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Analog and Digital VLSI Design



Catalog Description

E E 434. Analog and Digital VLSI Design
Semiconductor processes and fabrication, 
device models, physical layout, simulation, 
synthesis and fabrication. Design and use 
of analog and digital building blocks. 
Behavioral level descriptions of digital 
circuits and synthesis using standard cells. 



Topical Coverage

• Semiconductor Processes
• Device Models (MOS and BJT)
• Layout
• Simulation and Verification
• Basic Digital Building Blocks
• Behavioral Design and Synthesis

– Standard cells
• Basic Analog Building Blocks



Grading Policy

2 Exams 100 pts each
1 Final 100 pts.
Homework 100 pts.total
Quizzes 15 pts each
Lab and Lab Reports 100 pts.total
Design Project 100 pts.

If for any reason the final examination is waived, the two listed 
examinations will be weighted 150 points each.



Cell Phone Policy

Use them !
Hearing them ring represents business opportunity !

Please step outside of the room to carry on your conversations



The Semiconductor Industry

How big is it ?

How does it compare to other industries?



How big is the semiconductor industry?

http://news.designtechnica.com/news_printerfriendly8013.html



How big is the semiconductor industry?

$226B (est)2005

$200B2004

$100B1994

$50B1990

$25B1984

At the current growth rate, it will top $300B before the end of this decade!

Semiconductor sales do not include the sales of the electronic systems in 
which they are installed and this marked is much bigger !!



The Semiconductor Industry

How big is it ?

How does it compare to other industries?

• Relative to Iowa-Centric Commodities

• Relative to Oil Production



Iowa-Centric Commodities



Iowa-Centric Commodities

In the United States, Iowa ranks:

First in Corn production
First in Soybean production

First in Egg production
First in Hog production

Second in Red Meat production

http://www.iowalifechanging.com/travel/iowafacts/statistics.html



Iowa-Centric Commodities

Corn

Beans



Iowa-Centric Commodities

Corn Beans

Agricultural Commodities are a Major Part of the Iowa Economy



Value of Agricultural Commodoties

Corn and Beans Dominate the US Agricultural Comodoties



Value of Agricultural Commodities

23.3World

11.8United States

2.24 Iowa

Bushels (Billions)

Corn Production Soybean Production

7,968World

3,141United States

338 Iowa

Bushels (Millions)





Value of Agricultural Commodities

$37.723.3World

$19.111.8United 
States

$3.632.24Iowa

Value (Billion 
Dollars)

Bushels 
(Billions)

Corn Production Soybean Production

$45.87,968World

$18.13,141United States

$1.94338Iowa

Value (Billion 
Dollars)

Bushels 
(Millions)

World 2004 semiconductor sales of $200B over a factor of 2 
larger than total corn and soybean production! 



The Semiconductor Industry

How big is it ?

How does it compare to other industries?

• Relative to Iowa-Centric Commodities

• Relative to Oil Production



Value of Oil

80World

2.7Russia

5.5China

5.6Japan

15Western Europe

20United States

Barrels/Day (Million)



Value of Oil

$1460$58429.2World

$49.5$19.80.99Russia

$100$402.0China

$100$402.0Japan

$275$1105.5Western Europe

$365$1467.3United States

(@$50/barrel)(@$20/barrel)

Value (Billion Dollars) Value (Billion  Dollars) Barrels/Year (Billion)

World 2004 semiconductor sales of $200B  a factor of 2.5 to 
7 smaller than total oil production! 

Electronic system sales much larger than semiconductor sales !!



The Semiconductor Industry
How big is it ?

How does it compare to other industries?
• Relative to Iowa-Centric Commodities

Much larger than major agricultural 
commodities

Relative to Oil Production
Factor of 2 to 4 smaller than energy

About $225B/Year and growing rapidly

The semiconductor industry is one of the largest 
sectors in the world economy and is rapidly growing



How is the semiconductor industry 
distributed around the world?









Selected Semiconductor Trends

• Microprocessors
• DRAMS
• FPGA





























Selected Semiconductor Trends
• Microprocessors

– State of the art technology is now 90nm with close to 
1Billion transistors on a chip

• DRAMS
– State of the art is now 2G bits on a chip which 

requires somewhere around 2.5Billion transistors
• FPGA

– FPGAs currently have over 800Million transistors and 
are growing larger

Device count on a chip has been increasing rapidly with 
time, device size has been decreasing rapidly with time 
and speed/performance has been rapidly increasing



ITRS Technology Predictions

ITRS 2004  Supply Voltage Predictions
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ITRS Technology Predictions

Minimum ASIC Gate Length
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