ECE 553- Advanced Topics in VLSI

Spring Quarter 03-04
Instructor: 
Mario Simoni
E-mail address: 
simoni@rose-hulman.edu

Phone number: 
877-8341
Text: 

John Uyemura, Introduction to CMOS VLSI Design, First Edition. Addison Wesley, 2002.


Phil Allen, CMOS Analog Integrated Circuit Design

Class Handouts

Lab Tools: 
Cadence Design Suite

Office Hours: 
I have an open door policy. My schedule this quarter is presented below. Please feel free to come by during any of the blank spaces. I usually arrive around 9:30 and disappear around 6:00 in the evening.

Course Description

This course is going to be a survey of some of the advanced topics in integrated circuit design. It will combine both analog and digital components of integrated circuit design to discuss new and upcoming fields. This quarter, we will discuss memory design, sense amps, i/o pad design, high-speed logic families, oversampled data converters, and a few other topics of your choosing.
Course Objectives

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

· Demonstrate how to design and layout different memory structures (ROM, SRAM, DRAM)

· Understand the operation and design of sense amp circuits

· Demonstrate how to design and layout different i/o pad structures and pad rings

· Comprehend, discuss, and lead a discussion on material presented in journal articles

· Research an advanced topic in integrated circuits and present the material in the format of a professional paper and a presentation or design, layout, and test a circuit using some of the advanced topics discussed in class.

General Policies

Homework: Homework assignments will be assigned weekly. Late homework will only be accepted with a penalty, unless prior arrangements have been made. I must be able to follow your work easily. Your grade is not just a function of knowing the material, but also in being able to communicate it clearly. Sketches, schematics, and plots must be neat and labeled clearly. Layouts must be done using colored pencils or ink.

Laboratory: The laboratory will be less a lab and more like a journal club. 2 journals will be provided each week. You are responsible for reading these articles and being prepared to discuss the contents of the article and ask questions. Each week, you will be given a form to rate your preparation for the session. Participation in the discussion will be a key component of your lab grade. Once during the quarter, each of you will be required to chose the journal article(s) for the week and lead the discussion. I will lead the sessions during the first week, and then two students will lead sessions during the rest of the quarter. (This equates to 7 sessions). If your interests match, it may be nice if all articles cover the same topic. However, this is not required. You must provide copies of your article to the class one week before you lead the session. The laboratory sessions during the end of the quarter will be used as time for me to help you with your papers (understanding articles, organizing your thoughts, bantering around ideas as to where this work could go). Good places for articles: IEEE Transactions on Circuits and Systems, IEEE Journal of Solid State Circuits, any other IEEE journal, Advance Research on VLSI, Analog Integrated Circuit and Signal Processing (Kluwer). Journal articles are more complete (although longer) than conference papers (which are often incomprehensible unless you’ve read the previous five on the same project). Review articles often tend to be longer, but are often more general, don’t assume as much background, and more clearly written. 

Exams: I expect to have one exam before break and one towards the end of the quarter. Exact dates will be anounced in class
Make-up Exams / Homework: Make-up exams will only be given in the case of a properly excused absence.

Grading Policy:
Homework:
15%


Laboratory:
15%


Midterms:
25% each

Paper/Project:
20%

Paper/Project: You will be responsible for either a team paper or team project. Please work in groups of two. A topic proposal will be required at the beginning of the 3rd week (March 22) . This proposal is meant to allow me the opportunity to help you narrow your topic or project. 

Paper: The paper will be a literature search on the topic of your choice. Find something that interests you and you are curious about what’s currently being done. I would like to see articles (and these MUST be IEEE journal/conference articles) primarily in the last 3 years, unless some background research is necessary. The first part of this paper is just the literature search. The second part of the paper is where you take what you’ve learned and think about where this topic could go next. For instance, you could design a preliminary circuit using these ideas, or discuss how this technology could be used in an application. Do something to pull together the information you’ve read and think about where you could go from here. 

Project: Any project must be implemented to completion meaning design, simulation and layout. The focus of the project should be some addition to the UART that is related to a topic that is covered in this course. Some examples are as follows:

Significant SRAM buffers for the input and output of the UART


An oversampled D/A or A/D converter for the MODEM


Develop a set of I/O pads for the UART


Redesigning some of the UART logic with high-speed circuits
Final papers/project reports will be due at the beginning of class on Monday of tenth week, May 17th. Because of senior grades being due the following Monday, I CANNOT extend this deadline!

A presentation of your project will be given at the end of the term during lab, the last week of the quarter. Please present only the major highlights. Do not go into detail on anything that has already been covered in class.

The entire project grade will be broken down as follows:


Quality of Presentation
30%


Quality of Report
30%


Technical and other
40%

