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Study of Novel Nonvolatile Nanocrystal Memory on Thin Film Transistor
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In  recent vyears, the fundamental

researches on nanocrystal and thin film
transistor have received increasing attentions
for the novel technology applications. Thin
film transistors (TFTs) are widely used at
present in the industry of the liquid crystal
display (LCD). In addition, it is well known
that nanocrystalline dots can be applied to the

nonvolatile electrically erasable
programmable read-only memory
(EEPROM). Nanocrystal nonvolatile
memory (Nanocrystal NVMs) can solve the
problems of non-scaling down in
traditionally floating gate (FG) nonvolatile
memory for highly doped continuous
poly-silicon as charge trapping layer.

Therefore, the novel device which combined



TFTs and Nanocrystal NVMs is proposed in
the project. This project is focusd on the
development of the novel structure which
combines the nonvolatile nanocrystalline
dots memory with thin film transistors which
can be applied on stacked IC chips, on
power-saving portable products, and it also
can contribute to the development and
research of system on chip (SOC).

TFTs fabricated under
temperature can effectively
thermal budget in the back-end process steps.
The device based on TFTs structure with
nanocrystals embedded can be also applied
for nonvolatile memory. In the first year, the
fabrications of thin film transistors combined
with different materials nanocrystalline dots
(Si ~ Ge ~ NiSi ~ W) is the main topic. The
effects of different charge trapping layers on
nonvolatile memory will be investigated by
using different materials nanocrystal. The
TFTs with nano-scale multi-channel and
multi-gate will be utilized in the second year.
The memory characteristics, such as
programming speed,
dimension will be

lower
reduce the

of different device
inveisgated by the
introduction of the structure of multiple
channels combined with multiple gate
electrodes. Especially, when the devices are
shrinking into nanometer scale, the corner
effect of multi-channels TFT  with
nanocrystals will dominate the program/erase
characteristics. Furthermore, the quantum
effect will be occured obviously. The
behavior of write and erase in nano-scaled
structure will be studied. Also, the coner
effect will be discussed. In the third year, the
completely electrical measurement of the
fabricated device will be finished, including
the reliability under DC and AC stress
conditions, the activation energy, charge

storage efficiency under varying temperature
environments, and the endurance and the
By the way, the novel high
performance TFTs combined nonvolatile

retention.

nanocrystals memory will be potential for the
application on  power-saving portable
products, and development of SOC.

Keywords: nanocrystal, thin-film transistor,
nonvolatile memory.
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