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Field Emission Characteristics of a CNT-FEA Fabricated by Screen-printing
of a Photo—sensitive CNT Paste

(Sang-Jik Kwon"

and Sang-Heon Lee')

Abstract

We have fabricated a carbon nanotube field emission display(CNT-FED) panel with a 2 inch

diagonal size using a screen printing method and in-situ vacuum sealing technology. The field

emission properties of CNT FED panel

with
square—characterized and compared with those of the

As
As results,

the
the

square-type CNT emitters. results,

line-type CNT emitters.

square-type CNT emitters showed much larger emission current and more stable I-V characteristics.

Light emission started to be occurred at an electric field of 35 V/mm corresponding to the

anode—cathode voltage of 700 V. The vacuum level inside of the in-situ vacuum sealed panel was
obtained with 1.4 x 10° torr. The sealed panel showed the similar I-V characteristics with the

unsealed one and the uniform light emission with very high brightness at a current density of 243 A/

crt obtained by the electric field of 10 V/um.

Key Words : Carbon nanotube, In-situ FED, Sealing, Screen printing

1. M &

FED(Field Emission Display)© CRT(Cathode
A, Aznd, He $HEE,

FAjepzt, nEld s, o et A, W AR
=47 Ba PaZdols 4He 2
= gaZygo] A2 HrHa 9t
FAZA AgHAA FH taBde] £
ot ol ofn sjAslol & AN ©
Zlol i Eg AFEojof & Fifo] gt A
. olglgk FED9 #ARHES sldsty] ¢4l

e AFs AWFel Qom 1 A3 BH A

)

—_

ZHUOiEt MAXNMIIYH F st

2|2 HYA 3T EFE L6H)

a. Corresponding Author © sjkwon@ kyungwon.ac.kr
Xl 2005. 8. 10

1XF AAL 2 2005, 9. 13

AMALREE 2005, 10. 27

75

o7 =euxn 9o FEDe A AZMA 7&=
s 5 gled CRTY AAE &g st dAd
Za2, Wwe e gI3A aga dde [NEe
FANATE 2 (sealing) 522 U & o
FEDe| Ahgs= AAdEszxtz Eg8dus
(Mo), H&l&(Si) 283 diamond F°] Al&E o

gou B4 vAAE AN 2L Axv Lo
ddstdle At A2 FHE U =R E(Carbon
Nanotube)ol] that Aol molxHA o]& Hxuk
FaAE ALgsH7] A% AT Ees JAYHn
q, st A, 74 <A
ZHA 3L STk o]el
A HARELAR H
LB AFANE 22
il RHE Holx
&

g o] 47 3



J. of KIEEME(in Korean), Vol. 19, No. [, January 2006.

2 A “o AFolge=
o), FED4 =
o A AA dFge ey
A&7 fAsfiM e Ao
& 718 Agsich [ 37A] ALEE e R
‘tubulation method’ 27&E 71 A 2HA]
A 5o EAEE 7K U dF
el A st B3 ¢
&3 W7, wiv
59 92717

244

ol

_,YE
ils
o
ji2
ifo
offt
=
e
=

0,

-

rlo N

ol o
o £ 5 K
ofy
Skl oo B odn N ok B rrom oo ol rir o do i

N

}..
[UZ Nlﬂ F}i

],

ol
i
o 2
=~
4n
fw ®
ol
4n
e =

od |z
9,
™
°(=)=(4
i}
£ o

Hn
2 8
'>Z‘>~1
ﬁ—!—‘

. ro ot

flo
N
2
N
2
>,
r-\i
24

1

ol
o,
o
2
)
s

w8zl
w e 7
Agesn
Ho] uj~)
ol tH4-6].
b =X il
(78], ol2lgt o] f =2
A FAN 743
Sk

% A% 2ol

o 3L Ao Jif

o
g

HeA <A ]
it rfo ©
)
X
O
2
.

e
2
X

H1
i

o T
>

}=9

N
=
19
)

1>

A e ol
P
o
us
4 e
L
s
)
Ho
i

o
Ol
N

o
e =

e S
)
=
-

fr By

-+

o

ol

ol
i
g M
o o
L)

fe

orm
I
=
w}

&5

2
o
Ho
X,

2

ox B

rob

, 32 o
" iz ol

%
EF
=

ol
oo
B
)

)
off Bt
0
>
)
)
N

o ™ oX
ol
i
o

=2
2

ol i o
=
lo

=
=
Ak

b

L

e ooy R
4 o

do w rr 2

s

B AFN= 7

Ea2E AzsEn. A
s Hejel g2 AAYEe
Line-type &Y% square-type &4
£ g9 25 & slEYFH
st o599 HALEEAE
71& 9] ‘tubulation method’ Bt} &
Al,\]o]_oﬂou:] /dx]»x-]“s__] ;(474]11(]-% g_/ﬂ_% |

Ay

sto} AFAFe F5AE Bele)

g l-fﬂ
T
b
Bl

),i

o o

Jeb
R
o

Lo
Sy
B o
By

rE
1)
il
o i
i
52
v fu) nlo

n.tlo
2
o
>
ol
>,
X

o
=
}

;&
o

2.4 8
olAYHIEE & + YE FEYRFHE F
Ael #4 mAZolL HolxE F mAEo|}
SWNT(Single-wall Carbon Nanotube)& o}z w3

2 ol &8 FERUYEFE EL4E W2 o) F Ho
£E3} 3l7) 98 AEGAE A = oo EAEA
o o2 dsdE 7R v d(binder) A&
vehicle W5 9] &(silver) HHE A A AEA
U5 H ol ~ES Az3Ur) Vehiced 4
ZJ(resin), Aol FolglE: B AE T ~(ethyl-
cellulose), Eallg# e Ao g H=vuv g
(terpinecl) F°ol % d HAdHo|th AT 3f

3
H(pattern) d471& & AH&a7] A8 g A8

Q) =

76

T )
¢ Phosph NI1TO
CNT
Py Cr
ITO

wi- N
Fig. 1.

25 CNT-FED¢] +x%.
A structure of a diode-type CNT-FED.
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Fig. 2. Process sequences for the fabrication of
CNT-FEA with square-type emitters :
(a) ITO patterning, (b) Cr deposition &
patterning (optional only for line-type
emitter), (¢) CNT paste printing &
back-side exposure, and (d) developing.
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Fig. 3. Scanning electron micrographs of CNT
paste : (a) before surface treatment, and

(b) after surface treatment.
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Fig. 4. Optical microscopic view of the CNT-
FEA : (a) line patterns, (b) square

patterns.
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the field emission

characteristics between line-type and

square-type CNT

emitter  including
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Table 1. Comparison of the CNT area and peripheral length between the line-type and the square type
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Paramete CNT Area Peripheral length Emission current
&“EA Type per pixel (ym®) per pixel (tm) at 6.4 V/um (1A)
Line-type 125,000 1,000 50
Square-type 22,500 1,800 70
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Fig. 6. Electrical characteristics of the sealed

and unsealed panel : (a) current density-

electric vs field characteristics, and (b)

light emission pattern obtained at a

current density of 243 gA/cr by 2.0 kV(10

V/m).
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