Master Course Description for EE-477 and EE-525 (ABET sheet)

Title: Digital VLSI: Gates to Systems

Credits: 5

UW Course Catalog Description

Coordinator: Michael Taylor, Professor, Electrical and Computer Engineering

Goals:

1.

4,

Provide an introduction to designing VLSI modules using automated design tools - a
design approach that has become an essential (and dominant) component in all
commercial and for-research chip-designs.

Learn industry-standard design-tool flows for construction and verification to provide
students with a complete system-design experience, including synthesis, place-and-
route, formal equivalence checking, timing signoff, DRC checking and verification.
Examine higher-level abstractions of VLSI, system-level issues of synchronization,
pipelining/parallelism, system-level power management techniques, and the role of
scaling in determining system design strategies in modern VLSI.

Project: student will work in teams to design a complete VLSI system.

Learning Objectives:

G W

Design complex VLSI systems.

Debug complex VLSI systems.

Analyze complex VLSI systems.

Use modern ASIC chip design flows.

Practice the path from application to ASIC-based system.

Textbook: Weste & Harris, CMOS VLSI Design: A Circuits and Systems Perspective , 4th
Addison-Wesley, 2010 (Supplementary)

Prerequisites by Topic:

1. Advanced Digital Design Experience

2. Knowledge of Synthesizable SystemVerilog

Topics:

1. higher-level abstractions of VLSI

2. system level issues of synchronization, pipelining/parallelism, system-level power
management techniques

3. role of scaling in determining system design strategies in modern VLSI


http://www.washington.edu/students/crscat/ee.html#ee477

Course Structure: There are 4 hours of lecture per week, plus 1 hour of tutorial or
problem solving, plus extensive laboratory work using VLSI CAD tools. There are three
cumulative design assignments, and a final project which the students work on in teams of
two. ‘Participation & community contributions’ may be used to encourage participation,
teamwork, and significant contributions to classmates’ learning, which may happen via the
online discussion board or other means. Students do not grade or evaluate other students
as part of this component. Computer Resources: The above mentioned VLSI CAD tools are
set up on the department Linux servers for the students to use and managed by the CAD
TA.

Computer Resources: The above mentioned VLSI CAD tools are set up on the department
Linux servers for the students to use and managed by the CADTA.

Laboratory Resources: Students have access to the ECE Linux labs, where they can work
on the design projects.

Grading: Assignment (50%), Project (45%), Participation & community contributions
(5%)

Additional Expectations for EE 525. EE 525 participants are expected to have a higher
mean level of quality on the assignments, projects and Participation & community
contributions, and thus their performance will be considered in the context of their EE 525
peers. The quality requirements may be reflected either by additional analysis
requirements or features in their work product, as specified by the instructor, or by
reaching higher optimality metrics on the same category of work.

ABET Student Outcome Coverage: This course addresses the following outcomes:
H = high relevance, M = medium relevance, L = low relevance to course.

(1) An ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics. (H) Much of the class is heavily
based on application of math, science, and engineering knowledge. This is emphasized
in class and assessed through application in project hand calculations and planning.
For each of the design projects, the student must analyze the requirements, then
design, implement, and test the design, to verify its performance and characteristics.

(2) An ability to apply engineering design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors. (H) In modern ASIC design flows, explicit
specifications and constraints are formalized to meet the specific needs of the system,
including economic factors like die area cost and environmental, social and global
factors like power and energy.

(3) An ability to communicate effectively with a range of audiences. (H) Communication is
heavily emphasized and evaluated through the project reports.

(4) An ability to recognize ethical and professional responsibilities in engineering situations
and make informed judgments, which must consider the impact of engineering solutions



in global, economic, environmental, and societal contexts. (M) We discuss the tradeoffs
in different engineering approaches and the greater societal consequences of
developing VLSI systems.

(5) An ability to function effectively on a team whose members together provide leadership,
create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives. (H) Students are required to work in teams to achieve their project goals.
Teamwork is assessed in project work and in ‘Participation & community
contributions’. This does not involve student grading of other students.

(6) An ability to develop and conduct appropriate experimentation, analyze and interpret
data, and use engineering judgment to draw conclusions (H) Modern CAD tools require
extensive use of engineering judgement and experimentation in order to attain high
QoR. The project push students to build these skills.

(7) An ability to acquire and apply new knowledge as needed, using appropriate learning
strategies. (H) The project requires that students come up with techniques for
optimizing their designs, which requires that they explore independently leveraging
external materials. Lecture material continually emphasizes that today’s technology is
transitory and that the student must learn the basics so that these may form a
foundation upon which they will understand and build future technologies. The need
to continually augment one’s education is emphasized. New developments in digital
VLSI are brought into class.

Religious Accommodations

Washington state law requires that UW develop a policy for accommodation of student absences or significant
hardship due to reasons of faith or conscience, or for organized religious activities. The UW’s policy, including
more information about how to request an accommodation, is available at Religious Accommodations Policy
(https://registrar.washington.edu/staffandfaculty/religious-accommodations-policy/). Accommodations must be
requested within the first two weeks of this course using the Religious Accommodations Request form
(https://registrar.washington.edu/students/religious-accommodations-request/).

Accommodations & Access

If you have already established accommodations with Disability Resources for Students (DRS), please communicate
your approved accommodations to me at your earliest convenience so we can discuss your needs in this course. If
you have not yet established services through DRS, but have a temporary health condition or permanent disability
that requires accommodations (conditions include but not limited to; mental health, attention-related, learning,
vision, hearing, physical or health impacts), you are welcome to contact DRS at 206-543-8924 or uwdrs@uw.edu or
disability.uw.edu. DRS offers resources and coordinates reasonable accommodations for students with disabilities
and/or temporary health conditions. Reasonable accommodations are established through an interactive process
between the student, instructor, and DRS. It is the policy and practice of the University of Washington to create
inclusive and accessible learning environments consistent with federal and state law.

Academic Integrity

Engineering is a profession demanding a high level of personal honesty, integrity and responsibility. Therefore, it is
essential that engineering students, in fulfillment of their academic requirements and in preparation to enter the
engineering profession, adhere to the College of Engineering Statement of Principles. Any student in this course


http://depts.washington.edu/uwdrs/
https://www.engr.washington.edu/current/policies/academic-integrity-misconduct

suspected of academic misconduct (e.g., cheating, plagiarism, or falsification) will be reported to the College of
Engineering Dean’s Office and the University’s Office of Community Standards and Student Conduct to initiate the
student conduct process. Any student found responsible for academic misconduct may receive a zero for their grade
on the impacted academic work (e.g., assignments, project, or exams), and academic consequences, with the
possibility of expulsion.

Title IX

The UW, through numerous policies, prohibits sex- and gender-based violence, harassment, and discrimination and
expects students, faculty, and staff to act professionally and respectfully in all work, learning, and research
environments.

For support, resources, and reporting options related to sex- and gender-based violence, harassment, or
discrimination, refer to the UW Title [X’s website, specifically the Know Your Rights & Resources guide. Should
you wish to make the Office of the Office of the Title IX Coordinator aware of a Title IX concern, visit the Make a
Title IX Report webpage.
Please know that if you choose to disclose information to me about sex- or gender-based violence, harassment, or
discrimination, I will connect you (or the person who experienced the conduct) with resources and individuals who
can best provide support and options. You can also access additional resources directly:

e  You can request anonymous support, from SafeCampus

e You can request confidential support, from a confidential advocate.

e Ifyou know you want to submit a formal complaint, contact the Civil Rights Investigation Office.
Please note that some senior leaders and other specified employees have been identified as Officials Required to
Report. If an Official Required to Report learns of possible sex- or gender-based violence, harassment, or
discrimination they are required to contact the Office of the Title IX Coordinator and report all the details they have
in order to ensure that the person who experienced harm is offered support and reporting options.
Relevant Websites

e  Title IX: uw.edu/titleix/

e Survivor resources: uw.cdu/titleix/survivor-resources/

e Confidential advocates: uw.cdu/sexualassault/support/advocacy/

e  SafeCampus: uw.edu/safecampus/

e Officials Required to Report: uw.edu/titleix/employee-reporting-expectations/

e  Policies: uw.edu/titleix/policies/
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