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China
SINGULUS MANUFACTURING  
GUANGZHOU LtD.
Tel. +86 20 34885010
frank@singulus.com.cn

France
SINGULUS TECHNOLOGIES
France S.A.R.L.
Tel. +33 3 893111-29 
singulus@club-internet.fr

Germany 
SINGULUS STANGL SOLAR GmBH
Tel. +49 8141 3600-0
stangl@singulus.de
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SINGULUS TECHNOLOGIES UK Ltd.
Tel. +44 1793 7842-00
brian.walsh@singulusuk.com

Italy
SINGULUS TECHNOLOGIES Italia S.r.l.
Tel. +39 071 79303-12
info@singulus.it

Latin America
SINGULUS TECHNOLOGIES
Latin America LtDa.
Tel. +55 1121 6524-10
rodolfo.mignone@singulus.com.br

Netherlands
SINGULUS MASTERING B.V.
Tel. +31 407 5014-00
info@singulus.nl

Singapore
SINGULUS TECHNOLOGIES
Asia Pacific PTE LtD.
Tel. +65 674 119-12
sales@singulus.com.sg

Spain
SINGULUS TECHNOLOGIES IBerica S.L.
Tel. +34 936 7500-25
singulus@singulusib.com

Taiwan
SINGULUS TECHNOLOGIES TaiWan LTD.
Tel. +886 2 274833-66
sales@singulus.com.tw

United States and Canada
SINGULUS TECHNOLOGIES Inc. 
Tel. +1 860 68380-00
sales@singulus.com

Headquarters
SINGULUS TECHNOLOGIES AG
Hanauer Landstrasse 103
D-63796 Kahl, Germany
Tel.	 +49 6188 440-0
Fax	 +49 6188 440-110
sales@singulus.de
www.singulus.de
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SMART SOLUTIONS  
for Crystalline Silicon Solar Cells
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SINGULUS TECHNOLOGIES — From Machine Supplier to System Provider

SINGULUS TECHNOLOGIES is the  
world market leader in manufacturing 
mass production equipment for Optical 
Discs CD/DVD/Blu-ray. Together with  
its subsidiary SINGULUS STANGL  
SOLAR the company has established  
itself as a provider of state-of-the-art 
manufacturing equipment for the  
photovoltaics market.

Various new products have been  
developed and made marketable by  
SINGULUS and SINGULUS STANGL  
SOLAR. The company’s target is to  
position itself at the forefront for the  
introduction of new system technologies 
with respect to silicon and thin film solar 
technology. 

The target is to position SINGULUS 
TECHNOLOGIES at the forefront for  
new process technologies and machine 
concepts in both the silicon and thin  
film solar area. In order to achieve  
this, SINGULUS is cooperating on a  
technologic basis with market leaders  
in these segments. That way the  
development of state-of-the-art photo- 
voltaic technologies is ensured in the 
next few years. 

The optimisation of interrelated disciplines 
will be a key characteristic for the  
business model in the future. With an  
integrated approach of process know-
how and plant engineering SINGULUS 
will enable solar cell manufacturers to 
produce cells cost-efficiently with  
highest cell performance on SINGULUS 
production machines. The international 
sales and service network supports  
customers by working closely together 
with them as partners.

Crystalline Silicon Solar Cells

SINGULUS TECHNOLOGIES Headquarters, Kahl/Main, Germany SINGULUS STANGL SOLAR, Fürstenfeldbruck, Germany
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SINGULUS SYSTEM BUSINESS

available as batch as well as inline  
concept, especially reducing the cost  
per cell following the cost pressures in 
the photovoltaics market. SOLARE  
provides a 30 MW or a 60 MW capacity 
of crystalline silicon cells.

SINGULUS offers the key-technology for 
a crystalline silicon solar cell production 
line with wet-chemical systems for saw 
damage edge and texturisation as well  
as phosphor silicon glass (PSG) removal 
from SINGULUS STANGL SOLAR, and 
the SINGULUS vacuum coating and  
wafer handling technology.

SINGULUS TECHNOLOGIES provides 
completely automated solutions for  
polysilicon etching as well as treatment  
of Si-wafers and -cells in standard and 
high-efficiency production lines and  
AR coating systems for both current and 
future PV cell production. With SOLARE, 
SINGULUS offers a production system 

SOLARE System for Batch Production of Crystalline Silicon Solar Cells

SOLARE System for Inline Production of Crystalline Silicon Solar Cells
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Automated Wafer Transfer and Buffer Station

WTH 3600-Series

  1	 Example Batch to Inline 1
  2	 Example Batch to Inline 2
  3/4	 Example Inline to Inline
  5	 Example Inline to Multiple Inline
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Extensive automation systems  
are essential for the economic  
production of solar cells and the 
necessary reduction of costs. 

SINGULUS offers fully automated 
wafer transfer and buffer stations 
for silicon wafers based photo- 
voltaic production lines. The  
modular concept (versatile basic 
platform) allows connecting  
different types of production lines 
from different vendors.

The system is able to cover batch 
and inline job floor concepts to  
optimize throughput. Multiple  
parallel incoming conveyors are 
possible. Clocked and continuous 
substrate flow is supported. 

A handling unit for transferring  
the wafers is build in the WTH 
3600-Series. Integrated breakage 
detection systems and camera 
based positioning systems  
guarantee the correct wafer  
transfer and positioning. Buffer 
stations consisting of rotation  
tables are storing the wafers in a 
customer specified carrier system.

The WTH 3600-Series can be  
configured as an input station  
with buffer, as an output station 
with buffer or as a transfer station 
with buffer. 

The input station picks up wafers 
from the integrated buffer and 
moves the wafers to the following 
system. The output station receives 
wafers from the output conveyor  
of the previous system and stores 
them into the integrated buffer. 
The transfer station takes wafers 
from the conveyors of the previous 
system and transfers them to the 
conveyors of the following system. 
Multiple parallel conveyors from 
the previous or following system 
can be served. The integrated 
breakage detection system and 
the camera based positioning  
system guarantees the correct  
wafer movement.

Main Features
_ Versatile basic platform, easily  
	 adaptable to the required function
_	Fully automated wafer transfer  
	 from previous to following system
_	Integrated buffers with costumer 
	 specified carriers
_	Multiple parallel conveyors are  
	 served
_	Indexed and continuous substrate  
	 flow is supported 
_	Wafer can be taken out or fed  
	 in from stack or cassette
_	Vision system for position  
	 detection, exact positioning and  
	 breakage detection 
_	Cost-conscious: systems are  
	 optimized and reduce to the  
	 core-requirements
_	Transfer capability:  
	 up to 3,600 wph
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Main Features
_	Patented wafer block cleaning
_	Proven, highly integrated design
_	High throughput up to 7,200 wph
_	Built for non-stop utilization:  

	 24/7, 360 days/year
_	High availability (uptime > 95 %)
_	Sophisticated pre-cleaning concept 	

	 for best process results and minimal 	
	 process times

_	Compliance with international safety  
	 regulations

Virtually all silicon based wafers are cut  
by wire saw technology. The SINGULUS 
STANGL SOLAR Pre-clean & Deglue  
system processes the wafers after being 
cut. This includes removal of slurry as  
well as degluing the wafers from their  
carrier beam.

The GERULUS system can be configured 
in a wide range to adapt to all kinds of 
slurry and glue types. To guarantee lowest 
possible water and surfactant consumption, 
the system can be equipped with a water 
& SiC recycling system.

  1	 Transport cart
  2	 Input buffer
  3	 Pre clean-bath
  4	D eglue chamber
  5	 Output buffer
  6	 Installation area
  7	�W aste water pump stations (optional)
  8	 Hot DI water station (optional)
  9	 Surfactant dosage 
10	D irt and pure water tanks 
11	 Centrifuge

Wafer Block Pre-Clean & Deglue System

GERULUS

32 5 11 4

11108
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GERULUS
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Batch-Type IPA-Free Wet Process Equipment

Main Features
_ �Proven, highly integrated design
_ �High throughput up to max. 1,500  

or 3,000 wph 
_ �High availability (uptime > 95 %)
_ �Low breakage rate (< 0.05 %)
_ �High flexibility in process sequence, 

wafer type, wafer size 
_ �Wafer thickness down to 150 µm 
_ �Internal automatic chemical bath  

management 
_ �Reproducible process results by  

complex process parameter control
_ �Network communication support
_ �Carrier tracking and data logging
_ �Compliance with international safety 

regulations

The SILEX systems achieves an output  
of up to 3,000 wph and is characterized 
by low scrap rates of less than 0.05 %  
as well as homogenous etching results. 
With a wafer thickness of around 150 µm 
the SINGULUS STANGL plant meets the 
current requirements of modern mass 
production in the silicon solar technology. 
The compact size as well as the modular 
design enable a space-saving and  
efficient integration of the machine into 
existing production lines.

The core of the modified SILEX system is 
a new IPA-free texturing process offering 
substantial cost advantages compared to 
traditional etching systems. This texturing 
process completely refrains from using 
flammable, volatile solvents such as  
Isopropanol (IPA) and enables a stable, 
wet-chemical texturing process for silicon 
wafers on the basis of commercialized 
additives. With the application of this  
alkaline texturing process the etching  
solution lifetime is tripled for the modified 
SILEX etching system with a shortening 
of the etching duration at the same time. 
Accordingly, the production costs for  
mono-crystalline silicon solar cells are 
substantially reduced. 

Today’s dominating solar cell concept  
is based on cells made from crystalline 
silicon. SINGULUS STANGL SOLAR  
provides complete automated dry-in/ 
dry-out solutions for wet treatment of  
Si-wafers in standard and high-efficiency 
cell lines. Batch-type working Wet Benches 
(WB-series) are the “workhorses” for 
cleaning and etching processes in Si-cell 
technology. 

The new generation of the SILEX  
machine is characterized by a multitude 
of advantages compared with traditional 
wet-chemical texturing systems: due to 
the lack of volatile, easily inflammable 
solvents the construction of the system as 
well as the process control are facilitated. 

The new texturing process provides  
extremely stable and reproducible  
processing results. In particular in terms 
of the achieved surface quality of the  
silicon cells, the etching machine meets 
the highest demands of the photovoltaics 
industry. Last but not least, the applied 
processing chemicals make the waste 
disposal of etching solutions easier  
compared to traditional systems.  
These factors are reflected in high cost 
efficiency of the new texturing process.

SILEX
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SILEX
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Inline Wet Process Equipment

LINEA

integrated wet process solutions for solar 
cell manufacturing lines.

The LINEA design is based on a newly 
developed sophisticated transport system 
and a special chemical flow system to 
process the wafers horizontally with a 
very low breakage rate and a high etching 
uniformity. SINGULUS STANGL SOLAR’s 
new system LINEA follows the trend  
towards handling solar wafers down  
to 150 µm.

Main Features
_	“Sunny Side” up – design has no  
	 mechanical front side contact which  
	 revents marks and shading through rollers
_	Full flow media treatment (“fluidized bed“)	
	 enables an optimal chemical exchange 	

Manufacturing lines of multicrystalline  
solar cells preferably apply acidic  
texturing processes on inline-working 
machines. PSG removal processes  
are running successfully in batch and  
inline-type equipment.

Additionally inline equipment permits  
single-side etching, applicable for  
edge isolation or side-selective surface 
treatment. LINEA wet line (WL-series) is  
a horizontal working process platform for 
cleaning and etching of crystalline solar 
cells. SINGULUS STANGL SOLAR’s inline  
etching system can be configured up  
to max. 1,700 or 3,400 wph (156 mm) 
which equals a production capacity of  
50 and 100 MW. LINEA completes the 
portfolio of SINGULUS STANGL SOLAR’s 

	 rate and excellent uniformity
_	Chain conveyor system for wafer transport
 	 is reducing impact load on wafers and has
 	 a self clearing ability of breakage
_	Single Side Emitter Etching increases  
	 efficency up to 0.2 % absolut
_	Strongly modular, highly integrated design
_	High availability (uptime > 95 %)
_	Low breakage rate (< 0.1 %)
_	Wafer thickness down to 150 µm
_	Up to 6 lanes with 156 mm/125 mm
	 wafers
_	�Homogeneous reproducible etching 

process by high volume chemical  
up- and downstream distribution  
system

_	High chemical exchange rate
_	Automatic chemical bath management
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LINEA
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SINGULAR

_	Efficient raw material consumption
_	Optimized for lowest cost of ownership
_	Integrated automatic loading/ 
	 unloading system 
_	Modular, highly integrated design
_	Short installation and ramp-up time
_	Small footprint

R&D with SINGULAR for high  
Efficiency Cells
The SINGULAR platform is applied at  
research centers and institutes in  
Europe, America and Asia in different 
configurations. The involved R&D teams 
take advantage of the flexibility of the 
SINGULAR to perform industry orientated 
R&D as well as to advanced application 
orientated basic research to further  
improve the efficiency of solar energy 
conversion. The target is to develop a 
sustainable energy supply based on  
solar resources. Therefore the focus is 
set on materials, components, processes 
and systems for photovoltaic electricity 
generation.

To reduce the costs of PV electricity,  
continuous improvements with respect to 
efficiency and manufacturing cost of PV 
modules are necessary. The innovative 
SINGULAR tool is based on static  
inline production, which combines the 
advantages of in-line substrate transport 
and static processing. It allows the  
coating of complex layer systems, such 
as layer stacks or gradients consisting  
of different materials. The process  
variability, the small tool footprint and 
high reliability guarantee high cell  
efficiencies, excellent total cost of  
ownership and high uptime. The key  
feature of the machine is the ICP-PECVD 
technology. The inductively coupled  
plasma (ICP) excitation allows ideal  
control of film composition and density  
at high deposition rates. The cells  
produced with SINGULAR achieve  
excellent efficiencies.

Main Features
For cells 125 x 125 mm and 156 x 156 mm
_ �Output 1,500 wph, 3,000 wph or  

4,500 wph
_	High uptime due to inline chamber 		
	 cleaning

The SINGULAR PECVD coating system 
meets the demands for both current and 
future PV cell production. The SINGULAR 
is a fully automated inline system  
consisting of independent modules.

SINGULAR is an ICP-PECVD coating  
tool for crystalline silicon solar cells 
which is used for the mass production  
of silicon solar cells. In addition to that, 
SINGULAR is applied more and more  
for the development of PECVD coatings 
for high efficiency solar cells following 
conventional and new cell concepts.  
SINGULAR is a modular tool, consisting 
of several vacuum chambers which can 
be customized.

This high flexibility allows developing  
new manufacturing processes for cell  
efficiencies above 20 % on a proven  
production platform.

This guarantees a fast and easy transfer 
to production.

Static Inline Tool for High Uptime ICP-PECVD Anti Reflection Coatings
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SINGULAR

Three SINGULAR

Two SINGULAR

One SINGULAR

_ �Up to 4,500 wph as  
net output capacity

_ �Up to 3,000 wph as 
net output capacity

_ �Capacity up to 1,500 wph  
depending on technical  
equipment


