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What is nanotechnologyWhat is nanotechnology

 Creation of functional materials, devices, and Creation of functional materials, devices, and 

systems.systems.

 Control of matter on the nanometer (1Control of matter on the nanometer (1--100 nm) 100 nm) 

length scale.length scale.

 Exploitation of novel properties and phenomena Exploitation of novel properties and phenomena 

developed at that scale.developed at that scale.
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Nanotechnology GrowthNanotechnology Growth

S. Milunovich, J. Roy. United States Technology Strategy. Merrill Lynch. 4 Sept. 2001 
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micro-electronics yesterday

future nano-electronics

continuing the scale down process �

macro-electronics in 1950�s

micro-electronics today
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What is nano?What is nano?

nanos: dwarfnanos: dwarfnano   nano   1010--99

mikros: smallmikros: smallmicro    micro    1010--66

milli: thousandmilli: thousandmilli  milli  1010--33

chilioi: thousandchilioi: thousandkilo    kilo    101033

megas: largemegas: largemega   mega   101066

gigas: giantgigas: giantgiga giga 101099

teras:  monsterteras:  monstertera    tera    10101212

OriginsOriginsPrefixPrefixPowerPower
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Why is the nanometer scale Why is the nanometer scale 
different?different?

1. The wavelike properties of electrons inside matter are influenced by 
variations on the nanometer scale.

2. The systematic organization of matter on the nanometer length scale is a key 
feature of biological systems. 

3. Nanoscale components have very high surface areas.

4. The finite size of material entities, determine an increase of the relative 
importance of surface tension and local electromagnetic effects.

5. The interaction wavelength scales of various external wave phenomena 
become comparable to the material entity size.
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"There's plenty of room at the bottom.""There's plenty of room at the bottom."

Richard P. Feynman, Ph.D.Richard P. Feynman, Ph.D.
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Beginning of the Transistor Era
How it all started �
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birth of an era,  Bell Laboratories � 1947

the first transistor made of Germanium

0.5�
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this article, Scientific American, Sep. 1948, 
offers the earliest survey of transistor technology

Point Contact Transistor
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Nobel Prize in Physics 1956

"for their researches on semiconductors and their discovery of the 
transistor effect"

William Bradford Shockley John Bardeen Walter Houser Brattain
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