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Abstract: One of the important issues for fabricating the microelectronic display devices such as FED, PDP, and
VFD is to obtain a high vacuum level inside the panel. In addition, sustaining the initial high vacuum level
permanently is also very important. In the conventional packing technology using a tabulation method, it is not
possible to obtain a satisfiable vacuum level for a proper operation. In case of FED, the poor vacuum level results
in the increase of operating voltage for electron emission from field emitter tips and an arcing problem, resultantly
shortening a life time. Furthermore, the reduction of a sealing process time in the PDP production is very
important in respect of commercial product. The most probable method for obtaining the initial high vacuum level
inside the space with such a miniature and complex geometry is a vacuum in-line sealing which seals two glass
plates within a high vacuum chamber. The critical solution for the vacuum sealing is to develop a frit glass to
avoid the bubbling or crack problems during the sealing process at high temperature of about 400°C under the
vacuum environment. In this study, the suitable frit power was developed using a mixture of vitreous and
crystalline type frit powders, and a vacuum sealed CNT FED with 2 inch diagonal size was fabricated and

successfully operated.
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Fig. 1. The method of the frit paste for the vacuum sealing.
(a) Ball milling, (b) dispensing.

Table 1. Component ratio analyzed by ICP-MS for three
frits including the developed frit for vacuum sealing.
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Fig. 2. Configuration of the vacuum sealing system.
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Fig. 3. Comparisons among the vacuum sealed panels using (a)
V-type frit, (b) C-type frit, and (c) the developed frit.
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Fig. 4. CNT FED panels (a) before sealing and (b) after

vacuum sealing.

sttt AAYE S ddsHll festrl sl st
o] ojulg A A7 250%250 mm?E 5}l Ghtel
Al otof CNT Ho]AE dotse ALY Yoz
50x50 mm’2 97H% FAgElo] Qict. ofrt2 Algd

2 2] 71Holle WA FEALE 2914 7|2 ERsto
F/dstgtt. LA ZxE ojx:E(anode) 2] 7
= HOo|AES CAHAStL T
(pre-baking)sto] 114fd(solid) =3 B F2]& J/dst

n3)

o}27l/d(outgassing) Soll ofsl Aw = 1x107°
torr7bA] 755ttt

13 4% CNT FED m23 AQst] Ao HdHe
F &Y Re7lE(eleE 71, CNT ofojg 7])a
S

1% A% 29 Md HRTEE HolFk ot
A

10" 00
Sealing point
—— Panel Temp. éjji@ 1 400
7 &
/ o ﬁ
10° | Qoo doooDoo 3
i?l. 2 {300
E L "a - el =
5 b -.'.-. = \ ou
: ..CJ) LE R L ‘:'
L v g
3 IP —— Pressure 1200 £
=100} w ; 5
P o 5
i :
T % e
T é} 4 100
[o]
107 Lo I I I I | I 0
1] 100 200 300 400 500 600 700

Time (min)
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Fig. 7. I-V characteristics of the vacuum sealed CNT FED
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