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I – Material Purification by Sublimation

I.1 Materials and basics 
 
Organic electronics involving organic semiconductors, organic light emitting diodes (OLED) possibly being 
the best known device in this group, is definitively one of the key technologies for the upcoming years. 
Organic semiconductors, consisting oligomers or 
polymer chain molecules, allow for the production of 
flexible, large-area devices of very low weight that can 
be manufactured at potentially very low costs.
To achieve high efficiency as well as long life times, 
similar to inorganic semiconductors, a precise control 
of the electrical and optical properties is essential. 
This, in turn, requires extremely high material purities, 
to allow for controlled doping to adjust the properties. 
 
This presentation will briefly summarize a few basics on organic electronics and the materials involved,  
as well as the effect of material purity on the final device characteristics. We will focus on the purification 
of organic semiconductors by sublimation, discussing the working principle, the typical system design,  
as well advantages and limitations of this method.

I.2 Equipment solutions
The second part of the presentation on material purification will present equipment solutions – starting 
from small lab-scale R&D systems up to production scale systems with a batch capacity of 10 kg. Besides 
the well-known horizontal glass-tube purifications system, we will present our novel scalable purification  
systems, the DSU-300, DSU-2000 and DSU-10k.
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II – Perovskite and OPV

II.1 Basics and challenges

Perovskites are a special class of materials, including any material with the same type of crystal structure 
as calcium titanate (CaTiO3). The general chemical formula for perovskite compounds is ABX3, where 'A' 
and 'B' are two cations of very different sizes, and X is an anion that bonds to both. 

While the material properties of perovskites, including superconductivity, magnetoresistance, as well as 
dielectric properties, allow for a wide range of applications including microelectronics and telecommuni-
cation, their application in thin film photovoltaics (PV) is the reason for current interest in this field.
Solar cell efficiencies of devices using these materials have increased from 3.8% in 2009 to 22.1%   
in early 2016, making this the fastest-advancing solar technology to date. Recent publications demon-
strate that perovskite PV could even reach a theoretical peak efficiency of 31% . Similar to organic light 
emitting diodes (OLED) and organic PV (OPV), the deposition of the required thin film can be realized by a 
solution based process (e.g. printing, slot-die coating, etc.), or via physical vapour depositions under va-
cuum conditions. As both processes have their own advantages, a clear favourite for the intended mass  
production is not yet evident. 

‘After summarizing the basics of OPV and perovskites, this presentation will outline the requirements and 
challenges in vacuum processing of OPV and perovskite devices’

II.2 Equipment solutions

‘The second part of this session will focus on equipment solutions for OPV and perovskites’

We will cover small systems designed for university research up to automated high throughput R&D 
systems for industry. We will furthermore present system specifically designed for the vacuum deposition 
of organic-inorganic perovskite solar cells. Based on a novel concept, these optimized systems give a 
higher repeatability of subsequent depositions. Furthermore, they offer an additional lever to fine-tune the 
perovskite deposition, making our system the ideal tool for efficient R&D in this vivid field.

III – Inkjetting – Challenges and Solutions

Dr. Wedel, Fraunhofer-Institut für Angewandte Polymerforschung IAP "The Art of OLED Device-making by 
Solution Processing and Inkjet Printing” 

‘It will cover all processes from inkjet printing, vacuum deposition to thin film encapsulation’ 

IV – OLED System Capabilities

‘This session will be focusing on systems for research and development of solution processed organic 
devices, inertgas cluster systems to encapsulate microdisplays on CMOS wafers, pilot-scale systems for 
prototyping of OPVs and organic lighting as well as manufacturing scale systems used for printing OLEDs’
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