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Qutline of Topics

Introduction
Basic Thermal Problemsin |C Packages and Electronic Systems
Heat Transfer path in |C packages
Thermal Definitions and JEDEC standards
Basic Approachesfor IC package Thermal Performance Characterization
Analytical Approach
M odeling approach*
Experimental Approach*
Thermal performance
- Package level with examples
- Heat sink selection with examples

Summary

* Covered basic details
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| ntroduction

* Needs of thermal management for electronic
packages and systems

« Basic concepts, definition and industrial
approachesfor thermal characterization of
electronic packages

» To under stand the package thermal performance
with different external cooling arrangements
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Major Causes of Electronic Failures
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Reynell, M. 1990
Source: U.S. Air Force
Avionics Integrity Program

Slide 4




Lifespan VsJunction Temperature

» Control of T; = Goal of electronic cooling
» Higher T, yieldsshorter devicelife
« Higher T, poor image capture

>
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Temperature
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Heat Fluxesfor Various Elements
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Trendsin Electronic Cooling

* Increasing module and device heat fluxes
+ Declining thermal design-margins
A
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. . i A
+ Four Major Functions of a Package gm
— Power Distribution Distriminn o
» electromagnetic and materials considerations i
— Signal Distribution
» topolegical and electromagnetic considerations Prnwr > Mechanical
— Heat Dissipation Signal Package aspects
» tharmal, structural and materials considerations Dislitien Protecton
— Package Protaction e’
» machanical, chemical and electromagnetic protection ﬁ
Source: IEEE/CPMT Slide 8




Why care about Packaging?

Expected Reliability and Durability

» Today’s electronics product are very complicated
systems containing many thin layers, narrow P
conducting wires, tiny solder joints etc. phores

> Because of the fine features and lar ge number of compLtars

partsinvolved in each design the probability of system
failureishigh unlessall the design considerationsare
taken into account. military and aerospace electronics

automotive
electronics

Products

» This presentation covers only some aspects of
design, production, testing, and packaging of 0 10 20 30 40
electronic productsissues based on package structural Years
considerations.
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Thermal Issuesin Electronics

*» To keep the maximum junction temperature
within the specified limit (T) < 125°C)

» Effective/Economic heat removal out of electronic
systems
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Various Electronic Packages
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Source: www.electronicscooling.com
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