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50 Years of Moore’s

The experts look ahead

aw

-

Cramming more components
onto integrated circuits

With unit cost falling as the number of components per
circuit rises, by 1975 economics may dictate squeezing as
many as 65,000 components on a single silicon chip

By Gordon E. Moore

Director, Research and D La ies, Fairchild
division of Fairchild Camera and Instrument Corp.

The future of integrated electronics is the future of electron-
ics itself. The advantages of integration will bring about a
proliferation of electronics, pushing this science into many
new areas

Integrated circuits will lead to such wonders as home

s—or at least s ito a central com-

puter—automatic controls for automobiles, and personal
portable icati i I'he ic wrist-
watch needs only a display to be feasible today.
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computer -

machine instead of being concentrated in a central unit. In
addition, the improved y made possible by i

circuits will allow the construction of larger processing units.
Machines similar to those in existence today will be built at

lower costs and with faster turn-around.
Presentand future

By integrated electronics, | mean all the various tech-
nologies which are referred to as microelectronics today as
well as any additional ones that result in electronics func-

\
Integrated circuits will lead to such

wonders as home computers - or at
least terminals connected to a central
automatic controls for
automobiles, and personal portable
communications equipment,

— Gordon Moore, 1965

\_

— Gordon Moore,

\

In the beginning, it was just a way of
chronicling the progress. But gradually,
it became something that the various
industry participants recognized.
You had to be at least that fast or you
were falling behind.

2015

a two-mil square can also contain several kilohms of resis-
tance or a few diodes. This allows at least 500 components
per linear inch or a quarter million per square inch. Thus,
65,000 components need occupy only about one-fourth a
square inch.

On the silicon wafer currently used, usually an inch or
more in diameter, there is ample room for such a structure if
the components can be closely packed with no space wasted
for interconnection patterns. This is realistic, since efforts to
achieve a level of complexity above the presently available
integrated circuits are already underway using multilayer
metalization patterns separated by dielectric films. Such a
density of components can be achieved by present optical
technigues and does not require the more exotic techniques,
suchas electron beam operations, which are being studied to
make even smaller structures.

Increasing the yield

There is no fundamental obstacle to achieving device
vields of 100%. At present, packaging costs so far exceed
the cost of the semiconductor structure itself that there is no
incentive to improve yields, but they can be raised as high as

LOG2 OF THE
NUMBER OF COMPONENTS

PER INTEGRATED FUNCTION

Electronics, Volume 38, Number §

is economically justified. No barrier exists comparable to
the thermodynamic equilibrium considerations that often limit
vields in chemical reactions: it is not even necessary to do
any fundamental research or to replace present processes.
Only the engineering effort is needed.

In the early days ofintegrated circuitry, when vields were
extremely low, there was such incentive. Today ordinary in-
tegrated circuits are made with vields comparable with those
obtained for individual semiconductor devices. The same
pattern will make larger arrays economical, if other consid-

erations make such arrays desirable
Heat problem

Will it be possible to remove the heat generated by tens
of thousands of components in a single silicon chip?
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GOPro : Wearable Camera

GoPro App (SIS , &)
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DJI 5KE& : Flying Camera

GROUND STATION o
HOME SPOT =
-~

GROUND STATION |

KIiEEUH

Walden International Confidential




What is the NEXT?

AiEHYvision ? , GoproA~BE(t]
T4 ? 7eHYATE) |



BARE T HSERZAIEE. .. BTl limitation

AdiE : INRh0% - H#tt170% > Hehitliiith 30% > FFO

ANE (42)

ok 11.6 (1990)
10.3 ( 1982 '{
8 -
6F
54 (1949)
i} L1 igag e S8
vl B
E 201(1764)
tU.SS (2) 048 ( 740) 06 (1393) 06 (1578)

(') L 1 L 1 1 L 1 L 1 L
e ; 9 i Ja'Th “ " .
AT FHEA D 1000 1200 1400 1600 1800 2000(4F) |

SERUAE , REHELEH WALDEN3

Walden International Confidential P INTERNATIONAL



2K ? BE (—FEi1eshfd ) BEE...............

AEWRISIE : VIR SRR : AR

ABILGERISKEIE , BRAERHEHBA.

Walden Internat ional Confidential P-11



http://img1.mydrivers.com/img/20151117/27e3be14a2b84e3b92f9a97f47e0b899.jpg

=g

1. NEA
- TAHNZEA
- IRSBHEBA




MES AT ZNFE

Commercial «ﬁ
Consumer Fg ‘:’

Walden International Confidential



FEVEEARNARE | REFK !

~

N

(ﬁﬂ?ﬁ/ ’ﬁzlq

\_ J

caa| [ (s

/

/

(mﬁﬁki ENFRE W SR ARIH]IS Y
HEBRK  BIF/ESF

NG J

(H"ﬁkﬂglﬁﬁﬁ

Walden International Confidentia P-14






thEaA: R EE

B TUHLBRAEREZEPAERE, MRV 2T EER, IISERANLETFHT
HEME. —8REIMFHA20-30470, TTER2-3ZHLET. RFHXIERE
T ANIL¥%: 5000%12*3=18 /i, 2 R A; #FH WX BEE T N L %
3500%12*3=12.6 /5, 3%,

B ELEEHEAAN3ES#H1007 YA AKTHRIBREUATIEERR (E3RTILL
HAREENE—BLHE) , A — U B 4 bR 85 B L4 &
RALHIFHE.

E4: HETIHLSANEE TREES

180
170
1a0 -
150 -
140 -
130 -
120
110 -
100 -

=T

80

—— EEH PPl S T LRSS

BHEIFIE: WIND, [ E8 2o 2 WALDEN3

Walden International Confidential INTERNATIONAL



ARSSHNESA : ThaEdiskidss

Society: Aging, one child policy, lonely old age, etc
Huge investment in service robots in Japan
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Sensors for drones and robots revenue forecast,
by technology: 2010 - 2021
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Asimo机器人.FLV
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Your Autopilot has arrived

Tesla <newsletter@teslamotors.com>
S m a rt Ca rs To hingwongjz@sbcglobal.net
An Emerging Platform oct1sat44azam

Starting today, every Model S comes equipped with Tesla Version 7
software and Avutopilot capabilities. Model S is designed to keep getting
better over time. Our latest software update allows Model $ to use its
unique combination of cameras, radar, ultrasonic sensors, and data to
steer down the highway, change lanes, and adjust speed in response to

traffic. Once you’'ve arrived at your destindiionpMoaersseansTora

parking space and parallel parks on your command.

Model S can’t make traffic disappear, but Version 7 software makes it a
lot easier, safer, and more pleasant to endure.

To experience Model S for yourself, book a test drive at your nearest store.
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SEPRRIMEMS(ERRES

* Front crash sensor
* Rollover sensors
+ ESC accelerometer Standalone sensor

+ ESC gyro (possibly) « ESC gyro (possibly)

* Navigation gyroscope

« ESC unit (processing)

« ESC gyroscope (possibly)
« ESC accelerometer

(possibly)
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Standalone peripharal module & p) 2 T fut L
+ Satellite crash sensors _/J giksop alaamBiann moris
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Top 30 MEMS players’ positioning:
devices vs. systems vs. number of MEMS product lines

MEMS ravenuves
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