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l. The Plan:

> Abstract of the course.

> Goals of the course, relevant student backgrounds and interests, and required prerequisites.
> A detailed outline of the course,

> Discussion of the sort of class projects required.

> Design tools and procedures required for class project implementation.

1. The Result:

> Letter to the participants, indicating the status of the projects.

> List of the student LSI projects,

> List of the participating organizations and schedule for chip set implementation.
> Map of the M.L.T. "78 multiproject chip set.

> Photomicrograph of the M.LT. *78 multiproject chip set.

I11l. Lecture Notes:

> A complete set of notes for the seventeen formal lectures and for the various other class meetings
of the M.LT. course (see the detailed Qutline in part I). The notes were handwritten out in detail,
this being the instructor’s method of lecture preparation. Note that a few figures were in color in
the original notes; hopefully the reader will be able to deduce the correct colors for these figures.

{V. Homework and Project Assighments:

> Homework was assigned only during the first half of the course, before the project activities
began. The homework emphasized material and experiences useful as background for planning and
working on projects. Specific project assignments were given to keep the students on schedule
during the short, intensive p.oject phase of the course.

V. Other Course Handouts:

> Student Background Questionnaire; other questionnaires.

> CIFTran User’s Guides.

> Examples of the Wire-Bonding Maps returned to students with their packaged chips.
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Massachusetts Institute of Technology
Department of Electrical Enginecring and Computer Science

Special Subject in Electrical Engincering and Computer Science:
6.978: Introduction to VLSI Systems (A) (New)

Prercq.: Limited Enrollment; permission of the instructor required.
Year: G(1)
3-3-6

An introduction to the design and implementation of very large scale integrated systems. The
course provides sufficient basic information about integrated devices, circuits, digital subsystems,
and system architecture, to enable the student to span the range of abstractions from the underlying
physics to complete VLSI computer systems. The course presents basic procedures for designing
and implementing digital integrated systems, including a structured design methodology, use of stick
diagramming, use of a scalable set of ratioed design rules, use of a symbolic layout language,
techniques for the estimating delay times, and use of a starling frame of layout artifacts for
organizing multi-project chip sets and conveying them thru implementation. The course also
examines the effects of scaling down the dimensions of devices and systems, as will occur with
future improvements in fabrication technology.

After developing this overall context, the course examines the interdependance of integrated system
architecture, design methodology, and the procedures used for patterning, fabrication, and testing.
Techniques for simplifying, systematizing, and reducing the time involved in integrated system
design and implementation will be discussed.

The subject matter will be reinforced by actual experience in LSl design: students will complete,
through layout, the design of digital subsystem projects containing on the order of several hundred
to perhaps several thousand transistors. NMOS will be used as the technology for course examples
and projects. Selected student projects will be organized into a multi-project chip set to be
implemented by commercial mask and fab firms.
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