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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.

Keywords: Vacuum sealing, Frit, FED, PDP

1. M B AR o]AEL BE H 7}Kl Ted 545 AUz
Atk o] &&H SR st top &2 faceplate

ozf 7HA] WAle] B fAZo|(flat panel oA bottom glass plate”}xl sk A4 (sealing)=
display, FPD)E°] A& og A& ddE Afstl  ZQ= stk Zoltt. LCDo| tisAl«= sealing Q-+
20| AURIAl AASHA = &l tigF 1/2 71 A=
a. Corresponding author; isyoo@gachon.ac.kr o|X|ut, =maz}=no} C]AZgo] ﬂﬂ‘é(plasma display
Copyright ©2016 KIEEME. All rights reserved. panel, PDP)?] 39 AFo] 107 torrd = Q1L
i O s e s i o e o Crtys Commurs 137414} 5 4.<}feld. emission display, FED)] 39t

which permits unrestricted non-commercial use, distribution, and reproduction in any -6 bs| o 7to] olAsS+ =Ao
medium, provided the original work is properly cited. 10 torr 057]- _Q_?—% E‘]— ]9‘]- 1=3 ] oo A 1j ]




182 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 3, pp. 181-185, March 2016: S.-J. Kwon et al.

Q== o]f+= FPDo FATso] 7|lsk=dl. A=
=9 FEDs+= cathode ray tubes®} ThA SA}sHA AF
ST FAEL sealinge] ofsll frad = AEAlshs
o2l 7HA FAles =S =H=d 7PE ARt A
%9] styrt dlsplay—l =L 9l ddolt. oA
2 AVIAE, 55| PEA Ul trapE| AT AE0]
emitter tlpE S AFIA7| welA EHUSH emission
skt 71dE & Y. =& emitters9] A
A5t displaye] %2 HAAAI7]7]%E st ESE
NE AP 49, 110 2 HARIS

St AT oA A= 9 barrier ribs&
&ohe v [2] 7|Ho] AARE ths, 450°Co]%4t
o] ti7] ol = F=fdo] frit ARl 25l seal%
1l panelo]] A= 7ol 10 cm, A7 2 mm A E9]
2] 712 Soll 7Eui7]Ent 350°C o]4te] &
oAl 10A1ZF o] &<t 7hEuvl=Eln Ay Als=rt
sugy meixol B¢ slAs dE §9HT
tip-offo]l 9Jsl &<dut7go] HaHot.

olop o] F|EWALS wiZIAIZto] TR Qe Zef
A&7 g2aclo] Hul, 1AZTE Sust ody &
gAst U 29 wiel A7k e9lo] ot [1-3]. of
¥ 1sHA HDTVO| siiEst= PDPY FEDS} Zo], O]
e Buy

=
=
2 AEz &y

>4

s= I

O
ek
=)
)
~

(Vacuum in-line sealing
M olet Z22 Ag Ad7l=S

2t avfet

21 Z0M & Jtset Z8(frit) HOI2E M=

2l = ARESt] A3 Eiofl A
3% leak® Qelo] &= H]E(bubbles)o] A
H
22X bubbleEo] 7191 EIO]
23 AR LS FRFIEE A
Ag FHoA mRlRas: 12 A7dA
bubbles®} cracke] WAYEIR] A== 517 95 7FA
A 3] meTHvitreous type, SCB4)°} 7dstd =]
o2 Hcrystalline type, SCCL)Q] B3RS A H|&

Mixed Frit for : Vehicle(NC) Ball Milling
Vacuum Seal 0.1 (24 hr)
1.0
(o - %
/pomt End
.\,ﬁ# |:> ’f*‘-“
e

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.
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Fig. 5. Variance of the pressure depending on the

temperature exerted on the panel for vacuum sealing.
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Fig. 6. Panel temperature and chamber pressure cycles with
the temperature variance by the heater.
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Fig. 7. I-V characteristics of the vacuum sealed CNT FED
panel with 2 inch diagonal.
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