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® Failure Site

® Faijlure Mode : No function

® Failure Mechanism : Fracture
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Overstress
Mechanisms

- large Elastic Detacmation

- Yield
- Fracture
. Brittle
H . Ductile
MeChanlcal - Cracking{Popcorning)
~ Buckling
- Interfacial Oe-Adhesion
. Adhesive
. Cohesive
- - Thermal overstress
. Near Glass-transition Temperature
Thefmal . Malting Temperature
. Creep-ruptuie Temperature

- Electromagnetic Interference Damage |
. Conducted Emission
. Power Interference
. Radiated Emission
. Harmonic Currents
. Flicker / Fluctuation Voltage
- Elec 1s] i
. Conducted lmmunity
. Power Line Magnetic Field immunity
- Electrical Overstrass(EOS)
Lighting Surge
. impulse Noise
. DiP
~ Electrostatic Discharge(ESC)
- Dislectric Breakdown
~ Secondary Breakdown

]

Electrical

[

~ Single event upset(Soft/Hard Error)
L= Lateh-Up,

Radiation

[ LLL

Wearout
Mechanisms

- Fatigue
. Low Cycle Fatigue
. High Cycle Fatigue

R — Creep
Mechanical - Wear )
. Adhesive(scuffing, scoring)
. Abrasive
. Corrosive
. Fatigue

~ Metal Migration

. Efectromigration{void, hiliock)
. CAF{conductive anodic flament)
. Silver Migration

- Hot Elsctrons

- Slow Trapping

~ Contact Migration{Spiking)

. lon Migration{dendrite growth}
N - TDDB
- Electrical - SDDV ) B
(stress driven diffusive voiding)
i - lonic Contarmination
- Surface Chasge Spreading

- Interdiffusion
. Kirkendall Voiding
. Excessive Intermetallics
. Purple Plague
~ Hydrogen Embrittiement
~ Depolymerization
- Corrosion
. Uniform
. Galvanic
. Pitting
. Crevice

Chemical
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Fig. 5. Overstress Failure Mechanism.



Strength distribution

Wearout Failure

{Hardness, Strength,

Mechanismg distribution

A w
/ Stress distribution
Mechanical stress, Voltage,
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Fig. 6. Wearout Failure Mechanism.
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