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SR ERRE | Fabrication of near—invisible solar cell with monolayer WS,
M
. EE4A X. He, Y. Iwamoto, T. M4 Scientific Reports
it Kaneko T. Kato
R—= 11315-1~8 RITHE 2 0 2 2 &S |12
SM3EERE | Scalable fabrication of graphene nanoribbon quantum dot devices with stable orbital-level spacing
T. Kato, T. Kitada, M.
Seo, W. Okita, N.
# Sato, M. Shinozaki,
. EE4 T. Abe, T. ML Communications Materials
RCs Kumasaka, T.
Aizawa, Y. Muto, T.
Kaneko, T. Otsuka
R—= 103-1~7 RITHE 2 0 2 2 5 |3
WX ERRE
o3
.| EE% WA
Aty
R— ~ RTE 5
g4
- =EE4
Hi Rt RITHE A=y

B ER (100 35 ~200 FEERREIZFELEHTLLESLY,)

We developed a near—invisible solar cell through a precise control of the contact barrier between an indium tin
oxide (ITO) electrode and a monolayer tungsten disulfide (WS;), grown by chemical vapor deposition (CVD). The
contact barrier between WS, and ITO was controlled by coating various thin metals on top of ITO (Mx/ITO) and
inserting a thin layer of WO3; between M,/ITO and the monolayer WS,, which resulted in a drastic increase in the
Schottky barrier height (up to 220 meV); this could increase the efficiency of the charge carrier separation in our
Schottky—type solar cell. The power conversion efficiency (PCE) of the solar cell with the optimized electrode
(WO3/M,/ITO) was more than 1000 times that of a device using a normal ITO electrode. Large—scale fabrication
of the solar cell was also investigated. By repeating the experiments on this optimized unit device with an
appropriate number of series and parallel connections, the total power could be increased up to 420 pW from a 1
cm? solar cell with a very high value (79%) of average visible transmission (AVT). The paper (Sci. Rep. 12, 11315
(2022)) reported these results attracted intense attention from variety of communities and selected as Top 100
papers (actuary top 2) in 2022 Materials Science section in Scientific Reports.
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