<=2 BI=RIZSE(X] AIBH 15, 20001 12,

p.54~59

A5y Eet=ul F@ BAFA(AC-PDP)A ITO A
o]

[pd]
iz
ol
Olol
o
M
>

_)'|_|

N
o

rik

g7 38

7159 N3 dE B A

o
Olok
lon
b
rio
9'!:

PR CERE SR

Beofstn AAEeskD} / POP ATAIE, A& 139-701

(2008 12 159 B3, 20094 1& 19

47, 2009 18 19 &%)

37T WP AC-PDPOIA WHALE ol7] 3 g oR YR 729 ITOHFE AU 71E) A3 Sle
A2+ (square), T Feje 1T0 A3720 NFA AR B3171W Fej(fish-boned type) ITO A= 722 A2 A
Zstrt, @04 B4 E34(Laser absorption spectroscopy) ©1§3te] 7} ITO 2= 2| wet Xe 7|59 WEg®
& 233%l2, 112 ICCD(Image Intensified Charge—Coupled Diode) 7HH|2tE o}-&3lo] Zzhe] H=of W& 750 nm ~ 900
nm T WP ELS SISt Al Al x, y Mto] 220V 2] AZPEA(square pulse)E HHE I7kste] WA
ARk A2, T 283 Ba)w Feje] ITo A PR Xe 017]% WEE 222,06 X 10° em™, 2,66 X 10° om
9k 3.01 x 10° em° 02 EX7|W FujolA 71 A SH=Uh

FHO : 1TO A= -, FolA E4 23, Fehk=n BHEA AX

I.ME

W7 Eetznt BuEA] Z2) (AC-PDP)= HE BY
A AA2A FET TS o] F0] gk 2L oFF]
2 3wt o g as 181l & 4| A gzt &
A7} do} qltt, AC-PDP+= H|d &3} (Penning effect) 2]
SH7A FolA Xeolld HEEE IFARAM (VOV:
Vacuum Ultra Violet)o]| &3] & §4A|25E 7}A3
A (visible ray)o] == g o83 Aolrt, L
B8 2 AC-PDPY| JlojA 7Hd F8% FE 5 5t
ol FAjol $2L 1~21m/Woj HEI Q= Ao
t}, ofol whah Al ) wd EF7|A|Y gt S3AH,
MgORZure] A3} FFA WFEA, 75 WA 52
ol WA WEAES AT EERE AT Y
I 9tk Fig, 12 @A ARSI e 3%= HHAHE
PDPQ} 12 & o]l AC-PDPE= AR (front glass)ol ITO
LA A= (sustaining electrode), WA A= (bus
electrode), -$-AZ(dielectric layer) 12]1 MgO B39}
(MgO layer) 22 o|FojA Q1o 3} (rear glass)o]

Z4 A= (addressing electrode), G742 (dielectric

p AV

e

* [AA-2-H] lupy79@nate, com

layer), 29 (barrier rib) 12}1 &34 (Phosphors)E
olgo} Sick. POPE WHOE WAE AF Ao 3
SIS Ogste] 7HAIEAS ARt weEkA PDPY W
HozyeE 1FALIo] Bol WAl B4E vt ot
o [,

PDPY] W0 2R A IHAME Xeo] 147
nm® 173 nm ©} FE o|&11 9t} Fig, 2= Ned} Xe9
HolAg Bz}, FPAE WFA7 = WHAES Fu)
B2 felap] o] AHeR Bao] 71 173 nm
of 21FAe}Hol Bo| YABSE PDPO} HEH okl
o}, 173 nme} AFARLAE WA 7]= Xe 0]7159] U=

Sustaining electrode(IFO)

Dielectric layer.
- Buy electrode

Mg laver
Barrier Ribs

Addressing electrode

Phosphors(RGE)

Figure 1. AC—PDP Structure



wEE S2AX0F F EAIRAC-POPIOIAN ITO T R0 T2 Xe 07|59 AlZZH U 217 37

ey

Ne+
2155
y Neg*
- NeXet
16,6 ¥ et
12,12 \ — Kot
I Koyt
j—
§ % - / e
5 E b 2
- - S|4 xelis)

.
831 4 Xe‘(E,)\
A

NI

wu ki

“— wugr

-+— WU 251

v v

Ne e

Figure 2, Resonance line 147 nm, Molecular line 173
nm and IR 828 nm, 823.1 nm

£ S Y8l dlolA &5 B3 (Laser absorption
spectroscopy)=r AH&-SFSATEH

o714 ITO FA-=-2 PDPY] 3 Whaof 2ol M=
2 Fl=oh g g8l WS WA ek B Ato)A
£ 4B IT0 /4] A=) #2325 FHsigrozn Wi
5 =017 3190}, ITO A=) Lx0]| W& Xe 0§7]%
o AT U BE B do)A T BS o] 85

o Z4 st 12,3,

o

l

II, Mgz

(=N =] =

rdo

2|

Fig. 32 Ao AMH 1TO #= F-xo|t},
2190 Fig, 32) Al 71 Welel MO AL 2
‘W& AFSA, Ne—Xe (7%) ] 874
o, 7kA S 400 Torr (53.3 kPa), A4
um, FH 492 160 um X 440 um o|t} x,
A A7) e 25 60um olo), §%0) &
um©] il MgO EFuke] =Al= 7000 A o]t} o]
HA717) 918l sk frejolle Ade FAska 4
A3, B A st

of o, WHIE Fkslr] A glo|A W A7IE 1,
AHE ST WO AV E 7, W] ol x

jus s

g
>,
ot
lo

o
oo o

Al

o M

A

b
315

1
=
=X
=
=
3T

o]

<
(o3
N 0w
L =
rzimlmrlrjﬁr’,f
Moo & 2

oF

3
o

O TIZTURX) 18(1), 2009

Bus electrode Barrier rib

Sqaure
Electrode gap 60um
T-type
ITO electrode
. Fish boned
|

Figure 3. Various ITO electrode structure

Guiding laser

ECLD Head % D }"'
BS

Xe Reference tube

Laser controller

==+ Function generator

roller TP
PZT controller POP

L
Y
i % {1
! 1
BS / ¢
OSA ‘ ¥ stage| | X-Z stage
j

H X-Z stage controller

-

g

CCD Camera

PM
L

Power supply l

Figure 4. Experimental setup for laser absorption

spectroscopy
L) = e ™ &
(1) 419] Beer®] WAL o]§3}e], F4AE k, & ThS

k= ——In(2) 2

B3 B9 BES ABAL 2 Torre) HYAERQ)

55



P

%
fol
Ofol
08
A
s
o

N

I

Xe 719NN F7t Hd7t Heg /\l%‘ Havt
Atk A F4E govl= HolA JJr"“’ S 2ol AR
€ W& ¥ A7 HolAE Tt AT, 01“41 A&
PDP H'd& A7) Flo]AY AL 40 umZ &4
#Hrh AE4 pDP Hdo] wkA og@,— 4 X 11 point =
£t} ZF YA ARRbe] WE o] A9 S AlT1ES
2431t 9gdS T3t F)o| A= PMT (Photomultiplier)
o|g3lo] ABE FZA7IT) PMTE E7}at glo]A] 4l
OA" 2322 AEste] deth

At Hsto]] TE Xe 917]1F9] YEHTHE Fole 4

'mlmJ

rr

chaat o] veras gl
k(), (t) Avp T 8t 91
MO = =1 2" (3)

71 ko () = FEol & WA o) digt Azt wh
E E5A%, Avpe == B3 (Doppler broadening),
A= T I, g1, g 2 SIS AE9Y FE =
(degeneracy), T+ ©17|%(metastable state)2] 2|E| A]
7t (decay time)o|tt, I HA Al He tha3} 2o

Tt [4,5].

(4

A71A k= o] 2k (vl58) YAZIANAM Y &=
Agolw, TRt ol Folitt [4,5].

f k(v)dv= ky S = “ 171'2 kyAvy,

(5)

I, &8 Z3
WA 9] YXF ARZI] WE Xe of7)% Uz BEE
233to] 149) WA 49 Xe of71% A 37 U= 2
SASISIE, Fig, 5 2170 A5l Y2 Ko ob19) A

B UE BEE HolET) of o, A%E POP #de)
A §2) AYL 200 V o)1, Fuet 40 kH, FE (duty)
L 30%0) 4 WS At 207w geo] 1T0 AT 7

Square

Fish bone

T type

18" O

700 ns

800 ns

900 ns !
1000 ns
1100 ns
1200 ns
1300 ns

1400 ns

Sustain voltage 200V

Figure 5. Spatiotemporal distribution of excited Xe
atoms density in the 1s5 state in accordance
with various ITO—shapes in AC—PDP

Fish bone Square

T type

Electrode Bus gap Anode Cathode

Sustain voltage 200V

Figure 6. Discharge image by high speed ICCD
camera

2ol 3,01 x 10%em™ O WER 71 2 WES El_o]
I glom ThE ITO A= 729} v|wsle] v|wa Yo

Journal of the Korean Vacuum Society 18(1), 2009



22
2.0
1.8
1.6
1.4
1.2
1.0
0.8 ]
0.6
0.4
0.2
0.0

—a— Fish

13

density [x10"°cm™]

Time [usec]

Figure 7. Excited Xe (1ss) atoms averaged density
in accordance with discharge time

074" —a—Fish

0.6 1

0.5
0.4
0.3
0.2 1

0.1

0.0 1

Normalized exited Xe density / Power a cell [a.u]

Time [usec]

Figure 8, Excited Xe (1ss) atoms averaged efficiency
in accordance with discharge time

Aolld T2 Xe o71F We EEE Ho|il Qi)

Fig, 62 312 ICCD cameraZ 0|83}t 750~900 nm
o] HeA ojujAE #g3t Ao}, Fig, 694 Ko
A A} o] E317] v e o] ITO A= LxojM 713 ¢
= A BEE 713 9lom 52 A Aj7E Ho
a1 ik

Fig. 72 Z} ITO A= 204 Azt 2 ot e
g :LEH&_O]E} E7m FeloA 1,.99x10° cm 2 7}
E2 He UsE EO%TL ow, T Fepet Atzty
Zo|A 242 1,23 x10% em™®, 0.97x10% em™ o] B3 @
L9 Ao 4h& HojE IL Ea17)w o] o)A
S B 1T0 A=59] Fatof ofafja 274s A= 9
ZJo Kol A7gol thE A= 2o b3 AfEeR &

N

oN

SI=RTFSIRIX] 18(1), 2009

AZX(AC-PDR)OA ITO &2 X0 o2

Xe 017159 AEZ He 222 G

oF47) ol

Fig, 8= Z} ITO A= 2o A 17]19] B4 cell9] AH|
Ao E Xe o715 A4 28-S HoEth Ev|w
919 100 23 S804 T sl A4 ol
Y & Xe o7|F9 AA B85 HoEr

AojA] F M= o8Bt ITO A=e| F=of w
2 Xe 0]7]%9] AF7F U RES 2ARIGTE X
%9 AEH”‘Et =307|W FH, T, AHY ¥
3.01 X 10%cm™, 2,66 X 10”cm

2 ZHEgon, Exv|w o IT0 AI3z7} 71
B2 Xe o71F9 WMk k& HoErh, 217w FH9
Ao A Foto| Hrhel ITO Ao Afo] SJsfi] BA3H
M= A A7) o A= Stz 3| obA Al |
o} olst malE old) 3AZ WHEAE PDP HEAAlo)A]
27w o] A=o] thE ITO M= 29k Hasto]
25% FAEl Xe of7]1%0] PARES HojZr)

s

ALl =

E A3E-2 ITRC (Information Technology Research

Center) 2] &dF 02 2831 gt IT ALAlE |4 A
909 e ek
dnes

[1] J. C. Ahn, S. B. Kim, T. S. Cho, M. C. Choi, D.
G. Joh, M. W. Moon, Y. Seo, S. O. Kang, G. S.
Cho, E. H. Choi, and H. S. Uhm, “Plasma propagation
speed and electron temperature in surface discharged
alternating current plasma display panels,”
Appl. Phys. 41, 2A, 860 (2002).

[2] K. Tachibana, S. Feng, and T. Sakai, “spatiotemporal

Jpn. J.

behaviors of excited Xe atoms in unit discharge cell

of ac type plasma display panel studied by laser

57



spectroscopic microscopy,” J. Appl. Phys. 88, 4967
(2000).

[3] Kunihide Tachibana, Naoki Kosugi, and Tetsuo
Sakai, “Spatio-temporal measurement of exited
Xe(1s4) atoms in a discharge cell of a plasma
display panel by laser spectroscopic microscopy,”
Appl. Phys. Lett. 65, 935 (1994).

[4] T. S. Cho, Y. M. Kim, N. O. Kwon, S. J. Kim,
J. G. Kang, E. H. Choi, and G. S. Cho, “Effect

58

(5]

of electrode length on capacitively coupled external
electrode fluorescent laps,” Jpn. J. Appl. Phys., vol.
41, no. 3B, pp. L335-357, 2002.

D. H. Lee, B. S. Kim, J. H. Koo, J. Y. Lee, D.
G. Yoo, C. K. Byun, E. H. Choi, Y. H. Seo, J.
G. Kng, and G. S. Cho, “The center balancing
operation of CCFL's for CD backlight,” in SID
Symp. Dig. Tech. Paper, vol. 35, 2004, pp.
1335-1337.

Journal of the Korean Vacuum Society 18(1), 2009



< Research Paper> Journal of the Korean Vacuum Society Vol.18 No.1, January 2009, pp.54~59

Measurement of szitiotemporal Distribution for the Density of Excited Xe
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We have measured the spatiotemporal behavior for the density of excited Xe atoms in
the 1ss metastable states by laser absorption spectroscopy in accordance with various shapes
of ITO electrode. The maximum density of excited Xe atoms in the lss state in a discharge
cell for fish-boned, T-shaped and squared ITO electrodes has been measured to be 3.01 x
10” em™, 2.66 x 10™ ¢cm™ and 2.06 x 10" cm”, respectively. Throughout this experiment,
we could understand the influence of the shapes of ITO electrode of micro discharge cell
on the high efficiency of AC-PDPs.
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