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Foreword

Talking with some very Joun% colleagues at the office made me fully realise just
how difficult it is to describe what the world of video games and personal
computers was like in the early 1980s.

Their impression of it is distorted by series such as "Stranger Things" and other
recent films set in the 80s. It simply doesn't match what I experienced as a child
born in 1971, a teenager in France during the 80s.

How can | explain to them that, at the time, all of this was so new, so exciting? Of
course, everyone — parents included - quickly understood what video game
consoles were for. But trying to explain that you wanted a computer — that we
called a "microcomputer" — which was far more expensive than a video game
console, was quite another matter. Why? What for?

First of all, to play video games — that was the obvious honest answer, and there
was no point denying it, even for those who swore otherwise. But you could do so
much more with it, especially learning to program the machine, which seemed
incredibly promising for the future. The name "Atari" was practically synonymous
with "video game" back then. So, if you wanted to ask for an Atari computer, you
needed solid arguments to justify it. And why an Atari rather than something else?
There were so many options!

We didn't have access to many sources of information back then. Apart from a few
magazines, there wasn't much at all. Spending time in a computer or video game
shop was genuinely entertaining, even it you didn't buy anything. And an hour or so
in an arcade was like stepping into a whole new world — with no direct view of the
outside, constantly stimulated by those flashy colours and sounds coming from all
around. The games were absolutely stunning — especially visually. They were far
superior to their microcomputer versions, which were released only months, or
even years, later.

Today's generation can feel anxious when they're disconnected, without a network,
cut off from their tribe. But that was completely normal in the 80s. The Internet did
exist, but it wasn't available to the general public - only to the military and
universities. In fact, ordinary people had never even heard of the Internet, and
websites hadn't been invented yet. We were only just beginning to imagine
connecting via a modem - painfully slow - to a IocarBBS (Bulletin Board System).
In the US, other services like CompuServe, PLATO, The Source and so on were
available, but not in France. That said, at the same time, we did have the Minitel.

To try to begin sketching out as accurately as possible the contours of these
technological revolutions of the 1970s and 1980s, I've selected a collection of
Wikipedia articles, grouped by theme. Of course, this isn't exhaustive. Of course,
this selection reflects a certain perspective on certain topics, and some choices had
to be made. But the approach is entirely honest. You won't be fascinated by every
single article, but I'm certain that, like me, you'll make some wonderful
discoveries. | plan to compile these articles into about twenty themed books.
Happy reading, happy exploring.
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Handheld game console

A handheld game console, or simply handheld
console, is a small, portable self-contained video game
console with a built-in screen, game controls and
speakers.l!] Handheld game consoles are smaller than
home video game consoles and contain the console, screen,
speakers, and controls in one unit, allowing players to
carry them and play them at any time or place.[213]

In 1976, Mattel introduced the first handheld electronic
game with the release of Auto Race.[4] Later, several
companies—including Coleco and Milton Bradley—made
their own single-game, lightweight table-top or handheld
electronic game devices.5) The first commercially
successful handheld console was Merlin from 1978, which
sold more than 5 million units.[%! The first handheld game
console with interchangeable cartridges is the Milton Bradley Microvision in 1979.17]

Nintendo DS Lite (2006), the best-selling
handheld console and the third best-
selling console overall

Nintendo is credited with popularizing the handheld console concept with the release of the Game
Boy in 1989131 and continues to dominate the handheld console market.[81l9 The first internet-
enabled handheld console and the first with a touchscreen was the Game.com released by Tiger
Electronics in 1997.[2°] The Nintendo DS, released in 2004, introduced touchscreen controls and
wireless online gaming to a wider audience, becoming the best-selling handheld console with over
150 million units sold worldwide.[*!]

History

Timeline

This table describes handheld games consoles by generation, with over 1 million sales. No
handheld achieved this prior to the fourth generation of game consoles. This list does not include
dedicated consoles, such as LCD games and the Tamagotchi.
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Generation

Manufacturer
Fourth Fifth Sixth Seventh Eighth Ninth
ROG
Asus Xbox
Allytal
Atari Lynx
Atari (+1T)
(=3 million)
WonderSwan
Bandai V\(/? gger:ilsli\évna)n Colorl®!
' (1.95 million)
TurboExpress
NEC (1.5 million)
_ [ Game Boy Game Boy Dslel 3DS1 | switchl®! | Switch 2
Nintendo %?;Tf B.l‘l).y Color Advanceld (154.02 (76 (155.37 (10.36
(>64.4 million) | (<493 million) (81.5 million) million) million) | million) million)
N-Gage
Nokia (+QD)
(3 million)
Game Gear Nomad
Sega (10.6 million) (=1 million)
Neo Geo
SNK Pocket o0 Cee Neo Geo X
(<2 million[)
PlayStation : .
i PlayStation Vita
Sony Portablel! (16.21 million)
(81.09 million)
Steam
Deck
Valve (3‘3‘;
million)13]
Origins

The origins of handheld game consoles are found in handheld and tabletop electronic game devices
of the 1970s and early 1980s. These electronic devices are capable of playing only a single game,[3!
they fit in the palm of the hand or on a tabletop, and they may make use of a variety of video
displays such as LED, VFD, or LCD.["4] 1n 1978, handheld electronic games were described by
Popular Electronics magazine as "nonvideo electronic games" and "non-TV games" as distinct
from devices that required use of a television screen.[5] Handheld electronic games, in turn, find
their origins in the synthesis of previous handheld and tabletop electro-mechanical devices such as
Waco's Electronic Tic-Tac-Toe (1972)114] Cragstan's Periscope-Firing Range (1951),120] and the
emerging optoelectronic-display-driven calculator market of the early 1970s.17108] Thig synthesis
happened in 1976, when "Mattel began work on a line of calculator-sized sports games that became
the world's first handheld electronic games. The project began when Michael Katz, Mattel's new
product category marketing director, told the engineers in the electronics group to design a game
the size of a calculator, using LED (light-emitting diode) technology."[19]

our big success was something that | conceptualized—the first handheld game. | asked
the design group to see if they could come up with a game that was electronic that was
the same size as a calculator.

—Michael Katz, former marketing director, Mattel Toys.[19]
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The result was the 1976 release of Auto Race.l2°) Followed : : .
by Football later in 1977,121[22] the two games were so
successful that according to Katz, "these simple electronic
handheld games turned into a '$400 million category."[14]
Mattel would later win the honor of being recognized by
the industry for innovation in handheld game device
displays.[23] Soon, other manufacturers including Coleco,
Parker Brothers, Milton Bradley, Entex, and Bandail5!
began following up with their own tabletop and handheld
electronic games.

Game & Watch Ball

In 1979 the LCD-based Microvision, designed by Smith Engineering and distributed by Milton-
Bradley,24] became the first handheld game console and the first to use interchangeable game
cartridges.m The Microvision game Cosmic Hunter (1981) also introduced the concept of a
directional pad on handheld gaming devices,[25] and is operated by using the thumb to manipulate
the on-screen character in any of four directions.[26]

In 1979, Gunpei Yokoi, traveling on a bullet train, saw a bored businessman playing with an LCD
calculator by pressing the buttons. Yokoi then thought of an idea for a watch that doubled as a
miniature game machine for killing time.'27! Starting in 1980, Nintendo began to release a series of
electronic games designed by Yokoi called the Game & Watch games.!28] Taking advantage of the
technology used in the credit-card-sized calculators that had appeared on the market, Yokoi
designed the series of LCD-based games to include a digital time display in the corner of the
screen.[29] For later, more complicated Game & Watch games, Yokoi invented a cross shaped
directional pad or "D-pad" for control of on-screen characters.[3°) Yokoi also included his
directional pad on the NES controllers, and the cross-shaped thumb controller soon became
standard on game console controllers and ubiquitous across the video game industry since.!311(32]
When Yokoi began designing Nintendo's first handheld game console, he came up with a device
that married the elements of his Game & Watch devices and the Famicom console,[33] including
both items' D-pad controller. The result was the Nintendo Game Boy.

In 1982, the Bandai LCD Solarpower was the first solar-powered gaming device. Some of its games,
such as the horror-themed game Terror House, features two LCD panels, one stacked on the other,
for an early 3D effect.[34] In 1983, Takara Tomy's Tomytronic 3D simulates 3D by having two LCD
panels that were lit by external light through a window on top of the device, making it the first
dedicated home video 3D hardware.[35!

Beginnings

The late 1980s and early 1990s saw the beginnings of the modern-day handheld game console
industry, after the demise of the Microvision. As backlit LCD game consoles with color graphics
consume a lot of power, they were not battery-friendly like the non-backlit original Game Boy
whose monochrome graphics allowed longer battery life. By this point, rechargeable battery
technology had not yet matured and so the more advanced game consoles of the time such as the
Game Gear and Lynx did not have nearly as much success as the Game Boy.

Even though third-party rechargeable batteries were available for the battery-hungry alternatives
to the Game Boy, these batteries employed a nickel-cadmium process and had to be completely
discharged before being recharged to ensure maximum efficiency; lead-acid batteries could be used
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with automobile circuit limiters (cigarette lighter plug devices); but the batteries had mediocre
portability. The later NiMH batteries, which do not share this requirement for maximum
efficiency, were not released until the late 1990s, years after the Game Gear, Atari Lynx, and
original Game Boy had been discontinued. During the time when technologically superior
handhelds had strict technical limitations, batteries had a very low mAh rating since batteries with
heavy power density were not yet available.

Modern game systems such as the Nintendo DS and PlayStation Portable have rechargeable
Lithium-Ion batteries with proprietary shapes. Other seventh-generation consoles, such as the
GP2X, use standard alkaline batteries. Because the mAh rating of alkaline batteries has increased
since the 1990s, the power needed for handhelds like the GP2X may be supplied by relatively few
batteries.

Game Boy

Nintendo released the Game Boy on April 21, 1989 (September 1990 for

the UK). The design team headed by Gunpei Yokoi had also been P
responsible for the Game & Watch system, as well as the Nintendo
Entertainment System games Metroid and Kid Icarus. The Game Boy
came under scrutiny by Nintendo president Hiroshi Yamauchi, saying
that the monochrome screen was too small, and the processing power
was inadequate. The design team had felt that low initial cost and battery
economy were more important concerns, and when compared to the * 0
Microvision, the Game Boy was a huge leap forward. Q -

Nintendo GAME BOY..

22
Yokoi recognized that the Game Boy needed a killer app—at least one ° \\\\\\

game that would define the console, and persuade customers to buy it. In

June 1988, Minoru Arakawa, then-CEO of Nintendo of America saw a  The original Game Boy
demonstration of the game Tetris at a trade show. Nintendo purchased

the rights for the game, and packaged it with the Game Boy system as a

launch title. It was almost an immediate hit. By the end of the year more than a million units were
sold in the US.I36] As of March 31, 2005, the Game Boy and Game Boy Color combined to sell over
118 million units worldwide. 371138

Atari Lynx

In 1987, Epyx created the Handy Game; a
device that would become the Atari Lynx in
1989. It was the first color handheld console
ever made, as well as the first with a backlit
screen. It also featured networking support
with up to 17 other players, and advanced
hardware that allowed the zooming and
scaling of sprites. The Lynx could also be
turned upside down to accommodate left-handed players. However, all of these features came at a
high price point, which drove consumers to seek cheaper alternatives. The Lynx was also unwieldy,
consumed batteries quickly, and lacked the third-party support enjoyed by its competitors. Due to
its high price, short battery life, production shortages, a dearth of compelling games, and
Nintendo's aggressive marketing campaign, and despite a redesign in 1991, the Lynx became a

Atari Lynx | and Il
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commercial failure. Despite this, companies like Telegames helped to keep the system alive long
past its commercial relevance, and when new owner Hasbro released the rights to develop for the
public domain, independent developers like Songbird have managed to release new commercial

games for the system every year until 2004's Winter Games.

TurboExpress

The TurboExpress was a portable version of the TurboGrafx, released in
1990 for $249.99. Its Japanese equivalent was the PC Engine GT.

It was the most advanced handheld of its time and could play all the
TurboGrafx-16's games (which are on a small, credit-card sized media
called HuCards). It had a 66 mm (2.6 in.) screen, the same as the original
Game Boy, but in a much higher resolution, and could display 64 sprites
at once: 16 per scanline, in 512 colors (although the hardware could only
handle 481 simultaneous colors). It had 8 kilobytes of RAM. The Turbo
ran on the HuC6820 CPU at 1.79 or 7.16 MHz.

The optional "TurboVision" TV tuner included an RCA audio/video input
allowing users to use TurboExpress as a video monitor. The "TurboLink"

TurboExpress handheld

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.

Bitcorp Gamate

Gamate and game cards

The Bitcorp Gamate was one of the first handheld game
systems created in response to the Nintendo Game Boy. It
was released in Asia in 1990 and distributed worldwide by

1991.

Like the Game Gear, it was horizontal in orientation and
like the Game Boy, required 4 AA batteries. Unlike many
later Game Boy clones, its internal components were
professionally assembled (no "glop-top" chips).
Unfortunately the system's fatal flaw was its screen. Even
by the standards of the day, its screen was rather difficult
to use, suffering from similar ghosting problems that were
common complaints with the first generation Game Boys.
Likely because of this fact, sales were quite poor, and
Bitcorp closed by 1992. However, new games continued to
be published for the Asian market, possibly as late as 1994.

The total number of games released for the system remains unknown.

Gamate games were designed for stereo sound, but the console was only equipped with a mono

speaker.
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Game Gear

The Game Gear was the first color handheld console
produced by Sega. Released in Japan in 1990 and in North
America and Europe in 1991, it was based on the Master
System, which gave Sega the ability to quickly create Game
Gear games from its large library of games for the Master
System. While never reaching the level of success enjoyed
by Nintendo, the Game Gear proved to be a fairly durable
competitor, lasting longer than any other Game Boy rivals.

. . Game Gear
While the Game Gear was most frequently seen in black or

navy blue, it was also released in a variety of additional
colors: red, light blue, yellow, violet, and transparent. All of these variations were released in small
quantities and frequently only in the Asian market.

Following Sega's success with the Game Gear they began development on a successor during the
early 1990s which was intended to feature a touchscreen interface, many years before the Nintendo
DS. However, such a technology was very expensive at the time, and the handheld itself was
estimated to have cost around $289 were it to be released. Sega eventually chose to shelve the idea
and instead release the Genesis Nomad, a handheld version of the Genesis, as the successor.[39]

Watara Supervision

The Watara SuperVision was released in 1992 in an
attempt to compete with the Nintendo Game Boy. The first
model was designed very much like a Game Boy, but was
grey in color and had a slightly larger screen. The second
model was made with a hinge across the center and could
be bent slightly to provide greater comfort for the user.
While the system did enjoy a modest degree of success, it
never impacted the sales of Nintendo or Sega. The
SuperVision was redesigned a final time as "The Magnum".
Released in limited quantities it was roughly equivalent to
the Game Boy Pocket. It was available in three colors:
yellow, green and grey. Watara designed many of the
games themselves, but did receive some third party
support, most notably from Sachen.

The Watara Supervision with tilting
screen

A TV adapter was available in both PAL and NTSC formats
that could transfer the Supervision's black-and-white palette to 4 colors, similar in some regards to
the Super Game Boy from Nintendo.

Hartung Game Master

The Hartung Game Master was an obscure handheld released at an unknown point in the early
1990s. Its graphics fidelity was much lower than most of its contemporaries, displaying just 64x64
pixels. It was available in black, white, and purple, and was frequently rebranded by its
distributors, such as Delplay, Videojet and Systema.
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The exact number of games released is not known, but was likely around 20. The system most

frequently turns up in Europe and Australia.

Late 1990s

By this time, the lack of significant development in Nintendo's product line began allowing more
advanced systems such as the Neo Geo Pocket Color and the WonderSwan Color to be developed.

Sega Nomad

The Nomad was released in October 1995 in North
America only.[40141] The release was six years into the
market span of the Genesis, with an existing library of
more than 500 Genesis games. According to former Sega of
America research and development head Joe Miller, the
Nomad was not intended to be the Game Gear's
replacement; he believed that there was little planning
from Sega of Japan for the new handheld.[2] Sega was
supporting five different consoles: Saturn, Genesis, Game
Gear, Pico, and the Master System, as well as the Sega CD
and 32X add-ons. In Japan, the Mega Drive had never

Sega Nomad

been successful and the Saturn was more successful than Sony's PlayStation, so Sega Enterprises
CEO Hayao Nakayama decided to focus on the Saturn.!43] By 1999, the Nomad was being sold at
less than a third of its original price.[44]

Game Boy Pocket

The 1st release Game
Boy Pocket

The Game Boy Pocket was a redesigned version of the original Game Boy
having the same features. It was released in 1996. Notably, this variation
was smaller and lighter. It came in seven different colors: red, yellow,
green, blue, pink, black, silver and transparent. It was powered by two
AAA batteries, which provided approximately 10 hours of gameplay.[45]
The screen was changed to a true black-and-white display, rather than
the "pea soup" monochromatic display of the original Game Boy.[4®]
Although, like its predecessor, the Game Boy Pocket had no backlight to
allow play in a darkened area, it did notably improve visibility and pixel
response-time (mostly eliminating ghosting).[47]

The first model of the Game Boy Pocket did not have an LED to show
battery levels, but the feature was added due to public demand. The

Game Boy Pocket was not a new software platform and played the same software as the original

Game Boy model.[48]

Game.com

The Game.com was a handheld game console released by Tiger Electronics in September 1997. It
featured many new ideas for handheld consoles and was aimed at an older target audience,
sporting PDA-style features and functions such as a touch screen and stylus.
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Game.com

Game Boy Color

The Game Boy Color (also referred to as GBC or CGB) was Nintendo's
successor to the Game Boy and was released on October 21, 1998, in
Japan and in November of the same year in the United States. It featured
a color screen, and was slightly bigger than the Game Boy Pocket. The
processor was twice as fast as a Game Boy's and had twice as much
memory. It also had an infrared communications port for wireless linking
which did not appear in later versions of the Game Boy, such as the Game
Boy Advance.

The Game Boy Color was a response to pressure from game developers

The Game Boy Color for a new system, as they felt that the Game Boy, even in its latest
was the first handheld incarnation (the Game Boy Pocket) was insufficient. The resulting
by Nintendo featuring product was backward-compatible, a first for a handheld console system,
Colors. and this leveraged the large library of games and the existing user base of

the predecessor system. This became a major feature of the Game Boy

line since it allowed each new launch to begin with a significantly larger
library than any of its competitors. As of March 31, 2005, the Game Boy and Game Boy Color
combined to sell 118.69 million units worldwide.[371(38]

The console was capable of displaying up to 56 different colors simultaneously on screen from its
palette of 32,768, and could add basic four-color shading to games that had been developed for the
original Game Boy. It could also give the sprites and backgrounds separate colors, for a total of
more than four colors.

Neo Geo Pocket Color

The Neo Geo Pocket Color (or NGPC) was released in 1999 in Japan, and later that year in the
United States and Europe. It was a 16-bit color handheld game console designed by SNK, the
maker of the Neo Geo home console and arcade machine.[49] Tt came after SNK's original Neo Geo
Pocket monochrome handheld, which debuted in 1998 in Japan.

In 2000, following SNK's purchase by Japanese Pachinko manufacturer Aruze, the Neo Geo Pocket
Color was dropped from both the US and European markets, purportedly due to commercial
failure.[5°]
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The system seemed well on its way to being a success in the
U.S. It was more successful than any Game Boy competitor
since Sega's Game Gear, but was hurt by several factors,
such as SNK's infamous lack of communication with third-
party developers, and anticipation of the Game Boy
Advance.!31 The decision to ship U.S. games in cardboard
boxes in a cost-cutting move rather than hard plastic cases
that Japanese and European releases were shipped in may
have also hurt US sales.[52]

Neo Geo Pocket Color

Wonderswan

The WonderSwan was a handheld game console designed by Bandai. It was released on March 4,
1998, in Japan.

Early 2000s

The 2000s saw a major leap in innovation, particularly in the second half with the release of the DS
and PSP.

Wonderswan Color

The WonderSwan Color was a handheld game console
designed by Bandai. It was released on December 9, 2000,
in Japan,!53] Although the WonderSwan Color was slightly
larger and heavier (7 mm and 2 g) compared to the original
WonderSwan, the color version featured 512 KB4l of
RAM and a larger color LCD screen. In addition, the
WonderSwan Color was compatible with the original
WonderSwan library of games.

The Wonderswan Color Prior to WonderSwan's release, Nintendo had virtually a

monopoly in the Japanese video game handheld market.

After the release of the WonderSwan Color, Bandai took
approximately 8% of the market share in Japan partly due to its low price of 6800 yen
(approximately US$65).154] Another reason for the WonderSwan's success in Japan was the fact
that Bandai managed to get a deal with Square to port over the original Famicom Final Fantasy
games with improved graphics and controls.[54] However, with the popularity of the Game Boy
Advance and the reconciliation between Square and Nintendo, the WonderSwan Color and its
successor, the SwanCrystal quickly lost its competitive advantage.

Game Boy Advance

In 2001, Nintendo released the Game Boy Advance (GBA or AGB), which added two shoulder
buttons, a larger screen, and more computing power than the Game Boy Color.
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The design was revised two years later when the Game Boy
Advance SP (GBA SP), a more compact version, was
released. The SP featured a "clamshell" design (folding
open and closed, like a laptop computer), as well as a
frontlit color display and rechargeable battery. Despite the
smaller form factor, the screen remained the same size as
that of the original. In 2005, the Game Boy Micro was
released. This revision sacrificed screen size and
backwards compatibility with previous Game Boys for a
dramatic reduction in total size and a brighter backlit ~ "e Game BoyAdvance was a major
screen. A new SP model with a backlit screen was released ~ |!P9rade to the Game Boy line.

in some regions around the same time.

Along with the GameCube, the GBA also introduced the concept of "connectivity": using a
handheld system as a console controller. A handful of games used this feature, most notably
Animal Crossing, Pac-Man Vs., Final Fantasy Crystal Chronicles, The Legend of Zelda: Four
Swords Adventures, The Legend of Zelda: The Wind Waker, Metroid Prime, and Sonic Adventure
2: Battle.

As of December 31, 2007, the GBA, GBA SP, and the Game Boy Micro combined sold 80.72 million
units worldwide.!55]

Game Park 32

The original GP32 was released in 2001 by the South
Korean company Game Park a few months after the launch
of the Game Boy Advance. It featured a 32-bit CPU,
133 MHz processor, MP3 and Divx player, and e-book
reader. SmartMedia cards were used for storage, and could
hold up to 128mb of anything downloaded through a USB
cable from a PC. The GP32 was redesigned in 2003. A
front-lit screen was added and the new version was called
GP32 FLU (Front Light Unit). In summer 2004, another
redesign, the GP32 BLU, was made, and added a backlit
screen. This version of the handheld was planned for
release outside South Korea; in Europe, and it was released
for example in Spain (VirginPlay was the distributor). While not a commercial success on the same
level as mainstream handhelds (only 30,000 units were sold), it ended up being used mainly as a
platform for user-made applications and emulators of other systems, being popular with
developers and more technically adept users. 5]

GP32

N-Gage

Nokia released the N-Gage in 2003. It was designed as a combination MP3 player, cellphone, PDA,
radio, and gaming device. The system received much criticism alleging defects in its physical
design and layout, including its vertically oriented screen and requirement of removing the battery
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to change game
cartridges. The
most well known of
these was
"sidetalking", or
the act of placing
the phone speaker
and receiver on an
N-Gage QD edge of the device
instead of one of
the flat sides, causing the user to appear as if they are

I — —

N-Gage

speaking into a taco.

The N-Gage QD was later released to address the design flaws of the original. However, certain
features available in the original N-Gage, including MP3 playback, FM radio reception, and USB
connectivity were removed.

Second generation of N-Gage launched on April 3, 2008157) in the form of a service for selected
Nokia Smartphones.

Tapwave Zodiac

In 2003, Tapwave released the Zodiac. It was designed to be a PDA-handheld game console hybrid.
It supported photos, movies, music, Internet, and documents. The Zodiac used a special version
Palm OS 5, 5.2T, that supported the special gaming buttons and graphics chip. Two versions were
available, Zodiac 1 and 2, differing in memory and looks. The Zodiac line ended in July 2005 when
Tapwave declared bankruptcy.

Mid 2000s

Nintendo DS

The Nintendo DS was released in November 2004. Among
its new features were the incorporation of two screens, a
touchscreen, wireless connectivity, and a microphone port.
As with the Game Boy Advance SP, the DS features a
clamshell design, with the two screens aligned vertically on
either side of the hinge.

The DS's lower screen is touch sensitive, designed to be
pressed with a stylus, a user's finger or a special "thumb
pad" (a small plastic pad attached to the console's wrist
strap, which can be affixed to the thumb to simulate an
analog stick). More traditional controls include four face 1 . Nintendo DS has two screens (the
buttons, two shoulder buttons, a D-pad, and "Start" and  |ouer of which is a touchscreen), a
"Select" buttons. The console also features online  microphone and Wi-Fi connectivity.
capabilities via the Nintendo Wi-Fi Connection and ad-hoc
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wireless networking for multiplayer games with up to sixteen players. It is backwards-compatible
with all Game Boy Advance games, but like the Game Boy Micro, it is not compatible with games
designed for the Game Boy or Game Boy Color.

In January 2006, Nintendo revealed an updated version of the DS: the Nintendo DS Lite (released
on March 2, 2006, in Japan) with an updated, smaller form factor (42% smaller and 21% lighter
than the original Nintendo DS), a cleaner design, longer battery life, and brighter, higher-quality
displays, with adjustable brightness. It is also able to connect wirelessly with Nintendo's Wii
console.

On October 2, 2008, Nintendo announced the Nintendo DSi, with larger, 3.25-inch screens and
two integrated cameras. It has an SD card storage slot in place of the Game Boy Advance slot, plus
internal flash memory for storing downloaded games. It was released on November 1, 2008, in
Japan, April 2, 2009, in Australia, April 3, 2009, in Europe, and April 5, 2009, in North America.
On October 29, 2009, Nintendo announced a larger version of the DSi, called the DSi XL, which
was released on November 21, 2009, in Japan, March 5, 2010, in Europe, March 28, 2010, in
North America, and April 15, 2010, in Australia.

As of December 31, 2009, the Nintendo DS, Nintendo DS Lite, and Nintendo DSi combined have
sold 125.13 million units worldwide.[58!

Game King

The GameKing is a handheld game console released by the
Chinese company TimeTop in 2004. The first model while
original in design owes a large debt to Nintendo's Game
Boy Advance. The second model, the GameKing 2, is
believed to be inspired by Sony's PSP.[59] This model also
B was upgraded with a backlit screen, with a distracting
The GamekKing 2 background transparency (which can be removed by

opening up the console). A color model, the GameKing 3

apparently exists, but was only made for a brief time and
was difficult to purchase outside of Asia.

As many of the games have an "old school" simplicity, the device has developed a small cult
following. The Gameking's speaker is quite loud and the cartridges' sophisticated looping
soundtracks (sampled from other sources) are seemingly at odds with its primitive graphics.

TimeTop made at least one additional device sometimes labeled as "GameKing", but while it seems
to possess more advanced graphics, is essentially an emulator that plays a handful of multi-carts
(like the GB Station Light II). Outside of Asia (especially China) however the Gameking remains
relatively unheard of due to the enduring popularity of Japanese handhelds such as those
manufactured by Nintendo and Sony.

PlayStation Portable

The PlayStation Portable (officially abbreviated PSP)[?°] is a handheld game console manufactured
and marketed by Sony Computer Entertainment.[®] Development of the console was first
announced during E3 2003,1°2] and it was unveiled on May 11, 2004, at a Sony press conference
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before E3 2004.193] The system was released in Japan on
December 12, 2004,[64] in North America on March 24,
2005,[65] and in the PAL region on September 1, 2005.[66]

The PlayStation Portable is the first handheld video game
console to use an optical disc format, Universal Media Disc
(UMD), for distribution of its games. UMD Video discs
with movies and television shows were also released. The
PSP utilized the Sony/SanDisk Memory Stick Pro Duo
format as its primary storage medium.l®7)l68] Qther

PlayStation Portable

distinguishing features of the console include its large viewing screen,[® multi-media
capabilities,[7°) and connectivity with the PlayStation 3, other PSPs, and the Internet.[711(72]

Gizmondo

Tiger's Gizmondo came out in the UK during March 2005

and it was released in the U.S. during October 2005. It is
designed to play music, movies, and games, have a camera
for taking and storing photos, and have GPS functions. It
also has Internet capabilities. It has a phone for sending
text and multimedia messages. Email was promised at
launch, but was never released before Gizmondo, and
ultimately Tiger Telematics', downfall in early 2006. Users

The Gizmondo obtained a second service pack, unreleased, hoping to find
such functionality. However, Service Pack B did not
activate the e-mail functionality.

GP2X Series

The GP2X is an open-source, Linux-based handheld video
game console and media player created by GamePark
Holdings of South Korea, designed for homebrew
developers as well as commercial developers. It is
commonly used to run emulators for game consoles such
as Neo-Geo, Genesis, Master System, Game Gear, Amstrad
CPC, Commodore 64, Nintendo Entertainment System,
TurboGrafx-16, MAME and others.

A new version called the "F200" was released October 30,
2007, and features a touchscreen, among other changes.
Followed by GP2X Wiz (2009) and GP2X Caanoo (2010).

The Game Park Holdings GP2X F-100
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Late 2000s

Dingoo

F The Dingoo A320 is a micro-sized gaming handheld that
resembles the Game Boy Micro and is open to game
development. It also supports music, radio, emulators (8
bit and 16 bit) and video playing capabilities with its own
interface much like the PSP. There is also an onboard radio
and recording program. It is currently available in two
colors — white and black. Other similar products from the
same manufacturer are the Dingoo A330 (also known as
The Dingoo A320 Geimi), Dingoo A360, Dingoo A380, and Dingoo A320E.

PSP Go

The PSP Go is a version of the PlayStation Portable
handheld game console manufactured by Sony. It was
released on October 1, 2009, in American and European
territories, and on November 1 in Japan. It was revealed
prior to E3 2009 through Sony's Qore VOD service.
Although its design is significantly different from other
PSPs, it is not intended to replace the PSP 3000, which
Sony continued to manufacture, sell, and support. On April
20, 2011, the manufacturer announced that the PSP Go
would be discontinued so that they may concentrate on the
PlayStation Vita. Sony later said that only the European
and Japanese versions were being cut, and that the console
would still be available in the US. Unlike previous PSP
models, the PSP Go does not feature a UMD drive, but
instead has 16 GB of internal flash memory to store games, video, pictures, and other media. This
can be extended by up to 32 GB with the use of a Memory Stick Micro (M2) flash card. Also unlike
previous PSP models, the PSP Go's rechargeable battery is not removable or replaceable by the
user. The unit is 43% lighter and 56% smaller than the original PSP-1000, and 16% lighter and
35% smaller than the PSP-3000. It has a 3.8" 480 x 272 LCD (compared to the larger 4.3" 480 x
272 pixel LCD on previous PSP models). The screen slides up to reveal the main controls. The
overall shape and sliding mechanism are similar to that of Sony's mylo COM-2 internet device.

PSP Go

Pandora

The Pandora is a handheld game console/UMPC/PDA hybrid designed to take advantage of
existing open source software and to be a target for home-brew development. It runs a full
distribution of Linux, and in functionality is like a small PC with gaming controls. It is developed

by OpenPandora, which is made up of former distributors and community members of the GP32
and GP2X handhelds.

OpenPandora began taking pre-orders for one batch of 4000 devices in November 2008 and after
manufacturing delays, began shipping to customers on May 21, 2010.1731174]
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Pandora

FC-16 Go

The FC-16 Go is a portable Super NES hardware clone manufactured by Yobo Gameware in 2009.
It features a 3.5-inch display, two wireless controllers, and CRT cables that allow cartridges to be
played on a television screen. Unlike other Super NES clone consoles, it has region tabs that only
allow NTSC North American cartridges to be played. Later revisions feature stereo sound output,
larger shoulder buttons, and a slightly re-arranged button, power, and A/V output layout.

2010s

Nintendo 3DS

The Nintendo 3DS is the successor to Nintendo's DS
handheld. The autostereoscopic device is able to project
stereoscopic three-dimensional effects without
requirement of active shutter or passive polarized glasses,
which are required by most current 3D televisions to
display the 3D effect. The 3DS was released in Japan on
February 26, 2011; in Europe on March 25, 2011; in North
America on March 27, 2011, and in Australia on March 31,
2011. The system features backward compatibility with
Nintendo DS series software, including Nintendo DSi
software except those that require the Game Boy Advance
slot. It also features an online service called the Nintendo  The original cyan Nintendo 3DS

eShop, launched on June 6, 2011, in North America and

June 7, 2011, in Europe and Japan, which allows owners to

download games, demos, applications and information on upcoming film and game releases. On
November 24, 2011, a limited edition Legend of Zelda 25th Anniversary 3DS was released that
contained a unique Cosmo Black unit decorated with gold Legend of Zelda related imagery, along
with a copy of The Legend of Zelda: Ocarina of Time 3D.

There are also other models including the Nintendo 2DS and the New Nintendo 3DS, the latter
with a larger (XL/LL) variant, like the original Nintendo 3DS, as well as the New Nintendo 2DS
XL.
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Xperia Play

The Sony Ericsson Xperia PLAY is a handheld game
console smartphone produced by Sony Ericsson under the
Xperia smartphone brand. The device runs Android 2.3
Gingerbread, and is the first to be part of the PlayStation
Certified program which means that it can play PlayStation
Suite games. The device is a horizontally sliding phone
with its original form resembling the Xperia X10 while the
slider below resembles the slider of the PSP Go. The slider
features a D-pad on the left side, a set of standard
PlayStation buttons (4, ©, > and []) on the right, a long
rectangular touchpad in the middle, start and select
buttons on the bottom right corner, a menu button on the
bottom left corner, and two shoulder buttons (L and R) on
the back of the device. It is powered by a 1 GHz Qualcomm
Snapdragon processor, a Qualcomm Adreno 205 GPU, and features a display measuring 4.0 inches
(100 mm) (854 x 480), an 8-megapixel camera, 512 MB RAM, 8 GB internal storage, and a micro-
USB connector. It supports microSD cards, versus the Memory Stick variants used in PSP consoles.
The device was revealed officially for the first time in a Super Bowl ad on Sunday, February 6, 2011.
On February 13, 2011, at Mobile World Congress (MWC) 2011, it was announced that the device
would be shipping globally in March 2011, with a launch lineup of around 50 software titles.

Xperia PLAY

PlayStation Vita

The PlayStation Vita is the successor to Sony's
PlayStation Portable (PSP) Handheld series. It was
released in Japan on December 17, 2011, and in Europe,
Australia, North, and South America on February 22, 2012.

The handheld includes two analog sticks, a 5-inch
(130 mm) OLED/LCD multi-touch capacitive touchscreen,
and supports Bluetooth, Wi-Fi and optional 3G. Internally,
the PS Vita features a 4 core ARM Cortex-Ag MPCore  PlayStation Vita
processor and a 4 core SGX543MP4+ graphics processing

unit, as well as LiveArea software as its main user

interface, which succeeds the XrossMediaBar.

The device is fully backwards-compatible with PlayStation Portable games digitally released on the
PlayStation Network via the PlayStation Store. However, PSone Classics and PS2 titles were not
compatible at the time of the primary public release in Japan. The Vita's dual analog sticks will be
supported on selected PSP games. The graphics for PSP releases will be up-scaled, with a
smoothing filter to reduce pixelation.

On September 20, 2018, Sony announced at Tokyo Game Show 2018 that the Vita would be
discontinued in 2019, ending its hardware production.[75! Production of Vita hardware officially
ended on March 1, 2019.[76]
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Nvidia Shield

Nvidia Shield Portable

Project Shield is a handheld system developed by Nvidia
announced at CES 2013. It runs on Android 4.2 and uses
Nvidia Tegra 4 SoC. The hardware includes a 5-inches
multitouch screen with support for HD graphics (720p).
The console allows for the streaming of games running on
a compatible desktop PC, or laptop.

Nvidia Shield Portable has received mixed reception from
critics. Generally, reviewers praised the performance of the
device, but criticized the cost and lack of worthwhile
games. Engadget's review noted the system's "extremely
impressive PC gaming", but also that due to its high price,
the device was "a hard sell as a portable game console",
especially when compared to similar handhelds on the
market.[77] CNET's Eric Franklin states in his review of the

device that "The Nvidia Shield is an extremely well made device, with performance that pretty
much obliterates any mobile product before it; but like most new console launches, there is
currently a lack of available games worth your time."[78] Eurogamer's comprehensive review of the
device provides a detailed account of the device and its features; concluded by saying: "In the here
and now, the first-gen Shield Portable is a gloriously niche, luxury product - the most powerful
Android system on the market by a clear stretch and possessing a unique link to PC gaming that's
seriously impressive in beta form, and can only get better."[79]

Nintendo Switch

The Nintendo Switch is a hybrid console that can either
be used in a handheld form, or inserted into a docking
station attached to a television to play on a bigger screen.
The Switch features two detachable wireless controllers,
called Joy-Con, which can be used individually or attached
to a grip to provide a traditional gamepad form. A
handheld-only revision named Nintendo Switch Lite was
released on September 20, 2019.

The Switch Lite had sold about 1.95 million units

e ® )

a®

The Nintendo Switch in portable mode

worldwide by September 30, 2019, only 10 days after its launch.[8¢]

2020s

Evercade

Evercade is a handheld game console developed and manufactured by UK company Blaze
Entertainment. It focuses on retrogaming with ROM cartridges that each contain a number of
emulated games. Development began in 2018, and the console was released in May 2020, after a
few delays. Upon its launch, the console offered 10 game cartridges with a combined total of 122

games.
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Arc System Works, Atari, Data East, Interplay Entertainment, Bandai Namco Entertainment and
Piko Interactive have released emulated versions of their games for the Evercade. Pre-existing
homebrew games have also been re-released for the console by Mega Cat Studios. The Evercade is
capable of playing games released for the Atari 2600, the Atari 7800, the Atari Lynx, the NES, the
Super NES, and the Genesis/Mega Drive.

Analogue Pocket

The Analogue Pocket is a FPGA-based handheld game console designed and manufactured by
Analogue,[81] It is designed to play games designed for handhelds of the fourth, fifth and sixth
generation of video game consoles. The console features a design reminiscent of the Game Boy,
with additional buttons for the supported platforms. It features a 3.5" 1600x1440 LTPS LCD
screen, an SD card port, and a link cable port compatible with Game Boy link cables. The Analogue
Pocket uses an Altera Cyclone V processor, and is compatible with the original Game Boy, Game
Boy Color and Game Boy Advance cartridges out of the box. With cartridge adapters (sold
separately) the Analogue Pocket can play Game Gear, Neo Geo Pocket, Neo Geo Pocket Color and
Atari Lynx game cartridges. The Analogue Pocket includes an additional FPGA, allowing 3rd party
FPGA development. The Analogue Pocket was released in December 2021.

Steam Deck

The Steam Deck is a handheld computer device, developed
by Valve, which runs SteamOS 3.0, a tailored distro of Arch
Linux and includes support for Proton, a compatibility
layer that allows most Microsoft Windows games to be
played on the Linux-based operating system. This device
and other similar ones generally are not referred to as
"consoles" but more commonly as handheld style gaming
computers due to effectively being IBM PC—compatible
like contemporary desktop and laptop gaming PCs.[82] In terms of hardware, the Deck includes a
custom AMD APU based on their Zen 2 and RDNA 2 architectures, with the CPU running a four-
core/eight-thread unit and the GPU running on eight compute units with a total estimated
performance of 1.6 TFLOPS.[83] Both the CPU and GPU use variable timing frequencies, with the
CPU running between 2.4 and 3.5 GHz and the GPU between 1.0 and 1.6 GHz based on current
processor needs.[84185] valye stated that the CPU has comparable performance to Ryzen 3000
desktop computer processors and the GPU performance to the Radeon RX 6000 series.[8¢] The
Deck includes 16 GB of LPDDR5 RAM in a quad channel configuration.[851187]

Steam Deck

Valve revealed the Steam Deck on July 15, 2021, with pre-orders being made option the next day.
The Deck was expected to ship in December 2021 to the US, Canada, the EU and the UK but was
delayed to February 2022, with other regions to follow in 2022.188] Pre-orders were limited to
those with Steam accounts opened before June 2021 to prevent resellers from controlling access to
the device.[88] Pre-order reservations were on July 16, 2021, through the Steam storefront briefly
crashed the servers due to the demand. While initial shipments are still planned by February 2022,
Valve has reported to new purchasers that wider availability will be later, with the 64 GB model
and 256 GB NVMe model due in Q2 2022, and the 512 GB NVMe model by Q3 2022.189] Steam
Deck was released on February 25, 2022.190]


https://en.wikipedia.org/wiki/File:Steam_Deck_(front).png
https://en.wikipedia.org/wiki/File:Steam_Deck_(front).png
https://en.wikipedia.org/wiki/Field-programmable_gate_array
https://en.wikipedia.org/wiki/Analogue_(video_game_company)
https://en.wikipedia.org/wiki/Fourth_generation_of_video_game_consoles
https://en.wikipedia.org/wiki/Fifth_generation_of_video_game_consoles
https://en.wikipedia.org/wiki/Sixth_generation_of_video_game_consoles
https://en.wikipedia.org/wiki/Valve_Corporation
https://en.wikipedia.org/wiki/SteamOS
https://en.wikipedia.org/wiki/Linux_distribution
https://en.wikipedia.org/wiki/Arch_Linux
https://en.wikipedia.org/wiki/Arch_Linux
https://en.wikipedia.org/wiki/Proton_(software)
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Handheld
https://en.wikipedia.org/wiki/Gaming_computers
https://en.wikipedia.org/wiki/Gaming_computers
https://en.wikipedia.org/wiki/IBM_PC%E2%80%93compatible
https://en.wikipedia.org/wiki/AMD_APU
https://en.wikipedia.org/wiki/Zen_2
https://en.wikipedia.org/wiki/RDNA_2
https://en.wikipedia.org/wiki/Compute_unit
https://en.wikipedia.org/wiki/Ryzen_3000
https://en.wikipedia.org/wiki/Radeon_RX_6000_series
https://en.wikipedia.org/wiki/LPDDR5
https://en.wikipedia.org/wiki/RAM
https://en.wikipedia.org/wiki/Steam_(service)

Nintendo Switch 2

The Nintendo Switch 2 is the direct successor of the

Nintendo Switch, which was released on June 5, 2025. Like

its

used in a handheld form, or inserted into a docking station
attached to a television to play on a bigger screen.

predecessor, Switch 2 is a hybrid console: Either be

The Nintendo Switch 2 in portable mode

ROG Xbox Ally

The ROG Xbox Ally is a handheld gaming computer and
handheld game console co-developed by Asus and

Microsoft, and manufactured by Asus as part of the
Republic of Gamers (ROG) and Xbox brands. A successor
to the Asus ROG Ally, it was released on October 16, 2025.

ROG Xbox Ally X

See also

List of handheld game consoles
Video game console emulator
Handheld electronic game
Handheld television

Video games and Linux

Cloud gaming

Mobile game
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Touch Me (arcade game)

Touch Me is an arcade game first released by Atari
Inc. in 1974, and later as a handheld game in 1978.[1]
It can be described as a Simon Says-like game that
involves touching a series of buttons that light up
and produce sounds. The player must observe a
sequence of blinking electric lights and repeat the
sequence back in the same order that it occurred.
Each time this is completed, the game will produce
another sequence with an additional button added.
This process is repeated and a digital score window
displays the total number of sound sequences a
player correctly repeats. The game continues until
the maximum sequence of buttons is reached, or the
user makes a mistake.

History

Touch Me was first released as an arcade game in
1974 by Atari. The arcade version was housed in a
short arcade cabinet and had four large circular
buttons of the same color. The player was allowed to
make three mistakes before the game ended. The
arcade game found itself competing for attention in
arcades with the latest pinball machines and video
games of the day; it was not very successful.

Touch Me

Handheld version of Touch Me
Publisher Atari Inc.
Platforms Arcade, handheld console

Release 1974

In 1977, Ralph Baer saw potential in the "Simon Says" concept behind the Touch Me game. He
copied Atari's game, adding colored buttons and musical sound effects, and created the Simon

handheld game, which became a major success.

Seeing this, Atari sought to capitalize on the success of Simon and released their own handheld

version of Touch Me in 1978.

An emulated handheld version of Touch Me was included in the 2022 compilation Atari 50.12!
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Atari Cosmos

The Atari Cosmos was an unreleased product by
Atari, Inc. for the handheld/tabletop electronic game
system market that uses holography to improve the | Developer Atari, Inc.

display. It is similar to other small electronic games | Type Handheld/tabletop electronic game
of the era that used a simple LED-based display, but
superimposes a two-layer holographic image over
the LEDs for effect. Two small lights illuminate one
or both of the holographic images depending on the | CPU COPS444L
game state. The system was never released, and is

now a coveted collector's item.[3!]

Atari Cosmos

Released Unreleased (1978-1981)[12]
Media Cartridge

History

The Cosmos was created by Atari, Inc. engineers Allan Alcorn, Harry Jenkins and Roger Hector.[4]
Work on the Cosmos began in 1978. Atari, Inc. purchased most of the rights to holographic items
so that they could make this system. The Cosmos was to have nine released games, but all of the
game logic for those games was included in the Cosmos itself — the cartridges only contained the
holographic images and a notch to identify which game was included. This technically made the
Cosmos a dedicated console, but Atari, Inc. did not publicize this fact.

In advertisements made for the system before its cancellation, Atari Inc. claimed that the
holographic images were life-like and 3D. While this may have been true, the images did not
influence the actual gameplay at all. There were only two images to a game, though they did
enhance each game's appearance. The system was intended to be powered by an AC adapter rather
than batteries. The Cosmos would have supported up to two players.

In 1981, the Cosmos was exhibited at the 1981 New York Toy Fair. Reviewers were extremely
critical of the system, but Atari, Inc. stood by it and managed to obtain 8,000 pre-orders at the
show alone.!5] Engineering logs indicate that a 250-unit run was to be made, but it is unclear if
they were all produced. In interviews by Curt Vendel with Al Alcorn and Steve Providence,
management removed all of the parts and components from the "Holoptics Lab"; they are
speculated to have been destroyed. Shortly thereafter, Ray Kassar directed Al Alcorn to close down
the Holoptics labs and remove all of the holographic photography equipment and associated
machinery.

Games

Asteroids
Basketball
Dodge 'Em
Football
Outlaw
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Road Runner
Sea Battle
Space Invaders
Superman

Specifications

= CPU: National Semiconductor COPS444L

= Graphic modes: Holographic backgrounds and programmable LEDs

= Lighting: 2 dual non-reflective incandescent lights for "A" and "B" Holoptic scenes
= Power supply: 10.5 V AC, 750 mA
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other computers a run for the money in 1981.

3. Buy An Original Atari “Cosmos” Hologram (https://www.wired.com/2007/06/buy-an-original-2/),
By Chris Kohler, 2007-06-21 WIRED, Dan Kramer, an ex-Atari employee (he created the
trackball controller for the 5200!), is auctioning off some seriously rare pieces of Atari
memorabilia: holograms that were going to be used for the never-released Atari Cosmos
handheld system, which was going to project LCD games over swappable holographic
backgrounds. This would have been included with an Asteroids game...

4. Atari Cosmos (http://www.oocities.org/siliconvalley/vista/3015/cosmos.html), Planet Irata, In
1978, Atari engineer Lyle Raines began working on an outer space game for a holographic
game system Atari was developing called Cosmos....Atari announced the system in May of
1981, and said the unit would retail for $100, with eight cartridges...

5. Page 180 (https://books.google.com/books?id=tLWICgAAQBAJ&dqg=atari+cosmos&pg=PA18
0), By Sean Johnston, Holograms: A Cultural History, Atari, the electronic game manufacturer,
trialled a hand-held electronic toy in 1981

External links

= Atari Cosmos Podcast at the Retroist (https://web.archive.org/web/20160503102123/http://ww
w.retroist.com/2010/04/02/retroist-podcast-episode-051-atari-cosmos/)

Retrieved from "https://en.wikipedia.org/w/index.php?title=Atari_Cosmos&oldid=1336062023"
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Microvision

The Microvision (aka Milton Bradley Microvision or MB
Microvision) is the first handheld game console that used
interchangeable cartridges!™)2] and in that sense is reprogrammable.[3!]
It was released by the Milton Bradley Company in November 1979[4] for
a retail price of $49.99,[5][6] equivalent to $221.00 in 2025.

The Microvision was designed by Jay Smith, the engineer who later
designed the Vectrex video game console.l2l The Microvision's
combination of portability and a cartridge-based system led to moderate
success, with Smith Engineering grossing $15 million in the first year of
the system's release. However, its small game library, its small screen,
and a lack of support from established home video game companies led
to its discontinuation in 1981.17) According to Satoru Okada, the former
head of Nintendo's R&D1 Department, the Microvision inspired the
Game Boy, the follow-up to Game & Watch, after Nintendo designed
around Microvision's limitations.[8]

Production

Unlike most later consoles, the Microvision did
not contain an onboard processor (CPU).
Instead, each game included its own processor

contained within the removable
cartridge.[9110)(11] This meant that the console
= itself effectively consisted of the controls, LCD
— [o][11]
— panel and LCD controller.

Screenshot of Block
Buster, which came
packaged with the
Microvision

The processors for the first Microvision
cartridges were made with both Intel 8021
(cross-licensed by Signetics) and Texas
Instruments TMS1100 processors. Due to
purchasing issues, Milton Bradley switched to
using TMS1100 processors exclusively, including reprogramming the
games that were originally programmed for the 8021 processor. The
TMS1100 was a more primitive device, but offered more memory and
lower power consumption than the 8021. First-revision Microvisions
needed two batteries due to the 8021's higher power consumption, but
later units (designed for the TMS1100) only had one active battery
holder. Even though the battery compartment was designed to allow the
two 9-volt batteries to be inserted with proper polarity of positive and
negative terminals, when a battery was forcefully improperly oriented,
while the other battery was properly oriented, the two batteries would be

Microvision

A Microvision with Block Buster cartridge

Also known as

Manufacturer
Type
Generation
Released

Introductory
price

Discontinued
Media
CPU

Memory
Display

Power

inserted

Milton Bradley Microvision
MB Microvision

Milton Bradley Company
Handheld game console
Second generation
November 1979

US$49.99 (equivalent to
about $222 in 2025)

1981
ROM cartridges

Intel 8021/T1 TMS1100 (on
cartridge) clocked at 100 kHz

64 bytes RAM, 2K ROM
16 x 16 pixels resolution

1 x 9V battery (TMS1100
processors), 2 x 9V battery
(Intel 8021 processors)

shorted and overheat. The solution was to remove terminals for one of the batteries to prevent this hazard. Due to the
high cost of changing production molds, Milton Bradley did not eliminate the second battery compartment, but instead

removed its terminals and called it a spare battery holder.

Problems

Microvision units and cartridges are now somewhat rare.l'21l13] Those that are still in existence are susceptible to three

main problems: "screen rot," ESD damage, and keypad destruction.
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Screen rot

The manufacturing process used to create the Microvision's LCD was primitive by
modern standards. Poor sealing and impurities introduced during manufacture have
resulted in the condition known as screen rot. The liquid crystal spontaneously leaks

X

and permanently darkens, resulting in a game unit that still plays but is unable to
properly draw the screen. While extreme heat, which can instantly destroy the screen,
can be avoided, there is nothing that can be done to prevent screen rot in most
Microvision systems.3!

ESD damage

A major design problem on early units involves the fact that the microprocessor (which

is inside the top of each cartridge) lacks ESD protection and is directly connected to the The uncovered LCD screen of
copper pins which normally connect the cartridge to the Microvision unit. If the user  , \jicrovision, showing screen
opens the protective sliding door that covers the pins, the processor can be exposed to  gamage

any electric charge the user has built up. If the user has built up a substantial charge,

the discharge can jump around the door's edge or pass through the door itself

(dielectric breakdown). The low-voltage integrated circuit inside the cartridge is extremely ESD sensitive, and can be
destroyed by an event of only a few dozen volts which cannot even be felt by the person, delivering a fatal shock to the
game unit. This phenomenon was described in detail by John Elder Robison (a former Milton Bradley engineer) in his
book Look Me in the Eye; according to Robison, up to 60% of units were returned as defective during the 1979 holiday
season, causing significant panic among Milton Bradley staff and prompting extensive modifications to both later
Microvision units (which were his own design) and Microvision factories to better dispel stray static charges.[4]

Keypad destruction

The Microvision unit had a twelve-button keypad, with the switches buried under a thick layer of flexible plastic. To
align the user's fingers with the hidden buttons, the cartridges had cutouts in their bottom (over the keypad). As
different games required different button functions, the cutouts were covered with a thin printed piece of plastic, which
identified the buttons' functions in that game. The problem with this design is that pressing on the buttons stretched
the printed plastic, resulting in the thin material stretching and eventually tearing. Having long fingernails exacerbated
the condition. Many of the initial games were programmed to give feedback of the keypress when the key was released
instead of when the key was pressed. As a result, users may press on the keypad harder because they are not being
provided with any feedback that the key has been pressed. This resulted from a keypad used for prototyping being
different from the production keypad; the prototyping keypad had tactile feedback upon key pressing that the
production units lacked.

Technical specifications

= CPU: Intel 8021/T1 TMS1100 (on cartridge)

= Screen type and resolution: 16 x 16 pixel LCDI26]
= Register width: 4 bit (TMS1100), 8 bit (8021)

= Processor speed: 100 kHz

= RAM (integrated into CPU): 64 bytes -
= ROM: 2K (TMS1100), 1K (8021) B0I0R | "3}

= Cartridge ROM: 2K (TMS 1100), 1K (8021) masked (integrated into CPU; each =5
game's CPU was different)

= Video Display Processor: LCD Custom Driver (made by Hughes) . _

= Sound: Piezo beeper cartridge, showing the T13496
i P processor from the TMS1100

= Input: Twelve button keypad, one paddle family

= Power requirements: One or two 9 volt batteries on earlier Microvision consoles,
one 9 volt battery on later Microvision consoles

= Power Dissipation: 110 mW (TMS 1100), 1 W (8021)

The PCB of a Sea Duel game
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Games

While the game cartridge plastic cases were beige colored in the USA, in Europe they came in a variety of different
colors, and the games were numbered on the Box. The age range in Europe for the console and its games was from 8 to
80 years old or 8 to Adult.

There were 12 titles known to have been released.

[] Background shading and an asterisk indicates cancelled games.
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Release date

November 1979
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Signetics Intel 8021
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PCB Revision(s)

4952 REV A
4952-56 REV A
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Game & Watch

Game & Watch!?! is a series of handheld electronic
games developed by Nintendo. Designed by Gunpei
Yokoi, the first game, Ball was released in 1980 and
the original production run of the devices continued
until 1991. The name Game & Watch reflects their
dual functionality: a single game paired with a digital
clock on a segmented liquid-crystal display (LCD)
screen. The Game & Watch series proved a
monumental success, selling a total of 43.4 million
units globally, marking Nintendo's first major
worldwide success with electronic games.

History

The Game & Watch was the brainchild of designer
Gunpei Yokoi, the head of Nintendo Research &
Development 1 (R&D1), who was inspired during a
trip on a Shinkansen high-speed train, where he
noticed a bored businessman idly pressing buttons
on a credit-card-sized pocket calculator.l3] This
sparked the idea of a compact, discreet toy for adults
to pass the time on public transport. At the time,
Nintendo was struggling financially, and R&D1
consisted of just Yokoi and his assistant, Satoru
Okada. The two looked at other handheld electronic
games, including Mattel Auto Race, the Microvision,
and Simon, but found these too large and reliant on
low-resolution vacuum fluorescent or LED displays
that rendered abstract graphics.[415] This led to the
idea of using a segmented liquid-crystal display
(LCD), like those in calculators, to create a smaller
device with sharper, clearer graphics, though limited
to a single game.[61[7]

This experience would inspire Yokoi's design
philosophy of "lateral thinking with withered
technology",[b] which emphasized creative uses of
mature, cost-effective technology. This principle
would continue to be embraced by Nintendo in the

following decades.[8] At the time, fierce competition
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in the calculator market between Sharp and Casio had created a surplus of LCDs and
semiconductors, creating an opportunity to repurpose these components for gaming.[71[8]

Yokoi pitched the idea to Nintendo president Hiroshi Yamauchi while driving him to a business
meeting after the company chauffeur called in sick. Yamauchi's meeting happened to be with
Sharp's CEO, and the two leaders discussed the concept. Within a week, Yokoi was invited to a
meeting between Nintendo and Sharp, where approval was given to develop a calculator-sized
gaming device.[3!

Yamauchi, however, assigned the project to Nintendo Research & Development 2 (R&D2), which
was established in 1978 to focus on electronic projects like the Color TV-Game, while R&D1 was to
continue to focus on creating physical toys and games. R&Dz2 rejected the idea, claiming it was too
difficult to implement. Undeterred, Yokoi and Okada continued developing the concept on their
own. Yokoi created a mock-up of the first game, Ball, and demonstrated it to Okada by shining
light through cut-out paper shapes. Okada then built a working prototype, buying a TK-80
computer, teaching himself to program for the Intel 8080, and designing the necessary
electronics.[4]

When they presented the prototype to employees at Sharp, they also dismissed the project, saying
it wasn't feasible to scale it down to calculator size. Yokoi and Okada left the prototype with Sharp,
asking them to play with it for a while, which convinced Sharp employees of the game's potential
and led them to develop a compatible display.[4] The final device was powered by a 4-bit CPU from
Sharp's SM5xx family, paired with 1,792 bytes of ROM, 65 bytes of RAM across four banks for data
storage, and an LCD screen driver circuit.[9]20]

The Game & Watch name reflected its dual functionality: it combined a single game with a digital
clock.['1112] The first game, Ball, had modest initial sales but enough success for Yamauchi to
greenlight three more games: Flagman, Vermin, and Fire.[4] This eventually led to dozens of titles
over the next decade.[13]

In North America, the games were initially launched through Mego Corporation as the Time-Out
series which included Ball (renamed Toss-Up), Flagman, Vermin (renamed Exterminator), and
Fire (retitled Fireman Fireman). This partnership ended within a year, and Nintendo of America
began distributing the series under their original titles.['4]

Starting in 1981, Game & Watch devices incorporated an
alarm function, enhancing their practicality as a watch.[25]
By mid-1982, limitations of single-screen LCDs led to the
creation of the Multi Screen Series, which effectively
doubled the gameplay area. Oil Panic launched the series.
Shortly thereafter, Nintendo's highly successful Donkey
Kong arcade game was adapted for the Multi Screen
format, requiring an alternative to the traditional joystick,
which was impractical for handheld gaming. This challenge
led to the invention of the now-iconic D-pad, a flat, four-
way directional control that allowed for precise movement
with minimal space requirements.[!3116][17] The D-pad
design was later honored with a Technology & Engineering

Donkey Kong, showing its revolutionary
D-pad and multi-screen clamshell design
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Emmy Award in 2008.128119] The clamshell design of the Multi Screen Series would later inspire
the Game Boy Advance SP, Nintendo DS, and Nintendo 3DS.[20]

The Game & Watch series was a monumental success. Yokoi had initially aimed to sell 100,000
units, but Nintendo ultimately sold 43.4 million units worldwide—12.87 million in Japan and
30.53 million overseas.[2X] The device also significantly improved Nintendo's financial standing.
Before its release in 1980, the company reportedly had debts of 7 to 8 billion yen. By 1981,
however, largely due to the Game & Watch's success, Nintendo had paid off its debts and put about
4 billion yen in the bank.5! It marked the company's first major worldwide success with a
Nintendo video game product.!22]

Series

Over the initial eleven year life span of the Game & Watch
line, 60 different games were produced for sale.[23] These
games came in eleven different series, each with a different
form-factor:L8!

= Silver (1980) — the first version of the Game & Watch

= Gold (1981) — added alarm clock function, static color
backgrounds, and a built-in wire loop stand

= Wide Screen (1981-1982) — introduced a 30% larger Chef, a Game & Watch Wide Screen
LCD panel in a slightly wider form factor series device

= Vertical Multi Screen (1982-1989) — two LCD panels in
a vertical folding clamshell unit

= Horizontal Multi Screen (1983) — two LCD panels in a right-to-left opening clamshell unit

= New Wide Screen (1982—-1991) — an updated version of the Wide Screen series; used colorful
metal faceplates for each game

= Tabletop (1983) — made to compete with Coleco; these actually do not use VFD (Vacuum
Fluorescent Display) screens but regular LCD screens like all other Game & Watch games.
Ambient light transmitted through the translucent top illuminates an integrated mirror which
bounces the light onto the back of the display. The polarizer film is flipped front to back,
creating a full blackened LCD screen in power-off mode, when LCD segments are turned on
these will become transparent holes, allowing light passing through them from the mirror on the
back. The colors come from a colored overlay which make the holes appear colored.

= Panorama (1983—-1984) - similar design to the Tabletop units, but folded into a compact size
via an articulated hinge

= Super Color (1984) — used a long portrait-oriented LCD panel with color overlays to color the
display elements

= Micro Vs. System (1984) — used a wide horizontal LCD panel; allowed 2-player games via two
external wired control pads

= Crystal Screen (1986) — used a unique large see-through LCD panel with no reflective
background; all three games were later re-released as New Wide Screen titles

Titles included characters from other Nintendo franchises including The Legend of Zelda and
Mario Bros. Nintendo also licensed third-party characters including Mickey Mouse.

Among the 60 games was one "prize" game, a version of Super Mario Bros. that came in a yellow
plastic case modeled after the Disk-kun character Nintendo used to advertise their Famicom Disk
System.[241(25] These games were never sold, but instead given away to 10,000 winners of
Nintendo's F-1 Grand Prix tournament.[241(231
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The Game & Watch series sold 14 million units worldwide during its first year of release by
1981.12%] The Game & Watch version of Donkey Kong released in 1982 sold 8 million units.[2]
Mario the Juggler was the last LCD installment in the Game & Watch series released in 1991 and is
a tribute to the first game, Ball.[1271(8]

In 2021, the last Game and Watch was released, being Game and Watch: The Legend of Zelda.

Game A and Game B

Most of the titles have a "GAME A" and a "GAME B" button. Game B is generally a faster, more
difficult version of Game A, although exceptions do exist:

= In Squish, Game B is radically different from Game A—the player must touch aliens to
eliminate them as opposed to avoiding moving walls.[28]

= In Flagman, Game B is a mode where the player has to press the right button within a certain
amount of time, not memorize patterns.

= In Judge, Boxing, Donkey Kong 3, and Donkey Kong Hockey, Game B is a two-player version
of Game A.[?°]

= In Climber,!3% Balloon Fight,[31] and Super Mario Bros. 132125] there is no Game B button.

In most cases, both Game A and Game B would increase in speed and/or difficulty as the player
progressed, with Game B starting at the level that Game A would reach at 200 points.

Legacy, ports and remakes

The Game & Watch series helped to popularize handheld
video games, inspiring imitators like Tiger Electronics,
Micro Games of America, Konami and Elektronika, which
released the IM-02 series in the Soviet Union.[33!

Nintendo also used the core technology from the Game &
Watch line for the Bassmate Computer, a handheld
databank intended for bass fishing. The Bassmate was

released in 1984 by Telko under various brand names, with ~ Elekironika IM-02 (Well, Just You Wait!),
a clone of the Game & Watch from the

Soviet Union

Nintendo acting as the original design manufacturer.!34!

After this initial model, Telko and its partners expanded

the concept into several related fishing computers—

including the Bassmate II, WalleyeMate, and Troutmate—all of which were produced without
Nintendo's involvement. These later units reused the same basic hardware and software platform
created for the original Bassmate but were engineered and manufactured entirely by third-party
companies. Each model targeted a different fishing niche—bass, walleye, or trout—and, like the
first Bassmate, was sold under multiple brand names such as Telko, KMV, and Probe 2000.135]

Nintendo revived the series between 1995 and 2002 with the Game & Watch Gallery series for
Game Boy, Game Boy Color and Game Boy Advance featuring original ports and modernized
Mario-themed versions. Starting in 1998, smaller LCD versions of ten Game & Watch titles were
re-released as the Nintendo Mini Classics. In 2001, Nintendo bundled Manhole-e with the
Nintendo e-Reader, though a planned line of e-Reader Game & Watch cards never materialized.[3°]
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From 2006 to 2010, Nintendo produced the Game &
Watch Collection series for the Nintendo DS, initially
exclusive to Club Nintendo. Between 2009 and 2010, nine
Game & Watch titles were released on DSiWare.[37138] 1
the DS game, Cooking Guide: Can't Decide What to Eat?,
the player can unlock the game Chef.[39]

To celebrate Game & Watch's 30th anniversary in 2010,
Nintendo re-released Ball as a Club Nintendo reward,
adding a mute switch.49] It was available to members in  Fishing Computer Models of the
Japan,44 North America,[42! and Europe.[43] The Game &  Bassmate, Bassmate Il and WalleyMate
Watch legacy was also acknowledged in the 2012 game
Nintendo Land for Wii U, with a mini-game called Octopus
Dance based on the classic Octopus title.[44]

In 2020, Nintendo released Game & Watch: Super Mario
Bros. to commemorate the 35th anniversary of the Super
Mario series and the 4oth anniversary of the Game &
Watch line.[45] This limited-edition handheld included the
full NES versions of Super Mario Bros. and Super Mario
Bros.: The Lost Levels, and Ball now starring Mario.l4°!
The following year, Nintendo launched Game & Watch:
The Legend of Zelda to celebrate that franchise's 35th ~ Nintendo Mini Classics
anniversary.l47] It included The Legend of Zelda, Zelda II:
The Adventure of Link, The Legend of Zelda: Link's
Awakening, and Vermin now starring Link.[48! Unlike the
classic Game & Watch devices, these modern versions are
far more technically advanced with a backlit full-color LCD
screen, a rechargeable battery that charges via USB-C,49]
and powered by an Cortex-M7 processor with over a
megabyte of RAM and flash memory.[5°1(51]

Mr. Game & Watch Game & Watch: Super Mario Bros.

Mr. Game & Watch represents the brand in Nintendo's

Super Smash Bros. series, debuting in Melee (2001) as a two-dimensional, stick-figure-styled
fighter with moves based on classic Game & Watch games. He also appears in Game & Watch
Gallery 4 and makes cameos in Donkey Kong Country Returns and Rhythm Heaven Fever. In
2015, Nintendo released a Mr. Game & Watch Amiibo,52] which unlocks a personal CPU fighter in
Super Smash Bros. and a cosmetic option in Super Mario Maker.[53154] His moveset in the Super
Smash Bros. series utilizes techniques taken from various Game & Watch games.[55] He was
featured as one of the greatest video game icons by Retro Gamer staff, describing him as an early
mascot in gaming while also someone who never earned the level of celebrity that Nintendo's
biggest characters did. They felt that his simple design made him work well on the LCD format,
and allowed him to slot into different roles.[5%] The character makes a cameo appearance in The
Super Mario Galaxy Movie (2026), where Luigi paints him into existence to help the protagonists
defeat the villains.!57]
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Game Boy

The Game Boy!? is a handheld game console
developed and marketed by Nintendo. It was
released in Japan on April 21, 1989, in North
America on July 31, 1989, and in Europe on
September 28, 1990. Nintendo's first handheld to
use ROM cartridges, it succeeded the Game & Watch
line of handheld electronic games and competed
with Sega's Game Gear, Atari's Lynx, and NEC's
TurboExpress in the fourth generation of video game
consoles.

Nintendo Research & Development 1, under Gunpei
Yokoi and Satoru Okada, designed the Game Boy. To
expand on the single-game Game & Watch, Nintendo
adopted a dot-matrix display and interchangeable
game cartridges. They prioritized affordability,
battery life, and durability over the faster processors
and color graphics of its competitors; following
Yokoi's philosophy of wusing mature, low-cost
technology, the Game Boy has a monochromatic
display and an 8-bit processor. It retains the Game &
Watch D-pad and the Game Link Cable, developed
by Okada, enables multiplayer connectivity and data
transfer.

In North America and Europe, the Game Boy was
backed by a large marketing campaign and bundled
with Tetris, which increased its appeal beyond
traditional video game audiences. Although its
monochromatic display and technical limitations
drew criticism, the Game Boy's low price, long
battery life, and extensive game library drove strong
sales worldwide. The success of Nintendo's Pokémon
series helped maintain its popularity late into the
1990s. Nintendo released multiple redesigns,
including the smaller Game Boy Pocket (1996) and
the Japan-exclusive, backlit Game Boy Light (1998).

Nintendo continued to support the Game Boy
following the 1998 release of the Game Boy Color
(GBC). The Game Boy is forward compatible with
many GBC games, while the GBC and its 2001
successor, the Game Boy Advance, are backward
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Also known as DMG-01
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Introductory
price

Discontinued
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Media

KR: Mini Comboy
Nintendo R&D1

Nintendo

Game Boy[”

Handheld game console

Fourth

April 21, 1989

¥12,500 (equivalent to
¥15,594 in 2024)

US$89.99 (equivalent to
$234 in 2025)

£69.99 (equivalent to £173 in
2025)4]

118.69 million (including all
variants and Game Boy
Color)[5]

Game Boy Game Pak
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compatible with Game Boy games. The Game Boy | Systemona  Original: Nintendo DMG-CPU

and GBC sold an estimated 118.69 million combined. | chip (Sharp LR35902)
They were the bestselling console at the time of their Pocket/Light: Nintendo
discontinuation in 2003, and remain the fourth- CPU MGB

bestselling console as of 2025. Journalists credit the

Game Boy with establishing handheld gaming as a CPU Sharp SM83 @ 4.2 MHz
mass-market category and for introducing video | Memory 8 KB RAM, 8 KB Video RAM
games to a generation of players. Display Original: STN LCD
Pocket/Light: FSTN LCD
. 160 x 144 px
History and development
Power Original: 4 x AA batteries (Up
to 30 hours)
Background Pocket: 2 x AAA batteries

(Up to 10 hours)

Light: 2 x AA batteries (Up to
12 hours w/ backlight on, 20
w/ backlight off)

The Game Boy was designed by Nintendo Research
& Development 1 (R&D1), the team behind the
Mario Bros. and Donkey Kong arcade games and the
successful Game & Watch series of handhelds, which
had helped stabilize Nintendo financially.[7l8][9] By | Best-selling ~ Pokémon Red, Blue, and
1983, while Game & Watch remained popular | game Yellow (46 million)
internationally, sales in Japan had begun to decline, | predecessor Game & Watch
pressuring R&D1 to innovate. At the same time, they
faced competition from Nintendo Research &
Development 2 (R&D2), an in-house rival created by
Nintendo president Hiroshi Yamauchi. That same | Successor Game Boy Color'®

year, R&D2 had launched the Family Computer,

intensifying the pressure on R&D1. Looking to improve Game & Watch, R&D1 researched new
screens from supplier Sharp, including dot-matrix displays that could support multiple games—
unlike[ G]ame & Watch, which used pre-printed segmented LCDs, limiting each device to a single
game.'°

Computer Mah-jong
Yakuman

Start of development

On June 10, 1987, division director Gunpei Yokoi informed R&D1 that Yamauchi wanted a
successor to Game & Watch priced under ¥10,000 (equivalent to ¥12,840 in 2024).[1°] From the
very first meeting, the team knew they wanted to use a dot-matrix display and codenamed the
project DE)t]Matrix Game (DMG), a name later reflected in the Game Boy's official model number:
DMG-01.t11

Within R&D1, Yokoi championed "lateral thinking with withered technology",[P! a design
philosophy which eschewed cutting-edge technology in favor of finding innovative uses of mature
technologies, which tended to be more affordable and reliable.[”] This led to early clashes between
Yokoi and his assistant director Satoru Okada. Yokoi envisioned a simple toy, akin to an advanced
Game & Watch, while Okada pushed for a more powerful system with interchangeable cartridges—
essentially a portable NES.I8] Some within R&D1 believed Yokoi resisted the idea simply to avoid
links to the NES, developed by their rivals at R&D2. Eventually, in a heated meeting, Yokoi
relented, approving Okada's vision and giving him full responsibility for the project.[201[8]
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Choosing the hardware

Initially, R&D1 considered using a Ricoh CPU, similar to the NES, for potential compatibility.[2]
However, R&D2—then building the Super Nintendo Entertainment System (SNES)—blocked this,
claiming it would strain Ricoh's resources. R&D1 suspected this was simply an attempt to hinder
their project. Ultimately, they opted for a Sharp CPU. A key side effect of this choice was the CPU's
built-in communication feature.[®] In the early 1980s, Okada had worked on an earlier Nintendo
project called Computer Mah-jong Yakuman that featured multiplayer gaming over a cable
connection between two devices. He saw an opportunity to implement a similar feature.[3114]
Despite skepticism from his team that the feature would be too difficult to use, he personally
developed the Game Link Cable technology,*2 which later enabled Pokémon's "battle" and "trade"
game mechanics.'3] The Game Boy also retained a key innovation from Game & Watch: the D-
pad. Yokoi had designed it as a compact alternative to joysticks, making it ideal for handheld
devices. Its use on the NES controller also helped ease the transition for players.

Early in development, R&D1 evaluated dot-matrix displays from Sharp but found them unsuitable
due to severe ghosting. Seeking alternatives, they approached Citizen, Epson, Hosiden, Matsushita,
and Seiko. Most declined, but Citizen, already producing LCDs for portable TVs, was eager to
collaborate. The team was impressed by Citizen's chip-on-glass technology, which integrated the
screen controller into the display, reducing cost and production time. They offered Nintendo a
monochrome screen for ¥1,300 or a color version for ¥3,900. However, following Yokoi's
philosophy, the team rejected color due to higher power consumption and cost, opting for a simple
grayscale screen without a backlight.['5] This decision proved wise, as competing color handhelds
would suffer from poor battery life, giving the Game Boy a significant advantage.l”]

However, Sharp was still an important partner, so Nintendo asked if they could match Citizen on
technology and price. Sharp responded with vague answers on their screen technologies and
quoted a price of ¥2,500 to ¥3,000 per screen. In response, Citizen lowered its price to ¥1,000.
With Yamauchi's approval, R&D1 finalized a deal with Citizen on September 1, 1987. However, as
Citizen's representatives left Nintendo's offices, they saw Sharp's team arriving for a meeting with
Yamauchi. Without explanation, Yamauchi canceled the Citizen deal and awarded the contract to
Sharp. To soften the blow, R&D1 fabricated a story, telling Citizen they were interested in buying
color screens the next year, even drafting fake project documents. Citizen later supplied color
screens for Sega's Game Gear, which had a design closely resembling Nintendo's fake project.
Citizen never admitted to sharing the design.[1°]

Near cancellation

The R&D1 team soon discovered that Sharp was unprepared to make the screens they needed,
leading to months of delays. Early prototypes with low-quality twisted nematic (TN) screens
sparked internal skepticism, with some employees mockingly referring to the project as
DameGame (with dame (72 &) meaning "hopeless" in J apanese).[16][17] In the summer of 1988,
R&D1 presented a prototype to Yamauchi, who immediately canceled the project, citing the poor
visibility of the display. Team members argued that minor screen adjustments or a slightly higher
budget could resolve the issue, but Yamauchi refused, leading them to suspect other teams had
already convinced him the device would be a commercial failure. Furthermore, with the NES still
thriving and the SNES on the horizon, a Game & Watch successor was no longer seen as
essential.[20]
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Most of R&D1, including Okada, was reassigned. However, Yokoi remained committed to the
project. Defying Yamauchi's decision, he continued refining the display. During discussions with a
Sharp director involved in Game & Watch, the team learned of a super-twisted nematic (STN)
display secretly in development. While it had a green tint and slightly lower contrast, it
dramatically improved the viewing angle. Yokoi devised a plan. In a meeting with a Sharp board
member, he pressed them about new technologies, leading them to reveal the STN display. R&D1
secured a prototype and installed it in a Game Boy.!°]

Three months after canceling the project, Yamauchi was shown the STN prototype. Though still
unimpressed by the screen, he approved the console for sale, perhaps influenced by delays in SNES
development, which was now two years away from launch.[1°]

Using the STN display significantly increased production costs. To mitigate expenses, the team
reduced the screen's size, though it was too late in development to shrink the console's overall
dimensions.[!3118] The target price of ¥10,000 was ultimately not met due to the cost of the
display, and the Game Boy would retail for ¥12,500 (equivalent to ¥15,594 in 2024).[19] To
enhance the perceived value of the product, Yamauchi decided to include headphones and four AA
batteries in the box, which cost Nintendo very little but made the Game Boy appear like a better
deal.[10]

Launch and success

On January 17, 1989, Nintendo officially announced the
Game Boy. It launched in Japan on April 21, selling out its
initial production run of 300,000 units within the first two
weeks.[20] By August, sales had reached 720,000 consoles
and 1.9 million games across just four launch titles.l*®] The
Game Boy debuted in North America on July 31, 1989,[2°]
at a retail price of US$89.99 (equivalent to $234 in
2025),121] and backed by a US$20 million marketing
campaign (equivalent to $52 million in 2025) aimed at
making it the must-have, hard-to-find holiday toy.[22](23] =
On its release day, 40,000 units were sold, and within just  Original gray Game Boy
a few weeks, sales reached one million.[201(24]

Learning from one of the NES launch's shortcomings, Okada pushed to offer third-party
developers a development manual and development kit, built by Intelligent Systems, to encourage
software creation for the Game Boy.[81113] Meanwhile, R&D1 developed Super Mario Land as the
console's flagship title,12°] but another game captured the attention of Okada and Yokoi—Tetris.
While a team within R&D1 was porting the Soviet-made puzzle game to the NES, they recognized
its potential for a handheld platform.[*°! Although the Game Boy version of Tetris would not be
ready for the console's Japanese debut, it was completed in time for its North American launch in
July 1989. Henk Rogers, who had acquired the rights to Tetris, convinced Nintendo of America
president Minoru Arakawa to make it the pack-in game with the Game Boy instead of Super Mario
Land, arguing that while Mario primarily appealed to young boys, Tetris would appeal to
everyone.[23] As a result, Tetris was bundled with the Game Boy in every region except Japan.L7]
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Hardware

The Game Boy uses a custom system on a chip (SoC), to
house most of the components, named the DMG-CPU by
Nintendo and the LR35902 by its manufacturer, the Sharp
Corporation.[25]:11

Within the DMG-CPU, the main processor is a Sharp
SM83,[251:15 3 hybrid of the Intel 8080 and Zilog Z80
processors. It combines the seven 8-bit registers of the
8080 (omitting the alternate registers of the Z80) with the
programming syntax and additional bit manipulation
instructions of the Z80. The SM83 also includes new
instructions optimized for operations specific to the Game
Boy's hardware arrangement.[7(26](27] Tt operates at a
clock rate of 4.194304 MHz.[25]:12

The DMG-CPU also incorporates the Picture Processing
Unit, essentially a basic GPU, that renders visuals using an
8 KB bank of Video RAM located on the 'MNeoriginal Game Boy motherboard
motherboard.[281:11 The display is a 2.5-inch (diagonal) (annotated version)

reflective super-twisted nematic (STN) monochrome

liquid-crystal display (LCD), measuring 47 millimeters (1.9 in) wide by 43 millimeters (1.7 in) high
with a resolution of 160 pixels wide by 144 pixels high in a 10:9 aspect ratio.[29] The screen displays
four shades of grey/green.[28]:16

Additionally, the SoC includes a 256 byte "bootstrap" ROML3°] which is used to start up the device,
127 bytes of High RAM that can be accessed faster (similar to a CPU cache), and the Audio
Processing Unit, a programmable sound generator with four channels: a pulse wave generation
channel with frequency and volume variation, a second pulse wave generation channel with only
volume variation, a wave channel that can reproduce any waveform recorded in RAM, and a white
noise channel with volume variation.[281:79131 The motherboard also contains an 8 KB "work
RAM" chip providing storage for general operations.[281:16

The Game Boy's physical controls include a D-pad (directional pad), four action buttons (labeled
'A', 'B', 'SELECT'", 'START"), a sliding power switch with a cartridge lock to prevent accidental
removal, along with volume and contrast dials on either side of the device.[32]

The original Game Boy was powered internally by four AA batteries.[33] For extended use, an
optional AC adapter or rechargeable battery pack can be connected via a coaxial power connector
on the left side.[34] The right side also has a Game Link Cablel®} port for connecting to up to four
Game Boy devices for multiplayer games or data transfer.[30] For sound output, the Game Boy
includes a single monaural speaker and a 3.5 mm headphone jack that offered stereo sound.!37]

Revisions

The Game Boy remained a strong seller throughout the 1990s, driven by popular releases like
Pokémon, which kept demand high. Around 1992, Game Boy sold around 10 million!38! copies.
However, its continued success presented a challenge for Nintendo: while the hardware was aging,
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the company was reluctant to replace it due to its strong sales.

At a press conference in San Francisco on March 14, 1994, Peter Main,
Nintendo's vice president of marketing, answered queries about when
Nintendo was coming out with a color handheld system by stating that sales
of the Game Boy were strong enough that it had decided to hold off on
developing a successor handheld for the near future.[39] Instead, Nintendo
would introduce several updates over the following years to extend the

system's relevance.!”]

Play It Loud! Clear "Play It

. Loud!" edition
The first update to the Game Boy's hardware design came on March 20, 1995,

nearly six years after the console was first released, when Nintendo

introduced various colored cases as part of the "Play It Loud!" campaign,4°! known in Japan as
Game Boy Bros.[141] This revision was purely cosmetic, with consoles available in red, yellow,
green, blue, black, white, and transparent; with screens featuring a bezel in a darker shade of gray
compared to the original model.

Game Boy Pocket

A major revision to the Game Boy came in 1996 with the introduction of the [ zAME BOY e
Game Boy Pocket, a slimmed-down unit that required just two smaller AAA
batteries, albeit at the expense of providing just 10 hours of gameplay.[42]
The other major change was that the screen was changed to a much-
improved film compensated super-twisted nematic (FSTN) LCD with a larger
viewable area. The screen's visibility and pixel response-time had been
improved, mostly eliminating ghosting.13] Additionally, the film
compensation layer produced a true black-and-white display, rather than the
green hues of the original Game Boy.[44] The Pocket also has a smaller Game
Link Cable port, which requires an adapter to link with the original Game
Boy. This smaller port design would be used on all subsequent Game Boy models.[45] Internally,
the Game Boy Pocket had a new SoC, the CPU MGB, which moved the Video RAM from the
motherboard to the SoC.[461l47]

The Game Boy Pocket launched in Japan on July 20, 1996, and in North America on September 2,
1996, for US$69.99 (equivalent to $144 in 2025).[48] The Game Boy Pocket helped to revitalize
hardware sales and its release was ultimately well-timed as it coincided with the massively
successful launch of Pokémon in Japan, which further fueled Game Boy sales.l”) Reviewers praised
the device's compact size and improved display,[431149] though some critics dismissed it as a minor
upgrade with the Los Angeles Times remarking that Nintendo was, "repacking the same old black-
and-white stuff and selling it as new".I5%] The device also faced criticism for its relatively short 10-
hour battery life and the absence of a power LED, which had been used in previous models to
indicate battery strength.[511(52]

In early 1997, a revision was released featuring the return of the power LED, a broader range of
case colors (red, green, yellow, black, gold metal, clear, and blue, in addition to the launch silver),
and a price drop to US$54.95 (equivalent to $110 in 2025).[51] By mid-1998, just before the launch
of the Game Boy Color, the price had dropped further to US$49.95 (equivalent to $99 in 2025).[53]
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Game Boy Light

The Game Boy Light, released exclusively in Japan on April 14, 1998, |cAMEBOY LIGHT
retained all of the Pocket's improvements, including a more compact design
and clearer FSTN LCD screen, while introducing several enhancements of its
own. The most notable addition was an electroluminescent backlight,
enabling gameplay in low-light conditions for the first time without external
accessories. The backlight emitted a blue-green glow, similar to the
illumination used in digital wristwatches at the time. To address the criticism
of the Pocket's battery life, the Game Boy Light used two AA batteries with
greater capacity, offering approximately 12 hours of gameplay with the
backlight on and up to 20 hours with it off. These upgrades resulted in a
slightly larger and heavier form factor compared to the Game Boy Pocket, though it remained
significantly smaller and lighter than the original Game Boy. The Game Boy Light was available in

gold and silver color variants and launched at a retail price of ¥6,800 (equivalent to ¥7,502 in
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Technical specifications

Height
Width
Depth

Weight

Display
Screen size
(playable)®]

Resolution

Refresh rate
Color support

System on a
chip (SoC)

CPU

Memory

Power

Battery life

Sound

/10

Controls

Game Boy!2°15%]
148 mm (57 in)
90 mm (3% in)
32 mm (1 in)
220 g (7.8 0z)

2.5-inch reflective super-twisted
nematic (STN) liquid-crystal display

(LCD)

45.5 x 41.5 mm (1%, x 1% in)

Game Boy Pocket[®%]
127.6 mm (5 in)
77.6 mm (3in)
25.3 mm (1in)
1259 (4.4 02)

2.5-inch reflective film
compensated STN (FSTN)
LCD

47.5 % 42.5 mm
(1% x 1% in)

160 (w) x 144 (h) pixels (10:9 aspect ratio)

59.727500569606 HzP7]

2-bit, four shades of green:

Nintendo DMG-CPU
(Sharp LR35902)

Game Boy Light
135 mm (5% in)
80 mm (34 in)
27 mm (1% in)
138 g (4.9 02)

2.5-inch FSTN LCD with
electroluminescent
backlight

47 x 42 mm (17 x 1% in)

2-bit, four shades of grey: |

[0x1fox2]ox3|

Nintendo CPU MGB

Sharp SM83 (custom Intel 8080/Zilog Z80 hybrid, 8-bit) @ 4.194304 MHz

On SoC: 256 B ROM,

127 B High RAM, 128 B Audio RAM,
1.12KB object attribute RAM

Internal: 8 KB RAM,
8 KB Video RAM

On SoC: 256 B ROM, 127 B High RAM,
8 KB Video RAM, 128 B Audio RAM,

1.12KB object attribute RAM

Internal: 8 KB RAM

External: (in the game cartridge) up to 1 MB ROM, up to 128 KB RAM

Consumption: 70-80 mA
Internal: 4 x AA batteries

External: 0.7 W at 6 V DC from

3.5 mm x 1.35 mm coaxial
connector

Up to 30 hours

Consumption: 80-90 mA

Internal: 2 x AAA batteries

External: 0.7 W at 3V DC
from 2.35 mm x 0.75 mm
coaxial connector

Up to 10 hours

Channels: 2 pulse wave, 1 wave, 1 noise
Outputs: Built-in mono speaker, stereo 3.5mm headphone jack

Game Link Cable (8 kbit/s between up to 4 devices

Game Boy Game Pak slot

4-way D-pad

Four action buttons (A, B, Start, Select)

Volume potentiometer
Contrast potentiometer
Power switch

)i28]:28

Internal: 2 x AA batteries

External: 0.6 Wat3V DC
from 2.35 mm x 0.75 mm
coaxial connector

Up to 20 hours (backlight
off)

Up to 12 hours (backlight
on)
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Games

More than 1,000 games were released for the Game Boy, excluding
cancelled and unlicensed games.[58] Additionally, more than 300
games developed for the Game Boy Color were backward :
compatible with the monochrome Game Boy models.[591160] / =

Games are stored on cartridges called the Game Boy Game Pak, /

using read-only memory (ROM) chips. Initially, due to the

limitations of the 8-bit architecture of the device, ROM size was \
limited to 32 KB. However, Nintendo overcame this limitation with

a Memory Bank Controller (MBC) inside the cartridge. This chip
sits between the processor and the ROM chips. The CPU can only
access 32 KB at a time, but the MBC can switch between several
banks of 32 KB ROM. Using this technology, Nintendo created
Game Boy games that used up to 1 megabyte of ROM. Game Paks could also provide additional
functionality to the Game Boy system. Some cartridges included up to 128 KB of RAM to increase
performance, which could also be battery-backed to save progress when the handheld was off, real-
time clock chips could keep track of time even when the device was off and Rumble Pak cartridges
added vibration feedback to enhance gameplay.[281:2991461(61]

The standard gray Game Boy
Game Pak

The top-selling franchise for the Game Boy were Pokémon Red, Blue, and Yellow, the first
installments of the Pokémon video game series, which sold more than 46 million copies.l02163] The
best-selling single game was Tetris, with more than 35 million copies shipped, it was a pack-in
game included with the purchase of many original Game Boy devices.[641(65]

Beyond the platform's official titles, as of 2025, an active online community continues to create
new games for the Game Boy and Game Boy Color through tools like GB Studio, a free and user-
friendly game-building engine that simplifies the process compared to manual coding.[®®]

Launch titles

When the Game Boy launched in Japan in April 1989, it featured four launch titles: Alleyway (a
Breakout clone), Baseball (a port of the NES game), Super Mario Land (an adaptation of the
Mario franchise for the handheld format) and Yakuman (a Japanese mahjong game).[°7] When the
console debuted in North America, two additional launch titles were added: Tetris and Tennis
(another NES port), while Yakuman never saw a wide international release.[681169]

Reception

Critical reception

Though it was less technically advanced than the Game Gear, Atari Lynx, NEC TurboExpress and
other competitors, notably by not supporting color, the Game Boy's lower price along with longer
battery life made it a success.[70171]
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The console received mixed reviews from critics. In a 1997 year-end
review, a team of four Electronic Gaming Monthly editors gave the
Game Boy scores of 7.5, 7.0, 8.0, and 2.0. The reviewer who
contributed the 2.0 panned the system due to its monochrome
display and motion blur, while his three co-reviewers praised its
long battery life and strong games library, as well as the sleek,
conveniently sized design of the new Game Boy Pocket model.[72]

Sales

The Game Boy launched in Japan on April 21, 1989, with an initial
shipment of 300,000 units, which sold out within two weeks.[2%] In
the United States, 40,000 units were sold on its release day, July
31, 1989, and sales reached one million within weeks.[20]1[24] By o .

: ) original Game Boy was its lack
1995, Nintendo of America reported that 46% of Game Boy players . _ backlight, prompting third-
were female, a higher proportion than for the Nintendo  party accessories to make play
Entertainment System (29%) and Super Nintendo Entertainment possible in low-light conditions.
System (14%).173]

One common criticism of the

Before the introduction of the Game Boy Color, over 59.89 million units of the various
monochrome Game Boy models had been sold worldwide as of 30 September 1997.174] Nintendo
subsequently reported only combined sales figures for the Game Boy and Game Boy Color. By the
time of the system's discontinuation in 2003, the monochrome Game Boy models and the Game
Boy Color had sold a combined total of 118.69 million units globally: 32.47 million in Japan,
44.06 million in the Americas, and 42.16 million in other regions.[75]

At the time of its discontinuation, the Game Boy line was the best-selling game console of all time.
It was later surpassed by the Nintendo DS, PlayStation 2, and Nintendo Switch, making it the
fourth-best-selling console as of 2025.176]

By 1997, the Game Boy and Game Boy Pocket had sold over 64 million units worldwide. Combined
lifetime sales of the Game Boy and Game Boy Color models reached approximately 118.69 million
units worldwide by the time of discontinuation.

Cultural legacy

Beyond its commercial success, the Game Boy has had a lasting cultural impact. It helped
popularize handheld gaming through an affordable, durable design that brought video games into
daily life. The system is frequently cited in retrospectives as a gateway to gaming for a generation
of players.[77]

Smithsonian Magazine describes the Game Boy as a permanent fixture of American cultural
history, citing its economic significance and enduring appeal.[78] Reflections in The Guardian
characterize it as "a portal to other magical worlds",[77] with players recalling formative gaming
experiences.[79]

An original 1989 Game Boy is on display at the Smithsonian's National Museum of American
History as part of the "American Enterprise” exhibition, alongside early mobile devices.[78] It is
also featured in the Nintendo Museum in Kyoto, Japan.[89] In 2009, the Game Boy was inducted
into the U.S. National Toy Hall of Fame.[81]
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The Game Boy has become a staple within the chiptune scene as hardware for composing music
through homebrew music trackers such as Little Sound DJ and Nanoloop.[821183184]1[851[86](87]

Lego created a set based on the Game Boy in partnership with Nintendo. The set came out October
[88]
2025.

Notes

1. Japanese: 7 — 7R — A, Hepburn: Gému B6i

2. Japanese: N 7= AT DK B ZE, Hepburn: Kareta Gijutsu no Suihei Shiko

3. The Game Link Cable port was also called the Video Link cable and extension connector in
early Owner's Manuals.[3°!

4. Japanese: 7 — LR—A 7 7% —X Hepburn: GEmu B6i Burazazu
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Game Gear

The Game Gear!?! is a handheld game console
developed and marketed by Sega. It was released in
Japan on October 6, 1990, in North America and
Europe in April 1991, and in Australia in 1992. The
Game Gear was Sega's first handheld console and
competed with Nintendo's Game Boy, Atari's Lynx,
and NEC's TurboExpress in the fourth generation of
video game consoles.

Sega rushed the 8-bit Game Gear to market to
compete with the Game Boy. It shares much of its
hardware with the Master System, and can play
Master System games with an adapter. Its hardware
is superior to the Game Boy's, with a full-color
backlit screen and a Z80 CPU. However, it resulted
in a much shorter battery life, running for three to
five hours on six AA batteries. Sega based the
landscape design on the Sega Genesis controller and
sought to repeat the Genesis's success by positioning
the Game Gear as a more mature and attractive
alternative to the Game Boy.

The Game Gear received praise for its hardware, but
criticism for its short battery life, large size, and
weak support from Sega. Its game library—which
includes many ports of Master System games—and
price point gave it an edge over the Atari Lynx and
TurboExpress, but it was unable to -effectively
compete with the Game Boy. Sega canceled plans for
a 16-bit successor and reduced Game Gear support
to prioritize its home consoles. It sold around 14
million units in its lifetime.l5]  Majesco
Entertainment rereleased the Game Gear as a budget
system between 2000 and 2002, under license from
Sega.

History

Developed as codename "Project Mercury",!®] the
Game Gear was launched in Japan on October 6,
1990,[7] in North America and Europe in 1991, and in
Australia in 1992.1%] Originally retailing at ¥19,800
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price
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CPU
Memory
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Graphics

Sound

Sega
Handheld video game

console

Fourth

JP: October 6, 1990
NA/EU: April 199101

AU: 1992

¥19,800 (equivalent to
¥24,000 in 2024)
US$149.99 (equivalent to
$350 in 2025)2

£99.99 (equivalent to £230 in
2025)

NA: 2002 (Majesco
Entertainment)2!

Around 14 million

ROM cartridge

Zilog Z80 @ 3.5 MHz

8 KB RAM, 16 KB VRAM

3.2 in (81 mm) backlit LCD,
160 x 144 px

4,096-color palette, 32 colors
on-screen

SN76489
Mono speaker

Headphone jack
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ind apan,[7] US$149.99 (equivalent to $400 in 2025) ' Power 6 x AA batteries (3 to 5

in North America, and £99.99 in the United hours)
Kingdom,[®! the Game Gear was developed t0 | pimensions 210 x 113 x 38 mm
compete with the Game Boy, which Nintendo had (8.3x4.4x1.5in)

released in 1989.[8] The decision to make a handheld
console was made by Sega's CEO Hayao Nakayama
and the name was chosen by newly appointed Sega
of America CEO Michael Katz. Both Sega's chairman
Isao Okawa and cofounder David Rosen approved of
the name. The console had been designed as a portable version of the Master System, with more
powerful features than the Game Boy, including a full-color screen instead of monochromatic.t9!
According to former Sega console hardware research and development head Hideki Sato, Sega saw
the Game Boy's black and white screen as "a challenge to make our own color handheld

system".[10]

Best-selling Sonic the Hedgehog 2
game (400,000)4]

Successor Genesis Nomad

To improve upon the design of its competition, Sega modeled the Game Gear with a similar shape
to a Genesis controller, intending the curved surfaces and greater length to be more comfortable to
hold than the Game Boy.[*!] The console's mass was carefully considered from the beginning of the
development, aiming for a total mass between that of the Game Boy and the Atari Lynx, another
full-color screen competing product.° Game Gear can use the Master Gear adaptor to play games
from the similar Master System.!*2] The original Game Gear pack-in game was Columns, which is
similar to Tetris which was bundled with the Game Boy at launch.®

With a late start into the handheld console market, Sega
rushed to get the Game Gear into stores quickly,[*3] having
lagged behind Nintendo in sales without a handheld on the
market.['] To simplify development, Sega based the Game
Gear hardware on the Master System, with a much larger
4,096 color palette compared to the Master System's 64
colors.[®] Part of the intention was easy conversion of
Master System games. The Game Gear's stronger hardware =~ Game Gear displaying the Sega
impacted its battery life, running for three to five hours on  frademarkin color

six AA batteries, falling short of the Game Boy, which could

run for more than 30 hours on four AA batteries.['] Tts

quick launch in Japan sold 40,000 units in its first two days, 90,000 within a month, and more
than 600,000 back orders. According to Sega of America marketing director Robert Botch, "there
is clearly a need for a quality portable system that provides features other systems have failed to
deliver. This means easy-to-view, full-color graphics and exciting quality games that appeal to all
ages."L6]

Release and marketing

Before the Game Gear's launch in 1990, the 16-bit Genesis had been successfully marketed as a
"more mature" option for players, and this was repeated against the Game Boy. Sega's marketing in
Japan did not take this approach, instead opting for advertisements with Japanese women
featuring the handheld, but Sega's worldwide advertising prominently positioned the Game Gear
as the "cooler" alternative to the Game Boy.l


https://en.wikipedia.org/wiki/AA_batteries
https://en.wikipedia.org/wiki/List_of_best-selling_video_games
https://en.wikipedia.org/wiki/List_of_best-selling_video_games
https://en.wikipedia.org/wiki/Sonic_the_Hedgehog_2_(8-bit_video_game)
https://en.wikipedia.org/wiki/Genesis_Nomad
https://en.wikipedia.org/wiki/File:Sega_GameGear_003.jpg
https://en.wikipedia.org/wiki/File:Sega_GameGear_003.jpg
https://en.wikipedia.org/wiki/Sega
https://en.wikipedia.org/wiki/Pound_sterling
https://en.wikipedia.org/wiki/Game_Boy
https://en.wikipedia.org/wiki/Nintendo
https://en.wikipedia.org/wiki/Hayao_Nakayama
https://en.wikipedia.org/wiki/Isao_Okawa
https://en.wikipedia.org/wiki/David_Rosen_(businessman)
https://en.wikipedia.org/wiki/Master_System
https://en.wikipedia.org/wiki/Monochromatic
https://en.wikipedia.org/wiki/Sega_Genesis#Peripherals
https://en.wikipedia.org/wiki/Atari_Lynx
https://en.wikipedia.org/wiki/Columns_(video_game)
https://en.wikipedia.org/wiki/Tetris_(Game_Boy)
https://en.wikipedia.org/wiki/Palette_(computing)
https://en.wikipedia.org/wiki/AA_batteries
https://en.wikipedia.org/wiki/16-bit
https://en.wikipedia.org/wiki/Sega_Genesis
https://en.wikipedia.org/wiki/Cool_(aesthetic)

In North America, marketing for the Game Gear included side-by-side comparisons against the
Game Boy which likened Game Boy players to the obese and uneducated. Most of these
advertisements feature the "Sega Scream" with a person yelling the name. One Sega advertisement
in early 1994, which contained a dog looking between the two consoles, features the quote, "If you
were color blind and had an IQ of less than 12, then you wouldn't mind which portable you
had."[!!] Such advertising drew criticism from Nintendo, who sought to have protests organized
against Sega for insulting disabled people. Sega of America president Tom Kalinske responded that
Nintendo "should spend more time improving their products and marketing rather than working
on behind-the-scenes coercive activities". Ultimately, this debate would have little impact on sales
for the Game Gear.!3]

Europe and Australia were the last regions to receive the Game Gear. Due to delays, some
importers paid up to £200 per system. Upon launch in Europe, video game distributor Virgin
Mastertronic unveiled the price as £99.99, positioning it as being more expensive than the Game
Boy, but less expensive than the also full-color Atari Lynx.[®] Marketing in the United Kingdom
included the slogan, "To be this good takes Sega", and advertisements with a biker." In the
United Kingdom, the Game Gear had a 16% share of the handheld market in January 1992,
increasing to 40% by December 1992.[14]

Decline

Sega reduced support for the Game Gear in favor of home consoles. The successful Genesis yielded
two major peripherals, the Sega CD and the 32X. The 32-bit Saturn console was launched in
1994.16] Though selling 10.62 million units by March 1996 (including 1.78 million in J apan),[15] the
Game Gear was never able to match the success of its main rival, the Game Boy, with ten times the
sales.[9] Sales of the Game Gear were further hurt by Nintendo's release of the smaller Game Boy
Pocket, running on two AAA batteries.l!]

Plans for a 16-bit fifth generation direct successor to the Game Gear were canceled, leaving only
the Genesis Nomad, a portable version of the Genesis.[10] Moreover, the Nomad was intended to
supplement the Game Gear rather than replace it; in press coverage leading up to the Nomad's
release, Sega representatives said the company was not discontinuing the Game Gear in favor of
the Nomad, and that "we believe the two can co-exist"."7] Though the Nomad had been released in
1995, Sega did not officially end support for the Game Gear until 1996 in Japan, and 1997
worldwide.'

Though the system was originally discontinued in 1997, third-party publisher Majesco
Entertainment released a version of the Game Gear at US$30 (equivalent to $60 in 2025), with
$15 games in 2000 under license from Sega. New games were released, such as a port of Super
Battletank. This machine is compatible with all previous Game Gear games,!9) but incompatible
with the TV Tuner and some Master System adaptors.[®] The system and its re-released games
were sold throughout 2000 and 2001 but were discontinued the following year.[3]1181191(20] Gyer
ten years later, on March 2, 2011, Nintendo announced that its 3DS Virtual Console service on the
Nintendo eShop would feature Game Gear games.[2!]
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Technical specifications

Much of the Game Gear's internal hardware is derived
from the Master System, as the handheld was designed to
be compatible with that system's library of games. It shares
the same Zilog Z80 CPU,[22] an 8-bit processor clocked at
3.5 MHz, and the Texas Instruments SN76489 sound chip,
a programmable sound generator. The chip generated
stereo sound, audible using headphones as the device only
included a single monaural speaker. The system also
contains 8 KB of RAM and 16 KB of video RAM.

The Game Gear measures 210 millimeters (8.3 in) wide,

Game Gear motherboard

113 mm (4.4 in) high, 38 mm (1.5 in) deep,[22] and was designed to be played horizontally.[9] At the
center of the device is a color liquid-crystal display that measures 3.2 inches (81 mm) diagonally
and is able to display up to 32 simultaneous colors from a total palette of 4,096,181 with a frame
rate of about 60 Hz! with 160 x 144 non-square pixels.[®ll7] The screen is backlit for low light

using a small cold cathode fluorescent lamp tube.

The Game Gear is powered by six AA batteries which provide an approximate battery life of 3 to 5
hours. This was a source of significant criticism from reviewers.'! In response, Sega released two
types of external rechargeable battery packs, intended to lengthen play time and reduce consumer

cost.[81[24]

Available accessories included a TV Tuner with a whip
antenna for the cartridge slot, to become a handheld
television. Released at £74.99 (equivalent to US$130), the
add-on was expensive but unique for collectors and
contributed to the system's popularity.[®] The Super Wide
Gear magnifies the screen. The Car Gear adapter plugs into
cigarette lighters to power the system while traveling, and
the Gear to Gear Cable (VS Cable in Japan) establishes a
data connection between two Game Gear systems using the
same multiplayer game.!8] Master Gear enables the Game
Gear to play Master System games.[25]

Game Gear model variations include several colors,
including a blue "sports" variation in North America
bundled with World Series Baseball '95 or The Lion

King.!1®] A white version was bundled with a TV tuner.

A Game Gear with TV Tuner

Other versions include a red Coca-Cola theme bundled with Coca-Cola Kid, and the Kids Gear

Japan-only variation for children.[”]
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Game library

Over 300 total Game Gear games were released,!”! with six titles available
at launch. Prices for game cartridges initially ranged from $24.99 to $29.99
in the United States. The casings are molded black plastic with a rounded
front to aid in removal.l¥] Games include Sonic the Hedgehog, The GG
Shinobi, Space Harrier,/9) and Land of Illusion Starring Mickey Mouse,
which was considered the best game for the system by GamesRadar+.[26]
Later games included entries in franchises that had originated on the
successful 16-bit Genesis..Z] Much of the Game Gear's library consists of
Master System ports. Because of the landscape orientation of the Game
Gear's screen and the similarities to Master System hardware, it was easy
for developers to port Master System games to the Game Gear.L0!]

A standard Game
Gear cartridge

Because of Nintendo's control over the console video game market, few third-party developers
were available to create games for Sega's systems. This contributed to the many ports from Master
System. Likewise, because of this, much of the Game Gear library is unique among handhelds,
pulling sales away from the Atari Lynx and NEC TurboExpress and helping to establish the Game
Gear's market position.[0)23] However, the Game Boy's library includes over 1000 individual
games.['] Several Game Gear games were released years later on the Nintendo 3DS's Virtual
Console service on the Nintendo eShop.[271(28] The emulator for the Virtual Console releases was
handled by M2.[29]

Game Gear Micro

On June 3, 2020, as part of the company's 60th anniversary, Sega revealed the Game Gear Microl!
dedicated console. The Micro was released in Japan on October 6, 2020, through Japanese
storefronts in four different versions, varying in color and the game selection, with each containing
four separate Game Gear games. Each unit otherwise is the same size, measuring 80 mm x 43 mm
x 20 mm (3.15 in x 1.69 in x 0.79 in) with a 29 mm (1.1 in) display, and is powered by 2 AAA
batteries or through a separate USB charger. Each unit also includes a headphone jack. A
magnifying accessory modeled after the original system's Big Window accessory was included with
preorders.[3°131 A gpecial version of the device (published by M2 and licensed by Sega) was being
shipped with a limited edition of Aleste Collection in December 2020. This version includes a
newly developed Game Gear title G.G. Aleste 3 as well as four other Aleste titles.[32]

Reception

Game Gear surpassed the Atari Lynx and NEC TurboExpress, but lagged far behind the Game Boy
in the handheld marketplace. Retrospective reception to the Game Gear is mixed. In 2008,
GamePro listed the Game Gear as 10th on its list of the "10 Worst-Selling Handhelds of All Time"
and criticized aspects of the implementation of its technology, but also stated that the Game Gear
could be considered a commercial success at nearly 11 million units sold. According to GamePro
reviewer Blake Snow, "Unlike the Game Boy, the Game Gear rocked the landscape holding
position, making it less cramped for human beings with two hands to hold. And even though the
Game Gear could be considered a success, its bulky frame, relative high price, constant
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consumption of AA batteries, and a lack of appealing games ultimately kept Sega from releasing a
true successor."l33] In speaking with Famitsu DC for its November 1998 issue, Sato stated that the
Game Gear achieved "a respectable chunk of market share" since overall "about 14 million
systems" were sold, but that "Nintendo's Game Boy was such a runaway success, and had gobbled
up so much of the market, that our success was still seen as a failure, which I think is a shame."[10]
GamesRadar+ offered some praise for the system and its library, stating: "With its 8-bit processor
and bright color screen, it was basically the Sega Master System in your hands. How many
batteries did we suck dry playing Sonic, Madden and Road Rash on the bus or in the car, or in the
dark when we were supposed to be sleeping? You couldn't do that on a Game Boy!"[26] By contrast,
IGN reviewer Levi Buchanan opined that the Game Gear's biggest fault was its game library when
compared to the Game Boy, stating: "the software was completely lacking compared to its chief
rival, which was bathed in quality games. It didn't matter that the Game Gear was more powerful.
The color screen did not reverse any fortunes. Content and innovation beat out technology, a
formula that Nintendo is using right now with the continued ascendance of the DS and Wii."
Buchanan praised some of the library: "Some of those Master System tweaks were very good
games, and fun is resilient against time."!9 Retro Gamer praised Sega's accomplishment in
surviving against the competition of Nintendo in the handheld console market with the Game
Gear, noting that "for all the handhelds that have gone up against the might of Nintendo and
ultimately lost out, Sega's Game Gear managed to last the longest, only outdone in sales by the
Sony PSP. For its fans, it will remain a piece of classic gaming hardware whose legacy lives on
forever."L0]

See also

@® Japan portal

-u-{ = Video games portal

! 1990s portal

= Watara Supervision
= Gamate

Notes

a. Japanese: 7 — A ¥ 7, Hepburn: Gému Gia
b. The exact frame rate was 59.922751013551 Hz[23!
c. 7 —LF7 0, Gému gia mikuro
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TurboExpress

The TurboExpress is an 8-bit handheld game
console by NEC Home Electronics, released in late
1990 in Japan and the United States, branded as the
PC Engine GT in Japan and TurboExpress
Handheld Entertainment System in the U.S. It
is essentially a portable version of the TurboGrafx-16
home console that came out one to three years
earlier. Its launch price in Japan was ¥44,800 and
US$249.99 (equivalent to $620 in 2025) in the U.S.

The TurboExpress was technically advanced for the
time, able to play all the TurboGrafx-16's HuCard
games, featuring a backlit, active-matrix color LCD
screen, and optional TV tuner.!3!

The TurboExpress primarily competed with
Nintendo's Game Boy, Sega's Game Gear, and the
Atari Lynx. With 1.5 million units sold, far behind its
two main competitors, NEC failed to gain significant
sales or market share in the handheld market.[4]

History

The TurboExpress's codename was Game Tank. A
working prototype was revealed in the April 1990
issue of VG&CE.I3] It was eventually released in
December 1990 in both Japan and the U.S. Its price
in the U.S. was briefly raised to $299.99 in March
1991 due to higher costs of the display,!® before
dropping back to its launch price of $249.99, and
lowering the price again to $199.99 in 1992.

Regardless of its technical advantages upon its
release, the TurboExpress was not widely recognized
or adopted by consumers.l”] In addition to NEC's
marketing issues, the handheld was initially released
for $249.99, significantly higher than popular
competitors. Because of this price tag, it was labeled
as the "Rolls-Royce of handheld systems".[8] On the
other hand, the ability to run the same software as its
console counterpart meant that additional portable

TurboExpress/PC Engine GT

lurboEspress

Handheld Entertainment System

TurboExpress handheld
Also known as HES-EXP-01

Manufacturer
Type
Generation

Released

Introductory
price
Discontinued
Units sold
Media

CPU

Memory

NEC Home Electronics
Handheld game console
Fourth

JP: December 1, 19901"]
NA: December 1990

$249.99, ¥44,800

NA: 1994[2]

1.5 million units
HuCard

HuC6280 @ 7.16 MHz or
1.79 MHz

8 KB RAM
64 KB VRAM
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system specific software did not have to be | Display 2.6 in. TFT active matrix

purchased if already owning the console, resulting in backlit LCD, 336x221 pixels,
a (oftentimes substantial) cost savings. 512 color palette, 481 colors
on-screen
Graphics 2x HUuC6270A VDC
Hardware Sound HuC6280, 6-channel

wavetable synthesis and
PCM playback, monophonic
speaker, 3.5mm stereo output
jack

Connectivity  TurboLink

Power 6 AA batteries or 6 volt AC
adapter
Related TurboGrafx-16

The screen is sized 66 mm (2.6 in.), the same as the
original Game Boy. It can display 64 sprites at once, 16 per
scanline, in up to 481 colors from a palette of 512. It has 8
kilobytes of RAM, and it runs a HuC6280 CPU at 1.79 or
7.16 MHz, same as TurboGrafx-16.

The TurboExpress had a backlit display. Handheld market
leader Nintendo did not have a backlit handheld until the
release of the Game Boy Light in 1998. Its keypad layout is
similar to that of the original Game Boy, with the unique addition of two "turbo switches" that
engage two levels of high-speed controller button re-triggering to assist the player.

The PC Engine GT

Due to a problem with faulty capacitors (an industry-wide issue in the early 1990s), sound failure is
a frequent problem with the TurboExpress, sometimes even in new systems.!9 The screen used in
the TurboExpress was another source for problems, though it was state of the art when it was
released. The LCD technology used was still fairly new and the rate of pixel failure was very high.
Brand-new TurboExpress systems often had several bad pixels. Text is also difficult or impossible
to read in certain circumstances, as many times fonts were written to be seen on a television
screen, not on a small LCD screen. As a result, certain RPGs and adventure games can be difficult
to play on the unit.

The TurboExpress plays the same game cartridges as the TurboGrafx-16 home console.[*°] Some
TurboGrafx-16 HuCards save game data to the internal memory of the TurboGrafx-CD unit,
TurboDuo, or TurboBooster Plus (a peripheral for the core TG-16 console). The TurboExpress
lacks this internal memory and, as a result, is not capable of saving in this manner. Most games
provide a password save mechanism as an alternative.

The battery life is about three hours for 6 AA batteries. This is also a problem for other color and
backlit or sidelit handhelds of the time, such as the Game Gear at 5—6 hours, the Sega Nomad at 2—
3 hours, and the Atari Lynx at more than 4 hours. Nintendo's Game Boy had a 12- to 40-hour
lifespan on 4 AA batteries.
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Specifications

= CPU: HuC6280

= CPU speed: 7.16 MHz or 1.79 MHz (switchable in software)
= Resolution: 400x270 pixels

= Color palette: 512 colors; 9-bit RGB

= Max simultaneous colors: 481 on screen

= Max sprites: 64

= Audio: 6-voice wavetable synthesis

TurboLink

The TurboLink allows two-player play. Falcon, a flight
simulator, includes "head-to-head" dogfight and
cooperative modes that can only be accessed via
TurboLink.['2l This technology was also used for
Bomberman '93 Com-Link multiplayer. Although it was
released after the TurboExpress launch, very few TG-16
games offer co-op play modes especially designed with the
TurboExpress in mind.

TurboVision The TurboLink cable

TurboVision is a TV tuner adapter for the TurboExpress
converting the TurboExpress into a handheld television.!*°]

The accessory was available at launch for US$100 (equivalent to
$250 in 2025).12] Tt allowed a player to either watch television, or
go back to playing games with the flip of a switch; in other words,
one may use the TurboExpress as a video monitor. It includes an
RCA audio/video input for external composite video signals. Due to
the widespread adoption of digital television and the HDTV
standard, however, the adapter will no longer function as a
television in most places due to the lack of any HDTV digital
processing circuitry (the tuner can only process an analog signal for
television). Due to this limitation, the TV tuner adapter is now
relegated to a collectible for most people, although its RCA
audio/video input function will still be operational (albeit limited
with its low screen resolution).

Reception

The TurboVision TV tuner

Computer Gaming World favorably compared TurboExpress to the Game Boy, but stated that the
NEC handheld "gobbles power like crazy ... almost forcing players to immediately purchase an AC
adapter”". The magazine nonetheless praised its compatibility with TurboGrafx games, and

concluded, "to see this machine in action is to fall in love with it".[3]
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Entertainment Weekly praised the new 16 bit computer architecture of the system and the
graphics of the games, but warned that the small screen is a downgrade for those used to playing
the games on a big screen.11!

See also

TurboGrafx-16
TurboGrafx-16 Mini, a home video game console with a TurboExpress display option.
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Atari Lynx

The Atari Lynx is a fourth-generation handheld
game console released by Atari Corporation in
September 1989 in North America and 1990 in
Europe and Japan. It was the first handheld game
console with a color liquid-crystal display. Powered
by a 4 MHz 65Co2 8-bit CPU and a custom 16-bit
blitter, the Lynx was more advanced than Nintendo's
monochrome Game Boy, released five months
earlier. It also competed with Sega's Game Gear and
NEC's TurboExpress, released the following year.

The system was developed at Epyx by two former
designers of the Amiga personal computers. The
project was called the Handy Game or simply
Handy. In 1991, Atari replaced the Lynx with a
smaller model internally referred to as the Lynx II.
Atari published a total of 73 games for the Lynx
before it was discontinued in 1995.

History

The Lynx system was originally developed by Epyx
as the Handy Game. In 1986, two former Amiga
designers, RJ Mical and Dave Needle, had been
asked by a former manager at Amiga, Dave Morse, to
design a portable gaming system.[3114] Morse now
worked at Epyx, a game software company with a
recent string of hit games. Morse's son had asked
him if he could make a portable gaming system,
prompting a meeting with Mical and Needle to
discuss the idea. Morse convinced Mical and Needle
and they were hired by Epyx to be a part of the
design team.[3] Planning and design of the console
began in 1986 and was completed in 1987.15] Epyx
first showed the Handy system at the Winter
Consumer Electronics Show (CES) in January
1989.131 Facing financial difficulties, Epyx sought
partners. Nintendo, Sega, and other companies

Atari Lynx

Developer
Manufacturer
Type
Generation
Released
Lifespan

Introductory
price

Discontinued
Units sold
Media

CPU

Memory
Display

Graphics

Sound

Best-selling
game

Atari Lynx |

Epyx

Atari Corporation
Handheld game console
Fourth

September 1, 1989
1989-1995

US$179.99 (equivalent to
$470 in 2025)[1]

1995
2 million[?
ROM cartridge

"Mikey" (VLSI VL65NCO02 8-bit
CPU + Sound processor +
LCD driver)

64 KB RAM

Backlit 3.5" color LCD; 160 x
102 standard resolution
(16,320 addressable pixels)

"Suzy" (16-bit custom CMOS)

4 channels, 8-bit DAC or PSG
sound

RoadBlasters

declined, but Atari and Epyx eventually agreed that Atari would handle production and marketing,
and Epyx would handle software development. Epyx declared bankruptcy by the end of the year, so
Atari essentially owned the entire project. Both Atari and others had to purchase Amigas from
Atari arch-rival Commodore in order to develop Lynx software.[®]
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The Handy was designed to run games from the cartridge format, and the game data must be
copied from ROM to RAM before it can be used. Thus, less RAM is then available and each game's
initial loading is slow.[”] There are trace remnants of a cassette tape interface physically capable of
being programmed to read a tape. Lynx developers have noted that "there is still reference of the
tape and some hardware addresses"!®] and an updated vintage Epyx manual describes the bare
existence of what could be utilized for tape support.[91:¢h-2:8 A 2009 retrospective interview with
Mical clarifies that there is no truth to some early reports claiming that games were loaded from
tape, and elaborates, "We did think about hard disk a little."[©]

The networking system was originally developed to run over infrared links and codenamed
RedEye.["!] This was changed to a cable-based networking system before the final release as the
infrared beam was too easily interrupted when players walked through the beam, according to
Peter Engelbrite. Engelbrite developed the first recordable eight-player co-op game, and the only
eight-player game for the Lynx, Todd's Adventures in Slime World.11l

Atari changed the internal speaker and removed the thumb stick on the control pad. At Summer
1989 CES, Atari's press demonstration included the "Portable Color Entertainment System", which
was changed to "Lynx" when distributed to resellers, initially retailing in the US at US$179.95
(equivalent to about $470 in 2025).17]

Its launch was successful. Atari reported that it had sold 90% of the 50,000 units shipped in the
launch month in the U.S. with a limited launch in New York.'2] US sales in 1990 were
approximately 500,000 units according to the Associated Press.['3] In late 1991, it was reported
that Atari sales estimates were about 800,000, which Atari claimed was within its expected
projections.l4] Lifetime sales by 1995 amount to fewer than 7 million units when combined with
the Game Gear.'5] In comparison, 16 million Game Boy units were sold by 19955) because of its
superior durability, pricing, battery life, and game library, notably the pack-in hit Tetris.[6]

As with the console units, the game cartridge design evolved over the first year of the console's
release. The first generation of cartridges are flat, and designed to be stackable for ease of storage.
However, this design proved to be very difficult to remove from the console and was replaced by a
second design. This style, called "tabbed" or "ridged", adds two small tabs on the underside to aid
in removal. The original flat style cartridges can be stacked on top of the newer cartridges, but the
newer cartridges can not be easily stacked on each other, nor were they stored easily. Thus a third
style, the "curved lip" style was produced, and all official and third-party cartridges during the
console's lifespan were released (or re-released) using this style.!®]

In May 1991, Sega launched its Game Gear portable gaming handheld with a color screen.l'7] In
comparison to the Lynx it had shorter battery life (3—4 hours as opposed to 4-5 for the Lynx), but it
is slightly smaller, has significantly more games, and cost $30 less than the Lynx at launch.

Retailers such as Game and Toys "R" Us continued to sell the Lynx well into the mid-1990s on the
back of the Atari Jaguar launch, helped by magazines such as Ultimate Future Games which
continued to cover the Lynx alongside the new generation of 32-bit and 64-bit consoles.

Lynx I

In July 1991, Atari introduced a new version of the Lynx, internally called the "Lynx II", with a new
marketing campaign, new packaging, slightly improved hardware, better battery life, and a sleeker
look. It has rubber hand grips and a clearer backlit color screen with a power save option (which
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turns off the backlighting). The monaural headphone jack
of the original Lynx was replaced with one wired for stereo.
The Lynx II was available without any accessories,
dropping the price to $99 (equivalent to $240 in 2025).

Decline

In 1993, Atari started shifting its focus away from the Lynx
in order to prepare for the launch of the J aguar.[17] A few
games were released during that time, including Battlezone
2000. Support for the Lynx was formally discontinued in
1995. After the commercial failure of the Jaguar, Atari
ceased all game development and hardware manufacturing by early 1996[8) and merged with JTS,
Inc. on July 30 of that year.[191(20]

The Lynx I, smaller and lighter than the
original

Features

The Atari Lynx has a backlit color LCD display, switchable right- and left-handed (upside down)
configuration, and the ability to network with other units via Comlynx cable. The maximum stable
connection allowed is eight players.'] Each Lynx needs a copy of the game, and one cable can
connect two machines. The cables can be connected into a chain.[*!

The Lynx was cited as the "first gaming console with hardware support

for zooming and distortion of sprites". With a 4096 color palette and | The leading-edge
integrated maths and graphics co-processors (including a sprite engine display was the most
unit), its color graphics display was said to be the key defining feature expensive

in the system's competition against Nintendo's monochromatic Game | component, so the
Boy. The fast pseudo-3D graphics features were made possible on a color choice was one
minimal hardware system by co-designer Dave Needle having | of economy. If the
"invented the technique for planar expansion/shrinking capability” and | low-cost glass and

using stretched triangles instead of full polygons.[t°] drivers would have
supported a million

colors, I would have

Technical specifications done it.

Dave Needle, Lynx co-
designer

= Mikey (8-bit VLSI custom CMOS chip running at 16 MHz)[2"]

= On Lynx | a VLSI 8-bit VL65NCO02 processor (based
on the MOS 6502) running at up to 4 MHz (3.6 MHz

average).l8! In the stereo version of Lynx Il a 65C02
with all instructions.

= Sound engine

[10]

= 4 channel sound

= 8-bit DAC for each channel (4 channels x 8-
bits/channel = 32 bits commonly quoted) these
four sound channels can also switch in
analogue sound mode to generate PSG sound.
PSG sound is created by setting up the taps of

The motherboard of an Atari Lynx Il. The
larger chip is the "Mikey" and the smaller
is called "Suzy".
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a LFSR to produce various pulse waves or
pseudo-random noise.

= Video DMA driver for liquid-crystal display

= Custom built and designed by Jay Miner and
Dave Morsel2?]

= 160%x102 pixels resolution

= 4,096 color (12-bit) palette

= 16 simultaneous colors (4 bits) from palette per
scanline

= Variable frame rate (up to 75 frames/second)

The backlight from an Atari Lynx Il. The

= Eight system timers (two reserved for LCD timing, CCFL tube has high power consumption.

one for UART)
= Interrupt controller
= UART (for Comlynx) (fixed format 8E1, up to 62500 Bd / TurboMode 1,000,000Bd)
= 512 bytes of bootstrap and game-card loading ROM

= Suzy (16-bit VLSI custom CMOS chip running at 16 MHz)

= Unlimited number of blitter "sprites" with collision detection
Hardware sprite scaling, distortion, and tilting effects
Hardware decoding of compressed sprite data

Hardware clipping and multi-directional scrolling

Math engine

= Hardware 16-bit x 16-bit — 32-bit multiply with optional accumulation; 32-bit + 16-bit —
16-bit divide
= Parallel processing of CPU
RAM: 64 KB 120ns DRAM
Cartridges: 128, 256, 512 KB and (with bank-switching) 1 MB
Ports:

= Headphone port (3.5 mm stereo; wired for mono on the original Lynx)
= ComLynx (multiple unit communications, serial)

LCD Screen: 3.5" diagonal

Battery holder (six AA) 4-5 hours (Lynx I) 5—6 hours (Lynx II)

Legacy

Telegames released several games in the late 1990s, including a port of Raiden and a platformer
called Fat Bobby in 1997,23] and an action sports game called Hyperdrome in 1999.

On March 13, 1998, nearly three years after the Lynx's discontinuation, JTS Corporation sold all of
the Atari assets to Hasbro Interactive for $5 million.[24] On May 14, 1999, Hasbro, which held on
to those properties until selling Hasbro Interactive to Infogrames in 2001,[25! released into the
public domain all rights to the Jaguar,!26] opening up the platform for anyone to publish software
on without Hasbro's interference. Internet theories say that the Lynx's rights may have been
released to the public at the same time as the Jaguar,27] but this is clearly disputed. Nevertheless,
since discontinuation, the Lynx, like the Jaguar, has continued to receive support from a grassroots
community?”! which would go on to produce many successful homebrew games such as T-Tris
(the first Lynx game with a save-game feature),[28] Alpine Games, 29! and Zaku.[3°!
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In 2008, Atari was honored at the 59th Annual Technology & Engineering Emmy Awards for
pioneering the development of handheld games with the Lynx.[31]

In 2022, the compilation Atari 50 released with a handful of popular Lynx titles, marking the first
time that classic Lynx software would be officially rereleased by Atari.[32] A collection of Lynx
games have also been released as standalone titles outside of the Atari 50 compilation as well on
other platforms such as Steam and the Evercade.[331[341(35]

See also

List of Atari Lynx games
History of Atari
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Game Boy Color

The Game Boy Color!? (abbreviated as GBC) is an
8-bit handheld game console developed by
Nintendo. It was released in Japan on October 21,
1998, and in international markets the following
month. Compared with the original Game Boy, the
Game Boy Color features a color TFT screen instead
of monochrome, a CPU running at up to twice the
speed, and four times as much memory. It is
backward compatible with games developed for its
predecessor. The Game Boy Color was released
during the fifth generation of video game consoles
and competed with the WonderSwan and Neo Geo
Pocket, and Genesis Nomad.

The handheld is slightly thicker, taller and has a
smaller screen than its immediate predecessor, the
Game Boy Pocket, but is significantly smaller than
the original Game Boy. As with its predecessors, the
Game Boy Color has a custom 8-bit processor made
by Sharp. The American English spelling of the
system's name, Game Boy Color, remains consistent
throughout the world.

The Game Boy Color received positive reviews upon
release, and was praised for its backwards
compatibility with games from its predecessor. It
had a relatively brief lifespan, being succeeded by the
Game Boy Advance after less than three years on the
market. The Game Boy and the Game Boy Color
combined have sold 118.69 million units worldwide,
making them the fourth best-selling system of all
time. Its best-selling games are Pokémon Gold and
Silver (1999), which shipped 23 million units
worldwide.

History

The original Game Boy was first introduced in 1989.
The device was a monochrome handheld, and one of
its competitors, the Atari Lynx, featured a color
screen. While the Lynx's color display was visually
impressive, it was criticized for its bulky size and

Game Boy Color

GAME BOY.

Game Boy Color with Atomic Purple case
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Nintendo Research &
Engineering
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Product family Game Boy
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Introductory
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Discontinued
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Media
System on a

chip
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Handheld game console
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Game Boy Color Game Pak
Game Boy Game Pak

Nintendo CPU CGB

Sharp SM83 @ 4.2/ 8.4 MHz
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poor battery life. The Game Boy, in contrast, offered | Memory 32 KB RAM,
superior portability and longevity, propelling it to 16 KB Video RAM
immense  popularity.l213]  Publicly, ~Nintendo Display Reflective TFT LCD

pledged to develop a color Game Boy, but only when
technology limitations could be addressed.[4]

Internally, a team led by Satoru Okada, who played a

Connectivity

160 x 144 px, 44 x 40 mm
(1.7 x 1.6 in)

Infrared

key role in the original Game Boy's design, was | Online JP: Mobile System GB
experimenting with color displays. Their early-1990s | services
prototype, codenamed "Project Atlantis," featured a = Best-selling  Pokémon Gold and Silver
color screen and a powerful 32-bit processor from | game (23 million)
Sharp. However, the team was not satisfied with the | g,ckward Game Boy
outcome and shelved further development.[516] compatibility
. . . 1
Despite the lack of color, consumer interest in the | Predecessor Game Boyl!
Game Boy remained strong. In 1996, Nintendo | Successor  Game Boy Advancel'l

released the slimmer Game Boy Pocket, and the
launch of the Pokémon series that same year further boosted sales.[4] However, developers were
losing interest in creating new games for the aging platform.7]

Additional market pressure for Nintendo came in October 1997 when news broke about Bandai's
new handheld, the WonderSwan. The project was led by Gunpei Yokoi, the engineer who led the
development of the Game & Watch series and the original Game Boy. Yokoi had left Nintendo in
1996 following the commercial failure of his final project at the company, the Virtual Boy. His
departure caused a stir, with investors dumping Nintendo stock, forcing a temporary halt on
trading at the Tokyo Stock Exchange. Yokoi was killed in a roadside accident in 1997 before the
WonderSwan's release.!8!

Faced with mounting pressure, Okada revisited Project Atlantis. Prioritizing quickly bringing a
device to market over processing power, he dropped the 32-bit chip in favor of a faster version of
the existing Game Boy's 8-bit processor that would allow for a sooner launch and maintain
compatibility with the existing library of Game Boy games.!

The Game Boy Color was announced in March 1998 and released in Japan that October.[9] 1t
received an international rollout throughout November (amid the busy Christmas holiday
shopping season), reaching North America on the 18th, Europe on the 23rd, and Australasia on the
27th. Launching at a price of US$79.95 (equivalent to $160 in 2025),[10] the Game Boy Color
ultimately outsold the WonderSwan, which went on sale in March 1999.[11]

The Game Boy Color had a relatively short lifespan, being on the market for only two and a half
years before being succeeded by the Game Boy Advance in 2001. The successor finally brought the
32-bit processing power envisioned in Project Atlantis. Despite the new system, the Game Boy
Color remained in production, serving as a budget-friendly alternative.l] The last units were
reportedly sold by March 2003.12]
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Hardware

The Game Boy Color uses a custom system-on-a-chip
(SoC) that integrates the CPU and other major components
into a single package, designated the CPU CGB by
Nintendo and manufactured by the Sharp Corporation.
While the CPU CGB was a new design for the Game Boy
Color, the technology was largely an evolution of the ten-
year-old DMG-CPU SoC used in the original Game Boy.!3!

Within the CPU CGB, the main processor is the same
Sharp SM83 that powered the original Game Boy.[4]
Derived from two other 8-bit processors: the Intel 8080
and the Zilog Z80, the SM83 features the seven 8-bit

registers of the 8080—Ilacking the alternate registers of the S
Z80—but uses the Z80's programming syntax and . = Otlimtando,
additional bit manipulation instructions, along with new
instructions optimized for operations specific to the
hardware design.[151(16]

While in the original Game Boy, the SM83 operated at a
clock rate of 4.194304 megahertz (MHz), games can
command the processor in the Game Boy Color to operate
in "dual-speed mode," doubling its frequency to
8.388608 MHz. This allowed developers to achieve twice
the processing power when creating games exclusively for
the Game Boy Color, while maintaining backward compatibility with existing games.[17]:12

The Game Boy Color motherboard
(annotated version)

The CPU CGB incorporates the Picture Processing Unit, a basic GPU that renders visuals using
16 kilobytes (KB) of Video RAM, twice as much as that of the original Game Boy.l'7}26 Games
developed specifically for the Game Boy Color could fully utilize this additional memory, enabling
enhanced effects and displaying up to 56 colors simultaneously from a palette of 32,768
colors.['7):49 Programmers subsequently developed the "high color mode" technique, which
involved rapidly switching color palettes to display over 2,000 colors at once. This feature was
used in games such as The Fish Files, The New Addams Family and Alone in the Dark: The New
Nightmare.['8119] When a Game Pak compatible with the original Game Boy is inserted, the
additional video RAM is disabled.[171:49

The screen is a 2.3-inch (diagonal) thin-film transistor (TFT) color liquid-crystal display (LCD),
measuring 44 millimeters (1.7 in) wide by 40 millimeters (1.6 in) high. The screen aspect ratio and
resolution remain identical to the original Game Boy at 160 pixels wide by 144 pixels high in a 10:9
format. Like the original Game Boy and Game Boy Pocket before it and the Game Boy Advance
after it, the screen is passively reflective, with a surface behind it that reflects ambient light back
through the liquid crystal elements toward the viewer. Because there is no backlight, the device can
be hard to use in dark environments.[201(21]

Additionally, the SoC contains a 2 KB "bootstrap” ROM which is used to start up the device,[22]
127 B of high RAM that can be accessed faster (similar to a CPU cache), and the Audio Processing
Unit, a programmable sound generator with four channels: a pulse wave generation channel with
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frequency and volume variation, a second pulse wave generation channel with only volume
variation, a wave channel that can reproduce a waveform, and a white noise channel with volume
variation.[27):79123] The motherboard of the Game Boy Color contains a 32 KB "work" RAM chip,
four times more than the original Game Boy.[17]:16

The Game Boy Color features a D-pad (directional pad), four action buttons ('A', 'B', 'START', and
'SELECT"), and a sliding on—off switch on the right side of the device. Volume is adjusted by a
potentiometer dial on the left side of the device. The left side also has a Game Link Cable port for
connecting up to four Game Boy devices for multiplayer games or data transfer.[24] The port used
on the Game Boy Color is of a smaller design first introduced on the Game Boy Pocket and requires
an adapter to link with the original Game Boy.[25] The Game Boy Color also included a "high-
speed" mode that allowed data to be transmitted up to 64 times faster over the Game Link Cable
than on the original Game Boy.[17):28 The Game Boy Color included an infrared communications
port for wireless data transfer, but it was only supported by a small number of games and
consequently was not included on the later Game Boy Advance line.[23]
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Technical specifications

Height 133.5 mm (5", in)
Width 78 mm (3% in)
Depth 27.4 mm (1% in)
Weight 138 g (4.9 0z)
Display 2.3-inch (diagonal) reflective thin-film transistor (TFT) color liquid-crystal display (LCD)
S(‘;’Igsgl;';e 43 mm x 39 mm (1%, in x 1% in)i28]
Resolution 160 (w) x 144 (h) pixels (10:9 aspect ratio)
Maximum sprites: 40 total, 10 per line, 4 colors each (one transparent)
Graphics Sprite size: 8 x 8 or 8 x 16
Tiles drawn: 512 (360~399 visible, others off-screen as a scrolling buffer)
Frame rate 59.727500569606 Hz!?"]
Color support 32,768 colors, up to 56 simultaneously

System on a chip

Nintendo CPU CGB

(SoC)
CPU Sharp SM83 (custom Intel 8080/Zilog Z80 hybrid, 8-bit) @ 4.194304 or 8.388608 MHz
On SoC: 2 KB ROM, 127 B High RAM, 16 KB Video RAM, 128 B Audio RAM,
M 1.12KB object attribute RAM
emory Internal: 32 KB RAM
External: (in the game cartridge) up to 8 MB ROM, up to 128 KB RAM
Consumption: 70-80 mA
Power Internal: 2 x AA batteries!?®!
External: 0.6 W at 3 V DC from 2.35 mm x 0.75 mm coaxial connector
Battery life Up to 10 hours!2]
S d Channels: 2 pulse wave, 1 wave, 1 noise
oun Outputs: Built-in mono speaker, stereo 3.5mm headphone jack
Game Link Cable (up to 512 kbit/s, between up to 4 devices)['71:28
110 Game Boy Game Pak slot
Infrared (up to 9.5 kbit/s,l!71:4% usable at distances less than 2 m (6 ft 7 in) and within 45°)
Eight-way control pad
Four action buttons (A, B, START, SELECT)
Controls

Volume potentiometer
Power switch

References:[20IB31117]:16

Model colors

Nintendo had seen success selling colored variations of the Play It Loud! Game Boy and the Game
Boy Pocket, so the company released the Color in several case variations.[4]

The logo for Game Boy Color spells out the word "COLOR" in the five original colors in which the
unit was manufactured: Berry (C), Grape (O), Kiwi (L), Dandelion (O), and Teal (R). Another color
released at the same time was "Atomic Purple", made of a translucent purple plastic. Other colors
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were sold as limited editions or in specific countries.!32]

Games

The Game Boy Color launched with an extensive game
library, thanks to its ability to play original Game Boy titles.
At launch, it featured three exclusive games: Pocket
Bomberman, Tetris DX and Wario Land I1.133]1 Over time,
the system amassed more than 900 titles, in addition to the
original Game Boy's catalog of over 1,000 games. In a
promotional list of 296 Game Boy Color games, 100 were ¥+ o
compatible with the original Game Boy.[34] (Pt}

Dandelion Teal Atomic

Nintendo prohibited simple "colorized" re-releases of Purple

monochrome Game Boy titles, requiring developers to
implement meaningful gameplay enhancements. These
additions included new levels, characters, items, or mechanics that leveraged the system's color
capabilities. To ensure these enhancements were significant, Nintendo mandated that they be
easily recognizable to players familiar with the monochrome version.['7}:¢ Many of these enhanced
versions, often called "Deluxe" or "DX", became some of the Game Boy Color's most popular titles,
including Tetris DX and The Legend of Zelda: Link's Awakening DX.

The Game Boy Color's improved display and enhanced processing power also enabled more
faithful ports of NES games, in contrast to the heavily modified versions created for the original
Game Boy due to its monochrome display limitations. One of the most notable examples is Super
Mario Bros. Deluxe, which showcased the Game Boy Color's ability to deliver an authentic port of
the NES classic.!35]

Tetris for the original Game Boy is the best-selling game compatible with Game Boy Color,[361L37]
Pokémon Gold and Silver are the best-selling games developed primarily for it, and Pokémon
Crystal was the best-selling Game Boy Color exclusive title.[381[39]

The last Game Boy Color game ever released is the Japanese exclusive Doraemon no Study Boy:
Kanji Yomikaki Master, on July 18, 2003. The last game released in North America is Harry
Potter and the Chamber of Secrets on November 15, 2002,149] while Europe's was Hamtaro:
Ham-Hams Unite! released on January 10, 2003.14]

Beyond the platform's official titles, as of 2025, an active online community continues to create
new titles for the Game Boy and Game Boy Color through tools like GB Studio, a free and user-
friendly game-building engine that simplifies the process compared to manual coding.[4] GB
Studio has been used by professional game studios like Krool Toys, who created the promotional
title Grimace's Birthday for McDonald's in 2023.[42]

Cartridges

Games are stored on cartridges called Game Boy Game Paks, using read-only memory (ROM)
chips. Due to the limitations of the 8-bit architecture of the device, the maximum ROM size the
processor could access at any time was 32 KB. Nintendo overcame this limitation with a Memory
Bank Controller (MBC) in the cartridge. This chip sits between the processor and the ROM and
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can switch between banks of 32 KB ROM. Using this
technology, Nintendo created Game Boy Color games
up to 8 megabytes in size. Game Paks can also y
provide additional functionality to the Game Boy \
system. Some cartridges include up to 128 KB of
RAM to increase performance, which can be battery- | Original Game  Color Game Boy

backed to save progress when the handheld is off, | BoyGame enhanced Color Game
. . . Pak Game Boy Pak
real-time clock chips can keep track of time even
Game Pak

when the device is off, and Rumble Pak cartridges

added vibration feedback to enhance

gameplay.[4311171:299 . - - — e

The Game Boy Color has backward compatibility with all
original Game Boy games. Three main Game Pak cartridge
types for the handheld were released:

Original Game Boy Game Pak (gray case): The classic
Game Boy cartridges. The Game Boy Color applies a
limited color palette (often dark green) using four to ten =
colors to enhance games originally intended to be X
presented in four shades of gray-[44] The Game Boy Samples of the color palettes and the key
Color's "bootstrap" ROM was programmed with default combinations to select them on an

color palettes for more than 90 titles, mainly first-party
releases and popular games from other publishers.[4°]
For games without a default, users can choose from 12
different palettes, including one which replicates the original Game Boy's grayscale experience,
by pressing down a combination of buttons at startup.

Color enhanced Game Boy Game Pak (black case): These cartridges can use the full-color
capabilities of the console (56 colors simultaneously out of a palette of 32,768) while remaining
compatible with the original Game Boy where they are presented in four shades of gray. This
compatibility comes at the expense of not being able to utilize the Game Boy Color's increased
processing speed and memory.[4]

Game Boy Color Game Pak (clear case): Designed specifically for the Game Boy Color, these
cartridges feature the full-color range (56 colors simultaneously out of a palette of 32,768) and
benefit from the increased processing speed and memory of the Game Boy Color.*] Because
of this reliance on newer hardware, these games are incompatible with the older monochrome
Game Boy models.[46]

original Game Pak

Accessories

Nintendo released several add-ons for the Game Boy Color, including:

Game Boy Camera: A cartridge-based digital camera that captures low-resolution black-and-
white images and includes built-in minigames where players use their faces as avatars.[?%!
Game Boy Printer: A thermal printer that produces hard copies of Game Boy Camera images
and supports printing content from games such as Super Mario Bros. Deluxe, Donkey Kong
Country, and Pokémon versions Yellow, Gold, Silver, and Crystal. Connects via a Game Link
Cable.

Game Link Cable: Enables multiplayer gaming and data transfers between Game Boy
systems, notably used in the Pokémon series

Mobile Adapter GB: Connects the console to a mobile phone, utilizing its cellular network for
online interactions via the Mobile System GB service, most notably for Pokémon Crystal.
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Limited game support and high costs led to low adoption. The service ended on December 18,
2002, and it was never released outside Japan due to wireless incompatibilities.

Reception

Sales

The Game Boy and Game Boy Color were both commercially successful, selling 118.69 million units
worldwide: 32.47 million in Japan, 44.06 million in the Americas, and 42.16 million in all other
regions.[21147] At the time of its discontinuation in 2003, the combined sales of all Game Boy
variants made it the best-selling game console of all time. In later years, its sales were surpassed by
the Nintendo DS, PlayStation 2 and Nintendo Switch, making it the fourth-best-selling console the
second-best-selling handheld of all time, as of 2024. Sales of the device were in part driven by the
success of Pokémon Gold and Silver and Pokémon Crystal, with combined sales of 29.5 million
units, making them one of the best selling-video games of all time.[481149]

Sales of the Game Boy Color were strong at launch. Nintendo of America reported a sale of
one million units from launch to December 1998,15°] and two million by July 1999.151 Retail
chains in the United States reported unexpectedly high demand for the console, with executives of
FuncoLand reporting "very pleasant and unpredicted" sales and Electronics Boutique stating "the
entire Game Boy Color line just exploded, including accessories" upon release.l52] Faced with high
worldwide demand and competitive retail pricing, retailers such as CompUSA sold out of Game
Boy Color stock in the weeks before the 1998 Christmas season.[5°]

Critical reception

Reception of the Game Boy Color was positive, with critics praising the addition of color and
improved clarity of the display.

Affiliated publications such as Total Games praised the handheld for its "bright, colorful picture
that can be viewed in direct light", backward compatibility features preserving the "vast catalogue
of original Game Boy games", and improved technical performance.l2°] Computer and Video
Games praised the Game Boy Color for making the Game Boy library of games "look better than
ever — everything is crystal clear, bright and in [color]".[53] Writing for GameSpot, Chris Johnston
stated that the display was "crystal clear" and free of motion blur, stating that Tetris DX was the
"killer app" of the launch titles on the platform.[54]

Milder reviews included those by Arcade, who said that while that the colors were '"very
impressive" they were "not as eyeball-popping as you might have hoped for [...] it's mostly seaweed
greens, rusty browns, timid yellows and the like". They concluded that "nothing about [the Game
Boy Color] is very radical" but said the device was "Game Boy as it always should have been".[55]
Reviewers pointed out other drawbacks including that the system was still using an 8-bit
architecture when competitors had moved onto 16-bit handheld systems and that the non-backlit
screen required that the user be in a well lit area.l561[21]
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Legacy

Commentary on the legacy of the Game Boy Color has been shaped by the perception that the
handheld was as an incremental and transitional upgrade of the Game Boy rather than a
completely new device.l571158] Author Jeff Ryan noted the Game Boy Color had a reputation as a
"legacy machine" that found success mostly due to its backward compatibility, as "few wanted to
lose all the Dr. Mario and Pokémon cartridges they had amassed over the years."l59] Quoted in
Retro Gamer, Blitz Games Studios developer Bob Pape acknowledged that although "backwards
compatibility more or less defined (the) Game Boy Color", the handheld "ticked all the right boxes
with regards to size, battery life, reliability and most importantly backwards compatibility".58]

Positive assessments of the legacy of the Game Boy Color have focused on the merits of its game
library, particularly for its third-party and import titles. Travis Fahs of IGN noted while "the Game
Boy Color's life was relatively brief", it "built up a small library of excellent games", including
Wario Land 3 and Pokémon Gold and Silver, and a "unique" and "previously unheard of" line of
successful third-party games, including Dragon Warrior Monsters, Metal Gear Solid and Yu-Gi-
Oh! Dark Duel Stories.57] Ashley Day of Retro Gamer noted that the handheld had an
"overlooked" status, stating "the Game Boy Color (has) an unfair reputation as the one Nintendo
handheld with few worthwhile titles, but this simply isn't the case...returning to the Game Boy
Color now reveals a wealth of great games that you never knew existed, especially those available

on import."[6°]

See also

= List of Game Boy accessories
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