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Study of a MgO Protective Layer Deposited with
Oxygen lon Beam Assisted Deposition in an AC PDP

HAE'E 0| =3
(Sang-Jik Kwon'"® and Zhao-Hui Li")

Abstract

MgO layer plays an important role for plasma display panels (PDPs). In this experiment, ion beam
assisted deposition (IBAD) methode was uesed to deposit a MgO thin film and the assisting oxygen
ion beam energy was varied from 100 eV to 500 eV. In order to investigate the relationship between

the secondary electron emission and the defect levels of the MgO

layer, we measured the

cathodoluminescence (CL) spectra of the MgQ thin films, and we analyzed the CL peak intensity and
peak transition, The results showed that the assisting ion beam energy played an important role in the
peak intensity and the peak transition of the CL spectrum. The properties of MgO thin film were also
analyzed using XRD and SEM, these results showed the assisting ion beam energy had direct effect

on characteristics of MgQO thin film.
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F center: 'Ty + ¢ — 'Ajg + hv (530 mm),
F' center: F* + ¢ — F* + hv (390 nm)
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Fig. 1.

Schematic diagram of IBAD system.

sAZ2~332 (Oscilloscope, TDS-540C)¢ AH
= 2 H(Current Probe, TCPA300)E ©o|&3td W
A A AG (v WA fA4 AR (Vs A
gtk AbA IBAD®H O 93 S MgO #hete
AR, WF 284 2 729 FA49 B4 Hst
o] XRD, CL%} SEMZ o]&39t}.

I~
0

0

3.23 3 n#

MgO EHo] 9 defectE0] MgO E WA
WEee o|AAAY 2 9%g WAA "k AC
PDP %A cell W 0|2 EFAHA7t 10 eVHE-
B 20 eV7ZtRolx, FHuhe 100 eVolt}.
Hagstrum o] &0l 2]3H o|g} & o 25
Yz o]e o8 o|AAAIE HEH7E g o]
A}, gy MgO EHo=RE 9 o|AAx @&
& YREo] o]229] potential energyll 93 AF
=& Auger processel 93 W& =HE et B
% Auger processi ol#le} o] A F JHAR
L tH7,8].

[e]
A=

1) Auger neutralization, %

2) Resonance neutralization+Auger de-excitation

N

29 2% Auger process?] 9 E AW
ozx, 2d8 2a)dlA dAF o)L3 AUAE 7}



A s
T30 S I
Conductiond ¢ 7 A A K r :' h
Band A 5 i
1
F center { V M
5 ¢ ® 2 i
¥ H
F* center { ——— H
& ¥ o i| &
i
Valence '
Band —— :
o — % |i
Mg0 M
g Ry
(a)
g2
st
ea*. I F e vt S _.
Conducn'oﬂ[e, x kA ‘F ; ! h
Band A g 2!
Fcenter{ ‘i{ "
"
g ¢ & 1
P ¥
center » \ E;
A
J . N
—— E,
Yalenc D (Y
Band | \\
—_— 4
MgO Y ¥
(b)
% 2. Auger process® NEXx (a) Auger

neutralization, (b) Auger de-excitation.
Schematic diagram of Auger process (a)
Auger neutralization, (b) Auger de-
excitation.

Fig. 2.

A= o] Lo] MgO EHo HZshd
Al -3 FTte(valence
(W7F ooz HolstHA 7B
o, 7t=9 FA3 & A& X7} F center
o e AR} AT Foeg PE2HEd oI
AUz Hu} 29 wiow gHozRE ojxAR
b MERHHR 2). olgfdt o|xHA HEHAHS
g7 2ol vehd £ it

7h29] o] 23
band)&] Ax}
TS 7 3L

G=Ei—2(eg+x)

o] Ao MgO EHLZRE olAHAZt BEH
7l el e G>0 7k Ak

a9 2(E o|&o] F/F centerg ¥3§&l MgO
¥Hol d23% o Auger de-excitation processE

617

A7) WA B8 =R, A208 ATE, 2007 79

7000
6000
5000

4000

Intensity [counts]

3000

2000
oIBAD
100eV
00eV
300eV
400eV
500eV

e ,
SN ey ]

200 300 400 500 600 700 800
Wavelength {nm]

MgO el CL ~3EF,
CL spectra of MgQO thin films.

ad 3.
Fig. 3.

—@— Firing Voltage (V)
- A- Sustain Voltage (V‘)

»

-

g
T

>
.
& 210 » |
g .7 £
> 170k
3
%165- \A\‘ A
R 160+ A P
155] Ty
A1 i 1 1 1 il
NoIBAD 100 200 300 400 500
Acceleration Voltage (eV )
a8 4. 4x o] H duR|d omehA HHIA
A }tah v -2 7 ek
Fig. 4. Firing voltage and sustain voltage as a

function of the oxygen ion beam energy.

Yl Aol MgO EH) HTed
resonance neutralization® F3¢] 7] A7t H
A B F' centerd) AR (D)7} ol2o2 Aojshy
A Fteg FAE A7IE, b9 FA4% F A%

o A7} Jt o) e #RH2) A7}t
AF Foz BEsHed Fag duyEg 2d
ojztA R W&t EF o7 el A7}
ground ZE|2 Aeldle W& Ayt F
centerd] v FADE AT Fo=2 PEA 8
g duARY =W olAAAZ WEIc oHF
o AMA HEBAHE TS 7ol NeEd 4 Yk

o} & ol

HZE’m—(eg+x)

o] AdA MgO THoZRE o|XAAT WESE
7l e = H>0 7 |TH9,10).



J. of KIEEME(in Korean), Vol. 20, No. 7, July 2007.

@00)
@0 500 eV
v,

@0 400 eV

"o

(220
300 eV

100} @0
?\k 200V

Intensity ( counts )
It
n
=)

(220)

A 100eV
(200)

a @120)
50 No IBAD

20 30 40 S0 60 70 80
2 Theta (deg. )
a8 5. MgO9 X A 33 €.
Fig. 5. X-ray diffraction pattern of MgO.
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Fig. 6. SEM surface images of MgO thin films
(a) No IBAD, (b) 100 eV, (c) 200 eV,
(d) 300 eV, (e) 400 eV, (f) 500 eV.
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