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Reliability and performance go down with temperature, so does
our ability to assess them!
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High temp reliability and challenges
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Reliability assessment approach and test
capabllities
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High Temperature Circuit Substrates
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Laminates attractive from cost, circuit density and assembly

perspective. Suitability for high temperature, high reliability

applications unknow.

Screen laminates with common circuit board test methods: via thermal
cycling, weight loss, peel strength, and surface insulation resistance
(SIR).
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Materials selected from those with high T,(>250°C), low CTE,, and

MQO&tHUS.
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Isothermal Aging at 200°C Images
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Polyimides have little remaining structure after 5000 hours (~5%wt loss). PTFE is
still surviving >8000 hours at 200°C.
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Solder Model Characterization
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Reliability model development example:

Passives .. ...

Failure Model: '
Prokopowicz equation t,

Reliability versus stress factor 500

Physics of - Simulated HALT, Step

Failure Failure Stress Testin
Models

g

Design DOE

the prediction?
coefficients?

Limits Levels
L Life Model Mean Reliability
jalidaiion Predicion | < Life DOE
How good is What are the
model

E.(1 1
exXp—=| ———
P K (Tl sz Leakage Current Screening for HALT

10.00

FoiSOR ATTA 7 -
Probahility - Lognormal

0.

|

Unreliabilty
8
g

8.00

Z7.00

26.00

£5.00

£4.00

O3.00
o

%1.00 -

000 : . : : :

0 200 400 600 800 1000

—+—Cap A 0.1uF 300C —=—CapB 0.1uF 350C
Cap C 0.1uF 350C

1200

© 2017 General Electric Company - All rights reserved




Summary

« Reliability and performance degrade as temperature increases

» Life prediction models don’'t adequately cover operation above
conventional (~125C) temperatures

* High reliability applications require test time acceleration

A number of existing device and packaging options target short
duration use.

* Reliability assessment and modeling approach was developed

« Life prediction and acceleration models at extended
temperature.
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