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INTEL LABSCOMPONENTS RESEARCH

UNIVERSITY RESEARCH
Expanding the Frontier, Future Intel Collaborators

ENABLING 
MOORE’S LAW

DEVELOPING NOVEL 
INTEGRATION

ENABLING FUTURE 
PRODUCT CAPABILITIES

ANTICIPATING
FUTURE INTEL

Intel’s Research Efforts
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You Are Here

“Any sufficiently advanced technology
is indistinguishable from magic”

– Arthur C. Clarke 1973

2 Billion  
Logic Transistors per cm2

2 x 109 100+ x 109
>100 Billion

Memory Bits per cm2

500+ x 1018
>500 Quintillion

Shipped Worldwide

2X Better
Than the 

Previous Generation
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Leading Edge Process Technology
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“The reports of my death are greatly exaggerated”
– Mark Twain 1897

Hi-K Metal Gate

Strained Silicon

3D Transistors

65 nm 45 nm 32 nm 22 nm 14 nm 10 nm90 nm 7 nm 5 nm



Intel Labs Research Agenda
Deliver breakthrough innovations to fuel Intel’s growth and technology leadership

Novel 
Integration

Compute

SensemakingSecurity

Communication Systems

Moore’s
Law
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The next computer class

Source: Bell’s Law: 
http://www.qatar.cmu.edu/~msakr/15346-s13/lectures/Bell's%20Law%202013-.pdf

Bell's law of computer classes (1972)
Roughly every decade a new, lower priced 
computer class forms based on a new 
programming platform, network, and interface.

Class

Applications

Ecosystem
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Towards Zero Net Energy Systems

Cost-effective near invisible 1mm3 computing systems

Intel® QuarkTM
Intel® CurieTM
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Connected and SecureBELL’S LAW – PRODUCTION VOLUME
Protection, Detection, 

Recovery

Defining “i” of IOT

5G +

10’s of Billions Connected Devices
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Autonomous Driving

Cameras

Radar

LiDAR

Sense the environment
Platform

Communications

Analytics

Security
Vehicles

Infrastructure

Cloud

Communication



Adaptive Learning Research



Extracting the signal and the value

Handling Ambiguity

Contextual Reasoning

Autonomous Learning

Empirically Driven

Complex, Varied Data

High Accuracy
on Sparse Data

Cognitive Computing

Machine 
Learning

Natural 
Intelligence
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Intel Labs Research Agenda
Deliver breakthrough innovations to fuel Intel’s growth and technology leadership

Novel 
IntegrationSensemakingSecurity

Communication SystemsCompute

Moore’s
Law

12Enabling  Scalable, Energy Efficient Compute from Sensors to Servers



Reconfigurable Compute 
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Unlocking the power of 
Heterogeneous Computing

• AI algorithms are rapidly evolving and compute 
needs to evolve as well

• Enabling new algorithms and workloads that 
perform best on Intel platforms with FPGA

• Large-scale software frameworks are being 
developed and will drive the apps of tomorrow

Accelerator

P
C

Ie

Integrated FPGA

D
D

R

Q
P

I

Hardware Framework

Accelerator

Intel® Xeon®+FPGA
Integrated Platform

H
S

S
I

Software Framework

Intel® Xeon® CPU



Neuromorphic Models Solve Hard Problems Efficiently
Objective is to develop a programmable architecture 

delivering >100x energy efficiency over current computing 

architectures for these workloads

Solving challenging problems:

• Sparse Coding

• Quadratic Programming

• Constraint Satisfaction

• Pattern Matching

• Dynamic Learning & Adaptation

… ultimately many moreIntegrated
Memory + Compute

Neuromorphic Architecture
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Bootstrap Qubit implementation 
through top university research

In-house program

SW and algorithm

TRANSFORMATIONAL RESEARCH – Quantum Computing
Delft University & QUTech addressing critical 
challenges
• Make Better Qubits

• Improve Qubit Connectivity

• Develop a scalable I/O

Complementary program ramping at Intel 

• Quantum Chemistry algorithm mapping and optimization

• Simulation-based  microarchitecture / algo co-design

• IA features for post-quantum computing secure 
cryptography

Other external research collaborations
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Brain Decoding
metabolic brain

3D brain activity generated by fMRI

anatomical brainUnlocking the mind with computational 
neuroscience in collaboration with Princeton

• Capturing the complexities of the brain that 
current circuits do not

• Providing some key theories missing from 
whole brain simulation

• Using Functional MRI to study attention, 
control, and decision making



Summary
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We live in magical times 
because we can implement what people have 

imagined

Working together across disciplines will be greater 
than sum of parts

Join with us in creating the future



You Are Here

“Any sufficiently advanced technology
is indistinguishable from magic”

– Arthur C. Clarke 1973
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Legal Information
• This presentation contains the general insights and opinions of Intel Corporation (“Intel”). The information in this presentation 

is provided for information only and is not to be relied upon for any other purpose than educational. Statements in this 
document that refer to Intel’s plans and expectations for the quarter, the year, and the future, are forward-looking statements 
that involve a number of risks and uncertainties. A detailed discussion of the factors that could affect Intel’s results and plans 
is included in Intel’s SEC filings, including the annual report on Form 10-K.

• Any forecasts of goods and services 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. Intel accepts no duty to update this 
presentation based on more current information. Intel is not liable for any damages, direct or indirect, consequential or 
otherwise, that may arise, directly or indirectly, from the use or misuse of the information in this presentation. Intel 
technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service 
activation. Learn more at intel.com, or from the OEM or retailer. 

Copyright © 2017 Intel Corporation.

Intel and the Intel logo are trademarks of Intel Corporation in the U.S. and/or other countries.

*Other names and brands may be claimed as the property of others
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What Can We Invent With You?


