
Innovative Materials
for Organic and Perovskite Solar Cells

Heraeus offers Clevios™ conductive polymers for organic  
solar cell (OPV) and Perovskite applications:

All materials provide flexibility combined with low cost pro-
cessing from solution by coating or printing. Organic solar 
cells – in contrast to their inorganic silicon counter-parts – are 
lightweight and portable, highly flexible, colorful and aesthetic. 
They can be recycled, have a low carbon footprint, and can be 
made transparent. Manifold new products and applications are 
being developed at the moment, for example building integra-
ted photovoltaics (BIPV), portable or wearable chargers, indoor 
light harvesting, automotive, consumer electronics etc.

The new perovskite solar cell technology requires waterless  
hole-transport layers and Heraeus has developed new dedicated 
solvent-based PEDOT Dispersion Clevios™ HTL Solar 4 that 
can be directly coated on the Perovskite layer. 

CLEVIOS™ FOR ORGANIC 
AND PEROVSKITE SOLAR CELLS

Product Conductivity /  
Resistivity Description

Clevios™ HTL Solar 0,1 – 1 S / cm
hole extraction /
transport layer

Clevios™ F HC Solar > 500 S / cm
high conductive  
type

Clevios™ HY E 10 – 100 Ohm / sq
low resistive  
transparent electrode

Clevios™ HTL Solar 4 1 – 1k Ω∙cm
for perovskite, 
anisole, non-acidic

Epurio



Innovative Materials
for Organic and Perovskite Solar Cells

The conditions of your use and application of our products, technical assistance and information 
(whether verbal, written or by way of production evaluations), including any suggested formulations 
and recommendations, are beyond our control. Therefore, it is imperative that you test our products, 
technical assistance and information to determine to your own satisfaction whether they are suitable 
for your intended uses and applications. This application-specific analysis at least must include testing 
to determine suitability from a technical as well as health, safety, and environmental standpoint. Such 
testing has not necessarily been done by Heraeus. All information is given without warranty or guaran-
tee. It is expressly understood and agreed that the customer assumes and hereby expressly releases 

Heraeus from all liability, in tort, contract or otherwise, incurred in connection with the use of our 
products, technical assistance and information. Any statement or recommendation not contained herein 
is unauthorized and shall not bind Heraeus. Nothing herein shall be construed as a recommendation 
to use any product in conflict with patents covering any material or its use. No license is implied or 
in fact granted under the claims of any patent. Properties of the products referred to herein shall 
as general rule not be classed as information on the properties of the item for sale. In case of order 
please refer to issue number of the respective product data sheet. All deliveries are based on the latest 
issue of the product data sheet and the latest version of our General Conditions of Sale and Delivery.

Hole transport layer (HTL) 

Transparent electrode

Hybrid transparent electrode 

“Hole transport” layer (HTL) 
materials, improving the solar 
cell performance, ready to 
apply by slot-die coating. 
Clevios™ HTL Solar is 
applicable in both standard 
and inverted type organic solar 
cell architectures, exhibiting 
good wetting and coating 
properties on most active layer 
materials. Solvent-based,  
waterless Clevios™ HTL Solar 4 can be  
coated on perovskite active layers.

“Transparent electrode” 
materials, to replace ITO or to 
use as top electrode in semi-
transparent OPV cells, e.g. 
in combination with printed 
silver busbars. Clevios™ F HC 
Solar can be coated as single 
layer hole-extraction electro-
de directly on active layers. 
It facilitates manufacturing 
processes and can help to  
reduce overall solar cell costs.

“Hybrid transparent 
electrode” materials, are new 
development products for low 
resistive transparent electrodes 
with high workfunction and 
hole-extraction properties. 
Clevios™ HY E combines 
PEDOT/PSS with AgNW and 
can be coated as single layer 
directly on active layers.
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ETL

Active Layer

Clevios HTL Solar

Silver
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Clevios™ HY E
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ETL

Active Layer

Clevios F HC Solar

SOL 530

Heraeus Epurio GmbH

Building B202, Chempark

51368 Leverkusen, Germany

clevios@heraeus.com

www.clevios.com I www.heraeus.com
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