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WHITE HOUSE
21ST CENTURY
GRAND CHALLENGES

Lloyd Whitman
OSTP

Nanotechnology-
Inspired Information 
Processing Systems 
of the Future 
Workshop
8 ▪ 31 ▪ 2016

Ambitious but achievable goals
that harness science, technology, and 
innovation to solve important national 
or global problems 
and have the potential to capture the 
public’s imagination.

EXAMPLES DOE SunShot
Grand Challenge

DOE EV Everywhere
Grand Challenge

NASA Asteroid
Grand Challenge



8/31/2016

2

WHY A
NANOTECHNOLOGY-INSPIRED
GRAND CHALLENGE?

NNI SUPPORTED BY 3 PRESIDENTS

President Clinton
at CalTech
January 21, 2000

President Bush
signs NNI act
December 3, 2003

President Obama 
at Boise State
January 21, 2015

news.boisestae.edu
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NNI TODAY

20 Federal Departments and 
Independent Agencies
11 with nanotech budgets

$1.5 billion 2016 budget

$23 billion since 2001

Learn more: www.nano.gov
2017 Budget Supplement

MAJOR R&D THRUSTS IN 
NANOTECHNOLOGY
Post-CMOS Electronics

Photonics

Energy

Nanomanufacturing (incl. coatings, composites)

Biotech and medicine

Environment, health, and safety

NIST/CNST
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FOUNDATIONAL 
JUSTIFICATION OF NNI

IS
STILL VALID

TRANSCENDS DISCIPLINES

Conde, Oliva, Artzi, PNAS 2015;112:E1278-E1287
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INFRASTRUCTURE IS EXPENSIVE

NIST/CNST

IMPORTANT FOR U.S. COMPETITIVENESS

indianexpress.com
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ECONOMIC IMPACT IS GROWING
Lux Research: Global nanotech product revenue

$3.7 trillion by 2018

$1.6 trillion in 2014

$164 billion in 2008

www.nanosysinc.com www.nanocomptech.comwww.titanspine.com (photo: spinewards.com)

FULFILLING THE PROMISE:
NNI 2.0

Energize the ecosystem
Catalyze commercialization
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NANOTECHNOLOGY
-INSPIRED
GRAND CHALLENGES

Ambitious but achievable goals

that harness nanoscience, nanotechnology, 
and innovation to solve important national or 
global problems 
and have the potential to capture the public’s 
imagination.

THE PROBLEM

70 years of Von Neumann 
architecture

50 years of silicon transistor-
based digital computers

Hitting the limits of size and 
power scaling
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A DIFFERENT 
APPROACH

3-Dimensional
Fault tolerant
Adaptive
~1011 neurons
~1015 connections

Perception
Learning
Creative problem-solving

Connectome:
Wedeen and Wald, Massachusetts General Hospital

8.2 MW

20 W

Titan – Cray XK7 supercomputer
Oak Ridge National Laboratory

PHOTO: MICHAEL PATRICK/NEWS SENTINEL
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NANOTECHNOLOGY-INSPIRED 
GRAND CHALLENGE
FOR FUTURE COMPUTING

Create a new type of computer that can 
proactively interpret and learn from data,
solve unfamiliar problems using what it has 
learned, and
operate with the energy efficiency of the 
human brain.

DoD
DOE

IARPA
NIST
NSF

CCC
Moore Foundation

IEEE
Kavli Foundation

SRC

CCC WHITE PAPER
SUPPORTING THE

GRAND CHALLENGE
White paper released by 

CCC
October 19, 2015

cra.org/ccc/resources/ccc-led-whitepapers/
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FEDERAL VISION
FOR THE

GRAND CHALLENGE
White paper released by 
DOE, NSF, DoD, NIST, IC

July 29, 2016

GAME-CHANGING CAPABILITIES
Intelligent big data sensors Machine intelligence for R&D

Online machine learning Cybersecurity systems

Technology for trust Low–power computing

Autonomous platforms
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SEVEN FOCUS AREAS

Materials Devices & Interconnects

Computing Architectures Brain-Inspired Approaches

Fabrication/Manufacturing Software, Modeling, & Sim.

Applications


