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Lecture 11. Nanotechnology
applications (1)

Biomimetics
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100-1000 spatulae per seta (108
- 109 per gecko)

0.4 uN

2 million setae
per gecko

194+25uN
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A 5% - Nano Hair

body Mass =

100 kPa

Higher hair density with smaller diameter
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A 53 - Nano Turf

® Super Hydrophobic, Self-Cleaning
® [otus-Effect

® Applications : Self Cleaning Flat Glass, ¥ = Y El°|
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A 53 - Nano-Cilia

e Wol(H), 22712 €M, Hydra / Jellyfish , 22 HP71&
e Advantages : Extreme sensitivity, Compact, Directional Sensitivity,
» Applications : Acoustic/Flow/Tactile Sensor, Directional Hearing Aids
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Bottom-up %

microns

O T S —

nano

Rapid solvent
evaporation
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Science (2003)
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Micelle aggregation

Adv. Mater. (2004)
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Top-down 42 ©lg8t 2 2 A

DMS mold
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¥ Mold placement

‘ Heating (150°C, 1 hr}

\ 4 Mold detachment 4 Mold detachment
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- gecko’s foot (nhanohair) : high aspect ratio nanostructures

-

Autumn (2800

AFM litho

M. Sitti, ROBIO (2004)

M. Sitti, Journal of Adhesion Science and Technology (2004)
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Mimicking gecko’s foot : our approach

High aspect ratio nano structures (Nano-hair)
l—lPUlA'mOI(lj—l‘

olymer

ﬂ Placement of mold

I

(Nanodrawing)

(2N
Ve § http:#nftl.snu.ac_kr
\“*«M&’ Mano Fusion Technology Lab.




Results (on PET Substrate)
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Adhesive force measurement using AFM

AFM Cantilever

An ‘ideal’ force-curve:

A6cY Magn WD ———————— 1um Approach
10.0 kv 50000 208 1.5 um

Retract

Slope of 4| Pull-off force
curve

proportional (adhesion)
to sample
stiffness

Distance (nm)
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TEST results
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TEST results

Average load: — 4 N/cm?
cf. gecko: < 10 N/cm?
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Output Images
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