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13th Gen Desktop Processors: Unleashing the Ultimate Gaming Platform

AAAAA
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Improved P-core cache

architecture; More E-<cores

Upto 24 cores
(82416E) for
Core 19 SKUs

ntel 7 Process
Technology

Expanding
Performance Hybnd
Architecture'
(GPBE/6P4E)
toCore 15

PCle Gen 5.0 suppon®
PCle Gend O support

Fast varsalie connectivity
with Thunderbolt 45 &

Irpel* Kiler ™ WeFi 6E (Gigr

rcreass o
DORS-5600/
DORS-5200 support?
DDR4 support

Upto 2X L2 cache
ncreased L3 cache

Core and Memory
Overclocking®
Intel Speed Optimizer




Huge Generational Gains Across the Stack

Intel Core Intel Core Intel Core
15-13600K 17-13700K 19-13900K
14-core up to 5.1GHz 16-core up to 5.4 GHz ] 24~-core up to 5.8 GHz

+4 cores, +4 threads +4 cores, +4 threads
+200 MHz Turbo +*400 MHz Turbo +600 MHz Turbo

+8 cores, +8 threads

AR comparisons vs 12th Gen ntel Core




Intel’s Biggest Architectural - e—
Shift in a Decade |

« Performance hybrid architecture
combines two new core
microarchitectures on a single ‘
processordie | . A L e iy

| - e
» P-core and E-core deliver -
improvements for single-threaded

and multi-threaded workloads

= Available on all unlocked 12th Gen --
Intel Core desktop processors 1 t
Performance-cores Efficient-cores
Foreground Background

Roetroton inchcates B « BE cordiguration, not to scaie

Embirgoed uritll ODotober 27, 2020 st 900 AMFT 10



[Confidential - AMD Internal Distribution Only]

AMDC\
The “Zen’ Journey Continues

“Zen”/”Zen+"” “Zen 2” “Zen 3” “Zen 4”

» Up to 4.35GHz max boost? » Up to 4.7GHz max boost » Up to 4.9GHz max boost > Up to 5.7GHz max boost

» +52% IPC! » +15% IPC? » +19% IPC3 » +13% IPC®

» 4-core complex » 4-core complex » New 8-core complex » 8-core complex

» 8MB L3 per complex » 16MB L3 per complex » New 32MB L3 cache topology » 32MB L3 cache topology

» SMT enabled » Chiplet design » 7nm » New 1M L2

» New boost algorithms » FP-256 » Integrated RDNA2 Graphics
» 14nm/12nm » 7nm » 5nm

2017 — 2022
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* 1. GD-108; 2. RZ3-24; 3. R5K-003; 4. GD-150; 5. RPL-005.



Microarchitecture
Overview

Branch Prediction Improvements

* Larger Op Cache

e Larger Instruction Retire Queue

* Larger Int/FP register file

* Deeper buffers throughout the core

* Power efficient AVX-512 support in the
Floating-Point Unit

* Load/Store improvements

* L2 Cache 1M, 8-way

32K I-Cache <

8 way

:

Decode

P Micro-op Queue
4 instructions/cycle

<

Branch Prediction

;

Op Cache

9 macro-ops/cycle

6 ops dispatched
INTEGER ‘ ‘
Integer Rename Floating Point Rename
R R Y. T S R N \/
Scheduler Scheduler Scheduler Scheduler Scheduler Scheduler
[ 2 el (G I e RS i [ T
Integer Physical Register File - P> FP Register File

R R DR R

AGU ALU A U ALU BR

BR

=W

Load/Store 32K D-Cache
Queues 8 Way

L 200 208 20K 2R 2 |

P21 MUL MUL
st | Imac] |2%2 | [mac]| [ARR| | ST

1MB L2 (1+D) Cache
8 Way
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Socket AM4 to AMS5 Evolution

Socket AMA4 Socket AMS

Package Size 40mm X 40mm 40mm X 40mm

Pin count 1331 1718

PCle® 24 Lanes 28 Lanes

3x USB 3.2 with Type-C™
USB Support 4x USB 3.2 (Type-A) 1x USB 3.2 (Type-A)
1x USB 2.0

Audio HDA HDA/Soundwire/DMIC

Platform Power Control SVI2 K]




Specifications

MODEL GRAPHICS MODEL # OF CPU CORES # OF THREADS MAX. BOOST CLOCK® BASE CLOCK THERMAL SOLUTION (PIB) GRAPHICS CORE COUNT DEFAULT TDP
AMD Ryzen™ 9 7950X3D0 AMD Radeon™ Graphics 16 32 Up to 5.7GHz 4.2GHz Not Included 2 120W
AMD Ryzen™ 9 7950X% AMD Radeon™ Graphics 16 32 Up to 5.7GHz 4.5GHz Mot included 2 170W
AMD Ryzen™ 9 7900X30 AMD Radeon™ Graphics 12 24 Up to 5.6GHz 4.4GHz Notincluded 2 120W
AMD Ryzen™ 9 7900X% AMD Radeon™ Graphics 12 24 Up to 5.6GHz 4.7GHz MNotincluded 2 170W
AMD Ryzen™ 9 7900 AMD Radeon™ Graphics 12 24 Up to 5.4GHz 3.7GHz AMD Wraith Prism 2 B5W
AMD Ryzen™ 7 7800X30 AMD Radeon™ Graphics a8 16 Up to 5.0GHz 4.2GHz MNotincluded 2 120W
AMD Ryzen™ 7 7700X AMD Radeon™ Graphics a8 16 Up to 5.4GHz 45GHz Notincluded 2 105W
AMD Ryzen™ 7 7700 AMD Radeon™ Graphics 2] 16 Up to 5.3GHz 3.8GHz  AMD Wraith Prism 2 B5W
AMD Ryzen™ 5 7600X AMD Radeon™ Graphics 6 12 Up to 5.3GHz 4.7GHz Notincluded 2 105W

AMD Ryzen™ 5 7600 AMD Radeon™ Graphics G 12 Up to 5.1GHz 3.8GHz AMD Wraith Stealth 2 65W




CUCTembl OXNaXKaeHuns
NpoLEeCccCopoB

* Bos3gywHan

* XunakoctHaA
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1x16 PCle 5.0
Readiness lanes +
1x4 PCle 4.0 lanes

2x8 PCle 5.0
Feadiness lanes +
124 PCle 4.0 lanes

Four Independent
DP/HDMI Display Support

Up to 20 x PCI Express 4.0

' | "
Up to 8 x PCI Express 3.0 & Ghb/s

Up to B x SATA 3.0
6Gb/s Ports

Upto 5x USB 3.2 Gen 2x2 Ports
Upto 10x USB 3.2 Gen 2x1 Ports
Upto 10xUSB 3.2 Gen 1x1 Ports

Intel® 2.5G Base-T
MAC/PHY Ethernet

Intel® Wi-Fi 6E (Gig+) CNVi
solution and Intel® Killer™
Wi-Fi 6E (Gig+)

( Up to
6 Ghfs |

: Upto

6 Gb/s |

13*™ Gen
Intel® Core™

Desktop Up to 16 x PCIE 50
Processors ptolbx Xpress 5.

(x8 DMI 4.0 )

Intel® Z790
Chipset

I
sPl ) ( SMBus )
eSPl ) HD Audio )

I

MIPI SoundWire

Intel® Platform Trust
Technology

DDRS: Up to 5600 MT/s?

DDR4: Up to 3200 MT/s

Upto 4 x PCl| Express 4.0

Intel® Ethernet Connection
Memory Overclocking
Integrated Sensor Hub

Intel® Rapid Storage
Technology 19.x or later

Intel® Smart Sound
Technology

Intel® Ethernet Connection

pA



[Confidential - AMD Internal Distribution Only]

AMD B650E AND B650 CHIPSET

Pick one:
1x SuperSpeed USB 20Gbps Ports
2x SuperSpeed USB 10Gbps Ports

4x SuperSpeed USB 10Gbps Ports I -
8x PCle® 4.0 Lanes, can be
configured as:
6x Hi-Speed USB 480Mbps Ports LAN

k Wifi Bluetooth
| | NVMe
CEM Slots

Etc.
PCle® 4.0 x4 |  Amp B650E and B650 Chipset

Y
i Pick one:
4x PCle® 3.0 Lanes
i 2x PCle® 3.0 Lanes + 2x SATA 6Gbps
4 4x SATA 6Gbps

1x General Purpose USB2 Port

* Connection configured as PCle® 4.0 on AMD B650E and B650 chipset.

AMDA



[Confidential - AMD Internal Distribution Only]

4x SuperSpeed USB 10Gbps Ports

x PCle™ 5.0:
16x Graphics
8xNVMe
4x Chipset Downlink*

1x General Purpose USB2 Port

AMD X670E AND X670 CHIPSET

PCle® 4.0 x4

Pick one: '
2x SuperSpeed USB 20Gbps Ports
1x 20Gbps + 2x 10Gbps Ports

4x SuperSpeed USB 10Gbps Ports

8x SuperSpeed USB 10Gbps Ports |

12x Hi-Speed USB 480Mbps Ports I

12x PCle® 4.0 Lanes, can be
configured as:
LAN
Wifi Bluetooth
NVMe
CEM Slots
Etc:

AMD X670E and X670 Chipset
Upstream Chipset

Pick one:

AMD X670E and X670
Downstream Chipset

8x PCle® 3.0 Lanes
6x PCle® 3.0 + 2x SATA 6Gbps
4x PCle® 3.0 + 4x SATA 6Gbps
2x PCle® 3.0 + 6x SATA 6Gbps
8x SATA 6Gbps

* Connection configured as PCle® 4.0 on AMD X670E and X670 chipset.

AMDA
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NHTEeppenc

; LLInHa
NHTEepPencHas

cmctema K
CuctemHas WHMHa

AnnapaTHbIN NOPT




[lochenoBaTe/ibHbIE
MHTEPPENCHI

SATA

28



USB

* USB2.0

* USB 3 (Type-A, Type-C)
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SUPERSPEED . SUPERSPEED+ . SUPERSPEED'H*.
Mokonenme USB CERTIFIED USB CERTIFIED USB CERTIFIED USB

~ ~ 10 Gbps - ~ 20Gbps -

[peabiayulee Ha3BaHue USB 3.1 Gen 1 USB 3.1 Gen 2 -
HoBoe Ha3BaHune USB3.2Gen 1 USB 3.2 Gen 2 USB 3.2 Gen 2x2
MakcuManbHas cKopocTb 5 Méur/c 10 M6wut/c 20 Iéwmr/c
Tun pa3bema Type-A u Type-C Type-A u Type-C Tonbko Type-C

CERTIFIED

usSB40™

Gbps

30



PS/2
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S/PDIF

* Sony/Philips Digital Interface (nnu Interconnect)
Format




SUB)

VGA (D-




Digital Visual
Interface, cokp. DVI




High-Definition
Multimedia Interface
(HDMI)
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DisplayPort

PN 2 o e a Y o andy



Thunderbolt



Registered
Jack

RJ-45S

38



 Serial Infrared (SIR) po 115,2
Kéut/c

* MIR (Medium Infrared) oo
1152 KéuTt/c

* Fast Infrared (FIR) go 4
MoéwuT/c

* VFIR - Very Fast InfraRed -
0 cKopocTtn 16 Mbut/c

e UFIR - Ultra Fast InfraRed -
10 CKopocTn 96 Mbut/c

* Giga-IR - po ckopoctun 1

Infrared Data Association — IrDA, "Garr/c
NK-nopT, MHOpaKpacHbIM NOPT

39



Bluetooth

 Bluetooth 1.2 (go 721 kbut/c)
 Bluetooth 2.0 (go 2,1 M6ut/c)
 Bluetooth 3.0 (go 3 M6ut/c u 24 M6éut/c)

e Bluetooth 4.0 (Bluetooth ¢ HM3KNM
sHepronoTpebneHnem) 1 Mbéut/c, 60 m

e Bluetooth 5.0 (2 M6éwut/c, 240 m)

40






1 2 K 4 5 6 7 8 9 10 11 12 13
2.412 2417 2422 2.427 2432 2.437 2.442 2447 2452 2457 2462 2.467 2.472

14 KaHan
2.484 lleHTpanbHas
T ‘wacrora (TTw)

22 MMy
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OnepaTmBHaA
NaMATb
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NHTepdenc

EmkocTtb (max 20 T6)

dusnyeckni pasmep (3,5 nam 2,5 aronma)

Bpemsa npon3Bo/IbHOro AOCTynNa

CKopoCTb BpalleHUAa wnuHaens
(4200, 5400 1 7200, 10000, 15000 06/MmuH)

O6bém bydepa (ot 8 no 512 M6)

46






e Popm-paKTop
e 2.5”, M.2, mSATA

* Pasbembl NOAKAOYEHUA

e SATA, M.2, mSATA (mini-
SATA)

* UHTepdenc
* SATA, PCI-E

* EMKocTb (max 30 T6)

TBepaoTeNbHbIM HAKOMUTEND
(aHrn. SSD, solid-state drive)




BM,ﬂ,eOKa ar * NIHTerpupoBaHHasn * UHTepodenc (PCI-E)
* [InCcKpeTHaA * O6BEM BMACONAMATH
(0o 24 6)
* OdbucHas * TN NnamaTu
(GDDR6)
* NrpoBasA
* Paszbembl BUAEOKAPTDI
* [lpodeccrmoHanbHan (D-Sub, DVI, HDMI,

DisplayPort)

NVIDIA
AMD ¢\
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- 1300mm

700mm

815mm
~785mm
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bnoK nmuTadus

* MouwHocTb bl
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Mpoweccop

Kynep

MaTepHHCKaa NaTa

OnepaTHBHaA NaMATh

Bupeoxkapta

HakonuTeno

bnok nuTanka

HToro

BalleHHLIN Kynep

Mpumep:
= ID-Cooling SE-802-SD

Intel H510

Mpumep:
= M5I H510M-A PRO

16 MbanT DDR4-3200

Mpumep:
= Netac NTESDAP325P-08-N

NVIDIA GeForce GTX 1660 SUPER, 6 MbawWt GDDR6

55D, 1 Tbaur, PCI Express

Mpumep:
= ADATA ASXG6000LNP-1TT-C

Kopmyc Midi-Tower

MpumMep:
= Eurocase MAD2

Mpumen:
= Deepcool PFS00, 500 Br

47 500 pyb.

Intel Core i3-10105F,_4 snpa u 8 notokos, 3,7 (4,4), 6 MbaiT L3, LGA1200, OEM 5 500 pyb.

1 DOO pyb.

6 000 pyb.

3 000 pyb.

22 500 pyb.

4 500 pyb.

2 000 pyb.

3 000 pyb.
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bazoean cbopka

AMD Ryzen 5 3600, 6 anep v 12 notoxoe, 3,6 (4,2) [Ty, 32 MBaiT L3, AM4, OEM 8 500 pyb.

Mpoueccop
Intel Core i3-12100F,_4 saapa v 8 notokoe, 3,3 (4,3) Mu, 12 MbaiT L3, L GA1700, OEM 8 500 pyb.
Kynep
Kynep Npumep: 1 500 pyb.

= ID-Cooling SE-903-XT

AMD B450
Mpumen: 8 000 pybh.
= ASUS PRIME B450M-A IT

MarepuHCcKan nnata
Intel HE10

Mpumep: 7 000 pyb.
= ASRock H610M-HDV/M.2

16 MbaiT DDR4-3600

OnepaTMBHaA NaMAaTh MNpumep: 4 000 pyb.
= ADATA AX4U36008G1BI-CBE20

GeForce RTX 3060, 12 Mbaitt GDDR6

BupeoKapTa WM 32 500 pyb.
Radeon RX 6650 XT, 8 Mbait GDDRG6

SSD, 1 Thaiar, PCI Express
HakonuTENb MpumMep: 4 500 pyG.
= ADATA ASX6000LNP-1TT-C

HKopmyc Midi-Tower
Kopnyc Mpumep: 3 000 pyb.
» Furocase A10
Mpumen:
BnoK NUTaHKa 4 500 pyb.

= Cougar VTE X2 600, 600 Br

AMD — 66 500 py6.

Hroro
Intel — 65 500 pyb.



OnTuMansHaa cbopka

AMD Ryzen 5 5600, 6 anep w 12 notoxoe, 3,5 (4,4) Ty, 32 Mbai L3, AM4, OEM 12 000 pyb.

Mpoueccop
Intel Core i5-12400F, 6 anep u 12 notokos, 2,5 (4,4) [Ty, 18 Mbair 13, LGA1700, OEM 14 500 pyb.
Kynep
Kynep Mpumep: 2 000 pyb.

= ID-Cooling_SE-224-XT Basic

AMD B550
Mpumep: 9 500 py6.
= ASRock B550M PRO4

MaTepHHCKan nnata
Intel B66O

Mpumep: 12 500 pyb.
= GIGABYTE B660M GAMING X DDR3

32 [GarT DDR4-3600
OnepaTHBHaA NAaMATL MNpumep: 8 000 pyb.
= ADATA AX4U360016G18I1-CBK20

Radeon RX 6700 XT, 12 MbaitT GDDRE

Bupgeoxapta [Tl 41 000 pyb.
GeForce RTX 3060 Ti, 8 Moait GDDRGX

SSD, 960-1024 Moair, PCI Express
HakonuTenb Mpwumep: 7 500 pyb.
= Samsung_MZ-VEVITOBW

Kopnyc Midi-Tower
Kopnyc Mpumep: 4 500 pyb.
= 7alman T7
NMpumep:
Bnok nUTaHMA 5 500 pyb.

= Be quiet! System Power 10, 650 Br

AMD — 90 000 py6.

Hroro
Intel — 95 500 pyb.



NpopeunyTan cbopka

AMD Ryzen 7 7700, 8 anep v 16 notokos, 4.5 (5.4) [Mu, 32 Mbair L3, AMS, OEM 31 000 pyb.

Intel Core i5-13600KF, 6+8 snep w 20 noTokos, 2.6 (5,1) MM, 24 MbaiT 13, LGA1700, OEM 29 500 py6.

CHO wim BaledHLi Kynep

Kynep Npumep: 3 000 pyb.
» ID-Cooling FROSTFLOW 240 XT

AMD B650
MpuMep: 20 000 pyt.
= ASUIS TUF GAMING B650M-PLUS

MaTepMHCKaA NnaTa
Intel Z690

MpuMep: 16 000 pyb.
= ASUS PRIME 7690-P D4

32 Mbair DDRS-6000 (gna AMD)

MpuMep: 13 000 pyt.
= G.Skill F5-600013636F16GX2-TZ5K

OnepaTHBHaA NaMATL
32 Mbair DDR4-3600 (ans Intel)

TMpumep: 9 500 py6.
= Kingston FURY KF436C16RB1A/16

Radeon RX 6800 XT, 16 Moaitt GDDRE

Bupgeokapta W &7 000 pyb.
GeForce RTX 2080, 10 IGair GDDRGX

SSD, 960-1024 MOaiT, PCI Express
HakonMTenb MNpumep: 7 500 py0.
= Samsung MZ-VEVITOBW

Kopoyc Midi-Tower
Kopmyc MNpumep: 7 000 py0.
= Deepcool CG540
MNpwumep:

Bnok nUTaHKa i 10 000 pyb.
= Be guiet! System Power 10, 850 Br

AMD — 160 500 pyb.
Intel — 151 500 pyb.



Makcumanbiaa chbopra

AMD Ryzen 9 7900X, 12 anep w 24 notoka, 4.7 (5.6) M, 64 MbaiT L3, OEM 40 500 pyb.
MNMpoweccop
Intel Core i7-13700K, 8+8 snep v 24 notoxa, 2,5 (5.4) [T, 30 MbaiT 1.3, LGA1700, OEM 42 000 pyb.
CKOD wnu BaleHHLIA Kynep
Kynep MNpumep: 10 500 pyb.

= M5I MAG CORELIQUID P360

AMD B650

Mpumep: 22 500 pyb.
= ASUS TUF GAMING B650-PLUS

MarTepMHCKan nnata
Intel 7690

Mpumep: 23 500 pyb.
= AS1IS PRIME 7690-A

32 baiar DDRS5-6000
OnepaTHEHaA NaMATh DNpumep: 13 000 pyb.
= 5.5kill F5-600013636F16GX2-TZ5K

BupeoKapTa NVIDIA GeForce RTX 4080, 16 Ibaiit GDDRGX 109 000 py©.

SSD, 2 Thair, PCI Express
Hakonureno Mpumep: 16 500 pyb.
= Western Digital WDS200T3X0E

Kopnyc Full-Tower
Kopnyc Mpumep: 12 500 pyb.
= PHANTEKS Edipse G500A PERFORMANCE

MpumMep:
bBnok nuTaHka OHEERE 15 000 pyb.
= PHANTEES REVOLT PRO, 1000 Br

AMD — 239 500 pyb.
Intel — 242 000 pyb.

62



MNCTOYHUK
KOHOUIYpPaL NI
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MK — XUOAKOKpUCTanamnm4yeckme
MmoHuTOopbl (LCD).

[Mna3smeHHbI — Ha
OCHOBe nJlasmMeHHOU NaHenu

[IpOeKTop — BMAECONPOEKTOop
M 3KPaH N NPOEKLMUOHHbIN
Tenesunsop.
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LED-MOHUTOP — Ha TexHonoruun LED
(cBeTOM3NYYatOWMM anoa).

OLED-moHuTOp — Ha TexHonormn OLED
(opraHMYecKku cBeTomn3snyyaroLmm amoa,).

BupTyanbHbIXN peTUHaNbHBIA MOHUTOP — TEXHOJ10TUS
YCTPOMCTB BbIBOAA, OpMUpYIOLLIAA n30bparkeHune
HenocpeaCcTBEHHO HA CETYATKe rnasa.

J1a3epHbI — Ha OCHOBE N1a3ePHON NAHENM
(MoKa ToNbKO BHEAPAETCA B NPOU3BOACTBO).
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* Tun maTtpuubl
e CooTHOLIEHME CTOPOH 3KpaHa (4:3, 16:9; 16:10)
* Pazmep aKkpaHa (amaroHanb, B A0MMaX)

e PaspelueHmne (YMcno NMKCenem no ropnu3oHTaNu
N BEPTUKANN)

* YactoTa o6HOBAEHMA 3KpaHa (Iu)

* Bpemsa oTK/IMKa nuKcenen (mc)

* APKOCTb U KOHTPACTHOCTb

* [nybuHa uBeTa

* Yron o630pa

* Buaeopasbvembl (D-Sub, DVI, HDMI, DisplayPort)
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LG OLED Flex (LX3
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Portable Touch Monitor




* MembpaHHas * Cnocob nogKknoHeHus
Kfla BI/IaTypa (npoBogHOE MU
* RynonbHas becnposoaHoe)

* Pe3nHoBaA . UHTepdeiic
(PS/2, USB, Bluetooth)

e Jlon. BO3MOXHOCTU

* PeanHomembpaHHas

e EMKOCTHas

(MoaceeTKa,
* MexaHunyecKas MKR-auncnnen,
KoHueHTpaTop USB,
* MarHuTHaA Ayamopasbeémbl,
e MPOEKUMOHHaSA BopocToikasn)

e OnTnyeckKas
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/

7

[1Be
HOBble
KHOMKM

Office u
Emoji
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ROMMNbIOTEepPHaA
MbILLb

° ,ﬂ,aTHMKM nepemeweHunA
* [lpamon npueoa,
* lllaposou npusoa

* OnTU4yeckne mbliLn nepsoro
NMOKONEHUA

* ONTUYecKne MmbliLn C MaTPUYHbIM
CeHCOoOpOM

* OnTu4ecKkme nasepHble MblLn
* MHOAYKUMOHHbIE MbILN
* [Mpockonnyeckme mbiln
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CKaHepbl

* PyyHble

* [1lnaHLWeTHble

* J/lnctosble

* bapabaHHble

* [lpoeKUNOHHbIe
* Chana-ckaHepbl




 dopmaTt bymaru

* NHTepdenc

* PaspelueHne CKaHMPoOBaHMA
e 1200x1200 dpi
* 9600x9600 dpi

* Jlon. BO3MOXHOCTH
(Cnanpg-apgantep, ABTONOAaTUYMK)
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[TpUHTEepbLI

* MaTpuuHble

* CTpynHble

* J1azepHble

* TepmonpuHTepsbl

* TBepao4YepHUNbHbIE
e Cy61MMaLUMOHHbIE
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e LIBeTHOCTb Nne4yatn (MoHoXxpomHbIN, LiBeTHOW)
e ®opmat bymaru (A3, A4)

* NHTepdeinc neyaTatoLero ycTpomcTaa
(USB, LAN, Wi-Fi)

* PaspeweHne neyaTu
(600x600dpi, 1200x1200dpi)

* CKOpOCTb neyaTu

* Jlon. BO3MOXHOCTH
(XKK-gmucnnen, nBycTOpOHHASA NeyaTb)
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