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Abstract In this study, partially dry transfer is investigated to solve the problem of fully dry transfer. Partially dry
transfer is a method in which multiple layers of graphene are dry-transferred over a wet-transferred graphene layer. At
a wavelength of 550 nm, the transmittance of the partially dry-transferred graphene is seen to be about 3% higher for

each layer than that of the fully dry-transferred graphene.

Furthermore, the sheet resistance of the partially dry-

transferred graphene is relatively lower than that of the fully dry-transferred graphene, with the minimum sheet
resistance being 179 /sq. In addition, the fully dry-transferred graphene is easily damaged during the solution process,
so that the performance of the organic photovoltaics (OPV) does not occur. In contrast, the best efficiency achievable
for OPV using the partially dry-transferred graphene is 2.37% for 4 layers.
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Fig. 1. Schematics of partially dry transfer process.
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Fig. 2. Raman spectrum of dry-transferred graphene.
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Table 1. Sheet resistance of fully-dry transfer and partially dry
transfer and TFMS doping
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Table 2. Change of Sheet resistance before and after IPA spin-
coating in fully and partially transferred graphene
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Fig. 3. (a) Sheet resistance of fully and partially dry
transferred graphene and doped graphene, (b) Transmittance
of fully dry transferred graphene and partially dry transferred
graphene according to the number of layers.
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Fig. 4. SEM image of Zinc oxide thin film on (a) fully
transferred graphene and (b) partially transferred graphene.
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graphene.
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