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Abstract Patterened carbon nanotube( CNTs) cathode has been successfully fabricated by combining electrophoresis and by integrated
cireuit(IC) technology. The high voltage activation considerably improves the field emission characteristics of the CNT cathode, including an on-
set electric field of 2.1 V/pm and a current density of 1.19 mA/cm’ at an electric field of about 6 V/pm. Two physical reasons account for the
improvements. One is that the activation favorably modifies the surface morphology of CNTs films and increases the enhancement factor, the oth-
er is that field desorption of gases from CNTs walls lowers the surface work function.
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Fabrication process of patterned carbon nanotubes field
emission cathode: (a) form TTO electrode stripes with
photolithographic technique, (b) hydrophobic treatment

of the exposed glass surface, (¢) remove photoresist and

Fig.1

electrophoretic deposition of the carbon nanotubes
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Fig.2 SEM image of the patterned carbon nanotubes field emis-
sion cathode, the width of carbon nanotubes stripes was
about 25 pm
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Fig.3 Raman spectra of the sample
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Fig.4 Field emission characteristics of samples before and after
electric field activation. (a) J-E characteristic and (b)
F-N plot
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Fig.5 Field emission characteristics of the samples before and
after treated under different conditions. (a) J-E charac-
teristic and (b) F-N plot

BAKBEERLSATRES, RES RH—
BRSWBEME R EBAEE, B TR E
B BIRA T £ £ Bk R IER A, &
ST, ZERYORE REE RAEERE. B
B R B S IBRYUOR B R E D R, T
PR 2 LA T EAR:

AD = 4nfuNg (4)
u AR SR IR, Ns ARETER
R RS, 6 B R, PR EE 0 WA R
YR SR AT R . R BRGOR B E R R R 3R
WESKSKA T, BSRMASE, EMRED BEE
AFEH . 7L EE, AR ERHAIIR
THCERERBAOKRE R 2 RPN, 4E F-N
B, £ G ES JE MRURERRER, F-N
BELARMIT gt HER A, YHEmHK

EAL A, 58 L M T @ S AT R R T
SN THRYOKE s, I BB
THTHRIERRGRERE - EMERR, &
KA PR TR B, AREBRKRIS
BT MR JE BB KB L i 0% 5 R T
PR — B, FEA TR G K A B A B2 KB o
S F-N BS, G BE A B R, ARER AR
R TRMR UG HIBRPURE K RS J-E kb
LR HIRBAER, PR M F-N EER R A
%, XHERRBEREMAR, Hihss
RO, 7T LA B B SR W R 5 — 4
W] BRI BALE] , BRI R b SR
B/ T RGO (2 18 ) R

3 4%it

FETHIKARESFE T L0 5 T RBANmRIK
BRI AR . PR BEEREL2IERHIHE
G, GRS A B E, XREIESET
KBV BB R T , GRS R
BT AT HRE T REERSHKE L
RSB B T R T k. GEELEE
HRAAREHG RIS, FREGR 2.1 v/
pm, N L 38 6 V/um B, B K B 3 9 B 15 )
1.19 mA/em®, F P HE UK BE BB 4 K B FI B 358006
A,V SRR B R B B AL B K B
FERAR AR AT AN B R ARG R 5 BN
o

2 £ X W

(1] de Heer W A, Chatelain A, Ugarte D. Science, 1995, 270:
1179 - 1180

[2] Saito R,Fujita M, Dresselhaus G, et al. Appl Phys Lett, 1992,
60:2204 - 2206

[3] Choi W B, Chung D S, Kang J H, et al. Appl. Phys. Lett,
1999,75:3129 - 3131

(4] 7Zhang J,Yang G, Cheng Y, et al. Appl. Phys. Lett, 2003, 86:
184104

[5] Jae-Hong Park, Gil-Hwan Son, Jin-San Moon, et al. J. Vac.
Sei . Technol . B, 2005,23:749 - 753

[6] Fan S, Chapline M G, Franklin N R, et al. Science, 1999,
283:512 - 514

[7] Wang Q H, Comigan T D, Dai J Y, et al. Appl. Phys. Lett,
1997,70:3308 - 3310

[8] Zhao Haifeng, Song Hang, Li Zhiming, at el. Applied Surface
Science,2005,251:242 - 244


http://www.cqvip.com

P 000 http://www.cqvip.com]

%38 B SO% % : B Ik SRR B ALBRAUR B 5 R S IR B R A R BT 217
[9] Vink T J,Gillies M, Kriege J C, et al. Appl. Phys. Lett, 2003, [14] Van der Biest O, Vandeperre L J. Annu. Rev. Mater. Sci,
83:3552 - 3554 1999,29:327 - 352 ,

[10] Kanazawa Y, Oyama T, Murakami K, et al.J. Vac. Sci. Tech- [15] Hyung Soo Uba, Soo Myun Lee, Pil Goo Jeon, et al. Thin
nol. B,2004,22:1342 - 1344 Solid Films,2004,462:19 - 23

(11] Zhao W J,Sawada A, Takai M. Jpn.J. Appl. Phys. Past 1, [16] Gadzuk J W, Plummer E W. Rev. Mod. Phys, 1973, 45:487
2002,41:4314 - 4316 - 548

[12] Wei Y,Xie C,Dean K A, et al. Appl. Phys. Lett, 2001,79: [17] Jiang Jianwen, Stanley I.Sandler. Physical Review B, 2003,
4527 - 4529 68:245412

[1>3] Oh S J,Cheng Y,Zhang J, et al. Appl. Phys. Lett, 2003, 82: (18] Kim Changwook, Choi Yong Soo, Lee Seung Mi, et al.].

2521 - 2523 Am. Chem. Soc, 2002, 124:9906 — 9911


http://www.cqvip.com

