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Applications of Nanotechnology
Nano is all around you!
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Application Areas for Nanotechnology
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Is impacting virtually all technological sectors as
an “enabling” or “key” technology
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Global Microelectromechanical Systems (MEMS) Market
Size and Forecast, 2015 - 2024 (USS Billion)
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Source: Variant Market Research
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Nanotechnology
Economic Impact

and
Jobs Creation
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Build Bridges to Converging
MNT Industries, K-12,
Community College, and
Research Universities



This is not Nano! But
itis Fun?




are being developed at MIT to be
used by the military


https://www.youtube.com/watch?v=-pNbF29l9Zg&feature=emb_logo

Nanotechnology in Biology
Living the best nano life!



Wouldn’t
we rather

use


https://www.youtube.com/watch?v=SX-XmqINUKM&feature=emb_logo
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Nanobiology

Brittany A. Bober, Jennifer K. Ogata, Veronica E. Martinez, Janae J. Hallinan, Taylor A. Leach, and Bogdan Negru

Journal of Chemical Education 2018 95 (6), 1004-1011
DOI: 10.1021/acs.jchemed.7b00463
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Nano Spider...... mean Geckoman



https://www.youtube.com/watch?v=zWb5DmNwQHY&feature=emb_logo

Nanotechnology
and Medicine
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What can we Change?




Protein-Mano

- >
Interaction

Inorganic Nanoparticles




Can Add External Molecules




Nanoparticle-Bioconjugates
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https://www.youtube.com/watch?v=S2dv5xgM3tk&feature=emb_logo




Nanotechnology in Automobiles

Nano goes vroom!



Nano in a car (in a minivan)

Windshield

Tires

g PennState
https://www.thecarconnection.com/overview/toyota_sienna_2014



R R R R

Functional
grnup

Tail
Head !
group

Substrate

Hydrophobic self-assembled
monolayer

https://en.wikipedia.org/wiki/Self-assembled_monolayer
-~ PennState
https://www.autoguide.com/auto-news/2018/03/does-rain-x-really-work-.htmi



Carbon nanotubes to replace carbon
black in tires

-~ PennState
https://pixabay.com/photos/tire-tread-wheel-vehicle-rubber-4636190/



p-GiaN: 250 nm nickel etch mask

GaN capping: 50 nin
MQW: elched 1o n-type
20 nm GaN/3 nm InGaN, 5x

n-GaN: 2000 am petvpe metallization

GalN buffer: 2000 nm
n-tvpe metallization

c-plane sapphare: 0.4350 mm

A1l

Layers of nanoscale semiconductors

https://www.amazon.com/AKKON-Halogen-Headlights-Passenger-Replacement/dp/BO1G9HDU72

https://www.researchgate.net/figure/Schematic-depicting-the-micro-LED-growth-stack-left-and-postgrowth-
fabrication-process_figl 231063723
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Nanotechnology in Electronics

Nano connections, nano notifications



Nano in your phone
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Nanoscale transparent conductors

LS PennState
https://arstechnica.com/gadgets/2013/04/its-just-a-little-touch-how-todays-tech-put-the-world-at-your-finger/



Processor

QuUALCOMM®
MDM3200

Gales

Fins

Nanoscale transistors

https://www.researchgate.net/figure/Schematic-and-SEM-image-of-Intels-22-nm-logic-thin-gate-transistor-After-Ref-2_figl 332143213

https://arstechnica.com/gadgets/2013/04/its-just-a-little-touch-how-todays-tech-put-the-world-at-your-finger/
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Greater capacity because current
also flows vertically in a stacked
structure

Direction of
current flow

Storage
layer
(Mitrided
layer)

Electrical

pole Memory cell

* Trapped electrons

Nanoscale 3D memory

https://pxhere.com/en/photo/1601899
it PennState
https://www.storagenewsletter.com/2016/08/11/more-on-future-of-toshiba-3d-nand-flash-memory/
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Thanks! Please keep In touch
#teachnano

jmashcroft@pasadena.edu

peter.kazarinoff@pcc.edu

"‘n,’ PennState



	Applications of Nanotechnology
	Welcome
	Welcome
	Applications of Nanotechnology
	Untitled: Slide 5
	On a typical day
	Where's nano
	Application Areas for Nanotechnology
	Bio and Medicine Applications
	Nanotechnology Economic Impact and Jobs Creation
	Build Bridges
	This is not Nano! But it is Fun?
	Nanomaterials are being developed at MIT to be used by the military
	Nanotechnology in Biology
	Wouldn't we rather use nano to save lives?
	Nanobiology
	Covid-19 Vaccine
	Nano Spider……I mean Geckoman
	Nanotechnology and Medicine
	What can we Change?
	Inorganic Nanoparticles
	Can Add External Molecules
	Nanoparticle-Bioconjugates
	Cell Specific Nano Drug Delivery
	Students
	Nanotechnology in Automobiles
	Nano in a car (in a minivan)
	Rain-X
	Tires
	Lights
	Nanotechnology in Electronics
	Nano in your phone
	Screen
	Processor
	Memory
	Thanks! Please keep in touch

