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²ƘŜƴ ǿŜ ǎŀȅΧΧΦΦ 

Microelectronics 

 

 

 

You thinkéééé 

Microscope 

Microbe 



άaƛŎǊƻΧΦΦέ 

Is a prefix that means ñone millionthò. 
 

 

So a micro meter (ɛm) is one millionth of a meter 
 



άbŀƴƻέ 

· 4ÈÅ ÐÒÅÆÉØ ȰÎÁÎÏȱ ÃÏÍÅÓ ÆÒÏÍ ÔÈÅ 'ÒÅÅË ×ÏÒÄ ÔÈÁÔ ÍÅÁÎÓ ȰÄ×ÁÒÆȱ ÁÎÄ ÒÅÐÒÅÓÅÎÔÓ 
one billionth  
 

· 7ÈÅÎ ÔÈÅ ÐÒÅÆÉØ ȰÎÁÎÏȱ ÉÓ ÁÐÐÌÉÅÄ ÔÏ Á ÌÅÎÇÔÈȟ ÌÉËÅ Á ÍÅÔÅÒ ×Å ÈÁÖÅ 
· One billionth of a meter or 10 -9 m 
· Or one nanometer (nm) 

 
· Atoms are smaller than 1 nm,  One hydrogen atom is about 1/10 of a nm.  Gold 

atoms are a bit smaller than ½ of a nm. 
· DNA is about 2.5 nm across  
· And a human hair is about 100,000 nm in diameter (not length)  

 
· Molecules are formed by individual atoms that have interactions over a range of a 

few to tens of nanometers 



bŀƴƻǘŜŎƘƴƻƭƻƎȅ ƛǎΧΦΦ 
 
 the ability to observe, image, study, measure  
and manipulate at the molecular and atomic scale. 
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A red blood cell, ~ 7000 nm 

A bacterium, ~ 1000 nm 

A virus, ~ 100 nm 

Aspirin, ~1 nm 



/ÖÅÒ ÔÈÅ ÌÁÓÔ ÓÅÖÅÒÁÌ ÄÅÃÁÄÅÓȣ 
         Modifications  
 Improvements 
          .Å× ȬÓÃÏÐÅÓ 



Atomic (electronic) structure  

Molecular structure 

Physical characteristics Electrical characteristics Biological characteristics 

Why is understanding the molecular or atomic level structure  
of a material important? 

http://en.wikipedia.org/wiki/Image:AcetaldehydeDehydrogenase-1NVM.png
http://cst-www.nrl.navy.mil/lattice/struk/fcc.html
http://www.google.com/imgres?imgurl=http://hsc.csu.edu.au/engineering_studies/transport/3059/images/figure1.gif&imgrefurl=http://www.hsc.csu.edu.au/engineering_studies/transport/3059/manuf_polymer.html&h=141&w=434&sz=25&tbnid=rnP6lD_K5MsJ::&tbnh=41&tbnw=126&prev=/images?q=images,+polymer+structure&hl=en&usg=__-Tpt4sw9A28UhpAW0BoOdd8Bn7Y=&sa=X&oi=image_result&resnum=3&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://media.nasaexplores.com/lessons/02-060/images/atom.jpg&imgrefurl=http://nasaexplores.com/show_58_teacher_st.php?id=030107160237&h=255&w=296&sz=19&tbnid=kBqOZyr24HUJ::&tbnh=100&tbnw=116&prev=/images?q=images,+atomic+structure&hl=en&usg=__gVM_77HQ3D5fTb0I-4eut92dMhE=&sa=X&oi=image_result&resnum=6&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://czechabsinthe.files.wordpress.com/2007/04/molecule.jpg&imgrefurl=http://czechabsinthe.wordpress.com/2007/05/19/lucid-pre-ban-absinthe/&h=335&w=349&sz=13&tbnid=aa6-teA62GwJ::&tbnh=115&tbnw=120&prev=/images?q=images,+molecule&hl=en&usg=__umZ5T_DeOwRji3LR4NUChbRqerc=&sa=X&oi=image_result&resnum=2&ct=image&cd=1
http://en.wikipedia.org/wiki/Image:Types_of_Carbon_Nanotubes.png
http://www.google.com/imgres?imgurl=http://www.cassgilbertsociety.org/images/bldgs/mn-state-capitol1.jpg&imgrefurl=http://www.cassgilbertsociety.org/architect/buildings/mn-state-capitol.html&h=663&w=525&sz=300&tbnid=IA9EWX0qpMK8vM:&tbnh=253&tbnw=200&prev=/images?q=MN+STate+CApitol+Building,+image&usg=__nlrJwR75hofiKvl0l5aXW1HFCdg=&ei=VLtPS_6yN47QM-aR2IwJ&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAoQ9QEwAA


About Nanotechnology 

· Nanotechnology ɀ Application of specific tools (Atomic Force Microscopes, Scanning 
Electron Microscopes etc.) that allow us to observe and manipulate material at the 
molecular or atomic scale. 

 

· Over 900 products  currently in the market which take advantage of nanotechnology. 

 

·  Every industry or market segment  will be impacted by nanotechnology, with impacts 
in electronics and material science applications coming first, communication and disease 
diagnostic applications in the near future and in vivo disease treatment approaches or 
tailored drugs in the far future. 

 

· The application of nanoscience to industry is forecasted to create billions of dollars of 
revenue over the next 10 to 15 years. 

 

·  Need for trained employees is critical to support the anticipated economic growth.  Over 
800,000 trained employees needed  in the next 10 years in the US with over 50% being 
technicians.  (Estimate is 4 to 6 technicians per PhD researcher.) Includes new employees 
and retraining 

 



   /Î Á ÔÙÐÉÃÁÌ ÄÁÙ ÓÏÍÅ×ÈÅÒÅ ÉÎ %ÕÒÏÐÅ ȣȢ 



Mobile Phone  
SAW Structures  

Air Bag  
Accelaration Sensors  
MEMS 

Cosmetics  
TiO 2 Nanoparticle     

GMR Read Head 
Magnetic  
Multilayers  

Pace Maker  
Li -Batteries  
New Materials for Energy  

Bike Frame  
Carbon Fibres  
Composite Materials  

Digital Camera  
CCD Chip 

Intelligent Credit Card  
Integrated Circuits  

LED Display  
Photonic Materials  

GPS Navigation  
Functional Materials  

Glasses and Coatings  
Optical Materials  
UV Filter  

Artificial Lens  
Biocompatible  
Polymers  

Artificial Hips  
Biocompatible  
Materials  

Exact Time via satellite  
Semiconductíng devices  
Micro -Batteries  

4ÁÙÌÏÒÅÄ -ÁÔÅÒÉÁÌÓ ÁÔ 7ÏÒË ȣȢ 

Catalyzer  
Nanoparticles  



Electronics 

http://www.sandia.gov/mstc/micromachine/gallery/gc7.jpg


Biotechnology 

http://www.gla.ac.uk/centres/cellengineering/alternativewebsite/Magnetic research.html


X-ray Diffractometer 

 
Scanning Electron Microscope (SEM) 

 

Examples of Multi-disciplinary Nanotechnology 

http://en.wikipedia.org/wiki/File:N2_2.kesit.JPG


Consumer Products 

http://www.donaldson.com/en/filtermedia/nanofibers/index.html


NanoScience 
Nanotechnology 

Physics 

Material 
Science 

Engineering 

Chemistry 

Biology 

Medicine 




