
Peroprint-Printing Perovskite Solar Cells 

Device structure 

The solar cell is built atop a single fluorine-doped tin oxide substrate, where two areas are drawn by an insulation line in the 
conductive layer. On the anode area, dense and mesoporous titania layers form the electron selective anode. These layers are 
however covered by an insulating layer of mesoporous zirconia, followed by a carbon layer of graphite and carbon-black blend, 
which constitutes the hole-selective cathode. The latter overlaps as to land on the cathode area of the conductive substrate. The 
solar cell is completed by the introduction of methylammonium lead iodide perovskite from the annealing of a precursor solution 
sipped into the porous structure. 
 

Peroprint- Introduction 

Device results Printing and coating 

The focus of this project is to develop perovskite solar cells with high efficiencies, using industrially relevant printing and coating 
techniques. Perovskite solar cells are the fastest developing solar cell technology till time. In a short time span, power conversion 
efficiencies exceeding 22% were reported by different research groups, hereby challenging existing dominant photovoltaic 
technologies. 
In the first year of the Peroprint project, we were able to screen optimal printing and coating techniques for each layer. We have 
successfully demonstrated the deposition of the dense titania layer by slot die coating, as well as screen printing of the mesoporous 
titania, zirconia and carbon layer on 10 × 10 cm substrates, with analytical characterization of each ink and layer. 
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C600 is a unique machine which incorporates three printing 
technologies, namely flexography, gravure, and screen-printing 
units, as well as a hot air drying system with the possibility to 
add additional units and drying systems. The ability of print with 
over-print accuracy below 10 microns gives an edge to the 
machine and makes it one of its kinds. 

Slot-coating was selected for its ability to bring high throughput 
deposition on scalable large areas. It is a faster, safer, and more 
convenient method for the deposition of the compact titania 
layer which is otherwise produced by spray pyrolysis of a 
flammable solution. 
The subsequent layers could also be produced by slot-coating, 
for increased fabrication speed compared to casual screen-
printing techniques. 

Picture of a screen printed monolithic 
perovskite solar module 

Slot die coated 50nm compact titania  
oxide layer on 10*10cm test substrate 

Solar module architecture 

  Jsc (mA/cm2) Voc (V) FF (%) Eff. (%) 

Spray 17.06 0.86 V 68.5 % 10.13 % 

Screen 19.56 0.85  V 61.1 % 10.17 % 

Slot-coat 16.50 0.922 V 70.1 % 10.66% 

Stability plot of an encapsulated  
monolithic perovskite solar 
module under continuous AM 1.5 
simulated sunlight. 

Future Work 
 Fabricate fully printed perovskite solar cells and modules 
 Automatize infiltration of perovskite precursor solution 
 Fabricate modules and test their stability 
 Assess weatherability and environment resistance 
 Proof industrial fabrication with slot-coating and NSM C600 

printer. 
 Transfer technology to Solaronix' production lines 
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