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Field Emission Properties of Screen Printed Carbon Nanotubes
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Abstract

Multi-wall carbon nanotubes(MWNTSs) were synthesized by thermal chemical vapor deposition. The
paste for screen printing was composed of MWNTs, organic vehicle and glass frit. Carbon nanotube
paste was screen-printed on ITO(indium tin oxide) deposited soda lime glass, and then heat treatment
was performed. Before the surface treatment, turn on field of derive was 2.6 V/un. After the surface
treatment, the value was changed into 1.8 V/mm. The anode current of the derive with 2.83 V/mm(turn
on field) was changed 4 pA into 390 wA at 1,700 V. Adsorption effect of MWNTSs onto phosphor of
anode plate was observed by the field emission measurement and resulted in bad effects on properties

of devices lifetime and emission lighting.

Key Words :

.M &

gl 4135 H(carbon nanotube; CNT)+=
1

e

T2 aspect ratio® 3 ElH, gHor =
£33 A41218 7R Us %‘1‘10}‘43} dHE
E7F &3 Kol nlo] gl wWiEd L %%Oﬂ 2
theksk Fofe] At A duk ofeh zho
CNTe EHolg Fz=z= A9 ﬁeld emission
display(FED) emitter, WFEA] tjufo]l 2~ 4 Zi 2t
s, 7ZtE FD FoAA & A7 WPEH

i HZdy: FED #okolAd A WEE d
(emitter)2.2 A E-5tn2 iz AF7t AEEHI

1. 3t 0187| = 7 olo| T E2AIA" AFHE
(MEAl ME87 stE=S 39-1)
LERLpE ()
IHiEw gelstn
DA ME3Ent
: Corresponding Author :
—’r—°‘I} 2003. 12. 15
A AlAL 22004, 1. 6
AARREE 2004, 3. 18

ibk@kist.re.kr

]1)4m B

Carbon nanotube, Screen printing, Field emission, Phosphor

At
CNTE
charge)[3], #lo] A
zv} glgh 714 Ty
vapor deposition)[5], | 3t& 714+
chemical vapor deposition)[6] %-©]
B FED 28& falA] 7]&9
Toll A3 A7)z L giEHe
;1}. nj :ﬂ.;ﬂ }\L u}_o_ Zﬂ oko] [5]-_1;_11 9\1 »
2 ogdol i £2 A CNTE #A
B WBEZ(CNTs flat-lamplel #gataz F
rstil st A E&E ¢ Adis
(screen printing) -5 AL&3te] AAE

& ¥ ;Es

= =) - o)
g3 sks Hohg A

% & (laser ablation){4],

]

RS

~\<

Al
=

2.

zdg 7]

=]
=

"S e

x4 T 5tv)

vapor deposition(CVD)H
ol 4te

chemical
£ 97 %

thermal
e

K41

A7 FA¥(are dis-
=g}
(plasma - enhanced chemical
%24 (thermal
At BAu
ﬁHLAé uJ o g 7]

el sk

=

el

s CNTi=

o

A e 5 B (muti



J. of KIEEME(in Korean), Vol. 17, No. 5, May 2004.

wall carbon nanotube; MWNT) &
A=), MWNTY
272 10~20 melth. CNT Al @?131%
2 500 TolA 1A% A% fxs8ksth CN
< /% 7AEd 9td AuEE vhed
%o MWNT, glass frit, orgnic vehicleZ ¥o] <F
4N Zr F<H E3Fslo] CNT # o] 2E(paste)& A%
sldth. Cathode 7192 soda lime glassE o] &3}
of ITO(indium tin oxide) =& HA3A.
CNT paste?] =3¢ ZYUEL2 325 mesh ~3H
& AMEte] A AH(15x15 anell HE Q)
adh sdE RS 150TAA Az F 30T @
e FAdE st vAdEE AASATE Anode
718 AL ITO7F $2% soda lime glass 713
< 7ZnS green ¥§FAEZ AHEsld 23¥W ZdE
tda, 150°C AR, 450C A2 vl S Al
A st ARk g AHRANA 10° Torr
o] &3t A anode$} cathode Akl A#E 600
m FA s AEAIAA HA BFESE SAHINAT.
I-ve A%y Zz 3w Fug Elektronix® &
Astgdrt, CNTY HWHAFEE scanning electron
microscope(SEM; Hitachi $-4300)% o] &3}
A skt

ra| O] T

rlr ke

7 o,
T3

)=
i

A
polishing grinderel] ©o]o}l&=
£3td & me ZolE Hdol
bt &35 B A4 glass frite & &) F3fo)
= BEudd 2udes 4 F Atk glass frit2
7 CNT ¢}9] g2E e Fosy) HGH 7‘47}0}
fed FA A7FA CNT7F &2 Ll

SR (1 4), glass frit &%
AE CNT7F #+2#e= wakd A
glass frit?] A& W&ol turn-on field7t Fob

ﬁ\L
by ol
o
£
=
X
o

O

Mol

N

(]
;94 o o
For o

m&

Rolgtn dadgioy we #He JXm rth
Glass frite] CNTY & g 938 317 &
ot}

542

ad 1. ITO7F F3#d ¢ a} el 2zadxUY
o %’\Ur FE SEM ARl (a) 34,
b &

Fig. 1. SEM image of the screen printed CNTs

on ITO coated glass plates after heat
treatment(350 C) :
(b) the side view.
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Fig. 2. Field emission characteristics of CNTs

screen printed on ITO coated glass and
the corresponding Fower-Nordhe(F-N)

polt.
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Fig. 3. Light emission image of CNTs screen
printed on glass for applying 1700 V:
(a) before surface treatment and (b)
after surface treatment.
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Fig. 4. The field emission characteristics of the
CNTs during applying incremental
voltage.
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phosphor after field emission test in
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