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details and conditions used for producing the spin-
coating solutions of MgQO. After firing, the MgO films
were inspected by XRD (D/MAX-220, Rigaku),
SEM(S-4700, Hitachi), CL (XL-30 FEG, FEI)
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Fig. 1. Process flow of MgO sol-gel precursor

In order to investigate the discharge characteristics,
the various concentrations of lithium doped MgO
solution were applied to the structure of fluorescent
discharge lamp shown in Fig. 2.
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Fig. 2. Schematic structure in flat fluorescent
discharge panel with MgO solution coating

The electrode lines in bottom plate were formed by

an Ag conductive paste with the gaps of 200um and
then dielectric layer was formed with 30um thickness.
After dielectric layer formation, we deposited various
concentration of lithium doped MgO solution and
calcined at 833K for 1 hour.
The height of sealing frame, the width and length of
electrodes were fixed as 0.7, 1, 60 mm, respectively.
The phosphor layer was printed with green
(Zn,Si04:Mn) phosphor on a front plate. The front and
rear plates were 2.8 mm thick PD200 glasses. The
processed panels were filled with Ne-Xe (5%)
discharge gas at pressure of 100 torr. The luminance
of the panels was evaluated by applying a square
pulse wave form with a frequency of 40 kHz and a
20% duty ratio.
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3. Results and discussion

The XRD patterns in Fig. 3 of MgO films formed
by spin coated and calcined at 883 K show clearly a
trend of enhanced or reduced crystallinity by the Li
ion content. The diffraction peaks increase with an
increase in Li" content up to 5% and decreases with an
increase in Li ion content over 5%.
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Fig. 3. XRD analysis of MgO films deposited with
various lithium dopant content

The morphologies of MgO layers formed by spin
coating method are shown in fig. 4. As you can see,
the more increased the Li* concentration, the more
increased the micro crack. Furthermore, a lot of small
pores were observed on the surface of doped MgO
films.
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Fig. 4. Figure 2. SEM image of Li doped MgO (a)
MgO, (b) 2.5 % Li, (¢) 5% Li, (d) 10% Li, (e) 15%
Li

IMID '07 DIGEST - 1389



P2-35/S. H. Ryu

re
2.5%
10%
18%

Pl
h

}f‘ i, ""‘l
a7 \\,\ M

1 T i
e
o Lt Pl P A W rersdid
R | u‘f "W-\A.\-*‘I.H P e ]
PSR Bkt (S AR

CL Intensity{arb.unit]

L
200 300 400 S00 600 700 800
Wavelength[nm]

Fig. 5. CL spectra of lithium ion doped MgO film
with different dopant contents

The CL spectra in Fig. 5, which confirm that the
doping creates defects energy levels in the band gap of
MgO, show the F" center is the main defects in doped
MgO films and increased as the concentration of
lithium ion is increased. This result is somewhat
different from the results of the XRD. The excess of
Li ion seems to cause greatly increasing the F* center
in MgO although it doesn’t seems to incorporate with
the MgO lattice.
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Fig. 6. Discharge characteristics of various Li+
doped MgO thin film on test panels at 100 Torr: (a)
firing voltage and sustain voltage, and (b) static
memory margin

The discharge characteristics of test panels with
different dopant contents showed that the Li" doped
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MgO clearly reduced the firing voltages of test panels
compared to pure MgO. Interestingly, the static
memory margin are somewhat increased owing
probably to the influence of cracks and a lot of small
pores.

4. Summary

We observed the influence of Li" ion on the growth
of MgO crystal in a spin coated thin film. The
crytallinity of MgO in spin coated MgO film was
increased as the increasing of Li ion concentration up
to around 5%. Ordinary the static memory margin of
doped MgO were decreased as the increasing doping
concentration. However, the margin in this experiment
was observed higher in comparison to pure MgO film.
Reports on secondary electron emission (SEE) from
porous MgO layers suggest that the growth of strong
electric fields throughout the pores produces higher
SEE vyields than those of bulk materials. From this
viewpoint, the increased static memory margin is
suspected to the micro crack, which can act as a large
storage of charged particles on the surface of spin-
coated MgO film.
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