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Abstract:  This Paper highlights the difficulties of combining two vital functional requirements, 

cleaning and static control, for the SMT industry and will outline the novel approaches taken to 

overcome these difficulties. 

INTRODUCTION 

The electronic assembly industry is well established, highly automated and focused on best practice.  

A key driver in this sector is to have Zero Defects – Zero rework.  This is particularly the case for high 

reliability assemblies for automotive, aerospace and medical applications.  In these applications it is 

not only the cost of failures found in the manufacturing industry which are important but 

increasingly the potential cost and impact of latent failures which do not appear until the assembly is 

in use. 

CHALLENGES 

In the SMT process there are two major causes of defects namely particles on the boards before 

solder paste print and static damage to sensitive components.  Particles on the board going into 

solder paste print can get incorporated into the solder paste causing poor wetting of the paste on 

the pad.  While 3D SPI may detect this type of defect, it then requires the board to be removed from 

the automatic line for rework, having the solder paste cleaned off before the board is reintroduced 

to production.  Particles in the paste which have not disrupted the print pattern can vaporise during 

the reflow process causing “tombstoning” of components which results either in manual rework or  

the whole assembly being scrapped.  For many years Teknek’s SMT contact cleaner has been the 

industry’s default choice for cleaning particles from the PCB immediately before solder paste print 

and by using it assemblers have seen their defect level reduce significantly.   

Static discharges onto the assembly during manufacture can cause catastrophic failure, such as 

blowing a component or fine track, which can be identified at final test.  Identifying a failure at this 

point generally means that the assembly has to be scrapped.  More problematic are the latent 

failures where electrical overstress caused by static has partially degraded the assembly. While it 

meets the design performance standards at final test it then fails after a period in the field which is 

much shorter than the expected lifetime of the product. 

The key issue  is that the constant rolling contact of the elastomer cleaning rollers with the PCB 

surface in the Teknek machine and the interaction between the cleaning roller and the adhesive roll 

result in significant levels of static charge being generated both within the machine and on the 

board.  The challenge is to develop a SMT cleaner which is compliant with ANSI/ESD S20.20. 

This standard sets out a range of requirements which must be met to have a compliant process and 

Teknek have used these requirements as the foundation for an innovative approach to developing 

their new SMT cleaner to provide its renowned high cleaning efficiency while being compliant with 

ANSI/ESD S20.20. 



SOLUTIONS 

Firstly,  the key to good static control is effective grounding.  The standard specifies that the 

resistance to ground should be less than 1ohm impedance when tested in accordance with ANSI/ESD 

S6.1. This is difficult to achieve in contact cleaning equipment.  Teknek has developed a novel 

approach to achieve this 

A more problematic issue is the potential for generating static charge through triboelectrification.  

The level of charge generated by the contact and separation of two materials is proportional to the 

distance between them in the Triboelectric series.  Traditional contact cleaning rollers are made of 

silicone rubber which is highly electronegative when compared with the printed circuit boards being 

cleaned.  The rubber cleaning roller also has rolling contact with the adhesive roll used to capture 

the contamination.  This generates even more static charge.  Teknek has used its knowledge of 

chemistry to formulate a new Nanocleen™ cleaning roller which significantly reduces the 

triboelectric gap between it and the PCB as well as between it and the adhesive roll significantly 

reducing the static generation Other factors affecting tribocharging are the contact pressure and 

speed.  By using careful pressure management together with lightweight roller construction the 

contact pressure can be significantly reduced.  While operational speed is to suit the customers 

process, the potential for speed mismatch between the product and the equipment is minimized,  

limiting friction. These measures result in a major reduction in static charges generated. 

The standard requires elimination of all non-essential insulators. However, the  adhesive roll used in 

contact cleaning equipment is an essential insulator due to its plastic core. Moreover due to its 

location, less than 300mm from the PCB it requires an electric field of less than 125V when 

measured with a standard field meter to be compliant with ANSI/ESD S20.20.. Here again Teknek 

have developed special adhesives and base materials, such that the field generated by these special 

range of adhesive rolls used with Nanocleen™ is less than 100V. 

When considered together each of these steps has significantly reduced the static environment 

around the SMT cleaning equipment as shown in the table below which details the static 

environment in the a traditional SMT contact cleaner and that found in the Teknek SMT 2017 which 

incorporates all the improvements. 

TEST POSITION TRADITIONAL (V) NEW SMT 2017 (V) 

Elastomer roller at machine entry 3000 10 

Elastomer roller at machine exit 3000 10 

Adhesive roll at machine entry 4500 90 

Adhesive roll at machine exit 4300 80 

Static field strength on traditional and new machines 

SUMMARY 

Guided by the requirements of ANSI/ESD S20.20 and using innovative design combined with new 

materials Teknek has been able to develop machines which fully complies with ANSI/ESD S20.20 as 

required by major SMT companies without compromising the efficiency of the cleaning process.  This 

equipment combines the benefits of static control and efficient cleaning to significantly reduce 

defects and increase productivity. 


