In-situ Fabrication of Ultrathin Metallic Nanowires from
Semiconducting Monolayers

| Scientific Achievement

In-situ fabrication and atomic resolution imaging
of ultrathin flexible metallic nanowires and their
Y-junctions from semiconducting two-
dimensional (2D) monolayer materials.

% Significance and Impact
Our findings demonstrate an in-situ method to
directly pattern lateral and conductive
interconnects within the 2D circuit made entirely
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All the nanowires collapse into the same stable 3-atom-wide
structure. Research Details
— Controllable fabrication of metallic nanowires with stable
3-atom width using electron irradiation.
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— Electrical and mechanical measurements of the
nanowires demonstrate they can serve as ultrasmall
interconnect in future flexible electronics.
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Narrative Highlight Text: We show the fabrication of flexible metallic nanowires and their Y -junction structures from a semiconducting transition-metal
dichalcogenide (TMDC) monolayer via electron irradiation in an aberration-corrected scanning transmission electron microscope. Bu using a combination of in-
situ experiments and theoretical calculations, we were able to characterize the electrical properties and mechanical flexibility of the nanowires. TMDC materials
have been considered as promising candidates for next generation ultrathin flexible el ectronics due to their semiconducting nature maintained at the atomic
thickness. Our in-situ fabrication of ultrathin metallic nanowires connected laterally to TMDC monolayers serves as an important step towards the realization of a
fully integrated atomically thin circuit. The nanowires provide flexible conductive interconnects between each individual component. Our in-situ study further
reveals that the nanowires possess robust and self-adaptive junctions to TMDC monolayers, and remain conductive during severe mechanical deformations, both
of which are important characteristics for potential applicationsin flexible electronics. Our study discovers a new route for direct fabrication of interconnects
between TMDC monolayer devices, and opens up new possibilities for the large-scale production of monolayer circuits using other electron-beam-based
technique.
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