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Field Emission Properties of Flat Lamp using Carbon Nanotubes
Grownon Glass Substrate
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Abstract

We fabricated the 1-inch diode type flat lamp using CNTs, which were grown directly on soda-lime
glass substrate at 600 ~ 650 T by thermal chemical vapor deposition(CVD) of acetylene gas. Turn-on
field was about 2.8 V/um. We observed that uniform and high brightness had been obtained. The
brightness of CNT flat lamp was measured up to about 14 ked/m” at 2000V in spacing of 500 . The
results showed that the CNTs were very good emission source and suitable for application in the

lamp.
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Fig. 1. Schematic diagram of 1-inch CNTs flat
lamp panel design.
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. Schematic diagram of packaged 1-inch
diode type CNTs flat lamp structure.
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Fig. 3. Process flow of diode type CNTs flat
lamp packaging.

Al

i

gaveFH

[

ot
e

(o}

it

3. 88 2 nF

a¥ 4e Fulgd Nio] FEHE Tiglass 7%
Yol 600~650 C, thermal CVDol 2JaiA Alzd
gayd=FH FESEM3 HRTEM AHdE H
F3 At @AveFErE el 9l olu 2o
o] #AFHUY oJR2 X9 FEgH A4 o
2 gepoll  #AEo 9tk Oh Tol LRI J&
$ 2Y 5L 2k AL IR g gy

2

wA R 27t 22y FE, FEHHe] 2 %
W7 Zgor kg FR7F #2FH AT v
E giuxeReast fRdo2 HEHe] AR ¢
o, BA e WEFs Hesa gih

a9 5% [-UA o]F# ©avxFE HE
= Ao A W w2 s AFE F4
3 Aolal Wi Qv 2 EE Fower-Nordheim

1
(F-N)Fdolt}h, elwz=gl MAs 7+E LS 500umo)
k. 1900 VoA ojxx AFE= o 16 mAY} &3
3L, turn-on fields ©F 28 V/mE A
ICPCVDZE & 71 ¢4 600 T ©]3F XA
AdE AU eFRY AASE A4 vusid
ICPCVDel o3& 43" daudx=Frel turn-on
field7k F 5 V/mol X 38l & Ao ME ol hn

QA7) A 2 8t3) = E ], A7 A6, 2004 69

£ 2t 19 49 ARE 2R g
He] Ago] &8l tip B otual, side
= AA wEQlel =y wWEolgtn dAdH

. F-N 0|22 log (I/V?) vs. I/VE E&H,
agzrr AXAH  HeHE w29 space
charging, CNT® 7[stafe} e Fo
1=

= o .qﬁﬂ&~1
FN ol&dl dold BeE Rz 3l

i

ot
S4700 10.0kV 8 3mm x50 Ok SE(U) 7/7/03

38 A. Thermal CVDE ©]-83t9 &t M3 £
ol A7 v FH e FESEMi}
HRTEM A}zl

Fig. 4. FESEM and HRTEM image of CNT
grown on soda-lime glass plates by

thermal CVD.
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Fig. 5. Field emission curve and the correspon-
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1-inch diode type CNTs flat lamp.
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Fig. 6. Brightness test of packaged 1-inch
diode type CNTs flat lamp by applying

voltage variation.
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Fig. 7. Light emission image of packaged
1-inch diode type CNTs flat lamp by
applying 2000 V.
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