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2(a) Electromigration
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2(b) Kirkendall Voids
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4. MIL-HDBK-217

Standards for 
microelectronics 
reliability 
evaluation under 
various device 
categories

E l
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Example:- M. Ohring

Physics of Failure vs MIL-HDBK-217
Above: λp = .012 x 1.1 x 8.0 x .50 x .70

= 0.037 failures per 106 hours

i.e. 37 FITs (failures per 109 hours)

MIL-HDBK-217 often orders out in predictions

Physics of Failure:

Computer modeling based on 
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5(a) Corrosion
Electrochemical corrosion
Vapor pressure enhanced
Surface porosity
Voltage effectsVoltage effects
Chloride concentration
Diffusion controlled
Effects of hermeticity 

Corrosion/Migration/Fatigue

Relative humidity
D l M h i l t

Single Mechanism plot
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Dual- Mechanism plot

5(b) Wet Migration e.g. Ag migration
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Migration through polymeric films
When the thin-film conductors are coated with a polymer: one 
has to deal with current leakages that increases as the function 
of time as interface degradation occurs between the polymer 
and the substrate, the chip, or the metal circuitry.

Epoxy: Electric leakage 
current vs time at 81%RH
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Dry Migration
Dry migration through glass occurs at higher 
temperature and voltage conditions compared with wet 
migration.

e.g. Ag ion migration under driving force of an 
electric field have been observed to diffuse through 
borosilicate glass and form dendritic growths with 
activation energies on the order of 1.0 to 1.3 eV.
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6(a) Popcorn Failure
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6(b) Dry Packing

7. Distribution of Failures:
Commercial integrated circuits (PEMs)

4/21/200918



4/21/2009

10

Temperature Cycle Failures

HAST Failures:1988-1994
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