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Birth of the Industries
1940s & 1950s" JLILIL
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Competition Rules
1960s - JLILIL

4 Inention of the CCD
Man Lands on Moon

“Ififs’[‘ spacewalk
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First Silicon IC - Moore’s Law
Chip »




Giant Steps Forward
1970s *. , JLILIL.
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Cold War summlt
Apollo Soyuz docklng

Pioneer 10 Travels to
Asteroid Belt .

Mariner 9 Orbits Mars
. Salyut Space Station

Intel 4004
1st Microprocessor
2,300 Transistors



http://en.wikipedia.org/wiki/File:Salyut_7_from_Soyuz_T-13.jpg
http://en.wikipedia.org/wiki/File:ASTP_patch.png

Gilant Steps Forward
1970s . ., JLITLTL .

= . =

*

o *

%

" Vpygger 1 & 2

*

-

-

Pioneer 10 Travels to
Asteroid Belt .

Mariner 9 Orbits Mars
. Salyut Space Station

Intel 4004
15t Microprocessor
2,300 Transistors
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Setbacks & Solu:tlons

1980s _ -

4 XIntel 80386 Mlcroprocessor »
"'*% * 275,000+ Transistors

_Mir Space Station

iCrﬁﬁlall)énger ,
Explodes

w * 7 % :
Intel 80286 _

Mlcroprocessor

134,000+ .

Transistors

IBM Persona
Computer

Columbia — 1st
Manned Shuttle




Worldwide Achieve me nts

1990s - "
X /
’ i X\ T Longegt .
% % (¥
"*'*% s - Spaceflight .

First Digital.Camera Commercial  Intel pe,gtmm Pro

Digital Camera Mlcroprocessor % :
, 5M+ TranS|stors




Light Years Ahead
2000 — 2011 _r|_r|_r|_

USB
Flash Drives




Light Years Ahead
2000-2012 ~JLILIL

China Launches talkonaut FTFS'[ pnvate‘spa’&:%g‘raft X
Yang Liwei into Ogbit & Enters Space ¥

¥ *
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USB _:jntel : _
Flash Drives VY Bridge, 22nm

1. 4 Bllllon tranS|stors'

Chma s Shenz ou-9 Spacecraft
Returns Safely to Earth "

v

| The'Fi'r*st"Pl’iva'te"

~ Spacecraft to Reach
® An-Orbiting

Space Statiorr




Today’s Achievements

The phone becomes.a computer

v Battery life

¥ Packaging (heat
dissipation)

v Energy efficiency
{environment)

v

Nova A9600 (28 nm)
dual —core Eagie AT5at 25 GHz
+ 20X graphics improvement *
sampiing 2071.

Nova A9500 (45 nm)
dual-core A9 @ 1.2 GHz

+ 205 graphics improvement*

Multimedia
convergence
User experience

v Interfaces options

Connectivity
2005

Ava!ab!e

Nova A9540 (32 nm)
dual-core A9 @ 1.85 GHz
+ 4X graphics improvement*
Sampling 2011.

* ysU8500 >
2010 2011 2012.2014
pAc - June 2011




oday’s Achievements .
2012 in Technology: Compute Power K N

A

1985: Cray Super Computer Today: iPad

Comparable Size: VW Bug Comparable Size: Notepad

Cooled By: Immersion in a liquid 2 Cooled By: Runs off a battery and is
called Flourinert SR air-cooled

Cost: $17M Cost: $499

End User: NASA, U.S. Dept. of End Users: Millions of Consumers

Defense, major corporations



Today’s Achievements
2012 in Techinotogy: Compute Power
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Exponential Growth of Computing

Twentiath through twenty first century

Logarthmue Plol

One Hwman Brain
One Mowse Brain

One Ingec! Brain
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Year Source: Ray Kurzweil
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Today’s Achievements
2012inSpace* . . . ', ‘.
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Completion of
‘|International Space Station

with gong-1




Moore’s Law Doesn’t Come For Free
J2500m.

Timing Closure! /‘/-

signal Integrity,
Power
Verification

Verification!, .
Yield !

Clocks
Power !!
Verification !

Power 11l ©
Verification !!!  Power Il . ’-,'.; Y % \
Software \qrification .- Powertil 7
it Software Il . verification || T e
Variabilty ~ Software Il s % x |
Yield ! Variability « .
Reliability Yield L

Reliability !~ ”*
SHRESIP N AN



Dielectric
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Source: R. Chau, Intel 2003, ITRS 2005



Intel realized.:
Something must change!

INTEL

1980 1990

CPU - Computer Power User Magazine

SOURCE




Today’s Achievements
2012 in Techinotogy: Smart Homes

* [ncreased convenience with
centralized control
of home systems

* Increased security with
remote home management

* Increased energy and
cost savings with automated
lighting and temperature
controls




Today’s Achievements
2012 in Technology: Smart Cars’
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Today’s Achievements
2012 in Technology: Smart Cars’

People have lLanded on the moon with Less
technology at their fingertips?

Step inside the Audi A8 and find yourself surrounded by one highly engineered breakthre
another. Take the car’s revolutionary MMI® central control system. With its handwriting rece

technology, the car literally reads what you write (yes, even if you're a doctor) as you te ‘ t ’4' ‘, '/f Creased Cost and

Or take its Audi night vision assistant** Through thermal imaging, it knows what’s ar

alert you if something is in your path. But maybe most impressive is its or ergy SaVIngS Wlth
system with actual live, real-time traffic info. To learn about all the technologies at your fingertips

visit audiusa.com/A8. The Audi A8 is here. asoline-electric
Luxury hz vbrid structure

creased performance
ith sensor monitoring
stems

creased convenience
ith GPS tracking and
fotainment systems

B (.« . e M



oday’s Achievements

2012 in Technotogy: Smart Communications

¥

* Increased access to
information with content
streaming from internet
and local storage devices

* [ncreased access to

' communication with
CONVERGENCE email and instant

messaging services

* Increased access to
entertainment with video,
music, and
gaming applications




Future.Potential -
Going Where No One Has Ggne Before: Space Industry, =

*

Outer Mllky Way Extrasolar’ Extraterrestrial
o S g « Contact

. .Planets

« Search for planets
. that codld support
* SDSS lIl MARVELS |ﬁ!e "

.‘ " . & . » | :k
» SDSS Il SEGUE-2 |
“project will monitor -

project'will uncover
_rare, primitive stars
from the earliest
generations of star
formation

* SDSS 1l BOSS _
project will explore
the role of dark
energy in the
forming of galaxies

« Searching within our
solar system: Mars,
Eurepa, meteoroids

bright stars with the
precision needed to
detect extrasolar
planets /5

. Sending and
receiving messages
beyond our system



Future Potential -
Going Where I\ro One Has ane Before: Technology Industriés




. "Augmented Re"aliity.
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Sources: Google Co-Founder-Sergey Brin Wears Google Glasses, Pcmag.com.
Google Unveils "Project Glasses" (AR Handsfree Computer Glasses) You Tube Vldeo



. Even.Glass is High Tech

Source: A Day Made of Glass Made Possible , YouTube Video. - CN %
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Our Future

Going Where No One Has Gqne Before: K 7
Together we are better - a8 y

B
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We continue to move beyond our small planet into the wide
universe beyond, thanks to the technology and space
program and that sent us there.




Thank You! Cnacubo

Terima Kasih




