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Development of liquid metal probes for conductivity measurements in organic
field-effect transistors on insulator substrates
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We have developed a liquid metal gallium indium (Galn) probe by attaching a
droplet of Galn at the apex of a tungsten (W) scanning tunneling microscope tip. The Galn probes
enabled us to measure four-probe electronic transport property on a monolayer organic field-effect
transistor, which is difficult to obtain by using conventional experimental methods. We found that
field-effect mobility in monolayer pentacene film is highly sensitive to small amount of gas
exposure of oxygen. Anisotropy in field-effect mobility on multilayer organic field-effect
transistors was also studied by the Galn probes. Highly anisotropic mobility as high as 40 was
precisely measured by square four-probe method.
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