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Deposition of MgO Thin Films by Electrostatic Spray Pyrolysis
(ESP) method and Application to AC-PDP
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Abstract

MgO thin films were deposited using Mg(tmhd): as a precursor dissolved in a solvent by
electrostatic spray pyrolysis. When a pure tetra hydro furan was used as a solvent, a large number of
_ particles appeared on the MgO thin film surface due to homogeneous nucleation. However, by adding
1-butyl alcohol or l-octyl alcohol to THF, homogeneous nucleation was restricted and the number
density of the large particles was also drastically reduced. X-ray diffraction analysis showed that the
MgO films had a (100) preferred orientation regardless of the type of solvents used. Characterization
using Fourier Transformed-Infrared and spectroscopic photometer revealed that the crystallized MgO
thin films on the glass substrate had a high optical transmittance (> 8 %) in the visible range.
Discharge characteristics of MgQ thin films deposited by ESP method on an alternating—current plasma
display panel were compared with a MgQO thin film prepared by reactive radio—fre(juency planar
magnetron sputtering,
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(1) 100 vol % tetra hydro furan (THF, CHiO, &

1. Substrate heater 2. Substrate
3. Pyrex guide 4. Extraction electrode
5. Nozzle 6. Gas inlet

7. D.C power supply
8. Syringe & syringe pump

Fig. 1 ESP system for the deposition of MgOQ
thin films,

X 9999 %)

(2) 80 vol % THF + 50 vol % 1-butyl alcohol
(BA, CHOH, == 9999 %)

(3) 8 vol % THF + 15 vol % l-octyl alcohol
(OA, GHi:OH, £% 98 %)
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Table 1. Deposition parameters of MgQO thin
films by the ESP method.

Condition value
Substrate 50 nm SiO/Si (100),
corning 7059 glass
Substrate temperature 350TC, 400TC
Solution feeding rate 16 mi/hr
0Oz 1.5 ¢ /min
Gas flow rate ¥ Ny 45 ¢ /min
Applied voltage 145 kV
Nozzle-extraction 55 mm
electrode distance
Substrate—nozzle
distance 150 mm
MgO thickness 400 ~ 500 nm
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Table 2. Discharge test conditions and test

panel spec.
Experimental variable value
Working gas He+Xe (2%)
Pressure 300 Torr
Voltage frequency 300 kHz
Number of testing cell 300 ea
Front Electrode width 300 m
ron Electrode gap 70 um
panel . ] .
Dielectric thickness 20 um
Address width 100 m
White back thickness 15 m
Rear . . .
Barrier rib height 120 m
panel
Barrier rib width 50 um
Barrier rib gap 250 pm
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20 m

20 am

Fig. 2 SEM micrographs of MgO thin films
deposited by using, (a), (b) 100 % THF,
(), (d 50 vol % THF + 50 vol %
1-butyl alcohol, and (e), (f) 8 vol %
THF + 15 vol % 1-octyl alcohol.
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Fig. 3 Particle density on MgO thin films

deposited by using three different solvents.
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1. Droplets of solution of Mg(tmhd):

2. Solvent evaporation and Mg(tmhd):
decomposition

3. Mg(tmhd)., decomposition & MgO
homogeneous nucleation

4, MgO thin film formation

Fig. 4 Schematic diagram of a thermal
decomposition of liquid droplets and the
formation of MgQO thin films during
ESP process.
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Fig. 5 XRD patterns of MgO thin films
deposited on corning 7059 glass
substrates by using (a) 100 % THF, (b)
50 vol % THF + 50 vol % 1-butyl
alcohol, and (c) 85 vol % THF + 15 vol
% 1-octyl alcohol.
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Fig. 6 FT-IR transmission spectra of MgO thin
films deposited on Si02/Si(100) substrates
by using (a) 100 % THF, (b) 50 vol %
THF + 50 vol % 1-butyl alcohol, and (c)
8 vol % THF + 15 vol % 1l-octyl

alcohol.
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Fig. 7 Optical transmission spectra of MgO thin
films deposited on coming 7059 glass
substrates.
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Table 3. Comparison of discharge characteristics
of ESP MgO with sputtered MgO.

sample (ESP MgO|ESP MgO| sputtered
Parameter (400T) (3507C) MgO
1835 186.6
Vimn (V)| 2083 | 33 | 452
164.4 165.1
Vsmax (V) 2008 +0.7 +14
Voltage margin 75 19.1 215
V) ’ +26 +38
Operating | 955 179 178
voltage
Luminescence 408 246.3 3284
(cd/m®) +0.3 +186.1
Discharge £6 35 448
current (nA) ’ +83 +158
Efficiency 06 0.54 0.53
(Im/W) ’ +0.15 *0.12
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