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Outline of the presentation

C Design of ADTdcceleratedlegradatiortest plan)
C Experimentalsetup andnethodologyfor accelerate@dgeingest
C EMC performance tesesultsfor UA78L05 (i.esampleT 1)

C ADT degradationpath curvefor IC regulators (i.e. UA78L05 and L78L05) in
high frequency FREQUENCY RANGE

C ADT degradationpath model
A Physicsasednodel
A Gammaprocess

C Conclusion and Future Perspective




GS G C Design of ADT test plan (Programmed in climatic
INNOVATION MAKES SENSE C h am be r)

C Total stress time duration: 99tburs
C Thermalstep-stress: 70C-110C with stepsize of 10C
C Electricalstress: 9 Vand 12V
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GS C ( Accelerated ageing stress conditions for the SSADT on @
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IC Samples Thermal Electrical Total stress
reference stress overstress duration
(°O) (V) (hours)

UA78L05  3units (T1, 70-110 °C OV 950 hours
T2 and T3)

3units (T4, 70-110 °C 12V 950 hours
TS5 and T6)

L78L05 3units (S1,  70-110 °C OV 950 hours
S2 and S3)

3units (S1, 70-110°C 12V 950 hours
S2 and S3)



GS GC Experimental setup for accelerated ageing test
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Deviceundertestsinsidethe climatic

Climaticchamberfor acceleratecageingtest
chamber




GS G C Experimental Procedure: Characterize the EMC
R performance immunity drift accelerated ageing test

Direct powerinjection(DPI) set up for EMC
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GS G C MethodologyCharacterizing the electromagnetic
omemmEeE - robustness (EMR) of ICs under the accelerated ageing t

Test set-up
optimization (Time, Number of EMC tests Aging stress
cost, accuracy, samples
repeatability)
Experimental set- EMC set-up Aging procedure
up validation validation validation
. [
Experiments EMC level Aging stress
measurements ~

Individual and statistical analysis

Data processing Maximum EMC Mean EMC level EMC level
level drifts drifts dispersiondrift

EMC failure rate (risk of non compliance for the full lifetime)

Qutputs l

Readjustment of EMC margin




GS G C DPI performance @gedIC regulators(sampleT 1.:
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UA78L05)upto 950hours
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GS G C EMC performancendicator (i.e. Power
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rangeupto 950hours
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agedIC (sampleT 1: UA78L05) over thveholefrequency

Injection drift) of

C Aged IC (UA78.05) regulator sample
(i.e. T) showedvaryingpower injected
drift for different frequencies at
differentageingstesstime.

C Positive value for the power injection
drift meansimprovementin immunity
andviceversa

C It is possibleto calculatethe immunity
drift by subtractingpowerinjectedafter
ageing from power injected before
ageing
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Gf ( ( ' EMC performancéndicator (i.e. Power injection drift) obged
- IC (sampleT 1: UA78L05) over the hiffequencyrange

C Aged IC (UA78.05) regulator sample
(i.e. T) showedvaryingpower injected
drift for different frequencies at
differentageingstessime.

C Negativevaluefor the power injection
drift means conductedimmunity after
ageingeduced

C It is possibleto calculatethe immunity
drift by subtractingpowerinjectedafter
ageing from power injected before
ageing
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