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Abstract: This paper describes why we must use graphene materials for solar cells and biosensors. It has been superior in several
properties such as super-thin film, higher tensile strength, high current density, high thermal conductivity, and high mobility.
Therefore, graphene is one of the emerging advanced materials because of its applicability in various electronic device
applications. We investigated the requirements of graphene materials for the application of solar cells and biosensors. In addition,
we discussed the research trends such as transducers in biosensors and transparent electrodes in solar cells. The research on

graphene materials and their application will be beneficial and helpful for the near future.
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Fig. 1. Historical research and development timeline for the fabrication of graphene. Reprinted permission from Elsevier Ref. [2].
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Fig. 2. A research trend of sheet resistance and transmittance at
various transparent electrode materials for application of biosensors
and solar cells. Reprinted permission from SPIE Journal of Photonics
for Energy Ref. [13].

Table 1. Requirements for graphene materials.

Properties ITO Graphene
Thickness (nm) 100 <12
Ch bili
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Fig. 3. An example of solar cell applications based on graphene; (a)
Perovskite solar cells which are based on monolayer graphene/ZnO,
(b) PEDOT:PSS organic solar cells ing n-doped graphene. Reprinted
permission from Ref. [17,18].
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Fig. 4. An application of biosensor which is based on graphene materials for COVID-19 detection A comparison of the electrical signal between
normal and COVID-19 patients as a function of time, the real-time reaction of COVID-19 sample). Reprinted permission from Ref. [20].
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