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Effect of Heat Treatment of the Diffusion Barrier for
Bus Electrode of Plasma Display by Electroless Ni-B Deposition
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Abstract Thin Ni-B films, 1 ym thick, were electrolessly deposited on Cu bus electrode fabricated by electro
deposition. The purpose of these films is to encapsulate Cu electrodes for preventing Cu oxidation and to serve
as a diffusion barrier against copper contamination of dielectric layer in AC-plasma display panel. The layers
were heat treated at 580°C(baking temperature of dielectric layer) with and without pre-annealing at
300°C(NisB formation temperature) for 30 minutes. In the layer with pre-annealing, amount of Cu diffusion
was lower about 5 times than that in the layer without pre-annealing. The difference of Cu concentration could
be attributed to Cu diffusion before NisB formation at grain boundaries. However, the diffusion behavior of the
layer with pre-annealing was similar to that of the layer without pre-annealing after NisB formation. With
increasing annealing time, Cu concentration of both layers increased due to grain growth.

Key words diffusion barrier, Cu electro deposition, electroless Ni-B deposition, PDP.
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Fig. 1. Schematics of AC plasma display panel.
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Fig. 2. Experimental procedure in this study.
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Fig. 3. Bus electrodes fabricated by through-mask Cu electro
deposition.
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Fig. 4. Electro resistance of bus electrodes with thickness.
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Fig. 5. Cross sectional SEM/EDS mapping of the electrolessly Ni-B deposited on Cu bus electrode.
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Fig. 6. XRD patterns of the electrolessly Ni-B deposited layer heat treated at 580°C without pre-annealing; (a) as-deposited layer,

(b) 10 min, (c) 30 min, and (d) 60 min.
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Fig. 7. XRD patterns of the electrolessly Ni-B deposited layer heat treated at 580°C with pre-annealing at 300°C for 30 min;
(a) layer annealed at 300°C, (b) 10 min, (c) 30 min, and (d) 60 min.
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Fig. 8. Cross sectional SEM/EDS line scanning of the electrolessly Ni-B deposited layer heat treated at 580°C without pre-
annealing; (a) as-deposited layer, (b) 10 min, (c) 30 min, and (d) 60 min.
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Fig. 9. Cross sectional SEM/EDS line scanning of the electrolessly Ni-B deposited layer heat treated at 580°C with pre-annealing
at 300°C for 30 min; (a) layer annealed at 300°C, (b) 10 min, (¢) 30 min, and (d) 60 min.
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Fig. 10. Cu concentration on the surface of electroless Ni-B
deposit after heat treatment at 580°C for various time.
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