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The present invention relates to the field of integrated circuit fabrication and more specifically to, an oxide etch for vertical lines used in a capacitor construction.
2. Discussion of Related Art With advances in high-density integration, the area consumed by a capacitor structure has been decreased. A conventional capacitor

structure includes a lower electrode, an upper electrode, and a dielectric layer disposed therebetween. In order to increase integration of the semiconductor
device, the capacitor structure includes a MIM (metal-insulator-metal) capacitor having a lower electrode including a trench. As shown in FIG. 1, the MIM capacitor

includes a lower electrode 110, a capacitor dielectric layer 112 disposed over the lower electrode 110, and an upper electrode 114 disposed over the capacitor
dielectric layer 112. Here, the lower electrode 110 is a trench structure disposed within the semiconductor substrate. The trench can allow the area occupied by a

MIM capacitor to be decreased. Unfortunately, MIM capacitors having trenches are more susceptible to a bowing problem. Specifically, bowing can occur as the
capacitor is scaled down to the limits of depth and width of a trench or a damascene wiring structure, or at the interface between the lower electrode and the
substrate. FIG. 2 illustrates the capacitor structure depicted in FIG. 1 having bowed portions 116, 118, and 120. These bowed portions are formed by a crystal

defect existing at the interface between the capacitor dielectric layer 112 and the substrate 130. In order to avoid bowing, the damascene and trench structures
have been formed to have a smaller aspect ratio. However, this prevents further area reduction of the capacitors.Look no further for the ultimate in flamenco
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