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Fig. S1 Micrograph of the device of capacitance measurement for ionic gel.
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Estimation of contact resistance by four-probe method

Contact resistance measurements employ the four-probe transistor architecture as shown in Fig. 2d in 

the main text as well as in Fig. S2a below, according to the reported method.1 The in-channel potential 

probes along the longitudinal direction were placed 50 μm (x1) and 100 μm (x2) from the source 

electrode, with V(x1) and V(x2) being the potentials at the respective voltage probes, while the distance 

between source and drain electrodes was 150 µm. In the linear (Ohmic) regime, the potential profile 

from the source to the drain electrodes along the channel direction is approximated to be linear. 

Meanwhile, the voltage drops at respective electrodes (ΔVC,S and ΔVC,D for source and drain contacts, 

respectively) due to contact resistance. ΔVC,S and ΔVC,D are extracted by extrapolation of the potential 

profile to x = 0 and L as shown in Fig. S2b. In our experiments, ΔVC,S and ΔVC,D were extracted at VBG 

= −50 V as shown in Fig. S2c, where the data at VSG = −1.4 and 2.0 V are shown as the representative. 

Because a drain current ID is constant at source and drain contacts and within the channel due to charge 

conservation, RS and RD are calculated as ΔVC,SID and ΔVC,DID, respectively. Finally, RS and RD are 

normalized by channel width W to be RSW and RDW because the resistance is dependent on dimensions 

of a conductor.

Fig. S2 (a) Optical microscopy image of a four-probe transistor architecture. (b) Schematic potential 

diagram. (c) Traces of in-channel potentials at probes V1 and V2 as a function of VBG at VSG = −1.4 

and 2.0 V.
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