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E-mail address:

Phone number:

Meeting Times:

Required Text:

Prerequisites:

Lab Tools:

OfficeHours:

ECE 333: Digital Systems
Fall Quarter 2003
Brandon Laflen
brandon.|aflen@rose-hulman.edu
Office: 872-8157
Home: (765) 653-5068 (not after 9pm, please)

Class M, T, Th 4:20-5:10
Lab: W 1:35-4:15

Stephen Brown and Zvonko Vranesic, Fundamentals of Digital Logic with
Verilog Design, McGraw-Hill Companies, Inc., 2003.

ECE130: Introduction to Logic Design
ECE200: Circuits and Systems
ECE250: Electronic Device Moddling

Cadence Design Suite (available for download through Tibia)
Xilink Web Pack (available on the lab computers)
IspLever (availaable on the lab computers)

| will be on campusfrom 8:00 — 5:10 M, T,W, and Th. After Friday, October
10, I will aso be available on Fridays when not in class. If | am not in class,
you should be dble to find me in my office or the lab during these times unless |
am in a committee meeting. | do prefer to use the hour before class to prep for
class, 0 please use this time only if no other time works for you Otherwise,
fed freeto cal me at home before 9pm or send me email.



Cour se Description

This course is intended to provide you with the experience of building digitd systems with time-to-
market as a primary component. ECE130 provided you with the building blocks of digitd sysems. In
today’s indugtry, large systems are never implemented using discrete components.  They are typicaly
designed by one of two methods. ether an integrated circuit is designed [subject of the VLS course
(ECE551)] or an exiging integrated circuit that may be programmed is used [a programmable logic
device (PLD)]. This course will focus on desgning digital systems by programming PLDs using the
hardware description language Verilog. Once you have a basic undersanding of the Verilog hardware
description language, we will then turn our focus to the andog nature of digital circuits. While ECE130
treated the output of al digitd componentsas 1'sand 0's, al clocks as perfect square waves, and dl
gates as having no delay, this course will address the fact that al digital gates are made out of anaog
transstors. The andog characteridtics of the gates limit the maximum speed of the circuit, effect how
many gates can be connected together, and cause noise to be induced from one circuit to another. Itis
in conquering these andog redlities that state of the art, high-speed, low-noise designs are created. We
will wrap up the quarter spending alittle more time discussing other PLDs not covered in the lab.

In conjuction with the course materid, we will have an accompanying lab where you will learn how to
program two different kinds of PLDs to implement small digitd sysems. In addition, you will have an
individud project where you will implement a sgnificant digital sysem using afidd programmable array
(FPGA) board that contains a PLD and additiona hardware, such as seven-segment displays, 1/0
ports, etc.

Cour se Objectives

By the end of this course, | expect that you will be able to:

Desgn the combinational and sequentid logic for digitd systems from a problem statement
Write Verilog code describing combinationa and sequentia systems

Write a testbench for adigital sysem using Verilog

Successfully program GAL and FPGA chips

Design basc CMOS logic Structures using trangstors

Cdculate the AC and DC charaterigtics of alogic gate

Design acircuit that will control agiven 1/0 port a arequired speed
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Design circuits that minimize crosstalk, interference, and transmission line effects.

General Policies

Homewor k: Homework assgnments will be assigned weekly, except on exam weeks. Late homework
will not be accepted unless arrangements have been made prior to the deadline, with the possble
exception of extenuating circumstances (at my discretion). If solutions have been posted, assgnments
will be returned ungraded. | must be able to follow your work easly; please write clearly and nestly.



Your grade is not jugt a function of knowing the materid, but also of being able to communicate it
clearly. Sketches, schematics, and plots must be neat and labeled clearly.

Laboratory: The laboratory will be held in B200. Lab isagroup effort, and therefore labs grades will
be assigned to the entire group. Each partner must obtain a lab notebook. The lab notebook isto bea
running record of your work in lab, including the assigned “prdab’ activities. Do the prelab work in
your lab notebook. Submit a copy of your prelab notebook pages at the beginning of the class period
the day before lab. Rotate the duties for maintaining the |ab notebook each lab period. Lab notebooks
for agiven lab will be collected at the beginning of the following lab period. Missed lab work MUST be
made up regardless of the reason the lab was missed. A late penaty of 10% grade reduction per day
will gpply unless previous arrangement for absence have been made. The ingtructor has the option to
reorganize the lab groups.

The lab notebook is meant to contain more than your find design. Many designs go through iterations.
Please keep dl iterations of a design in your lab notebook. Sometimes, when you get to lab, you find
that a previous iteration may have been a better solution, and you wish you had that design withyou. If
you write everything in your lab notebook, you will have everything that you need. The lab notebook is
aso meant to be a detailed account of your testing. Be sure to write down ALL pertinent information in
your testing proceedure so that another student could reproduce the experiment by merely reading your
lab notebook. Make sure that all schemdics, diagrams, and graphs are clearly labeled. Both axes
should be labeled, and if you have multiple waveforms on a single graph, you should dearly indicate
what each output is S0 that it is consstent with your schematic. The lab reports are meant to make you
think about the materid that you have been learning. | want you to report not just what you observed,
but explain why you think the observations occured. Thought process is more important than a single
“right” answer.

In-class Quizzes and Participation: Because of the design nature of this course, 1 will be taking
advantage of our smaller class sze to facilitate group work whenever possible. By working and learning
together in groups, we will smulate a design aimosphere more consgtent with industry. From time to
time | will expect each student to participate in class by solving problems a the board, contributing
within a group, or demondtrating a particular concept through an in-class quiz. Please come to class
prepared!  If you keep up with the course-assigned reading and weekly homework and laboratory
assgnments you will be in an excdlent postion for class participation and for grasping more complex
concepts.

Exams: There will be three quarter exams. Thethird quarter exam will be adminigtered during the find
exam period. However, this exam will not be cummulative and will count equaly with the two exams
given during the quarter. The exact dates for these exams are given on the course outline.  You must
tak with me BEFORE the exam if you have a conflict so that suitable arrangements can be made.
Exams missed due to an unexcused absence cannot be made up.

Grading Palicy: Homework: 5%
In-class. 5%
Prelabs: 5%

Lab notebooks: 10%



Exams (3): 20% each
Design Project: 15%
The cumulative exam score must be at apassing leve (i.e. >= 60%) in order to pass the course.

All lab work (prelabs, 1ab notebooks, and design project report) must be submitted in order to passthe
course.



