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Abstract

A dynamically-allocated topographical model, so—called cell advancing model, has been developed
modifying the cell model. Memory requirements are reduced by dynamically allocating completed
topography and material information only at surface cells, and setting other cells as a material index.
In this paper, this model is presented and verified with applications to etching process by using the
analytic model and Monte Carlo model for the incident ion flux, deposition process, and process
integration. In case of DRAM cell fabrication process with 5440,500(130X155%X270) cells takes
about 22MB memory to represent the topography.

Key words : cell advancing model, etching, deposition, topography, process simulation
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Fig. 1. Plots showing the schematic presentation of
cell advancing model; (a) A initial
structure, (b) A cell-list of etching process
simulation, and (¢) A cell-list of deposition
process simulation.
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ion distribution.
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Fig. 3. Plots showing (a) the initial Si-sub. after
anisotropic etching process simulation for
TEOS-CVD  process simulation, (b) a
simulation result after 25 sec, and (c) a
simulation result after 35 sec.
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Table 1.
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Process sequence for the cylindrical
stacked—-capacitor fabrication.

* CVD-TEOQOS on Poly-Si

» Contact opening for W-plug formation

» Sputter-TiN/Ti for etch-stopper formation
» Sputter-W for contact plug formation

+ CMP

« CVD-SIO; frame layer formation

» SiO2 frame layer etching

« CVD-PolySi storage node formation

» Spin—coat

* CMP-Cylinder body metal

* Frame layer removal

» TiN etch-stopper removal by RIE

* RTA treatment

s CVD-Ta2(05 capacitor dielectric formation
« CVD-PolySi plate node formation

Poly-Si

TiN/ Ti

Ta,0,

TEOS

(@)

Poly-Si

a8 5.

Fig. 5.

W-plug Poly-Si

(b)
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Plots showing the simulation results of the
cylindrical stacked-capacitor fabrication process;
(a) A simulation result of a part of the final
result and (b) A simulation result of Poly-
Si substrate, W-plug, and storage node.
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Fig. 7. A plot showing the simulation result of the
DRAM cell fabrication process; {(a) STI
formation, (b) word line and sidewall spacer
formation, (c) 1st ILD deposition and cell
pad formation, (d) 2nd ILD and bit line
formation, (e) 3rd ILD deposition, contact
hole and W-plug formation, (f) frame layer
and storage node formation, (g) frame layer
removal, and (h) plate node formation and
4th ILD deposition.
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