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Historic Perspective

1970 2008

Avg. Income $9,300 $36,000

New House $23,400 $215,000

New Car $3,900 $26,000

Gallon Gas $0.36 $ 3.80

Eggs, dozen $0.25 $3.00

Postage Stamp $0.04 $0.41

Burger $0.20 $0.99

Over the past 35 years, 

prices for almost everything 

have CLIMBED by 5 -10 x.
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Semiconductor 

unit prices have 

DROPPED by 6 

ORDERS OF 

MAGNITUDE !

But NOT for semiconductors !

To our knowledge, no other industry 
has achieved such progress.
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It was done by shrinking CMOS 

transistors to near -atomic dimensions

and controlling purity to parts per billion

ñ all on silicon wafers the size of a pizza.

1974
(5 thousand
transistors)

1964
(3 transistors)

2008 Intel Itanium 
(2 billion transistors)
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òYouõre Crazyó

Dr. Craig Barrett
Chairman
Intel Corp.

IEEE Design & Test, July/Aug 2008

ñI still look at these circuits of 2 BILLION transistors é and 

I ask myself, ñWhatôs the probability that 2 Billion of these 

things will ALL work? ... The gate is (only) five molecules 

thick é And you say, òYouôre crazy. Nobody 

can make these things.  Itôs not going to 

work.ò  But they do work é (and) you can 

crank out millions of these devices.ò

Magnification ~ 7 Million

Gate
Si Atoms
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Trouble Ahead
But the era of ñsimplyò 
scaling down CMOS 
has passed. Strong 
innovation and
invention are required.
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After J. Plummer,  Stanford Univ.

Scaling + 

Innovation

(Dimensions approach size of atoms)

We are here

NRI
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NRI Mission: Demonstrate novel computing 

devices capable of replacing the CMOS FET as 

a logic switch in the 2020 timeframe .

It will have to meet the 

many desirable properties 

of CMOS devices, but 

sidestep their limitations.


