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Abstract

Metal electrode materials for plasma display panel should have low electrical resistivity in order to
maintain stable gas discharge and have fast response time. They should also have good film
uniformity, adhesion and thermal stability. In this study, Cr/Cu/Cr metal electrode structure is formed
by DC magnetron sputtering. Cr and Cu films were deposited on ITO coated glasses with various DC
power density and main pressures as the major parameters. After metal electrodes were formed, a heat
treatment was followed at 550°C for 20 min in a vacuum furmace. The intrinsic stress of the sputtered
Cr film passed a tensile stress maximum, decreased and then became compressive with further
increasing DC power density. Also with increasing the main pressure, stress turned from compression
to tension. After heat the treatment, the electrical resistivity of the sputtered Cu film of 2 m in
thickness prepared at 1 mtorr with the applied power density of 3.70 W/em® was 268 #Q - cn. With
increasing the main pressure, the DC magnetron sputtered Cu film became more open structure. The
heat treatment decreased the surface roughness of the sputtered Cr/Cu/Cr metal electrodes.
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Target material Cr and Cu metal targets
Substrate ITO coated glass
Substrate temperature Ambient temperarure
Target to substrate distance, D 12.5¢m
DC power density 1.23~4.93 Wiem?
Main pressure 1~50 mtorr
Heat treatment 550°C for 20 min.
in vacuum furnace )

Table 1. Deposition and heat treatment conditions
for Cr and Cu films
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Fig. 1 Deposition rate of sputtered Cr films as
functions of DC power density and main pressure
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Fig. 2 Deposition rate of sputtered Cu films as

functions of DC power density and main pressure
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Fig. 3 Stress of sputtered Cr films as a function of
main pressure
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Fig. 4 Stress of sputtered Cr films as a function of
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Fig. 5 Effect of heat treatment on the sheet
resistance of sputtered Cr films as functions of (a)
DC power density and (b) main pressure
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Fig. 6 Effect of heat treatment on the sheet
resistance of sputtered Cu films as functions of (a)
DC power density and (b) main pressure
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Fig. 7 XRD patterns of as-deposited Cu films with
different main pressures
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Fig. 8 XRD patterns of Cu films with different

main' pressures after heat treatment at 550C for 20
min
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Fig. 9 SEM micrographs of sputtered Cu films on
Cr film with different main pressures at D = 3.70
W/cm’, (a) 50 mtorr, as-deposited, (b) 50 mtorr,
heat treated, (c) 5 mtorr, as-deposited, (d) 5 mtorr,
heat treated, (e) 1 mtorr, as-deposited, and (f) 1
mtorr, heat treated
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Fig. 10 Surface topologies of sputtered metal films
with main pressure of 1 mTorr and DC power
density of 370 W/cm?, (a) sputtered Cu/Cr,
as—deposited, (b) sputtered Cu/Cr, heat treated, (c)
sputtered Cr/Cu/Cr, as-deposited, and (d) sputtered
Cr/Cu/Cr, heat treated
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