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ROOM TEMPERATURE PROCESSING METHOD FOR PREPARING HIGH 
EFFICIENCY, FLEXIBLE PEROSKITE SOLAR CELLS 

Benefits
Replacement of the Ti_2 and Al2O3 layer 
eliminates the need for high temperature 
sintering/ drying steps; TiO2 required 500C to 
sinter, and Al@O3 required 150 C to dry. 

Our process is done at room temperature. This 
makes the process compatible with flexible (e.g., 
plastic) substrates, rather than just glass. This is 
expected to reduce fabrication costs (from lower 
processing temperatures), and introduce 
opportunities for the development of flexible 
solar cells with high efficiency. 

Invention
This invention consists of a perovskite based solar 
cell that incorporates ZnO nanoparticles as an 
electron transport layer and nanoporous scaffold. 
The devices are fabricated using room 
temperature solution processing techniques and 
are compatible with flexible substrates (e.g. 
transparent plastic conductors). 

We have produced devices using glass substrates 
with power conversion efficiencies as high as 
14.4%. Fabrication of these devices on 
polyethylene terephthalate substrates produced 
devices with power conversion efficiencies as 
high as 11.1%. The device architecture is based 
on recent work by Michael Gratzel at EPFL -
Gratzel and co-workers used mesoporous TiO2 
films as the electron-transport and mesoporous 
scaffold. These Ti02-based devices require 
processing temperatures as high as 500 C in order 
to sinter the Ti02 network; in contrast, our 
devices, which use ZnO nanoparticles, require no 
high temperature sintering step. 

While Gratzel was able to obtain devices with 
efficiencies as high as 15.0% under simulated 
AM1.5G conditions, the high temperatures 
required mean the cells are not compatible with 
flexible substrates. Snaith and co-workers have 
also developed similar devices that use an Al203 
nanoporous scaffold; while these devices use 
lower processing temperatures (150 C)they also 
perform with slightly lower {11 – 12%) 
efficiencies.

Applications
1. Utility/ Building-integrated Photo Voltaic 
2. Solar cells with a variety of unique consumer 
applications a. Cells integrated into window 
coverings 
b. Cells integrated in clothing 
c. Cells integrated into accessories 
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