EE561
Digital Circuit Design
Fall 2008

Instructor:  Joanne DeGroat


Office:  656 Dreese Lab
292-2439

Office Hours:  to be announced -  Will also be posted on office door
Texts:
Digital Design, Principles and Proctices, Fourth Edition, John F. Wakerly, Prentice Hall, 2006

Textbook website:  www.ddpp.com
Course website:  ece.osu.edu/~degroat and use the ECE561 link  (being established)

Computer Projects:  Using Xilinx on PCs running Windows 2000 or XP

Xilinx Support Software:  Bea Jarupan 600DL   www.ece.osu.edu/xilinx
Course Objectives:  The objective of this course is to introduce the student to the detailed digital subsystem and small system design and discussing in detail the various aspects of combinational and sequential circuit design.  Design with VHDL and Xilinx will also be covered.
Course Topics:

· Sequential circuit analysis (review). 

· Timing issues (maximum clock frequency, setup time, hold time, clock skew). 

· Sequential circuit design. 

· Analysis of sequential circuits with logic building blocks and System Controller. 

· System Controller design. 

· More timing issues: asynchronous inputs, glitch-free outputs. 

· Design with counters, shift registers, multiplexers, comparators, decoders, adders, PLDs, ROMs, and FPGAs. 

· Design technology: VHDL, Xilinx. 

Class
Subject
Text




1
Sequential Circuit Analysis and timing
6.1r,6.2,7.1-2r,7.3,8.1-2

2
“



3
“



4
Analysis of System Controller, counters
6.4.1-4, 7.8(pp597-8)

5
Decoders, Shift Registers
8.4.1-4, 8.5.1-5, 8.7

6
“



7
“



8
“



9
Sequential Circuit Design, State Diagrams
7.4,7.5

10
Finite-memory machines              “



11
Exam review



12
Exam #1



13
             “  (Finite mem mach)



14
Design of 74x166 shift register, variable-entry maps
8.8.1-2

15
Gating the clock and clock skew



16
VHDL for decoder design
6.4.6

17
VHDL design of seven-segment decoder



18
Flip-Flops and State Machines in VHDL
8.2.7, 7.12.1-4

19
Design of a binary serial adder, iterative circuits,adders
6.10.1-3,8.6

20
Sequential Circuit design using system controller
7.8,8.7

21
   decomposing state machines, synchronous design


22
 “



23
“



24
Asynchronous inputs, output glitches
7.1.3,8.4.4,8.8.3

25
ROM-based design
9.1.1

26
PLDs
6.3.1-3,8.3.1
27  “



28
“


Thanksgiving Holiday


29
FPGAs
9.6

30
“

31
Review


FINAL EXAM : Monday Dec 8, 11:30-1:18 this room
Grading Policy


Ouizzes
15%

Homework and Computer Projects


25%


Midterm Exam 




30%


Final Exam





30%

IF YOU DO NOT GET AT LEAST A PASSING GRADE IN EACH COMPONENT (ON THE EXAMS AND QUIZZES COMBINED OR THE HOMEWORK AND COMPUTER ASSIGNMENTS) YOU CANNOT PASS THE COURSE.  
Computer Projects:  

During the quarter three or four computer projects will be assigned (and graded).  These projects will use the Xilinx software distributed with the book.  The Department operates PC labs with the Xilinx software installed.  Students may use these or their own computer to input and execute the design.  If using your own computer be sure to download and install the latest software WebPACK from Xilinx.  


The projects are designed to reinforce concepts learned in class through the simulation results.  They also increase your exposure to CAD software for digital design and computers in general.
General Policies for this course:

1)   Discussing homework computer projects with other students is allowed, however, the work you turn in must be yours!  Electronic exchange of HDL code or Xilinx fieles is specifically prohibited as is the use of the code of any student who has previously taken the course, i.e., just don’t do it!!!!

2)  Homework and computer projects must be turned in on time.  Late submissions will be accepted on a case by case basis.  Work submitted late will be subject to a late submission penalty of 2 points per day to a maximum of 50%.  Homework and project step assignments will be posted on the web and will probably not be handed out in class as the course progresses.  Assignment are typically due 2 classes after they are handed out (or assigned), i.e., handed out on Monday - due Friday, handed out on Wednesday - due the following Monday, and handed out on Friday - due the following Wednesday.

3)  Illness and extenuating circumstances are handled on a case by case basis.  Notify me as soon as possible.
4)  There will be short quizzes typically on some Wednesdays.  The lowest quiz grade is dropped.  THERE ARE NO MAKEUP QUIZZES.
