ECG 415 - INTRODUCTION TO VLSI SYSTEM DESIGN

CATALOG DATA
Introduction to the theory, design and implementation of digital VLSI systems including MOS transistor theory and integrated circuit fabrication technology, design methodologies, basic building blocks for NMOS and CMOS design, chip planning and layout, system timing and power dissipation, simulation for VLSI design, and use of CAD tools.

TEXTBOOK

Preferably 2 text books or 1

[1]  J. Rabaey, Digital Integrated Circuits, Uppper Saddle River, NJ: Prentice-Hall, 1996.

[2] M. J. S. Smith, Application-Specific Integrated Circuits. Reading, MA: Addison-Wesley, Longman, 1997.

[3] R. J. Baker, H. W. Li and D. E. Boyce, CMOS Circuit Design, Layout, and Simulation. IEEE Press, 1997.

[4] N. H. E. Weste and K. Eshraghian, 2nd. ed., Principles of CMOS VLSI Design: A Systems Perspective. 1993.

COORDINATOR
Yingtao Jiang, Assistant Professor of Electrical and Computer Engineering.

COURSE OBJECTIVES

· to teach students MOS transistor theory and integrated circuit fabrication technology
· to teach students VLSI design methodologies
· to develop the students' ability to apply CAD design and simulation tools to digital IC’s and subsystems 
· to develop the students' ability to conduct VLSI physical designs, including floorplanning, clock distribution and power distribution
· to develop the students' ability to conduct subsystem design including high-speed adders, multipliers, ROM, SRAM, DRAM, FPGAs and PLAs
· to develop the students' ability to apply design for testability techniques to digital IC’s and subsystems 

PREREQUISITES BY TOPIC

Computer and Logic Design I

Engineering Electronics I

TOPICS

· Fabrication process, transistors, wires and vias, design rules, layout design and tools

· Transistor sizing

· Logic styles

· Combinational logic networks: layout design methods, simulation, combinational  network delay, crosstalk, power optimization, switch logic network, combinational network testing

· Sequential machines: latches and flip-flops, clocking, sequential system design

· Subsystem design: pipelining, datapaths, combinational shifters, adders, multipliers, memories, FPGA

· VLSI physical designs: floorplanning, clock distribution and power distribution
· VLSI testing and design for testability techniques

· Projects

COURSE OUTCOMES

Upon completion of this course, students should be able to:

· assess VLSI fabrication processes and determine their impacts on the VLSI design process  Can you be more specific about the criteria in “assess”?

· choose VLSI implementation technology based on system level design considerations and specifications

· design digital CMOS VLSI devices to meet a set of system requirements and specifications (individually and as a team) and describe results in a report

· evaluate the VLSI testing process and apply design for testability techniques

· use various CAD tools for design capture, design verification via logic and timing simulation, and physical layout and routing

COMPUTER USAGE

Students design, simulate, and analyze a VLSI design project using MAGIC and SPICE tools.

DESIGN CONTENT

One third of the course will be design involving VLSI test machine, complex programmable logic devices and 4 bit up-down counter.

CLASS SCHEDULE

Lecture 3 hours per week

PROFESSIONAL CONTRIBUTION

Engineering Science: 2 credits (67%)

Engineering Design: 1 credit (33%)

RELATIONSHIP BETWEEN COURSE AND PROGRAM OUTCOMES

These course outcomes meet the following program objectives:

a.
Knowledge of scientific principles that are fundamental to the following application areas: Circuits, Communications, Computers, Controls, Digital Signal Processing, Electronics, Electromagnetics, Power and Solid State.
b.
An ability to design and conduct experiments, analyze and interpret data, design a system, component, or process using the techniques, skills, and modern engineering tools, incorporating the use of design standards and realistic constraints that include most of the following considerations: economic, environmental, sustainability, manufacturability, ethical, health and safety, social and political.

c.
An ability to function on multi-disciplinary teams with a commitment to succeed and to assure employer success
d.
An ability to identify, formulate and solve engineering problems

e.
An ability to communicate effectively and possess knowledge of contemporary issues and a commitment to continue developing knowledge and skills after graduation

COURSE PREPARER AND DATE OF PREPARATION

Yingtao Jiang, April 26, 2002 (version 1).

