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Improved Electrical Characteristics of Symmetrical Tunneling Dielectrics
Stacked with SiO2 and SisNs Layers by Annealing Processes for Non-volatile
Memory Applications
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Abstract

The electrical characteristics and annealing effects of tunneling dielectrics stacked with SiQ» and
SisNs¢ were investigated. I-V characteristics of band gap engineered tunneling gate stacks consisted of
SisNa/SiO2/SisNa  (NON), SiO2/SisNe/SiOz (ONO) dielectrics were evaluated and compared with SiO;
single layer using the MOS (metal-oxide-semiconductor) capacitor structure. The leakage currents of
engineered tunneling barriers (ONO, NON stacks) are lower than that of the conventional SiO: single
layer at low electrical field. Meanwhile, the engineered tunneling barriers have larger tunneling current
at high electrical field. Furthermore, the increased tunneling current through engineered tunneling
barriers related to high speed operation can be achieved by annealing processes.
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Fig. 1. A cross section of TBE-MOS capacitor.
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Fig. 2. The ]J-E characteristics of ONO, NON
and SiO: tunneling dielectrics in initial
state.
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Fig. 3. The J-E characteristics of ONO, NON
and SiQ2 tunneling dielectrics various
annealing state.
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Fig. 4. C-V characteristics of ONO, NON and
Si02 tunnel layer in initial state.
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Fig. 5. C-V characteristics of ONO, NON and
SiOz tunnel layer after PRA process.
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