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Efficiency

First time scaling the engine Higher utilization

2 years of software effort Improved work distribution

Less SW overhead
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2"d GEN
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Key Peak Metrics for 2" Gen Xe-core

Number of SIMD '

X\/E width MAC/lane Ops/MAC
FP32 8 16 ] )
FP16 S [ 2 5
DP4alINT8 S 16 4 5
XMX FP16 / BF16 8 16 y) 4 >
XMX INT8 8 16 4 4 5
XMXINT4/INT2 8 16 8 4 >

= TECH .
intel. 155w



New

R en d er Render Slice
Slice

- Thread Sorting Unit Thread Sorting Unit Thread Sorting Unit Thread Sorting Unit

icro and macro

lysis of all graphics Eicect BVH Cache BVH Cache BVH Cache
acceleration functions | ‘ “ e | e H “ “ “ " ‘ I‘ " || |’ |' ‘ H |l “ “
ized to reduce latency, .m::.':m aedin T S gy R
ove stalls and improve Sampler Sample [ ——
W/ SW ha hdSha ke Geometry I Rasterizer l HiZz ‘)
Pixel Backend I Pixel Backend M" AW‘

= TECH .
intel. 155w



New

Rende
Slice

direct
upported

TECH .
tour.Tw

intel.

Render Slice
X ecore
[k Ex
XVE M M XVE
X X
[x:Ex
XVE M M XVE
X X
Fix:Ex
XVE M M XVE
X X
"
XVE M M XVE
X X
Load / Store
1$ L1$/SLM
Thread Sorting Unit
Ray Tracing Unit
BVH Cache
Traversal Traversal Traversal
Pipeline Pipeline Pipeline
Box | ‘ Box ‘ ‘
Int. Int.
Triangle Triangle
Intersection Intersection
Sampler
Geometry

|
|
|
Box
Int i

Pixel Backend

e
X core
XEEx
XVE M M XVE
X X
X EX
XVE M M XVE
X X
| DeEEix
XVE MM XVE
X X
X Fix
XVE M M XVE
X X
Load / Store
L1S / SLM
Thread Sorting Unit
Ray Tracing Unit
BVH Cache
Traversal Traversal Traversal
Pipeline Pipeline Pipeline
Box
|
|
‘ ‘ H ‘ 1l
Triangle Triangle
Intersection Intersection
Sampler

Rasterizer

/e
)\ core
%= Fx
XVE M M XVE
X X
REER
XVE M M XVE
X X
%= Fx
XVE M M XVE
X X
%= FX
XVE M- M XVE
X X
Load / Store
1S L1S / SLM
Thread Sorting Unit
Ray Tracing Unit
BVH Cache
Traversal Traversal Traversal
Pipeline Pipeline Pipeline
Im ‘ im ini
Triangle Triangle
Intersection Intersection
Sampler

/e
)\ core
%= Ex
XVE M= EM XVE
X X
%= Ex
XVE M M XVE
X X
X Eix
XVE M. M XVE
X X
e Bt
XVE M M XVE
X X
Load / Store
1S L1$/SLM
Thread Sorting Unit
Ray Tracing Unit
BVH Cache
Traversal Traversal Traversal
Pipeline Pipeline Pipeline
} ‘ Box Box
inl Int. ‘ Int,
0L TUEERE R
Triangle Triangle
Intersection Intersection
Sampler
HiZ

Pixel Backend



Command Front End

Re n d e Render Slice
Xecore Xecore ’ ) (ecore )(ecore

"
|
il

Fix: Ex EEE Xz Ex %= EX
XVE M M XVE XVE M M XVE XVE M M XVE XVE M M XVE
[ ] X X X X X X X X
X EEX X Ex %: EX %= Ex
XVE M M XVE XVE M M XVE XVE M M XVE XVE M M XVE
X X X X X X X X
FixEEnx Xt Ex %= X XE Ex
XVE M M XVE XVE M M XVE XVE M M XVE XVE M M XVE
X X X X X X X X
X EiX X5 EX %= FX Xt BX
XVE M M XVE XVE M M XVE XVE M M XVE XVE M M XVE
X X X X X X X X
Load / Store Load / Store Load / Store Load / Store
1$ L1$ / SLM 1$ L1S / SLM 1S L1S / SLM 1$ LIS /SLM
Thread Sorting Unit Thread Sorting Unit Thread Sorting Unit Thread Sorting Unit
Ray Tracing Unit Ray Tracing Unit Ray Tracing Unit Ray Tracing Unit
BVH Cache BVH Cache BVH Cache BVH Cache
Traversal Traversal Traversal Traversal Traversal Traversal Traversal Traversal Traversal Traversal Traversal Traversal
Pipeline Pipeline Pipeline Pipeline Pipeline Pipeline Pipeline Pipeline Pipeiine Pipeline Pipeline Pipeline
I |
Box ‘ ilam aa- Box Box Box ch on Box Box
Ind | nt. Inl Ir\k inl int. Int. inl inl inl lm Ir\l
i
il | IIi II‘
il IIi IIi |
Triangle Triangle Triangle Triangle Triangle Triangle Triangle Triangle
Intersection Intersection Intersection Intersection Intersection Intersection Intersection Intersection
! Samplor - Sa Sampler Sampler
Geometry Rasterizer Hiz

! Pixel Backend Pixel Backend

o TECH .
intel. 155w



Command Front End
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Lunar Lake

)&2 GPU
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See backup for workloads and configurations. Results may vary.
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Display Engine
Content Matched
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e
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Notices & Disclaimers

The preceding presentation contains product features that are currently under development. Information shown through the presentation is based on current expectations and subject to change without notice.

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.

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

Al features may require software purchase, subscription or enablement by a software or platform provider, or may have specific configuration or compatibility requirements. Details at www.intel.com/AIPC.

No product or component can be absolutely secure. Intel technologies may require enabled hardware, software or service activation.

All product plans and roadmaps are subject to change without notice.

Performance hybrid architecture combines two core microarchitectures, Performance-cores (P-cores) and Efficient-cores (E-cores), on a single processor die first introduced on 12th Gen Intel® Core ™ processors.
ggleegaljZéggefpegzciQs;ver Intel® Core™ processors do not have performance hybrid architecture, only P-cores or E-cores, and may have the same cache size. See ark.intel.com for SKU details, including cache

Built-in Intel® Arc™ GPU only available on select Intel® Core™ Ultra processor-powered systems; OEM enablement required.

Some images may have been altered or simulated and are for illustrative purposes only.
Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy.

© 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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APPENDIX

Claim # & Statement

Slide # & Title/Details

SLIDES 4 &18:Improving IP performance efficiency

Xe2 IP performance per Xe-core
is 1.2x to 12.5x higher than Xel IP
across a set of various graphics
functions.

Results are based on an internal suite of micro benchmarks and collected on a pre-release Xe2 engineering platform with pre-release GFX software.
The comparisoniis a selected subset of micro benchmarks normalized for equal Xe-cores configuration and clock frequency.

SLIDE 25: Lunar Lake Xe2 GPU Performance

1.5x graphics performance
over Meteor Lake

Testing by Intel as of May2024. Data based on Lunar Lake reference validation platform measurement vs Meteor Lake reference
validation platform as measured by 3DM Time Spy. 3DMark*

SLIDES 43-44: Display Engine Power Optimization

Lunar Lake's Display Engine
benefits from a list of power
savings optimization across a set
of use cases

Testing conducted by Intel's Display Engine engineering team to validate functionality of various power savings features on pre-release engineering
platform with pre-release software.

SLIDE 59: Lunar Lake Graphics

1.bx faster graphics performance
vs. Meteor Lake GPU

Testing by Intel as of May2024. Data based on Lunar Lake reference validation platform measurement vs Meteor Lake reference validation platform as
measured by 3DM Time Spy. 3DMark*
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