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Fig.1  Thermal CVD equipment

Tr

VESE UG A Y K3 28 48 1 L 25 58 il 2 3
10" Pa, ] Keithley237 4 Jy i 5t 4703, I 5L
S I 0 R O R R T DU B AR R D
PR (ITO R BE) Z [8] ] B A4 300 pm 9 £
P22 [{IT . ARG AT AR 2 0. 2 em®

3 HR Gk

S CH, A H (93 & Fb 20 0 4 1, s il
B TN KA T L e o R REAT IS b ] 4% £k i A
B BEEL B R 121 /9 2 pm F1 10 pm (L BEH] . &
kT 5 B A K A R I 0 4 B 3 e S R B R
M), 38 A KA I IR AT A B A 40 KA A AR K R
FRLN 200 nm/min, B 38 28 45 6 4 K B E]
A DA T i A5 0 ik 98 oK K BE AR R AE 2 pm A2
Ao VB2 J2 T i A5 1 B 4 oK [ A I 4 L B
Bl I AT DB B, 2 50080 40 K 45 1 K B2 AE
2 pm 247, HAAZ)H 50 nm,

i 3 B BB 8O0 35 w] LLE L i A A ik
WK ]y ZRERR AN KV HE 1 376 e ' A fFAE Y
AR FRIR SN = £ D L 76 1 554 em AL AEAE
B E. X PR 4R G g, D XN T SPP %
iy C—C B, 2 el A A SR 43 & 1k 1 T 28 T8 Bk
B 209 K SR 5 2% T R AR L GO SR 5 o B LY
SP* Zfb i) C—C &, X 2825 L 5 3ok [ 12 i 4l

(b) BRADKAE B FEF) (2R FE 2 wm)

()R 2P KA [ 1) (R 98 R TB] BE S 10pm ) (d) BRAKRA BLIES] (298 10 pm)

K2 BRAUKE M SEM iy
Fig. 2 SEM images of patterned carbon nanotubes field emission cathodes. (a)The width of carbon nanotubes line arrays

and spaces between line arrays are about 2 pm;(b) Magnified view of (a);(¢c) View of carbon nanotubes line ar-

rays and spaces all are about 10 pm (d) Magnified view of (¢).
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Fig.4 Field emission characteristics of the samples. (a)

IV characteristic; (b) F-N plot.
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Field Emission Characters of Patterned Carbon Nanotube

Line Array Emitters Prepared by Thermal Chemical Vapor Deposition
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LV Wen-hui"?, LIU Xia"?, GUO Wan-guo'?, YAN Da-wei'?, SUN Xiao-juan' , MIAO Guo-qing'
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Abstract

Using standard photolithography, patterned carbon nanotube line arrays were fabricated on sili-
con substrates by thermal chemical vapor deposition. Scanning electron microscopy and Raman spec-
troscopy were used to characterize the structure of the carbon nanotubes. The carbon nanotubes were
very uniform and about 50 nm in diameter and 2 ym in length. The Raman spectrum showed that the
carbon nanotubes were multi-walled carbon nanotubes. Field emission characteristics of the samples
were characterized. It was found that the non-patterned carbon nanotube films, 10 ym and 2 pm size
carbon nanotube line arrays field emission characteristics were gradually improved with turn-on field of
3V/pm,2.1 V/pum,1.7 V/um and emission current density at applied electric field 3. 67 V/m were
2.57 mA/cm®,4. 65 mA/cm?, 7. 87 mA/cm?, respectively. The reasons may attribute to the field-

screening effect and edge effect by analyzing the experimental results.

Key words ; carbon nanotube; line array; thermal chemical vapor deposition; field emission characteristic
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