
We do not wish to detract from the 
empiricism of the molecular biology and 
genetics of the fru study, but we suggest that 
extensions of such work on insects to hu- 
man beings or any other organisms should 
be made in a proper evolutionary hypothe- 
sis-testing framework. 
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Moore's Law 

The Research News article "Can chip devices 
keep shrinking?" by Robert F. Service (13 
Dec., p. 1834) represents Moore's Law as a 
doubling in the number of transistors on 
computer chips every 18 months. In the 
graphic by VLSI Research Inc., with a cap- 
tion heralding the validity of Moore's Law 
"for more than three decades," two exponen- 
tial growth curves are drawn for DRAM 
memory and Intel microprocessor, respective- 
ly. As depicted, the doubling times for the 
two curves are slightly more than 2 years for 
processors and just under 2 years for memory. 

In 1965, when Intel Corporation's founder 
Gordon Moore first commented on the 
growth of the microelectronics industry (I), 
he noted a doublinr! of the number of ele- - 
merits on a produced chip once every 12 
months. For a decade, that meant a factor of 
approximately 1000. Today when Moore's 
Law is quoted, the time constant used is 18 
months. Actually, it was 18 months starting 
in the mid-1970s, that is, approximately 10 
vears after the original observation. For a de- " 
cade, then, the factor was approximately 100. 

The 18-month time constant was no 
longer valid by the end of the 1980s. For 
example, the number of Intel-80x proces- 
sors grew from about 29,000 to approxi- 

mately 1,200,000 from 1980 to 1990-sub- 
stantially less than a factor of 100. In the 
1990s, the time constant has been closer to 
2 years. That gives a decade growth factor of 
approximately 32. 

As we approach the physical limits of 
the technology curve we have been riding 
so effectivelv, let alone the economic limits 
that are alsd i t  work, the rate of growth of 
transistors on chips will further decrease. 
The Semiconductor Industry Association 
Road Map (2) shows a growth of only about 
a factor of 10 for microprocessors in the 
decade between 1997 and 2007. That im- 
 lies a Moore's Law time constant for dou- 
bling of about 3 years. 
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