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INTRODUCTION

« WHAT IS ESD?
— ESD Is ElectroStatic Discharge

« Rapid transfer of electrostatic charge between
bodies at different potentials.
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HBM ESD Events While Walking
on RF Assembly Floor

Maxed Out at 2569/V/M
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What Causes Static Electricity?

Separation of materials

Friction between materials
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FOD Damage Models

Human Body Model
Operators

Charge Device

Model Device
R Charged up - pins
: contact ground
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What affects Charge?

Charge is influenced by:

0 Size of contact area!
0 How fast are materials separated?

0 Where do materials occur in the Triboelectric Series?

0 Are the surfaces rough or smooth?

0 How much pressure is pressing two materials together?
0 Whatis RH?

0 Are materials dry or hydrated?

Example: Sitting at a workstation can be 700 - 6,000 volts
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Many materials are
insulators that can
generate and hold
high static charges
for several days.

Triboelectric Series

Quartz

Air

Human Skin
Rabbit Fur
Glass

Human Hair
Nylon

Wool

Silk
Aluminum
Paper

Cotton

Steel

Wood

Hard Rubber
Nickel, Copper
Brass, Silver
Gold, Platinum

Acetate Fibre (Rayon)

Polyester
Cling Film
Polyethylene
PVC

Silicon
Teflon
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Insulators vs. Conductors

Insulator

Conductor

o
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* No current flow

- Charge is like an island

- Both polarities can be on one object
+ Charge is trapped on surface

« Charge Attraction properties

- Charge drains to earth ground
- Distributed over object
- Charge is free to move
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Examples of Insulators
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Examples of Conductors

Aluminum
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@ ESD/ESA Prevention is Important!

January 1967 Apollo 1 Disaster
$500 Million Global Problem in 1984
$4 Billion Problem in 1994

$8 Billion Estimate in 2004

$40 Billion Estimate by JPL/NASA
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CPU Transistor Count 1971 to 2010 (Moore’s Law)
—+Transistor count
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ESD FOD Hazards
Three Major Sources of FODs

People Equipment

Materials )
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PEOPLE

© 2011- RMV Technology Group, LLC
AllRights Reserved




MATERIALS

Conductive
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t Insulative !
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People/Material FODs

SPEGIAL
ENQUIRER

THERE’S A SILENT KILLER
AT THE GAS PUMP

won't touch anything as vq
exit the car. So you reach f¢
the nozzle and there's
spark caused by the stat
electricity.

“That spark ignites t}
gasoline vapors around tl
opening of vour gas tar
and there's a flash fire.

“It can have disastroy
consequences.”

The Petroleum Equi
ment Institute (PEI),
trade organization repr
senting gas statid
equipment makers, begs
looking into the phenom
non about three years agd

The PEI estimates the
may be as many as 300
500 fires happening
across the U.S. each year.

“We suspect there are
lot more than the 145 acty
cases we've documented b
cause a lot of the fires ¢
unreported,” Bob Renkd
PEI's executive vice pref
dent and general couns
told The ENQUIRER.

In 1996 s woman namd
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ESD Events in Aircraft Cabin
Environment

Masamitsu Honda
Impulse Physics Laboratory, Inc.
2-56-8 Hirao Inagi, Tokyo 206, Japan
Phone: 81-45-476-3976
Fax: 81-45-476-3806
E-mail maxhonda@angel.ne.jp
Abstract - Aircraft ESD and the related data were measured in the cabin environment
through all flight phases. Ultra low humidity, around 10%, during the flight was
observed. Most metal objects were charged to kilovolts. Low air-pressure cabin
condition, such as the observed 800-mbar, boosts occurrence of low-voltage ESD
events. Some ESD/EMI control methods based on the cavity Q factor analysis are
presented.




—~ ESD In the Cockpit
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