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Introduction 

What is special about a cleanroom?

Effects of static charge 

Microcontamination

Static electricity in cleanrooms
Lawrence B. Levit Ph.D.

Figure 1. Dust electrostatically bonded to a television screen
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Physical damage 

Interference with automation 

systems

Figure 2. A waveform captured on an antenna near a small electrostatic discharge

Figure 3a, Figure 3b

“The effect of static charge on powders is of great 

significance. When the product is in the form of a powder,  

it is often seen to stick to the walls of a container. Trying  

to shake out the powder or to blow it out is most often 

fruitless. The powder adheres to the walls of the vessel 

tenaciously and cannot be removed. This is referred to as 

electrostatic bonding. The only way to avoid this issue is 

through electrostatic charge control.”
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Generating static charge 

P-Type Silicon

Human Hands (if very dry)Glass
Human Hair

Nylon
Wool
Fur

Lead
Silk

Aluminum
Paper

Cotton
Steel (neutral)
Hard Rubber

Nickel, Copper
Brass, Silver

Gold, Platinum
Polyester
Styrene (Styrofoam)

Saran Wrap
Polyurethane

Polyethylene (scotch tape)
Polypropylene Vinyl (PVC)

Silicon
Teflon

MORE 

POSITIVE

MORE

NEGATIVE

Figure 4 Triboelectric series
Figure 5. Tweezers with dissipative tips. 
Photograph courtesy of TDI, Inc.
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Elements of a static charge  
control program

The global grounding issue

Personnel grounding 

Hardware grounding 

Figure 6. Full cover clean room suit with 
ESD threads for continuity to the soles of the 
boots. Photo courtesy of Vidaro Corporation.

Figure 7. Heel grounder on an operator’s 
shoe. These devices should be used with 
either an ESD floor or with grounded ESD 
mats placed at each work area. Photo 
courtesy of Transforming Technology Inc.
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Windows 

Required insulators and 
ungroundable conductors

Ionizer technologies 

Figure 8. Air ions remove static charge from surfaces of insulators and isolated conductors.
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Reference Documents 

Personnel training Summary 

Larry Levit, Ph.D. 

“No ESD control program 

will succeed without the 

support of its workers.”


