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Ionic liquids (IL), molten salts at room 

temperature with mobile cations and 

anions, have demonstrated to highly dope 

MoS2 top gated field effect transistors from 

the semiconducting state to the 

superconducting state [1]. In the trigonal 

prismatic (2H) form, MoS2 is a semiconductor 

with an indirect bandgap of 1.2 eV in bulk 

and a direct bandgap of 1.8 eV when 

thinned down to a monolayer [2]. MoS2 

exists in 3 polymorphs, the semiconducting 

2H, semi-metallic 1T’ and the metallic 1T. 

When a gate voltage is applied to the ionic 

liquid, an electric double layer (EDL) is 

formed on the surface of the MoS2 sample 

as a layer of cations or anions accumulate 

on the sample surface to create a high 

capacitance. The EDL present at the 

surface of the material highly dopes the 

material and as a result, top gating with an 

ionic liquid has been shown to increase the 

charge density, carrier mobility and induce 

superconductivity in MoS2 [1, 3]. Here, the 

ability to induce changes in the polymorphs 

of MoS2 by fabricating and applying a gate 

voltage to a MoS2 field effect transistor 

gated with the ionic liquid DEME-TFSI 

(Diethylmethyl(2-methoxyethyl)ammonium 

bis(trifluoromethylsulfonyl)imide) will be 

presented. 
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Figure 1: Ionic liquid field effect transistor with a 

DEME-TFSI ionic liquid top gate and a 2H MoS2 

exfoliated flake. 

 
 

 
Figure 2: Resistance measurements of an 

exfoliated 2H MoS2 flake during ionic liquid 

(DEME-TFSI) gate voltage sweeps at room 

temperature showing the change from the 2H 

polymorph to 1T at a gate voltage of 2.5 V. 

 

 

 

 


