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The novel SONOS memory will be investigated in this work. At first, the
integration of SONOS memory, TFT, silicide technique, and Si nano-wire transistor
were investigated successfully. This study presented the investigation of the novel
Wrapped-Select-Gate (WSG) SONOS thin film transistor (TFT) memory device, the
novel symmetric vertical-channel Ni-salicided polycrystalline silicon thin-film
transistors (VSA-TFTs), and the Gate-All-Around Nanowire Poly-Si TFTs with
Raised Source/Drain structure (Raised Source/Drain Nanowire Poly-Si TFTs, called
RSDNW-TFTs). Second, SONOS devices with embedded silicon nanocrystals
(Si-NCs) in silicon nitride using in-situ method with multi-level and 2-bit/cell
operation have been successfully demonstrated. The proposed in-situ Si-NCs
deposition method exhibits the advantages of low cost, simplicity and compatibility
with modern IC processes. The third part is investigation of novel
wrapped-select-gate (WSG) SONOS memory. In this work, for the first time,
high-performance with superior reliability characteristics is demonstrated in a
NOR-type architecture, using dynamic-threshold source-side injection (DTSSI) in a
wrapped select-gate (WSG) silicon-oxide-nitride-oxide-silicon (SONOS) memory
device, with multilevel and 2-bit/cell operation. The DTSSI programming mechanism
was thoroughly investigated using the Integrated Systems Engineering (ISE) TCAD
simulation tools combining the fabrication procedure and physical models. Results
show the major factors affecting the DTSSI technique, including the supply current,
and the lateral and vertical electric fields between the neutral-gap regions in the
WSG-SONOS memory cell. Moreover, a programming mechanism for conventional
source-side injection (Normal-mode), substrate-bias enhanced source-side injection
(Body mode) and dynamic-threshold source-side injection (DT mode) of
wrapped-select-gate SONOS (WSG-SONOS) memory is also developed with 2-D
Possion equation and hot-electron simulation and programming characteristics

measurement for NOR flash memory.

Index Terms: Gate-all-around (GAA), nanowire (NW), poly-Si thin-film
transistors (poly-Si TFTs), raised source/drain (S/D), in-situ deposition method,
Si-nanocrystal, non-volatile memory, memory window, data retention, endurance

performance
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