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Abstract

Field emission displays(FED) are currently being study as a potential flat technology. The purpose of this
project shows the research result of vacuum packaging technology for the development of FED. For FED
vacuum packaging, the bonding of glass/glass, the exhaust of vacuum, and getter technology have been studied
for vacuum packaging technology. The simulation and vacuum sealing, and glass/glass bonding are also
extensively studied The glass/glass bonding is formed by using the frit glass and the inside pressure of
complete panel showed of 2x10°[Torr]. As a getter result, the increase of pressure has been showed the
decrease of outgassing effect by using thin flim getter.
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a8 1. FEDIIY2 CRT-likelll 71
Fig. 1. FED panel bas on the CRT-like packaging
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Fig. 2. Basic Conception of FED tubeless
packaging
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Table 1. Material properties in the glass-to-glass

bonding
Substrate A Interlayer Substrate B
Sodalime #0080 ggr jf;‘f Szﬁglégne
AF4SDI #7059 iggr (zi‘;i? i;% zgl
A4 SDI #7740 gg Si‘g;’ i;éigl

k2 2. qigt FHo| Sputtering AEH
Table 2. Sputtering condition of deposited thin

film
Process Deposited interlayer
parameter ITO silicon
Method Sputtering Sputtering
ITO target Silicon targer
Source (3linch] diamerer, |(3[inch] diameter,
1/8[inch] thick | 1/4[inch] thick)
Initial pressure | 3x10°[Torr] 3x10 [ Torr]
Xz:gi 4x10%Torr] | 4x10°[Ton]
tjﬂ‘iﬁ:ﬁl 150} 120
Reaction gas Ar Ar
Power 3.3W/ert 22W/cdt
Deposited rate | 200 A)/min] 100[ A1/[min]
Thickness 1,500[A] 3000[A]
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Fig. 3. Experimental set-up for bonding
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Fig. 4. Bonded sodalime glass wafer pair (a) and
its cross-sectional view by SEM (b)
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Table 3. Specification of Mo-tip FEAs

Number 1,000
Size 200%3001 zzm]
Pixel | Pixel-to-pixel
70|
distance Lin]
sub-pixel 4%6(50x50[ zm])

Number 49(7xDtips sub-pixel
Tip-material Mo
Tip~hei .

Emitter ip-height 1.4(am}

Gate aperture 1.5[1m]
. 1.2[zm}-thick thermal

£
Gate insulator sio2

a8 5. Mo-tip FEAZ] step/structure® 23
Fig. 5. Process step/structure of Mo-tip FEA
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Fig. 6. Leak test of tubeless packaged FED
panel during pumping
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Fig. 8. Fowler-Nordheim plots of vacuum
packaged FED panel
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