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} Method for growing single-crystalline TMDC in multi-wafer scale

Pl : Prof. Ya-Ping Hsieh and Mario Hofmann
Department of Physics, National Taiwan U.
Experience:
http://mylabntu.weebly.com/professors.html

Market Needs:

This patent is concerning a process for producing commercially viable single-crystalline

quality of two-dimensional transition metal sulfides. Transition metal dichalcogenides,

similar in structure to graphene, which are exemplified as molybdenum disulfide (MoS>),

Tungsten disulfide (WS.), molybdenum diselenide (MoSe>), tungsten diselenide (WSey),

are two-dimensional layered semiconductor materials. Like graphene, this material class

not only exhibits superior performance compared to traditional semiconducting materials,
but exhibits special optical properties that make it an enabling material for the next
generation electronics and Optoelectronic devices.

Thus, our advance is promising in several key-areas:

1. 2D materials are the best candidates for Wearable and Transparent, flexible electronics

2. Research on 2D material is an expanding area of nanotechnology with thousands of
active research groups that could benefit from our material

3. The semiconductor industry has identified 2D materials as promising structures for
next generation electronics components and has added FinFETS to their roadmap of
future development.

4. The high crystallinity of our material makes it promising as buffer layer for epitaxial
deposition of thin films. Thus, the produced material could provide a route for
producing epitaxial layers, as required in UV-LEDs and quantum-well structures, on
inexpensive or innovative substrates.

Our Technology:

1. Our advance represents an integrated process of TMDC growth and substrate
pretreatment. This combination permits the epitaxial ordering of TMDCs on
suitable substrates. Due to the single-crystalline nature of the employed substrates,
alignment of the grown TMDCs extends over large scales. Because of the absence
of orientation-mismatch, separate grains will merge into a continuous film without
extended edge defects.

This information herein is intended for potential license of NTU technology only. Other usage of all or portion
of this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to
achieve your goal the best we can.
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2. Asecond result of the developed process is a significant increase in growth speed

compared to traditional CVD methods due to a synergistic effect.

Strength:

High-quality, single-crystalline and large area transition metal sulfides can be
synthesized at unprecedented scale and quality compared to previous research and
available products. Due to the simplicity of our approach, we anticipate to also

outperform any other technology in terms of cost.

Competing Products:
There are several companies that sell TMDCs produced by traditional CVD synthesis

[http://www.6carbon.com/product-lab-en.php#CVD-Grown-2D-TMDCs,
https://www.2dsemiconductors.com/new-cvd-monolayers/,

https://2dlayer.com/film.html#mos2film] but their products are of inferior quality and sample

dimension which limits their usefulness in the described areas.

Intellectual Properties:
Application in progress

Contact (do not need to fill out):

This information herein is intended for potential license of NTU technology only. Other usage of all or portion
of this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to

achieve your goal the best we can.
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