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Finally, the reduced surface roughness of the deposited perovskite thin film for corresponding printing

parameters occurred at a printing speed of 10 cm s -1 (15.2 nm), a printing gap of 0.5 mm ...

Image taken from Application of dye-sensitized and perovskite solar cells on flexible substrates P D Lund et al

2018 Flex. Print. ... screen printing, gravure printing, micro-gravure printing, doctor blading, and so on. They

exhibit different printing parameters and have special requirements on printable inks, as well as producing

printed films ...

Employing a combination of R2R techniques--gravure for the ETL and carbon top electrode, slot-die for

perovskite and HTL, and screen printing to apply transparent silver for...

The all-gravure-printed device exhibits 17.2% champion efficiency, with 15.5% maximum power point

tracking efficiency for 1000 s. Gravure-printed flexible PSCs based on a two-step deposition of perovskite

layer are also demonstrated. Furthermore, a R2R process based on the gravure printing is demonstrated.

Driven by recent improvement in efficiency and stability of perovskite solar cells, the next step toward

commercialisation is upscaling. Here, the authors demonstrate pilot-scale ...

Herein, we review the progresses in the use of solution-processed 2D materials in organic solar cells,

dye-sensitized solar cells, perovskite solar cells, quantum dot solar cells, and organic ...

The lab-scale perovskite solar cells (PSCs, active area ?0.1 cm 2) ... Micro gravure: As the emerging thin film

based PV material, perovskite is still facing the technical challenges for large-scale production. ... To promote

the further application of inkjet printing in ...

To bring perovskite solar cells to the industrial world, performance must be maintained at the photovoltaic

module scale. ... Another printing method that has been used in the organic solar cell field 75 and has been

started to be applied to the perovskite field is gravure printing. Micro-gravure printing and doctor blading were

used by Hu et ...

Secondly, the R2R micro-gravure printing was used to large-scale produce PBDB-T/IT-M BHJ thin film. A

Toray 125 micro-PET substrate bought from Japan was used. The self-developed R2R printing machine used a

patterned micro-gravure roller, which was engraved with a line density of 80 lines per cm, a spiral rib angle of

45&#176; and a depth of 45 mm.

Organic-inorganic hybrid perovskite solar cells (PSCs) are attracting much attention and the power conversion
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efficiency ... Large-area perovskite nanowire arrays fabricated by large-scale roll-to-roll micro-gravure

printing and doctor blading. Nanoscale, 8 (9) ...

Previously the same group has reported the fabrication of LED and polymer solar cells using gravure printing

techniques. [181, 182] Hu et al. first reported the use of gravure printing to produce highly oriented and

large-area perovskite nanowires for photodetectors fabrication.

Solution processible photovoltaics (PV) are poised to play an important role in scalable manufacturing of

low-cost solar cells. Electrospray is uniquely suited for fabricating PVs due to its several desirable

characteristics of an ideal manufacturing process such as compatibility with roll-to-roll production processes,

tunability and uniformity of droplet size, capability of operating at ...

The potential of gravure printing for PSCs has been proved by us, successfully demonstrating a fabrication of

methylammonium lead iodide (MAPbI3) PSCs15. The conversion of wet film of ...

Insets are a photo of micro-gravure printing roller composed of a five-stripe pattern (a width of 13 mm and a

gap of 2 mm) and an optical microscope image of engraved micro-gravure printing roller surface with a line

density of 80 lines/cm, a spiral rib angle of 45&#176; and a depth of 45 mm. (b) Schematic of micro-gravure

printing process.

Recently, many reviews have been published on the topic of perovskite film deposition

techniques/mechanisms, such as solvent engineering and additives-engineering [], whereas discussions about

ink engineering for printing high-quality perovskite film as well as other function layers are rare  this review,

we first provide a background to the printing/coating ...

Here, the authors demonstrate pilot-scale fully roll-to-roll manufacturing of flexible perovskite solar cells

through gravure-printing and antisolvent bathing. This work demonstrates the pilot-scale, fully R2R

manufacturing of all the layers except for electrodes in PSCs, and introduces Tert-butyl alcohol (tBuOH) as an

eco-friendly antisolvent ...

Roll-to-roll (R2R) micro-gravure printing is an attractive technology for fabricating organic solar cells (OSCs)

at low cost with high throughput. ... Kong K X, Wang L J, Gao Y L and Yang J L 2017 Efficient planar

heterojunction perovskite solar cells fabricated by in situ thermal-annealing doctor blading in ambient

condition Org. Electron. 45 ...

Although perovskite solar cells (PSCs) are promising next generation photovoltaics, the production of PSCs

might be hampered by complex and inefficient procedures. ... R2R gravure printing is ...

The power conversion efficiencies (PCEs) of Perovskite solar cells (PSCs) have seen significant performance

improvements between 2012 and 2022. PSCs have excellent optoelectronic properties and can be built using
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low-cost materials. In order to compete with first-generation photovoltaic technologies, it will be necessary to

scale up production. This review ...

Screen printing, gravure printing, and relief printing. a-c) Schematic illustration of screen printing (a), gravure

printing (b), and relief printing (c) processes. d,e) The performance of all-printed PSCs (d) and all-printed

perovskite PV modules (e) with screen-printed mesoporous TiO 2 charge transport layers and carbon back

electrodes.

In the solar cell industry, three-dimensional (3D) printing technology is currently being tested in an effort to

address the various problems related to the fabrication of solar cells. 3D printing has the ability to achieve

coating uniformity across large areas, excellent material utilization with little waste, and the flexibility to

incorporate roll-to-roll (R2R) and sheet-to-sheet ...

(Figure 1 C) This is an expected result because the post-deposition anti-solvent bath was deemed necessary to

obtain a suitable perovskite film morphology by the gravure printing technique. 16, 24 By adding 10 wt % of

starch in the precursor solutions (30 wt % of perovskite precursors), we found that homogenously covered

films suitable to solar ...

The research demonstrated that the potentially commercial large-scale, R2R micro-gravure printing process

could be used to produce high-quality ZnO thin film with controllable thickness for ...

Flexible perovskite solar cells (FPSCs) have garnered significant interest due to their potential applications. ...

Hu et al. reported highly oriented perovskite nanowires fabricated by a R2R micro-gravure process on flexible

PET foil. 41 Bisconti et al. demonstrated the R2R gravure printing of flexible solar cell devices using pilot ...

In addition to the polymer-based solar cells, the roll-to-roll printing technology has been employed for the

perovskite solar cells, and the studies on the manufacturing of the stable perovskite solar cells through

roll-to-roll coating as well as scalable organic-inorganic hybrid perovskite solar cells have also been explored

[31, 52 ...

Herein, highly oriented and ultra-long methylammonium lead iodide (CH 3 NH 3 PbI 3) PNW array thin films

were fabricated by large-scale roll-to-roll (R2R) micro-gravure printing and doctor ...

This method integrated large-scale roll-to-roll micro gravure printing and doctor blading to fabricate

perovskite nanowires of 15 mm in length ... The perovskite solar cells (PSCs) are preferred ...

Organic solar cells (OSCs), as a renewable energy technology that converts solar energy into electricity, have

exhibited great application potential. With the rapid development of novel materials and device structures, the

power conversion efficiency (PCE) of non-fullerene OSCs has been increasingly enhanced, and over 19% has

currently been achieved in single-junction ...
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2.1. Gravure Printing of Perovskite Layer In the gravure printing, the ink is first applied to an engraved

printing cylinder and then it is transferred to a substrate from the cylinder (Figure 1a). During the printing

process, the printing cyl-inder is partially immersed in the ink container and the engrav-ings are filled with the

ink.

Roll-to-roll (R2R) micro-gravure printing is an attractive technology for fabricating organic solar cells (OSCs)

at low cost with high throughput. The nanoscale morphology and ...

Dou, B. et al. Roll-to-roll printing of perovskite solar cells. ACS Energy Lett. 3, 2558-2565 (2018). Galagan,

Y. et al. Roll-to-roll slot die coated perovskite for efficient flexible solar cells. Adv. Energy Mater. 8, 1801935

(2018). Kim, Y. Y. et al. Gravure-printed flexible perovskite solar cells: toward roll-toroll manufacturing.
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