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High-quality channel layer is required for 

next-generation flexible electronic devices. 

Graphene is a good candidate due to its 

high carrier mobility and unique ambipolar 

transport characteristics but typically shows 

a low on/off ratio caused by gapless band 

structure. Here we propose a 

graphene/MoSe2 channel layer with high-k 

ion-gel gate dielectric. The graphene/MoSe2 

device shows both high on/off ratio and 

carrier mobility. Most importantly, it reveals 

ambipolar behaviors which are controlled 

by external bias, although such ambipolarity 

has never been previously reported in 

graphene/semiconductor barristor 

structures. Therefore, our graphene/MoSe2 

barristor with ion-gel gate dielectric can 

offer various with high performances. Here 

we make a contact of graphene and 

MoSe2. The graphene/ MoSe2 barristor 

exhibits high on/off ratio of 105 and high 

mobility. The modulation of graphene’s 

Fermi level (EF) by applying gate voltage 

(Vg) is confirmed by the change in Schottky 

barrier height at the graphene/MoSe2 

junction. Such field effects including 

ambipolar behaviors are locally investigated 

by using scanning photocurrent microscopy 

(SPCM). We have shown that 

graphene/MoSe2 barristor can be created 

to obtain highly efficient photocurrent 

generation and photodetection. Therefore, 

our graphene/MoSe2 barristor with ion-gel 

gate dielectric can be a suitable candidate 

for a ambipolar transistor (with high mobility 

and on/off ratio) and gate tunable broad-

area photodetector (with high EQE and 

responsivity). 
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Figure 1: Graphene/MoSe2 barristor 

characterization. Schematic diagram and 

optical microscope image of graphene/MoSe2 

barristor device(inset). 

 
 

 

 

 

 


