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The present invention relates generally to semiconductor memory devices, and more particularly, to
capacitor structures and a method of forming the same. 2. Description of the Related Art In the prior art, a

semiconductor memory device such as a Dynamic Random Access Memory (DRAM) may include a capacitor.
The capacitor of the DRAM may include a storage node and a capacitor dielectric layer formed of, for

example, silicon dioxide. As the integration density of semiconductor devices increases, memory cell devices
having a high capacitance per unit area are necessary. In particular, in order to increase the capacitance per

unit area, the thickness of a capacitor dielectric layer formed of silicon dioxide may be reduced. However,
when the thickness of the capacitor dielectric layer is reduced, leakage current may be generated when a

high voltage is applied to the capacitor. In order to lower the leakage current of the capacitor, a silicon
oxynitride layer may be formed between the capacitor dielectric layer and a storage node of the capacitor.
The silicon oxynitride layer may have a low dielectric constant relative to the capacitor dielectric layer and

may serve as a charge storage node of the capacitor. Thus, a silicon oxynitride layer may be formed by
oxidizing silicon during formation of the capacitor. However, when the silicon oxynitride layer is formed in a

polysilicon layer, silicon contained in the polysilicon layer may be oxidized. Accordingly, there may be
created a problem of reduction in the stability of a storage node formed of polysilicon. Also, when the silicon

oxynitride layer is formed after formation of the capacitor, the capacitor may be oxidized during an oxide
layer forming process. As a result, the dielectric constant of the capacitor may be increased, and thus, the
capacitance of the capacitor may be reduced. Thus, a method of forming a capacitor having a capacitor

dielectric layer and an upper electrode, which include a silicon oxynitride layer, in a semiconductor memory
device is needed. A method of forming a capacitor having
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