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 “Electromagnetic Robustness” is a new request from electronic equipment 

suppliers (for automotive, aerospace and consumer) 

 Going further in electromagnetic behavior improvement and at the same 

time guarantee EMC behavior over the integrated circuit (IC) lifetime.  

 

Project Objectives 

Prove the aging effects on EMC of ICs (emission and immunity) 

 Evaluate the effect of technology and design on long-term EMC 

Understand mechanisms that affect IC emission and susceptibility  

Model IC emission and susceptibility level drift after aging 

Project results  

Effect of aging on IC emission 

General reduction of conducted and radiated emission and power integrity issues. 

The reduction of IC emission is linked to a spreading of IC transient current activated by 
intrinsic degradation mechanisms. The IC power distribution network is not affected. 

 Modeling of aging impact on IC emission relies on a modeling of transient current change. 

At system level, the prediction of emission level evolution requires accurate models of IC 
emission change. 

The measurement of IC emission constitutes a side channel to detect IC aging (possible 
application for IC traceability, obsolescence management).    
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Effect of aging on IC Immunity 

IC immunity varies after aging, causing a real problem to guarantee a high safety level of 
embedded electronic applications (reduction of EMI margin). 

The variation of IC susceptibility is linked to intrinsic degradation mechanisms (e.g. NBTI, HCI) 
but depends on circuit nature, technology or stress types. 

The modeling is essential to clarify the origin of IC susceptibility change (link between 
activated degradation mechanisms and sensitivity to electromagnetic interferences). 

The evaluation of risk of non-compliance at long-term for electronic systems requires accurate 
IC immunity drift model.  

Device 

aging Still functional … 

but EMC failure 

P-well

N-well

gate
Gate oxide

Metal 1

Metal 2

Electromigration

TDDB

HCI NBTI

N+ N+ P+ P+

N type transistor

P type transistor

gate

Via

Example: NMOS 90nm – thick oxide 

Device 

parameter drift 

EM susceptibility 

increase  

Example: impact of IC aging on conducted emission and power integrity 

PLL failure in nominal conditions

Max. Forward Power

Example: impact of IC aging on conducted immunity of a PLL and 

simulation of IC degradation effect on immunity 

Wide range reduction 

of immunity to EMI 

MOS device degradations 

induce a change of immunity 

Reduction of high frequency 

content of conducted emission 

mailto:Sonia.ben.dhia@laas.fr

