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Electrostatic Discharge (ESD) has a dramatic impact on the shop floor. 

By Gordon McAlpine, Production Manage, Dynamic EMS. 

  

Electrostatic discharge (ESD) is the sudden flow of electricity between two electrically charged objects 

caused by contact, an electrical short, or dielectric breakdown. A build-up of static electricity can be 

caused by tribocharging or by electrostatic induction. 

  

It has a dramatic impact on the shop floor.  Sometimes these impacts can be blatantly obvious, like 

igniting solvents, and in other occasions, they can be less obvious, like dust build up, coating problems, 

and components jumping out of tape and reel. Then there can be the scenario of ‘ESD sales by fear’, 

where the ESD experts will make you believe that you need an ESD wrist strap to ground you whilst 

you use your mobile phone. It can go from one extreme to the other when discussing ESD. 

  

This is how we keep on top of ESD 

  

ESD is a concern in the Electronic Manufacturing Service (EMS) 

environment, but in manufacturing it’s more to do with the 

environment than ESD alone. 

 

Studies show that low humidity can impact product throughput.  This 

isn’t surprising when you consider the drying effects of low humidity, 

and leads us on to consider the possible link between humidity and 

ESD. 

  

Static electricity is an issue in a variety of environments. One of the earliest examples of wrist straps for 

example, was during the Second World War where operators mixing explosive materials were earthed. 

 

In the manufacturing environment, the biggest risk of static charge comes from people.   To take 

precautionary steps, machinery should be wired correctly and earthed, as should benches.  You should 

consider every person to be a mobile static generator.  Their movement, no matter how slight, will 

generate static electricity, with walking around the shop floor generating the highest degree. 



  

Of course, there are mitigating factors that aid or diminish static charges through dissipation:  

• 1 megohm current limiting resistor straps 

• Static mats and benches earthed through a resistor 

• Humidity. Levels of 50%RH and above have been found to 

reduce the risk of static build up in people 

And the opposite is true when static levels are lower, with increased 

dust levels causing blocked placement nozzles, drying out of solvents, lubricants and oils. In electronics 

manufacturing we can see 0402 chip resistors start to jump out of reel pockets at 35%RH, solder paste 

viscosity increases due to drying out, which also increases the risk of blocked apertures in stencils, so 

it’s easy to see the impact of static electricity and humidity on product throughput. 

  

Most ESD testing involves specialist equipment which gives you a pass or fail, and of course this type of 

testing is valuable. However, investigating or even just daily monitoring can be cumbersome, especially 

in a high-paced, high mix/low volume modern facility .We needed to find a quick and simple way of 

monitoring our ESD protection systems. 

  

If you accept that the largest contributors to ESD are humidity and people, such as a shop floor machine 

operator, then measuring and recording humidity can be easy.  What you now need to establish is at 

what the humidity level is within our environment and do we have an issue? 

  

How: We used an LCD display. This high impedance component works on very low energy like static. 

  

What to measure:  

1. Earthing of machines and benches 

2. Board storage areas 

3. Wrist straps 

4. Anywhere a person touches or carries a PCBA 

The human body model charging force to the LCD display  

 

When a person moves, they build up static charges.  The charge decay/drain is dependent on whether 

there is a connection (drain source) to earth, in most cases this drain source is either through wrist straps 



(when sitting etc.) or heel straps (when walking).  

  

High humidity drains the charge, at 50%RH, so for example it is 

difficult to generate static, as these types of current drain paths 

have high resistance which limits the current flow, and slows the 

decay time, safely discharging the potential damaging charges to 

earth. These connections are classified as soft earths. 

  

Soft earth connections decay the charge in a slow controlled manner.   Hard earths on the other hand, 

(where the connection is a direct low resistance path to earth), discharge the charges instantly, which 

causes the thermal damage (melts the aluminium traces of the silicone devices) to semiconductors, as the 

unrestricted instantaneous current is very high. 

 

 

 

Static charge powers the LCD display resulting in random display characters to show.  

  

At low humidity <45%RH, the display can show whether there is 

static charge build up, or if there are weaknesses in the electrical 

earthing within the facility.   If the charges cannot be drained to 

earth, the charge will remain where it will continue to build up 

and the display bars will show in the display. 

  

At <45%RH, this chart shows the typical display bar segments visibility dependant on the 

integrity of the electrical earthing. 

 

At 50%RH, it is very difficult to generate static charges, although bad earthing will still show up in the 

display, even at high humidity. 

  

We hope that you’ve enjoyed reading about how we tackle ESD at Dynamic EMS, but should this 

insight have stemmed any questions, please don’t hesitate to reach out to talk to resident expert, Gordon 

McAlpine, our Production Manager, http://dynamic-ems.com/wp-content/uploads/2019/06/DYN-

Bios_GordonMc.pdf. 

  

 

https://buzzword-tech.us16.list-manage.com/track/click?u=8c1550c8ff9d70cb3872ac125&id=672c76bee9&e=1f0d25fc95
https://buzzword-tech.us16.list-manage.com/track/click?u=8c1550c8ff9d70cb3872ac125&id=672c76bee9&e=1f0d25fc95


 

About Dynamic EMS 

  

At Dynamic EMS, we understand that no two-electronic equipment manufacturing customers are the 

same.  Their products, their supply chains, and their markets all differ, which is why Dynamic EMS 

offer a tailor-made, customised electronics manufacturing services, to customers with complex, highly-

diversified business. 

  

From design to distribution, we enable our customers to be more competitive by bringing innovative 

solutions to market faster with a commitment to quality in everything we do.  Dynamic EMS – Your 

Product Solutions Architect. 

  

Enabling Market Solutions for all technology companies. 

  

Find out more about Dynamic, www.dynamic-ems.com. 

  

Follow us on LinkedIn, Twitter and YouTube 
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