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Lecture topics

• Introduction: Package cooling

• Conduction paths in packaging

• Thermal resistances

• Interface contact resistance

• PWB modeling

• Convection effects

• Transient effects

• Thermal diffusion and pulsed sources
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Objectives

• Understand the roles of conduction, 
convection, and radiation in chip cooling

• Be able to identify and model conduction 
paths by numerical calculation

• Understand the origins of second order 
effects:
– Composite media, transients, pulsed sources

5/5/2012 EE414/514 Electronics Packaging  
Spring 2012

4

Introduction
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Heat dissipation from PTH pkg
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Heat dissipation from a SMT pkg
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Cooling: Basic
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Cooling: Heat sinks
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IBM TCM exploded view
Thermal Conduction Module (TCM)
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Thermal Conduction Module
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Cooling: Boiling/Air-cooled
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Thermal management systems
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Cavity-up package with heat-
sink
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Cavity-down pkg with heat-sink
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Thermal ladder
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DIL PTH in PWB



5/5/2012

9

5/5/2012 EE414/514 Electronics Packaging  
Spring 2012

17

SMT with thermal vias
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Heat Transfer: Conduction
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Generalization
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Multiple layers
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Heat transfer: Chip to Chip Carrier
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Small source example
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Numerical example
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Calculation: part 1 
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Calculation: part 2
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Calculation: part 3
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Calculation: part 4
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Calculation: Summary
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Package model #2
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Package 
model #3
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Heat flow 
across 

contacts
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Contact/Interface Resistance
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Contact coefficient
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Contact coefficient approx’n
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Contact heat transfer coeff: pressure

5/5/2012 EE414/514 Electronics Packaging  
Spring 2012

36

Heat conduction through PWBs
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Effect of Convection on Conduction
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Transient effects
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Thermal Diffusion
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Thermal pulses, e.g. CMOS


