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The information you are about to provide in this form will be distributed among
Chinese companies matching your company profile and that might be interested in
the proposal of collaborative R&D project that you will be describing in this form.
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(Please use English language for filling in the document) (i F %SO S A0 )

In the case that your company will establish a R&D project in collaboration with a

Chinese company, you could benefit from the preferential financing given within the
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YOUR COMPANY PROFILE
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Company name: Mario Lanza research group at Soochow University
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Number of employees:
0 0 oo

Annual turnover:

0 0 oo

Balance Total:
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Year of latest financial report:

B 53 i 15 AR -

Address: 199 Ren Ai Road, Bld. 910, Rm. 316
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City: Suzhou
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Province: Jiangsu
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Postal Code: 215123
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Telephone: 008618801544070
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Fax:
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Email: mlanza@suda.edu.cn
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WEB site: lanzalab.com
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Contact: Mario Lanza
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Position: Full Professor
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Telephone: 008618801544070
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Email: mlanza@suda.edu.cn
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Additional Contact:
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Position:
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Telephone:
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(Describe as precisely as possible the technology cooperation proposal.
Describe what you have to offer and what you expect from your potential
partner) Include: Sector Group; Abstract of Project; Innovations Offered; and
Current State of Development
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Synthesis and characterization of 2D materials and 2D materials
based electronic devices

Duration (YM- YM)
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Summary

During the last decade, memristors have attracted enormous
interest due to their excellent capability to store digital
information, and they are being considered a key element to
build future artificial neural networks for bio-inspired
neuromorphic computing systems. Recent works have shown
that memristors made of layered two-dimensional (2D)
materials can exhibit some exotic performances that traditional
memristors (made of transition metal oxides) do not show, such
as excellent transparency and flexibility, high-temperature
stability, and unique controllability of the conductance
potentiation, depression and relaxation. However, all studies on
2D materials based memristors focused on single devices, and
system level performances like yield and device-to-device
variability have never been analyzed in depth. Furthermore,
several basic properties of 2D materials based memristors
(such as switching time, write energy, I-V non-linearities, and
scalability) have never been investigated. In this project we aim
the wafer-scale statistical analysis of memristive crossbar
arrays made of 2D layered materials. By using chemical vapor
deposited multilayer hexagonal boron nitride (h-BN) sheets, we
will fabricate metal/h-BN/metal and graphene/h-BN/metal
memristive crossbar arrays and will analyze their performance,
yield and variability.
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(When you know a potential Spanish company, write its name and contact
details in this section. ) Please, make a description of the desire type of
Spanish Technology Partner.
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Estamos buscando una empresa espariola que trabaje en el campo de los materiales
bidimensionales, especialmente con grafeno, hexagonal boron nitride (hBN) y MoS2,
para solicitar este proyecto conjunto. Podemos trabajar tanto en sintesis como en
caracterizacion, asi como en la fabricacion de dispositivos electronicos usando dichos
materiales. Idealmente, nos gustaria encontrar una empresa que fabrique estos
materiales mediante chemical vapor deposition, y el material que nos interesa mas es
el hBN, aunque los demas también nos interesan. La idea seria contribuir a la
implementacién de estos materiales a escala de obleas, e incluso nos interesa estudiar
el proceso de transferencia.

Adjunto un abstracto en inglés:

During the last decade, memristors have attracted enormous interest due to their excellent
capability to store digital information, and they are being considered a key element to build
future artificial neural networks for bio-inspired neuromorphic computing systems. Recent
works have shown that memristors made of layered two-dimensional (2D) materials can
exhibit some exotic performances that traditional memristors (made of transition metal
oxides) do not show, such as excellent transparency and flexibility, high-temperature
stability, and unigue controllability of the conductance potentiation, depression and
relaxation. However, all studies on 2D materials based memristors focused on single
devices, and system level performances like yield and device-to-device variability have
never been analyzed in depth. Furthermore, several basic properties of 2D materials based
memristors (such as switching time, write energy, I-V non-linearities, and scalability) have
never been investigated. In this project we aim the wafer-scale statistical analysis of
memristive crossbar arrays made of 2D layered materials. By using chemical vapor
deposited multilayer hexagonal boron nitride (h-BN) sheets, we will fabricate metal/h-
BN/metal and graphene/h-BN/metal memristive crossbar arrays and will analyze their
performance, yield and variability.



YOUR COMPANY DESCRIPTION
RAFRR

(Company Website, Research and development guidelines, strategic alliances,
competitive position, etc)
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(The minimum information to show the potential of your company)
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Me llamo Mario Lanza, de nacionalidad espafiola, y catedratico por la Universidad de
Suzhou. Esta Universidad, a pesar de que en Espafia ho es muy conocida, es muy
potente en los rankings internacionales. Podéis encontrar mas informacién aqui:

- Rank 19" in Materials Science according to US News (link here)
- Rank 19" in Nanoscience & Nanotechnology according to Shanghai Ranking (link here)
- Rank 29" in Physical Sciences according to Nature Index (link here)

En esta Universidad dirijo un grupo de investigacion formado por 20 personas
(estudiantes de doctorado y postdoctorandos), y recientemente hemos publicado
nuestro trabajo en este campo en Nature Electronics, Advanced Functional Materials,
2D materials y otras revistas en este campo. Podéis encontrar mas informacion sobre
mi grupo, incluyendo publicaciones actualizadas, aqui:

https://lanzalab.com/

En el campo de los materiales bidimensionales, hemos trabajado con expertos de todo
el mundo, como Andrea Ferrari (University of Cambridge, UK), Jing Kong (MIT, USA) y
Philip Wong (Stanford University, USA).
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Estamos més interesados en la sintesis de materiales bidimensionales de calidad, y
generar unas buenas muestras que se puedan comercializar, especialmente hBN, ya
que la calidad que hay hasta ahora en el mercado tiene margen de mejora. También
nos interesa generar publicaciones cientificas. No tenemos ningan problema en cuanto
a propiedad intelectual, nos podemos adaptar a las necesidades de la empresa
espafiola. También podemos dar servicio de caracterizacion de muestras, ya que
tenemos una sala blanca muy bien equipada, y también un montén de herramientas
que podemos usar sin coste alguno (por ejemplo TEM, SEM, AFM, Raman
Spectroscopy, etc...)



