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GQD layers for Energy—Down—shift layer on silicon solar cells by
kinetic spraying method
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Graphene quantum dots (GQDs), a new kind of carbon-based photo luminescent nanomaterial from chemically
modified graphene oxide (CMGO) or chemically modified graphene (CMG), has attracted extensive research
attention in the last few years due to its outstanding chemical, optical and electrical properties. To further
extended its potential applications as optoelectronic devices, solar cells, bio and bio-sensors and so on, intensive
research efforts have been devoted to the CMG. However, the CMG, a suspension of aqueous, have problematic
since they are prone to agglomeration after drying a solvent. In this study, we synthesized the GQDs from
graphite and deposited on silicon substrate by kinetic spray. The photo luminescent properties of deposited GQD
films were analyzed and compared with initial GQDs suspension. In addition, its carbon properties were
investigated with GQDs solution properties. The properties of deposited GQD films by kinetic spray were similar
to that of the GQDs suspension in water. We could provide a pathway for silicon-based silicon based device
applications. Finally, the well-adjusted GQD films with photo luminescence effects will show Energy-Down-Shift
layer effects on silicon solar cells. The GQD layers deposited at nozzle scan speeds of 40, 30, 20, and 10 mm/s
were evaluated after they were used to fabricate crystalline-silicon solar cells; the results indicate that GQDs
play an important role in increasing the optical absorptivity of the cells. The short-circuit current density (Jsc)
was enhanced by about 2.94 % (0.9 mA/cm2) at 30 mm/s. Compared to a reference device without a GQD
energy-down-shift layer, the PCE of p-type silicon solar cells was improved by 2.7% (0.4 percentage points).
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