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Home	video	game	console	system	by	Sony	"PS2"	redirects	here.	For	other	uses,	see	PS2	(disambiguation).	PlayStation	2Left:	Original	PlayStation	2	with	vertical	standRight:	Slim	PlayStation	2	with	DualShock	2	controllerAlso	known	asPS2DeveloperSony	Computer	EntertainmentManufacturerSony	Electronics,	FoxconnProduct
familyPlayStationTypeHome	video	game	consoleGenerationSixthRelease	date	4	March	2000	PlayStation	2JP:	4	March	2000[2]NA:	26	October	2000[1]EU:	24	November	2000[3]AU:	30	November	2000[4]HK:	13	December	2001[5]TW:	24	January	2002[6]KR:	22	February	2002[7]RUS:	7	November	2002IND:	13	August	2003[8]PlayStation	2	SlimlineEU:
29	October	2004JP:	3	November	2004NA:	25	November	2004AU:	2	December	2004CHN:	20	December	2004[9]IND:	10	September	2008[10]BRA:	15	October	2009[11]	Introductory	price¥39,800	(equivalent	to	¥40,730	in	2019)US$299	(equivalent	to	$550	in	2024)[12][13]£299	(equivalent	to	£640	in	2023)[14]DiscontinuedJP:	28	December	2012[15]
WW:	4	January	2013[16]Units	sold160.63	million[17][18]MediaDVD,	CDCPUEmotion	Engine	@	~300	MHzMemory32	MB	RAM,	4	MB	Video	RAMStorage40	GB	hard	drive	(optional)Removable	storage8	MB	PS2	memory	card128	KB	PS1	memory	cardDisplay240p,	480i,	480p,	1080iGraphicsGraphics	Synthesizer	@	150	MHzSound	Audio	output	formats
AV	Multi:	(2ch),	(4ch),	(5.1ch)	Analog	stereo	Dolby	Pro	Logic	/	Pro	Logic	II	(Analog)	Optical	audio:	(2ch),	(4ch),	(5.1ch)	Dolby	Digital	(video	only)	Dolby	Pro	Logic	/	Pro	Logic	II	(Digital)	DTS	(video	only)	DTS	Interactive	Linear	PCM	(44.1	kHz,	48	kHz)	Controller	inputDualShock	2[a]EyeToyDVD	Remote	ControlConnectivity	List	Audio/video	output	AV
Multi	port	(with	stereo	audio)	Component	Composite	D‑Terminal	SCART/JP21	S‑Video	VGA[b]	Optical	audio	Other	Ethernet/modem	(early	models	require	adaptor)	2	×	USB	1.1	USB	2.0	1	×	i.LINK	(early	models)	Online	servicesDeveloper-run	serversDimensionsOriginal:	3.1	×	11.9	×	7.2	in	(78.7	×	302.3	×	182.9	mm)WeightOriginal:	4.85	lb
(2.2	kg)Slim:	1.98	lb	(0.9	kg)Best-selling	gameGrand	Theft	Auto:	San	Andreas	(17.33	million)[19]BackwardcompatibilityPlayStationPredecessorPlayStationSuccessorPlayStation	3RelatedPSX	The	PlayStation	2	(PS2)	is	a	home	video	game	console	developed	and	marketed	by	Sony	Computer	Entertainment.	It	was	first	released	in	Japan	on	4	March	2000,
in	North	America	on	October	26,	in	Europe	on	November	24,	in	Australia	on	November	30,	and	other	regions	thereafter.	It	is	the	successor	to	the	original	PlayStation,	as	well	as	the	second	instalment	in	the	PlayStation	brand	of	consoles.	As	a	sixth-generation	console,	it	competed	with	Nintendo's	GameCube,	Sega's	Dreamcast,	and	Microsoft's	Xbox.
Announced	in	1999,	Sony	began	developing	the	console	after	the	immense	success	of	its	predecessor.	In	addition	to	serving	as	a	game	console,	it	features	a	built-in	DVD	drive	and	was	priced	competitively	with	standalone	DVD	players	of	the	time,	enhancing	its	value.	Full	backward	compatibility	with	original	PlayStation	games	and	accessories	gave	it
access	to	a	vast	launch	library,	far	surpassing	those	of	its	competitors.	The	console's	hardware	was	also	notable	for	its	custom-built	Emotion	Engine	processor,	co-developed	with	Toshiba,	which	was	promoted	as	being	more	powerful	than	most	personal	computers	of	the	era.	The	PlayStation	2	remains	the	best-selling	video	game	console	of	all	time,
having	sold	160.63	million	units	worldwide,	nearly	triple	the	combined	sales	of	competing	sixth-generation	consoles.	It	received	widespread	critical	acclaim	and	amassed	a	global	library	of	10,987	game	titles,	with	1.54	billion	copies	sold.	In	2004,	Sony	revised	the	console	with	a	smaller,	lighter	body	officially	known	as	the	"Slimline".	Even	after	the
release	of	its	successor,	the	PlayStation	3,	in	2006,	it	remained	in	production	and	continued	to	receive	new	game	releases	for	several	years.	Manufacturing	officially	ended	in	early	2013,	giving	the	console	one	of	the	longest	lifespans	in	video	game	history.	Released	in	1994,	the	original	PlayStation	proved	to	be	a	phenomenal	worldwide	success	and
signalled	Sony's	rise	to	power	in	the	video	game	industry.	Its	launch	elicited	critical	acclaim	and	strong	sales;	it	eventually	became	the	first	computer	entertainment	platform	to	ship	over	100	million	units.[20]	The	PlayStation	enjoyed	particular	success	outside	Japan	in	part	due	to	Sony's	refined	development	kits,	large-scale	advertising	campaigns,
and	strong	third-party	developer	support.[21]	By	the	late	1990s	Sony	had	dethroned	established	rivals	Sega	and	Nintendo	in	the	global	video	game	market.[22][23]	Sega,	spurred	on	by	their	declining	market	share	and	significant	financial	losses,[24]	launched	the	Dreamcast	in	1998	as	a	last-ditch	attempt	to	stay	in	the	industry.[25]	Fuelled	by	a	large
marketing	campaign,	it	sold	over	500,000	units	within	two	weeks.[26][27]	Though	Sony	has	kept	details	of	the	PlayStation	2's	development	secret,	Ken	Kutaragi,	"the	Father	of	the	PlayStation",[28][29]	reportedly	began	working	on	a	second	console	around	the	time	of	the	original	PlayStation's	launch	in	late	1994.[30][31]	At	some	point	during
development,	employees	from	Argonaut	Games,	under	contract	for	semiconductor	manufacturer	LSI	Corporation,	were	instructed	to	design	a	rendering	chip	for	Sony's	upcoming	console.[32]	Jez	San,	founder	of	Argonaut,	recalled	that	his	team	had	no	direct	contact	with	Sony	during	the	development	process.	Unbeknownst	to	him,	Sony	was	designing
their	own	chip	in-house	and	had	instructed	other	companies	to	design	rendering	chips	merely	to	diversify	their	options.[32]	By	early	1997,	the	press	was	reporting	that	a	new	PlayStation	was	being	developed	and	would	have	backward-compatibility	with	the	original	PlayStation,	a	built-in	DVD	player,	and	Internet	connectivity.[33][34]	However,	Sony
continued	to	officially	deny	that	a	successor	was	being	developed.[35]	Chris	Deering,	then-president	of	Sony	Computer	Entertainment	Europe	(SCEE)	recalled	that	there	was	a	degree	of	trepidation	among	Sony	leaders	to	produce	a	console	which	would	recapture	or	exceed	the	success	of	its	predecessor.[36]	As	such,	Sony	aimed	for	a	consecutive
market	success,	noting	that	neither	Nintendo	nor	Sega	had	achieved	back-to-back	console	victories.	Deering	compared	the	goal	to	winning	"two	gold	medals	in	two	back-to-back	Olympics".[36]	Sony	officially	revealed	the	first	details	of	the	PlayStation	2	on	2	March	1999,[37]	confirming	in	a	press	release	that	its	processor	would	ensure	full	backwards
compatibility	with	original	PlayStation	software,[38]	significantly	boosted	performance,	four-fold	increase	in	data	transfer	rates,	and	a	20-times	faster	serial	interface.[39]	Kutaragi	affirmed	that	the	new	console	would	allow	video	games	to	convey	"unprecedented	emotions".[40][41]	Indeed,	Sony	estimated	the	PlayStation	2	could	render	7.5	million[42]
to	16	million	polygons	per	second,	whereas	contemporary	independent	estimates	ranged	from	3	million	to	20	million,[43][44]	compared	to	Sega's	estimates	of	more	than	3	million	to	6	million	for	the	rival	Dreamcast.[45]	Later	in	the	year,	Nintendo	announced	their	next	console,	the	GameCube,	and	Microsoft	began	development	of	their	own	console,
the	Xbox.[46][47][48]	Rumours	soon	emerged	suggesting	that,	despite	its	technical	capabilities,	the	PlayStation	2	was	notably	difficult	to	develop	for.	Capcom	designer	Shinji	Mikami,	known	for	creating	the	Resident	Evil	and	Dino	Crisis	franchises,	criticised	the	lack	of	adequate	development	tools	provided	by	Sony.[49]	Having	worked	on	titles	for
multiple	fifth-generation	platforms,	Mikami	described	the	PlayStation	2	as	the	most	challenging	system	he	had	encountered.	Likewise,	Konami's	Hideo	Kojima	expressed	disappointment	with	the	console's	power,	feeling	it	had	not	met	his	expectations.[50]	"PlayStation	2's	real-time	graphics	have	no	limitations.	That's	why	I	chose	the	colour	black	as	it
represents	the	infinity	of	the	universe.	The	blue	represents	the	intelligence	and	life	spouting	up."	—Teiyu	Goto	reflecting	on	the	PlayStation	2's	aesthetics[51]	The	PlayStation	2	was	officially	unveiled	at	the	Tokyo	Game	Show	on	20	September	1999,[52]	in	the	presence	of	around	1,500	journalists.	Although	no	physical	console	was	shown	and	the	name
had	yet	to	be	finalised,	Sony	presented	a	series	of	visually	striking—if	somewhat	overstated—technical	demonstrations	that	generated	considerable	media	attention.[36]	A	press	release	issued	the	same	day	described	the	hardware	as	featuring	"the	world’s	fastest	graphics	rendering	processor",	capable	of	producing	"movie-quality	3D	graphics	in	real
time".[44]	One	of	the	event's	most	symbolic	moments	came	when	Sony	president	Norio	Ohga	expressed	pride	in	formally	associating	the	Sony	name	with	the	PlayStation	brand—a	notable	reversal	from	the	company's	cautious	stance	during	the	development	of	the	original	console,	when	concerns	about	entering	the	video	game	industry	had	led
executives	to	distance	the	corporate	brand	from	the	project.[53][54]	By	this	point,	the	PlayStation	had	sold	over	50	million	units	worldwide	and	become	one	of	Sony's	most	profitable	divisions,	accounting	for	roughly	a	quarter	of	their	operating	income.	Shortly	after	its	unveiling,	Sony	announced	a	major	restructuring	that	included	workforce
reductions	and	a	shift	in	focus	towards	PlayStation	as	a	core	part	of	the	company's	future.	Kutaragi,	once	considered	a	maverick	for	championing	the	original	PlayStation,	remarked:	"We’re	just	going	to	be	forced	to	educate	the	Sony	Corporation	a	bit".[55]	On	1	April	1999,	Sony	and	Toshiba	established	a	joint	venture	in	Nagasaki	Prefecture	to
manufacture	the	PlayStation	2's	central	processor,	known	as	the	Emotion	Engine.[55][53]	Sony	Computer	Entertainment	(SCE)	held	a	49	per	cent	stake	in	the	new	company,	which	was	formed	to	ensure	a	steady	supply	of	the	chip	and	avoid	production	issues	similar	to	those	faced	by	rivals	such	as	Sega	and	NEC.	The	Emotion	Engine	was	central	to
Kutaragi's	vision	for	the	console.	Designed	specifically	for	gaming,	it	featured	strong	floating-point	performance	and	could	deliver	6.2	gigaflops	at	300	MHz—twice	the	speed	of	the	leading	PC	processors	at	the	time.	Kutaragi	envisioned	the	chip	as	enabling	more	lifelike	and	emotionally	resonant	gameplay.	According	to	then-Worldwide	Studios	head
Phil	Harrison,	the	processor's	architecture	was	initially	met	with	scepticism	when	presented	at	a	chip	design	conference,	with	some	experts	doubting	it	could	be	manufactured	at	scale.	Sony	ultimately	invested	over	$1	billion	in	production	during	the	console's	first	two	years.	The	ultimate	success	of	the	Emotion	Engine	helped	elevate	SCE's	profile
from	a	game	developer	to	a	serious	player	in	semiconductor	design.[55][56]	Incorporating	a	DVD	player	in	the	console	proved	to	be	a	pivotal	decision.	While	Sony	presented	it	primarily	as	a	gaming	device,	the	DVD	functionality	would	prove	influential	in	expanding	its	appeal.[57]	Ray	Maguire,	then-managing	director	of	SCE	UK,	later	said	that
although	the	DVD	feature	was	acknowledged	in	marketing,	the	focus	remained	on	games.	In	contrast,	Deering	noted	that	in	regions	such	as	Southern	Europe,	where	gaming	was	less	prevalent,	the	DVD	capability	was	to	be	promoted	more	heavily.	This	strategy	proved	successful	in	increasing	console	penetration	in	markets	like	Spain,	where	the	PS2
significantly	expanded	the	installed	base	of	video	game	hardware.[55][58]	Sony	launched	the	PlayStation	2	in	Japan	on	4	March	2000,	at	a	price	of	¥39,800.	Reported	scenes	of	"hysteria"	contrasted	with	the	relatively	subdued	launch	of	the	original	PlayStation	in	1994.[53]	More	than	10,000	people	queued	across	Tokyo	on	its	launch	day,	some	of
whom	had	started	waiting	four	days	earlier.	Demand	was	exceptionally	high,	with	all	one	million	launch	units	selling	out	over	the	course	of	the	first	weekend.[55]	A	black	market	had	quickly	opened	up	in	Akihabara,	with	most	consoles	on	eBay	selling	in	excess	of	$2000	each.[55][37]	One	Japanese	man	committed	suicide	after	failing	to	purchase	one.
[53]	Despite	very	strong	hardware	sales,	the	Japanese	launch	was	not	without	issues.	Software	sales	were	initially	low,	with	reports	suggesting	that	many	consumers	purchased	the	console	primarily	for	its	DVD	playback	capabilities.	Additionally,	early	complaints	about	faulty	memory	cards	contributed	to	a	dip	in	Sony's	stock	price	on	the	Tokyo	Stock
Exchange	in	the	days	following	the	release.[53]	We	were	awfully	unprepared	[...]	because	of	the	fast	transition	between	PS1	and	PS2,	we	had	no	idea	how	the	industry	manages	these	things.	—Shuhei	Yoshida,	speaking	at	a	conference	in	2018.[59]	Former	Worldwide	Studios	president	Shuhei	Yoshida	acknowledged	that	Sony	had	been	"awfully
unprepared"	for	the	transition	from	the	original	PlayStation,	noting	the	company's	limited	experience	in	managing	generational	console	launches.	Due	to	a	lack	of	launch	software,	much	of	the	early	consumer	interest	centred	on	the	console's	ability	to	play	DVDs.	According	to	Yoshida,	in	Japan,	the	best-selling	title	during	the	launch	period	was	not	a
game,	but	a	DVD	of	The	Matrix.[60]	He	remarked	that	while	standalone	DVD	players	were	still	expensive	at	the	time,	the	PlayStation	2	offered	comparable	functionality	at	a	significantly	lower	price	point,	contributing	to	its	immediate	commercial	success.[55]	The	PlayStation	2	launched	with	eleven	"underwhelming"	titles,	including	Ridge	Racer	V,
Tekken	Tag	Tournament,	and	Street	Fighter	EX3.[53][55][61]	By	31	March	2000,	the	PlayStation	2	had	sold	its	entire	inventory	of	1.4	million	units	in	Japan.[37]	The	United	States	launch	on	26	October	2000	received	a	mixed	reception.	Sony	reduced	their	initial	shipment	from	one	million	units	to	approximately	500,000	due	to	supply	constraints	and
manufacturing	issues	with	a	new,	smaller	version	of	the	Graphics	Synthesiser	chip,[62]	leading	to	widespread	shortages.	This	sparked	rumours	of	intentional	stock	manipulation	to	drive	hype,	especially	as	small	supplies	remained	available	in	Japan.	Retailers,	who	had	taken	pre-orders	based	on	the	higher	estimates,	were	forced	to	cancel	many
reservations.	Despite	the	frustration,	the	scarcity	created	a	media	frenzy,	with	widespread	coverage	of	long	queues	and	eager	buyers	camping	outside	stores.[63]	Technology	analyst	Michael	Gartenberg	remarked	that	"you	could	not	get	a	PlayStation	2	in	the	US	in	that	first	holiday	season",	and	felt	that	its	demand	could	have	harmed	Sony's	image
when	consumers	were	looking	to	purchase,	but	ultimately	could	not.[37]	However,	the	launch	was	supported	by	a	broader	selection	of	games	compared	to	Japan.	Electronic	Arts	sold	40,000	copies	of	Madden	NFL	2001	prior	to	the	console's	release,	and	Rockstar	Games	saw	early	success	with	Midnight	Club:	Street	Racing	(2000)	and	Smuggler's	Run
(2000).	Despite	some	criticism	of	the	launch	itself,	Rockstar's	Sam	Houser	remarked	that	it	marked	the	"beginning	of	a	new	era"	for	the	video	game	industry.[53]	American	sales	of	the	console	generated	$250	million	on	the	first	day,	beating	the	$97	million	made	on	the	first	day	of	the	Dreamcast.[64]	Sony's	strategy	of	shipping	approximately	100,000
PlayStation	2	units	per	week	to	the	American	market	did	little	to	ease	consumer	frustration.	While	the	console	was	readily	available	in	Japan,	it	remained	largely	sold	out	in	the	United	States	until	March	2001	due	to	manufacturing	delays.[37][65]	The	PlayStation	2	had	a	yet	more	troubled	launch	in	the	United	Kingdom	and	rest	of	Europe	on	24
November	2000.	The	BBC's	consumer	advocacy	programme	Watchdog	criticised	the	console's	£299	price	as	part	of	a	"Rip-off	Britain"	segment.	Additionally,	some	media	outlets	speculated	that	Sony	had	deliberately	limited	supply	to	create	artificial	demand.	This	perception	was	intensified	by	the	decision	to	allocate	only	80,000	preorders	to	the
European	market,	despite	Sony	having	previously	identified	Europe	as	its	largest	PlayStation	territory,	with	28	million	original	PlayStation	units	sold—compared	to	27	million	in	North	America	and	17	million	in	Japan.[53]	Particularly	serious	were	complaints	about	faults	with	the	new	consoles,	many	of	which	purportedly	failed	to	work	on	Christmas
Day.[66]	The	European	launch	of	the	PlayStation	2	was	marked	by	stock	shortages,	which	led	to	an	unusual	scene	on	release	night	as	journalists	searched	unsuccessfully	for	the	kind	of	large-scale	consumer	queues	seen	in	Japan	and	the	United	States.	Early	resale	attempts	online	saw	ambitious	asking	prices	of	up	to	£1,500,	though	most	units
ultimately	sold	for	closer	to	£500.	Post-launch	criticism	emerged	online,	with	some	gaming	outlets	focusing	on	the	console's	lack	of	anti-aliasing	and	developers	voicing	frustration	over	the	system's	programming	complexity.	At	the	time,	Phil	Harrison	dismissed	the	backlash	as	indicative	of	the	"worldwide	cultural	significance"	of	the	console's	arrival.
[53]	Despite	its	problematic	launch,	the	PlayStation	2	was	an	immediate	financial	and	competitive	triumph.	Its	success	at	the	end	of	2000	compounded	Sega's	serious	financial	issues;	having	sold	6.5	million	Dreamcast	consoles	over	a	period	of	22	months,	Sony	managed	to	ship	10	million	PlayStation	2	units	in	under	15	months,	with	sales	continuing	to
accelerate.	As	the	PlayStation	2	increasingly	dominated	the	market,	and	with	Nintendo	and	Microsoft	preparing	to	enter	with	new	consoles,	Sega	chairman	Isao	Okawa	made	the	decision	to	exit	the	hardware	business.[67]	The	Dreamcast	was	discontinued	on	31	March	2001.[68]	On	the	same	day,	Sony	announced	that	over	10.6	million	units	had	been
sold	worldwide.[69]	A	PlayStation	2	display	in	Taipei,	Taiwan.	Sony	soon	faced	a	new	challenge	from	Microsoft's	entry	into	the	gaming	sector	with	their	release	of	the	Xbox	in	November	2001.	Internally,	Sony	executives	recognised	the	scale	of	the	threat,	aware	that	Microsoft	held	significantly	greater	financial	resources.[49]	Whilst	the	Japanese	team
were	less	alarmed,	SCEE's	Chris	Deering	anticipated	intense	competition	and	took	a	cautious	approach.	However,	Microsoft's	US-centric	strategy	resulted	in	the	Xbox	struggling	to	gain	traction	outside	North	America,	despite	hiring	talented	staff.	Sony's	emphasis	on	building	strong	relationships	with	third-party	publishers,	and	attractive	incentives
such	as	reduced	platform	fees,	marketing	support,	and	access	to	advanced	development	kits,	secured	key	exclusives	that	helped	maintain	their	market	lead.	This	initiative	was	heavily	emphasised	by	Ken	Kutaragi,	who	advocated	for	a	diverse	ecosystem	of	software	support.	He	advised	that	Sony	should	not	dominate	more	than	a	third	of	its	own
software	market	to	avoid	alienating	third-party	developers.[36]	By	2001,	Sony	had	established	a	commanding	lead	in	the	gaming	market,	bolstered	by	the	break-out	success	of	Rockstar's	Grand	Theft	Auto	III	and	Konami's	Metal	Gear	Solid	2:	Sons	of	Liberty.[70][71][72]	The	game's	open-world	design	captured	the	attention	of	a	broad	audience	and
marked	a	turning	point	in	the	PlayStation	2's	momentum.[53]	The	console's	growing	library	reflected	the	same	wide-ranging	appeal	that	had	defined	the	original	PlayStation,	offering	something	for	"every	type"	of	consumer.	Sony	also	positioned	itself	at	the	forefront	of	innovation.	Early	trade	show	demonstrations	showcased	the	PlayStation	2's	USB
capabilities,	with	developers	experimenting	with	motion	controls	long	before	they	became	industry	standard.	This	experimentation	would	eventually	lead	to	the	release	of	the	EyeToy,	a	camera-based	peripheral	that	introduced	a	new	form	of	interactive	play	and	inspired	a	wave	of	titles	aimed	at	broader,	non-traditional	audience.[53]	Many	analysts
initially	predicted	a	close	three-way	matchup	among	the	PlayStation	2,	Xbox	and	GameCube.	While	the	Xbox	boasted	the	most	powerful	hardware,	and	the	GameCube	least	expensive	of	the	three,	the	PlayStation	2	continued	to	rapidly	outsell	both	platforms.	By	October	2002,	it	had	sold	40	million	units	worldwide.[73]	Market	research	firm	In-Stat
projected	that	Sony	would	sell	120	million	consoles	by	2006,	reaffirming	the	platform's	commercial	dominance.	The	report	highlighted	the	expanding	scale	of	the	video	game	industry,	characterising	it	as	an	increasingly	significant	segment	of	the	consumer	electronics	market.[73][74]	Sony	cut	the	price	of	the	console	in	2002	from	$299	to	$199	in
North	America,	undercutting	both	the	Xbox	and	GameCube.[75]	Further	price	drops	in	Japan	followed	in	the	following	year.[76]	In	early	2004,	Sony	Computer	Entertainment	America	(SCEA)	reported	over	25	million	PlayStation	2	units	had	sold	in	North	America.	Of	these,	approximately	2.6	million	were	equipped	for	online	play,	with	one	million	users
actively	engaging	in	online	gaming	services.	While	hardware	sales	were	expected	to	decline	as	the	PlayStation	2	entered	its	post-peak	sales	period,	software	sales	remained	strong.	Analysts	projected	continued	growth	in	the	platform's	game	library	and	online	engagement,	particularly	as	new	online-compatible	titles	were	released	and	existing	users
looked	to	extend	the	utility	of	their	consoles.[77]	In	September	2004,	Sony	revealed	a	newer,	slimmer	model	of	the	PlayStation	2	dubbed	the	"Slimline".[78]	An	apparent	manufacturing	issue	and	underestimated	demand	caused	initial	slowdown	in	producing	the	new	unit	caused	in	part	by	shortages	between	the	time	Sony	cleared	out	the	old	units	and
the	new	units	were	ready.	The	issue	was	compounded	in	the	United	Kingdom	when	a	Russian	oil	tanker	became	stuck	in	the	Suez	Canal,	blocking	a	ship	from	China	carrying	PlayStation	2s	bound	for	the	Port	of	Felixstowe.	During	one	week	in	November	2004,	British	sales	totalled	6,000	units—compared	to	70,000	units	a	few	weeks	prior.	Sony
remedied	the	issue	by	hiring	Russian	Antonov	AN-24	cargo	planes	to	airlift	units	twice	a	week.[79]	There	were	shortages	in	more	than	1,700	shops	in	North	America	on	the	day	before	Christmas.[80]	It	became	the	fastest	game	console	to	sell	100	million	units	by	2008,	accomplishing	the	feat	within	5	years	and	9	months	from	its	launch;	though	this
was	surpassed	4	years	later	when	the	Nintendo	DS	reached	100	million	shipments	in	4	years	and	5	months	from	its	launch.[81]	The	PlayStation	2	remained	the	best-selling	and	most	played	console	by	2008,	even	surpassing	the	PlayStation	3.[82]	By	July	2009,	the	system	had	sold	138.8	million	units	worldwide,	with	51	million	of	those	units	sold	in	PAL
regions.[83]	Later	that	year,	Sony	announced	that	it	had	discontinued	all	console	colours,	however	sales	remained	consistently	strong.[84]	In	2010,	Sony	introduced	a	Bravia	television	with	a	built-in	PlayStation	2.[85][86]	Sales	dropped	significantly	to	600,000	units	by	the	beginning	of	2012,	partly	due	to	the	global	launch	of	the	PlayStation	Vita	a	few
months	prior.[87]	By	31	March	2012,	twelve	years	after	its	launch,	over	155	million	units	were	sold	worldwide.[88]	Sony	officially	stopped	supplying	updated	sales	numbers	of	the	system	in	the	same	year.[89]	Production	was	officially	discontinued	on	4	January	2013	after	almost	thirteen	years	of	production—one	of	the	longest	lifespans	of	any	video
game	console.	Sales	in	the	fourth	quarter	of	2012	reached	an	"astonishing"	1.6	million	units,	totalling	to	5	million	units	sold	that	year,	surpassing	the	previous	year's	sales	of	4.1	million	units.[16]	New	games	continued	to	be	made	until	the	end	of	2013,	including	Final	Fantasy	XI	for	Japan,	and	FIFA	14:	Legacy	Edition	for	North	America	and	South
America.[90]	The	last	game	ever	released	for	the	system	was	Pro	Evolution	Soccer	2014	for	the	United	Kingdom	on	8	November	2013.[91]	Repair	services	for	the	system	in	Japan	ended	on	7	September	2018	due	to	a	shortage	of	parts.[92]	In	February	2024,	Jim	Ryan	(CEO	of	Sony	Interactive	Entertainment)	confirmed	on	the	Official	PlayStation
Podcast	that	the	PlayStation	2	had	sold	160.63	million	units	worldwide.[93]	This	statement	was	not	directly	corroborated	by	Sony	themselves	until	eight	months	later,	when	this	figure	officially	appeared	on	the	PlayStation	30th	Anniversary	website	in	November	that	year.[94]	Main	article:	PlayStation	2	technical	specifications	Emotion	Engine	CPU
PlayStation	2	graphics	synthesiser	I/O	processor	Emotion	Engine	CPU	Graphics	synthesiser	I/O	processor	memory	controller	SCPH-10000	motherboard	SCPH-70001	motherboard	Scratchpad	memory	controller	An	early	SCPH-10000	motherboard	A	late	SCPH-70001	motherboard	The	main	central	processing	unit	(CPU)	is	the	64-bit	R5900-based
"Emotion	Engine",	custom-designed	by	Sony	and	Toshiba.[95][c]	The	Emotion	Engine	consists	of	eight	separate	"units",	each	performing	a	specific	task,	integrated	onto	the	same	die.	These	units	include	a	central	CPU	core,	two	Vector	Processing	Units	(VPU),	a	10-channel	DMA	unit,	a	memory	controller,	and	an	Image	Processing	Unit	(IPU).	There	are
three	interfaces:	an	input	output	interface	to	the	I/O	processor	running	at	a	clock	speed	of	36.864	MHz,	a	graphics	interface	to	the	graphics	synthesiser,	and	a	memory	interface	to	the	system	memory.[96]	The	Emotion	Engine	CPU	has	a	clock	rate	of	294.912	MHz	(299	MHz	on	newer	versions)	and	6,000	MIPS,	with	a	floating	point	performance	of	6.2
GFLOPS.[97][98][99][100]	The	system's	I/O	processor	was	based	on	the	PlayStation's	CPU	and	was	designed	to	provide	full	backward	compatibility	with	the	PlayStation.[39]	The	system	has	32	MB	of	RDRAM.[97]	The	GPU	is	likewise	custom-designed	for	the	console,	named	the	"Graphics	Synthesizer".	It	has	a	fillrate	of	2.4	gigapixels	per	second,
capable	of	rendering	up	to	75	million	polygons	per	second.[101]	The	GPU	also	runs	with	a	clock	frequency	of	147.456	MHz	(which	is	half	the	clock	speed	of	the	Emotion	Engine),	4	MB	of	DRAM	is	capable	of	transmitting	a	display	output	of	1280	x	1024	pixels	on	both	PAL	and	NTSC	televisions.[102]	The	PlayStation	2	has	a	maximum	colour	depth	of
16.7	million	true	colours.[103]	When	accounting	for	features	such	as	lighting,	texture	mapping,	artificial	intelligence,	and	game	physics,	the	console	has	a	real-world	performance	of	25	million	polygons	per	second.[102]	The	PlayStation	2	also	features	two	USB	ports,	and	one	IEEE	1394	(Firewire)	port	for	SCPH-10000	to	3900x	models	only.	A	hard
disk	drive	can	be	installed	in	an	expansion	bay	on	the	back	of	the	console,	and	is	required	to	play	certain	games,	notably	the	popular	Final	Fantasy	XI.[104]	The	system	has	4	MB	of	Video	RAM	in	the	form	of	eDRAM.[105][106]	Software	was	distributed	primarily	on	DVD-ROMs,[107]	with	some	titles	being	published	on	blue-tinted	CD-ROM	format.	In
addition,	the	console	can	play	audio	CDs	and	DVD	films	and	is	backward-compatible	with	almost	all	original	PlayStation	games.[102]	The	PlayStation	2	also	supports	PlayStation	memory	cards	and	controllers,	although	original	PlayStation	memory	cards	will	only	work	with	original	PlayStation	games[108]	and	the	controllers	may	not	support	all
functions	(such	as	analogue	buttons)	for	PlayStation	2	games.	The	standard	PlayStation	2	memory	card	has	an	8	megabyte	(MB)	capacity[109]	and	features	MagicGate	encryption.[110]	The	PlayStation	2	can	natively	output	video	resolutions	on	SDTV	and	HDTV	from	480i	to	480p,	and	some	games,	such	as	Gran	Turismo	4	and	Tourist	Trophy,	are
known	to	support	up-scaled	1080i	resolution.[111]	The	PlayStation	2	supports	the	following	standards:	composite	video[112](480i),	S-Video[113]	(480i),	RGB[114]	(480i/p),	VGA[115]	(for	progressive	scan	games	and	PS2	Linux	only),	YPBPR	component	video[116]	(which	display	most	original	PlayStation	games	in	their	native	240p	mode	which	most
HDTV	sets	do	not	support[117]),	and	D-Terminal.[118]	Cables	are	available	for	all	of	these	signal	types;	these	cables	also	output	analogue	stereo	audio.	Additionally,	an	RF	modulator	is	available	for	the	system	to	connect	to	older	TVs.[119]	Main	article:	PlayStation	2	models	Rear	of	the	slim	model,	showing	its	built-in	networking	The	PlayStation	2
underwent	many	revisions	during	its	lifespan.[120]	It	is	primarily	differentiated	between	models	featuring	the	original	"fat"	case	design	and	"slimline"	models,	which	were	introduced	at	the	end	of	2004.	In	2010,	the	Sony	Bravia	KDL-22PX300	was	made	available	to	consumers.	It	was	a	22"	HD-Ready	television	which	incorporated	a	built-in	PlayStation
2.[121][122]	The	standard	colour	of	the	PS2	is	matte	black.	Several	variations	in	colour	were	produced	in	different	quantities	and	regions,	including	ceramic	white,	light	yellow,	aqua,	metallic	silver,	navy	blue,	opaque	blue,	midnight	black,	pearl	white,	sakura	purple,	satin	gold,	satin	silver,	snow	white,	super	red,	ocean	blue,	and	pink,	which	was
distributed	in	some	regions	such	as	Oceania,	and	parts	of	Asia.[123][124]	In	October	2004,	Sony	released	the	"Slimline",	a	smaller,	redesigned	version	of	the	original	PlayStation	2.	It	includes	a	built-in	Ethernet	port	and	an	internal	power	supply.	Due	to	its	thinner	profile,	it	does	not	contain	the	3.5"	expansion	bay	and	therefore	does	not	support	the
internal	hard	disk	drive.	The	removal	of	the	expansion	bay	was	criticised	as	a	limitation	to	software,	due	to	the	existence	of	titles	such	as	Final	Fantasy	XI,	which	required	the	HDD	use.[125]	The	slimline	model	features	a	top-loading	disc	mechanism,	replacing	the	motorised	tray-loading	system	of	the	original	version.	Like	its	predecessor,	the	slimline
console	is	designed	to	operate	in	both	horizontal	and	vertical	orientations;	however,	vertical	placement	requires	a	dedicated	stand	for	stability.[126][127]	Sony	also	manufactured	a	consumer	electronic	device,	the	PSX,	which	was	marketed	as	an	all-in-one	home	media	centre.	Integrating	nanotechnology,	the	system	combines	the	PlayStation	2's
Graphics	Synthesiser	and	Emotion	Engine	processors	into	a	single	chipset,	known	as	the	90	nm	EE+GS.[128]	In	addition	to	its	gaming	capabilities,	the	PSX	features	an	integrated	analogue	television	tuner,	as	well	as	the	ability	to	record	both	television	programmes	and	DVDs.[129]	The	device	also	supports	broadband	internet	connectivity	and	features
a	memory	card	slot,	enabling	users	to	view	digital	photographs	and	play	MP3	audio	files	directly	on	a	connected	television.	It	was	released	exclusively	in	Japan	on	13	December	2003	in	two	models:	the	DESR-5000,	featuring	a	160	GB	hard	drive,	priced	at	¥79,800,	and	the	DESR-7000,	with	a	250	GB	hard	drive,	priced	at	¥99,800.[128]	Main	article:
PlayStation	2	online	functionality	See	also:	List	of	PlayStation	2	online	games	A	PS2	Network	Adaptor	shown	by	itself	(top)	and	inserted	to	a	console	(North	American	Dial-up/LAN/broadband	version;	bottom)	The	PlayStation	2	introduced	optional	online	functionality	via	a	dedicated	network	adaptor,	which	enabled	both	Ethernet	and	dial-up	internet
connections.	The	hardware	component	of	the	adaptor	was	compact—smaller	than	a	standard	paperback	book—and	installed	easily	into	the	expansion	bay	at	the	rear	of	the	console.	Once	secured	with	two	screws	and	connected	to	a	telephone	line	or	Ethernet	cable,	the	adaptor	was	ready	for	use.[130]	Sony	did	not	operate	their	own	subscription-based
online	service	for	the	PlayStation	2,	instead	allowing	users	to	connect	through	existing	internet	service	providers.	However,	some	providers,	such	as	AOL,	imposed	additional	charges	for	console	connectivity—typically	around	$4.95	per	month.[130]	A	key	distinction	in	Sony's	approach	was	their	support	for	both	broadband	and	dial-up	connections,	in
contrast	to	Microsoft's	broadband-only	requirement	for	the	Xbox.	While	broadband	provided	a	significantly	smoother	experience,	Sony's	decision	ensured	greater	accessibility	for	users	with	limited	internet	infrastructure.	For	households	with	established	home	networks,	connecting	the	PlayStation	2	via	Ethernet	to	a	router	was	straightforward	and
efficient.[131]	Sony	also	delegated	the	responsibility	for	online	functionality	to	individual	game	developers	and	publishers.	Each	third-party	developer	was	required	to	manage	their	own	servers	and	infrastructure	for	their	respective	titles.	This	decentralised	model	meant	that	users	often	needed	to	create	separate	login	credentials	for	each	game,	and
the	quality	of	online	services	varied	depending	on	the	developer's	expertise	and	resources.[130]	Main	article:	PlayStation	2	accessories	The	PlayStation	2's	DualShock	2	controller	retains	most	of	the	same	functionality	as	its	predecessor,	with	several	key	enhancements.	The	most	significant	functional	upgrade	is	the	inclusion	of	pressure-sensitive
inputs	across	all	primary	controls.[97]	Unlike	the	original	DualShock	controller,	which	featured	only	digital	input	for	the	directional	pad	and	face	buttons,	the	DualShock	2	allowed	for	255	levels	of	pressure	sensitivity	on	the	directional	pad;	four	face	buttons,	and	four	shoulder	buttons.	Aesthetically,	the	DualShock	2	is	distinguished	by	its	black	colour
scheme	and	minor	adjustments	in	weight	and	internal	components.	It	is	marginally	lighter	than	the	original,	due	in	part	to	a	reduction	in	the	mechanical	complexity	of	the	vibration	motors.	The	DualShock	2	maintained	the	overall	layout	and	ergonomics	of	the	original	controller.[132]	Like	its	predecessor,	the	DualShock	2	controller	has	force	feedback,
or	"vibration"	functionality.[133]	Specialised	controllers	include	light	guns	(GunCon),	fishing	rod	and	reel	controllers,	a	Dragon	Quest	VIII	"slime"	controller,[134]	a	Final	Fantasy	X-2	"Tiny	Bee"	dual	pistol	controller,[135]	an	Onimusha	3	katana	controller,[136]	and	a	Resident	Evil	4	chainsaw	controller.[137]	EyeToy	DVD	remote	8MB	memory	card
EyeToy	camera	DVD	remote	8MB	memory	card	PlayStation	Multitap	40GB	hard	drive	Network	adaptor	Multitap	40GB	hard	drive	Network	adaptor	Much	like	the	original	PlayStation,	Sony	released	a	series	of	peripherals	to	add	extra	layers	of	functionality.	Such	peripherals	include	memory	cards,[138]	a	DVD	remote	control,[139]	an	internal	or
external	hard	disk	drive	(HDD),[140]	network	adapter,[141]	horizontal	and	vertical	stands,[142]	the	Multiplayer	Adapter	(a	four-player	Multitap),[143]	a	USB	motion	camera	(EyeToy),[144]	keyboard	and	mouse,[145]	and	a	headset.[146]	Unlike	the	original	PlayStation,	which	requires	the	use	of	an	official	PlayStation	Mouse	to	play	mouse-compatible
games,	the	few	PlayStation	2	games	with	mouse	support	also	work	with	a	standard	USB	mouse	as	well	as	a	USB	trackball.[147]	Early	versions	of	the	console	could	be	networked	via	an	i.LINK	port,	though	this	had	little	game	support	and	was	ultimately	removed	in	the	"Slimline"	model.[148][149]	Some	third-party	companies,	such	as	Joytech,	produced
LCD	monitor	and	speaker	attachments	for	the	PlayStation	2,	which	attach	to	the	rear	of	the	console.[150]	These	allow	users	to	play	games	without	access	to	a	television	as	long	as	there	is	access	to	mains	electricity	or	a	similar	power	source.[151]	There	are	many	accessories	for	musical	games,	such	as	dance	pads	for	Dance	Dance	Revolution	titles,
[152]	Konami	microphones	for	use	with	the	Karaoke	Revolution	games,[153]	wireless	microphones	(sold	with	and	used	exclusively	for	SingStar	games),[154]	various	"guitar"	controllers	(for	the	Guitar	Freaks	series	and	Guitar	Hero	series),[155][156]	the	drum	set	controller	(sold	in	a	box	set	(or	by	itself)	with	a	"guitar"	controller	and	a	USB
microphone	(for	use	with	Rock	Band	and	Guitar	Hero	series),[155][157]	and	a	taiko	drum	controller	for	Taiko:	Drum	Master	(2004).[158]	Sony	released	a	Linux-based	operating	system	kit,	Linux	for	PlayStation	2,	which	included	a	keyboard,	mouse,	Ethernet	adapter	and	HDD.[159]	In	Europe	and	Australia,	the	consoles	comes	with	a	free	Yabasic
interpreter	on	the	bundled	demo	disc.	This	allows	users	to	create	simple	programs	for	the	PlayStation	2.	A	port	of	the	NetBSD	project	and	BlackRhino	GNU/Linux,	an	alternative	Debian-based	distribution,	are	also	available.[160]	See	also:	List	of	PlayStation	2	games	(A–K),	List	of	best-selling	PlayStation	2	video	games,	List	of	cancelled	PlayStation	2
games,	and	List	of	downloadable	PlayStation	2	games	With	a	total	of	10,987	game	titles,	the	PlayStation	2	features	a	diverse	global	library.[161]	Premier	franchises	include	the	Grand	Theft	Auto,	Final	Fantasy,	and	Metal	Gear	Solid	series,	most	games	of	which	were	released	exclusively	for	the	console.	Several	prolific	series	first	arrived	on	the
console,	including	God	of	War	(2005),	Ratchet	&	Clank	(2002),	Jak	and	Daxter:	The	Precursor	Legacy	(2001),	Devil	May	Cry	(2001),	and	Kingdom	Hearts	(2002).	The	best-selling	PlayStation	2	game	is	Grand	Theft	Auto:	San	Andreas,	which	sold	17.33	million	units.[162]	After	the	PlayStation	2's	discontinuation	in	2013,	the	cumulative	software	shipment
was	1.54	billion	units.[161]	Following	its	2000	launch	in	Japan,	the	PlayStation	2	was	released	with	eleven	launch	titles;	early	notable	games	included	Ridge	Racer	V	(2000)	and	Tekken	Tag	Tournament	(2000).[2]	This	was	increased	to	29	titles	for	its	North	American	launch,[163]	and	30	in	Europe.[164]	The	last	games	released	for	the	console	were
Final	Fantasy	XI:	Seekers	of	Adoulin	(2013)	in	Japan,[165]	FIFA	14	(2013)	in	North	America,[90]	and	Pro	Evolution	Soccer	2014	(2013)	in	the	United	Kingdom.[91]	The	PlayStation	2	received	critical	acclaim	upon	release.	Initial	reviews	commended	its	hardware	and	graphics	capabilities,	ability	to	play	DVDs,	and	backward	compatibility	with	games
and	hardware	for	the	original	PlayStation.	Early	points	of	criticism	included	the	lack	of	online	support	at	the	time,	its	inclusion	of	only	two	controller	ports,	and	the	system's	price	at	launch	compared	to	the	Dreamcast	in	2000.[166][167]	PC	Magazine	in	2001	called	the	console	"outstanding",	praising	its	"noteworthy	components"	such	as	the	Emotion
Engine	CPU,	32	MB	of	RAM,	support	for	IEEE	1394	(branded	as	"i.LINK"	by	Sony	and	"FireWire"	by	Apple),	and	the	console's	two	USB	ports	while	criticising	its	"expensive"	games	and	its	support	for	only	two	controllers	without	the	multitap	accessory.[168]	The	inclusion	of	DVD	playback	was	a	major	factor	in	the	commercial	success	of	the	PlayStation
2.	At	launch,	the	PS2	was	priced	comparably	to	standalone	DVD	players,	making	it	an	attractive	option	for	consumers.	This	multifunctionality	also	the	increased	console's	appeal	beyond	traditional	gamers	and	accelerate	DVD	adoption	in	households.[169][170]	There	was,	however,	some	concern	about	the	system's	abilities	following	the	lack	of	anti-
aliasing	in	the	two	most	popular	early	titles,	Ridge	Racer	V	(2000)	and	Tekken	Tag	Tournament	(2000).[171]	It	was	exacerbated	for	a	period	of	time	post-launch	amid	concerns	about	the	relative	lack	of	new	quality	software.[172]	This	situation	was	eventually	turned	around	following	a	spate	of	highly	acclaimed	games	in	the	final	quarter	of	2001.[71]
Later	reviews,	especially	after	the	launch	of	the	competing	GameCube	and	Xbox	systems,	continued	to	praise	the	PlayStation	2's	large	game	library	and	DVD	playback,	while	routinely	criticising	the	PlayStation	2's	lesser	graphics	performance	compared	to	the	newer	systems	and	its	rudimentary	online	service	compared	to	Xbox	Live.	In	2002,	CNET
rated	the	console	7.3	out	of	10,	calling	it	a	"safe	bet"	despite	not	being	the	"newest	or	most	powerful",	noting	that	the	console	"yields	in-game	graphics	with	more	jagged	edges".	CNET	also	criticised	the	DVD	playback	functionality,	claiming	that	the	console's	video	quality	was	"passable"	and	that	the	playback	controls	were	"rudimentary",
recommending	users	to	purchase	a	remote	control.	The	console's	two	controller	ports	and	the	high	cost	of	its	memory	cards	were	also	a	point	of	criticism.[173]	The	slim	model	of	the	PlayStation	2	received	positive	reviews	for	its	small	size	and	built-in	networking,	but	received	criticism	for	easily	overheating	due	to	the	exclusion	of	the	original	model's
built-in	fan.	The	requirement	for	a	separate	power	adapter	was	criticised	while	the	top-loading	disc	drive	was	noted	as	being	less	likely	to	break	compared	to	the	tray-loading	drive	of	the	original	model.[174][175]	The	PlayStation	2	overcame	the	earlier	launch	of	the	Sega's	Dreamcast	and	then	fended	off	competition	from	Microsoft's	newcomer	Xbox
and	Nintendo's	GameCube.[176][177][178]	Its	immense	success	and	failure	of	the	Dreamcast	were	among	the	main	factors	which	led	to	Sega	abandoning	the	console	market	entirely.[179][180]	Sony's	integration	of	a	DVD	player	into	the	console	not	only	positioned	it	as	a	cost-effective	home	entertainment	device,	but	also	helped	broaden	its	reach
beyond	traditional	gaming	audiences.	This	feature	contributed	to	the	PlayStation	2's	widespread	adoption,	particularly	as	DVD	technology	was	gaining	popularity.[16]	Additionally,	the	console	served	as	the	exclusive	platform	for	several	early	landmark	titles	such	as	Grand	Theft	Auto	III	(2001),	Final	Fantasy	X	(2001),	and	Metal	Gear	Solid	2	(2001),
during	a	period	marked	by	significant	innovation	in	game	design.	This	era	saw	the	emergence	of	cinematic	storytelling	and	expansive	open-world	gameplay,	which	further	solidified	the	system's	appeal.	According	to	Piers	Harding-Rolls,	a	senior	analyst	at	IHS	Screen	Digest,	Sony's	marketing	strategy—particularly	its	alignment	with	association
football—was	instrumental	in	securing	strong	market	penetration	in	regions	where	console	gaming	had	previously	been	underdeveloped.	In	its	later	years,	the	PlayStation	2	expanded	its	demographic	by	incorporating	lifestyle	and	social	games,	further	enhancing	its	longevity	and	appeal	during	the	mid-2000s.[16]	The	PlayStation	2	has	often	ranked
among	the	best	video	game	consoles.	In	2020,	Keith	Stuart	from	The	Guardian	named	it	as	the	second	best	console,	declaring	that	its	"utter	dominance"	and	technical	prowess	heralded	a	golden	era	in	video	gaming.[181]	IGN	ranked	the	PlayStation	2	in	2009	as	the	third	best	console,	noting	its	diverse	game	library	and	appeal	towards	all	audiences	to
be	a	strong	testament	to	its	"staying	power".[182]	In	2018,	Retro	Gamer	named	it	the	fifth	best	console,	similarly	crediting	its	large	library	and	appeal	to	developers	as	key	factors	in	gaining	mass	success,	lauding	it	as	a	machine	with	"mad	architecture".[183]	2000s	portalVideo	games	portal	Linux	for	PlayStation	2	PCSX2	–	PlayStation	2	(PS2)
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32X	attached	to	a	second	model	GenesisDeveloperSegaManufacturerSegaTypeVideo	game	console	add-onGenerationFifthRelease	dateNA:	November	21,	1994EU:	November	1994JP:	December	3,	1994BR:	March	1995Introductory	priceUS$159.99	(equivalent	to	$339	in	2024)[1]£169.99[2]Discontinued1996Units	sold800,000MediaROM	cartridge,CD-
ROM	(with	Sega	CD)CPU2×	SH-2	32-bit	RISC	@	23	MHzMemory256	KB	RAM,	256	KB	VRAMDisplay320	×	240	resolution,	32,768	on-screen	colors[3]Dimensions110	×	210	×	100	mm	(4.3	×	8.3	×	3.9	in)Weight495	g	(17.5	oz)[3]BackwardcompatibilitySega	Genesis	cartridgesRelatedSega	CD	The	32X	is	an	add-on	for	the	Sega	Genesis	video	game
console.	Codenamed	"Project	Mars",	it	was	designed	to	expand	the	power	of	the	Genesis	and	serve	as	a	transitional	console	into	the	32-bit	era	until	the	release	of	the	Sega	Saturn.	The	32X	uses	its	own	ROM	cartridges	and	has	its	own	library	of	games.	It	was	distributed	under	the	name	Super	32X[a]	in	Japan	and	South	Korea,	Genesis	32X	in	North
America,	Mega	32X	in	Brazil,	and	Mega	Drive	32X	in	all	other	regions.	Sega	unveiled	the	32X	at	the	Consumer	Electronics	Show	in	June	1994,	and	presented	it	as	a	low-cost	option	for	32-bit	games.	It	was	developed	in	response	to	the	Atari	Jaguar	and	concerns	that	the	Saturn	would	not	make	it	to	market	by	the	end	of	1994.	Though	the	32X	was
conceived	as	a	new,	standalone	console,	at	the	suggestion	of	Sega	of	America	executive	Joe	Miller	and	his	team,	it	became	an	add-on	for	the	Genesis	which	made	the	console	more	powerful.	The	final	design	contained	two	32-bit	central	processing	units	and	a	visual	display	processor.	The	32X	failed	to	attract	third-party	video	game	developers	and
consumers	because	of	the	announcement	of	the	Saturn's	simultaneous	release	in	Japan.	Sega's	efforts	to	rush	the	32X	to	market	cut	into	time	for	game	development,	resulting	in	a	weak	library	of	40	games	that	did	not	fully	use	the	hardware,	including	Genesis	ports.	Sega	produced	800,000	32X	units	and	sold	an	estimated	665,000	by	the	end	of	1994,
selling	the	rest	at	steep	discounts	until	it	was	discontinued	in	1996	as	Sega	turned	its	focus	to	the	Saturn.	The	32X	is	considered	a	commercial	failure.	Initial	reception	was	positive,	highlighting	the	low	price	and	power	expansion	to	the	Genesis.	However,	later	reviews,	both	contemporary	and	retrospective,	were	mostly	negative	because	of	its	shallow
game	library,	poor	market	timing	and	its	market	fragmentation	of	the	Genesis.	The	Sega	Genesis	was	released	in	1988.[4]	By	early	1994,	Sega	had	started	to	become	concerned	about	competition	from	newer,	more	powerful	32-bit	consoles,	such	as	the	Atari	Jaguar	and	the	3DO.[5]	The	Sega	CD,	a	previous	add-on	for	the	Genesis,	had	not	met
commercial	expectations,	and	the	Genesis'	successor,	the	Sega	Saturn,	would	not	be	fully	rolled	out	worldwide	until	late	1995.[2][6][5][7]	This	left	a	nearly	two-year	gap	that	Sega	worried	would	allow	its	competitors	to	gain	traction.	According	to	former	Sega	of	America	CEO	Tom	Kalinske,	in	regards	to	discussing	about	the	longevity	of	the	Genesis,
"Initially,	the	argument	was	that	we	could	get	another	year	of	life	out	of	the	Genesis	before	we	had	to	introduce	the	Saturn.	Japan	disagreed	with	me	on	that,	so	as	kind	of	a	stopgap	measure,	the	32X	came	up."[5]	During	the	Winter	Consumer	Electronics	Show	in	January	1994,	Sega	of	America	research	and	development	head	Joe	Miller	took	a	phone
call	in	his	Las	Vegas	hotel	suite	from	Sega	president	Hayao	Nakayama,	in	which	Nakayama	stressed	the	importance	of	coming	up	with	a	quick	response	to	the	Atari	Jaguar.	Included	on	this	call	were	Sega	of	America	producer	Scot	Bayless,	Sega	hardware	team	head	Hideki	Sato,	and	Sega	of	America	vice	president	of	technology	Marty	Franz.	One	idea
mooted	by	the	Japanese	team,	referred	to	by	former	Sega	of	America	producer	Michael	Latham	as	"Genesis	2",[8]	was	an	entirely	new	independent	console.[2]	This	would	have	been	a	new	Genesis	model	with	an	upgraded	color	palette	and	some	limited	3D	capabilities	thanks	to	integration	of	ideas	from	the	development	of	the	Sega	Virtua	Processor
chip.	According	to	Latham,	Miller	dismissed	an	upgraded	Genesis	as	"just	a	horrible	idea.	If	all	you're	going	to	do	is	enhance	the	system,	you	should	make	it	an	add-on.	If	it's	a	new	system	with	legitimate	new	software,	great.	But	if	the	only	thing	it	does	is	double	the	colors...."[8]	Miller	said	his	idea	was	to	leverage	the	existing	Genesis	as	a	way	to	keep
from	alienating	Sega	customers,	who	would	otherwise	be	required	to	discard	their	Genesis	systems	entirely	to	play	32-bit	games,	and	to	control	the	cost	of	the	new	system	in	the	form	of	an	add-on.[9]	From	these	discussions,	the	new	add-on,	codenamed	"Project	Mars",	was	advanced.[2]	With	Miller	pushing	for	his	American	team	to	create	the	system,
[2]	the	32X	was	designed	as	a	peripheral	for	the	existing	Genesis,[8]	expanding	its	power	with	two	32-bit	SuperH-2	processors,	the	same	as	those	that	would	be	used	in	the	Saturn	but	with	a	lower	clock	speed.[5]	The	SH-2	had	been	developed	in	1993	as	a	joint	venture	between	Sega	and	Japanese	electronics	company	Hitachi.[10]	The	original	design
for	the	32X	add-on,	according	to	Bayless,	was	created	on	a	cocktail	napkin,[11]	but	Miller	denied	this.[9]	In	another	account,	Bayless	claimed	that	Franz	began	designing	the	32X	on	a	hotel	notepad,	drawing	two	SH-2	processors	with	separate	framebuffers.[2]	Although	the	new	unit	was	a	stronger	console	than	originally	proposed,	it	was	not
compatible	with	Saturn	games.[8]	This	was	justified	by	Sega's	statement	that	both	platforms	would	run	at	the	same	time,	and	that	the	32X	would	be	aimed	at	players	who	could	not	afford	the	more	expensive	Saturn.[12][13]	Bayless	praised	the	potential	of	this	system	at	this	point,	calling	it	"a	coder's	dream	for	the	day"	with	its	twin	processors	and	3D
capabilities.[2]	Sega	of	America	headed	up	the	development	of	the	32X,	with	some	assistance	from	Sato's	team	in	Japan.	Shortages	of	processors	due	to	the	same	32-bit	chips	being	used	in	both	the	32X	and	the	Saturn	hindered	the	development	of	the	32X,	as	did	the	language	barrier	between	the	teams	in	Japan	and	the	United	States.[2]	Before	the
32X	was	launched,	the	release	date	of	the	Saturn	was	announced	for	November	1994	in	Japan,	coinciding	with	the	32X's	target	launch	date	in	North	America.	Sega	of	America	was	tasked	with	marketing	the	32X	with	the	Saturn's	Japan	release	occurring	simultaneously.	Their	answer	was	to	describe	the	32X	a	"transitional	device"	between	the	Genesis
and	the	Saturn;	Bayless	said	this	"just	made	us	look	greedy	and	dumb	to	consumers".[2]	Japanese	Sega	Saturn,	released	in	November	1994.	The	32X	was	incompatible	with	Saturn	software.	The	unveiling	of	the	32X	to	the	public	came	at	the	Summer	Consumer	Electronics	Show	in	June	1994	in	Chicago.	Promoted	as	the	"poor	man's	entry	into	'next
generation'	games",	32X	was	marketed	for	its	US$159	price	point	as	a	less-expensive	alternative	to	the	Saturn.	However,	Sega	would	not	answer	as	to	whether	or	not	a	Genesis	console	equipped	with	a	Sega	CD	and	a	32X	would	be	able	to	run	Saturn	software.	Trip	Hawkins,	founder	of	The	3DO	Company,	was	willing	to	point	out	that	it	would	not,
stating,	"Everyone	knows	that	32X	is	a	Band-Aid.	It's	not	a	'next	generation	system.'	It's	fairly	expensive.	It's	not	particularly	high-performance.	It's	hard	to	program	for,	and	it's	not	compatible	with	the	Saturn."[1]	In	response	to	these	comments,	Sega	executive	Richard	Brudvik-Lindner	pointed	out	that	the	32X	would	play	Genesis	games,	and	had	the
same	system	architecture	as	the	Saturn.[8]	In	August	of	that	year,	GamePro	highlighted	the	advantages	of	the	upcoming	add-on	in	its	32-bit	processors	and	significantly	lower	price,	noting	that	"[n]o	doubt	gotta-get-it-now	gamers	will	spend	the	big	bucks	to	grab	Saturn	or	PlayStation	systems	and	games	from	Japan.	For	the	rest	of	us,	however,	32X
may	well	be	the	system	of	choice	in	'94."[14]	Edge	was	more	critical,	questioning	if	the	32X	was	only	there	to	fill	in	as	a	stopgap	for	the	Christmas	season	in	the	US	and	Europe,	and	referred	to	the	Japanese	release	as	a	"PR	exercise	and	quick	money	maker	[rather]	than	a	serious	bid	to	get	the	machine	into	every	home".	Responding	to	concerns	over
the	32X	being	a	stopgap,	Kalinske	said,	"Saturn	will	be	at	a	price	point	that	will	not	make	it	a	massmarket	item.	In	terms	of	volume	and	keeping	the	category	exciting,	it's	Genesis	and	32X."[15]	The	32X	was	released	on	November	21,	1994,	in	North	America,[16]	in	time	for	the	holiday	season	that	year.	As	announced,	it	retailed	for	$159.99	without	a
pack-in	game.[2][15]	Demand	among	retailers	was	high,	and	Sega	could	not	keep	up	with	orders	for	the	new	system.[17]	Over	1,000,000	orders	had	been	placed	for	32X	units,	but	Sega	had	only	managed	to	ship	600,000	units	by	January	1995.[13]	In	the	United	States,	nearly	500,000	units	were	sold	by	Christmas	1994,[18]	exceeding	Sega's	initial
sales	projection.[19]	Launching	at	about	the	same	price	as	a	Genesis	console,	the	price	of	the	32X	was	less	than	half	of	what	the	Saturn's	price	would	be	at	launch.[7]	The	European	release	came	in	November	1994,	at	a	price	of	£169.99,	and	also	experienced	initial	high	demand.[20]	Sega	promised	12	games	available	at	launch	and	50	games	due	for
release	in	1995	from	third-party	developers.[14]	Despite	Sega's	initial	promises,	only	six	games	were	available	at	its	North	American	launch,	including	Doom,	Star	Wars	Arcade,	Virtua	Racing	Deluxe,	and	Cosmic	Carnage.	Although	Virtua	Racing	was	considered	strong,	Cosmic	Carnage	"looked	and	played	so	poorly	that	reporters	made	jokes	about	it".
[17][21]	Games	were	available	at	a	retail	price	of	$69.95.[14]	Advertising	for	the	system	included	images	of	the	32X	being	connected	to	a	Genesis	console	to	create	an	"arcade	system".[2]	Japan	received	the	32X	on	December	3,	1994,[22]	two	weeks	after	the	launch	of	the	Saturn	in	the	region.[15]	The	32X	launched	in	Brazil	in	March	1995.[23]	Despite
the	lower	price	console's	positioning	as	an	inexpensive	entry	into	32-bit	gaming,	Sega	had	a	difficult	time	convincing	third-party	developers	to	create	games	for	the	new	system.	Top	developers	were	already	aware	of	the	coming	arrival	of	the	Sega	Saturn,	Nintendo	64,	and	PlayStation,	and	did	not	believe	the	32X	would	be	capable	of	competing	with
any	of	those	systems.[24]	Not	wanting	to	create	games	for	an	add-on	that	was	"a	technological	dead-end",	many	developers	decided	not	to	make	games	for	the	system.[25]	Problems	plagued	games	developed	in-house	due	to	the	32X's	quick	development	time.	According	to	Bayless,	"games	in	the	queue	were	effectively	jammed	into	a	box	as	fast	as
possible,	which	meant	massive	cutting	of	corners	in	every	conceivable	way.	Even	from	the	outset,	designs	of	those	games	were	deliberately	conservative	because	of	the	time	crunch.	By	the	time	they	shipped	they	were	even	more	conservative;	they	did	nothing	to	show	off	what	the	hardware	was	capable	of."[2]	Kalinske	has	said	that	Sega	of	America
did	not	receive	enough	support	from	Japan	in	game	development.	Development	kits	came	out	late,	leaving	little	time	for	game	development	before	the	32X	release.[5]	According	to	one	developer,	the	32X's	hardware	was	significantly	slower	than	the	Saturn	and	lacked	the	capability	for	texture	mapping.[15]	Journalists	were	similarly	concerned	about
Sega's	tactic	of	selling	two	similar	consoles	at	different	prices	and	attempting	to	support	both,	likening	Sega's	approach	to	that	of	General	Motors	and	segmenting	the	market	for	its	consoles.[24][26]	In	order	to	convince	the	press	that	the	32X	was	a	worthwhile	console,	Sega	flew	in	journalists	from	all	around	the	country	to	San	Francisco	for	a	party	at
a	local	nightclub.	The	event	featured	a	speech	from	Kalinske,	live	music	with	a	local	rapper,	and	32X	games	on	exhibition.	However,	the	event	turned	out	to	be	a	bust,	as	journalists	attempted	to	leave	the	party	due	to	its	loud	music	and	unimpressive	games	on	display,	only	to	find	that	the	buses	that	brought	them	to	the	nightclub	had	just	left	and
would	not	return	until	the	scheduled	end	of	the	party.[27]	Though	the	system	had	a	successful	launch,	demand	soon	disappeared.	Over	the	first	three	months	of	1995,	several	of	the	32X's	third	party	publishers,	including	Capcom	and	Konami,	cancelled	their	32X	projects	so	that	they	could	focus	on	producing	games	for	the	Saturn	and	PlayStation.[28]
The	32X	failed	to	catch	on	with	the	public,	and	is	considered	a	commercial	failure.[17]	By	1995,	the	Genesis	had	still	not	proven	successful	in	Japan,	where	it	was	known	as	Mega	Drive,	and	the	Saturn	was	beating	the	PlayStation,	so	Sega	CEO	Hayao	Nakayama	decided	to	force	Sega	of	America	to	focus	on	the	Saturn	and	cut	support	for	Genesis
products,	executing	a	surprise	early	launch	of	the	Saturn	in	the	early	summer	of	1995.	Sega	was	supporting	five	different	consoles	before	this—Saturn,	Genesis,	Game	Gear,	Pico,	and	the	Master	System—as	well	as	the	Sega	CD	and	32X	add-ons.[29]	Sales	estimates	for	the	32X	stood	at	665,000	units	at	the	end	of	1994.[30]	Despite	assurances	from
Sega	that	many	games	would	be	developed	for	the	system,	in	early	1996,	Sega	finally	conceded	that	it	had	promised	too	much	out	of	the	add-on	and	decided	to	discontinue	the	32X	in	order	to	focus	on	the	Saturn.[13]	In	September	1995,	the	retail	price	for	the	32X	dropped	to	$99,[31]	and	later	the	remaining	inventory	was	cleared	out	of	stores	at
$19.95,[17]	with	800,000	units	sold	in	total.[32]	The	Sega	Neptune	is	an	unproduced	two-in-one	Genesis	and	32X	console	which	Sega	planned	to	release	in	fall	1995,	with	the	retail	price	planned	to	be	under	$200.[16][33]	It	was	featured	as	early	as	March	1995,	with	Sega	Magazine	saying	the	console	"shows	[Sega's]	commitment	to	the	hardware",[34]
and	that	the	system	would	be	compatible	with	the	Mega-CD.[35]	Sega	cancelled	the	Neptune	in	October	1995,	citing	fears	that	it	would	dilute	their	marketing	for	the	Saturn	while	being	priced	too	close	to	the	Saturn	to	be	a	viable	competitor.[36]	Electronic	Gaming	Monthly	used	the	Sega	Neptune	as	an	April	Fools'	Day	prank	in	its	April	2001	issue.
The	issue	included	a	small	article	in	which	the	writers	announced	that	Sega	had	found	a	warehouse	full	of	old	Sega	Neptunes,	and	were	selling	them	on	a	website	for	US$199	(equivalent	to	$353.38	in	2024).[37]	Twin	Hitachi	32-bit	SH-2	chips	power	the	32X.	The	32X	can	be	used	only	in	conjunction	with	a	Genesis	system.	It	is	inserted	into	the	system
like	a	standard	game	cartridge.	The	add-on	requires	its	own	separate	power	supply,	a	connection	cable	linking	it	to	the	Genesis,	and	an	additional	conversion	cable	for	the	original	model	of	the	Genesis.	As	well	as	playing	its	own	library	of	cartridges,	the	32X	is	backwards-compatible	with	Genesis	games,	and	can	also	be	used	in	conjunction	with	the
Sega	CD	to	play	games	that	use	both	add-ons.	The	32X	also	came	with	a	spacer	so	it	would	fit	properly	with	the	second	model	of	the	Genesis;	an	optional	spacer	was	offered	for	use	with	the	Sega	Genesis	CDX	system,	but	ultimately	never	shipped	due	to	risks	of	electric	shock	when	the	32X	and	CDX	were	connected.[38]	Installation	of	the	32X	also
requires	the	insertion	of	two	included	electromagnetic	shield	plates	into	the	Genesis'	cartridge	slot.[3][13]	Seated	on	top	of	a	Genesis,	the	32X	measures	115	mm	×	210	mm	×	100	mm	(4.5	in	×	8.3	in	×	3.9	in).	The	32X	contains	two	Hitachi	SH-2	32-bit	RISC	processors	with	a	clock	speed	of	23	MHz,[1][3]	which	Sega	claimed	would	allow	the	system	to
work	40	times	faster	than	a	stand-alone	Genesis.[1]	Its	graphics	processing	unit	is	capable	of	producing	32,768	colors	and	rendering	50,000	polygons	per	second,	which	provides	a	noticeable	improvement	over	the	polygon	rendering	of	the	Genesis.[3][1][13]	The	32X	also	includes	256	kilobytes	of	random-access	memory	(RAM),	along	with	256
kilobytes	of	video	RAM.	Sound	is	supplied	through	a	pulse-width	modulation	sound	source.	Input/output	is	supplied	to	a	television	set	via	a	provided	A/V	cable	that	supplies	composite	video	and	stereo	audio,	or	through	an	RF	modulator.	Stereo	audio	can	also	be	played	through	headphones	via	a	headphone	jack	on	the	attached	Genesis.[3]	The	32X
version	of	Doom	See	also:	List	of	32X	games	The	32X	library	consists	of	40	games,	including	six	that	required	both	the	32X	and	Sega	CD.	Among	them	were	ports	of	arcade	games	After	Burner,	Space	Harrier,	and	Star	Wars	Arcade,	a	sidescroller	with	a	hummingbird	as	a	main	character	in	Kolibri,	and	a	32X-exclusive	Sonic	the	Hedgehog	spinoff,
Knuckles'	Chaotix.	Several	of	the	games	released	for	the	32X	are	enhanced	ports	of	Genesis	games,	including	NFL	Quarterback	Club	and	World	Series	Baseball	'95.[39]	In	a	retrospective	review	of	the	console,	Star	Wars	Arcade	was	considered	the	best	game	for	the	32X	by	IGN	for	its	cooperative	play,	soundtrack,	and	faithful	reproduction	of	the
experiences	of	Star	Wars.[7][40]	In	a	separate	review,	IGN's	Levi	Buchanan	praised	the	32X	game	Shadow	Squadron	as	superior	to	Star	Wars	Arcade.[41]	Retro	Gamer	writer	Damien	McFerran,	however,	praised	Virtua	Fighter	as	"the	jewel	in	the	32X's	crown",[2][42]	and	GamesRadar+	named	Knuckles'	Chaotix	as	the	best	game	for	the	system.[25]
Next	Generation	called	Virtua	Fighter	"the	colorful	wreath	on	32X's	coffin",[43]	reflecting	the	consensus	among	contemporary	critics	that	the	game	was	at	once	arguably	the	32X's	best	release	and	a	clear	harbinger	of	the	platform's	imminent	discontinuation,	since	it	was	inferior	to	the	already-released	Saturn	version	of	Virtua	Fighter	Remix,	as	well
as	the	forthcoming	Saturn	release	of	Virtua	Fighter	2.[44][45][46][47]	In	response	to	fan	inquiries,	Sega	stated	that	the	32X	architecture	was	not	powerful	enough	to	handle	a	port	of	Virtua	Fighter	2.[48]	Despite	its	32-bit	processing	and	potential	for	better	graphics	and	sound	than	the	Genesis,	most	games	did	not	take	advantage	of	the	32X	hardware.
[25]	Doom	for	the	32X	received	near-perfect	reviews,[49][50][51][52]	but	was	later	criticized	as	inferior	to	versions	for	the	PC	and	the	Atari	Jaguar,	with	missing	levels,	poor	graphics	and	audio,	jerky	movement,	and	windowed	gameplay.[7][53][54]	Franz	believes	few	developers	were	willing	to	invest	in	designing	games	to	work	with	the	32X's
improved	audio	abilities.[2]	One	cause	was	the	rush	to	release	games	for	the	32X	launch;	former	Sega	of	America	executive	producer	Michael	Latham	said	it	took	"a	lot	of	convincing"	to	release	the	32X	launch	game	Cosmic	Carnage.[17]	With	Doom,	id	Software	programmer	John	Carmack	had	to	cut	a	third	of	the	levels	to	have	the	game	ready	for	the
32X	launch.	Because	of	time	limitations,	game	designs	were	intentionally	conservative	and	did	not	show	what	the	32X	hardware	was	able	to	do.[2]	Another	factor	was	the	architecture	of	the	32X's	dual	processors	and	graphics	processor	having	difficulty	accessing	RAM,	leading	to	developers	choosing	to	only	use	one	processor	for	their	games.[15]	In
an	interview	at	the	end	of	1995,	Sega	vice	president	of	marketing	Mike	Ribero	insisted	that	Sega	was	not	abandoning	the	32X,	but	acknowledged	that	first-party	support	had	been	lackluster:	"I	won't	lie	to	you,	we	screwed	up	with	32X.	We	overpromised	and	underdelivered."[55]	Sega	Genesis	with	both	the	32X	and	CD	add-ons	Initial	reception	to	the
32X	and	its	games	upon	the	launch	of	the	add-on	was	positive.	Four	reviewers	from	Electronic	Gaming	Monthly	graded	the	32X	well	in	their	1995	Buyer's	Guide,	highlighting	the	add-on's	enhancements	to	the	Genesis	but	questioning	how	long	the	system	would	be	supported:	one	reviewer	suggested	the	add-on	had	a	"bright	future"	while	another
believed	it	was	only	meant	to	last	until	the	release	of	the	Saturn.[56]	A	reviewer	for	GamePro	commented	that	the	32X's	multiple	input	and	power	cords	make	it	"as	complicated	as	setting	up	your	VCR"	and	noted	some	performance	glitches	with	the	prototype	such	as	freezes	and	overheating,	but	expressed	confidence	that	the	production	models	would
perform	well	and	gave	the	add-on	their	overall	approval.[57]	By	late	1995,	feedback	to	the	add-on	had	soured.	In	its	1996	Buyer's	Guide,	Electronic	Gaming	Monthly's	four	reviewers	scored	the	add-on	3,	3,	3,	and	2	out	of	10,	criticizing	the	game	library	and	Sega's	abandonment	of	the	system	in	favor	of	the	Saturn.[58]	A	review	in	Next	Generation
panned	the	32X	for	its	weak	polygon	processing,	the	tendency	of	developers	to	show	off	its	capabilities	with	garishly	colored	games,	and	its	apparent	function	as	"simply	a	way	of	grabbing	extra	1994	mind	and	market	share	while	waiting	for	Saturn".	The	review	gave	it	one	out	of	five	stars.[43]	Game	Players	assessed	it	as	so	much	less	powerful	than
the	Saturn	and	PlayStation	that	its	lower	price	could	not	be	considered	an	enticement,	and	said	that	the	vast	majority	of	its	games	could	have	been	done	just	as	well	on	the	Super	NES.	Additionally	commenting	that	both	first	party	and	third	party	software	support	had	been	weak,	they	concluded,	"The	lack	of	support	[and]	good	games,	and	the	release
of	Saturn	make	the	32X	a	system	that	never	was."[47]	Retrospectively,	the	32X	is	widely	criticized	as	having	a	shallow	library	with	a	lack	of	support	and	a	poor	idea	in	the	wake	of	the	release	of	the	Sega	Saturn	in	Japan.	1UP.com's	Jeremy	Parish	stated	that	the	32X	"tainted	just	about	everything	it	touched."[59]	GamesRadar+	also	panned	the	system,
placing	it	as	their	ninth-worst	console	with	reviewer	Mikel	Reparaz	criticizing	that	"it	was	a	stopgap	system	that	would	be	thrown	under	the	bus	when	the	Sega	Saturn	came	out	six	months	later,	and	everyone	seemed	to	know	it	except	for	die-hard	Sega	fans	and	the	company	itself."[25]	Retro	Gamer's	Damien	McFerran	offered	some	praise	for	the
power	increase	of	the	32X	to	offer	ports	of	Space	Harrier,	After	Burner,	and	Virtua	Fighter	that	were	accurate	to	the	original	arcade	versions,	as	well	as	the	add-on's	price	point,	stating,	"If	you	didn't	have	deep	enough	pockets	to	afford	a	Saturn,	then	the	32X	was	a	viable	option;	it's	just	a	shame	that	it	sold	so	poorly	because	the	potential	was	there
for	true	greatness."[2]	Levi	Buchanan,	writing	for	IGN,	saw	some	sense	in	the	move	for	Sega	to	create	the	32X	but	criticized	its	implementation.	According	to	Buchanan,	"I	actually	thought	the	32X	was	a	better	idea	than	the	SEGA	CD...	The	32X,	while	underpowered,	at	least	advanced	the	ball.	Maybe	it	only	gained	a	few	inches	in	no	small	part	due	to
a	weak	library,	but	at	least	the	idea	was	the	right	one."[7]	In	particular,	the	console's	status	as	an	add-on	and	poor	timing	after	the	announcement	of	the	Saturn	has	been	identified	by	reviewers	as	being	responsible	factors	for	fracturing	the	audience	for	Sega's	video	game	consoles	in	terms	of	both	developers	and	consumers.	Allgame's	Scott	Alan
Marriott	states	that	"[e]very	add-on	whittled	away	at	the	number	of	potential	buyers	and	discouraged	third-party	companies	from	making	the	games	necessary	to	boost	sales."[60]	GamePro	criticized	the	concept	of	the	add-on,	noting	the	expenses	involved	in	purchasing	the	system.	According	to	reviewer	Blake	Snow,	"Just	how	many	16-bit	attachments
did	one	need?	All	in	all,	if	you	were	one	of	the	unlucky	souls	who	completely	bought	into	Sega's	add-on	frenzy,	you	would	have	spent	a	whopping	$650	for	something	that	weighed	about	as	much	as	a	small	dog."[61]	Writing	for	GamesRadar+,	Reparaz	noted	that	"developers—not	wanting	to	waste	time	on	a	technological	dead-end—abandoned	the	32X
in	droves.	Gamers	quickly	followed	suit,	turning	what	was	once	a	promising	idea	into	an	embarrassing	footnote	in	console	history,	as	well	as	an	object	lesson	in	why	console	makers	shouldn't	split	their	user	base	with	pricey	add-ons."[25]	Reparaz	went	on	to	criticize	Sega's	decision	to	release	the	32X,	noting	that	"(u)ltimately,	the	32X	was	the	product
of	boneheaded	short-sightedness:	its	existence	put	Sega	into	competition	with	itself	once	the	Saturn	rolled	out."[25]	Writing	for	IGN,	Buchanan	points	out,	"Notice	that	we	haven't	seen	many	add-ons	like	the	32X	since	1994?	I	think	the	32X	killed	the	idea	of	an	add-on	like	this—a	power	booster—permanently.	And	that's	a	good	thing.	Because	add-ons,
if	not	implemented	properly,	just	splinter	an	audience."[7]	Former	executives	at	Sega	have	mixed	opinions	of	the	32X.	Bayless	believed	firmly	that	the	32X	served	as	a	warning	to	the	video	game	industry	not	to	risk	splintering	the	market	for	consoles	by	creating	add-ons,	and	was	critical	of	the	Kinect	and	PlayStation	Move	for	doing	so.[2]	Franz	placed
the	32X's	commercial	failure	on	its	inability	to	function	without	an	attached	Genesis	and	lack	of	a	CD	drive,	despite	its	compatibility	with	the	Sega	CD.[2]	Miller	remembered	the	32X	and	his	vision	for	the	console	positively,	but	conceded	that	the	timing	was	wrong	with	the	Saturn	on	the	horizon.[9]	Video	games	portal	Philips	CD-i	^	Japanese:	スーパー
32X(エックス),	Hepburn:	Sūpā	Sanjūni	Ekkusu	^	a	b	c	d	e	Kent,	Steven	L.	(2001).	The	Ultimate	History	of	Video	Games.	Prima	Publishing.	p.	493.	ISBN	0-7615-3643-4.	^	a	b	c	d	e	f	g	h	i	j	k	l	m	n	o	p	q	r	McFerran,	Damien.	"Retroinspection:	Sega	32X".	Retro	Gamer.	No.	77.	Imagine	Publishing.	pp.	44–49.	Retrieved	April	18,	2024	–	via	NintendoLife.	^	a
b	c	d	e	f	Sega	Genesis	32X	instruction	manual.	Sega	Enterprises,	Ltd.	1994.	^	Sczepaniak,	John	(August	2006).	"Retroinspection:	Mega	Drive".	Retro	Gamer.	No.	27.	Imagine	Publishing.	pp.	42–47.	Retrieved	April	17,	2024	–	via	Sega-16.	^	a	b	c	d	e	Thorpe,	Nick	(April	2016).	"Sega's	Big	Gamble".	Retro	Gamer.	No.	153.	pp.	20–29.	^	McFerran,	Damien
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Industries	(links	|	edit)	View	(previous	50	|	next	50)	(20	|	50	|	100	|	250	|	500)	Retrieved	from	"	WhatLinksHere/32X"	Intro:	There	are	all	sorts	of	guides	that	explain	how	to	interface	a	PS2	controller	already	out	there.	The	goal	here	is	to	consolidate	the	information	and	make	it	as	fast	as	possible	to	get	up	and	running.	Please	let	us	know	about
mistakes!	Update:	Check	out	the	arduino	ps2	library	that	Bill	Porter	helped	polish.	Contents:	Hardware	Interface	/	Wiring	Connections:	Wire	Colors	and	Functionality:	There	are	9	wires,	6	wires	are	needed	at	a	minimum	to	talk	to	the	controller:	(clock,	data,	command,	power	&	ground,	attention).	To	operate	vibration	motors,	motor_power	is	also
needed.	Brown	–	Data:	Controller	->	PlayStation.	This	is	an	open	collector	output	and	requires	a	pull-up	resistor	(1	to	10k,	maybe	more).	(A	pull-up	resistor	is	needed	because	the	controller	can	only	connect	this	line	to	ground;	it	can’t	actually	put	voltage	on	the	line).	Orange	–	Command:	PlayStation	->	Controller.	Grey	–	Vibration	Motors	Power:	6-9V?
With	no	controller	connected,	this	meausures	about	7.9V,	with	a	controller,	7.6V,	most	websites	say	this	is	9V	(except	playstation.txt	->	7.6V),	although	it	will	still	drive	the	motors	down	around	4V,	although	somewhat	slower.	When	the	motors	are	first	engaged,	almost	500mA	is	drawn	on	this	line,	and	at	steady	state	full	power,	~300mA	is	drawn.
Black	–	Ground	Red	–	Power:	Many	sites	label	this	as	5V,	and	while	this	may	be	true	for	Play	Station	1	controllers,	we	found	several	wireless	brands	that	would	only	work	at	3.3V.	Every	controller	tested	worked	at	3.3V,	and	the	actual	voltage	measured	on	a	live	Playstation	talking	to	a	controller	was	3.4V.	McCubbin	says	that	any	official	Sony
controller	should	work	from	3-5V.	Most	sites	say	there	is	a	750mA	fuse	for	both	controllers	and	memory	cards,	although	this	may	only	apply	to	PS1’s	since	4	dual	shock	controllers	could	exceed	that	easily.	Yellow	–	Attention:	This	line	must	be	pulled	low	before	each	group	of	bytes	is	sent	/	received,	and	then	set	high	again	afterwards.	In	our	testing,	it
wasn’t	sufficient	to	tie	this	permanently	low–it	had	to	be	driven	down	and	up	around	each	set.	Digitan	considers	this	a	“Chip	Select”	or	“Slave	Select”	line	that	is	used	to	address	different	controllers	on	the	same	bus.	Blue	–	Clock:	500kH/z,	normally	high	on.	The	communication	appears	to	be	SPI	bus.	We’ve	gotten	it	to	work	from	less	than	100kHz	up
through	500kHz	(500k	bits	/	second,	not	counting	delays	between	bytes	and	packets).	When	the	guitar	hero	controller	is	connected,	the	clock	rate	is	250kHz,	which	is	also	the	rate	the	playstation	1	uses.	White	–	Unknown	Green	–	Acknowledge:	This	normally	high	line	drops	low	about	12us	after	each	byte	for	half	a	clock	cycle,	but	not	after	the	last	bit
in	a	set.	This	is	a	open	collector	output	and	requires	a	pull-up	resistor	(1	to	10k,	maybe	more).	playstation.txt	says	that	the	playstation	will	consider	the	controller	missing	if	the	ack	signal	(>	2us)	doesn’t	come	within	100us.	Low-Level	–	How	Bytes	and	Packets	are	Transferred:	The	play	station	sends	a	byte	at	the	same	time	as	it	receives	one	(full
duplex)	via	serial	communication.	The	following	pictures	show	actual	signals	between	a	playstation	and	guitar	hero	controller	configured	in	analog	mode	(wammy	bar	sends	back	7-bit	value	(0x7f	–	0x00)).	The	clock	is	held	high	until	a	byte	is	to	be	sent.	It	then	drops	low	(active	low)	to	start	8	cylces	during	which	data	is	simultaneously	sent	and
received.	When	the	clock	edge	drops	low,	the	values	on	the	line	start	to	change.	When	the	clock	goes	from	low	to	high,	value	are	actually	read.	Bytes	are	transferred	LSB	(least	significant	bit)	first,	so	the	bits	on	the	left	(earlier	in	time)	are	less	significant.	Scope	shots	showing	the	acknowledge	and	attention	lines.	High-level:	Packet	structure,
Command	and	Data	Meanings:	Much	of	this	section	is	sourced	from	Dowty’s	consolidation	and	home-brew	port	sniffer	and	emulator.	Packets	have	a	three	byte	header	followed	by	an	additional	2,	6	or	18	bytes	of	additional	command	and	controller	data	(like	button	states,	vibration	motor	commands,	button	pressures,	etc.).	An	example	exchange	that
from	a	dual	shock	controller	when	first	plugged	in:	Controller	defaults	to	digital	mode	and	only	transmits	the	on	/	off	status	of	the	buttons	in	the	4th	and	5th	byte.	No	joystick	data,	pressure	or	vibration	control	capabilities.	(no	buttons	pressed)	byte	#	1	2	3	4	5	Command	0x01	0x42	0x00	0x00	0x00	Data	0xFF	0x41	0x5A	0xFF	0xFF	Explanation:	—
Header:	(always	the	first	three	bytes)	byte	#	source	/	type	example	value	explanation	1st	byte	Command	0x01	New	packets	always	start	with	0x01	…	0x81	for	memory	card?	Data	0xFF	always	0xFF	2nd	byte	Command	0x42	Main	command:	can	either	poll	controller	or	configure	it.	See	below	for	command	listing	Data	0x41	Device	Mode:	the	high
nibble	(4)	indicates	the	mode	(0x4	is	digital,	0x7	is	analog,	0xF	config	/	escape?),	(lynxmotion	calls	0xF	‘DS	Native	Mode’…	not	sure)	the	lower	nibble	(1)	is	how	many	16	bit	words	follow	the	header,	although	the	playstation	doesn’t	always	wait	for	all	these	bytes	3rd	byte	Command	0x00	Always	0x00	Data	0x5A	Always	0x5A,	this	value	appears	in
several	non-functional	places	—	Command	/	Mode	Dependent	Data	(2	to	18	more	bytes	depending	on	mode):	4th	byte	Command	0x00	Can	be	configured	to	control	either	of	the	motors	Data	0xFF	Each	digital	(on/off)	button	state	is	mapped	to	one	of	the	bits	in	the	4th	and	5th	byte	5th	byte	Command	0x00	Can	be	configured	to	control	either	of	the
motors	Data	0xFF	1,	or	all	1’s	(0xFF)	means	everything	is	unpressed.
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