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Tim Maas – Total ESD solutions

→28 years experience in EMC/ ESD control

→Member of the Dutch EMC/ ESD association

→Member of ANSI ESD Association

→Chairman Dutch standardisation committee NEN-NEC-TC101 (IEC)

→ANSI certified ESD Control Program Manager

→ANSI certified ESD Specialist

→ Total ESD solutions is an 

     ISO 9001 / ANSI Certified Product Qualification Laboratory



Part 1 Introduction

Electrostatics - basics

Electrostatics in our daily life



Electrostatic charge – basics

Thales of Miletus
~625 to ~546 BC

Ancient Greek:
Amber  = Elektron
Friction = Tribos

Tribo electric effect



Electrostatic charge – basics
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Electrostatic charge - basics

Source: Tribo electric series (link)

Source: Tribo electric series (link)

https://www.alphalabinc.com/triboelectric-series/?srsltid=AfmBOopbBO73Vi47VmBSwRrXYcbM7xVyDd2LLT7FrxYiPA0pty-6Mn2o
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Electrostatic discharge -basics



Electrostatic charge - basics



Electrostatic charge - basics



Electrostatics in our daily life 



Electrostatics in our daily life 



Part 2 ESD safety on accelerators



Electrostatic (dis)charge in your work environment



What’s your body voltage?

Demonstration using the IONA TECH armband

www.iona.tech



Field induction risks: Seeing is believing…

Demonstration using Charge Plate Monitor
Keyence SK-H050



Why does ESD prevention matter? 



Time (s)

Charge (Q) in Coulomb

Rhuman skin = 1500 Ω2

Chuman = 150 pF2 → RC time constant = 225 ns (too rapid discharge (Damage possible!))

R glove = 1 GΩ → RC = 200 ms is still less than human response (OK)
R glove = 10 GΩ → RC = 2 s  takes more time than human response (risk!)

Source 1: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456887/
Source 2: ANSI ESDA-JEDEC JS-001

Q(t) = Q(0) * (1- e(-t/RC)) Human response time ~ 250 ms1

200 
ms

Why does ESD prevention matter? 

Use ESD gloves during service to control contact resistance

Q(0)1

225 ns

Q(0)2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456887/


Personal ESD protective measures - Wrist straps



Personal ESD protective measures – Footwear



Personal ESD protective measures - Garments



Take aways

→ Electrostatic charge mainly occurs through friction (electron displacement)

→ Electrostatic discharge occurs visibly and invisible → it is always present!

→ The impact of ESD may be delayed (latent damage risk)

→When you are charged, you emit electrostatics fields → field induction risk!

→ Use appropriate ESD safe PPE and be aware of the electrocution risk!



Thank you for your attention!
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