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Intel 4
Introducing

Logic process technology 

2x 
area scaling  
for High Perf Logic 
library vs Intel 7

EUV 
lithography for 
process 
simplification

8VTs 
for CPU  
optimization

>20% 
power efficiency vs 
Intel 7

High-density 
MIM 
for Power Delivery
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*Based on internal estimates. 
Learn more at www.intel.com/PerformanceIndex. 
Results may vary.
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2x 
High-Performance 
Library Scaling

4
0

8
 L

ib
ra

ry
 h

ei
gh

t

24
0

 L
ib

ra
ry

 h
ei

gh
t

Intel 4

Intel 7

0.83x

0.88x

High-Performance Library area scales 
by ~2x from Intel 7 to Intel 4

Intel 7 Intel 4 Scaling

Contacted Gate Pitch (nm) 54/60 50 0.83x

Fin Pitch (nm) 34 30 0.88x

M0 Pitch (nm) 40 30 0.75x

HP Library Height (nm) 408 240 0.59x

2nd Gen 
Diffusion break

Fin Poly

S/D contact

Intel Tech Tour: Meteor Lake

*2022 IEEE VLSI Symposium
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2x 
High-Performance 
Library Scaling
4 Fin   3Fin 
Tighter Gate ETE Spacing
Fin Pitch Scaling of 0.88x
2nd Generation 
     Dummy Gate Removal
     Contact on Active Gate

Contacted Gate Pitch Scaling of 0.83x
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Interconnects
18 Metal layer stack optimized for high-
performance computing applications

M0-M4 eCu

M5-M10

M11-M14

M15

5 Enhanced Cu + 13 Cu 
interconnect layers

Metal 0 (30nm pitch with 
SAQP)

EUV used extensively 
across multiple layers

GM0

Intel Tech Tour: Meteor Lake

*2022 IEEE VLSI Symposium
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Electromigration vs 
RC Optimization

9

Interconnect stack is optimized for RC 
while providing healthy EM reliability
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Enhanced Cu

Intel 7
Cu Alloy
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Intel 7 
Ta barrier with 
Co lines

Intel 7 
TaN with 
Cu Alloy

Intel 4 
Ta/Co with 
pure Cu

Intel 7
Pure Co
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Process 
Simplification 
with EUV 
EUV lithography enables 
significant process flow 
simplification while 
supporting scaling

1 Grating + 4 collection layers Single EUV layer

*Based on internal estimates.

3-5x 
reduction in 
process steps

Intel Tech Tour: Meteor Lake
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Lower Total 
Step Count 
in Intel 4 
with EUV

Extensive use of EUV lithography 
enables total mask and total step 
count reduction in Intel 4

Intel 7 Intel 4
w/o EUV

Intel 4 w/
EUV

Intel 7 Intel 4
w/o EUV

Intel 4 w/
EUV

Total Mask Count (a.u.) Total Process Steps (a.u.)

~20% 
fewer masks ~5% 

fewer steps

Intel Tech Tour: Meteor Lake
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Gridded 
Interconnect 
Architecture 
Gridded interconnect 
design rules benefit process 
predictability design optimization

Intel 4Intel 7

Via

Metal 
layers

Intel Tech Tour: Meteor Lake
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Client Yield 
during Launch 
Quarter

Intel 4
TICK
Meteor Lake

14nm
TICK
Broadwell

14nm
TOCK
Skylake

10nm
TICK
Icelake

10nm Super Fin
TOCK

Tiger Lake

Intel Tech Tour: Meteor Lake
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*Based on internal estimates. 
Learn more at www.intel.com/PerformanceIndex. 
Results may vary.
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Power 
Performance 
Area 

16

Intel 4 is optimized for HPC applications 
to support both low voltage (<0.65V) 
and high voltage (>1.1V) operation
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Industry Standard Core

*Based on internal estimates.

Intel 7

Intel 4 with 8VT
Intel 4 with 6VT

0.65V

1.1V

0.85V

Intel 4 provides a 
>20% improvement in 
power efficiency gain 
over Intel 7

Intel Tech Tour: Meteor Lake
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*Based on internal estimates.

Intel 4 with 8VT 
flow provides ~5% 
performance gain over 
6VT flow at high 
voltages

Industry Standard Core

Power  & Perf
Efficiency 
Path

Intel Tech Tour: Meteor Lake
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MIM Capacitor 
for Superior
Power Delivery

Intel 4 offers ~2x increase in MIM cap density over Intel 7

*Based on internal estimates.
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Notices and Disclaimers
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Performance varies by use, configuration and other factors. Learn more at www.intel.com/PerformanceIndex..

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/PerformanceIndex 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.

http://www.intel.com/PerformanceIndex
http://www.intel.com/PerformanceIndex
http://www.intel.com/ProcessInnovation
http://www.intc.com/
http://csrreportbuilder.intel.com/pdfbuilder/pdfs/CSR-2021-22-Full-Report.pdf



