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First transistor  (Bell Labs, 1948)
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ECL 3-input Gate (bipolar logic), Motorola 1966
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1000 transistors,1 MHz operation, 1971
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Electronics, April 19, 1965.

In 1965, Gordon Moore noted that the number of 
transistors on a chip doubled every 18 to 24 
months. He made a prediction that  
semiconductor technology will double its 
effectiveness every 18 months
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2X growth in 1.96 years!

Transistors on Lead Microprocessors double every 2 yearsTransistors on Lead Microprocessors double every 2 years
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~7% growth per year
~2X growth in 10 years

Die size grows by 14% to satisfy Moore’s LawDie size grows by 14% to satisfy Moore’s Law
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Lead Microprocessors frequency doubles every 2 yearsLead Microprocessors frequency doubles every 2 years

Doubles every
2 years

��������	
������������



	 
����
 ���������� ����� ���	 ��� ������� ���������%���%�! "# 18

"#9 ���� ��/���#�

P6
Pentium ® proc

486

386
2868086

8085
8080

8008
4004

0.1

1

10

100

1971 1974 1978 1985 1992 2000
Year

P
ow

er
 (W

at
ts

)

Lead Microprocessors power continues to increaseLead Microprocessors power continues to increase

��������	
������������



	 
����
 ���������� ����� ���	 ��� ������� ���������%���%�! "# 19

"#9 ���� ����3����* �$#��"�#���+

5KW 
18KW 

1.5KW 
500W 

4004
8008

8080
8085

8086
286

386
486

Pentium® proc

0.1

1

10

100

1000

10000

100000

1971 1974 1978 1985 1992 2000 2004 2008
Year

P
ow

er
 (W

at
ts

)

Power delivery and dissipation will be prohibitivePower delivery and dissipation will be prohibitive
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Power density too high to keep junctions at low tempPower density too high to keep junctions at low temp
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Digital Cellular Market
(Phones Shipped)

1996  1997 1998  1999  2000
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Complexity outpaces design productivity

C
om

pl
ex

ity

Courtesy, ITRS Roadmap
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