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Abstract

The electrical characteristics of band-gap engineered tunneling barriers consisting of thin SiO2 and
SizNy dielectric layers were investigated for nonvolatile memory device applications. The band structure
of band-gap engineered tunneling barriers was studied and the effectiveness of these tunneling barriers
was compared with the conventional tunneling SiO: barrier. The band-gap engineered tunneling
barriers composed of thin SiO: and SisNs layers showed a lower operation voltage, faster speed and
longer retention time than the conventional SiO: tunnel barrier. The thickness of each SiO2 and SigN4
layer was optimized to improve the performance of non-volatile memory.
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Fig. 1. Tunnel barrier structure for simulation.
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Fig. 2. Electrical field distribution in stacked
dielectrics with  different dielectric
constants.

opebd, H LAY 2] A AoE WYE
A7bsA 2y 37 o] 7] FHAME Si0F
9 oA WETL SiNeF ol oA MG AA
HolAm, Ad2RE HaHHF FFe=E AA}
H43¥ & At Ad% FA7 s A5
7b aA F7hedh @8, 97 FFME SisNg
%9 oz M} Si0Fe] oA WERT F
8 Eol7} vy Wil Hd FHFoEFH A

Wwekow Azre] Hddge] M 44 dojuA ®
ok kA, SiO/SisNgS HFA71E HY dad
< 7|19 Si0; gdF Tx9 HY HAdwL o
Bt AFET B AYiAE wE 279 A
$7] F2to] 7bgEA € 4, AsHA T3
o He SiO/SisNs HFEHYE ddde] FId#
EOT9] Si0; Y Ad%tud 23 A7} F
7hgich whebd, Azlel i Bdy FE FA7
F718te2 FAAFE A Hi dolg &
A EAo] AAHA Hr}

|

. | Equilibrium . Program
% 6 _..f“."". S b S SR '“’4” L

—

b
1
Piiii A

e a v’letenﬁon

L L L _am ] um | wm ame e

. $3z3e e duA wE T2 P A
2 edgy A,

. Energy band structures and electron
tunneling for operation modes.
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Fig. 4. Dependence of tunneling current on
Si02/SisNy thicknesses.
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