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Abstract: The ‘field-effect” underlies the operation of most conventional electronic devices. However, effective control
and implementation of the field-effect in semiconductor devices are limited due to screening of the electric-field by
conducting electrodes. Thus far, the electronic devices have necessarily been designed to avoid or minimize the electric-
field screening effect. As an alternative approach to this, a new type of conducting electrodes which would be transparent
to both visible light and electric-field while being electrically conductive have been developed. Here, we define these
electrodes as ‘electric-field transparent electrodes’ and provide a review on related work. Particular attention is paid to
the material selection and design strategies to enhance the electric-field transparency of the electrodes while maintaining
good electrical conductivity and optical transparency. We then introduce potential applications of the electric-field
transparent electrodes in electronic and optoelectronic devices.
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Fig. 1. Characteristics of conventional/transmittance/electric-field transparent electrodes.
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Fig. 2. SEM image of (a)metal electrode patterned with nano-mesh (b)silver nanowire. (¢) A Schematic of graphene and SEM image

of graphene mesh.
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Fig. 3. (a) Structure of parallel transistor and vertical transistor (b) 3-Dimensional schematic of barristor and False-colored SEM image

of the Barristor.
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Fig. 4. (a) 3-Dimensional schematic of Si-SWNT solar cell device and cross-section view. (b) J-V curves of the illuminated Si-SWNT

solar cell with external bias.
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Fig. 5. (a) 3-Dimensional schematic of graphene mesh-Si schottky junction solar cell device (b) FEA simulation for graphene-Si and
graphene mesh-Si Schottky junction solar cell with an external bias. (c, d) J-V curves of the graphene-Si and graphene mesh-

Si Schottky junction solar under illumination.
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