
ECE 321 Study Guide #2  7 October 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 lectures, and all homework problems will be on 
the first two study guides.  Class attendence is required.

Introduction to the PN Junction.  Diffusion and Drift.  The depletion zone.  Forward 
bias and the diode equation. kT/q and 26 mV.  Forward conduction and reverse 
bias.  The Schottky barrier.  Avalanche and Zener breakdown. Variable capacitor 
diodes, photons and band gap.  Accuracy and precision.

1. Start with a blank sheet of paper.  Sketch a PN junction, label the P, N and
depletion regions, specify doping concentrations.  Describe how the depletion 
zone forms.  Write the diode current equation twice, with variables and typical 
room-temperature numbers.

2. Use a calculator and write down a set of values of diode current for voltages 
from 0 to 1V, in steps of 26 mV.  What is a simple expression for the increase in 
current with each 26 mV increment between .5 and .7 volts?  Repeat for an
increment of 70 mV.  Now work the other way, and calculate the voltage drop 
across a diode at 1uA 10uA 100uA and 1mA forward current.

2a. In Lab  With a variable voltage power supply, voltmeter, series resistor and 
1N4148 diode, measure the voltage drop across the diode over a range of currents 
from a few microamps to 10 mA, and compare with your calculations in problem 2.

Note: this measurement is discussed in detail in the Thursday October 10 lecture.

3. Explain the difference between Zener and Avalanche breakdown, and the
relative donor and acceptor doping concentrations for each.

4. Use expressions for capacitance of a parallel plate capacitor and width of a PN 
junction depletion zone to plot a C/V curve for a reverse biased PN junction.
Describe how one might adjust doping to obtain a linear C/V curve.

Note: This set of problems and last weeks problems cover the material in quiz 1

Homework 2 PN Junctions.  Note, this homework is not to be turned in, it is prep 
work for the upcoming quiz.  Please work with your classmates on these problems.

Introduction to PN Junctions and Diodes


