[ ®] ST
Korean Journal of Materials Rzsearch

Vol. 15, No. 11 (2005)

2gAEs 4% Wst
AAYE 54

FAgSE AR FHR

Effects of Component Change of Bonding Materials on
Field Emission Properties of CNT-Cathodes

Heo-Young Shin, Myeong-Seok Seong, Tae-Sik Kim, Jeong-Seob Oh, Seung-Jin Jung,
Ji-Eon Lee and Young-Rae Cho'

School of Materials Science and Engineering, Pusan National University, Pusan 609-735

(2005'd 8¢ 9% We- 20059 10¥ 12% HBFAHE

W)

Abstract The effects of change in the component of bonding materials in carbon nanotube cathode (CNT-
cathode) on field enhanzement and field emission characteristics were investigated. The field enhancement
factor(f) was dependeni on the electrical conductivity of the bonding materials. The use of frit glass as a
bonding material showed a higher field enhancement factor and better field emission characteristics than an
Ag paste. The reason for why the frit glass showed better field emission characteristics can be summarized
as follows. First, a frit glass improves the real aspect ratio of CNTs compared to an Ag paste. Second, the
number of CNTs in CNT-cathodes is considerably reduced because the CNTs were extensively oxidized during
390°C heat treatment in air atmosphere in the case of Ag paste.

Key words Field enhancement factor, carbon nanotube, field emission, paste materials.

1. M £

AAWZE FA|AAHFED, field emission display)s= &

2} B4 = CRT(cathode ray tube)el SLgH YU
£ 7FAEA LCD(liquid crvstal display)$} ZHo] & €]

Hd72E ZH7] witol] XAl sFar]2ZHo|(FPD, flat
panel display)2 71d] 52 ith.'? FEDE A7) %&
H+= 9H£\_E(cathode)9} H3GA 7 B2 °HltE(anode)7}
AFE AR v SR JdE T2E 7T AHAaEd
Al 7FE o7 B AARE slldske ollv]El (emitter)
24 Fgos 249 (metal tip)S AH-SIAT FE5ES
AR ANAEEE 7]Ed, AEA SHAAM EA7F B
o} 1998 o]F AP ArI7F vha FF B3 3
. H2 ©AYE=RFE(CNT, carbon nanotube)e] ¥H7A 3t
I dAGeREE v A E2 AMS-g CNT-FED
et A7t @AstE A ok dR7EA| A+
Foll oJshd BAYFEE 3jetHoz QhgAo] &

wEE

ok opg} AAME EAR vl$- St dEA 9
t} 3D o]zt M HaT|AZg o] 22k¢] CNT-FED

YE-Mail : yescho@pusan.ac.kr

1

= 7l BAhUEREY] ZolE 2
59 FIE FrAFCEZN AAST
g CNT-FED9] 7ol oigh d-¢7F SsiA 718 o]
S olggt At ovEe] A A (electric-
field enhancement factor: /)& F7H7|= WEeg 3
P lom, giEe AFE FYS o5 MY
270l A olmE 9] EHEo] SR A A7IE
S/ 7 e Wil tig Aer eokddh Ty
Aoz AzE CONT Naxe] 44,
7138 E4doll wal ONTS #4420 34
e o2 YEe Ao® o 5FH
7148 w3l w2 ONT 4L=e] HAWNSE
g A dt= AY § Aot

£ Adfs gAUSFEE AAEEdd
2 AME-3F ONT 7Hazo) Boxge] 2w g W

4

]
=

-



712 G - 9y

Pt AAEERIA pol mAe G dste] naEs
o 234 4 AFEEe 25| 2E(Ag paste)st T
o] ~E(frit glass paste)E AME3}SoH, o5 A8
= 77 Aed EEAEY vARA AR e
"t 53], £ A7 EuAge] ANAsA Halor
CNT ovge] FHe| 35k dAZ SR F7]9)
vX e e st FHHoR AFsAT ol 9
3lo] o] 2EQ ZEio 2ES EX% Hl&E W3}
AZIHA CNT ALEE A28 & 247k AJHe) e}
of AALE EAS SHTOEN CNT-FEDS AFA] 2
gajof & Tad

At

ofa WHMOZ FAT AP(as prepared)yd U &
2 FE(SWNT, single wall carbon nanotube)E 7+
gt ofolE] A2 ARESSITH ARSE A FH )
Atz A% 58 Gotrr) sty BHER1(FT
Raman spectrometer, A=1064 nm)& A}-8-3ted H44519)
T} 21§ CNT paste®] Az 2042 Y=ot A
HAl= f714 Bl ek AReg %714 CNT pasteE A
Z3te dAlolY, F WA= 47 AFdE 4714 CNT
pasted] THHo]AE Ho]AE B ZyRd Zol B
718 AEE H7IAA F714) ONT pasteE Ax2sh= o
A7E Aok 4, B (a-Terpineol)} oA Z 2 A
(EC, ethyl cellulose 50)8 F-7|8]= 95t 5¢] H|g=
EFAA AZ7E 5000cps BE HE 5% w714 SEE
& AzH SH, CNTE o|AZZFHUE(IPA, Iso-
propyl Alcohol)oll 2ojA 24417 FQF Z&up o g
AL F 120°CE 7129 SEEI0]E(hot plate) o)
Fol IPAS 93] FEAL o]o]X 7] CNTE vl
g TEo] & 5% 714 Eelelel EFAA CNT
THAE Az3HT A7) ONT EFA o) AdEAdAel
Z#H(span 80)2 FAMIE 02% AE EINZ =T E
(roll)] 7+Ao] 5~20pm=E ZEEE 3-Roll millo] 4~5
e 234 A §7] CNTpasteE A 23130t}

7] 29 A= ELS(Electro-Science Laboratories)A})
2dv 590-G3l A=A A8 dol~E®mdE: 590-
G conductive composition)?} H]AE=A A5l ZElH o]
SE&EEH: 4010-A1, dielectric composition)E A48}
ATH Table 12 CNT pasteE AHE3]A] A28 CNT
Aase] AEr|sel 7k Aol i Bygaje] 74 A
B v &S EFebA Jebd Zolth o714 FY AE
27} frittt AgE oviahs, peb Ce 27 powders}t
714 CNT pasteS o)u)gich,

CNT 7H4E3= ITO(Indium Tin Oxide)’t ZHE f-8)

- e - 234

- A=2] .

Yo - ol - =3

Table 1. Designation of samples for CNT cathodes.

Sample Paste Components wt. %
CNT paste (Terpineo+EC)+(SWNT+IPA)

;;iig; Frit paste : Ag paste : CNT paste ;;;
F1C2 1:2
F1C1 Frit paste : CNT paste 1:1
F3C2 32
Al1C2 1:2
AlCI Ag paste : CNT paste 1:1
A3C2 32
FP3C2 Frit powder : CNT paste 3:2
AP3C2 - Ag powder : CNT paste 3:2
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Fig. 1. Raman spectrum of SWNT powder obtained using Nd-
YAG excitation (A=1064 nm).
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Fig. 2. Field emission characteristic of the CNT-cathodes. (a)
the curves of the emission current density vs. applied electric
field(J-V), (b) the corresponding F-N plot.
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-Fig. 3. The electron field emission properties of CNT-cathodes
obtained from Ag paste(A1C2, A1Cl, A3C2) and frit
paste(F1C2, F1C1, F3C2) as inorganic bonding material.
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Fig. 4. Field emission SEM images of CNT cathodes after surface treatment. (a) organic CNT paste, (b) FIC2, (c¢) FICI, and
(d) F3C2.
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Fig. 6. Field emission SEM images for CNT cathodes. (a) plane view for FP3C2, (b) plane view for AP3C2, (¢) side view for
FP3C2, and (d) side view for AP3C2.
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