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Among all the possible back-end-of-line (BEOL) solutions to improve the integration density and functionality of 
conventional silicon circuits, 2D material devices are believed to be very promising, due to their high mobility, relatively 
large band gaps, and atom-level thickness, which are beneficial for both logic integrated circuits and power electronic 
applications. However, to realize large area growth of high quality 2D material thin films and 2D material devices with 
low contact resistance have always been challenging and hinder the development of 2D material devices and circuits. 

In our recent work, by using Au contacts and MOCVD-grown, 4-inch, single-layer MoS2, we have fabricated back-
gated MoS2 transistors with 200 nm channel length, and have obtained relatively good device performance, i.e. high on-
state current of around 220 µA/µm (Figure 1) and low contact resistance of around 9.9 kΩ·µm (Figure 2). In order to have 
larger scale 2D materials with better quality, we are currently building up a MOCVD system in EML labs to grow 2D 
materials, e.g. MoS2 and WSe2, on 6-inch wafers. We are also trying to use lithium-induced phase transition in the 
source/drain regions to further reduce the contact resistance of 2D material transistors. Moreover, top-gated MoS2 
transistors with multilayer hBN gate dielectric are also being investigated to improve the gate controllability and the 
mobility of the channel materials. In the very near future, we hope to demonstrate 2D material circuits, such as 
multiplexers, and DC-DC converters, with high performance 2D material devices.  
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Figure 1: Measured transfer characteristic of a back-
gated MoS2 transistor with Au source/drain contacts 
and 285 nm SiO2 gate dielectric. The source/drain 
current reaches 220 µA/µm at the on state. 

Figure 2: Measured on-state resistance (Ron) of 
back-gated MoS2 transistors with Au 
source/drain contacts, 285 nm SiO2 gate 
dielectric, and channel lengths (LCH) from 200 nm 
to 1 µm. The extrapolated contact resistance in 
this case is about 9.9 kΩ·µm. 


