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Electrical and Optical Characteristics of Plasma Display Panel Fabricated by
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Abstract

The optical and electrical characteristics of plasma display panellPDP) using the vacuum in line
sealing technology compared with the conventional sealing process in this research. This PDP
consisted of MgO protecting laver by ¢ beam evaporation and barrier rib, transparent dielectric layer,
dielectric laver, and clectrodes by screen printer and then sealed off on Ne-Xce(4 %) 400 Torr and 430
C. The brightness and luminous efficiency were good as the base vacuum level was higher, and it
was to check the advantage of high vacuum level sealing, once of the strong points of the vacuum
in-line sealing process. Ilowever, the brightness and luminous efficiency was dropped sharply because
of a crack on MgQ protecting laver by the difference of the expansion and contraction stress on high
temperature in the vacuum states between MgO and substrate. Fortunately, the crack was prevented
by MgO was deposited on higher temperature than 300 C. Finally, the PDP, was f(abricated by the
vacuum in line sealing process. resulled the lower brightness than processing only the thermal
anncaling treatment in the vacuum chamber, but the luminous efficiency was increased by the reducing
power consumption with the decreasing luminous current. The vacuum in line sealing technology was
not to need the additional thermal annealing process and could reduce the fabrication process and bring
the excellent optical and electrical properties without the crack of MgQO protecting layer than the

conventional scaling process.
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Fig. 3. Measurement system of luminous panel

in vacuum chamber.
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Fig. 8. MgO crack. (a) optical microscope view,

(b) SEM view.

1800 - —=— No annealing
—s— Anneated at 320 [°C)
—a— Sealed at 430 [°C]
1600 i :
—
“E 1400 [
-
=]
o
&
w
¢ 1200
e
S
=
2
5 1000 -
800 |-
1 T

Discharge gas pressure ; 400 [torr]

L L A L

L
130 140 150 160 170 180 190 200 210 220

Voltage [V]

a= 9. Al kg diviak 320 Coll M 1A
g uhid, 430 Tell o 2wl

Lo} 35

£ Sz

X
T o]

Fig. 9. Brightness of no annealing, annealed
al 320 € and sealed at 430 T
PDP.
=z 1. Ay obdh =l 320 CellAl ¢ Adl
wowllEl, 430 CelA A | oafsie] A
AR
Table 1. Electrical properties of no-annealing,
annealed at 320 € and sealed at 430
T PDP.
» Firing Sustain
Panel condition
voltage voltage
no annealing 224 V 141V
annealed at 320 C 213 V 135 V
sealed at 430 T 218 V 170 V

Luminous Efficiency [Im/W]

Fig.

1.8 -

1.7 |

1.6 -

1.5

1.4 |-

1.3

0.9

0.8 -

—a— No annealing
~—o- Annealed at 320 {°C}
—a— Sealed at 430 [°C]

10.

10.

I L L L L L L
130 140 150 160 170 180 190 200 210 220

Voltage [V]

el obgk sNlal 320 ColA A
Yoyl 430 Celld A @ sile]
S

of no-annealing,
and sealed at 430

Luminous efficiency
annealed at 320 C
T PDP.

ag

Fig.

ad

Fig.

1.

11.

12.

12.

(a) (h
sislel FRal (a) A <k uld,
(b) 320 Cell A Az ¥ iyl
Comparing brightness of  PDP. (a)

no-annealing, (b) annealing at 320 C.

2 A gy de] u

Luminous figure of PDP fabricated by

vacuum in-line sealing process.



“ﬂﬂﬁ FHYE MgO g e (% 300

C)ol A F2stel SEM (scanning electron micro-
|

scope) & & H Il - B AR Z ol glglch
A e muwel A MgO mavle] F4%9
w5 Wide WAEAE SHete HA ¥ A
AcHA4]

ZLg gellir el WAE 9fs] arelA FAgh
MgO R39S A sjdo Fusqde 2435
of Ebiong, 3 1o 2 wde) M)A 48
vebuile, 249 7 sfde] warEA S wid o
2 2] O]'ﬂ 3 ¥ (no-annealing) @l F 9} 320 ol

A 2N Fob dAE @ dld (annealed at 320 C)
3

o] Fris A% zlelE WA, kI HdAvH %

g sl wu A okd wuwr el
s ool W Al dgteluh A Wstel o U

A FAHAE ol 2o1Y FAol MgO wE
Fyel mug
4’%0 TolA 4

o aER A

L}E}LHCHL B2 ootk ubio,
T ¥ JHL* sealed at 430 C)el Fx=
W}, 9% 1000 cd/m*AEs & W] z;u}on H] &
oA vhebybo), mel A A B AR ¥ gy
o] ZAzEe ¥ %A U} o) mlue A &
24 A dEhdis

hole—off ¥4 o A
3 W @aae

L

}Hl 74 o]

A s

] oo %o} g3t A

(& ox2 o

shA Rk 1y

E’] Cf_}?:ﬁ} JHH]}‘E} cﬂ/( Lx]
o vhA debueh 0@ 120 HF

o1x wrlel Wb w4 LpERNSI )

4_7:|§

= =
T Wy Qlekel 2F 1Es o8
of AlFek Zepzek v aEe] A(PDP)9] 1
HeRed S4e FAstel, A Al dF
PDP 28 7he/d& stobmoton, ub=gl 4

e ol8s PDPe 543

349

A7) A7 A} 5.5 2]

M
>

184 4%, 2005 44

A W Y] Ay wgE osde #EnAds
SAT Ay, g or AdpE g go] §4¢
e & AAE AR A A B 97
SR A3t MgOol i Ylcrack)e]l HAY&H] o
U arZe A MgOE F2tsle] EAE sidstor).
wat 2 A dukrEe] Al & Apeldgl

e £& 9

< 2] (annealing) &
ol ] gk W) - stehd
o A

A Qe #7449 Axel FAol
Bastd 9] wie $Ael wEw Frgom
MgO$l 8k5 A|Aske] PDPe] 2 - A7h2i 5
g 4% @ ¢ Uy

B 23

[1]1 S. J. Kwon, K. S. Ryu, T. H. Cho, and J. D.

Lee, “Fabrication of FED panel and vacuum
evaluation inside the panel”, J. of Korean

Phys. Soc., Vol. 33, No. 92, p. 440, 1998.

2] S. J. Kwon, H. C. Yang, and K. W. Whang,
“Plasma display panel vacuum in-line scaling
technology by using a bubble reduced {rit”,
J. Vac. Tech. A, Vol. 21, No. 1, p. 206,
2003.

(3] S. J. Kwon, H. C. Yang, M. S. Lee, D. C.
Jung, K. W. Whang, K. S. Lee, S. 1. Hong,
and Y. B. Kwon,
technology with auxiliary heating line for
PDP packaging”, SID’02 digest paper, p. 320,
2002. '

[4] M. J. Lee. S. Y. Park, S. G.
Kim,
layer on discharge characteristics of AC-
PDP”, Proc. IMID’04 paper, p. 540, 2004.

[5] C. H. Park, Y. K. Kim, B. E. Park, W. G.
Lee, and J. S. Cho, “Effects of MgO
annealing vacuum on the
discharge characteristics of AC PDP”, Ma-
terials Science and Engineering B, Vol. 60,
No. 2, p. 149, 1999.

“Vacuum in-line sealing

Kim, and H. J.
“Effcct of stress of MgO protecting

process In a



