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Abstract: Electrophoretic Deposition (EPD) has emerged as an efficient and cost-effective technique for
fabricating nanostructured coatings of Graphene Quantum Dots (GQDs) in optoelectronic devices. This paper
provides a systematic review of the theoretical principles, influential parameters, and key challenges associated
with GQD deposition, with a specific focus on enhancing solar cell efficiency. In this study, the impact of
critical factors—including zeta potential, colloidal stability, solvent type, voltage, deposition time, and power
supply mode (DC, pulsed, and AC)—on the morphology, thickness, and optical transparency of the resulting
films is evaluated.

The results indicate that precise control of processing conditions is essential for achieving uniform coatings. The
implementation of pulsed EPD and modified agueous suspensions has been shown to mitigate challenges such as
bubble formation and local instabilities, thereby improving UV absorption and photocurrent in Luminescent
Down-shifting (LDS) layers. While EPD offers a promising pathway for developing advanced optical coatings,
industrial scalability and large-scale microstructural control remain open challenges in this field.
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2 Graphene Quantum Dots (GQDs)
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Abstract: Electrophoretic Deposition (EPD) has emerged as an efficient and cost-effective technique for
fabricating nanostructured coatings of Graphene Quantum Dots (GQDs) in optoelectronic devices. This paper
provides a systematic review of the theoretical principles, influential parameters, and key challenges associated
with GQD deposition, with a specific focus on enhancing solar cell efficiency. In this study, the impact of
critical factors—including zeta potential, colloidal stability, solvent type, voltage, deposition time, and power
supply mode (DC, pulsed, and AC)—on the morphology, thickness, and optical transparency of the resulting
films is evaluated.

The results indicate that precise control of processing conditions is essential for achieving uniform coatings. The
implementation of pulsed EPD and modified agueous suspensions has been shown to mitigate challenges such as
bubble formation and local instabilities, thereby improving UV absorption and photocurrent in Luminescent
Down-shifting (LDS) layers. While EPD offers a promising pathway for developing advanced optical coatings,
industrial scalability and large-scale microstructural control remain open challenges in this field.
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