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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 C by thermal chemical vapor deposition(CVD) of acetylene gas. Turn-on
field was about 2.8 V/mm. 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 mm. 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 {lat
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Fig. 2. 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.
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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-
ding Fower-Nordheim(F-N) plot of the
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
l1-inch diode type CNTs flat lamp by
applying 2000 V.

a7 62 Agh Wzl WE wrE 2RAR &
A% el =olw, 2000 VAlA 2F 14 ked/m* 7HA)
ZAFAL. 2y 78 WA i fFE @y
Yo ] 2000 VE 17k e Al 2ge #
Q7 adelt FAHoR HPH= AL =B F
ew o5 FHEE o 14 ked/melrt. PEE
247 7k o4 FAA] A F-Fell dark spotE el

#»aREAet. #AF chamber WolAl ol 500 sm
spacers AM83te 4= Y@ o= V) HS
AEAZ G5, dALE F4E 9 F Sls 7
< @Ao] YeheH10l #A HE FFH F AL
29 gayxmfFrrl ggEo] o n=(83A)el
3 @4do] B AEle dark spotize] #EF AT
olgld fgloz A3 CNTYF ofjrtd FH¥A
A &gzt 43 HAV @] HAaFHen A
A wbg-sle] wao] of7|Ham HAFm o3ty
ol A4 7 Aol Dark spotizel U=
i 7S th7| Fol 500 T2 Ax2E s
dark spotseo] Aletzich, #aH o =HAAHER
9l ¢FulF g syshd ol &alze] m
2d = 9L o},

4. 8 E

B =Fo]4 191A green CNTs flat lamp2]
1= 2000 VelA o 14 ked/m’2 EHFHUL,
turn-on fieldx= ¢F 2.8 /m/VE, 1900 Vol A ofi==
A5 oF 16 mAR 7H7t SA UG, AsfelA
A%l dFAFE wFE] 98] reflection
laver® ¢Fuly WehsE F&sn, AAY F5E
flall grid® Abdstel A8 @A 3 E(triode
tvpe flat lamp)® 7} By} b4 A Axts 9
wyo] AAFH, iy d 3= giveFE
Ha WA= Fge] e HOoE AlEHTL

At 2

o] e AR YT EIEAR]] F
< B B Bl R B o< BT B B R B o B
2% 214171 ZEEe] AFMEAILSQ] A FH ulo
A2 A 2" 7)) wEAL (http:/www.microsystem.re.kr)
o] od5tu] % g1& ol =¥ i)

a3 28l

[1]1 S. Iijima, “Helical microtubules of graphitic
carbon”, Nature, Vol. 354, p. 56, 1991.

[2] Rinzler, A. G., ]J. H. Hafner, P. Nikolaev, L.
Lou, S. G. Kim, D. Tomanek, P. Norlander,
D. T. Colbert, and R. LE. Smalley,



{3l

(4]

[5]

(6]

{7

(8]

f9]

f101

“Unraveling nanotubes: field emission from
an atomic wire”, Science, Vol. 269, p. 1550,
1995,

De Heer W. A, Chatelain A, and Ugarte D,
“A carbon nanotubefield-emission electron
source”, Science, Vol. 270, p. 1179, 1995,
4 =, Kenjiro Oura, ALK, “dlo] A F2yd)
218k g4 A vhute) 72 9 AANSEA A
NARAA B =77, 159, 75, p. 634, 2002.
BA 8, 4, F54, “Ni Y &1} Etching

Zdd g Bavefe 437 As1 -84

233 +=87, 149, 93, p. 751, 2001.

D. Sarangi, I. Arfaoui, and J. -M. Bonard,
“Carbon nanotube growth on borosilicate
glass for flat panel displays”, Physica B,
Vol. 323, p. 165, 2002.

AT, O]FF, Hed, ¥HE, o) &3, dd,
F 3, “HIPel o3 g4 ¥ CN nanostructure
9 7z 9 AANE 547, AriAAA 883
=&, 16#, 8%, p. 723, 2003.

23, {552, 1Y, “FRAEY =
b 3374 FAEE o)l4% SahvnRFH
o 4% 4 AAEE 54 49, A7 AR
5838 =87, 144, 10&, p. 850, 2001.

Yeon Sik Jung and Duk Young Jeon,
“Surface structure and field emission
property of carbon nanotubes grown by
radio-frequency plasma-enhanced chemical
vapor deposition”, Applied Surface Science,
Vol. 193, p. 129, 2002.

o|gF, o8 F, WAE, FAL, ol&d, F7,
FHAE, “FE Z1add 4%4E AR Ux &
BE ol§3 1T PZ B4 A7)ARA
1533 FAg%ed3=E4, p 89, 2002,

651

AR &=, A7E H6E, 2004 69



