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PES: Welcome back to PES Solar/PV 
magazine. Thanks for talking with us.  
Would you like to begin by explaining a 
little about the background of 
SINGULUS TECHNOLOGIES AG and how 
you currently serve the solar industry?

Stefan Rinck: SINGULUS TECHNOLOGIES 
AG’s business activities centre on 
developing, manufacturing, and marketing 
machinery and equipment in the fields of 
vacuum coating technology, surface 

engineering, wet chemistry, and thermal 
processing technologies. 

The company’s primary focus is on the 
solar, optical disc, and semiconductor 
applications, with particular attention to 
consumer goods and medical technology in 
the future. 

In the solar segment, SINGULUS 
TECHNOLOGIES AG offers machinery for 
manufacturing crystalline solar cells and 
thin-film solar cells based on copper indium 

gallium diselenide (CIGS), cadmium telluride 
(CdTe) vacuum deposition equipment and 
equipment for wet-chemical processing. 
The field of activity of crystalline solar cells 
includes production solutions for high-
efficiency solar cell concepts such as HJT 
(heterojunction), IBC (interdigited back 
contact) and PERC (passivated emitter rear 
cell) solar cells.

PES: Can you please give us an update 
on changes, especially in your copper 
indium gallium selenide solar cells 
(CIGS), over the last 18 months? 

SR: Our biggest customer in China, the 
state-owned China National Building 
Materials (CNBM), has already started 
construction work on four domestic 
production sites for CIGS thin-film solar 
modules. The planned output volume for 
each factory at the end of the first phase of 
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expansion is around 300 MW. The plan is to 
complete further expansion phases over the 
next few years to increase the output volume 
at each location to around 1,500 MW, 
creating capacity of 6,000 MW in China. 

The contracts for the machine systems to 
be delivered by SINGULUS 
TECHNOLOGIES AG for the first two 
production sites in Bengbu and in Meishan, 
were signed in May 2016. The systems for 
the Bengbu factory were delivered last year 
and will be available for production in 2018. 
We delivered machinery to Bengbu with 
selenisation furnaces, sputtering systems 
and evaporation systems, all of which are 
key production steps for manufacturing 
CIGS solar panels. 

For the second site, construction of the 
systems began after receipt of the agreed 
prepayment and is expected to be largely 
completed by the end of 2018. We are 
talking with CNBM about the investment for 
the other two factories.

Our company is also active in other projects 
for the setup of CIGS production facilities. 
In 2017 we signed contracts for the delivery 
of VISTARIS vacuum sputtering systems, as 
well as systems for wet chemical buffer 
layer deposition with the brand name 
TENUIS II. Buffer layer deposition with 

TENUIS II presents another promising 
development on the way to the efficient 
wet-chemical coating of thin film solar 
modules made of CIGS on glass. 

Due to the unique concept in terms of 
dosing and temperature control, the 
developers at SINGULUS 
TECHNOLOGIES AG were successful in 
reducing the process time, which in turn 
has a positive effect and a means 
considerably higher output in production.  

PES: What are the benefits to your 
clients and the end users? 

SR: Signing the major order in May 2016, 
comprising six agreements on the supply of 
systems for CIGS solar module production, 
for two different factory sites in China, was 
an initial major success story for our 
Company in this regard.

Not least due to our sound operational 
base, this venture saw us take a major step 
to refine and successfully complete further 
projects. Indeed, in the 2017 fiscal year, we 
managed to secure further orders in CIGS 
solar technology, from two major 
manufacturers.

So, SINGULUS TECHNOLOGIES AG is 
certainly a leader in the solar market. We 
have already delivered several of these 
systems to the market and they are working 
around the world. Our customers can thus 
be sure, that we have a lot of experience in 
providing excellent manufacturing solutions 
for the different CIGS-processes. 

PES: Let’s move to the big market for 
crystalline solar cells. What is the latest 
on HJT?

SR: Developments on the market for 
high-efficiency crystalline solar cells based 
on heterojunction technology were a 
particular focal point. The Chinese 
government is promoting the local 
establishment of production capacities in 
photovoltaics for HJT. 

SINGULUS TECHNOLOGIES AG offers the 
market’s leading wet-chemical system for 
the production of these HJT cells, SILEX II, 
and has placed the second key production 
step on the market with the inline sputtering 
system GENERIS PVD. Looking ahead to 
the future, the market for these high-
efficiency cells is estimated to account for a 
volume of more than 20 GW a year. 

SINUGULS TECHNOLOGIES AG started with 
the wet processing tool SILEX II, which was 
introduced to the market in 2014. Since then, 
we have worked intensively on developing 
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the SILEX II system, for high-efficiency 
crystalline solar cells. Our company has 
delivered systems to be used in 
heterojunction cell manufacturing to Europe, 
the U.S. and Asia. In October 2017 we 
received new orders for SILEX II processing 
systems from China and the USA. 

The SILEX II concept ticks all the boxes 
regarding capacity, flexibility and stability in 
the industrial manufacturing of Si solar 
wafers and cells. Capacities of up to 6,400 
wafers or cells are possible. Compared to 
conventional etching systems, the SILEX II 
offers significant cost benefits, thanks to 
the use of ozone-based processes. The 
system has achieved CE certification for 
Europe, Ul certification for the USA and 
also TR CU certification for Russia.

Our company now has also developed a 
universal sputtering platform with the brand 
name GENERIS PVD. The newly developed 
GENERIS PVD system is a horizontal inline 
sputter tool designed for the special 
requirements in photovoltaic high efficiency 
Heterojunction cell technology providing 
conversion efficiencies of more than 22 % 
as well as reduced manufacturing costs. 

The GENERIS PVD is ideally suited for 
challenging layer stacks i.e., TCO layers like 
ITO and AZO providing maximum optical 
transmittance, matched refractive index, 
optimum electrical conductivity as well as 
charge carrier mobility, all of which are key 
parameters in heterojunction cell technology. 

Sputter damage to the amorphous silicon 
layer stack does not occur. A full substrate 
temperature control during the whole 

process enables optimum layer 
performance at temperatures ≤200°C. 
With the GENERIS PVD sputtering system, 
contact layers can be deposited on the 
front and rear of the Si wafers without the 
need to turn the wafers between coating 
processes and without vacuum 
interruption. Annealing of sputtered layers 
is optionally integrated. Also, full area 
metal coatings, e.g. Ag can be deposited 
within the same system. 

Some details about the system: The 
GENERIS PVD system features a transport 
system out of vacuum – there is no particle 
generation and substrate heating is possible.

All vacuum chambers are made out of 
stainless steel – this leads to an excellent 
vacuum performance with a higher heating 
temperature. The built in rotatable 
sputtering magnetrons provide highest 
target utilisation. 

Furthermore, the GENERIS PVD system 
offers reduced manufacturing costs and the 
high uptime offers a higher machine 
performance and leads to reduced cell 
cost. The GENERIS PVD system with a 
modular chamber setup provides a 
throughput range from 2600 wph up to 
5200 wph.

PES: We would love to hear about other 
applications, PERC for example.

SR: We brought a new texturing process to 
machine multicrystalline solar wafers to 
production readiness. Diamond wire sawing 
is significantly cheaper since it is faster and 
reduces the waste of silicon. The 

environmentally friendly sawing process is 
extremely faster compared to the standard 
slurry cutting processes. This increases 
production output significantly and 
maximises machine capacity. The market 
for multicrystalline solar wafers is expected 
to continue to rise next year, with a growing 
proportion of wafers processed using 
diamond wire saws. 

This new innovative manufacturing process 
from SINGULUS TECHNOLOGIES AG, 
incorporates two distinct steps developed 
in-house: the use of new additives and 
ozone for post-cleaning resulting in the best 
cost-effective method on same footprint as 
the former standard texturing systems. The 
texturing of solar wafers is a manufacturing 
step that has an influence on the efficiency 
of the solar cell. The innovative LINEX inline 
processing system for wet-chemical surface 
treatment is equipped with the new 
combined process, thereby saving costs 
significantly and improving cell performance. 

The SINGULUS TECHNOLOGIES LINEX 
system combines an advanced 
transportation system and sustainable/ 
innovative processing modules with proven 
and efficient chemical treatment.

In addition to proven processes, the focus 
is on new applications such as Inline 
Alkaline Texture for Mono-PREC single side 
process, polish etching, and ozone 
applications. The highly integrated design, 
high throughput, high availability and low 
breakage rates make LINEX very attractive 
for solar cell manufacturers worldwide. 

The LINEX DW Texture is a modular tool 
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based on an inline platform that supports 
easy integration into existing production 
lines cells without any additional facility 
requirement. The system is available in two 
versions - 5 or 10 lanes. This inline tool 
moves the wafers in 5 or 10 parallel tracks 
and has a rated throughput of 4200 to 
9000 wafers per hour, with a breakage rate 
of <0.05%. 

PES: Speaking from a global standpoint, 
which geographical regions do you want 
to move in to?

SR: The market research firm Bloomberg 
New Energy Finance (BNEF) predicted 
similar installation figures for the global 
total market. According to their forecast, 
global photovoltaics installations will reach 
at least 107 GW in 2018. The BNEF forecast 
shows China again dominating the trend by 
adding capacity of between 47 and 65 GW 
in 2018. Furthermore, regions such as Latin 
America, the Middle East and Africa make 
up a measurable share of the total volume. 

PES: Looking to 2018 and beyond, what 
trends and/or changes are you 
anticipating in and why?

SR: The Solar market will be our key market 
for the future as well. The core 
competences of SINGULUS 
TECHNOLOGIES AG lie in the areas of 
vacuum coating technology, wet-chemical 
processes, surface technology and thermal 
process technologies. We combine the 
corresponding process technology with 
innovative solutions for production facilities. 
The company’s strategy is to use this 
expertise to increase our market share in 
existing markets and to transfer our 
expertise to additional markets and acquire 
new customers.

One of the clear aims for the near future is 
to make further in-roads into the solar 
market and maximise the potential offered 
by the renewable energy sector worldwide. 
By integrating our various process 
technologies and experience in the various 
cell technologies, we can offer efficient and 
cost-effective production processes for the 
new solar cell concepts. This means that 
SINGULUS TECHNOLOGIES AG has the 
technological foundation and the skills 
needed to play a key role as a global 
technology provider for the photovoltaic 
sector in the future.

We will continue to use and expand our core 
competences in the aforementioned surface 
treatment technologies in the semiconductor 
segment, and also apply them to production 
facilities for consumer goods and in 
particular, medical technology sector in a 
targeted manner in the future. We are 
working on testing further applications for 
these two new fields of activity so that it can 
address all available market opportunities in 
the best way possible.
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solutions for production facilities.’


