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Abstract

This paper reports a methodology and its application for extracting cell capacitances and parasitic
capacitances in a stacked DRAM cell structure by a numerical technique. To calculate the cell and
parasitic capacitances, we employed finite element method (FEM). The three-dimensionai DRAM
cell structure is generated by solid modeling based on two-dimensional mask layout and transfer
data. To obtain transfer data for generating three-dimensional simulation structure, topography
sirnulation is performed. In this calculation, an exemplary structure comprising 4 cell capacitors with
a dimension of 2.25X1.75x3.45’, 70,078 nodes with 395,064 tetrahedra were used in ULTRA
SPARC 10 workstation. The total CPU time for the simulation was about 25 minutes, while the
memory size of 201MB was required. The calculated cell capacitance is 24.34fF per cell, and the
influential parasitic capacitances in a stacked DRAM cell are investigated.
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Fig. 1. Capacitance model for DRAM : (a) Layout
for DRAM cell, (b) Svhematic cross section
of DRAM cell, (c) Equivalent circuit, (d)
Equivalent circuit with parasitic capacitances.
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Fig. 2. Flowchart of structure generation for our

simulation.
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Fig. 3. Schematic overview of 3-D structure
generation : (a) Triangulation, (b) Unit-layer
generation, (c) Insertion of non-planar plane,
{(d) Configuation of node information as a
region.
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