
Master Course Description for EE-478 (ABET sheet) 
Title: Capstone Integrated Digital Design Projects 

Credits: 5 

UW Course Catalog Description: 

Coordinator: Ang Li, Assistant Professor, Electrical and Computer Engineering 

Goals: The goals of this course are to provide: 

1. An end-to-end, hands-on experience in designing, implementing, optimizing, verifying, 
and evaluating a complex digital integrated circuit. 

2. Learning through practice how to identify a problem, define key metrics, perform 
literature research, propose and evaluate novel solutions, and compare against state of 
the art. 

3. An industry-like, agile project development experience, with particular emphases on 
teamwork, project planning, progress management, and reporting. 

4. A fundamental understanding of concepts and practices about open-source projects, 
including various open-source licenses, using and properly crediting open-source 
projects, and releasing one’s work to the public in open-source. 

Learning Objectives: At the end of this course, students will be able to: 

1. Propose novel solutions to real-world problems and define quantitative metrics (e.g., 
performance, power, and area) to compare against state of the art (e.g., commercial 
products, academic prototypes, and open-source projects). 

2. Complete the physical design of a substantial digital integrated circuit (e.g. a RISC 
processor) with enhancements that are either in circuit construction (dynamic logic, 
custom datapaths), architectural (microarchitectural enhancements such as out-of-
order execution) or methodology driven (power-gating, clock gating, sub-threshold or 
near-threshold design). 

3. Understand and apply best-practices toward building digital systems in the areas of 
analysis, construction, and verification.  Support these design efforts through 
instruction of technical concepts in high-speed design, timing optimization, power 
management, clocking and timing analysis. 

4. Use industry standard design tools to design VLSI structures for custom and 
automated physical design, simulation and verification that complement lecture 
material. 

5. Work in teams to design a VLSI system targeted toward a real-world application. 
Team-based projects encourage effective team and project management in the context 
of a rigorous technical design experience. 

6. Plan and manage project progress through milestones and regular reporting. 

Textbook: None. 

http://www.washington.edu/students/crscat/ee.html#ee478


Prerequisites by Topic: 

1. Introduction to VLSI design (EE-476) 
2. VLSI II. Knowledge on the EDA design methodology and tools is required. (EE-477) 

Course Structure: This capstone course is scheduled for up to 4 hours of in-person 
meetings per week. Due to the project-oriented nature, most of the meetings are scheduled 
for regular (e.g., weekly or bi-weekly) milestone demos by the student groups and 
instructor/TA help sessions on specific problems encountered by the student groups. Short 
lectures are provided on (1) software tools, computing resources, open-source concepts, 
and best practices; (2) advanced digital circuit design techniques, pitfalls, and practices. 

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

Laboratory: Students have access to the ECE Linux lab where the department Linux 
servers are located, where they can work on the design projects. The lab machines are also 
accessible remotely. 

Grading: Warm-up project (25%), and final project (75%). 

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) This capstone course is all 
about completing a complex digital integrated circuit design. This involves identifying, 
formulating, and solving problems at various scales, including high-level design 
decisions and metric-driven optimizations, recursively breaking down a large-scale 
design problem into smaller, manageable components, and low-level bug fixes and 
engineering efforts.  

(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 the final project, the students are required 
to specify the design goals and key metrics and are encouraged to consider the 
broader impact of their design in the context of public health, safety, and welfare, as 
well as global, cultural, social, environmental, and economic factors. 

(3) An ability to communicate effectively with a range of audiences. (H) This course 
includes two communication components. First, the team projects include a 
substantial number of man-hours of effort in planning, partitioning, integration, and 
demonstration. Communication is a key to the success of the entire team. Second, 
frequent (weekly or bi-weekly) live or recorded demos require the students to present 
their work to their classmates and the instructing team. This tests their ability to 
describe their work, especially in an incremental manner. 



(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) Understanding how to 
navigate between the lines of drawing upon ideas and learning from others, and 
plagiarism is one very important area that this class covers through its project 
experience. 

(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) Team projects are the major component of this course, and seek to 
foster a collaborative, inclusive environment even in a competitive design situation. 
Students’ effectiveness with social media will be leveraged to encourage discussions 
on the online discussion boards, incentivised by bonus credits. 

(6) An ability to develop and conduct appropriate experimentation, analyze and interpret 
data, and use engineering judgment to draw conclusions. (H) The relatively open ended 
nature of the project facilitates experimentation and the use of engineering judgement 
to determine the best course of action. 

(7) An ability to acquire and apply new knowledge as needed, using appropriate learning 
strategies. (M) The students are expected to combine the supplementary lectures 
offered in this course with all they learned from the prerequisites (EE 476, Intro to 
Digital VLSI, and EE 477, VLSI II) in a real-world, large-scale project.  

Prepared By: Ang Li 
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