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Abstract:
Diverse functionalized light-emitting devices based on monolayer transition metal dichalcogenides
(TMDCs) have showed exotic properties, such as flexible light-emitting devices [1], chiral lightemitting devices [2], and cavity-integrated photonic devices [3]. However, most reported researches
have used exfoliated or CVD-grown single-crystalline monolayers. To further widen applications, the
devices fabricated with large-area monolayers are necessary. Recently, we established a simple
electrolyte-based light-emitting structure, which is suitable to generate electroluminescence (EL)
using large-area TMDCs (Fig. 1a) [4]. Based on this method, here, we demonstrate various large-area
light-emitting devices with WSe2, MoSe2, and WS2 monolayers to evaluate their EL properties.
Two-terminal light-emitting devices were fabricated on CVD-grown polycrystalline monolayers with
spin-coated electrolyte films (Fig. 1a). With applied voltage, the ions redistribute to form the electric
double layers on the surfaces of electrodes and TMDC channel. Electrons (holes) are then injected
from anode (cathode), and recombine to emit light. Figures 1b-1c indicates the spatial EL images of
WSe2, MoSe2, and WS2 devices, respectively. We achieved direct observations of EL in various
monolayers, and interestingly, we noticed that each device has its own light-emitting position within
channel region (Figs. 1b-1c). To investigate the
mechanism behind these phenomena, we measured the
electron and hole mobilities in each device. As a result,
we found out a proportional relationship between
relative light-emitting positions and carrier mobilities.
We will discuss the detail light-emitting mechanism by
comparing with conventional organic light-emitting
transistors. Our results offer possible ability for precise
control of EL positions in large-area TMDC devices.
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Fig. 1. Large-area TMDC light-emitting devices

