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Abstract

SR BE)

The carbon nanotube emitters for field emission displays were fabricated by using screen printing tech-

niques. The pastes for screen printing are composed of organic binders, carbon nanotubes (multiwalled or

singlewalled), and some additive materials. The pastes were printed on Cr-coated/Ag-printed soda-lime glass sub-
strates. From the [~V characteristics, the turn-on field of SWNT was lower than that of MWNT. The decrease in the
mesh size of screen masks (i.e. increase in the opening size of the screen mesh) resulted in decreasing the turn-on
field and increasing the electron emission current. When the carbon nanotubes were mixed with silver pastes, silver

powders appeared to contribute to the vertically aligning of carbon nanotubes on a glass.
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Fig. 1. (a) As-received SWNTs (laser oblotion, length :

~15 ;m), {(b) As-received MWNTs (thermal
CVD, length : ~20 m), () MWNTs after shearing process for 3¢ min in mortar, (d) SWNTs after shear-
ing process for 1 hr in mortar
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Fig. 2. MWNTs which is printed on Cr coated glass with screen mask of (a) 250 mesh, (b) top view of (a), (c)
400 mesh, (d) top view of (c), (e) 500 mesh, (f) top view of (e), (burning-out of organic binders : 400T, lhr)
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Fig. 3. SWNTs screen printed on Cr coated glass with screen mask of (a) 250 mesh, (b) top view of (a),
(c) 400 mesh and (d) 500 mesh(burning- out of organic binders : 400C, Lhr)
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Fig. 4. Field emission characteristics of CNT's screen printed on
Cr coated glass with variation of secreen mask mesh
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Fig. 5. Variations of MWNTs with field induced during heating
process (a) 250 mesh after burned out, (b) 400 mesh after
burned out, (c) 500 mesh after burned out
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Fig. 6. MWNTSs screen printed on Ag printed glass (a) 250 mesh, (b) 250 mesh (top view),
(c) 400 mesh, (d) 400 mesh (top view), {e) 500 mesh and (f) 500 mesh (top view)

S0
45
40} | —®— 250 mesh
«--O-- 400 mesh
35 —w-~ 500 mesh
o
=
2
5 201
(]
151
10+
5F
OO0
o 1 2 3 4 5 8 7 8 9

Applied Field (V/um)

Fig. 7. Field emission characteristics of MWNTSs screen printed
on Ag printed glass (variations with mask mesh)
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Fig. 8 Screen printed MWNTs whose paste consists of MWNTs 0.5 wt % and silver paste
(a) 400 mesh, (b) 400 mesh (top view)

Fig. 9 Screen printed MWNTs whose paste consists of MWNTs 1 wt% and silver paste (a) 250 mesh, (b)
250 mesh (top view), (¢) 400 mesh, (d) 400 mesh (top view), (e) 500 mesh , (f} 500 mesh (top view)
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Fig. 10. Field emission characteristics of screen printed
MWNTs (variations with 2 types of electrodes)
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Fig. 11. Field emission characteristics of screen printed
MWNTs mixed with silver paste
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Fig. 12. Screen printed MWNTs whose paste consists of MWNTs | wt%, organic binders and glass
frit x wt% (a) 0.5 wt%, (b) 0.5 wt% (top view), (c) 1 wt%, (d) 1 wt% (top view)
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Fig. 13. Field emission characteristics of screen printed
MWNTs mixed with glass frit 1 wt% (variations with 2 types of
electrodes)
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study
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