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Tom's	hardware	cpu	guide

The	Hierarchy	of	CPU	Performance:	Unraveling	the	Ranks	(Image	credit:	Shutterstock)	Our	CPU	benchmarks	ranking	system	categorizes	current	and	previous-generation	Intel	and	AMD	processors	based	on	their	performance.	This	comprehensive	guide	not	only	ranks	the	best	CPUs	for	gaming	but	also	provides	an	introduction	to	CPU	benchmarks,
including	a	list	of	commonly	used	ones.	The	CPU	is	considered	the	heart	of	any	computer,	making	it	crucial	to	understand	its	capabilities.	Our	CPU	benchmark	comparisons	help	simplify	the	complex	world	of	processor	selection	by	highlighting	differences	between	various	models	and	specifications	from	Intel	and	AMD.	#	With	a	price	tag	of	$480,	the
Ryzen	9	9800X3D	stands	out	as	the	fastest	gaming	chip	currently	available.	Its	predecessor,	the	$460	Ryzen	7	7800X3D,	comes	close	in	performance	and	can	often	be	found	at	lower	prices.	The	eight-core,	16-thread	chips	utilize	AMD's	3D	V-Cache	technology	to	boost	gaming	performance	but	have	been	observed	to	reduce	performance	in	certain
applications.	For	gaming,	however,	AMD's	tech	remains	unrivaled.	#	Despite	delivering	impressive	single-threaded	and	multi-threaded	performance	with	its	Arrow	Lake	processors,	Intel	lags	behind	competing	chips	in	gaming.	The	company	released	patches	aimed	at	improving	this	issue	but	our	testing	shows	no	significant	improvement.	We	explain
how	we	rank	the	processors	under	each	table,	starting	with	game	testing	rankings	followed	by	productivity	application	performance	metrics	and	integrated	graphics	CPU	gaming	benchmark	rankings.	Multiple	sets	of	benchmarks	are	available	in	the	album	above,	all	conducted	using	the	Nvidia	GeForce	RTX	4090.	We've	recently	updated	our	test
image	but	have	a	limited	selection	of	benchmarks	featuring	the	latest	Intel	and	Ryzen	processors.	Previous	test	pools	can	be	found	below,	allowing	you	to	gauge	performance	differences	between	older	chips	and	newer	ones.	We	rank	all	Intel	and	AMD	processors	using	the	Windows	11	and	RTX	4090	test	bench	in	the	tables	below	but	do	not	include
CPU	overclock	performance	rankings.	We've	also	added	separate	charts	for	integrated	graphics	testing	and	are	currently	retesting	our	processors	with	Nvidia's	new	RTX	5090	GPU,	so	expect	a	significant	update	to	our	rankings	soon.	The	CPU	benchmarks	rankings	provided	are	based	on	a	score	system	that	ranks	chips	relative	to	each	other.	The	table
includes	"faceoffs"	between	top	gaming	CPUs,	showcasing	their	performance	in	various	scenarios.	The	rankings	consider	factors	such	as	architecture,	cores/threads,	base	and	boost	clock	speeds,	and	TDP	(thermal	design	power).	The	data	is	organized	into	categories,	with	the	most	expensive	chip	being	ranked	at	100%	and	others	scored	relative	to	it.
The	testing	was	conducted	on	platforms	that	support	DDR5	memory,	and	Intel's	CPUs	tend	to	perform	slightly	worse	with	DDR4	memory.	Newer	CPUs	like	Ryzen	7	9800X3D	and	Core	i9-14900K	are	compared,	as	well	as	older	models	from	previous	generations.	The	rankings	are	based	on	a	geometric	mean	of	13	titles	for	the	1080p	gaming
benchmarks,	which	includes	popular	games	such	as	Cyberpunk	2077,	Final	Fantasy	XIV,	and	Minecraft.	The	single-threaded	CPU	benchmarks	provide	an	overview	of	each	chip's	performance	in	individual	applications,	with	Core	i9-285K	CU-8200	and	Ryzen	7	265K	CU-8200	leading	the	pack.	The	article	compares	and	ranks	different	high-end	CPUs
from	AMD	and	Intel,	including	their	single-threaded	and	multi-threaded	performance.	For	single-threaded	performance,	which	is	essential	for	everyday	tasks	such	as	loading	operating	systems	or	browsing	the	web,	the	rankings	are	based	on	a	geometric	mean	of	Cinebench,	POV-Ray,	WebXPRT4,	and	LAME	CPU	benchmarks.	The	most	powerful	chip
scores	100	points,	while	others	are	ranked	relative	to	it.	However,	single-threaded	performance	is	not	the	only	factor	that	affects	how	responsive	a	PC	feels.	Other	considerations	like	cache,	architecture,	and	interconnects	also	play	a	significant	role.	As	a	result,	performance	varies	across	different	applications	and	architectures.	In	terms	of	multi-
threaded	performance,	which	is	essential	for	tasks	that	take	advantage	of	multiple	CPU	cores,	such	as	video	editing	or	3D	rendering,	the	rankings	are	also	based	on	benchmark	results.	The	top-performing	chip	scores	the	highest	points	in	this	category.	Some	of	the	CPUs	listed	include:	*	AMD	Ryzen	9	9950X	and	Ryzen	9	7950X	*	Intel	Core	i9-14900K,
Core	i7-14700K,	and	Core	i5-13600K	*	Ryzen	9	7900X	and	Ryzen	7	7700X	*	Core	i5-12600K	and	Core	i5-14400	These	CPUs	offer	varying	levels	of	performance,	power	consumption,	and	price	points,	making	them	suitable	for	different	users	and	applications.	Overall,	the	article	provides	a	comprehensive	comparison	of	high-end	CPUs	from	AMD	and
Intel,	highlighting	their	strengths	and	weaknesses	in	terms	of	single-threaded	and	multi-threaded	performance.	Given	text	here:	ALWAYS	separate	the	text	in	the	response	with	Benchmarking	Your	CPU:	A	Guide	To	ensure	optimal	performance	in	your	system,	it's	essential	to	regularly	benchmark	your	CPU,	regardless	of	whether	you're	overclocking	or
simply	maintaining	your	existing	configuration.	Run	a	pre-benchmark	test	before	making	any	changes	and	re-run	it	after	modifications	to	compare	the	results.	For	most	users,	measuring	the	performance	of	frequently	used	programs	is	an	effective	way	to	determine	their	CPU's	capabilities.	However,	if	such	benchmarks	are	not	available,	other
applications	can	be	used	as	proxies	for	workload	assessment.	Several	well-known	benchmarks	with	large	databases	facilitate	easy	comparisons.	You	can	also	review	benchmark	scores	from	our	library	of	reviews	to	gauge	your	system's	performance	relative	to	others.	For	gaming	purposes,	the	best	CPU	benchmark	is	often	a	game	that	you	play
frequently.	Downloading	an	FPS	counter	like	FRAPS	allows	you	to	measure	performance	during	gameplay	sessions.	In	addition	to	these	real-world	benchmarks,	synthetic	CPU	benchmarks	can	be	used	for	comparisons	before	and	after	modifications	to	your	system.	While	they	may	not	accurately	translate	to	real-world	gaming	performance,	they
demonstrate	the	raw	compute	power	available	to	game	engines.	Web	browser	performance	is	often	overlooked	but	provides	valuable	insights	into	single-threaded	workload	performance,	which	directly	affects	game	performance	that	prioritizes	such	capabilities.	To	compare	benchmark	results	from	different	sources,	eliminate	background	tasks	during
benchmarking.	Below	are	links	for	some	of	the	most	commonly	used	CPU	benchmarks:	Cinebench	R23	UL	Benchmarks	3DMark	CPU-Z	CPU-Z	You	should	consider	the	CPU	you	choose	when	picking	a	motherboard,	as	each	processor	is	compatible	with	specific	socket	types	and	chipsets.	For	now,	it's	a	good	idea	to	buy	the	best	available	processor	or
wait	for	next-gen	chips.	AMD's	Ryzen	5000	CPUs	are	impressive,	but	they're	hard	to	find	in	stock	due	to	high	demand	and	pandemic-related	issues.	Intel's	new	Rocket	Lake-S	CPUs	promise	better	single-core	performance	and	support	for	PCI	4.0.	When	choosing	a	CPU,	consider	your	needs	and	budget.	For	basic	tasks	like	browsing	the	web,	you	can
get	by	with	a	chip	in	the	$50-$100	range.	If	you're	looking	to	upgrade	your	CPU,	it's	essential	to	choose	a	processor	that	suits	your	needs.	For	general	tasks	like	word	processing	and	spreadsheet	work,	an	entry-level	chip	with	two	or	four	cores	is	sufficient.	However,	if	you	frequently	multitask,	consider	stepping	up	to	a	more	powerful	model,	such	as
the	AMD	Ryzen	3	1300X	or	Intel	Pentium.	For	gaming	enthusiasts,	a	mid-range	CPU	like	Intel	Core	i5	or	AMD	Ryzen	5	with	high	clock	speeds	is	ideal,	as	graphics	cards	play	a	more	significant	role	in	performance.	For	creative	professionals	and	overclockers,	a	Ryzen	7	chip	offers	more	cores	and	speed	for	tasks	like	video	editing.	Those	requiring
extreme	multitasking	or	compute-intensive	work	can	opt	for	high-end	CPUs	like	Intel	Core	X	or	AMD	Threadripper,	which	offer	massive	physical	cores	and	are	suitable	for	business	users	who	need	workstation-level	performance.	However,	these	processors	come	with	a	hefty	price	tag.	When	choosing	a	CPU,	consider	the	generation	number,	which	is
represented	by	the	first	digit	in	the	four-number	model	(e.g.,	8	in	Core	i7-8400).	AMD's	Ryzen	5000	line	and	Intel's	"11th	Gen	Core	Series"	are	the	latest	architectures.	Understanding	the	product	naming	conventions	can	help	navigate	the	complex	world	of	CPU	models.	is	an	8th	Gen	Core	processor,	while	AMD’s	Ryzen	5	2600	is	a	2nd	Gen	Ryzen
processor).	Model	numbers	indicate	various	models	in	the	line,	with	higher	generally	being	better	(more	cores	and/or	higher	clocks),	and	a	“K”	at	the	end	of	an	Intel	chip	means	it's	unlocked	for	overclocking.	Almost	all	AMD	Ryzen	processors	are	unlocked	for	overclocking.	An	X	at	the	end	of	AMD	model	numbers	means	higher	stock	clock	speeds.
Whether	to	overclock:	Overclocking	is	pushing	a	CPU	to	its	limits	by	running	it	at	higher-than-specced	clock	speeds,	which	many	enthusiasts	enjoy.	However,	if	you're	not	into	the	challenge,	overclocking	might	not	be	worth	the	time	or	money	for	average	users.	To	achieve	significantly	higher	clock	speeds,	you'll	likely	need	an	enhanced	cooling	system
and	an	overclocking-friendly	motherboard.	Key	CPU	specs:	Clock	speeds	(measured	in	gigahertz),	measured	in	GHz;	cores,	which	are	capable	of	handling	their	own	tasks;	threads,	the	number	of	independent	processes	a	chip	can	handle	at	once.	Most	CPUs	adjust	clock	speeds	based	on	task	and	temperature.	Look	for	base	and	turbo	clock	speeds
listed.	Given	article	text	here	The	importance	of	matching	CPU	cooling	and	power	equipment	cannot	be	overstated.	While	a	higher	thermal	design	power	(TDP)	may	translate	to	faster	performance,	it's	essential	to	consider	other	factors	such	as	process	node	size	and	architecture	efficiency.	A	processor's	on-board	cache	plays	a	significant	role	in	data
access	speed.	There	are	three	types	of	cache:	L1,	the	fastest	but	most	cramped;	L2,	roomier	but	slower;	and	L3,	spacious	but	comparatively	sluggish.	When	data	is	not	available	in	these	caches,	it	is	retrieved	from	RAM,	which	is	much	slower	due	to	its	physical	distance.	It's	crucial	not	to	overemphasize	cache	size,	as	its	impact	on	real-world
performance	is	limited.	Instead,	focus	on	other	factors	such	as	IPC	(instructions	per	clock	cycle),	which	is	heavily	dependent	on	the	CPU's	architecture.	Newer	generations	of	CPUs	from	companies	like	AMD	will	generally	outperform	older	ones	in	terms	of	IPC.	In	determining	whether	to	prioritize	clock	speed,	cores,	or	threads,	consider	your	regular
computing	tasks.	For	gaming	and	general-purpose	use,	a	clock	speed	between	3-4GHz	with	four	to	eight	cores	may	be	sufficient.	However,	for	multitasking,	video	editing,	or	other	CPU-intensive	tasks,	prioritizing	cores	is	essential.	When	selecting	a	motherboard,	ensure	it	is	compatible	with	the	desired	CPU	socket.	AMD's	AM4	socket	allows	for
compatibility	between	current	and	previous-generation	Ryzen	motherboards,	but	Intel	has	been	less	forthcoming	in	supporting	backward	compatibility	with	its	newer	chips	and	older	motherboards.	Current	CPU	sockets	are	designed	for	specific	use	cases	and	chipsets,	with	newer	models	like	LGA	1200	accommodating	both	10th	Gen	and	upcoming
11th	Gen	Intel	CPUs,	breaking	away	from	the	traditional	socket	compatibility	issues	seen	in	older	1151-socket	motherboards.	The	socket	and	chipset	table	below	provides	a	comprehensive	overview	of	recent	mainstream	sockets	and	their	compatible	chipsets:	LGA	1200	-	Compatible	with	10th	Gen	and	11th	Gen	Intel	CPUs	LGA	1151	-	Only	compatible
with	older	9th	Gen	and	8th	Gen	Intel	CPUs	AM4	-	Compatible	with	Ryzen	processors	from	AMD	TR4	-	Compatible	with	Threadripper	processors	from	AMD	When	selecting	a	CPU,	consider	your	intended	use	and	budget	to	ensure	compatibility	with	other	components.	Researching	the	best	SSDs,	RAM,	graphics	cards,	and	power	supplies	can	also	aid	in
making	an	informed	decision.	It's	essential	to	look	beyond	raw	specs	like	clock	speed	and	thread	count,	instead	focusing	on	objective	reviews	and	benchmarks	that	provide	a	more	accurate	measure	of	a	processor's	performance.
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