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Study on Vacuum Packaging of Field Emission Display
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Abstract - In this paper, we suggest the FED packaging technology that have 4mm thickness,

using sodalime glass-to-sodalime glass electrostatic bonding. It based on conventional
silicon-glass bonding. The silicon film was deposited an around the exhausting hole on FED
backside panel. And then, the silicon film of panel was successfully bonded with capping(bare)
glass in vacuum environment and the FED panel was vacuum-sealed. In this method, we could
achieve more 153 times increased conductance and 200 times increased vacuum efficiency than
conventional tube packaging method. The vacuum level in panel, by SRG test, was maintained
about low 10 “Torr during above two months. And, the light emission was observed to 0.7-inch
tubeless packaged FED. Then anode current was 34 A. Emission stability was constantly
measured for 10 days.
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Fig.2. (a) Photograph (b) Cross sectional SEM
image in interface of glass/glass bonded pairs.
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Fig.3. Magnified SEM image of Field Emitters.
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I Asscemmbly Step
a) FEA fabrication

b} Glass cathode machining :
exhausting hole
electrode line deposition
FEA mounting
wire bonding

[

Glass anode machining :
ITO coating and patterning

phosphor screening
surrounded seal line drawing
spacer formation

pre-grazing

d) Alignment of anode and
cathode plates

f) Siinterlayer deposition

h) Loading into vacuum chamber power,

i) Getter activation

j) Vacuum electrostatic bonding
with another bare glass

¢) Firing [ TR
ii iti i ] - T Capbing glass
g) Inserting of getter DC § 4

Fig.4. Flow charts and photograph of equipment
for tubeless FED vacuum packaging.
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Fig5 Light
packaged FED (a) front view (b) side view.
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Fig.6. Emission characteristics of FED panel
(a) current vs voltage (b) current vs time.
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Fig.7. Leakage test thorough glass/glass bonded
interface region by SRG test.
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Fig.8. Measured and calculated vacuum level for
FED panel. [(T) is calculated value).

Zhatel 2
e HarleRg AdRAARAA FEHE}
RO A ME7|E ALAGe @7y
A9 2 KETVETRIY 9% Ao o3 3ojH

ot

# 2 2 8

[11 A. D. Kurtz, J. R. Mallon and Bernstein,
"Asolid  state packaging
technique for integrated sensor transducer,”
ISA ASI 73246, pp.229-238(1973).

[2] G.Wallis and DI Pomerantz, "Field assisted

bonding  and

glass-metal
p3946(1969).

[3] BK.Ju, WB.Choi, Y.HLee, S.J.Jung, N.Y Lee,
JI1Han, KILCho and M.H.Oh, Glass-to-glass
electrostatic  bonding for FED  tubeless
packaging application, Microelectronics Journal,
vol.29,

[4) 8 A, 0lYF o1& 3], 298 Tubeless Packag-
ing @ Field mission displays] %, d718 3]
=82 489 4% pp.275-280(1999.4)

(5] =94, AAFE, A F, o4z, of&d, »TE,
oHg BEd ¥ AA PE LY A=
4 glojopEs A FHEeo @Y T, A7 AA
Aasry w=&A, 119, A7E, pp508-516
(1998.7)

[6] C. A. Spindt, C. E. Holland, A. Rosengreen,
IEEE Trans. ED-38, 2355(1991)

[71 S.J.Jung, G.JMoon, et al, High vacuum
packaging and vacuum evaluation for field

sealing,” J.Appl. Phys., vold0,

emission display, ASID'98, pp.1157-1160
(1998.9)
[8] ]F.Ohanlon, A Users Guide to Vacuum

Technology(2nd ed.), John Wiley & Sons,
Inc., USA (1989)
[9] A.roth, Vacuum technology, (1990)

-106-~-



