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Abstract

The multi-dielectric layer SiO./SiaN4/SiO2 (ONO) is used to improve charge retention and to scale
down the memory device. The nitride layer of MNOS device is oxidize to form ONO system.
During the oxidation of the nitride layer, the change of thickness of nitride layer and generation of
interface state between nitride layer and top oxide layer occur.

In this paper, effects of oxidation of the nitride layer is studied.

The decreases of the nitride layer

due to oxidation and trapping characteristics of interface state of multi-laver dielectric film are
investigated through the C-V measurement and F-N tunneling injection experiment using SONOS

capacitor structure.

Based on the experimental results, carrier trapping model for maximum flatband voltage shift of
multi-layer dielectric film is proposed and compared with experimental data. As a results of
curve-fitting, interface trap density between the top oxide and layer is determined as being 5 10"

~2x10"[eV em®].
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Fig. 1t Top-oxide thickness vs oxidation time.
(The oxidation was carried out at 900
).
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Fig. 2 Relation of top oxide and nitride thickn-
ess converted by oxidation.
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Fig. 5 Distribution of carriers trapped at nitride

e

and top oxide interface trap.

of 7] A
ty nitride thickness
tox1 - top oxide thickness
£~ . nitride permittivity

a the volume ratio of the oxide to the
nitride converted by oxidation

7 ‘the fraction of nitride converted by
oxidation

B the ratio of dielectric constant of the
nitride to that of the oxide

N: : the concentration of the traps assum-
ed to be uniformly distributed in the
thin nitride

Non : the density of the traps assumed to

be created at the top-oxide-nitride
interface



Nbon @ the density of the traps assumed to
be created at the bottom-oxide-
nitride interface

q . electric charge

Eg ! energy band gap of nitride
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Fid. 6 Maximum flatband voltage shift as a
function of 7 .(The initial nitride thic-
kness 45A).
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