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\What Is nanotechnology

s Creation of functional materials, devices, and
systems.

s Controll of matter on the nanometer (1-100' nm)
length scale.

s Exploitation of novel properties'and phenemena
developed at that scale.
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Nanotechnology Growth
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Sources: Norman Poire, Merrill Lynch

S. Milunovich, J. Roy. United States Technology Strategy. Merrill Lynch. 4 Sept. 2001
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micro-electronics
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What IS nano?

Prefix

tera
giga
mega
kilo
milli
mICcro
nano
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Origins

teras: monster
digas: giant
megas: large

chilioi: thousand

milli: thousand
mikros: small
nanos: dwarf
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Why Is the nanometer scale
different?

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

The systematic organization of matter on the nanometer length scaleis akey
feature of biological systems.

Nanoscal e components have very high surface areas.

Thefinite size of material entities, determine an increase of the relative
Importance of surface tension and local electromagnetic effects.

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."

Richard P. Feynman, Ph.D.
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How it all started ...
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_ . . . INVENTORS Shockley (seated), Bardeen (left) and Brattain (right} were the
the ﬂ rst tra nS|Stor made Of Germa nium first to demonstrate a solid-state amplifier (opposite page).
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THE T'RANSISTOR

Basie reszearch in the clectrical properties

of zolids has opened up an entively new way

af 1n;'r:1"|'|1-1||.'-1|,.]'11g electrons to da nsetnl work
by Frank [, Rackett

thisarticle, Scientific American, Sep. 1948,
offersthe earliest survey of transistor technology

Point Contact Transistor
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“for their researches on semiconductors and their discovery of the
transistor effect"

/

William Bradford Shockley John Bardeen Walter Houser Brattain
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