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After completing this course, the students will have demonstrated an ability to: 1) Introduce and motivate
heterogeneous integration; 2) Model and characterize electrical, mechanical, and thermal behavior; 3)
Understand material science and materials selection; 4) Understand manufacturing processes relevant to
electronic packaging; 5) Develop statistical and data models to describe electronic package failure.
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This course leverages both theoretical and laboratory-based instruction methods to introduce concepts needed for
an introductory understanding of the design and characterization of modern electronic packages. In particular,
electrical, thermal, and mechanical considerations for microelectronics packing will be discussed along with
material selection, package fabrication and statistical modeling. The course is based on a 16-week delivery format
for both lectures and labs.

Topics Covered in this course: 1. Overview of electronics packaging; 2. Electrical design and characterization; 3.
Thermal Design and characterization; 4. Mechanical design and characterization; 5. Material selection and
characterization; 6. Package fabrication; 7. Statistical modeling and data analysis; 8 Radiation hardening.
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Course Contents
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Section 1 Overview of electronics packaging, heterogeneous integration, and emerging
applications

Section 2 Interconnects — Resistance, Capacitance & RC Behaviour

Section 3 Delay, Latency & Transmission Lines

Section 4 Density, Energy, Data Rate & Bandwidth

Section 5 Introduction to Heat Transfer

Section 6 Basics of Electronic Cooling |

Section 7 Basics of Electronic Cooling Il

Section 8 Mechanical Design and Characterization - Motivation

Section 9 Mechanical Design and Characterization - Fundamentals

Section 10 Mechanical Testing, Failure, and Corrosion

Section 11 Material Selection

Section 12 Material Characterization

Section 13 Chip, Substrate, and Package Fabrication

Section 14 Statistical modelling and data analysis

Section 15 Consideration for Radiation Effects

Section 16 Summary
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