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Introduction

Basic Thermal Problems in IC Packages and Electronic Systems

Heat Transfer path in IC packages

Thermal Definitions and JEDEC standards

Basic Approaches for IC  package Thermal Performance Characterization  

Analytical Approach 

Modeling approach* 

Experimental Approach*

Thermal performance

- Package level with examples   

- Heat sink selection with examples

Summary

Outline of TopicsOutline of Topics

* Covered basic details
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Needs of thermal management for electronic Needs of thermal management for electronic 
packages and systemspackages and systems

Basic concepts, definition and industrial Basic concepts, definition and industrial 
approaches for thermal characterization of approaches for thermal characterization of 
electronic packageselectronic packages

To understand the package thermal performance To understand the package thermal performance 
with  different external cooling arrangementswith  different external cooling arrangements

IntroductionIntroduction
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Reynell, M. 1990

Source: U.S. Air Force 
Avionics Integrity Program

Major Causes of Electronic FailuresMajor Causes of Electronic Failures
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Control of TJ =  Goal of electronic cooling
Higher TJ yields shorter device life
Higher TJ poor image capture

Jc/TeLife

Lifespan Vs Junction TemperatureLifespan Vs Junction Temperature
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Heat Fluxes For Various EventsHeat Fluxes For Various Events

Chu, Simons, et.al 1999

Heat Fluxes for Various ElementsHeat Fluxes for Various Elements
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Increasing module and device heat fluxes

Declining thermal design-margins 

Trends in Electronic CoolingTrends in Electronic Cooling
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Packaging 
Controls

Size         
Weight 
Performance 
Reliability Cost

What is Packaging?What is Packaging?

Source: IEEE/CPMT
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Today s electronics product are very complicated 
systems containing many thin layers, narrow 
conducting wires, tiny solder joints etc.

Because of the fine features and large number of 
parts involved in each design the probability of system 
failure is high unless all the design considerations are 
taken into account.

This presentation covers only some aspects of 
design, production, testing, and packaging of 
electronic products issues based on package structural 
considerations.

Why care about Packaging?Why care about Packaging?
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To keep the maximum junction temperature To keep the maximum junction temperature 
within the specified limit (within the specified limit (TjTj < 125< 125 C)C)

Effective/Economic heat removal out of electronic Effective/Economic heat removal out of electronic 
systemssystems

Thermal Issues in ElectronicsThermal Issues in Electronics
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???

Various Electronic PackagesVarious Electronic Packages

Source:  www.electronics-cooling.com
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