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‘What | want to talk about is the problem
of manipulating and controlling things on
a small scale... What | have
demonstrated is that there is room —that
you can decrease the size of things in a
practical way. | now want to show that
there is plenty of room. | will not now
discuss how we are going to do it, but
only what is possible in principle---in
other words, what is possible according
to the laws of physics.”

Caltech Professor of Physics and
MNaobel  Loawreaie Kichard P
Fevoman ca. 539, the time of fis
historic fecture on what wonld
arrly  mmch  later be called
rvrrierte ooy
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The Scale of Things - Nanometers and More
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Laser evap. armchair: parallel to C-C de
Carbon arc  zigzag structure: not parall
CVD chiral structure: spiraling
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Ge-nanocrystals

Figure 9. Vertical nano-flash memory
with Ge-nanocrystals floating gate,
carbon nanotube channel, and SiGe
aate (Liu).
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Figure 12, (A) Schematic illustrating the concept of multiplexed detection. (B) The fPSA antibody-modified
pancwire (black) used an antibody specific for only fPSA, whereas the PSA-ACT antibody-maodified nanowire
ired) used an antibody raised asainst fPSA. but has cross-reactivity with PSA-ACT
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Fig 13, Nanomechanical cansilever
motion penerated by specific hinding
reactions hetween fargel and proohe
molecules.
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Paint-on Semiconductor Outperforms Chips

Researchers at the University of Toronto
have made a record-performance
7 semiconductor device simply by painting a
© %2 liquid containing nanoparticles onto a piece
Gold electrodes are - of glass. The work represents the first
‘wet’ semiconductor device
Infrared sensitive [Emo-* 7 P g’ > to outperform conventional
nanoparticles_ T chips. Photodetectors are
:  Liguid dropTet h used in digital cameras,

o - o :
- night vision and security

@ A drop of solution containing light-sensitive ) ) systems E_md _ﬂbre
nanoparticles is placed on the glass slide. optic communications.

patterned on a glass slide.

@ The droplet then spreads
across the surface while the

solvent evaporates. The layer of
particles remains on the glass
resulting in a smooth continuous
semiconductor film.

ILLUSTRATION BY TREVORJOHNSTON.COM / UNIVERSITY OF TORONTO

How It Works

An electrical source is wired to the
gold electrodes on the glass surface.
A beam of infrared light is then

projected onto the light-sensitive film
created in steps two and three.

Battery

Gold electrode:

The nanoparticles absorb the infrared
light, energerizing the electrons that
flow between the gold electrodes.
The current is proportional to the
brightness of the light striking the
photodetector.
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Model of natural membrar
with proteins embeded In
lipid bilayer

Fig 3-32
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1] Role of surface preparation

2] Up-stroke and down-stroke depositio

:3] Effect of pH and sub-phase composit
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The physics are the same, but the protagonists have different
roles (molecular vs gravity).

It has, already, modified our perception of the micro and nano
scales..

It will, no doubt, modify the way we build materials from the
molecular level.

It has a lot of promise, but we have seen very little actual succes
at this point.

It is not free of danger!
It is here, to stay!



