
ECE 321 Study Guide #1 30 September 2019

Tasks for this week:

Important Note: We will not use the textbook for the first 3 weeks of class.  All 
material will be covered in the 5 lectures, and all homework problems will be on 
the two study guides.  Class attendence is required.

Exam 1 date:

Introduction to chemical physics, silicon and other Intrinsic semiconductors.  
Electrons and holes.  Intrinsic conductors, mobility, conductivity.  Temperature 
and energy.  Doping, when and why to use silicon, GaAs, GaN, InGaP.  Basic 
vocabulary.  Look at all four Labs.  Look at the first short exam from last year.

1. Start with a blank sheet of paper or the whiteboard in the Circuit Lounge.  
Sketch a silicon crystal showing an arrangement of atoms with shared electrons.  
Write a few sentences describing how electrons move through the crystal.  What 
is a hole, and how does it move?  What happens when the temperature is very 
low?

2. A silicon crystal is lightly doped with a donor material.  Sketch the crystal 
structure.  Specify the doping material, concentration of electrons and holes, the 
electron mobility, and the conductivity of the doped silicon.  Use numbers.  Feel 
free to use the web for basic information.

Study Homework 1 The language of Semiconductors:

In Class Thursday October 17.  1 Hour Closed book, no notes, no calculators.  
Topics from the first 3 weeks of class may include: Semiconductor basics, PN 
Junctions, Forward and reverse bias, Schottky, Zener, and Varactor diodes.

Note: an example first exam from last year is posted on the class web site.

Introduction to Semiconductor Electronics

There will be three short exams and a Final, all in class, and all closed book, no 
notes, no calculators.  Practice questions will be assigned one week before.

Using the Textbook and other resources--Layers of the Onion metaphor.

Read: Quick overview of material to acquire basic understanding
Study: Understand the basic concepts, math models, and expressions
Practice: Do the homework problems
Reference: Create new circuits using the text material as reference


