EE3561
Advanced Digital Design
Au 2015

Instructor:  Joanne DeGroat


Office:  304 Dreese Lab

Office Hours:  To be announced
Texts:
Fundamentals of Logic Design, Roth and Kinney, Cengage Learning, 2004.

(First part of book was used in ECE 2000 – this is the remainder of book)
Course website:  ece.osu.edu/~degroat and use the ECE3561 link  
Computer Projects:  Using Quartis (and Xilinx) on PCs running Windows 7 or 8 or 10


HDL simulation will be done using ModelSim
Course Goals:  The objective of this course is to introduce the student to the detailed digital subsystem and small system design in todays world.  Discussion will focus on the various aspects of combinational and sequential circuit design with a focus on using building blocks such as counters, multiplexers, shift registers, and adders.  Logic devices such as FGPAs and CPLDs will be used.  Design with VHDL and Xilinx will also be a focus.

A project, which will be to design and implement a small microcontroller, will be the central focus the of class.  The reason for this is that “Every aspect of digital design is encountered in the design of computer architecture.” (Hill and Peterson textbook)
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. 

· Asynchronous inputs, glitch-free outputs. 

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

· Design technology: VHDL, Xilinx. 

Course topics are in thee process of being refined.  This syllabus reflects what has been covered and the next few week.
	T
	D
	Covered
	HW
	Due

	1
	M
	Lect 1 – Intro  
	Unit 11
	

	2
	W
	Lect 2 – Flip Flops
	Unit 11    Prob 11.1
	Wed

	3
	F
	Lect 3 – Registers     Project 1 details
	Unit 12     Proj 1
	

	4
	M
	Sequential Design Basics
	
	

	5
	W
	Demo of Quartis
	
	

	
	F
	
	
	

	6
	W
	L5 Synchronous Circuit Design overview
	
	

	7
	F
	L6 State Graphs and Quartis demo (2)
	Prob 15.5
	

	8
	M
	L7 to slide 12
	
	

	9
	W
	Quiz 1 and finish Lect 7 – Moore Machines

                 State Graphs
	
	

	10
	F
	Lect 8 – State Minimization solution to quiz 1
	
	

	11
	M
	Lect 9 – State Assignment and Gate Implementation through slide 16
	
	

	12
	W
	Quiz 2 – Finish Lect 9
	
	

	13
	F
	Lect 10 State Equivalence and One Hot
	
	

	14
	M
	Lect 12 – VHDL Overview (4 or 5 classes)
	
	

	15
	W
	Midterm Review
	
	

	16
	F
	Midterm 1
	
	

	
	
	
	
	

	17
	M
	Lect 12 – VHDL Language elements
	
	

	18
	W
	Lect 13 – VHDL for state machines
	
	

	19
	F
	Lect 14 – Modelsim/Quartis demo
	
	

	20
	
	Modeling and design of a microprocessor makes up the remainder of the classes
	
	

	
	
	Syllabus will be built as semester progesses
	
	

	
	
	
	
	


Grading Policy


Ouizzes   (announced in class 1 class prior)
10%



(NO MAKEUPS)

Homework and Computer Projects


40%


Midterm Exam  (2 grades)



25%


   (It is possible that 2nd exam replaced by a paper)


Final Exam    





25%

(Wednesday Dec 16 – 2:00pm-3:35pm)
Computer Projects:  

During the semester computer projects will be assigned.  Some portions will be submitted via a report to a drop box and graded.  These projects will use the Quartis and/or ModelSim software.  The Department operates PC labs with the Xilinx and Quartis software installed.  Students may use the department PCs 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 or Altera as appropriate.  


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.


The class will design, model, simulate, and synthesize a microcontroller design that is comparable to ARM MU0, the first ARM architecture use in the BBC 1 personal computer.  This is version 2 of that architecture.
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 schematic files 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!!!!  As most assignments will be new, the use of previous work is not an issue.
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).
3)  Illness and extenuating circumstances are handled on a case by case basis.  Notify me as soon as possible.  Use email for documentation purposes.
4)  There will be short quizzes, (possibly 3 to 5) typically on some Wednesdays.  THERE ARE NO MAKEUP QUIZZES.  Quizzes will be announced 2 classes in advance.
