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Get rid of thin film…….. 

 
Grenzebach introduces a new laser edge deletion system for thin film 
modules to enhance their thin film portfolio. 
 
Introducing Grenzebach: 
 
With five plants in three continents, over 1500 employees and a global customer 
base, Grenzebach is one of the leading manufacturers of line equipment for the 
production of flat and float glass, supplying front and back ends for thin film lines 
covering  all technologies (a-Si/µc-Si; CIGS and CdTe). In addition to flat glass 
equipment Grenzebach is also a key supplier to the building industry. Turnkey lines 
for Gypsum plasterboard, automation equipment for cement fiber boards, acoustic 
tiles and insulation material are all part of the building materials portfolio. In the wood 
industry Grenzebach is well known for its high speed veneer slicing machinery and 
highly sophisticated drying systems. A recent addition to the group, Grenzebach 
Algoscan provides surface inspection systems for optical quality assessment and 
process inspection in the production of web or rotating materials. Professional PLC 
and MES systems complete Grenzebach’s operations in strategic markets where the 
customer is always the main focus of company activities. 
 
Motivation: 
 
Recognizing the increasing market potential for laser edge deletion systems in the 
thin film industry, Grenzebach expanded its product portfolio with a new innovative 
laser edge deletion system.  
Most edge deletion systems are based on sand blasting or grinding systems. 
The Grenzebach system offers in the first instance, a practical solution, avoiding the 
problems of dust in the cabin and the resulting cleaning and recycling of 
consumables like sand and toxic materials which give the entire application a bad 
taste. The industry is constantly seeking alternatives to provide a secure module for 
the consumer and a healthy and safe workplace for the operators. 
 
Grenzebach’s new laser edge deletion system covers all above mentioned thin film 
technologies. Throughout their market research Grenzebach focused on a solution 
enabling an excellent ablation of practically all thin film layers and obtaining the 
requested resistivity. The mandatory machine safety and MAC – values ( ) have also 
been taken into account. 



 

 
PVSEC Valencia/Spain exhibition: 
 
At the upcoming PVSEC in Valencia, Grenzebach will display their new laser edge 
deletion system in a technology circle. The technology circle will include robotic 
solutions with non contact gripper application, a cassette shuttle with a cable free 
energy supply as well as an Algoscan surface inspection system. In addition there 
will be a new Ultrasonic welding system on display to demonstrate new technologies 
for a JBOX mounting application and rail bonding system. 
 
 
Basic information concerning Grenzebach’s Laser Edge Deletion System: 
 
During the concept phase the focus of the R&D engineers was concentrated on the 
flexibility of the size range and the reduction of floor space.  
For these reasons the system was designed with a vertical conveying system that 
guides the substrate in lengthwise through the LED system. The laser head is 
mounted on a vertical running linear axis that moves up and down for the short edge 
ablation. The ablated thin film material is absorbed by a vacuum system on the 
opposite side of the laser head and moves synchronously with the laser head axis. 
The vacuum system comprises all necessary filter systems and efficient vacuum 
energy resulting in a healthy and safe work environment for the operator. The totally 
enclosed housing for the system is to Laser class 1 standard ensuring complete 
safety during the ablating process.  
 
It is a matter of fact that thin film lines have different cycle times, sizes and thin film 
technologies. Grenzebach is able to demonstrate customized solutions for these 
varying requirements. 
 
Grenzebach’s selection of ROFIN as an experienced supplier for the laser sources 
was carefully considered. They offer a variety of laser sources from 200W up to 
1000W and fundamental know-how based on more than 35 years experience in this 
field. ROFIN is also a company with a global presence. The varying laser power 
facilitates customized solutions for different cycle time requirements. Using a thin film 
production line with less output and inexpensive low power laser will provide an 
identical result as that of a high speed line and a high performance laser. However, 
high end laser sources can be split into two laser beams to serve two laser edge 
deletion systems at one time. This method has a major impact in reducing costs. 
 
 
ROFIN’s Laser source: 
 
For electrical isolation and hermetic sealing of the module, the complete removal of 
all layers from the edges of fully processed thin film solar cells on glass substrates is 
imperative. In order to meet production requirements of a typical 40 MW p.a. 
manufacturing plant, removal rates have to be in the range of 10-50 cm²/s. Here, the 
laser challenges conventional techniques, like sand blasting and grinding. Since 
standard TEM00-lasers (like Nd: Vanadate lasers used for scribing) do not provide 
sufficient ablation rates for this application, especially developed high-power qs-
lasers are applied. 
  



 

 
Some details concerning the Laser edge deletion system 
 
The process of the laser edge deletion system starts with a vertical conveyor driven 
by belts. The vertical orientation offers two advantages. Firstly, to run the substrate 
without any alignment because the substrate edge runs on a timing belt and provides 
an ideal reference edge for the horizontal edge deletion. The second benefit is the 
limited space required for a large scale substrate. Here, Grenzebach uses the height 
of the building instead of floor area.  
The two face-to-face and vertically oriented linear systems carry the vacuum system 
on the front side and the laser head on the back side. The Nd:YAG q-switched - laser 
source is located outside of the LED system. The connection of the laser source and 
the LED system is achieved through an optical fiber cable which transmits the diode 
pumped solid-state laser into the collimating system inside the LED cabin. From there 
the laser beam is switched into a Galvo – scanner and is subsequently corrected by a 
flat field lens. The laser beam passes through the substrate and impacts the other 
side of the very first layer like Molybdenum or the TCO. This method achieves 
optimal results in terms of ablating the different coatings because only the first layer 
is heated and as a result the other layers are blasted away towards the vacuum 
system. The pulsed laser beam itself has a size of a square which is position 
controlled by the Galvo scanner.  
Typical ablation widths are between 0.7 and 1.5 mm at processing speeds of up to 
4000 mm/s. As the nature of the process is a shot by shot application the square spot 
geometry has the advantage, that the overlapping of several pulses is constant 
across the processing direction. Processing with square homogeneous spots from 
square fibers allows the system to optimize removal applications. Overlapping of 
pulses is realized by the displacement of subsequent pulses by less than one spot 
width. Square pulses have the advantage that the overlap is constant from the center 
of the spot to the edge. Efficient and homogeneous removal results are thus easily 
achieved. 
 
On the top side axis the vacuum system is equipped with a stainless steel nozzle 
located very close to the substrate and directing a perfect stream of suction air 
towards the filter system. The filter system is divided into three sections. An 
automatically cleaned coarse filter removes almost 95% of the particles ablated by 
the LED system. The second filter contains a HEPA filter and removes at least 
99.97% of airborne particles with a minimum size of 0.3 micrometers (µm) in 
diameter. Last but not least an activated carbon filter eliminates gaseous substances. 
The exchange of the coarse filter bag is contamination free and the operator is 
prompted to exchange the filter when required. 
 
The entire system has a housing satisfying laser class 1 requirements. Conveyor 
entrance and exit are monitored by a load lock to keep the environment clean and 
locked. As an option, Grenzebach offers a process monitoring camera system which 
visualizes the LED system inside, on the operating desk. 
 
The system PLC offers interfaces with the line control system and also to the MES 
system. Grenzebach’s HMI software PCPANEL2 offers a user friendly operating 
interface for the LED system. Parameters like ablation width, laser power and pulse 
overlap are stored in different programs. The operator can select different recipes for 
different products. Diagnostic messages facilitate operator troubleshooting. Remote 



 

access is of course part of the control system and allows our worldwide 
operating service team to access the system and provide direct support. 
 
Future Options: 
 
For future applications Grenzebach is also concentrating on a laser solution for the 
side edge deletion specifically for CIGS and CdTe customers who need to have a 
clean side edge for a frameless thin film module. This option is offered only in 
combination with the laser edge deletion system and with a particular substrate edge. 
As an additional option the customer can select a look-ahead camera system which 
continuously tracks the ablation along the glass edge. 
 
Market: 
Grenzebach focuses on a wide range of customers with different cycle time criteria 
and different thin film technologies located around the world. This automation 
specialist is also able to provide customized solutions for special applications. High 
quality machinery, low cost of ownership and a worldwide operating service team are 
key elements in  Grenzebach’s philosophy of fostering close customer relationships. 
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Further information: 
Grenzebach Maschinenbau GmbH,  
Asbach-Bäumenheim,  
Germany 
Tel: +49 906 982-2000 
Fax: +49 906 982-2108 
E-mail: info@grenzebach.com 
Web: www.grenzebach.com 
 
Worldwide contacts: 
 
Germany:  
Grenzebach BSH GmbH (Tel: +49 6621 81-3000) 
Grenzebach Automation GmbH (Tel: +49 721 95240-0) 
Grenzebach Algoscan GmbH (Tel: +49 89 748558-0) 
LJU Automatisierungstechnik GmbH (Tel: +49 33201 414-16) 
 
USA: Grenzebach Corporation (Tel: +1 770 253-4980) 
 
China: Grenzebach Machinery (Shanghai) Ltd (Tel: + 86 21 6126-8000) 
Taiwan: Grenzebach Machinery Taiwan Ltd. (Tel: +886 4 23289158-100) 
India: Grenzebach Machinery (India) Pvt.Ltd. (e-mail: +91 20 252-86012) 
 
Italy: Grenzebach Machinery S.r.L (Tel: +39 348 6042740) 
 
Russia: Grenzebach Mashtech Ltd. (Tel: +7 495 626-5881) 


