http://nepp.nasa.gov/whisker/
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Today’s presentation is an 11-year update to this study
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No Conformal Coat — Lots of Whiskers
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2 Mils Arathane =

Very Effective
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~0.5 Mils Arathane =
Less Effective

Whiskers Completely
Entrapped Under the

Coating

Euler Buckling

~0.1 Mils Arathane =

Not Effective

Whisker “Lifting” Coating into
Shape of Circus Tent, But
Not Yet Penetrating

Whiskers Breaking Through

“Thin” Coating
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Density (#/mn?) Normal - 1 e, | 20 | s0
y (Gaussian)
Length ( m) Lognormal 5.01] 1.1§ 150
Thickness (m) Lognormal 1.17] 0.671 3.38

Note: =In(median); =(In(1+variance/mean?2)1/2
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1000 Monte Carlo Simulations
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Printed Face Plate Rear of Face Plate is
Wiring Board Infested w/ Zinc Whiskers
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Tin Whiskers on Tin-Plated Axial Leaded Diodes

Images Courtesy of T. Riccio (STPNOC)

Diode Leads were NOT Hot Solder Dipped prior to assembly; thus
leaving large surface area of pure tin coating prone to whisker growth

PWB and components were NOT Conformal Coated; thus leaving
adjacent conductors exposed to bridging by whisker growth




These Long Whiskers Experienced
Euler Buckling Before Penetrating a

Distant Conformal Coated Surface

Tin Whisker “Buckling”

Tin Whiskers Growing from
Non-Conformal Coated Card Ralil

Photo Credit: M&P Failure Analysis Laboratory
The Boeing Company Logistics Depot



