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Lecture 1.
History of Nanotechnology
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Nano? — Size of Nature

Building Red Blood Cell Micro Molecules
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Nano?

Scaling down

to Nano

Individual leaf cells,

10°  meters 10 micrometers

Quter electron cloud of a carbon atom,

10'° meters 100 picometers

107" meters

The nucleus of a leaf cell
et era ’

10°  meters s 1 micrometer

Electron in the inner electron shell.

10" meters . n 10 picometers
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10" meters
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1 centimeter

Empty space between inner shell and I

Surface of an Oak leaf magnified 100 times,

1 millimeter 10*  meters

.~ 100 micrometers

DNA nucleotide building blocks.

10°  meters

10 nanometers 10° n 1 nanometer

viewed b h the el

1 picometer

shells_ Nucleus of the carbon atom,
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Beginning of Nano

The Pioneer of Nano Technology

"There's plenty of room at the bottom"”
Lecture given by Dr. Richard Feynman in 1959

What [ want to talk about is the problem of

manipulating and controlling things on a
small scale.

It is a staggeringly small world that is

below. In the year 2000, when they look
back at this age, they will wonder why it
was not until the year 1960 that anybody
began seriously to move in this direction.

Why cannot we write the entire 24
volumes of the Er‘-'_fw:-'ﬂﬂedra Brittanica on
the head of a pin’
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Beginning of Nano

"Why cannot we write the entire 24 volumes of the

Encyclopedia Britannica on the head of a pin?"
- Richard P. Feynman (1959)
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Why Nano? — aAdvancement of Modern technology

P4 notebook
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Why Nano? — Moore’s Law

transistors
MOORE'S LAW Inteln itanium® 2 Processor 1,000,000,000
Intel® Ranium® Procossor
Intel® Pentium® 4 Processor 100,000,000
Intel” Pentuma il Processor

Intel® Pentium® Il Processor
Inteln Pantiumf Procoasor
IntaldBi™ Procossor

10,000,000

1,000,000
Intel388™ Procoassor

1970 1975 1980 1985 2005
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Why Nano? - Transistor physical gate length trend
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G. Marcvk, R. Chau “New Transistor for 2005 and Beyond”



Investment to Nanotechnology - 228 dsaA

“My budget supports a major new National Nanotechnology
Initiative, worth $500 million.... the ability to manipulate matter
at the atomic and molecular level. Imagine the possibilities:
materials with ten times the strength of steel and only a small
traction ot the weight -- shrinking all the information housed at
the Libraryv of Congress into a device the size of a sugar cube --
detecting cancerous tumors when they are only a tew cells in
size. Some of our research goals may take 20 or more vears to
achieve, but that is precisely why there is an important role tor
the tederal government.”

—-President William J. Clinton
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Investment to Nanotechnology - NNI %I of atx|
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Investment to Nanotechnology - Ltk a8t 71 94t (Dr. Roco, Bl NSF)

Estimated Government sponsored R&D in $ millions/year

W. Europe est.225

Japan 120 135 157 245 410+140" 650

USA 116 190 255 270 422 604 (710)

Others 70 83 96 110 est.380 ~500

Total 432 559 687 825 1,577 2,154

W. Europe : EU and Switzerland

Others : Australia, Canada, China, FSU, Korea, Singapore, Taiwan
and other countries

* supplement its initial $410 million NT investment in Japan
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Rising of Nanotechnology
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No Doubt... Here comes the Nanotechnology - 214171 3d 7128
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No Doubt... Here comes the Nanotechnology - 4k 7l &8 £°F
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No Doubt... Here comes the Nanotechnology - 4= 7I& oléie 22/
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Sketch your mind-map through this semester

Nanoparticle
< arrays Mesocrystals, opals
o~ J»E& Elock copol ers
'b-ﬁ;y % Magnetic layers Innrganl?c mgﬂ“if Nanowires
e and composites ., mposites &

Nanotweezers

MNManofilters
Surface

tterni
Biocompatible patterning

coverage Molecular
Surface imprinting
modification
Nanolithography 2. Sensor elements
Thiol- or s =
monolayer c%__ ‘lﬁ':‘ﬁe Biomembrane
o technology
ﬁ:‘nﬁ\# XN Nanoreactors
“ﬁgﬂ.ﬁ Drug
delivery
systems
Nano-
technology
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