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Pre-Microscope Technology

People only believed and understood what they 
could see with naked eye!

So technology of the time included…
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Macro Technology
Domesticated Animals and Basic Tools
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Macro technology
Discovery of specialized material and ability to shape them…
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Micron Level Understanding in Science

Knowledge of structures that we cannot be 
seen with naked eye
Ability to see and explore them using 
microscopes
Ability to shape them using chemical, energy 
or miniaturized manipulators
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How big is a Micron?

“Micron is one millionth of a Meter”

A single human hair is 40 to 300 Microns 
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Measuring in Micron
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Benefits of Micron-level Understanding
Semiconductor Technology

Computers
Cell phones
Efficient cars
Planes and space travel
Smart appliances …
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Benefits of Micron-level Understanding
Medicine

Medical diagnostic Imaging and other tools
Drugs 
Micro surgery
Antibiotics 
Genetics …
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Nanotechnology Definition

Nanotechnology is the engineering of functional 
systems and materials at the molecular scale. 

Measurements are in Nanometers or 10-9 meter

With of a single human hair is 
40,000 to 300,000 Nanometers
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Nano Technology Vision
Nano Machine

Parallel-shaft speed reducer gear is one of the largest 
Nan mechanical devices ever modeled in atomic detail 

Designer: Mark Sims
Date: August 31, 2005
Number of components: 4
Number of atoms: 15,342
Width: 11.3 nm 
Height: 7.5 nm
Depth: 5.6 nm
Gear Ratio: 13:6
Speed Ratio: 2.167:1 
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A Key tool in Nanotechnology
Scanning Tunneling Microscope (STM)

Allows viewing and manipulation of molecules at an 
atomic scale (2x10-10 or 0.2 nanometer)
STM was first used in mid 1980s to see the atomic 
structure
Example of STM capability
“electrons surrounded by 
48 iron atoms individually
positioned”

Source: NSF
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Nanotechnology Discoveries
Metal NanoWire (2 nanometer in diameter)

When researchers fire electron beams at multi-
layered carbon nanotubes, they collapse, much 
like a tube of toothpaste, with such force the 
nanotubes extrude whatever may be inside, 
even extremely hard iron carbide. 

The process--which has applications for 
manufacturing durable, metal nanowires (2 
nanometers in diameters.

The pressures within the tubes reach one-tenth 
the crushing force in the Earth's core.Source: NSF
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Nanotechnology Discoveries
Vaults – Drug delivery

The vault is a natural occurring particle (72.5 x 
41 nanometers).

Researchers are looking to use as the means of 
delivering drugs to targeted cells without 
rejection by the anti-bodies.

Source: NSF
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Nanotechnology in Everyday products

Extending the semiconductor beyond Micron 
means more power, smaller size and lower 
cost.
Ability to design product at micron or 
nanometer that include moving parts and 
sensors.
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Nanotechnology in Everyday products

Source: Forbes
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Nanotechnology in Everyday products

Source: Forbes
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Nanotechnology in Everyday products

Source: Forbes
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Nanotechnology in Everyday products

Source: Forbes
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The Future…

Imagination is the only limitation…

More ideas and discoveries: 
http://www.nsf.gov/discoveries/index.jsp?prio_area=10


