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(a) (b)
1.0mF

Dielectric

current [A]
[T
—

Catalyst

05mrT

.1Um Cl 1 I L 1 i 1 1
A00m 50m an 5.0m 10 0m
voltage [V]

2,12 240805 %0k B s

i
il

CAP-(5.5) Open-(5.5) |Open+H- (5.5) |CAP-(9.0)  |Open-(9,0)  [Open+H-(9.0)

D (eV)(F=0V/ A) 4.78 4.47 3.75 4.14 5.10 3.18
D (eV)(F=0.33 V/ A) 3.02 3.30 2.01 2.64 4.01 1.72
Acharge(e) 0.55 0.37 0.63 0.64 0.51 0.76

B 2133 b 8 imajk2 2 FpE o bizbe®d % THHRT 2§ %

# S ¥k F 7 (charge) % i
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F2.14 A0 5 BaLs sl
L N N
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Ni Ni cluster TiC
Ti > Ti
600°C
Bl 2.15 2 KA g & &£ H4ac /SR 600CT X 12 noA 4 it

(TiC)z 7+ & B
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220 HEE AR AR

Method Precursor pressure Sub-Temp Catalyst |Structure |Purity
Are Ar, He 200~450 torr| 3000~4000°C | Graphite | SWNTs | Low
discharge Target
Laser Ar, He 500torr 760~1100°C | Graphite | SWNTs | 70%
Target
Thermal | CHs, Na, H> [200~450 torr| 900~1200°C | Fe, Co, Ni | SWNTs High
CVD metal-alloy | MWNTs
MP-CVD | CHy, N1, H, 3x10 7 torr | 550-900°C | Fe, Co,Ni | SWNTs | High
metal-alloy| MWNTs

3022 A A PR L

Electrical conductivity

Metallic or semiconducting

Energy gap
Electrical transport
Maximum current density

Diameter
Length

Thermal conductivity
Maximum strain

E-modulus

E, (eV)=1/d (nm)
Ballistic, A, > pm
101° A/cm?

1-100 nm

Up to mm

6000 W/(Km)
0.11% @1 V

1000 GPa
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223 PR AR EHEF

Property \W4 Al Cu Ag Au
p(nQ-cm) 5.65 2.66 1.67 1.59 2.35
Ant- Very poor Good Very poor | Very good
electromiger | good

ation

Tmelt 3387 660 1085 962 1064
Dry Etch yes Yes No No No
Corrosio Good Good Poor Poor Good
N in air

CVD yes yes yes No No
Adhesion Good Good poor poor poor
Delay 7.8 3.7 2.3 2.2 3.2
(ps/mm)
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