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N\ (57) Abstract: Semiconductor container capacitor structures having a diffusion barrier layer 1o reduce damage of the bottom cell
plate and any underlying transistor from specics diffused through the surrounding insulating material are adapted for use in high-
density memory arrays. The diffusion barricr layer can protect the bottom cell plate any underlying access transistor and even the

~ surface of the surrounding insulating layer during processing including pre-treatment, formation and post-treatment of the capacitor
dielectric layer. The dittusion barrier layer inhibits or impedes diffusion of species that may cause damage to the bottom plate or
an underlying transistor, such as oxygen-containing species, hydrogen-containing species and/or other undesirable species. The
diffusion barrier layer is formed separate from the capacitor diclectric layer. This facilitates thinning of the dielectric layer as the

g dielectric layer need not provide such diffusion protection. Thinning ol the dielectric layer in turn [acilitates higher capacitance
values for a given capacitor surface area.
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