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TIMINT,on

Multi-timescale

• Stationary: time scale t1

• Harmonic: time scale t2

• Transient (TIMINT, on): time scale t3

• For instance:

t1 << t2 << t3

Temperature

Power

Electrical current
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Thermal-Electric analysis of a LED (Strong Coupling)
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Terminals

Base

Diode Heat sink

Material Body Thermal Conductivity λ(W.m-1.K-1) Resistivity p (Ω.m-1)

Gold
Anode terminal / Cathode terminal /   

Anode wire / Cathode wire
301 2.2e-8

Silicon Submount 124 0.0001

Gallium Nitride n-semiconductor 125 0.118

Gallium Arsenide p-semiconductor 46 0.079

Copper Alloy Heat sink 401 1.724e-8

Nylon Base 0.634 1000

Submount

Anode terminal

Anode wire

p-semiconductor

Cathode  

terminal
Cathode wire

n-semiconductor
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Thermal-Electric analysis of a LED : Setting boundary conditions
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Apply 0 V to the end of Anodeterminal:

Apply 10mA to the end ofCathode terminal:

Apply 22°C to the bottom of the Heat sink:
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Thermal-Electric analysis of a LED : Results

Multiphysics numerical simulation for photonics packaging, Joël Grognuz

• Temperature • Voltage
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ECAD & Equivalent Circuit extraction
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• ECAD import:

• 2.5D loss computation

• 3D cooling

• 0D Circuit extraction
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DuPont : CooLam Substrate

“…supply lighting manufacturers with thermal substrates that ensure high LED performance, reduced power 

consumption and long life.”

By Kevin Allred, Stacy Hamlet, Winston Fan and Lei Zhao, DuPont Engineering, 
E. I. DuPont de Nemours and Company, Wilmington, USA, ANSYS Advantage, Volume X, Issue 1, 2016
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Momentive Performance Materials : Automotive Headlight LED
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Manjunath Subbanna, Eelco Galestien, Creighton Tomek, Wei Fan, 

Momentive Performance Materials,

Strongsville, USA, ANSYS Advantage, Issue 2 2017

Thermal pyrolytic graphite (TPG) heat sink core and fins

2 fold power increase at equal temperatures
(which matched physical measurement)



© CADFEM 2016

Effects of Thermal Deformation of Car Headlamp Parts on Lighting Performance
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ANSYS SPEOS
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Effects of Thermal Deformation of Car Headlamp Parts on Lighting Performance

Drag & Drop Multiphysics :
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Effects of Thermal Deformation of Car Headlamp Parts on Lighting Performance

Original Deformed

Multiphysics numerical simulation for photonics packaging, Joël Grognuz



© CADFEM 2016 Multiphysics numerical simulation for photonics packaging, Joël Grognuz



© CADFEM 2016 Multiphysics numerical simulation for photonics packaging, Joël Grognuz



© CADFEM 2016

Physically Accurate Light Simulation

Real

Virtual

16
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Flash Lidar: Multiphysics coupling
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Temperature-dependent moisture migration and hygrothermal strains in electronic packages

Humidity after 168h Stress after 168h
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