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smoot” SUI’| ace

(a) Wetted surface (b) Composite surface e m9=110°

I Airga
Microstructure gap microstructures

®m Smooth surface

Young equation

| Wetted surface

Wenzel equation
mposite surface
Cassie and Baxter Eq.

cosf,= b’su_ ?J/yw

m Composite surface ~ 1600

cos 6’@ =rcosd,

cosd,, = ficosd] + f, cos

2

13 o
« -
ﬂ_o.
s
JMEMS, 2006, 15, pp. 697-707, "Electrowetting Electrode Device with Electromagnetic Field for Actuation
Yang et al. of the Magnetic-Beads Biochemical Detection System," US Patent
2005/0056569 Al (2005/03/07).
Gian < Gy &
(b) I"lt 5 (a) Gﬁ.lfll = G
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Strenger hydrophobic surface !

Yang et al., "Micro Valve Device,"
, = 2 US Patent 2005/0045238 Al (2005/03/03). 3
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12 lcm o
102m peem
10mm &
Ant 1,000,000 nanometers =
~5mm 10%m =1 millimeter (mm)
w1 § Micr(oEIectr)odMechanicaI
. 3 MEMS) devices
ol 2 10-100 um wide
200 um 104 0.1mm
T 0 == 100 pm
puomrm “Flyash =
) Fly asl [
Human hair = o
~60-120 um wide do2tun =
O WS m = 001 mm
© “10 wm Pollen grain
s g Red blood cells
£
Red blood cells =
(~7-8 um) ¢ 1,000 nanometers = Zone plate x-ray “lens”
10¢m 1 micrometer (m) Outer fing spacing ~35 nm
2
2

Fabricate and combine
nanoscale building
blocks to make useful

01pm
U devices, e.9., a
T o0 100 nm phuwsyn(geuc reaction
z center with integral
_ 2 % semiconductor storage.
g 5 Self-assembled,
0.01 pm Nature-inspired structure
g - 10 nr: Many 10s of nm
[]
=z
¢ 10°m 1 nanometer (nm) Carbon |
> buckyball %
B ~lhm
: g dlreler s |
S ~1.3 nm diameter >
g ) 10°m k= 0.1nm Quantum corral of 48 iron atoms on copper surface 44
~2-1/2 nm diameter Atoms of silicon positioned one at a time with an STM tip onge e

ing ~tenths of nm Conal diameter 14 0, R




® A nano-scale counterpart of traditional hardness test.

Motonsed £
Umination . LC . .
. e Load Application
Lt & A . b 2004 Device
i Springs
el U e Displacement
o Sensor
~ Spol Eght .
"y Springs
|TB[
shaft .
——Probe Tip
parikey ~——Sample
e Load Frame o
“UMIS® . : p r
LU i Gl Schematic illustration , 4  »-4
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2000 2005 5 pm
1,000,000,000 70,000,000,000
particles particles
10 TFLOP 70 TFLOP
computers computers
il —
0.3 um\ . o
1.2um
2010

7,000,000,000,000 particles
1,000 TFLOP computers




Nano-Guiter (1997), 0.01mm

"Bugle Call," is played on a single string by selecting and amplifying various harmonics of the string's
fundamental tone, just as a bugle is played by selecting harmonics of the resonance of its column of air.

"Cagey," so named because it suggests the chaotic compositions of John Cage, is a short improvisation
played by hitting more than one string with separate laser beams. [

Photo by D. Carr and H. Craighead, Corn
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R.-S. Huang et. al., 2000

Angular comb-drive actuator

l : cancel out
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W. Tang et.al., 1989 4
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Ref: J. Fritz et al., Science, 2000.
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