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Research Overview at Prof. Haiwon Lee’s Lab
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Research: Synthesis of Carbon Nanotubes (Fabrication & Modification)

Afiy”‘e“ Various Structures of Grown CNTs
-

Deposition

Metal ‘ C®

Deposition ~ Treatment

Synthesis
of CNts

\%

Electroche
mical

Treatment

AR~ - A -

Si pillar wafer Dipping in catalyst solution

OTHJ, !I'lll;lg:lli-l':fms Laboratory



Research: Applications of CNTs

| Strain Sensor

e

Early Diagnostic

OTFL i
Thin Films Laboratory



CARBON NANOTUBE STRAIN SENSORS
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Resistance characteristics of the 3D network of SWNTs in PDMS. a) Resistance
under an applied tensile strain of 0.5% to 3.0%. b) The relative change in
electrical resistance versus mechanical strain. c) Reliability of the resistance
under an applied tensile strain of 1.0%.
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3D Network of CNTs for PDA Sensor Platform

(A-D) SEM images of networked CNT (A and B), after Al,O,
deposition (C), and after immobilization of PDA vesicles (D).
Fluorescence Microscopic images of the PDA immobilized
networked structures from top (E) and side (F) views.
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SIGNAL ENHANCEMENT FOR EARLY DIAGNOSIS
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3D Curtain of CNTs for Biosensor Platform

MICROFLUIDIC SYSTEM BASED ON SD-NETWORKED CNTS

500nm PS particle

500nm PS particle 1um PS particle

SEM images and optical images of Al,O, coated 3D network of SWNTs on (a, c, €) 2.5 um
spacing and (b, d, f) 5 um spacing Si pillar templates in microfluidic channel. (c) Microscopic
image of Si micro pillar in microfluidic channel. And fluorescent microscopic images of (d)
passing 500 nm green-PS particles through 3D networks on 5 um spacing Si pillar template, (e)
Filtered 500 nm green-PS particles by 3D networks on 2.5 um spacing template, and (f) filtered 1
pm red-PS particles by 3D networks on 5 um spacing template.
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SUPERCAPACITOR BASED ON 3D NETWORK CNT TEMPLATES

I | 3D Network of CNTs | A
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:gz?&o:ma“” swsatllow oSt Schematic illustration of 3DNC/MnOx fabrication process and SEM
- Environmental Stability images of (a) pristine Si pillar substrate, (b) as synthesized 3DNC and (c)

3DNC/MnOx.

- Doping/de-doping chemistry /
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Research: AFM Characterization and Lithography

Scanning Probe Lithography

AFM Measurement & Recognition
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(a), (b): Tapping mode AFM image of the gold dot array (a) before and
(b) after protein immobilization. (c): Non-contact mode AFM image of
Micro cyclic diacetylene-3 nanotube. (d): An AFM image showing
SWCNTs aligned in the WS-PANI/PVA/SWCNTs nanofiber.
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Scheme of Line Patterning

AFM topography of (a) decompose cobalt pattern

after performing

lithography and (b) fabricated

uniform and well-connected cobalt nanostructures

after the development process
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Tokyo Institute of Technology
Japan Students Visit

OTFL Picnic

OTFL Year-End Party
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Laboratory Environment

[ Laboratory Equipment
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Sample Preparation
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