The C64GS was plagued with problems from the outset. Firstly, despite the wealth of software already available on
cartridge for C64, the lack of a keyboard meant that most could not be used with the console. This meant that people
often bought secondhand C64 software on cartridge only to find that the games were not compatible. The C64
version of Terminator 2: Judgment Day was designed for the console, but was included on a cartridge that required

the user to press a key to access the game, rendering it unplayable.

To partially counter the lack of a keyboard, the basic control system for the C64GS was a joystick supplied by
Cheetah called the Annihilator. This joystick, while using the standard Atari 9-pin plug, offered two independent
buttons, with the second button located on the base of the joystick. This 9-pin plug was standard of many systems of
the era, and the joysticks were fundamentally compatible with the ZX Spectrum's Kempston Interface and the Sega
Master System. The Cheetah Annihilator joystick was poorly built and had a short life, and was not widely available,

making replacements difficult to come by.

Primary reasons for failure

Prior to the console's release, Commodore had generated a great deal of marketing hype to generate interest in an
already crowded market. Zzap! 64, a Commodore 64 magazine of the era, reported that Commodore had promised
"up to 100 titles before December", even though December was two months from the time of writing. In reality 28
games were produced for the console during its shelf life - most of which were compilations of older titles, and a
majority of which were from Ocean. Of those 28 titles, only 9 were cartridge exclusive titles, the remainder being

ports of older cassette-based games.

While most of the titles that Ocean announced did appear for the GS (with the notable exception of Operation
Thunderbolt), a number of promises from other publishers failed to materialise. Although Thalamus, The Sales
Curve, Mirrorsoft and Hewson had expressed an interest, nothing ever materialised from these firms. Similar

problems plagued rival company Amstrad when they released their GX4000 console the same year.
There were other reasons attributed to the failure of the C64GS, the major ones being the following:

* Poor software support: Most existing software on cartridge did not function well with the C64GS, and
enthusiasm from publishers was low. Ocean Software, Codemasters, System 3, Microprose and Domark
developed titles for the system, but probably only because the games were compatible with the original C64,
providing the titles with a commercial safety net in case the C64GS failed. And failure to reprogram the games for
use with the cut-back system was another blame for the fault.

e The C64 computer: The C64GS was essentially a cut-back version of the original Commodore 64, and the games
developed for it could also be run on the original computer. The C64 was already at an affordable price, and the

C64GS was sold for the same. People preferred to keep with the original C64, particularly since the cassette
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versions of games could often be picked up for a fraction of the cost of the cartridge versions, and did not seem to
mind the much longer loading times as much as Commodore had perhaps banked on.

* Obsolete technology: The C64 was introduced in 1982; by 1990 the technology was way past its prime.

* An already saturated console market: The 8-bit C64GS entered the market in 1990 parallel to newer 16-bit
consoles such as the Mega Drive and the Super Nintendo. The Nintendo Entertainment System and Sega Master
System were already dominating the market and did so until around 1992.

* TV hookup, joystick support and cartridge slots were already found on regular C64 machines. Hence normal C64s
were already recognized as "game consoles" despite looking more like a home computer with an integrated
keyboard.

Several years later Commodore's next attempt at a games console, the Amiga CD32, encountered many of the same

problems although overall it was a lot more successful than the C64GS.

Technical specifications

The specifications of the C64GS is a subset of those of the C64, the main differences being the leaving out of the
unnecessary user port, serial bus port, and tape drive port. These ports are in fact present, the system board being the

C64C's board, but simply not exposed at the rear.

Internal hardware

* Microprocessor CPU:

e MOS Technology 8500 (the 6510/8500 being a modified 6502 with an integrated 8-bit I/O port)
e Clock speed: 0.985 MHz (PAL)
« RAM:

* 64 KB (65,535 bytes).
¢ (0.5 KB Color RAM
e ROM:

* 20 KB (7 KB KERNAL, 4 KB character generator providing two 2 KB character sets)

The ROM contains two important differences to a standard C64 ROM. The first is that switching on the machine
without a cartridge present results in a character-based animation asking the user to insert a cartridge. The second is
an additional set of windowing commands, designed to compensate for the lack of a keyboard. However, there is no
known software that uses it.

* Video hardware: MOS Technology VIC-II MOS 8569 (PAL)

e 16 colors
e Text mode: 40x25; user-defined characters; smooth scrolling
* Bitmap modes: 320x200, 160x200 (multicolor)
* 8 hardware sprites, 24x21 pixels
* Sound hardware: MOS Technology 8580 "SID"

* 3 voices, ADSR programmable.

* 4 Waveforms: Triangle, Sawtooth, Variable Pulse, Noise

* Oscillator Synchronization, Ring modulation

* Programmable Filter: High Pass, Low Pass, Band Pass, Notch Filter
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I/0 and power supply
* 1/O ports:

» High-quality Y/C (S-Video) (8-pin DIN plug) with chroma/luma out and sound in + out, used with some
Commodore video monitors (DIN-to-phono plug converter delivered with monitor).

* Composite video (one-signal video output to monitor included in afore mentioned 8-pin DIN plug, and
separate integrated RF modulator antenna output, which also carries sound, to TV on an RCA socket)

» 2 x screwless DEOM game controller ports (Atari 2600 de facto standard, supporting one digital joystick each

* Cartridge slot (slot for edge connector with 6510 CPU address/data bus lines and control signals, as well as
GND and voltage pins; used for program modules)

* Power supply: 5V DC and 9V AC from external "monolithic power brick", attached to computer's 7-pin female

DIN-connector

See also

e Commodore 64
¢ Commodore MAX Machine

External links

e "The C64 Console!" / "Inside the future: The C64GS" i _ By Ed Stu, Zzap 64 magazine, issue 66, October 1990

[2]

* The Commodore C64 Games System '~ — Photos and information from Bo Zimmermann's collection
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The Fourth Generation

History of video game consoles (fourth
generation)

In the history of computer and video games, the fourth generation (more commonly referred to as the 16 bit era)
began on October 30, 1987 with the Japanese release of Nippon Electric Company's (NEC) PC Engine (known as the
TurboGrafx-16 in North America). Although NEC released the first fourth generation console, this era was
dominated by the rivalry between Nintendo and Sega's consoles; the Super Nintendo Entertainment System (the
Super Famicom in Japan) and the Mega Drive (named the Sega Genesis in North America due to trademark issues).
Nintendo was able to capitalize on its previous success in the third generation and won a dominant market share in
the fourth generation as well. Sega was also successful in this generation and began a new franchise, Sonic the
Hedgehog, to compete with Nintendo's Mario series of games. Several other companies released consoles in this
generation, but, with the exception of the Neo Geo from SNK, none of them were widely successful. Nevertheless,
several other companies started to take notice of the maturing video game industry and began making plans to

release consoles of their own in the future.

Home consoles

TurboGrafx-16

The PC Engine was the result of a collaboration between Hudson Soft and NEC and launched in Japan on October
30, 1987. It launched in North America during August 1989, under the name TurboGrafx-16.

Initially, the PC Engine was quite successful in Japan, partly due to titles available on the then-new CD-ROM
format. NEC released a CD add-on in 1990 and by 1992 had released a combination TurboGrafx and CD-ROM

system known as the Turbo Duo.

In the USA, NEC used Bonk, a head-banging caveman, as their mascot and featured him in most of the TurboGrafx
advertising from 1990 to 1994. The platform was well received initially, especially in larger markets, but failed to
make inroads into the smaller metropolitan areas where NEC did not have as many store representatives or as

focused in-store promotion.

The PC Engine failed to maintain its sales momentum or to make a strong impact in North America. The
TurboGrafx-16 and its CD combination system, the Turbo Duo, ceased manufacturing in North America by 1994,
though a small amount of software continued to trickle out for the platform. NEC released the 32-bit PC-FX console
the same year in Japan. Plans were underway for a North American release of the PC-FX, but an already flooded
market of platforms, including the more powerful 3DO and Atari Jaguar systems, caused TTI, who by then had the
US rights to the TurboGrafx platform, to halt its North American release plans.

In Japan, a number of more adult titles were also available for the PC-Engine, such as a variety of strip mahjong

games (such as the Super Real Mahjong series), which set it apart from its competitors.
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Sega Mega Drive/Genesis

The Sega Mega Drive was released in Japan on October 29, 1988." The console was released in New York City and
Los Angeles on August 14, 1989 under the name Sega Genesis, and in the rest of North America later that year.[z]

The Mega Drive was launched in Europe and Australia on November 30, 1990.

Sega initially had a hard time overcoming Nintendo's ubiquitous presence in the American consumer's home. That
changed in late 1990, as Sega built their marketing campaign around their new mascot Sonic the Hedgehog,m
pushing the Genesis as the "cooler" alternative to Nintendo's console! and inventing the term "Blast Processing” to

g 13!

suggest that the Genesis was capable of handling games with faster motion than the SNE Their advertising was

often directly adversarial, leading to commercials such as "Genesis does what Nintendon't" and the "SEGA!

scream” (6]

When the arcade game Mortal Kombat was ported for home release on the Genesis and Super Nintendo
Entertainment System, Nintendo decided to censor the game's gore, but Sega kept the content in the game, via a code
entered at the start screen (A,B,A,C,A,B,B). Sega's gamble paid off, as its version of Mortal Kombat received
generally higher and more favorable reviews in the gaming press and outsold the SNES version three to one. This
violence also led to Congressional hearings to investigate the marketing of violent video games to children, and to
the creation of the Interactive Digital Software Association and the Entertainment Software Rating Board. With the
new ESRB rating system in place, Nintendo reconsidered its position for the release of Mortal Kombat II, and this
time outsold Sega's version.[”] (81 Sega, however, ran into a minor roadblock with the popularity of fighting games
with advanced controls, because its controller only featured three action buttons. In response, Sega introduced a
6-button controller. Most new games could still be played with the original 3-button controller, however, but the

company suggested its gamers buy and adopt the new 6-button model.

Despite the Genesis's success in North America, the Mega Drive was never popular in Japan. By late 1995, Sega was
supporting five different consoles and two add-ons, and Sega of Japan chose to discontinue the Mega Drive to
concentrate on the new Sega Saturn. While this made perfect sense for the Japanese market, it was disastrous in
North America: the market for Genesis games was much larger than for the Saturn, but Sega was left without the

inventory or software to meet demand."”!

Super Nintendo Entertainment System

Nintendo executives were initially reluctant to design a new system, but as the market transitioned to the newer
hardware, Nintendo saw the erosion of the commanding market share it had built up with the Famicom (called
Nintendo Entertainment System outside Japan).[lo] Nintendo's fourth-generation console, the Super Famicom, was

released in Japan on November 21, 1990; Nintendo's initial shipment of 300,000 units sold out within hours.[1 1 The

[12]

machine reached North America on August 23, 1991, ' and Europe and Australia in April 1992.

Despite stiff competition from Sega's Mega Drive console, the Super NES eventually dominated the 16-bit console

(3] 4nd would even remain popular well into the 32-bit generation.[m Nintendo's market position

[15]

market worldwide,

was defined by their machine's increased video and sound capabilities.
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Neo Geo

Released by SNK in 1990, the Neo Geo was a home console version of the major arcade platform. Compared to its
console competition, the Neo Geo had much better graphics and sound, but the prohibitively expensive launch price
of $649.99 USD made the console only accessible to a niche market. A less expensive version, retailing for $399.99,

did not include a memory card, pack-in game or extra joystick.

Add-ons

Nintendo, NEC and Sega also competed with hardware peripherals for their consoles in this generation. NEC was the
first with the release of the TurboGrafx CD system in 1990. Retailing for $499.99 at release, the CD add-on was not
a popular purchase, but was largely responsible for the platform's success in Japan. Sega made two attempts: the
Sega Mega-CD (renamed Sega-CD in North America) and the Sega 32X, neither of which were very successful. The
Mega CD was plagued by a high price tag ($300 at its release) and a limited library of games. The 32X faced a
number of problems, primarily technical and commercial: the peripheral would occasionally not work with some
consoles, and some retailers were not able to meet the initial demand for the add-on, leading to shortages. A unique
add-on for the Sega console was Sega Channel. Sega Channel was a subscription based service hosted by local

television providers. It required hardware that plugged into a cable line and the Sega.

Nintendo made an attempt with their successful Satellaview and Super Game Boy. The former was a satellite service
released only on the Japanese market and the latter an adapter for the Super Nintendo that allowed Game Boy games
to be displayed on a TV in color. Interestingly, Nintendo, working along with Sony, also had plans to create a
CD-ROM drive for the Super NES, similar to the Sega CD, but eventually decided not to go through with that
project, opting to team up with Philips in the development of the add-on instead. Sony decided to go ahead with the
CD-ROM development and used the name "PlayStation" for their own stand-alone CD-based console, overseen by
former SNES sound-chip engineer, Ken Kutaragi. The PlayStation went on to badly hurt CD-i sales, and Philips
dropped the product line in 1998.

PC Engine CD-ROM?




History of video game consoles (fourth generation) 182

Sega Mega CD

Sega 32X

Satellaview

Super Game Boy




History of video game consoles (fourth generation)

European and Australian importing

The fourth generation was also the era when

the act of buying imported US games
became more established in Europe, and ya
regular stores began to carry them. This was
perhaps because the PAL region has a
refresh rate of 5S0Hz (compared with 60 Hz
for NTSC) and a vertical resolution of 625

O secam
E PAL or PAL/SECAM
O no info

interlaced lines (576 effective), compared \
with 525/480 for NTSC. This means that a
game designed for the NTSC standard

without any modification would run 17% green - NTSC, blue - PAL, or switching to PAL, orange - SECAM, olive - no

information
slower and have black bars at the top and

bottom when played on a PAL television.

Developers often had a hard time converting games designed for the American and Japanese NTSC standard to the
European and Australian PAL standard. Companies such as Konami, with large budgets and a healthy following in
Europe and Australia, readily optimized several games (such as the International Superstar Soccer series) for this

audience, while most smaller developers did not.

Also, few RPGs were released in Europe because they would have needed to be translated into many different
languages. RPGs tend to contain much more text than other genres, so one of the biggest problems was simply fitting
all of the full translations into one cartridge. The cost of creating multiple full translations was also prohibitive. Only
the UK and Australia saw any number of RPG releases, and even then the number was a fraction of what was being
released in Japan. For the Mega Drive, there were numerous PAL releases of RPGs. Examples include Phantasy Star
11, Il and 1V, Shining in the Darkness and its sequels Shining Force I and II, Sword of Vermilion, Super Hydlide,

Landstalker, Story of Thor, Soleil and Light Crusader. A few of them received French and German translations e

Popular US games imported at this time included Final Fantasy IV (known in the USA as Final Fantasy II), Final
Fantasy VI (known in the USA as Final Fantasy IIl), Secret of Mana, Street Fighter II, Chrono Trigger, and Super

Mario RPG. Secret of Mana and Street Fighter Il would eventually receive official release in Europe.

Comparison
Name TurboGrafx-16/PC-Engine Sega Mega Neo Geo Super Nintendo Entertainment
Drive/Genesis System/Super Famicom
Console J—
e 4 - ﬁﬂ A A
Launch prices | US$249.99 US$190.00 US$649.99 (Gold US$199.99
(USD) version) US$399.99
(Silver version)
Release date |, JP 31 5her 30, 1987 « "POctober 29, 1988 |+ 71990 « "PNovember 21, 1990
o NASeptember 1, 1989 o MSeptember 15, |+ N 1991 M august 23, 199112
EU 1990 1989 o BYApril 11, 1992
. BU November 30,
1990
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Media HuCard Cartridge Cartridge Cartridge
CD-ROM (add-on) CD-ROM (Sega CD CD-Rom (Neo Geo CD - | Magnetic disc (Japan only)
add-on) was released as a separate | CD-ROM (Aborted add-on)
Data card (Power Base system) Floptical (Japan only)
Converter add-on) Data card
(Europe/J apan)[ 17
Best-selling Bonk's Adventure[lg] Sonic the Hedgehog 2, Samurai Shodown Super Mario World, 20 million (as of
games 6 million (as of June June 25, 2007)"
2006)[l
Backward | None Sega Master System None Game Boy (using Super Game Boy)
compatibility (using Power Base
Converter)
Accessories |* TurboGrafx-CD ¢ MegaCD/SegaCD |+ Neo Geo Controller |* Super Scope
(retail) e TurboTap e Sega 32X Pro e Multitap
e TurboStick *  Mouse ¢ Neo Geo Memory e  Super Game Boy
e Super System Card e Menacer Card ¢ SNES Mouse
¢ TurboBooster ¢ Power Base ¢ Neo Geo CD e Super Advantage
* TurboBooster Plus Converter
¢ Sega Activator
e Multitap
CPU HuC6280A (modified 65SC02) Motorola 68000 Motorola 68000 Nintendo-custom 5A22
1.79 or 7.16 MHz 7.67 MHz (7.61 MHz 12 MHz (based on 65C816)
PAL) Zilog 780 3.58 MHz (3.55 MHz PAL)
Zilog 780 4 MHz
3.58 MHz
Memory 8 KiB work RAM 64 KiB main RAM 64 KiB main RAM 128 KiB main RAM
64 KiB video RAM 64 KiB video RAM 74 KiB video RAM 64 KiB video RAM
8 KiB audio RAM 2 KiB audio RAM 64 KiB audio RAM
Other

Amiga CDTV
Released in 1991

PHILIDS.

1991-1998

CD-i
[21]
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Worldwide sales standings

Console Units sold

[22]

Super Nintendo Entertainment System/Super Famicom 49.10 million

Sega Mega Drive/Genesis

[23]
TurboGrafx-16/PC Engine 10 mi]lion[24]
Mega-CD (Mega Drive/Genesis add-on) 6 million[24]

Sega 32X (Mega Drive/Genesis add-on) [25]

665,000 (as of 1994)

CD-i (21]

570,000

Handheld systems

The first handheld game console released in the fourth generation was the Game Boy, on April 21, 1989. It went on
to dominate handheld sales by an extremely large margin. Despite featuring a monochrome screen, when its closest

competitor, the Atari Lynx, included color graphics, a backlight, and networking capabilities,[26]

its comparatively
short battery life and high price proved to be the Lynx's undoing.[27] Two major franchises made their debut on the
Game Boy; Tetris; the Game Boy's killer application, and Pokémon. The third major handheld of the fourth
generation was the Sega Game Gear. It featured graphics capabilities comparable to the Master System, but it also
inherited the same shortcomings as the Lynx. While it did not sell as few units as the Lynx, its bulky design and low

battery life caused it to be pushed to the sidelines.*®!

Other handheld consoles released during the fourth generation included the TurboExpress, a handheld version of the
TurboGrafx-16 released by NEC in 1990, and the Game Boy Pocket, an improved model of the Game Boy released
about two years before the debut of the Game Boy Color. While the TurboExpress was another early pioneer of color
handheld gaming technology and had the added benefit of using the same game cartridges or 'HuCards' as the
TurboGrafx16, it had even lower battery life than the Lynx and Game Gear; about three hours on six AA batteries;

and numerous hardware problems, selling only 1.5 million units by 2007.1"!

Comparison
Console Game Boy Atari Lynx Sega Game Gear TurboExpress
Image i —
Mintondo GAME BOY...
 o°
2.2
L \\\\\\
Launch price ¥12’500[30] US$189.99 ¥14,500 US$299.99[32]
US$89.95[31] US$149.99
AUD $155

Release date

® April 21, 1989

E= September 1989

® October 6, 1990

® November 16,

m= August, 1989 B 1990 B = 1991 1990
B 1990 & 1992 BE= 199]
Units sold 118.69 million (as of December 31, 2009),[33] less than 500,000 (as of | 11 million (as of July 30, | 1.5 million !
including Game Boy Color units[ July 30, 2007)[35] 2007)[
Media Cartridge Cartridge Cartridge Datacard
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Best-selling | .0 35 ion (pack-in / separately) [37] Unknown Sonic the Hedgehog 2 Bonk's Adventure
games Pokémon Red, Blue, and Green, approximately
20.08 million combined (in Japan and the US)
K
(details).
Backward Original Cartriges compatible with later models | None Sega Master System (using | None
compatibility Cartrige Adapter)
Other

Eovaan aa
[T [

Gamate Watara Supervision Mega Duck/Cougar Boy
Released in 1991 Released in 1992 Released in 1993

Software

While many of them originated in the 8-bit era, many of the major franchise titles came of age and solidified their
grip on the market in the 16-bit era. Metroid, Zelda, Star Fox, Kirby, Dragon Quest, Final Fantasy, Seiken Densetsu
(Secret of Mana), Sonic the Hedgehog, Donkey Kong, Street Fighter, Mortal Kombat, Mega Man X, and many others
had either their first releases or some of their most popular titles during the 16-bit era.

Sonic the Hedgehog was Sega's bid to compete head-to head with Nintendo's Mario franchise. Debuting in 1991,
Sega's marketing of the Sonic franchise was key to Sega's success in the video game market during the early years of
this generation. Though a critical and commercial success, Sonic the Hedgehog and its sequels were never able to
surpass Mario in popularity.

Metroid 1l was released for the Game Boy and Super Metroid was released in 1994 on a comparatively large 24
megabit cartridge for the SNES. Super Metroid still is regarded by many gaming organizations as one of the "best

games of all time."™ !

The Legend of Zelda: A Link to the Past, courted popularity that was larger than that of its predecessors on the NES.
It was one of the few action-adventures to be released early in the SNES's lifecycle. Zelda II on the NES had been
mostly action-based and was side-scrolling, while A Link to the Past drew more inspiration from the original Zelda

game with its top-down adventure format.

Dragon Quest V and VI were released on the Japanese Super Famicom, as well as remakes of the first three games
originally released for the NES and a dungeon crawler spin-off: Torneko's Great Adventure, which started Chun
Soft's popular Fushigi no Dungeon series.

Star Fox was the first SNES game to feature the Super FX chip.

Final Fantasy V was released only in Japan, while Final Fantasy IV and Final Fantasy VI were released in North

America with their original numeration shifted. While the series was very successful in Japan early on, it was not
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until the release of Final Fantasy VII on the PlayStation that it reached blockbuster status outside Japan.

Secret of Mana reintroduced the Seiken Densetsu series, originally conceived as a Final Fantasy spin-off, to Europe
and North America.

Street Fighter II, a port of the arcade original to the SNES, was the second game in the series to produce a lasting
fanbase and set many of the trends seen in fighting games today, most notably its colorful selection of playable

fighters from different countries across the globe. As of 2008, it is Capcom's best-selling consumer game of all

time. [42]

Phantasy Star is Sega's RPG franchise that was established 1987 on the Sega Master System. It was the first console
RPG game to reach Europe; almost a decade before Final Fantasy VII. Three sequels were released to the Mega
Drive. With its sci-fi theme, the franchise was different from the fantasy-themed Dragon Quest.

Thunder Force 11, III and IV were all released for the Mega Drive, but the third never reached Europe and the fourth
was called Lightening Force: Quest for the Darkstar (sic) in the US.

Seeking to follow the example of the above titles, several more franchises were born during this era. While game
sequels were far from uncommon during the 8-bit era and even before, it was at this time that the potential for

continuing series games was realized.

Notes

[1] Console Database Staff. "Sega Mega Drive/Genesis Console Information" (http://www.consoledatabase.com/consoleinfo/segamegadrive/
index.html). http://www.consoledatabase.com. Console Database/Dale Hansen. . Retrieved 2007-10-18.

[2] Kent, Steven L. (2001). The Ultimate History of Video Games. Roseville, California: Prima Publishing. pp. 404—405. ISBN 0-7615-3643-4.

[3] Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. pp. 424—431. ISBN 0-7615-3643-4.

[4] Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. pp. 434, 448—449. ISBN 0-7615-3643-4.

[5] "The Essential 50 Part 28: Sonic the Hedgehog" (http://www.lup.com/do/feature?cId=3134008). www.lup.com. . Retrieved 2008-04-21.

[6] Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. p. 405. ISBN 0-7615-3643-4.

[7]1 Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. pp. 461-480. ISBN 0-7615-3643-4.

[8] Ray Barnholt (2006-08-04). "Purple Reign: 15 Years of the Super NES" (http://www. lup.com/do/feature?cIld=3152604). 1UP.com. p. 4. .
Retrieved 2007-07-13.

[9] Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. pp. 508, 531. ISBN 0-7615-3643-4.

[10] Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. pp. 413—414. ISBN 0-7615-3643-4.

[11] Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. pp. 422—431. ISBN 0-7615-3643-4.

[12] According to Stephen Kent's The Ultimate History of Video Games, the official launch date was September 9.Kent (2001), p. 434. Kent
states September 1 was planned but later rescheduled to September 9. Newspaper and magazine articles from late 1991 report that the first
shipments were in stores in some regions on August 23,Campbell, Ron (1991-08-27). "Super Nintendo sells quickly at OC outlets". The
Orange County Register. "Last weekend, months after video-game addicts started calling, Dave Adams finally was able to sell them what they
craved: Super Nintendo. Adams, manager of Babbages in South Coast Plaza, got 32 of the $199.95 systems Friday." Based on the publication
date, the "Friday" mentioned would be August 23, 1991."Super Nintendo It's Here!!!". Electronic Gaming Monthly (Sendai Publishing Group)
(28): 162. November 1991. "The Long awaited Super NES is finally available to the U.S. gaming public. The first few pieces of this fantastic
unit hit the store shelves on August 23rd, 1991. Nintendo, however, released the first production run without any heavy fanfare or spectacular
announcements.". while it arrived in other regions at a later date. "New products put more zip into the video-game market" (http://www.
highbeam.com/doc/1P2-4070124.html) (abstract). Chicago Sun-Times. 1991-08-27. . Retrieved 2010-03-05. "On Friday, area Toys R Us
stores [...] were expecting Super NES, with a suggested retail price of $199.95, any day, said Brad Grafton, assistant inventory control
manager for Toys R Us." Based on the publication date, the "Friday" mentioned would be August 23, 1991. Many modern online sources
(circa 2005 and later) report August 13.Ray Barnholt (2006-08-04). "Purple Reign: 15 Years of the Super NES" (http://www. lup.com/do/
feature?pager.offset=18&cld=3152604). 1UP.com. pp. 2. . Retrieved 2007-06-14. "Super Nintendo Entertainment System" (http://www.
n-sider.com/hardwareview.php?hardwareid=5). N-Sider.com. . Retrieved 2007-06-14.




History of video game consoles (fourth generation) 188

[13] Kent, Steven L. (2001). The Ultimate History of Video Games: The Story Behind the Craze that Touched our Lives and Changed the World.
Roseville, California: Prima Publishing. p. 497. ISBN 0-7615-3643-4.

[14] Danny Allen (2006-12-22). "A Brief History of Game Consoles, as Seen in Old TV Ads" (http://www.pcworld.com/printable/article/
id,128295/printable.html). PC World. . Retrieved 2007-07-15.

[15] Jeremy Parish (2005-09-06). "PS1 10th Anniversary retrospective" (http://www.lup.com/do/feature?cld=3143409). 1UP.com. .
Retrieved 2007-05-27.

[16] Guardiana, the Mega Drive Kingdom :: Bienvenue sur Guardiana - Actualité et mises a jour (http://new.guardiana.net/)

[17] Santulli, Joe (2005). Digital Press Collectors Guide. USA: Digital Press. ISBN 978-0970980700.

[18] http://wii.ign.com/articles/749/749638p1.html

[19] Daniel Boutros (2006-08-04). "Sonic the Hedgehog 2" (http://gamasutra.com/features/20060804/boutros_05.shtml). A Detailed
Cross-Examination of Yesterday and Today's Best-Selling Platform Games. Gamasutra. . Retrieved 2007-11-26.

[20] Edge (2007-06-25). "1990" (http://www.next-gen.biz/index.php?option=com_content&task=view&id=6121&Itemid=2&limit=1&
limitstart=1). The Nintendo Years. Next-Gen.biz. p. 2. . Retrieved 2007-11-26.

[21] Blake Snow (2007-07-30). "The 10 Worst-Selling Consoles of All Time" (http://www.gamepro.com/gamepro/domestic/games/features/
111823.shtml). GamePro. p. 2. . Retrieved 2008-10-25.

[22] "Super NES" (http://web.archive.org/web/20070714072607/http://www.nintendo.com/systemsclassic?type=snes). Classic Systems.
Nintendo. Archived from the original (http://www.nintendo.com/systemsclassic?type=snes) on 2007-07-14. . Retrieved 2007-12-04.

[23] United States: 20 million,Stephanie Strom (1998-03-14). "Sega Enterprises Pulls Its Saturn Video Console From the U.S. Market" (http://
www.nytimes.com/1998/03/14/business/international-business-sega-enterprises-pulls-its-saturn-video-console-us-market.
html?pagewanted=1). The New York Times. . Retrieved 2010-01-02. Rest of the world: 15 million, "Chronology of Sega Video Games
1952-1993" (http://www.islandnet.com/~kpolsson/segavid/index.htm). . "Total North American sales in its lifetime: 14 million. Total
world sales: 29 million." Tec Toy: 2 million,Alucard em Quarta-feira (2005-08-31). "A Histéria do Mega Drive" (http://gamehall.uol.com.
br/site/a-historia-do-mega-drive/) (in Portuguese). gamehall.uol.com.br. . Retrieved 2008-03-06. Majesco: 2 million, Sega Nomad: 1
millionBlake Snow (2007-07-30). "The 10 Worst-Selling Handhelds of All Time" (http://www.gamepro.com/gamepro/domestic/games/
features/125748.shtml). GamePro.com. . Retrieved 2010-01-02.

[24] Blake Snow (2007-07-30). "The 10 Worst-Selling Consoles of All Time" (http://www.gamepro.com/gamepro/domestic/games/features/
111822.shtml). GamePro. p. 1. . Retrieved 2008-10-25.

[25] "Magazine scan" (http://img444.imageshack.us/img444/9849/mdsalesuntilendof1994sc.jpg). .

[26] "The Atari Lynx" (http://web.archive.org/web/20060810182044/http://www.ataritimes.com/lynx/index.html). ataritimes.com. 2006.
Archived from the original (http://www.ataritimes.com/lynx/index.html) on 2006-08-10. . Retrieved 2006-08-20.

[27] Beuscher, Dave. "allgame ((( Atari Lynx > Overview )))" (http://www.allgame.com/cg/agg.dll?p=agg&sql=5:13). Allgame. . Retrieved
2008-09-21. "One drawback to the Lynx system is its power consumption. It requires 6 AA batteries, which allow four to five hours of game
play. The Nintendo Game Boy provides close to 35 hours use before new batteries are necessary."

[28] Bauscher, Dave. "allgame ((( Sega Game Gear > Overview )))" (http://www.allgame.com/cg/agg.dll?p=agg&sql=5:25). Allgame. .
Retrieved 2008-09-21. "While this feature is not included on the Game Boy it does provide a disadvantage -- the Game Gear requires 6 AA
batteries that only last up to six hours. The Nintendo Game Boy only requires 4 AA batteries and is capable of providing up to 35 hours of
play.”

[29] Blake Snow (2007-07-30). "The 10 Worst-Selling Handhelds of All Time" (http://www.gamepro.com/gamepro/domestic/games/
features/125748.shtml). GamePro.com. . Retrieved 2008-01-17.

[30] "Game Boy History" (http://www.nintendo.co.jp/nom/9903/history/index.html). Nintendo. . Retrieved 2009-03-27.

[31] Douglas C. McGill (5 June 1989). "Now, Video Game Players Can Take Show on the Road" (http://www.nytimes.com/1989/06/05/
business/now-video-game-players-can-take-show-on-the-road.html). The New York Times. .

[32] Melanson, Donald (2006-03-03). "A Brief History of Handheld Video Games" (http://www.engadget.com/2006/03/03/
a-brief-history-of-handheld-video-games/). Engadget. . Retrieved 2009-01-27.

[33] "Consolidated Sales Transition by Region" (http://www.webcitation.org/5nXieXX2B) (PDF). Nintendo. 2010-01-27. Archived from the
original (http://www.nintendo.co.jp/ir/library/historical_data/pdf/consolidated_sales_e0912.pdf) on 2010-02-14. . Retrieved
2010-02-14.

[34] "Game Boy" (http://images.businessweek.com/ss/06/10/game_consoles/source/7.htm). A Brief History of Game Console Warfare.
BusinessWeek. . Retrieved 2008-07-30.

[35] Blake Snow (2007-07-30). "The 10 Worst-Selling Handhelds of All Time" (http://www.gamepro.com/gamepro/domestic/games/
features/125749.shtml). GamePro. p. 2. . Retrieved 2008-11-26.

[36] Blake Snow (2007-07-30). "The 10 Worst-Selling Handhelds of All Time" (http://www.gamepro.com/gamepro/domestic/games/
features/125748.shtml). GamePro. p. 1. . Retrieved 2008-11-26.

[37] "Did you know?" (http://tgcontent.nintendo-europe.com/enGB/games_DS_TGP/tetris_ds/did_you_know.php). Nintendo. . Retrieved
2007-11-26.

[38] "Japan Platinum Game Chart" (http://www.the-magicbox.com/topten2.htm). The Magic Box. . Retrieved 2007-11-26.

[39] "US Platinum Videogame Chart" (http://www.the-magicbox.com/Chart-USPlatinum.shtml). The Magic Box. . Retrieved 2007-11-26.

[40] Gamate Archive (http://www.videogamegazette.com/gamate/gamate.html), Video Game Gazette. Retrieved 2010-06-14.




History of video game consoles (fourth generation) 189

[41] "100 Games Of All Time" (http://web.archive.org/web/20030611191341/http://gamers.com/feature/egmtop100/index.jsp).
gamers.com. . Retrieved 2006-09-03.
[42] "CAPCOM - Platinum Titles" (http://ir.capcom.co.jp/english/data/million.html). .

References




TurboGrafx-16 190

TurboGrafx-16

From Top to Bottom, The North American/UK design and the Japanese Design.

Manufacturer NEC Corporation
Type Video game console
Generation Fourth generation
Retail availability ® October 30, 1987

E= g+ August 29, 1989
B J November 22,1989
& 1990 (Import, No full PAL release)

Discontinued B B Spring 1993
® December 16, 1994
E= gl 1995
Units sold [1]

Worldwide: 10 million
United States: 2.5 million[l]

Media HuCard, CD-ROM(only with the CD-ROM? add-on)
CPU Hudson Soft HuC6280
Successor PC-FX

TurboGrafx-16, fully titled as TurboGrafx-16 Entertainment SuperSystem and known in Japan as the PC Engine
(PCx > ™), is avideo game console developed by Hudson Soft and NEC, released in Japan on October 30,
1987, and in North America on August 29, 1989.

The TurboGrafx-16 has an 8-bit CPU and a dual 16-bit GPU; furthermore, it is capable of displaying 482 colors at
once out of 512.

Although there was no full-scale PAL release of the system, imported PC Engine consoles were largely available in

France and Benelux through major retailers thanks to the unlicensed importer Sodipeng (Société de Distribution de

la PC Engine, a subsidiary of Guillemot Corporation).[z]

In the United Kingdom, Telegames released a slightly altered version of the US model simply as the TurboGrafx

around 1990 in extremely limited quantities.[3]

With dimensions of 14 cm x 14 cm x 3.8 cm (5.5in x 5.5in x 1.5in), the NEC PC Engine holds the record for the
world's smallest game console ever made. (Guinness World Records Gamer's Edition (2008))

In 2009, the TurboGrafx-16 was ranked as the 13th greatest video game console of all time by IGN.
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PC Engine

The PC Engine was a collaborative effort between the relatively
young Hudson Soft (founded in 1973) and NEC. NEC's interest in
entering the lucrative video game market coincided with Hudson's
failed attempt to sell designs for then-advanced graphics chips to
Nintendo[s] in an earlier, lower-profile scenario similar to
Nintendo's rejection of Sony's designs for a Super Famicom CD

attachment which evolved into the PlayStation.

The PC Engine is a very small video game console, due primarily .
to a very efficient three-chip architecture and its use of "HuCards"

(Hudson Card; also referred to as "TurboChip" in North America
and based on the BeeCard technology Hudson piloted on the
MSX). The cards were about the size of a credit card (though
slightly thicker), similar to the card format used by the Sega

The PC Engine gamepad.

Master System for budget games. However, unlike the Sega Master System (which also supported cartridges), the
TurboGrafx-16 used HuCards exclusively. TG-16 featured an enhanced MOS Technology 65SCO02 processor
(dubbed the HuC6280 by Hudson) and a custom 16-bit graphics processor, as well as a custom video color encoder
chip, all designed by Hudson. The 'HE System' logo found on the manual of every Japanese game stood for "Hudson

Entertainment System".

The TurboGrafx-16 was the first console to have an optional CD module, allowing the standard benefits of the CD
medium such as more storage, cheaper media costs, and redbook audio. The efficient design, backing of many of
Japan's major software producers, and the additional CD ROM capabilities gave the PC Engine a very wide variety

of software, with several hundred games for both the HuCard and CD formats.

The PC Engine was extremely popular in Japan, beating Nintendo's Famicom in sales soon after its release, with no

fewer than twelve console models released from 1987 to 1993.

Despite the system's success, it started to lose ground to the Super Famicom. NEC made one final effort to
resuscitate the system with the release of the Arcade Card expansion, bringing the total amount of RAM up to a
then-massive 2048K; a few Arcade Card games were conversions of popular Neo Geo titles. The expansion was

never released in North America.

New games were released for the PC Engine up until 1999.1¢!

TurboGrafx-CD

The TurboGrafx-16 was the first video game console to have a CD-ROM peripheral 71 (following the PC-Engine
Super CD-ROM? add-on in Japan, although the FM Towns Marty was the first Japanese console to have a built-in
CD-ROM). The TurboGrafx-CD debuted at a prohibitive $399.99 (and did not include a pack-in game). Monster
Lair (Wonder Boy IIl: Monster Lair) and Fighting Street (Street Fighter) were the initial TurboGrafx-CD titles. Ys
Book I & II soon followed. However, the TurboGrafx-CD catalog grew at a very slow rate compared to the library of
TurboChip (HuCard) titles.

The TurboGrafx-CD came packaged in a very large box, 85% of which was filled with protective styrofoam inserts.
By some accounts, no other video game console (or peripheral) has been packaged in such an overkill manner. The
TurboGrafx-CD did however come with a large plastic "carrying case" that could comfortably hold the
TurboGrafx-16 base system, TurboGrafx-CD, all AC adapters, 2 — 3 controllers, and a few games.

Although the TurboGrafx-CD library was relatively small, American gamers could draw from a wide range of

Japanese software since there was no region protection on TG-CD / PC Engine CD-ROM software. Many mail order
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(and some brick-and-mortar) import stores advertised Japanese PCE CD and HuCard titles in the video game

publications of the era.

Rivalry with Nintendo and Sega

In North America, the TurboGrafx-16 was first released in late August 1989, in New York and Los Angeles.
Initially, the TurboGrafx-16 was marketed as a direct competitor to the NES (Nintendo Entertainment System) and
early television ads touted the TG-16's superior graphics and sound. These early television ads featured a brief
montage of the TG-16's launch titles: Blazing Lazers, China Warrior, Vigilante, Alien Crush, etc. The TG-16 was
also in direct competition with the Sega Genesis, which had had its own New York/Los Angeles test-market launch
two weeks prior, on August 14.[8]

that the TurboGrafx-16 was the first 16-bit console.

The Genesis launch was accompanied by an ad campaign mocking NEC's claim

Another problem for the TG-16 was its relatively limited hardware. The Genesis came with only one controller, but
it provided a port for a second; the TG-16 only had one controller port. Players who wanted to take advantage of the
simultaneous multiplayer modes in their games were required to buy the Turbo Tap (a multitap accessory which
permitted five controllers to be plugged into the system), in addition to the necessary extra controllers. The Genesis
also benefited from a pack-in game bundle that included an impressive translation of the arcade game Altered Beast
(1989), which included big, bold sprites and colors as well as digital sound effects. In contrast, the TG-16's initial
pack-in game was Keith Courage in Alpha Zones (1989), a modest action platform game that did not show off the
capabilities of the TG-16 in nearly the same way Altered Beast did for the Genesis (or Super Mario World for the
later SNES).""!

In Japan the PC Engine outsold Sega's console. In North America and Europe the situation was reversed, with both

Sega and Nintendo dominating the console market at the expense of NEC.

Both Sega and NEC released CD peripherals (Sega CD versus Turbo CD), color handhelds (Sega Game Gear versus

TurboExpress), and even "TV tuners" for their respective handheld systems.

In 1992, comic book-like ads featuring Johnny Turbo were published by TTi. The ads mocked Sega, in particular the
Sega CD. However, by this point the TG-16 had been defeated by the Genesis in the marketplace, which was by then
dominated by the battle between the Genesis and the Super Nintendo.

Despite this former rivalry, many TurboGrafx-16 games are currently available via Nintendo's Virtual Console

service.

Limitations in the 16-bit era

Although touted and marketed at the time as a next generation "16-bit" console, the TurboGrafx-16 was, in fact, built
around an 8-bit microprocessor as its CPU. While its CPU was of the previous 8-bit generation, the overall speed of
the hardware was somewhat comparable to contemporary 16-bit machines. Sometimes criticized as an inaccurate
gauge of overall speed, NEC touted the TurboGrafx-16 as having a higher MIPS rating than both the Genesis and
Super NES. While true, drawing direct comparisons between the TurboGrafx-16, Genesis, and Super NES CPUs is
difficult due to differences in architecture, bit bandwidth, speed measurements in MHz/MIPS, and the way those
measurements are related to overall speed due to said architectural differences. Any attempt to make direct
comparisons should generally be considered highly dubious. The reality was that there were many things the Genesis
and Super NES CPUs did better from a programming standpoint than the TurboGrafx-16 CPU and vice versa. NEC's
marketing department played on the fact that the TurboGrafx-16 was designed with a dual 16-bit graphics chipset,
and chose to view it as a hybrid system. This proved to be a bit of a marketing gaffe, and backfired on NEC in the
North American market somewhat as more and more people learned the TurboGrafx-16 was, in reality, an 8-bit

system.
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The TurboGrafx-16 featured a 16-bit custom video color encoder chip, 16-bit video display controller, and an 8-bit
CPU with an integrated custom programmable sound generator. This three chip architecture allowed for larger and
more numerous sprites, an expanded color palette, more onscreen colors, and improved sound capabilities compared
to other systems available in the 8-bit console market when it launched. In many ways this made it comparable to
other systems in the 16-bit market. Yet still, it was hindered in that it lacked the ability to draw more than a single
layer of background scrolling, whereas its 16-bit competition at the time heavily featured multiple plane parallax
scrolling. NEC attempted to remedy this problem in the SuperGrafx by including an additional video display
controller that allowed it to not only draw multiple plane backgrounds, but multiple sprite planes as well. Another
area the TurboGrafx-16 had a notable disadvantage was in the amount of work RAM the system had. While the
Genesis and Super NES featured 64KB and 128KB of work RAM respectively, the TurboGrafx-16 had only 8KB
available for HuCard games. This meant that there was less RAM available for temporary storage of variables and
decompressed graphic data. As a result, self modifying code and/or code featuring storage of a numerous amount of
variables was largely ruled out, and almost all decompression of graphic data needed to be done in real time, rather
than stored in RAM. The SuperGrafx was given additional work RAM for a total of 32KB. TurboGrafx CD-ROM
games used the greatly expanded RAM capacity that was inherent to the hardware, and largely avoided most

problems with RAM limitations.

In order to reach a low price point in the market, the original TurboGrafx-16 and PC-Engine systems only supported
RF modulation for (monaural) audio/video and required an optional expansion add-on for anything more (the
competition by comparison had built-in support for stereo audio, with composite video as well as s-video and RGB
output). Later models of the TurboGrafx-16 did eventually provide built-in support for better audio/video capabilities
without additional hardware. Another limitation was the single controller port that required the purchase of a
multi-player expansion adapter for an additional player (once added however, it did add the unusual capability at that

time for up to five independent controllers).

Struggles in North America

Initially, the TurboGrafx-16 sold well in North America, but it generally suffered from a lack of support from
third-party software developers and publishers. One reason for this was that many larger software companies such as
Konami supported the PC Engine in Japan, but also produced games for Nintendo. Nintendo at the time had engaged
in anti-competitive practices that were later ruled illegal, such as enforcing exclusive contracts and punishing
developers who developed for more than one system with "chip shortages" around the holiday seasons. As a result of
this practice, many developers were compelled to pick the immensely popular NES over the upstart NEC console,
resulting in a catch-22 for the TurboGrafx-16: most developers would only consider taking a risk on the TG-16 if it
became more popular, and yet it could not accomplish this because only a handful of North American publishers

would support it. As a result, most of the games published for the TG-16 were produced by NEC and Hudson Soft.

Another reason for the TG-16's lack of success in North America was the system's marketing. NEC of Japan's
marketing campaign for the PC Engine was mainly targeted to the largest metropolitan areas in the country. This
proved to be quite successful there, but when the same kind of marketing was used in the much larger North
American market, it resulted in a lack of public awareness outside of the big cities. The TG-16 ended up being far
more competitive and popular in certain local markets such as New York, Chicago, and Los Angeles, while in

smaller and more spread-out areas, it failed miserably.

The TurboGrafx-16 was originally marketed in North America by NEC Home Electronics based in Wood Dale,
[llinois, a suburb of Chicago. As the system's popularity fell, the platform was handed over to a new company called
Turbo Technologies Incorporated (TTI), based in Los Angeles, California. This company was composed mainly of
former NEC Home Electronics and Hudson Soft employees, and it essentially took over all marketing and first-party

software development for the struggling system.
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By 1991, the Sega Genesis had clearly surpassed the TurboGrafx-16, putting NEC's console in a distant fourth place
in the video game market (Nintendo held the #2 and #3 places with the brand new SNES and the aging but still
potent NES respectively). NEC, who was relatively new to the market, had an increasingly difficult time convincing
consumers who already owned a Sega or Nintendo system to give the TG-16 a try. This may have been in part to the
somewhat fractured brand identity of the various systems: in a mascot-heavy era of gaming, the TurboGrafx-16 was
represented by Bonk, while the TurboDuo carried on its box a graphic of Air Zonk. Meanwhile, advertising comic
books were inserted into copies of various gaming magazines, featuring characters such as the alter-ego of game

developer Jonathan C. Brandstetter: Johnny Turbo.

Compounding the problem was that the vast majority of the titles that made the system so successful in Japan were
produced for the CD-ROM add-on. In the American market, this add-on was difficult to find outside of large cities,
and it was widely considered to be overpriced (debuting at nearly $400). TTI tried to address this issue by releasing a
combination system called the TurboDuo, as well as dropping the price of the CD add-on to around $150.
Unfortunately, at $300, the cost of the TurboDuo was still too high for most American consumers, even when NEC
took the bold step of including seven pack-in titles and a coupon book with the system. Despite all these efforts, the

company failed to attract much of a mainstream audience.

Many of the CD games for the Turbo platform were innovative

1 'SCORE

and well-received, but the cost of the add-on system was a strong .. 39 OIS S
deterrent to buyers, especially when the competition sold for '
considerably less. Some of the most popular Japanese releases,
such as Castlevania: Rondo of Blood, Ys IV: The Dawn of Ys,
Tengai Makyo I1: Manjimaru and Snatcher, never made it to North
American shelves (though the PC Engine version of Snatcher was
converted over to the Sega CD in North America, Europe &

Australia, but never was released in Japan).

In the handheld market, the TurboExpress further suffered from

short battery life, a hefty price tag, and a large number of units that

Gameplay screenshot of Castlevania: Rondo of Blood

were missing pixels in their displays (due mainly to the fact that
TFT LCD manufacturing technology was still in its infancy at the

time).

Magazine Publications: PC Engine FAN, TurboPlay, and others

The longest running NEC publication was sold in Japan under the name PC-Engine Fan Magazine and exclusively
dedicated to NEC systems, beating out rival mags Gekkan PC Engine (Shogakukan) and Marukatsu PC Engine
(Kadokawa Shoten) to the market by a month in late 1988. Published by Tokuma Shoten, the mag started out as a
separate department of Family Computer Magazine, Tokuma’s flagship console publication; the “FAN” name was
also used by sister titles MSX FAN and Mega Drive FAN.

While it occasionally featured extra pull-out material, its chief recognition among U.S. fans is the Hyper Catalog
that was released in 1993; it featured an index of all of the Japanese published titles to date. The PC Engine Fan
magazine also ran occasional specials, such as selling a second pressing of Magical Chase via mail-order after the

original publisher went bankrupt almost immediately after releasing the shooter classic.

Larry Flynt Publications published 14 bi-monthly issues of TurboPlay Magazine (June/July 1990 -
August/September 1992) dedicated to covering TG-16 and TG-CD hardware and software. It was a spin-off
publication of Video Games & Computer Entertainment (VG&CE), a popular multi-platform gaming magazine of
the late 1980s / early 1990s. Every issue of TurboPlay was 32 pages in length and a yearly subscription cost $9.95.
An advertisement for TurboPlay was included with every TG-16 console.
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Sendai published four quarterly issues of TURBOFORCE magazine (September 1992 — Spring 1993). TTi had
editorial control over TURBOFORCE and used it to promote the launch of the new TurboDuo console. Unlike
TurboPlay and DuoWorld, TURBOFORCE was devoid of critical game reviews.

L.F.P. published three bi-monthly issues of DUOWORLD magazine (July/August 1993 — November/December
1993) before it was canceled. DuoWorld was very similar in format to TurboPlay, but with a focus on the newly
released TurboDuo console (i.e. TurboMail and TurboNews became DuoMail and DuoNews, respectively).

NEC also published a handful of newsletters (TurboEdge) and sent them to customers that sent in their TG-16
warranty cards or subscribed to TurboPlay. These newsletters were black and white, mostly text, and four to eight

pages in 1ength.[10]

TG-16 on TV

During TG-16's 1989 launch, short TV ads appeared across North America. This advertising campaign would

expand and become more extensive in 1990, with NEC promoting Bonk as the next big thing in video games.

In addition to the advertising in 1990, TG-16, TG-CD, and TurboExpress were briefly covered on PBS' Computer
Chronicles (two episodes, including "Battle of the Consoles"). Later, when the TurboDuo was launched, it was

featured in an episode on "CD-ROM and multimedia software".

Also, Video Power, a video game show (live action gameshow with The Power Team cartoon) syndicated
throughout the USA in the early 1990s, featured footage from video games at the end of many episodes. Blazing
Lazers, Legendary Axe (and perhaps other titles) made it into two episodes. Video Power rarely featured TG-16
games (focusing on NES and Genesis, instead). In addition, the Nickelodeon game show Nick Arcade featured

several TG-16 games in the Video Challenge portion of the show.

Legacy
Today, the TurboGrafx-16 is mainly known for its much-vaunted shoot 'em ups and the Ys & Bonk games. After the

system died, NEC decided to concentrate on the Japanese market, where it has had much more success.

In 1994, NEC released a new console, the Japan-only PC-FX, a 32-bit system with a tower-like design; it enjoyed a
small but steady stream of games until 1998, when NEC finally abandoned the video games industry. NEC would

then partner with former rival Sega, providing a version of its PowerVR 2 Chipset for the Dreamcast.

There is a niche collector's market for TurboGrafx games and Japanese imports, mainly centered around the system's
many arcade ports of shooters. Spurring this interest is the fact that Turbo ports from the arcade tended to be closer
to the original than Sega Genesis, Super NES, or NES versions, in terms of graphics and sound. Hudson Soft also
released some shooters which were exclusive to the Turbo, such as Super Air Zonk: Rockabilly-Paradise, Gate of
Thunder, Soldier Blade, Super Star Soldier, Star Parodia (Japan). The most famous North American shooter is

probably Blazing Lazers (Gunhed in Japan) and was featured in all of the early television ads.

After the demise of TTi, Turbo Zone Direct (TZD), a mail-order company, became the de facto source for new

TG-16 / Duo hardware, accessories and software.

Several PC Engine/TurboGrafx-16 games are available for download on Nintendo's Virtual Console download
service..'") More games among the "best hits" of the system are planned to be released at as-of-yet undetermined
times; the exact number or titles of games selected for future release is still unknown. Since then several TG-16

games became available on the Virtual Console that were originally never released in America for the system.[lz] [13]

On October 15, 2007, the game Gate of Thunder was released on the Virtual Console in North America, marking the

first TurboGrafx-CD game to be released on the North American Virtual Console.

As of July 15, 2009 four PC-Engine games have been released on the Japanese PlayStation Network for play on the
PlayStation 3 and PSP. The four games are Bomberman '94, New Adventure Island, Sengoku Mahjong, and Devil's
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Crush. The price for all four has been set at 600 Yen.!'* Since then more games have been released on PSN.

Variations

Several variations on the TurboGrafx were released throughout the 1990s.

SuperGrafx

The SuperGrafx is a variation of the standard PC-Engine hardware. This system is very nearly the same as the
original PCE, except it has a duplicate set of video chips (and an extra chip to coordinate the two), four times as
much RAM, twice as much video RAM, and a second layer/plane of scrolling. The CPU, sound, and color palette
was not upgraded making the expensive price tag a big disadvantage to the system. NEC also decided not to include
the extra two video chips in the all-in-one Duo replacement system, essentially killing off any chance of the Super
Grafx continued support. Only five SuperGrafx games (and one hybrid game - Darius Plus) were released, and the

system fell into obscurity.

Minor variations

Other members of the PC Engine family include the Shuttle, the LT (a laptop version similar to the Game Boy
Advance SP, but considerably larger), the CoreGrafx I and II, the Duo R and the Duo RX. Contrary to popular belief,
the CoreGrafx is not a European version of the PC Engine. It is simply a reengineered version of the original (white)
PC Engine with an AV output instead of the original model's RF output. The PC Engine and its derivatives were
never officially sold in Europe, although many systems and most accessories and games were available as imports.
The PC Engine and its games had been extensively covered by most major European video game magazines and

were surprisingly popular.

TurboDuo

In 1992 TTI (Turbo Technologies Inc.) released the TurboDuo, the North American version of the Japanese Duo.
The system combined the TurboGrafx-16 and an enhanced version of the CD-ROM drive (the "Super CD-ROM?2")
into a single unit. The system could play audio CDs, CD+Gs, CD-ROM2 and Super CD games as well as standard
HuCards. The Super System Card required for some games when using the original CD add-on as well as some of
the Japanese variants of the TurboGrafx was built in to the Duo rather than requiring the card to be inserted at all
times when playing CD games. The original pack-in for the Turbo Duo included the system, one control pad, an AC
adapter, RCA cables, Ys Book I & II, a CD-ROM2 title, and a Super CD disc including Bonk's Adventure, Bonk's
Revenge, Gate of Thunder and a secret version of Bomberman accessible via an easter egg. The system was also
packaged with one random HuCard game which varied from system to system (Dungeon Explorer was the original
HuCard pack-in for TurboDuo, although many titles were eventually used, such as IREM's Ninja Spirit and
NAMCO's Final Lap Twin, and then eventually a random pick).
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TurboExpress

The TurboExpress was a portable version of the TurboGrafx, released
in 1990 for $249.99 (the price was briefly raised to $299.99, soon
dropped back to $249.99, and by 1992 it was $199.99). It was the most
advanced handheld of its time and could play all the TG-16's HuCard
games five years before the Sega Nomad could do the same for Sega
Genesis games. Its Japanese equivalent was the PC Engine GT'. It had
a 2.6-inch screen, the same as the original Game Boy, whose keypad

layout it was designed after (just like the TG-16 controller's keypad

layout was similar to that of the Famicom/NES controller). It shared TurboExpress handheld, TV tuner, and games
the capabilities of the TurboGrafx, giving it 512 available colors (9-bit

RGB), stereo sound, and the same custom CPU at 7.16 MHz. The optional "TurboVision" TV tuner included RCA
audio/video input, allowing the user to use TurboExpress as a video monitor. The "TurboLink" allowed two-player
play. Falcon, a flight simulator, included a "head-to-head" dogfight mode that could only be accessed via TurboLink.

However, very few TG-16 games offered co-op play modes especially designed with the TurboExpress in mind.

Stand-alone systems
e PC Engine (1987)

e White, only RF output
* PC Engine Shuttle (1989)

* UFO-shaped system, unique expansion port (no CD option), AV output
* PC Engine SuperGrafx (1989)

* The only PC Engine unit to contain enhanced HuCard functionality. Only five games were released for it.
(Two regular PC Engine releases, Darius Plus and Darius Alpha, were enhanced to utilize the extra sprite
capability of the SuperGrafx.)

* PC Engine CoreGrafx (1989)

» Dark grey, blue label, AV output
* PC Engine CoreGrafx II (1991)

» Light grey, orange label, AV output, Identical in function to the CoreGrafx

CD-ROM accessories
* PC Engine CD-ROM? (1988)

* White "briefcase" design matching the style of the original PC Engine. A special adaptor, named RAU-30, is
required to connect it to the SuperGrafx.
* PC Engine Super CD-ROM? (1991)

* A handsome grey-colored CD attachment system add-on, with built-in SystemCard 3.0 to play all Super
CD-ROM? games in addition to CD-ROM? game formats. It can be connected directly to the rear pinouts of
the original white PC Engine, the PC Engine CoreGrafx, CoreGrafx2, and lastly the SuperGrafx. For the
SuperGrafx, this is a much more efficient way to add CD-Rom expansion to it compared to the RAU-30 route.

However, this add-on tend to be much more difficult to find.
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Portable systems
e PC Engine GT (1990)

» Portable system, identical in shape and function to the US-released TurboExpress
e PCEngine LT (1991)

* Semi-portable system (no battery option) similar in size to a normal PC Engine or CoreGrafx. Uses a very
large attached screen, and folds up like a laptop (hence the LT moniker)

Duo systems
* PC Engine Duo (1991)

* Combination PC Engine + CD ROM system + System 3.0 card, dark grey, has a CD door lock and headphone
port
* PC Engine Duo R (1993)

* Same as the Duo, but white/beige with a more streamlined case style, and lacks the lock and headphone port.
* PC Engine Duo RX (1994)

* Same as the Duo R, slightly blue in colour. The only PCE packaged with a six-button pad.

Others
e X1 Twin

¢ Combination of Sharp X1 computer and PC Engine. Only played HuCards. An add-on card was available to
provide PC-FX compatibility.
* Pioneer LaserActive
* Pioneer + NEC released a Laserdisc player with video game modules. One module allowed the use of PC
Engine games (HuCard, CD-ROM? and Super CD) as well as "LD-ROM?" titles released on laserdisc that only

worked on this setup.

Other region variations

* TurboGrafx-CD - North American version of CD-ROM 2
* TurboExpress - North American version of PC Engine GT
* TurboDuo - North American version of PC Engine Duo

. Vistar 16 ¥ (Korean)

e Several clones 16l

Unofficial variations

* Various PC Engine Shuttle clones exist, with varying levels of compatibility with original PC-Engine games. One
of the more common types is the "PC Boy".

* New Tai Sang Corporation released bootleg HuCards which were sometimes patched to add features like
invincibility. Unlike most bootlegs these closely resembled the original games in terms of packaging, even with
color labels and manuals.

* The PC Engine was never officially released in Europe, but some companies imported them and made SCART
conversions on a moderate scale. In France, a company known as Sodipeng imported Japanese systems and added
an RGB Cable called "AudioVideo Plus Cable". This mod improved the original video signal quality extensively
and made the consoles work with SECAM televisions. In Germany, several importers sold converted PC Engines
with PAL RF as well as RGB output. The connectors and pinouts used for the latter were frequently compatible

with the Amiga video port, with two unconnected pins used for the audio channels.
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Unreleased hardware

* A modem was developed but never released (some working prototypes are in circulation, though).
* A SCSI interface for the Duo CD-ROM drive to be used by a PC existed in prototype form only. (it was featured
in a TTi-published TurboGrafx-16 oriented magazine in the US and Computer Chronicles #1043)

Peripheral compatibility

All PC Engine systems support the same controller peripherals, including pads, joysticks and multitaps. Except for
the Vistar, Shuttle, GT, and systems with built-in CD-ROM drives, all PC Engine units shared the same expansion
connector, which allowed for the use of devices such as the CD-ROM unit, game saves and AV output. See the

External Links (bottom) for details on this connector.

The TurboGrafx and Vistar units use a different controller port than the PC Engines, but adaptors are available and
the protocol is the same. The TurboGrafx offers the same expansion connector pinout as the PC Engine, but has a
slightly different shape so peripherals must be modified to fit.

The Super System Card provides 192 kB of RAM, supplementing the built in 64K of DRAM found in the CD
interface tray. The PC-Engine Duo/R/RX consoles have the Super System Card’s 192 KB of RAM plus the 64K of
standard RAM and v3.00 BIOS software built in, and can play both CD-ROM? and Super CD-ROM? games without
using any additional cards.

The Arcade Card Pro is designed for the original PC-Engine CD-ROM? and Super CD-ROM? peripherals, adding the
2304 KB of RAM required by Arcade CD-ROM? games. It could, of course, also play standard CD-ROM?2 and Super
CD-ROM? games.

The Arcade Card Duo is for the PC-Engine Duo/R/RX consoles and adds 2048 KB RAM. Because the PC-Engine
Duo series of systems have 256K of RAM built-in, this does not need to be provided and is why the Arcade Card
Duo contained less RAM and was less expensive than the Pro version.

Note: Because the aforementioned consoles use the same BIOS revision as the Arcade Card Pro, it is not known (as a
cost-saving measure) if the Arcade Card Duo includes the BIOS software itself, or if the existing built-in BIOS is

used.
The various CD-ROM game types are:

* CD-ROM? (pronounced CD-ROM-ROM) : Standard CD-ROM game.
e Super CD-ROM? : Requires a compatible system or upgrade card.
* Arcade CD-ROM?2 : Requires an upgrade card.

While the standard CD-ROM? and Super CD-ROM? had RAM for data storage which was accessed directly, the
Arcade CD-ROM?Z cards accessed the RAM in a slightly different way.

Both the Pro and Duo versions of the Arcade Card worked in the same way. Just as with the Super CD-ROM?2, up to
256 KB of the RAM was able to be accessed directly by the CPU. The other 2048 KB was accessed indirectly by
four indirect self incrementing/decrementing address registers. These registers were mapped into memory hardware
bank and also mapped into 4 special memory banks. Reading and writing sequential data was speed up and reduced
cycle cost due to these new registers. This meant *far* data could be accessed with these four registers without
having to map banks of memory into the CPU's logical address range, and could be transferred to VRAM ports faster
and easier, as is evidenced by the many conversions of well-animated Neo Geo fighting games to the Arcade
CD-ROM2. The Arcade card was known to have existed in working prototype form as early as mid '92 from looking
at (non public) source code files to Art of Fighting ACD port.

One technique that was used by games pre-dating the Arcade Card upgrade was to store graphics data in the 64K
audio RAM (used for ADPCM samples) that was present. This RAM could be directly populated by the CD-ROM
hardware (it had a direct DMA channel from the CD controller) without CPU intervention, and the memory could be

accessed in an indirect fashion, similar to the Arcade Card but at a much-much slower interface, allowing data stored
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in it to appear as a 64 KB stream of linear data that could be easily transferred to the system RAM.

NEC also manufactured a very large line of personal computers, one of which featured a single-speed CD ROM
drive identical to the PC Engine version. They were designed to be interchangeable, which is why the PC Engine's
IFU-30 CD ROM interface could be purchased without a CD ROM drive.

NEC developed a prototype adaptor that connected a PC through the HuCard slot, allowing the PC to control the PC
Engine's CD ROM as it would any normal SCSI drive. Due to falling CD drive prices and the increasing
undesirability of a single-speed SCSI drive, it was never released. It was however previewed in NEC's official US

TurboDuo magazine.

The Pioneer LaserActive was a laserdisc player with an expansion bay. One of the expansion modules released
allowed it to play PC Engine titles (HuCards, CD-ROM? and Super CD) as well as games released on laserdisc
(LD-ROMZ) that only worked on this setup. Eleven LD-ROM? titles were released in Japan, though only three of
them were released in North America.

Video formats

All PC Engine hardware is natively NTSC, including the European version which creates PAL-compatible video
with the use of a chroma encoder chip not found in any other system in the series.

Technical specifications

* CPU: 8-bit HuC6280A, a modified 65SCO02 (a separate branch from the 65C02, of the original MOS 6502)
running at 1.79 or 7.16 MHz (switchable by software). Features integrated bankswitching hardware (driving a
21-bit external address bus from a 6502-compatible 16-bit address bus), an integrated general-purpose I/O port, a
timer, block transfer instructions, and dedicated move instructions for communicating with the HuC6270A VDC.

* GPU: A dual graphics processor setup. One 16-bit HuC6260 Video Color Encoder (VCE), and one 16-bit
HuC6270A Video Display Controller (VDC). The HuC6270A featured Port-based I/O similar to the TMS99xx
VDP family.

Display

Resolution

* X (Horizontal) Resolution: variable, maximum of 565 (programmable to 282, 377 or 565 pixels, or as 5.37mhz,
7.159mhz, and 10.76mhz pixel dot clock)[ls] Taking into consideration overscan limitations of CRT televisions at
the time, the horizontal resolutions were realistically limited to something a bit less than what the system was
actually capable of. Consequently, most game developers limited their games to either 256, 336, or 512 pixels in

display width for each of the three modes.!!®!

* Y (Vertical) Resolution: variable, maximum of 242 (programmable in increments of 1 scanline) It is possible to
achieve an interlaced "mode" with a maximum vertical resolution of 484 scanlines by alternating between the two
different vertical resolution modes used by the system. However, it is unknown, at this time, if this interlaced
resolution is compliant with (and consequently displayed correctly on) NTSC televisions.

* The majority of TurboGrafx-16 games use 256x239,[15]

Detective did use 512x224. Chris Covell's 'High-Resolution Slideshow' uses 512x240.

though some games, such as Sherlock Holmes Consulting
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Color

Depth: 9 bit

Colors available: 512

Colors onscreen: Maximum of 482 (241 background, 241 sprite)

Palettes: Maximum of 32 (16 for background tiles, 16 for sprites)

Colors per palette: 16 per background palette (color entry #0 of each background palette must be the same), and

15 per sprite palette (plus transparent, which is displayed as an actual color in the overscan area of the screen)

Sprites

Simultaneously displayable: 64
Sizes: 16x16, 16x32, 16x64, 32x16, 32x32, 32x64
Palette: Each sprite can use up to 15 unique colors (one color must be reserved as transparent) via one of the 16

available sprite palettes.

Layers: The HuC6270A VDC was capable of displaying one sprite layer. Sprites could be placed either in front of

or behind background tiles by manipulating a bit which caused color entry #0 of the background palette(s) to act

as transparent.

Tiles

Size: 8x8

Palette: Each background tile can use up to 16 unique colors via one of the 16 available background palettes. The
first color entry of each background palette must be the same across all background palettes.

Layers: The HuC6270A VDC was capable of displaying one background layer.

Memory

Work RAM: 8 kB
Video RAM: 64 kB

Audio capacity

6 Mini-Wavetable audio channels, programmable through the HuC6280A CPU.

Each channel had a frequency of 3.58Mhz PCM sample clock (while not in D/A mode) with a bit depth of 5 bits.
Each channel also was allotted 20 bytes (32x5 bits) of RAM for sample data.

The waveforms were programmable so the composers were not limited to the standard selection of waveforms
(square, sine, sawtooth, triangle, etc.).

The first two audio channels (1 and 2) were capable of LFO when channel #2 was used to modulate channel #1.
This was used to achieve FM-like sound qualities.

The final two audio channels (5 and 6) were capable of Noise generation.

Optional software enabled Direct D/A which allows for sampled sound to be streamed into any of the six PCM
audio channels. When a channel is in D/A mode the frequency is as fast as the CPU can stream bytes to the port,
though in practicality it's limited to 6.99 kHz when using the TIMER interrupt with the smallest loop setting
(1023 cpu cycles). Additionally, a programmer could use the scanline interrupt to generate a 15.7khz interrupt
system to play samples.

Each channel has its own DAC and two layer attenuation device (two volume mechanism controls) allowing a
combination of two channels in Direct D/A mode to be paired and play back 8-bit, 9-bit, or 10-bit linear PCM
samples.

The addition of the CD-ROM peripheral adds CD-DA sound, and a single ADPCM channel to the existing sound
capabilities of the TurboGrafx-16.
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Game media

HuCard (Turbo Chip in North America): A thin, card-like game media. The largest Japanese HuCard games were
up to 20 Mbit in size. The name was derived from Hudson Soft, the company who developed the game card
technology.

CD: The PC Engine CD was the first home video game console to offer a CD-ROM accessory.

With only one exception, the SuperGrafx, all PC Engine hardware could play the entire HuCard library, and every
CD system could play all of the licensed CD games - with the right system card. Some unlicenced CD games by
Games Express required a Duo system, due to their games requiring both a special system card packaged with the
games and the 256KB of RAM built into the Duo.

CD hardware technical specifications and information

Oki MSM5205 ADPCM chip with variable speed input clock, and 64 KB DRAM for audio sample storage. Only
one channel of 4-bit compressed audio (decompresses to 12-bit, top 10 bits output through DAC) was supported.
Programmable, timer controlled, electronic volume attenuator to fade-out the CD-DA and ADPCM audio
channels together or individually.

The PC-Engine CD-ROM interface tray has 64 KB of DRAM for storage of program code and data loaded from
the CD.

The "System Card" contains the BIOS program used to boot CD media and provides functions for software to
access CD hardware through a standardized interface. Later System Cards had extra RAM and updates to the
BIOS.

The Duo series has the same BIOS ROM (v3.00) and RAM (256 KB total) as a PC-Engine system equipped with
a Super System Card. The Duo implements the memory as a single 256 KB SRAM chip rather than the split 64
KB DRAM /192 KB SRAM.

The list of known CD-ROM BIOS revisions are:

e v1.00 - First release (HuCard, came with the PC-Engine CD-ROM interface unit)

e v2.00 - Upgrade (HuCard, sold separately)

e v2.10 - Upgrade (HuCard, sold separately) - bug fix?

* v3.00 - Final release (built into several products and available as a HuCard - see below)

The list of known System Card releases are:

e System Card, v1.00 - First release. Came packaged with the original PC-Engine CD-ROM? System. Also
available as a standalone purchase, in case the pack-in System Card was lost or damaged.

e System Card, v2.00 — BIOS update. The only difference between this and the original System Card is the
BIOS code update to v2.00. Otherwise, it is the same.

e System, Card, v.2.10 — BIOS update. This may have been a bug fix for the System Card v2.00 BIOS code.

* Super System Card - 1.5 Mbit RAM (192 KB) — RAM upgrade and BIOS update. This expands the RAM
available for the CD-ROM unit to 256 KB when including the existing built in DRAM. It also offers a final
BIOS update to v3.00. The PC-Engine Duo (Turbo Duo in North America) had 256 KB of RAM and the same
v3.00 BIOS built into the system. Games developed for this System Card bore the title ‘Super CD’, and could
not be played using an older System Card.

* Arcade Card Pro - 17.5 Mbit RAM (2240 KB as 2 MB+192 KB) — RAM upgrade. This greatly expands the
RAM available for the CD-ROM unit to 2240 KB. The BIOS revision was unchanged from v3.00. Games
developed for this System Card bore the title ‘Arcade Card CD’, and could not be played using an older System
Card. The Arcade Card Pro includes the extra 192 KB needed by the non Duo CD system. The 2 MB of RAM
is accessed through ports or units of single 8 KB banks and is intended for graphics data storage rather than

program code; its flexible addressing system allows for rapid transfer of data to VRAM.
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* Arcade Card Duo — 16 Mbit RAM (2048 KB) — RAM upgrade. This greatly expands the RAM available for
the PC-Engine Duo system to 2048 KB. The BIOS revision was unchanged from v3.00. Games developed for
this System Card bore the title ‘Arcade Card CD’, and could not be played using an older System Card. This
will only work on the Duo systems, as it does not include the extra memory built into the Duo system.

* Games Express Card — Bootleg system card. This was a bootleg System Card released by Games Express for
play of unlicensed Games Express CD games. Only unlicensed Games Express games could be played on this
System Card.

Corresponding CD-ROM products

PC-Engine Interface Unit (IFU-30), came with System Card (CD-ROM? System, v1.00)
System Card (CD-ROM? System, v1.00) (standalone, available as a replacement for the above)
System Card (CD-ROM? System, v2.00)

System Card (CD-ROM? System, v2.10)

Super System Card (Super CD-ROM? System, v3.00)

Arcade Card Pro (Arcade CD-ROM2?, v3.00)

Arcade Card Duo (Arcade CD-ROM2, v3.00)

Super CD-ROM? System (Super CD-ROM? System, v3.00)

PC-Engine Duo (Super CD-ROM? System, v3.00)

PC-Engine Duo R (Super CD-ROM? System, v3.00)

PC-Engine Duo RX (Super CD-ROM? System, v3.00)

SuperGrafx ROM Adapter Unit (RAU-30), a cable with two large ends that allows connecting the SuperGrafx to
the IFU-30

Drive unit

Single-speed CD-ROM drive, managed by an NEC microcontroller and using the SCSI-I interface.
Transfer rate of 150 kB/s.

Emulation

See also: List of TurboGrafx-16/PC Engine emulators

See also

List of PC Engine games
List of TurboGrafx-16 games
List of TurboGrafx-CD and PC Engine-CD games
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Mega Drive

Left: Original Japanese Mega Drive

Right: Japanese Mega Drive 2

Manufacturer Sega
Type Video game console
Generation Fourth generation

Retail availability |, P o 29. 1988

« N August 14, 1989 (Genesis)
PAL

. November 30, 1990
. BRy990
Discontinued « P 1g9s5lll
. NAjg9712l
. PAL 1997[2]
Units sold [3]
Media ROM cartridge
CPU Motorola 68000

Online services Sega Meganet, Sega Channel, XBAND

Best-selling game

Sonic the Hedgehog 2,

6 million (as of June 2006)"
Predecessor Sega Master System
Successor Sega Saturn

The Mega Drive (X % ¥ 7 4 7" Mega Doraibu) is a fourth-generation video game console released by Sega in
Japan in 1988 and Europe, Australia and other PAL regions in 1990. The console was released in North America in
1989 under the name Sega Genesis, as Sega was unable to secure legal rights to the Mega Drive name in that
region.[s] The Mega Drive was Sega's fifth home console and the successor to the Sega Master System, with which it

is electronically compatible.

The Mega Drive was the first of its generation to achieve notable market share in Europe and North America. It was
a direct competitor of the TurboGrafx-16 (which was released one year earlier in Japan under the name PC Engine,
but at about the same time as the Genesis in North America) and the Super Nintendo Entertainment System (which
was released two years later). The Mega Drive began production in Japan in 1988 and ended with the last new

licensed game being released in 2002 in Brazil.[®!

The Mega Drive is Sega's most successful console, though there is disparity in the number of units sold

worldwide."®! The console and its games continue to be popular among fans, collectors, retro gamers, emulation
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enthusiasts and the fan translation scene.l’”! There are also several indie game developers continuing to produce
games for the console. Many games have been re-released in compilations for newer consoles and/or offered for
download on various online services, such as Wii Virtual Console, Xbox Live Arcade, PlayStation Network and

Steam.

In 2009, IGN named the console the fifth greatest video game console, out of a field of 25.181

History

Although the Sega Master System was a success in Europe, and later also Brazil, it failed to
ignite much interest in the North American or Japanese markets, which, by the mid-to-late
1980s, were both dominated by Nintendo's large market shares.”) 1% ') Meanwhile in the
arcades, the Sega System 16 had become a success. Hayao Nakayama, Sega's CEO at the

time, decided to make its new home system utilize a similar 16-bit architecture.'” The final The original Mega
design was eventually also used in the Mega-Tech, Mega-Play and System-C arcade Drive logo
machines. Any game made for the Mega Drive hardware could easily be ported to these

systems.[m

During development the hardware was called "Mark V",m] but Sega CEO Hayao Nakayama officially named it
"Mega Drive." The name was said to represent superiority and speed, with the then powerful Motorola 68000
processor in mind.!'¥ Sega used the name Mega Drive for the Japanese, European, Asian, Australian and Brazilian

versions of the console. The North American version went by the name "Genesis" due to a trademark dispute.[ls]

Launch

The Mega Drive was released in Japan on October 29, 1988.[16! Sega
announced a North American release date for the system (under the
name of Sega Genesis) on January 9, 1989.[17! Sega initially attempted
to partner with Atari Corporation for distribution of the console in the
US, but the two could not agree to terms and Sega decided to do it
themselves.'®! Sega was not able to meet the initial release date and
US sales began on August 14, 1989 in New York City and Los

Angeles. The Genesis was released in the rest of North America later
[19]

that year' ~~ on September 15, 1989 with the suggested retail price of A typical in-game screen shot of Sonic the
$190, $10 less than originally planned_[S] Hedgehog, taken from its first level, Green Hill
Zone.

The European release was on November 30, 1990. Following on from

the European success of the Sega Master System, the Mega Drive became a very popular console in Europe. Unlike
in other regions where the NES had been the dominant platform, the Sega Master System was the most popular
console in Europe at the time. In the United Kingdom the most well known of Sega's advertising slogans was "To be
this good takes AGES, to be this good takes SEGA". Some of these adverts employed adult humour and innuendo
with sentences like "The more you play with it, the harder it gets" displayed with an illustration of the waggling of a
joystick.[zo] A prominent figure in the European marketing was the "Sega Pirate", a talking one-eyed skull that
starred in many TV adverts with a generally edgy and humorous attitude. Since the Mega Drive was already two
years old at the release in Europe, the many games available at launch were naturally more in numbers compared to
the launches in other regions. The ports of arcade titles like Altered Beast, Golden Axe and Ghouls 'n Ghosts,
available in stores at launch, provided a strong image of the console's power to deliver an arcade-like experience.m]
The arrival of Sonic the Hedgehog in 1991 was just as successful as in North America, with the new Sega mascot

becoming popular throughout the continent.?!!
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In Brazil, the Mega Drive was released by Tec Toy in 1990, only a year after the Brazilian release of the Sega Master
System. Tec Toy also ran the Internet service Sega Meganet in Brazil as well as producing games exclusively for the
Brazilian market.??! On December 5, 2007, Tec Toy released a portable version of Mega Drive with 20 built-in

games. (23] [24]

In India, distribution of the Mega Drive was handled by Shaw Wallace,[zs] while Samsung handled it in Korea.
Samsung renamed the console "Super Aladdin Boy", while retaining the Mega Drive logo on the system in addition

to their own.[26]

Console wars

The Mega Drive initially competed against the aging 8-bit NES, over which it had superior graphics and sound.
Despite this, the Mega Drive was all but ignored in Japan as soon as it was launched. Despite some positive coverage
from magazines Famitsu and Beep!, Sega only managed to ship 400,000 units in the first year.[ls] In order to

[15]

increase sales, Sega released various peripherals and games, ™ including an online banking system and answering

machine called the Sega Mega Anser.l?”) Despite this, the Mega Drive remained a distant third in Japan behind

Nintendo's Super Famicom and NEC's PC Engine throughout the 16-bit era.l %!

For the North American market, new Sega of America CEO Michael Katz instituted a two-part approach to build
sales in that region. The first part involved a marketing campaign to challenge Nintendo head-on and emphasize the

29 summarized by the slogan "Genesis does what

more arcade-like experience available on the Genesis,
Nintendon't".**! Since Nintendo owned the console rights to most arcade games of the time, the second part
involved creating a library of instantly-recognizable titles which used the names and likenesses of celebrities and
athletes such as Pat Riley Basketball, Arnold Palmer Tournament Golf, James 'Buster' Douglas Knockout Boxing,

Joe Montana Football, Tommy Lasorda Baseball, Mario Lemieux Hockey and Michael Jackson's Moonwalker.m]

(32] Nonetheless, it had a hard time overcoming Nintendo's ubiquitous presence in the consumer's home.[**!

In mid-1990, Sega CEO Hayao Nakayama hired Tom Kalinske to replace Katz as CEO of Sega of America.
Although Kalinske initially knew little about the video game market, he surrounded himself with industry-savvy
advisors. A believer in the razor and blades business model, he developed a four-point plan: cut the price of the
console; create a US-based team to develop games targeted at the American market; continue and expand the
aggressive advertising campaigns; and replace the bundled game, Altered Beast, with a new title, Sonic the
Hedgehog.[33] The Japanese board of directors initially disapproved of the plan[34] but all four points were approved
by Nakayama. Magazines praised Sonic as one of the greatest games yet made and Sega's console finally took off as
customers who had been waiting for the SNES decided to purchase a Genesis instead.”**! Nintendo's console debuted
against an established competitor, while NEC's TurboGrafx-16 failed to gain traction and NEC soon pulled out of the

market.BS]

Sega began in 1992 with a number of advantages: a 55% to 45% market share over the Super NES, a lower price,
and a tenfold advantage in number of games.[36] Sega's advertising continued to position the Genesis as the "cooler"
console,[36] and at one point in its campaign, it used the term "Blast Processing" to suggest that the processing
capabilities of the Genesis were far greater than those of the SNES.B71 381 o Sony focus group found that teenage
boys would not admit to owning a Super NES rather than a Genesis.>! Neither console could maintain a definitive
lead in market share for several years, with Nintendo's share of the 16-bit machine business dipping down to 37% at

the end of 1993,[40] and Sega accounting for 55% of all 16-bit hardware sales during 1994.141

In Europe the Mega Drive maintained support through 1998,[16] where it managed to sell 8 million units,[42]
outselling all other consoles up through that time.!¢!

75% of the market share.[m]

Brazil also saw success with the Mega Drive, where it held
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Videogame Rating Council

In 1993 everyone started to notice how violent new video games were becoming, with games like Night Trap for the
Sega CD receiving unprecedented media scrutiny. By far the most controversial title of the year, however, was
Acclaim's Mortal Kombat. Parents and senators alike were outraged by the level of graphic violence depicted in the
arcade version of the game, so Nintendo decided to take out the blood in the game, replacing it with "sweat," and

they also replaced the arcade's gruesome "fatalities" with less violent finishing moves.[**!

Sega instituted the first ever video game ratings system called the Videogame Rating Council (or VRC) for all
Genesis, Sega CD, and GameGear titles, which ranged from the family friendly GA rating to the adults-only ratings
of MA-13, and MA-17. Sega would then take a different approach with their release of Mortal Kombat.**! At face
value, the blood was completely gone, not even sweat remained, and most finishing moves toned down even more
than the SNES version, but an ominous opening screen about the value of "codes" implied something greater was
under the hood. All the arcades blood and uncensored finishing moves could be enabled by entering the infamous
"Blood Code."™** Inclusion of the code let Sega get away with the low rating of MA-13, rather than MA-17, while
the SNES version shipped without a rating at all. 44! Despite the ratings system, or perhaps because of it, the Genesis
version of Mortal Kombat was well received by gaming press, as well as fans, outselling the SNES version four to
one,[45] 1481 while Nintendo was criticized for censoring the SNES version of the game.[43] With these rating systems
in place, Nintendo decided its censorship policies were no longer needed. Consequently, the SNES port of Mortal

Kombat Il was released uncensored, and this time Nintendo's version was the one to get.[44]

Add-ons

In early 1991, Sega announced the Mega-CD, to be released in Japan
in late 1991 and in North America (as the Sega CD) in 1992. While
this add-on did contain a faster CPU, more memory, an additional
PCM sound chip, and some enhanced graphical capabilities (similar to
the SNES's mode 7) compared to the Mega Drive itself,[47] the main
focus of the device was to expand the size of games. Cartridges of the
day typically contained 8 to 16 megabits of data, while a CD-ROM
could hold 640 megabytes (5120 megabits). While it became known

for several games, including Sonic CD and Night Trap, the expansion
(48]

only sold 6 million units worldwide.

Genesis model 2 with the Sega CD and 32X
add-ons attached

At June 1994's Consumer Electronics Show, Sega presented the 32X as
the "poor man's entry into 'next generation' games.”[49] The 32X was
originally conceived by Sega of Japan as a fully compatible Mega
Drive based console with enhanced color capabilities.[so] Sega of America R&D head Joe Miller convinced Sega of
Japan to convert it into an add-on to the existing Genesis. Although this add-on contained two 32-bit CPUs, it failed
to attract either developers or consumers as the superior Saturn had already been announced for release the next year.
Originally released in November 1994 (after the release of the Sega Saturn in Japan) for US$159, Sega dropped the
price to $99 after only a few months and ultimately cleared the remaining inventory at $19.95.10] Although initial
sales were good, thanks mostly to Doom and Star Wars Arcade, Sega was only able to move 665,000 units
worldwide by the end of 1994.1
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32-bit era and beyond

By the end of 1995, Sega was supporting five different consoles and two add-ons: Saturn, Mega Drive, Game Gear,
Pico, Mega CD, 32X and Master System in PAL and some South American (predominantly Brazilian) markets. In
Japan the Mega Drive had never been successful and the Saturn was beating Sony's PlayStation, causing Sega of
Japan CEO Hayao Nakayama to decide to discontinue the Mega Drive in Japan, and force Sega of America to launch
the Saturn early in the summer of 1995. While this made perfect sense for the Japanese market, it was disastrous in
North America: the market for Genesis games was much larger than for the Saturn but Sega was left without the
inventory or software to meet demand. In comparison, Nintendo concentrated on the 16-bit market and reported the
most lucrative holiday season in the industry.[l] It also undercut the Sega of America executives; CEO Tom
Kalinske, who oversaw the rise of the Genesis in 1991, and he grew uninterested in the business and resigned in mid
1996.1°11

In 1998, Sega licensed the Mega Drive to Majesco so that it could re-release the console.!?! Majesco began re-selling
millions of formerly unsold cartridges at a budget price together with the second model of the Genesis, until it later
released a third version of it. In 1998 Frogger became the last commercially licensed game to be released in North

America.[sz]

The Mega Drive was supported until 1998 in Europe, when Sega announced it was dropping support for it. 111 was
discontinued along with its predecessor, the long-lived Sega Master System, to allow Sega to concentrate on its
newer console, the Saturn. The Mega Drive's add-ons, the Mega CD and 32X, were also both discontinued at this

point, having been the same general failures they were in the other regions.[48]

On May 22, 2006, Super Fighter Team released Beggar Prince, a game translated from a 1996 Chinese original. It

released worldwide and was the first commercial Genesis game release in North America since 1998.553!

On September 1, 2008, a group of homebrew enthusiasts>4 3!

released a demo of their upcoming game Pier Solar

and the Great Architects. It is the first commercial role-playing game specifically developed for the console since
[56]

1996.

On December 3, 2008, Super Fighter Team released Legend of Wukong, another translation of a 1996 Chinese game.

Like Beggar Prince, it released worldwide and was the second North American commercial release since 19981571

Emulation

Like many other game consoles, the Mega Drive has a strong following among gaming enthusiasts and fans, even
following its decline in the marketplace. The console has enjoyed continued popularity in the second-hand market

and through emulation projects.

The first known Mega Drive emulator was called "Megadrive," and was released in 1994. This emulator was only
capable of playing Sonic the Hedgehog without sound and with numerous errors.”® In 1996, GenEM became the
first fully functional Mega Drive emulator to be released.!

In 1997, former Genesis developer Steve Snake!>! began work on a new emulation project that would eventually be
known as Kega Fusion, with the goal of perfect emulation. Sega officially commissioned Steve in the following year
to create a Windows-compatible version that could be used to market some classic Genesis games in the "Sega

Smash Pack."[60]

Another emulator, Gens, began development in 1999. This project achieved widespread popularity in the emulation

[61 61]

community Vand inspired many derivative projects.[62] [63] However, the project ceased development in 2006

and never reached the same level of accuracy as Kega Fusion.'**! Both emulators feature online play and can record

videos of gaming sessions. 041 163]

Emulation of the Mega Drive/Genesis is also available on home consoles and handheld units such as Sega's
Dreamcast;[66] Nintendo's GameCube,[67] Wii,[68] and DS;[69] GamePark Holdings' GP2X;[7O] Sony's PlayStation
2" and PlayStation Portable!’?! and Microsoft's Xbox'"*! and Xbox 360..7* Emulators have also been produced for
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[76] [77]

smart phones,[75] such as Apple Inc.'s iPhone' " as well as various PDAs.

In 2004, a trend emerged toward plug-and-play TV games and Radica Games released a licensed, self-contained,
version of the Mega Drive in both North America (as the Play TV Legends Sega Genesis)ws] and Europe (as the
Mega Drive 6-in-1 Plug 'n' Play). It contains six popular games in a small control box with a permanently connected

control pad. It does not have a cartridge slot and thus is a dedicated console.!”!

The GameTap subscription gaming service includes a Mega Drive emulator and has several dozen licensed Mega
Drive games in its catalog.[go] The Console Classix subscription gaming service also includes an emulator and has

several hundred Mega Drive games in its catalog.[gﬂ

A number of Mega Drive games have been released on compilation discs. These include Sonic Mega Collection and
Sonic Gems Collection for PS2, Xbox and Nintendo GameCube; Sega Genesis Collection for PS2 and PSP and most
recently Sonic's Ultimate Genesis Collection (known as the Sega Mega Drive Ultimate Collection in PAL territories)
for PlayStation 3 and Xbox 360, which also supports Achievements/Trophies for various actions across all games
and graphic smoothing. Some versions do feature slight emulation issues, such as sound problems on the Sega
Genesis Collection. However, the more recent compilations have save states which work exactly like the save states
on computer emulators in that they will save the exact point and conditions that the game was in when a player saved
it. The usage of these states do not disqualify a player from acquiring a trophy/achievement in Sonic's Ultimate

Genesis Collection, as it is a supported game feature.

During his keynote speech at the 2006 Game Developers Conference, Nintendo president Satoru Iwata announced
that Sega was going to make a number of Genesis/Mega Drive titles available to download on the Wii's Virtual
Console.®?! These games are now available along with other systems' titles under the Wii's Virtual Console.®?! At
launch the 16-bit Sega games available on the North American Virtual Console were Altered Beast and Sonic the
Hedgehog. In Europe Ecco the Dolphin and Golden Axe were also available in addition to the titles available in
North America. There are also select Mega Drive titles available on the Xbox 360 such as Sonic the Hedgehog and

Sonic 2.

Technical specifications

Mega Drive Mainboard (PAL) Mega Drive II Mainboard (PAL)
Processor: Motorola 68000 16/32-bit processor running at 7.67 MHz
Co-