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Openair-Plasma: Versatile and reliable solution for the 

electronics industry 

 
Treating surfaces with plasma is a standard process in today's electronics industry and much 
appreciated by many innovative industry leaders. But potential users might not be aware that 
this umbrella term covers two different processes. Vacuum plasma treatment and 
atmospheric-pressure plasma treatment are both based on the same technology, but the 
areas of application are quite different. Most electronics manufacturers associate the term 
plasma with the use of vacuum plasma, which is very much embedded in front-end and back-
end applications. The process of atmospheric-pressure plasma, also known as Openair-
Plasma, has been used for more than 20 years in a wide variety of applications. These range 
from leadframe to box building. The diagram below illustrates the different applications of the 
two processes. Openair-Plasma has significant advantages due to its selectivity, inline 
capability and the resulting speed of surface treatment.  

Even small and medium-sized electronic manufacturers can benefit from this technology as it 
can be built in into their existing production lines. 

 
 

Picture 1: Applications of Vacuum- and Openair-Plasma in electronics production 

 

The advantages of atmospheric-pressure plasma pretreatment for the electronics industry are obvious: 

the Openair-Plasma generated in a plasma jet can be applied with accuracy and selectivity to a wide 

variety of components and geometries. This technology removes gently and reliably release agents and 

additives from surfaces. The process is based on specific jets that work with a very low, safe zero 

voltage input and thus do not affect components and layouts. After the ultra-fine cleaning, plasma 

activation of the surface can follow, which improves the later adhesion of e.g. paints. Furthermore, the 

PlasmaPlus process can apply a functional nanocoating to the surface. The use of Openair-Plasma thus is 

particularly well suited for applications in component manufacturing in which special surface properties 

are crucial for further processing, for example in printed circuit board production, conformal coating or in 

display and component manufacturing. 

 

Major corporations have been using this technology successfully for years because they recognized its 

advantages early on. Openair-Plasma treatment is a cost-efficient and production-safe process that is 

used in a variety of applications within electronics manufacturing. Very few customers talk about it 

publicly because plasma treatment gives them significant advantages over their competitors. For this 

reason, Openair-Plasma technology has the reputation of a mysterious process that seems to be only 

applicable for large series production. But this is not the case, because plasma applications can also be 

used efficiently for small and medium-sized production series. The entire process is easily integrated and 

controlled.  
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Large OEM’s will only implement a process step if that process step can be guaranteed for each and 

every component. This requirement is met by Plasmatreat's various process control modules. Valuable 

information is collected on the use of the plasma process and the individual parameters as well as on the 

condition of the jet head and, in the case of rotary jets, on the condition of the motor and the bearings. 

In addition, the output of the generator is continuously monitored and fluctuations in the mains voltage 

are corrected if necessary. All parameters are monitored and make the process transparent. Thanks to 

this process control, customers are always able to understand exactly what, how, where and when the 

assembly is being processed in the plasma system. This ensures traceability at all levels. 

 

Increasing packing densities on printed circuit boards and the resulting growing miniaturization, require 

to rethink surface treatment, because the demands on electronics will continue to grow. Particularly in 

the case of miniaturization, the risk of short circuits must be minimized, which brings surface cleaning 

into focus. This involves micro-cleaning of contact surfaces, such as the bond pad before wire bonding or 

the ultra-fine cleaning of glass surfaces in display assembly. This is used in the production of 

components and LEDs. Even the slightest organic impurities impair the quality of metallic compounds 

and thus also the function and service life of the component. Therefore, the removal of oxide layers on 

metal surfaces is a typical application in the field of surface cleaning.  

 

Furthermore, activation by plasma is an important process, as surfaces are stimulated to form more 

stable bonds with other materials. Thus, conformal coating lacquers and casting compounds can form a 

very stable bond with the respective surfaces. For this reason, there is a growing demand for Openair-

Plasma for the preparation of protective coatings. But in general, the application of conformal coating 

materials has many variables that can affect the final quality. Typical problems are bubbles, orange peel, 

wetting, uneven coatings and delamination. Openair-Plasma can serve as a reliable tool to help prevent 

all of these potential defects and widen the process window for coatings in general. 

 

 
Picture 2: Delamination without Openair-Plasma application 
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Picture 3: No delamination with Openair-Plasma application 

 

Similar requirements apply prior to the sealing of connectors and sensors. These components will often 

be exposed to harsh conditions and must therefore be hermetically sealed by the encapsulation or 

potting material. Due to the specially developed plasma jet and the selective use through the precise 

positioning process, plasma activation ensures a strong bond between the different materials without 

affecting the already mounted components. 

 

There are also applications in pre-stage processes, such as the AntiCorr corrosion protection coating. By 

applying this coating to silver-plated or copper-plated LED lead frames, they are protected and thus 

corrosion is prevented. Before the introduction of this PlasmaPlus coating, LED manufacturers had to use 

nickel-gold, gold or nickel-gold-palladium coated lead frames. These surface coatings are no longer 

necessary due to plasma processing and can reduce both manufacturing costs and production time. 

 

 
Picture 4: Plasma-coated surfaces in LED production 
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Picture 5: Openair-Plasma application in LED production 

 

Another application process in the LED field is the prevention of epoxy bleeding. The bleeding of epoxy 

resins from the adhesives used is a phenomenon well known in the industry. The bleeding substance is 

often clear and colorless and surrounds the attach. The epoxy bleed out has a negative effect on the 

following steps in LED manufacturing, such as wire bonding. Typically, bleeding epoxy is removed in a 

vacuum plasma process. However, this process step can be avoided since barrier coating applied in 

advance using Openair-Plasma will prevent the bleeding. 

  

Even MSD (moisture sensitive devices) can be pretreated with Openair-Plasma to save costs for 

electronics manufacturers. Special handling or storage is no longer necessary leading to cost reductions. 

With a PlasmaPlus coating in the production process these components can be classified in a lower MSL 

(moisture sensitive level) classification. The ability for component manufacturers to bring their 

components to lower MSL offers great added value, as some electronics manufacturers require that only 

components up to a certain MSL can be used. 

 

Openair-Plasma has proven its effectiveness in electronics manufacturing. Especially the treatment of 

individual areas can replace processes such as surface cleaning with chemical cleaning media in a cost-

efficient way. Plasma systems can be integrated into existing production lines both inline and as a stand-

alone solution, with a concomitant reduction in environmentally harmful products such as chemical 

cleaning agents. Openair-Plasma will not remain a secretive process as new applications are added 

almost daily. 

 

***** 

 

 

Plasma technology offers almost unlimited possibilities for safe and reproducible processes. Expensive 

and environmentally harmful processes can be replaced in most areas. In fact, the potential of plasma 

applications goes far beyond this: completely new material compounds and processes are only made 

possible by plasma treatment. The results are high-quality surfaces and materials with specific 

properties for innovative products and technologies of tomorrow. 
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As the world's leading experts in atmospheric surface pretreatment, we use all our experience and 

inventiveness to implement simple, effective and resource-saving plasma processes in all possible 

application areas. 
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About Plasmatreat 

Plasmatreat is the worldwide market leader in Atmospheric plasma applications for cleaning and 

activation of all kind of surfaces. You can find the Openair-Plasma® applications in automated production 

lines in almost any type of industry. Plasmatreat has production centers in Germany (headquarter), USA, 

Canada and China and has more than 30 subsidiaries and partners around the world. 

More information: www.plasmatreat.com  
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