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Two-dimensional (2D) nanosheets, which possess atomic or molecular thickness, have been 
emerging as important new materials due to their unique properties. In particular, the 
development of graphene has opened the possibility of isolating and exploring the fascinating 
properties of 2D nanosheets of other layered materials, which upon reduction to single/few 
atomic layers will offer functional flexibility, new properties, and novel applications. In this 
talk, we review the progress made in the synthesis, assembly, and properties of 2D oxide 
nanosheets, highlighting emerging functionalities in electronic/energy applications [1]. 
A variety of 2D oxide nanosheets (such as Ti1-dO2, Ti1-xCoxO2, MnO2, and perovskites) were 
synthesized by delaminating appropriate layered precursors into their molecular single sheets 
via soft-chemical process. These oxide nanosheets have distinct differences and advantages 
compared with graphene because of their potential to be used as insulators, semiconductors, 
and even conductors, depending on their composition and structures. Another attractive aspect 
is that 2D oxide nanosheets can be organized into various nanoarchitectures by applying 
solution-based layer-by-layer assembly [2]. We utilized oxide nanosheets as building blocks 
in the LEGO-like assembly, and successfully developed various functional nanodevices such 
as all nanosheet FETs [3], high-density capacitors [4], artificial ferroelectrics/multiferroics [5], 
spinelectronic devices [6], Li-ion batteries/solar cells [7], actuator crystals [8], etc. Our work 
is a proof-of-concept, showing that new hybrid materials/devices can be made from 2D 
nanosheet architectonics. 
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