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Abstract

For nonvolatile semiconductor memaries: (NVSM), there are two limitations
encountered at the present-time..(1)-Fhe-limited potential for continued scaling of the
device structure: this scaling.limitation stems from the extreme requirements on the
tunnel oxide layer. To balance between program/erase speed and retention time, there is
a trade-off between speed and reliability for the optimal tunnel oxide thickness. (2) The
quality and strength of tunnel oxide (or tunnel dielectric) after plenty of program/erase
cycles, once a leaky path has been created in tunnel oxide, all charges stored in the
floating gate  will be lost. Therefore, two approaches, the
silicon-oxide-nitride-oxide-silicon (SONOS) and the nanocrystal nonvolatile memory
devices, have investigated to overcome this oxide quality limit of the conventional
floating gate NVSM.

In this study we proposed a mew materials and different structures to fabricate for
NVMS. Metal-Semiconductor has been popularly investigated for the application on
nanocrystal nonvolatile memory device and the silicon-oxide-nitride-oxide-silicon. In
this study we choice conductor Zr and semiconductor Ge because Zr and Ge have been
popularly application for semiconductor process. Hence, Zr and Ge have heavy
compatibility very at semiconductor industry. We discus two different structure to



fabricate Zr/Ge double layer and Zr-Ge mixed layer as charge trapping layer. We hope
that after several different thermal processes, a new materials nonvolatile memory was
completed. The memory effect was we study.

The memory windows for the MONOS structure with Zr-Ge co-sputtering layer as
charge trapping layer after RTA treatment at the condition, 500C for 30sec in nitrogen
ambient is 11V under £10V bidirectional voltage sweep. There are still 67% memory
window after decade.

In Zr/Ge double layers structure we capped a SiO2 to improve the memory effect,

leakage current and retention characteristics successfully. The memory increase two

times, the leakage current reduce eight order and the retention increase two order.
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