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N3: Next-Generation Nonsurgical Neurotechnology 

Summary

The Next-Generation Nonsurgical Neurotechnology (N3) program 
aims to develop high-performance, bi-directional brain-machine 
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interfaces for able-bodied service members. 

Such interfaces would be enabling technology for diverse national 
security applications such as control of unmanned aerial vehicles 
and active cyber defense systems or teaming with computer 
systems to successfully multitask during complex military 
missions.

Whereas the most effective, state-of-the-art neural interfaces 

require surgery to implant electrodes into the brain, N3 technology 
would not require surgery and would be man-portable, thus making 
the technology accessible to a far wider population of potential 
users. Noninvasive neurotechnologies such as the 
electroencephalogram and transcranial direct current stimulation 
already exist, but do not offer the precision, signal resolution, and 
portability required for advanced applications by people working 
in real-world settings.

The envisioned N3 technology breaks through the limitations of 
existing technology by delivering an integrated device that does 
not require surgical implantation, but has the precision to read 

from and write to 16 independent channels within a 16mm3 
volume of neural tissue within 50ms. Each channel is capable of 
specifically interacting with sub-millimeter regions of the brain 
with a spatial and temporal specificity that rivals existing invasive 
approaches. Individual devices can be combined to provide the 
ability to interface to multiple points in the brain at once.

To enable future non-invasive brain-machine interfaces, N3 
researchers are working to develop solutions that address 
challenges such as the physics of scattering and weakening of 
signals as they pass through skin, skull, and brain tissue, as well as 
designing algorithms for decoding and encoding neural signals that 
are represented by other modalities such as light, acoustic, or 



electro-magnetic energy.

 
Office

Biological Technologies Office 
This program is now complete

This content is available for reference purposes. This page is no longer maintained.

 

Contact

 

Embark on a journey of innovation and impact! Tell us about your interest in DARPA. 
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Work with DARPA

Be part of a cutting-edge research and development agency that’s pushing the boundaries 
of what’s possible, in an energetic environment with excellent benefits.
 

Find your future with DARPA Careers >

 

Our program managers are visionary leaders whose experience spans industry, 
government, and academia. They conceive, plan, and oversee the high-risk R&D efforts 
for which we are best known.

 

See all people at DARPA >

 

Research Opportunities
 
Redefining Possible

DARPA has pushed, and will continue to push, the boundaries of technological 
possibility.

 

See the dreams we turned to reality
 
 
Defense Advanced Research Projects Agency 
To create and prevent technological surprise for our national security

•
•
•
•
•

https://policies.google.com/privacy
https://policies.google.com/terms
https://policies.google.com/terms
https://www.darpa.mil/careers
https://www.darpa.mil/about/people
https://www.darpa.mil/work-with-us/opportunities
https://www.darpa.mil/work-with-us/opportunities
https://www.darpa.mil/about/innovation-timeline
https://www.darpa.mil/about/innovation-timeline
https://www.darpa.mil/about/innovation-timeline


•
• Work with Us

◦ DARPAConnect
◦ Communities
◦ New to DARPA
◦ Academia
◦ Defense & Government
◦ Investors & Entrepreneurs
◦ Industry
◦ Small Business

•

• R&D Opportunities

◦ All Opportunities
◦ How to Respond

•

Programs
◦ All Programs
◦ Challenges
◦ Research Spotlights
◦ Ideas Under Incubation

•

• Offices

◦ Director's Office
◦ Technical Offices
◦ Biological Technologies
◦ Defense Sciences
◦ Information Processing Techniques
◦ Multi X 
◦ Strategic Technology
◦ Tactical Technology
◦ Support Offices

•

https://www.darpa.mil/work-with-us
https://www.darpa.mil/about/darpaconnect
https://www.darpa.mil/work-with-us#communities
https://www.darpa.mil/work-with-us#new
https://www.darpa.mil/work-with-us/communities/academia
https://www.darpa.mil/work-with-us/communities/defense-government
https://www.darpa.mil/about/offices/commercial-strategy
https://www.darpa.mil/work-with-us/communities/industry
https://www.darpa.mil/work-with-us/communities/small-business
https://www.darpa.mil/work-with-us/opportunities
https://www.darpa.mil/work-with-us/opportunities
https://www.darpa.mil/work-with-us#respond
https://www.darpa.mil/research/programs
https://www.darpa.mil/research/programs
https://www.darpa.mil/research/challenges
https://www.darpa.mil/research/research-spotlights
https://www.darpa.mil/research/ideas
https://www.darpa.mil/about/offices
https://www.darpa.mil/about/offices/diro
https://www.darpa.mil/about#technical-offices
https://www.darpa.mil/about/offices/bto
https://www.darpa.mil/about/offices/dso
https://www.darpa.mil/about/offices/ipto
https://www.darpa.mil/about/offices/mxo
https://www.darpa.mil/about/offices/sto
https://www.darpa.mil/about/offices/tto
https://www.darpa.mil/about/offices#support


• News

◦ All News
◦ Podcast (Voices from DARPA)
◦ Communications & Public Affairs
◦ Features
◦ Images Library
◦ Case Studies
◦ Media FAQs

•

Events
◦ All Events
◦ Rewinds

•

• Careers

◦ Where you fit in
◦ Explore the PM Role
◦ Military Professionals
◦ Contractor Information
◦ Fellowships
◦ Life after DARPA

•

• About

◦ Our Mission
◦ Our History
◦ Innovation Timeline
◦ The Heilmeier Catechism
◦ Our People
◦ Leadership
◦ Program Managers
◦ Budgets and Testimony
◦ Visitor Information

•

https://www.darpa.mil/news
https://www.darpa.mil/news#all
https://www.darpa.mil/news/podcast
https://www.darpa.mil/news/public-affairs
https://www.darpa.mil/news/features
https://www.darpa.mil/news/resources/high-res
https://www.darpa.mil/news/resources/case-studies
https://www.darpa.mil/news/public-affairs#media
https://www.darpa.mil/events
https://www.darpa.mil/events#all
https://www.darpa.mil/events/rewinds
https://www.darpa.mil/careers
https://www.darpa.mil/careers#where
https://www.darpa.mil/careers/program-manager
https://www.darpa.mil/careers/how-military-can-serve
https://www.darpa.mil/careers/government-contractors
https://www.darpa.mil/careers/fellowships
https://www.darpa.mil/careers/alumni
https://www.darpa.mil/about
https://www.darpa.mil/about#mission
https://www.darpa.mil/about#history
https://www.darpa.mil/about/innovation-timeline
https://www.darpa.mil/about/heilmeier-catechism
https://www.darpa.mil/about/people
https://www.darpa.mil/about#leadership
https://www.darpa.mil/about/program-managers
https://www.darpa.mil/about/budgets-testimony
https://www.darpa.mil/policies/visitor-information


Footer

• Policies 
• Privacy Policy 
• Usage Policy 
• Accessibility/Section 508 
• No Fear Act 
• Webmaster 
• Sitemap 
• Visitor Information 
• Request a DARPA speaker 
• Contact 

USA Government Links

• DoD Hotline 
• Freedom of Information Act 
• Information Quality 
• Open Government 
• Privacy and Civil Liberties 
• USA.gov 

https://www.darpa.mil/policies
https://www.darpa.mil/policies/privacy-policy
https://www.darpa.mil/policies/usage-policy
https://dodcio.defense.gov/DoDSection508/Std_Stmt.aspx
https://www.darpa.mil/policies/no-fear-act
mailto:webmaster@darpa.mil
https://www.darpa.mil/sitemap.xml
https://www.darpa.mil/policies/visitor-information
https://www.darpa.mil/speaker-request
https://www.darpa.mil/contact
https://www.dodig.mil/Components/Administrative-Investigations/DoD-Hotline/
https://www.darpa.mil/policies/foia
https://www.defense.gov/Resources/DOD-Information-Quality-Guidelines/
https://data.gov/open-gov/
https://dpcld.defense.gov/
https://www.usa.gov/

