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Meteor |_ake GPU

Modern

graphics features

2X

perf/watt*

Intel® Arc™
A-Series Graphics** . :

Intel® Iris® X© Graphics
on 12th Gen Intel® Core™

*Compared to prior generation. See appendix for more information. Results may vary.
**Intel® Arc™ graphics only available on select MTL processor-powered systems with dual-channel memory.
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Key media workloads and requirements

Video Playback / Streaming
High Performance, Low Power Decode

Basic Video Editing and Game Streaming
Encode Throughput and Quality

Productivity and Desktop Sharing

Optimized Encode/Decode for
Textand Screen Captures

Advanced Video Editing

Accelerate Encode/Decode for
Professional Video Creation

Al Inference

Offload Decode pre-processing for
Video Analytics
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Key media workloads and requirements

JPEG/MPEG AVC VP9 HEVC AV1

High Performance, Low Power Decode Interlace and 4:2.0 4:2:0 4:2.0 _ _
Progressive HW Film Grain
Basic Video Editing and Game Streaming 8b baseline 10b 10b
Encode Throughput and Quality
Productivity and Desktop Sharing s 4:4:4
Screen Content Screen Content
Optimized Encode/Decode for : Codi
T Coding olellgle)
ext and Screen Captures

Advanced Video Editing 10b 10b
Accelerate Encode/Decode for 4222 4:2:0
Professional Video Creation
Al Inference JPEG 10b 10b 10b

4:2:0,4:4:4 4:2:0 4:2:0,4:4:4 4:2:0

Offload Decode pre-processing for
Video Analytics
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Media Engine

Upto

8k60 10-bit
HDR decode

VP9

& X

Intel Tech Tour: Meteor Lake

AVC

Up to

8k 10-bit

HDR encode

HEVC

@ YouTube

NETFLIX

Embargoed Until: Sept 19th, 9 a.m. PST (12 p.m. EST)

X€ Media Engine

Video Scaler

Video Scaler

Color Space Converter % Color Space Converter

Video Enhancer

HDR Tone Mapper

Bayer Processor
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Engine

4 display pipes / 2 low power optimized

Optimized end to end unified compression

New lower power mode for media playback ==
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Display Engine Power Optimizations

Legacy
Display Engine
Output
Cores
Activity PR
WVE
Display

Intel Tech Tour: Meteor Lake
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Display Engine Power Optimizations

Burst Fill
Display Engine
Output
Cores
. . Display Buffering
Activity Memmory for race to halt on
Level Memory Access
Display
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Display Engine Power Optimizations

Panel Self Refresh

: : FF
Display Engine : O
Output nPSR Frame
-
Activity Y
WVE
Display <=

Skip Fetching and Transmitting Repeated Frames
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Display Engine Power Optimizations

Selective Update and Optimized Vertical Blanking Interrupts

N ﬁ OFF ]/
Output ﬂ PSR e

J\
Skip Waking Cores on Repeated Frames
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Activity

Memory -<
Level
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Skip Fetching and Sending Non-Updated Pixels
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Display Engine Power Optimizations

Selective Update and Hardware Queuing

Display Engine m]/ inOPFSFR ’gmeQ/ Frame N+1

Output
Queueing Frame into Display to reduce core wakeups

|
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Level

Memory

Display

Intel Tech Tour: Meteor Lake Embargoed Until: Sept 19th, 9 a.m. PST (12 p.m. EST)




&
\

Display Engine

Display
Connectivity
Standards

High
Resolution
Support
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B DisplayPort

21 20G eDP1.4
Upto Upto
4x 4k60 1080p360
HDR 1440p360
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Graphics IP

Scaling the
graphics engine

Intel Tech Tour: Meteor Lake

Performance Capability

/e
/e € [)\%-

\ LPG Full-feature graphics

A
2X /e
B L NP
2X Gen
1
2X 1 Gen
9
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*See appendix for workloads and configurations. Results may vary.
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Scaling the Graphics Engine

4

Larger GPU
Config

Architecture
Efficiency
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Scaling the Graphics Engine

4

Larger GPU
Config

Architecture
Efficiency
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Scaling the Graphics Engine

Higher
Clock
Frequency

Larger GPU
Config

Architecture
Efficiency
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Wider GPU
Configuration
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Scaling the Graphics Engine

Higher
Clock
Frequency

Larger GPU
Config

Architecture
Efficiency
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Rﬂender Slice Render Slice
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\ -core

Compute block of X® microarchitecture

XeLPG configuration

16 256-bit VVector Engines

192kB Shared L1$/SLM

L1S/SLM
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\ Vector Engine

Xe Vector Engine

XVE

Register file

XVE

Register file

Xe Vector Engine

i TR e M [ ala Embargoed Until: Sept 19th, 9 a.m. PST (12 p.m.EST) intel 28



/€

\. Vector Engine

Dedicated FP execution

Xe Vector Engine
16 FP32 ops/clock
FP
32 FP16 ops/clock 2 e Register file
A l Il —
Register file FP/INT EM
Shared INT/EM/FP64 execution port LI L e
64 INT8 ops/clock Branch
E Send Send
2 Extended Math instructions/clock {10 ’ l ]
Register file FP/INT EM
1FP64 ops/clock NEW J UL UL e
Execution Unit
High Efficiency Thread Control Xe Vector Engine
Pairs of Vector Engines run in lockstep
FP +INT/EM co-issue NEW \e
LPG
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High-Performance
Graphics
Acceleration
Hardware

Intel Tech Tour: Meteor Lake
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High-Performance
Graphics
Acceleration
Hardware

Xe HPG Inherited Features

DX12 Ultimate Optimized
8x Ray Tracing Units
Double Rate HiZ

Async Copies
New with X¢ LPG

Out of Order Sampling

Intel Tech Tour: Meteor Lake
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Graphics IP

Scaling the
graphics engine

EILRE - MemerlLele
I XcLP-RaptorLake

Intel Tech Tour: Meteor Lake

6.6x

2.6x 2.6x

P

2.1x 2.3X

Relative Performance (Higher is better)

%

Depth Test Rate Vertex Processing

Rate

Triangle Draw Rate
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Pixel Blend Rate Compute Instruction

Rate

See appendix for workloads and configurations. Results may vary.
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Tracing
Use Cases |

Gaming
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Intel Tech Tour: Meteor Lake
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Hardware 2.64

— 2.39

Ray tracing — 218
In Blender

1.00

Relative Performance (Higher is better)

LRy

" Embree with HW RT

Classroom Monster Under The Bed Pavillion

See appendix for workloads and configurations. Results may vary.
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Graphics
Software
Stack

Intel Tech Tour: Meteor Lake Embargoed Until: Sept 19th, 9 a.m. PST (12 p.m. EST)




intel. \ |
Il

ARC =
\—fRAPH\CS‘W

maj
=1 E

]
I

T

|
||EE= ﬁ
BB PP H A HHEHEEH P HEHEEEE

i
[N
=

L
mila 1 flI0E
T M%E &l s =

Graphics
Software ISR
Stack LS

Intel Tech Tour: Meteor Lake Embargoed Until: Sept 19th, 9 a.m. PST (12 p.m. EST)

T i
T
Fe
1
T e ] (L LU

===

-




New driver architecture with High-performance
ARC lower APl overhead Al-based upscaling

\jRAPH\Cj 326

_ | DX9 Driver Optimization Intel XeSS
ntel A

l 863

226
526

_everaging
ntel Arc

Software
—ffort

Energy per frame (mJoules)
Energy per frame (mJoules)

Before After INEYHVE XeSS
Rendering Rendering

See appendix for workloads and configurations. Results may vary.
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1080p AA 1080p

intel. *
ARC
\_f RAPHIC S“

Render & Pre-Effects TAA Post-Effects

? e n d e r i n g 540p : AA +Upscaling . 1080p
With XeSS

) \ S S Render & Pre-Effects XeSS Post-Effects

B FF B INT/EM

A
v
A
v

Image provided for conceptual use,
notintended to represent actual data.
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Graphics API
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See appendix for workloads and configurations. Results may vary.
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Modern

graphics features

2X

perf/watt*

Intel® Arc™
A-Series Graphics** . :

Intel® Iris® X© Graphics
on 12th Gen Intel® Core™

*Compared to prior generation. See appendix for more information. Results may vary.
**Intel® Arc™ graphics only available on select MTL processor-powered systems with dual-channel memory.
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Notices and Disclaimers

Performance varies by use, configuration and other factors. Learn more at www.intel.com/Performancelndex.

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates. See backup for configuration details.

Results that are based on pre-production systems and components as well as results that have been estimated or simulated using an Intel Reference Platform (an internal example new system), internal Intel
analysis or architecture simulation or modeling are provided to you for informational purposes only. Results may vary based on future changes to any systems, components, specifications or configurations.

All product and service plans, and roadmaps are subject to change without notice. Any forecasts of products, services or technologies needed for Intel's operations are provided for discussion purposes only. Intel
will have no liability to make any purchase in connection with forecasts published in this document. Code names are often used by Intel to identify products, services or technologies that are in development and
usage may change over time. Product, service and technology performance varies by use, configuration and other factors. No license (express or implied, by estoppel or otherwise) to any intellectual property
rights is granted by this document. Learn more at www.Intel.com/Performancelndex and www.Intel.com/Processinnovation.

Reference to research results, including comparisons to products, services or technology performance are estimates and do not imply availability. The products and services described may contain defects or
errors which may cause deviation from published specifications. Current characterized errata are available on request. Intel disclaims all express and implied warranties, including without limitation, the implied
warranties of merchantability, fitness for a particular purpose, and non-infringement, as well as any warranty arising from course of performance, course of dealing, or usage in trade. Statements in this document
that refer to future plans or expectations are forward-looking statements. These statements are based on current expectations and involve many risks and uncertainties that could cause actual results to differ
materially from those expressed or implied in such statements. For more information on the factors that could cause actual results to differ materially, see our most recent earnings release and annual report on
form 10-K and other SEC filings at www.intc.com.

Intel contributes to the development of benchmarks by participating in, sponsoring, and/or contributing technical support to various benchmarking groups, including the BenchmarkXPRT Development
Community administered by Principled Technologies.

Altering clock frequency or voltage may void any product warranties and reduce stability, security, performance, and life of the processor and other components. Check with system and component
manufacturers for details.

Intel is committed to the continued development of more sustainable products, software, and processes and working with suppliers and customers as we strive to lower the greenhouse gas footprint of our entire
value chain. Where applicable, environmental attributes of a product family or specific SKU will be stated with specificity. Refer to the 2022 Corporate Responsibility Report for further information.
Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy.

Your costs and results may vary. No product or component can be absolutely secure. Intel technologies may require enabled hardware, software or service activation.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries. Other names and brands may be claimed as the property of others.
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