N George Group is already working with 1ill's Pex
7. Nutrition to begin mass deployment of micro-
proxtuced dog foed in Furope,

1f mass customization is the future, why aren's
7 mare people doing it yet?
’ “Two reasons, T he first is technical. Only in the fas
five years have chips become powerful enough, small
enough snd cheap enough to do many of the tasks demanded
by mass customization, You don't want to put 2 $500 Pentium
in 3 lightbulb to help it conserve power. But the same Pentium
five years from now will cost about 10 bucks, and five years
after that, 10 cents. And when the brain of the most powerful
P hecomes less expensive than shoostrings, imagine the pos-
sibilitics. Conversely, the new $500 microprocessor of 2 decade
from now will have all the power of vday’s Cray supercom-
puter: snimation, madeling, speech rocognition, pattern recog-
nition, etc. Just imagine what you can do with onc of those
wired into onc of your factory robots,

Indeed, use your imagination. Failing to do so is the sce-
ond reason limiting the general acceptance of mass cus-
tomization. Despite Wilkic's dictum, few manufacturers or
scrvice providers can yet imagine the reality of mass cus-

or (dropping in scemingly from nowhere) your future com-
petitors. Often, the first 1o market will quickly sws that mar-
ket, leaving room for perhaps one move competitor. So the

those two that survive?

PENTIUM AT A GLANCE|

produce the Penthum: ﬂ;ltgsigoﬁ
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s DA 120-megshertz Pentium sells for $357,
# 133-megehertz for $520. '

) Estimated salaries of

BOX POPULI Smart cartons will open on demand.

RULE NO. 3: RIDE THE SILICON LEARNING CURVE

“This third and final rule is embodied in the first two. If you
fully understand the power of the semiconductor chip, then
tomiration and how quickly the little chip will get us there.  you know the chip is not 2 one-time implementation, but s
But it will. And some of those companies may be your current  process that must become 8 continuous part of running your
busincss, The bad news is that since the ENIAC computer of
1946, the cfficicncy of information technology, especially at
the chip level, has jumped by 32 orders of niagnitude—that's
real question to ask yoursclf is: Will my compeny be one of  100,000,000,000,000,000,000,000,000,000,000, or about 100
octiflion times—not only the g single imy i

in
pronductivity in human history, bt
# leap to the very limits of human
experience with the universe. And
that is how big of an opportunity
you've already missed.

But the good news is that most
estitnates put us only halfway
through the advances of the chip.
The greatest sre yet to come. So,
though you may have missed one
universe of opportunitics, it is not
too {ate to get on board for the
next one, The Chip Revolution

has only just begun,

JUSTWMIAT A QI AT THE CORE.
is 2 switch, an ides that stretches
heck to the first wooden gates on
currals and herding pens. A gate
has 2 binary function: Open it and
animals pass through; close it and
they cannot. ‘Translate this to a
mechanical system—say a lock or
a railroad track—and you have a
muchanism that was known to the
Rennans: o mochanical switch, Run
clecrricity through it and you have
that ubiquitous mechanism of
madern life, the wall tight switch.

1920 2,300; IRANSISIORS ON tRE Po, IHL LAYEST YERSION OF THE INTEL P

But you've still gor 2 problem. “The mechanical switch isa
powerful tool, but it has real limitations, For one thing, you
need someom: on hand to throw it Somchody has to ok the
gate or the cows got outt; and some yardmaster had Detter e
down the tracks and swing the big switch arm or two trains will

collide,
SEMICONDUCTOR MARKET So now take that
AND WORLD GDP vs, TIME mechanical switch,

the one with elec-
ottt P Pt tricity flowing
through it, and add

a sccond electrical
.\ finc, this one passing

. ) . [3

wire that is wrapped
Moore Spoofing io ww cffer m pube fon st e geqund the metal
wwre aphiovistic cbip wisonaries, howel's Ciordon Alwre

romically priots ont thet by the aptivnins' swe projectioms,  TIVY of the switch
the cbip Nsinrs: will woersake sbe il cit3p by 2000 sl If you send o

current through this scoond line, it will create a magnet and
throw the switch—from afar. “I'hus, you have an electrn-
mechanical switch, a key invention of the 19th century and the
heart of telegraphy (and, until recently, eclephony).

$o far so good. What followed was the idea of using one
flow of clectricity to control another. No moving parts—a real
breakthrough!—but the fest could be done only in 2 vacoum
tube, Then, in the late 1940s, two physicists at Bell Labs in
New Jerscy, Walter Brattain st John Bardeen, experiment-
ing with a crystalline structure called & sumiconductor, came
up with this idca: Why wot build an electronic switch ont of solid
materials witbowt the weed for fragile glass vecusm twbes? Bardeen
snd Brattsin took their idea to another scientist at Bell L.abs
who happened to have one of the greatest minds of the cen-
tury: William Shockley. Intrigued, Shockley offered some crit
jcal suggrestions ... and in 1947, two days before Christmas, the
team buile the first working trensistor.

*Fhe transistor, eventually sold in the billions and stuffed in

SANI FLUSH Totlets will give instant disgnoses and dict tips.
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Jution was well under way, from

"'ransistors and other semi- Clock speed
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mupplanted traditiona] tubes || grocessor csed in the first B #C had » clock

in almost cvery applicstion, i“.gao'\-;l!s
from radios to computers, i‘.:un"s
and enabled even the rock- {centrad proceseing wild
etx of the space age itsclf, The microp » the op

AN of this presented » o, seves and worksstors.
terrific opportunity for {@ynemic random-access memory )
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conductor market. One Embedded pracessor
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carning 2 Nobel Prize for § Furzy logle
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market by storm, Micrecontroller
Shackicy, however, was op s desyy

# miscrable businessman, ﬂ!lﬂﬁﬁﬁﬂn"a

and his young cngincors, || et Genersly hus fower memory mensge-
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pany, Fairchild Semicon- O stored bnrectiont.
ductor, the mother firm of ?!n.;‘ learning curve
Sillon Valky. s s gt oy e
they will hove 10 improve thelr products snd
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by the Eight's leader,
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find » new, more o?&c.a Newral nctworks
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iden (coincidentally also  § sndvolos recopniion, and other applicsions
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i A device of amphtying cloc-
Kilby) that the gm0

could be created using a mede from 8 semiconducior meteriel sch 58

™ lithographic processasa | siicon or gereniven. Todey's inkel Penum
. feries of etched and phacd contins 3mion

regions on & tiny shectof - | ™™ -
jcon, M , he though

this process, like printing, woukd be almast infinitcly repeatable.
Andd that in turn meant a semiconductor manufacturer coukd
replace s bank of teansistors soldered to a printed circuit
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