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BUT WHY DO THIS?

1/13

TODAY!

IN THE FUTURE

We want...
- flexibility
- transparency

We need...

- high current densities

- bottom-up fabrication
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A) FLEXIBLE, TRANSPARENT CNT FILM CONDUCTORS 2/13

(#Physical, binderless transfer of CNT networks onto PC ) (@)

Substrates
v’ Flexible and Simply patterned (Post growth 0, RIE or pre- synthesis

catalyst passivation)

v’ Low sheet resistivity (1.2 Q/0) @ 10% optical transmission e s

v’ Large active surface mass ~2.3 mg/cm? (P. Hiralal, M. Cole, et al.
Nanocarbon 2010, China) (b) ‘
(Applications. : interconnects, optoelectronics, supercapacitors, etc. / Vertical CNT forest
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(c) Quartz rod
~

PC destination
substrate

o

Aligned H-CNT film
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Electro-Optical Characterisation 3/13
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Electro-Optical Characterisation 4/13
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Mechanical Durability 5/13
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OUTLINE

2) CNT Planar Field Emitters
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B) FIELD EMISSION & WHY CNTs? 6/13
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B) PLANAR CNT FIELD EMITTERS
(c)
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B) PLANAR CNT FIELD EMITTERS 8/13

Mixed Cellulose i
CNT film
Ei/tler (kl\)/ICE) Compressive loading
embrane (150 kg/m?) and drying

- at 70 °C for 1 hrs

Drying Paper

Acetone and DI water
wash
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B) PLANAR CNT FIELD EMITTERS 9/13
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OUTLINE

3) Fully Suspended CNT IR Sensor

sfi>» UNIVERSITY OF

E:% CAMBRIDGE

DEPARTMENT OF ENGINEERING




CNT ALIGNMENT MCHANISMS 10/13
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C) FULLY SUSPENDED CNT IR SENSOR 11/13

(" ’ .
@ Fabrication
1. SAMPLE: Si/ SiO, (200nm) / Al,O; (10 nm) / Fe (1 nm)
2. VERTICAL FOREST SYNTHESIS: uhp C2H2 : H2 (4%), 700 °c, 25 mbar, 600 s

3. Pull(rate <102 ms1)
\ y

(a) (b) suspended CNT film Silver Pastie
=

Support

Si Substrate
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C) FULLY SUSPENDED CNT IR SENSOR 12/13
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SUMMARY 13/13

@ Binderless flexible CNT film transfer onto PC substrates

- Highly scalable and inexpensive

- Low sheet resistance 2.3 Q/[J @ T, = 10%

- Potential for controlled transparency

- Robust to intense mechanical treatment: flexing and strain
- Strain >30%

@ Flexible field emitters based on a variety of CNT films
- Electrode-less fabrication
- Low threshold fields (<1.5 V/um) with high emission currents (mA)
- Importance of balast resistance to improve uniformity

@ Mechanically extruded CNTs

- High material use efficiency
- IR response demonstrated (Sensitivity ~ 1.35)

- Bolometric
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RAMAN DATA
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