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An intriguing property displayed by transition metal dichalcogenides (TMDCs)
known as polymorphism, is attractive for its application in future electronic devices. Mo-
lybdenum ditelluride (MoTe,) is a TMDC with an energy difference of ~35 meV between
its semiconducting 2H and metallic 1T’ phases, which is considerably less than the ho-
mologous energy differences of other TMDC materials [1,2]. By taking advantage of this
smaller energy difference, we were able to feasibly observe polymorphism within MoTe,.
In this study, we fabricated MoTe; field effect transistors, and used laser-driven phase
patterning to induce property changes in desired areas of the semiconducting channel [3].
While previous studies have confirmed successful 2H-1T’ phase transition at laser irradi-
ated sites, we investigate the possibility of controlling semiconducting properties by con-
trolling laser irradiation strength and time. We are particularly interested in p-n polarity
and threshold voltage shifts (from normally-off to normally-on) of MoTe, upon phase
patterning, as establishment of such relationships is essential for configuring electrical
circuits within crystals of MoTe,. Furthermore, we attempt to describe the mechanism be-
hind the phase patterning induced phase transition. Although it is known that the for-
mation of the Te-atom vacancy serves as the key origin for phase transition [3], the spe-
cific cause of this vacancy and other related causes of phase transition are still not con-
firmed. Realizing the previously stated relationships along with the driving mechanism of
phase patterning opens the potential of fabricating circuit components, such as logic gates
and transistors, with a uniform material.
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