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A Study on the Abnormal Oxidation of Stacked Capacitor due to
Underlayer Dependent Nitride Deposition

Hetsl

{Yang-Hee Joung)

Abstract

The composite Si02/SisN4/SiOz(ONQ) film formed by oxidation on nitride film has been widely studied
as DRAM stacked capacitor multi-dielectric films.

Load lock(L/L) LPCVD system by HF cleaning is used to improve electrical capacitance and to scale
down of effective thickness for memory device, but it brings a new problem. Nitride film deposited
using HF cleaning shows selective deposition on poly silicon and oxide regions of capacitor. This
problem is avoidable by carpeting chemical oxide using H:0: cleaning before nitride deposition,

In this paper, we study the limit of nitride thickness for abnormal oxidation and the initial deposition
time for nitride deposition dependent on underlayer materials. we proposed an advanced fabrication
process for stacked capacitor in order to avoid selective deposition problem and show the usefulness of
nitride deposition using L/L. LPCVD system by H:O: cleaning. The natural oxide thickness on polysilicon
monitor after HF and H:O: cleaning are measured 3~4A and 6~7A, respectively.

Two substrate materials have the different initial nitride deposition times. The initial deposition time
for polysilicon is nearly zero, but initial deposition time for oxide is about 60seconds. However the
deposition rate is constant after initial deposition time.

The limit of nitride thickness for abnormal oxidation under the HF and Hy0O: cleaning method are 60A,
48A, respectively. The results obtained in this study are useful for developing ultra thin nitride
fabrication of ONO scaling and for avoiding abnormal oxidation in stacked capacitor application.
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Fig. 1. The cross section of capacitor before
ONO dielectric film deposition.
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